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SCOPE AND BACKGROUND OF THESIS 

The aim of this chapter is to provide a brief account of the scope and back-

, ground of the Thesis. It must be pointed out at the outset that it is not 

possible in an introductory chapter to deal with issues in any detail - to ' 

do so would be to write the whole Thesis in the introduction." Certain terms 

and concepts will have to be dealt with very briefly here and expanded on 

later in the Thesis. 

1.1 THE SCOPE OF THE THESIS 

The title of the Thesis suggests that it is concerned with a limited set of 

issues concerning one particular aspect of the problem of language in learning. 

This can be best explained by analysing certain words end phrases in the 

title in some detail.' 

1.1.1 'INCOMPETENCE' 

'Incompetence' is a word which has become very popular in linguistic and 

educational circles. It was coined for use in a linguistic sense as a 

derivative of the term 'competence' introduced in the 196)'s by Chomsky. This 

latter term refers basically to tha knowledge which a speeker-hearer has of 

his language. 'Incompetence', however, is not a straight antonym for the 

term 'competence' - despite the fact that it is derived by means of adding a 

prefix to the term 'competence' - since it refers to 'faulty' knowledge and 

as such is in fact part of a speaker's 'co""etence'. Is is used here, then, 

to mean the faulty aspects of an individual's 'co""etence'. 

1.1.2 'TER~rrNOLOGICAL' 

The adjective 'terminological' in the phrase 'terminological inco""etence' 

indicates the specific area of linguistic competence that is the sphere of 

study in this Thesis. It can be argued (even if somewhat si""listically) that 

the vocabulary of a language can be divided into two main types, viz 'general' 

and 'technical' vocabulary (Flood: 195?:5) • These two categories form part of 
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the broader distinction between what Sager et al (1980) call 'general' end 

'special' languages. If this distinction is accepted, then 'tenninologies'. 

can be seen as specific manifestations of the second of these two vocebulary 

types, viz 'technical vocabulary'. This Thesis is, therefore, concerned only 

with the lexical aspects of competence, and only with technical lexical 

competence. 

1.1.3 'MJAPHOLOGICAL' AND 'SEMANTIC' 

These terms suggest. in the first place, that the Thesis is concerned only 

with what might be considered the 'linguistic' aspects of terminological . 

incompetence. The other factors - eg the quality of teaching, the quality of 

textbooks. the social backgrounds of the leamers, etc - are obviously 

important and will have to be referred to in passing. The focus, however, of 

the investigation is on the lingUistic issues involved in the use and under­

standing of terminology and on the inherent lingUistic causes of incompetence. 

If one examines the lexical aspects of competence, one finds that there are 

two main components of this knowledge, viz the 'semantic' and the 'formal'. 

The latter includes the following: 

1 • I.brphology 
2. Syntax 
3. Graphemics 
4. Phonology 

In this Thesis, the semantic and morphological aspects have been singled out 

for the following reasons. In the first place, it was found necessary to 

limit the scope for practical reasons. In determining which aspects to focus 

on, it was decided to select the semantic aspects because terms are basically 

vehicles of the concepts which comprise the various subject disciplines; it 

Can therefore be argued that this is the key aspect of terminology. As regards 

the formal side of terminology, it was felt that the morphological aspects 

were more essentially lexical in nature and, furthennore, that the morphology 

of terms included certain aspects of syntax anyway (eg word classes, inflexions) 

and certain aspects of graphemics (eg spelling, punctuation). It was felt 

that these two aspects provided a sufficiently manageable yet sufficiently 

broad area of study. It is, furthermore, in the semantic and morphological 

aspects that technical vocabulary differs most from general vocabulary. 

- - - -----
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1.1.4 'PHYSICAL SCIENCE' AND 'HISTORY' 

'Physical Science' here refers to the subject which is available to South 

African pupils in standards 8 to 10 and consists of both Chemistry and Physics. 

This subject was chosen along with History for a number of reasons. In the 

first place, because 'Physical Science' is in effect a combination of two 

sciences, the terminologies of two similar types of subjects could be examined. 

Secondly, because History and historical terminology are very different from 

Science and scientific terminology, the similarities and differences between 

the terminologies of two very different subjects could also be explored. The 

varying terminological demands of different subjects that can be made upon one 

pupil could thus be illustrated effectively. 

1 .1 .5 ' ENGLISH-€PEAKING' 

This Thesis is concerned only with mother-tongue speakers, which means that 

the problems of non-mother-tongue speakers having to learn History or Science 

through the medium of another language are not relevant here. It can be assumed 

that many of the problems will be the same, but that each group will also have 

problems which are peculiar to their own situation. 

A further implication of the restriction to 'English-speaking' pupils is that 

we are not concerned with the problems of mother-tongue Afrikaans-speaking 

pupils studying these subjects through the medium of Afrikaans. It can be 

assumed, however, that what is said here is relevant to the child whoae mother 

tongue is Afrikaans (or any other language, for that mattar); however, at the 

same time, it has to be accepted that there will be differences resulting 

from the peculiar characteristics of each group's respective language, pupils, 

schools and educational philosophies. 

1.1.6 'Cp.pE EDUCATION DEPARTMENT HI9-1 SCHOOLS' 

This Thesis is concerned only with the high school (ie standards 6 to 10; ages 

12 to 17). Therefore there will be no discussion as such of the junior school 

situation. Furthermore, the investigation is limited to the Cape Province 

only. Thus What is said here is not necessarily true in all respects of the 

other provinces. I.\Jch of what is said about the senior school is, of course, 

relevant to what precedes it in the junior school; furthermore, what is said 
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of the Cape is also in varying degrees applicable to the other provinces -

and, indeed, to other countries as well. 

1.1.7 'CRITICAL' I~NESTIGATION SUPPORTING DATA 

-The word 'critical' here is meant to suggest thet the Thesis is based on 

argument and research rether than on actual elg?erimentation. This does not 

mean that the investigation is not data-based. It has, in fact, a very firm 

data base which can be specified as follows: 

1. A survey of the terms used in the following standard B texts, 

one History and two Science, which are in common use in Cape 

schools: 

a) Brink (;. Jones (undated): Physical Science 8 

b) Pienaar (;. VI alters (1973): Senior basic Physical Science 8 

c) Smit, at al (1974): History for st8Ildard 8 

The corpus of terms from this survey is recorded in Appendix B. 

2. A scrutiny of examination scripts of standard aight pupils in 

a high school in Cape Town which has pupils with a wide 

variety of social 8Ild cultural background and academic ability. 

Altogether 310 Science and 100 History scripts were scrutinised 

from three different examinations written in 1981 and 1982. 

3. A survey of standard eight examination papers of 1981l-.2 

including 20 Science papers from 15 Cape schools and 10 

4. 

History papers from 10 schools. These are included in Appendix 

H. 

An analysis of Questionnaires sent to the following: 

- a) Science teachers: 1981 (70 respondents from 36 schools) 

b) History teachers: 1982 (56 respondents from 28 schools) 

c) Science pupils: 1983 (116 standard 8 pupils from two 
schools) 

d) History pupils: 1983 (28 standard B pupils from one 
school) 

The data thus gathered was used to investigate and illustrate terminological 

problems experienced by pupils. It is not claimed the:!: these particular 
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examples are necessarily the most common amongst pupils - to establish that 

would involve a far more scientific joint investigation by a linguist and a 

subject expert. The types of problems can, however, be taken to be typical 

of whet pupils experience. The inherent linguistic cOITiplexities of terminolo­

gies, furthermore, make it possible to anticipate and confirm the kinds of 

problems involved here - which means that a data-approach is not the only means 

of investigating terminological incompetence. 

• • • • • 

The orginality of this investigation is as follows: To my knowledge, no 

ma,lor investigation of the terminological problems of school pupils has been 

undertaken anywhere; and no investigation of any type has been conducted in 

~ schools. Furthermore, I am not aware of any study of the relative 

problems of different subjects, and in particular of Science and History. 

1 .2 BACKGROUND TO THESIS 

1 .2.1 PROBLEM3 OF LANgjAGE AAt:l LEPflNING 

It has been said that 'educational failure is language failure'. It can be 

argued here that there are many other factors which could cause educational 

'failure and tt")at language failure does not necessarily result in lack of 

acaderrdc success. However, it is no doubt true that the schoolchild who does 

not attain a certain type of language corrpetence will be handicapped as regards 

acaderrdc performance. 

The underlying reason for this is the fact thet our educational system is 

heavily reliant on language - and espacially the written language - as a 

medium of learning as opposed to the 'direct learning' experiences advocated 

by certain educationists today such as Ivan Illich in America and John Holt 

in Britain. Language is the basis both_or learning and of communicating what 

has been learnt. From the moment the child steps into his first period class 

in the morning till he leaves the last five hours later the child is involved 

in what is primarily a verbal experience. 

It is clear, then, that in order both to learn effectively and to express what 
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has been learnt, the child requires a certain type of language competence 

which enables him to perform at the level demanded by textbook authors, 

teachers and examiners. The type of language involved here is both conventional 

and academic/linguistic is origin. As regards the former, textbooks tend to 

be written and examinations set in a style which has over the years come to be 

tacitly accepted as the norm. Pupils are, furthermore, expected (ideally at 

any rate) to write their answers in a similar style, although (as responses 

to certain questions in the Questionnaires to teachers indicate) a range of 

tolerance is allowed, especially in the sciences. As regards the academic/ 

linguietic causes of the type of language we see in schools, we can say that 

academic study demands a different type of language. Sager et al (1980), as 

already indicated, distinguish between what they call 'general' and 'special' 

languages. 'Special' language reflects a specialised type of knowledge which 

is qualitatively different from what might be called 'general' knowledge. The 

underlying diffel"8nce is between What Johnson-l.aird and Wason (1977) call 

the 'intuitive and implicit categories of daily life' and the 'more self­

conscious and cold-blooded categories of an explicit classification system 

such as one finds in a science' (p 169). 

It is essential, then, that the child learn to cope with the demands of the 

language of education, which is an amalgam of what has conventionally come 

to be regarded as the , 'right' kind of language for teaching, learning and 

examining and the specialised or technical language of academic discourse. 

In addition to the general language of education, the child needs to learn to 

adjust to a number of special languages. Each of these special languages 

belongs to a different discipline or 'subject' and reflects what Flood (1957:6) 

calls 'specialised subject matter' or what Sager et al (1980:70) refer to as 

'a bounded subsystem of the knowledge structure'. The curriculum in our schools 

is such that each child must take at least six subjects. The Official 

Languages (English and Afrikaans) are compulsory throughout the child's school­

ing. ' In the first few years of the high school the child rust also take General 

Science (Physics, Chemistry and Biology), Mathematics, History and Geography; 

to these are added various optional subjects. In standards B to 18, there is 

greater freedom of choice of subjects, which varies from school to school; 

nevertheless, there are restrictions which compel the child to follow a fairly 

varied curriculum. The' inter-disciplinary' approach to subjects which has 

been propagated and practised in Britain in certain areas for a BJmber of years 

has ' not found favour here. ' 

The typical school timetable is such that it divides the schoolday into about 
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9 periods of approximately 35 minutes. Subjects are arranged in a haphazard 

order to suit staffing allocations and other practical considerations rather 

than to ensure any kind of continuity for the child . The pupil may therefore 

move from English to Science to History, then back to English, on to Woodwork 

and finally to Afrikaans, his day being interspersed with instruction in the 

'non-examination' subjects. While this certainly helps to counteract bore-

. dom, it also places great strain on the child who has continually to adapt to 

the very different language demands of each subject, and in particular the 

terminological demands. 

We have already commented on the fact that the linguistic complexities of 

terminologies are such that any child is likely to experience difficulties in 

coping with any terminological system. If one adds to this the fact that one 

child has to cope with a number of terminologies throughout his schoolday, 

it is not surprising that morphological and semantic (and other) problems in 

the use and understanding of terminology 'are the ord9l' of the day. 

1 .2.2 SOLUTIOtIB TO l1-lESE PROBLEM> 

The difficulties the child faces as e result of the linguistic demands of 

education in general have been highlighted in recent years. The vital role 

of language in learning has been explored in various quarters. Slogans such 

as 'Every teacher is a teacher of English' and catch-phrases such as 'language 

across the curriculum' have become the order of the day~ The need for every 

teacher to be aware of the linguistic problems that pupils experience in each 

subject is one of the recommendations of the much-quoted Bullock Report of 

1975, but was in fact propounded at least as early as 1921 in the Report on the 

Teaching of English, and has been popularised in publications of writers such 

as Creber (Los.t for words), John Holt (How children fail), James Britton, 

Douglas Barnes and others. In South Africa a nascent awareness of these 

problems has manifested itself in the calling of a conference on 'language 

across the curriculum' at the Johannesburg College of Education in 1981 and 

again in 19B3; in the inclusion of a small section on the language of Science 

in the programme of the Conference of Science Teachers held in Cape Town in 

1981; in the production of an M Ed thesis on the readability of Science text­

books at UCT in 1981; and in the scattered passing references to 'language 

across the curriculum' in the draft of the new syllabuses for English. 

Consensus on how to i~lement a whole-school language policy has not, however, 
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been reached. The architects of the British Schools Council projects on 

the role of language in learning have proposed that the answer lies not in 

helping the child to cope with the specialised demands of the language of 

education but rather that the language of education itself should be changed 

to suit the child. It is argued, therefore, that there should be more verbal 

interaction in the classroom and that written work should be more informal 

and should allow for a mixture of a personal, creative style with a fonnal, 

objective style - at any rate, in the early years of the high school. The 

'audience' for such writing should be either the child himself or the teacher 

as 'facilitator'. These suggestions are accompanied by the calls for greater 

'relevance' in education and an attack on the presentation of school subjects 

as separate compartments of knowledge and on seeing 'knowledge' as something 

to be handed down to the child. Boundaries between disciplines are therefore 

regarded by some as irrelevant and artificial, and 'knowledge' becomes child­

centred. The significant implication from our point of view is that the need 

to use and understand the 'special languages' (including the terminologies) 

or education is therefore rejected. 

In South Africa, this so-called 'progressive' approach tc education has not 

had any significant impact. The traditional, subjsct-orientated approach, which 

is hotly defended by many in Britain, is still very much the order of the day. 

Textbooks and teachers as purveyors of knowledge are IlUch in evidence and 

examinations are couched in a language which is formal and technical. The 

responses of teachers to the two Questionnaires indicate a demand for this 

type of language in pupil writing. All this means that terminology is firmly 

entrenched in our educational system. The sheer number of terms a child has 

to cope with (about 430 in History and 920 in Science in standard 8) is 

evidence enough of this fact. 

The Schools Council answer, therefore, to opt for a more informal type of 

language and to avoid the use of terminology, cannot be advocated holus-bolus 

for Cape schools: the traditional type of language of education is here to 

stay. Ways and means must thus be sought to assist teachers and textbook 

writers to improve their presentations and to guide teachers as to how. to 

assist their pupils to cope with the problems arising from this type of 

language. Various publications on the general principles involved here have 

appeared in recent years. TeXts to assist pupils with specific subjects have 

also been published, the Oxford ~nglish in focus and Reading and thinking in 

English series being significant examples in point. There are, however, two 

limitations in these pUblications for our purposes. In the first place. they 
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are aimed at non-mother-tongue speakers. In the second place, they focus on 

the sentence and the text and neglect the question of terminology. 

The fact that education in the Cape makes great demands upon pupils as regards 

technical terminologies and the fact that investigations into the language of 

education have not explored the problems of terminology in any detail suggests 

. that an investigation into the problems of technical vocabulary and into 

solutions as to hlD.w to copa with these problems is Urgently needed in South 

Africa. This is the key motivation behind this Thesis. 

1 .3 OUTLINE OF ll-lESIS 

The structural outline of the rest of the Thesis is as follows: 

SECTION B 

This is a short section which provides an account of the nature of linguietic 

competence and incompetence in general and of lexical (and especially technical 

lexical) collpetence and incompetence in particular. 

SECTION C 

This section is concerned with the details of 'conceptual' competence and 

incompetence, ie the aspects of semantic competence relating to the use and 

understanding of vocabulary. The differences between the demands of general 

and technical vocabulary are discussed and the problems issuing from the owr­

lap between general and technical vocabulary as regards the use of common words 

as well as the specific demands of technical vocabulary are dealt with in some 

detail. 

SECTION D 

This is a parallel section to Section C dealing with the morphological aspects 

of technical competence and incompetence. 

SECTION E 

The final section analyses the proposed solutions of the Schools Council to 

these problems in greater detail. It is suggested that an alternative approach 

is needed in our situation - an approach which assists pupils in coping with 

the problems of terminology rather than one which advocates the avoidance of 

terminology. Two basic issues are dealt with in regard to the proposed approach. 
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Firstly, there is the question of direct intervention to assist pupils versus 

an 'exposure' or 'osmosis' approach to the matter. It is suggested that the 

latter is not adequate, that teachers need to intervene directly to provide 

pupils with guidance regarding terms and terminologies . Secondly, the question 

of the role of explicit linguistic knowledge in helping p~pils to cape with 

problems in the use and understanding ot terms is axamined. The conclusion is 

. reached that this kind of knowladge has value and should therefore be made 

available to pupile in schools. A fairly detailed lexical programme for schools 

as a means to this end is included at this stage of the Thesis. 

A question which arises from the above is that of who is meant to implement 

a programme of direct intervention based on explicit knowledge - the English 

teacher or the subject teacher? It is argued that tha matter cannot be left 

to either but that e collaborative effort is required. Problems in attempting 

to implement such a 'whole-school' policy are examined (the lack of training 

of tea:rers in language, the problem of lack of time, and the content and 

approach of current and prospective English syllabuses) and tentative long-term 

proposals for overcoming these obstacles are suggested. In the meantime, it 

is suggested that steps could be taken along the lines suggested in the Thesis 

once schools have become convinced of the vital role played by language in 

general and terminology in particular in the process of learning. 



SECTION B 

LEXICAL COMPETENCE AND 

INCOMPETENCE 
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D-t.APTER 2 

LEXICAl CO~PETENCE AND INCOWETENCE 

In order to investigate the linguistic problems pupils can and do experience 

in coping with terminologies at school, it is necessary to examine the linguistic 

demands made by terminologies upon the pupils. These, as will be seen, are 

extremely complex, because terminologies ere themselves inherently complex. 

For this reason alone, it is to be expected that pupils would experience 

problems in using and understanding terms. 

This introductory chBPter, then, begins with a brief overview of the concept 

of lexical competence. As will be indicated later, this cannot be seen in 

isolation from general language competence; but it is nevertheless possible 

to separate lexical competence as a particular component of general language 

competence. Following this, there will be an overview of the parallel concept 

of lexical incompetence. The rest of this and sections C and D of the Thesis 

will take up specific aspects of lexical competence in greater detail, with 

special reference to the problems thet pupils experience as a result of the 

special demands of lexical competence, and to the fact that they all experience 

in varying degrees, the effects of lexical incompetence. Many of the problems 

result from aspects of lexical incompetence which equally affect their perfor-­

mance regarding the use and understanding of general vocabulary items. Others 

are the result of the insufficient grasp of special insights which are 

necessary to cope with technical vocabulary in particular. 

The discussion of problems in tha later chBPters is based on two types of 

argument, ona hypothetical and the other empirical. Because of the inherent 

complexities of vocabulary in general and technical vocabulary in particular, 

certain problems can be predicted and anticipated. These and other problems 

can also be seen in pupils' performance, in particular their written work, 

which forms the basis of our educational system. Illustrations of problems ere, 

therefore, based on one or other of these typas of 'evidence' or both. 

2.1 LEXICAl COWPETEflCE 

This section is concerned with the process involved in the acquisition, undar­

standing and use of technical terms by standard eight pupils. with particular 
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reference to Physics. Chemistry and History. What the pupil has to acquire in 

order to cope with terminologies is an extension of what might be called his 

'lexical competence'. which is an integral part of his broader 'communicative 

competenca' which undarlies language performance in general. 

2.1.1 COMMUNICATIVE COMPETENCE 

(a) Competence and performance 

It is necessary. before proceeding further. to clarify the terms 'competence' 

and 'performance' as used in this discussion. since there is no real agreement 

among linguists as to what these terms mean. 

The term 'competence' has come to be an accepted term for labelling a speaker's 

knowledge of his language. It Was introduced in tha 1960's by Chomsky, Who 

arrived at a distinction between What ha call ad 'compatence' and 'performance' 

as a result of his someWhat violent rejection of the behaviourist-empiricist 

view of psychology and language as propounded in particular by B F Skinner. 

Chomsky wes instead a strong adherent and exponent of what has come to be 

called 'cognitive psychology'. Since this theory underlies the concepts of 

'competence' and 'performance' as well as many of the current views on learning 

and the role of language in learning, a brief comment on cognitive psychology 

is necessary here. 'Cognition' refers to the various aspects of the 'conscious' 

life. Therefore the cognitive approach to psychology can be said to accept the 

idea that the human being has a special set of abilities that play an important 

role during learning and behaving. Instead of the human being being passive 

during these processes, as suggested by the behaviourists, it is believed that 

he makes use of a set of faculties to which we normally give the name .!mind'. 

This mind processes input information during learning. Chomsky argues this 

view in his Language and mind (1900), the title of which sums up his attitude 

towards language and psychology: 

••• normal human intelligence is capable of acquiring knowledge 
through its own internal resources. perhaps making use of the data 
of sense. but going on to construct a cognitive system in terms of 
concepts and principles that are developed on independent grounds. 

(p a) 



13 

eognitive psychology thus accepts the seventeenth century rationalist 

psychological doctrine of innate abilities - our perception and understanding 

of the external world (and therefore learning) depends on a number of 'ideas', 

'schemes' or organising prinCiples of interpretation. These cognitive 

pychologists differ as regards the relative roles played by nature and nurture 

in learning and behaving; but all accept that there is an active mind involved 

in these processes. Therefore these psychologists, rather than being concerned 

primarily with input and output of the behaving organism - the observable 

events of the environment and their ~elationship to behaviour - are more con­

cerned with the nature of this behaviour and the structure of the organism that 

lies between. 

As far as language study in particular is concerned, Chomsky has opposed the 

behaviourist approach that concentrates on language behviour and that regards 

'knowledge' merely as 'knowing how' to respond appropriately to stimuli. 

Chomsky maintains that the mind plays a dynamic role both during language 

acquisition and language use. Therefore the raal emphasis in language stUdy 

shOUld be on the structure of the mechanism that underlies language ability 

His main objections to behaviourism as a framework of linguistic description 

are based on tha lack of correlation between the various aspects involved in 

languege use and acquisition. Whereas the behaviourists stress that input 

(language experience) equals 'knowledge' of language and that output (language 

use) is also equivalent to this knowledge (and therefore to input as well), 

Chomsky maintains that there is a vast discrepancy between both input and 

knowledge on the one hand, and between output and knOWledge (and therefore 

between input and output) on the other. 

On the basis of these arguments, Chomsky concluded that, in order to understand 

language acquisition and language behaviour, it is necessary to distinguish 

between a speaker's competence and his performance: 

It has, I believe, become quite claar that if we are ever to 
understand how language is used or acquired, then we must abstract 
for separate and independent study a cognitive system, a system of 
knowledge and belief, that develops in early childhood and that 
interacts with many other factors to determine the kinds of 
behaviour that we observe; to introduce a technical term, we must 
isolate and study the system of linguistic competence. 

( 1968:4) 

This 'competence' contrasts with 'perfonnanca' - the particular acts of 
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construction and interpretation in particular places and at particular times. 

Competence he definas (1965) as 'the speaker-hearer's knov/ledge of his language' 

an abstract, virtual potential - while performance is defined as 'the actual 

use of language in concrete situations' - concrete, actual reality. 

Chomsky himself uses the term 'competence' in two different ways in his 

writings - in a strong sense and a weak sense. It was the weaker sense that he 

propounded in Aspects of the theory of syntax (-1965): 

Linguistic theorY is concerned primarily with an ideal speaker­
listener, in a completely homogeneous speech-community, who knows 
its grammar perfectly and is unaffected by such grammatically 
irrelevant conditions as memory limitations, distractions, shifts 
of attention and interest, and errors (random or characteristic) in 
applying his knowledge of the language in actual performance. 

(p 31) 

He goes on to stress that the grammar he has devised 'does not, in itself, 

prescribe the character or functions of a perceptual model of speech production'. 

Competence is seen here as a Platonic Idea, an abstract, idealistic concept, 

complete and in actual practice unattainable by any individual member of a 

speech community. Munby (1978) points out that on other occasions Chomsky 

adopts 'the stronger claim that the rules of grammar are internalised in the 

head of the speaker and provide the besis for his understanding of linguistic 

relations'. He quotes Chomsky as saying that 

A person who has learned a language has acquired a system of rules 
that relate sense and meaning in a certain specific way. He has, . 
in other words, acquired a certain competence that he puts into use 
in producing and understanding speech. 

(p 8) 

Green (1975) makes the same point: 

••• Chomsky tends to fluctuate between two definitions of competence. 
The weaker, more neutral definition is that transformational grammar 
provides the best analysis of language ••••• The stronger definition 
is that tranefO!'m!!tionel gra/lltlar ••• is part of the actual mental 
eqUipment inside our heads which we use to produce and understand 
language. 

(pp 129-130) 
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It is the stronger view which has been adopted and developed by subsequent 

linguists, psycholinguists and sociolinguists. While accepting the Fact that 

one needs to keep in mind some generel, corporate, 'essentiel' competence, they 

argue that we should elso be concerned with the Platonic Shadow, with tha 

Fact that each individuel possesses a psychologicelly reel version - .incomplete 

and imperFect - of the essentiel competence. It was Hymes who in 1972 advocated 

the need to consider 'a diFFerentiel competence within a heterogeneous 

community' (1972:274)~ This concept of a diFFerentiel, dynamic competence 

maniFests itselF in a number of ways. Firstly, there are the diFferences 

between the 'competences' of individuels in the speech community and between 

groups of individuels. In the school situation, there will therefore be 

diFferences in the competence possessed by each individuel - no two, say Smith 

and Wilson (1979), will in Fact have exactly the same competence. There will 

elso be groups of individuels who have certain aspects of competence in common 

because of certain common Factors they ell possess (eg sociel class background, 

age, ability, etc). Secondly, one individuel's competence will very itselF at 

both a diachronic and synchronic level. Diachronicelly, his competence is seen 

as knowledge wh:i.ch develops as the child matures and acquires more knowledge -

hence Pit Corder (1975)'s term 'transitionel competence '. At the synchronic 

level, it maniFests itselF in the various 'Functionel varieties', in the 

'repertoire of speech acts' (Hymes:1972) which enable the child to cope with the 

problems of adapting his language to the context, subject discipline, etc. 

A Further, related, development since Chomsky's introduction of the term 

'competence' has been the broadening of the reference of the term, and the 

corresponding narrowing of the reFerence of the term 'perFormance'. The 

combined pressure of psychologists, s?ciologists, philosophers, computer 

scientists and linguists has led to a questioning of the narrow, purely 

'linguistic', considerations of Chomsky. Lyons (1970) corrrnents on the effect of 

this move as follows: 

Although a distinction of this kind is undoubtedly both a theoreticel 
theoreticel and methodological necessity in linguistics, it is by 
no means certain that Chomsky himself draWS it in the right pIece. 
It can ba argued that he described as a matter of 'perFormance' 
(and, therefore, irrelevant) a number of ractors that could be 
handled in terms of 'competence'. 

(p 115) 

Linguists have not reached unanimity on exactly which 'factors' should be 
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transferred from 'performance' to 'competence'. Among the two most important 

ore the psychological processes involved in actually prodJcing and understanding 

language (ie how competence is converted into performance) and the role of 

context in the acquisition and use of competence. In terms of the first of 

these, a great deal of experimental work has been done in psycholinguistics 

on the perceptual and other psychological factors involved in sentence-production 

>end sentence interpretation. It is, however, the other aspect which has hed the 

greater impact on the definition of the term 'competence' . While not returning 

to the behaviourists' view of a passive dependence on context, these linguists 

nevertheless argue that context is a relevant factor in linguistic performance 

and that any individual needs a 'pragmatic' component in his 'competence' to 

enable him to use his purely 'linguistic' competence appropriately and to 

acquire it in the first place. The term 'communicative competence' was intro­

duced to describe this broader type of competence. The term 'performance' was 

accordingly n~led to refer only to actual utterances. 

The term 'competence' is used in this Thesis in the stronger sense mentioned 

earlier and the broader sense commented on above. Furthermore, we are 

particularly concerned with those> aspects> of competence which enable the 

child to understand and to communicate his understanding of scientific and 

historical concepts. 

(b) Grammatical and lexical competence 

The 'col11!llJnicative competence' of a speaker can be regarded as comprising two 

main components, both of which have built-in contextual variants, restraints 

and detenninants - ie the 'grammar' of the language and the 'lexicon' of the 

language. Smith and Wilson (1979) point to the difference between these two 

components as follows: 

By contraSt /}vi th the lexicori! the grammar proper deals with the 
phonological, syntactic and semantic properties of the sentence 
rather than the word. 

(p 58) 

'* r The key point here is thE!; the 'lexicon' is concerned with the ~, While the 

'grammar' involves the rules concerning the sentence (or, as some contemporary 

linguists argue, the 'text'). A further difference between these two components 

is mentioned by Leech (1974). This point. relates to a fact mentioned earlier, 
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viz that 'competence' today is viswed as a growing, dynamic phenomenon . Leech 

points out that, after the age of five, this is in fact probably more true of 

lexical knowledge than of grammar knowledge. The lexicon, he says, is 'open­

ended in a way that grammar is not'. He continues as follows: 

Whereas we hava learned the grammatical rules of English in all 
essentials by the age of fivs, we continue the process of acquiring 
vocebulary and new uses of vocabulary right the way through our 
lives. The store of lexical information we carry with us is 
continually undergoing development and modification, through the 
written and spoken communications that we receive. 

(p : 203) 

The knowledge a speaker possesses concerning the lexicon of his langauge may be 

called 'lexical competence'. Since terminology deals with words (and word 

combinations), the acquisition of a terminology is merely an extension of the 

process which every speaker experiences as regards general lexical competence. 

It does, hOVlevsr, bring in nsw and different aspects of lexical competence as 

well - aspects relating to the partirular characteristics of technical vocabu­

lary. Thus, not only does the child have to acquire a whole new set of words 

(terrr.s), but he also has to learn to cope with the particular demands of tech­

nical vocabularies and also to transfer the skills acquired eerlier in the 

acqUisition and use of general vocabulary to technical vocabulary. We shall 

be using the term 'technical lexical competence' to indicate the competence 

required to cope with terminology; This is obviously not a separate compo-

nent of competence but rather consists of those aspects of a speaker's com­

petence which enable him to cope with technical terms and to transfer the skills 

he uses regarding general vocabulary to technical vocabulary. 

2.1.2 mE DEVELOPMENT OF LEXICAL CDWETENCE 

There are two questions which arise here: 

1. What are the skills that need to be developed ? 

2. How do they develop? 

(a) Lexical competence skills 

Basically there are two skills involved in lexical performance that need to be 
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developed in the child: using and understanding terms. The first involves 

the process of 'encoding', ie being able to use an acquired word correctly or 

to be able to produce another form of an acquired word correctly (eg another 

word-class or a change in number, tense, etc) in order to convey the concepts 

the child has learnt in the subject. 'Correctly' here includes both , 'formal' 

correctness and 'semantic' correctness. The first involves such matters as 

spelling (eg the fact that generator is not spelt 'generater'); pronunciation 

(eg the fact that the stress falle on the first syllable of the term monarchy); 

the appropriate use of aFfixes (eg the fact that the verb cWr1ved from solid 

is solidify and not 'solidise'); and the correct use in sentences (eg the fact 

that the term monarchy can only be us ad as a noun and not as a verb). Correct 

semantic encoding involves being able to use an accepted term to convey a 

particular concept. The second skill, 'decoding', involves the act of 

intarpreting the terms produced by someone else in order to arrive at the 

meaning he or she is trying to convey to us. This skill also involves two 

aspects. The 'formal' aspect is concerned with the need to deduce the morpho­

logical structure of the term (and sometimes the syntactic structure where 

composite terms are involved) and the syntactic status of the term. The 

'semantic' aspect involves being able to deduce (or recall) the sense of the' 

term as well as its relations to other relavant terms. Further details 

concerning both these skills will be daalt with in later chapters in the Thesis. 

This two-way communication act (encoding-decoding) can be transmitted either 

through the medium of sound (speaking, listening) or by means of scratches on 

paper (writing, reading). In our schools, only three of these four sub-skills 

feature strongly, viz listening (to the teacher), writing (especially 

examinations) and reading (examinations, textbooks, worksheets). Nevertheless, 

the pupil still needs to be able to pronounce the term in order to learn it 

adequately or to answer a question orally in class. 

The skills, then, that need to be developed are those of using and interpreting 

terms through thei spoken and written media; the processes necessary to perform 

these skills are respectively called encoding and decoding. 80th these 

processes involve two aspects, viz formal and semantic. 
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(b) How thF! skills are developed 

How does the child acquire the lexical competence necessary to be able to 

perform the processes necessary for him to be able to use and understand terms ? 

'Every child,' says Fraser (1969) ,'has language as his birthright.' Utilising 

his inborn 'language acquisition device', claims Chomsky, he gradually acquires 

the language of the society into which he has been born. Recent evidence has 

suggested that this picture is not entirely accurate: the 'nature-nurture' 

controversy, as suggested earlier, seems to h!!\IB settled on a compromise 

combination of an interaction between both. One can therefore say that from 

the moment the child can perceive and produce sound, his internal device begins 

interacting with his linguistic environment to develop his competence, which 

becomes more and more evident in his growing performance. There are, then, two 

catalysts in this process. Firstly, there is the child's own natur.al initiative. 

Fraser (1969) puts it thus: 

The child early on starts to generalise from his language 
experience and with a fair measure of success predict and produce 
structures he had not been taught. 

(p 121) 

Secondly, his parents and other interested bodies also teach him what he may 

not acquire on his own (or, at any rate, may take long to acquire on his own) 

and they correct erroneous information he may have acquired. 

As a result of this double action, by the time the child reaches school he 

usually has a remarkably sophisticated lexical competence and a well-cteveloped 

performance. 

6000 words. 

words orally. 

as follows: 

His vocabulary, according to one estimate, is about 5 000 to 

At this stage, however, he is USUally only able to use these 

Widdowson (1972) describes his level of development at this stage 

This knowledge or competence (in Chomsky's terms) happens up to 
this point in the child's development to have been realised 
exclusively through the reception end production of speech. 

(p 207) 

Widdowson goes on to explain that the child has now to be taught to transfer 

his competence to a different medium - he has to be taught to read and write 

words. After the initial teaching of this skill, his own initiative once 
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again comes into play to develop these skills even further. 

Thus by the time the child reaches standard eight, he has a well-developed 

lexical competence, which manifests intself in the child's ability to use an 

extensive number of words in both the spoken and written medium. By this stage 

he has also begun to acquire various sets of technical vocabulary through his 

. contact with the relevant disciplines. He will also\be able, in a limited way, 

to relate general to technical vocabulary where there ere overlaps as Vlell as 

to see and cope with the special demands of technical vocabularies. 

2.1.3 ll-IE NATIJRE OF LEXICAL COWETENCE 

(a) The lexicon 

We tum now to the details of the content and nature of lexical competence. 

In addition to what has been called 'grammatical competence', 'comnunicative 

competence' also includes what Lee.ch (1974) calls a 'theoretical dictionary' 

(as opposed to the reference works which he calls 'practical dictionaries'). 

This is the '''inbuilt'' dictionary which every one of us carries around as part 

of his mental equipment as a speaker of the language' (ll.eech: 1974:202-3). This 

is obviously an important component of 'cormrunicative competence'. Smith and 

Wilson (1979) comment on this internal lexicon as follows: 

Vlhile a language cannot be considered as a set of words, but must 
also contain principles of sentenc~formation and interpretation. 
it is obvious that knowledge of a language includes knowledge of its 
vocabulary. 

(p 51) 

The same can be said of knowledge of a technical language - while it camot be 

limited to knowledge of technical terms, it cannot be denied that lexical 

knowledge forms a highly significant part of this knowledge. 

(b) Lexical 'entries' and lexical 'rules' 

If one turns to the character of lexical competence, one finds that there are 

two main components of this knowledge, viz 'lexical entries' and 'lexical rules'. 

Leech (1974) suggests that the lexicon can be considered as containing 'an 

unordered list or set of lexical entries' (p 266), and he defines a lexical 
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entry as 'the body of information given ••• about an item' (p 202). Simon (1980) 

compares this type of knowledge to the data bank of a computer, ie the 'bits' 

of information about words which are registered in the computer/brain. By 

contrast with this, the lexical rules can be compared with the program of a 

computer - they constitute the procedural knowledge which Leech calls the 

"'productive" or "creative" aspect of the lexicon'. Utilisation of lexical 

rules involves operations performed on the information contained in lexical 

entries. They enable the individual to 'generate' words in a way which is 

similar to the way in which sentences are generated and to judge what is 

acceptable and what is not. Miller (1964) regards this type . of knowledge as 

one example of What Wittgenstein called 'rule-governed behaviour': 

Wittgenstein remarked that the most characteristic thing we can 
say about 'rule-governed behaviour' is that the person who knows 
the rules knows whether he is proceeding correctly or incorrectly. 
Although he may not be able to formulate the rules explicitly, he 
knows what it is to make a mistake. 

(p 334) 

Thus, for example, the suffix -ise/-~ can be used to form verbs from nouns 

such as colony and centre (colonise; centralise) but not from class or ~ 

(~classise; ~codise), both of which use instead -!t (classify; COdify), which 

in turn cannot be used with colony or centre ~colonify; ~centrify). 

Despite the generative nature of lexical rullilS, however, their creativity is . 

limited in comparison with the level of creativity of the rules of grammatical 

cOlllletence. Leech (op cit) comments as follows: 

What chiefly distinguishes lexical rules from grammatical rules is 
their limited productivity; that is, a lexical rule does not apply 
equally to all the cases to which it in theory may apply. 

(p 211) 

This point will be enlarged upon in the chapters which follow. What i8 

important here is, firstly, that there ~ a generative aspect to lexical know­

ledge (Which, as will be seen later, affects lexical incompetence and also the 

~estion of assisting pupils to overcome incolllletence) and, secondly, that the 

rules are limited (Which leads to certain problems in using and understanding 

terms and in seeking means of assisting pupils with these problems). 
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(c) Formal and semantic 

If one turns to the content of lexical entries and lexical rules, one finds 

that they both cover the same areas - and, in fact, also correlate with the 

components of knowledge involved in grammatical competence. Commenting on the 

latter, Smith and Wilson (1979) point out that, according to Chomsky, 

grammatical competence involves 'knowledge of meaning, or semantics, knowledge 

of pronunciation, or phonolow, and the knowledge of what is traditionally 

referred to as grammar, or syntax'. They then go on to note that the lexicon 

contains all three: 

Despite this separation of linguistic knowledge into different 
types, thera is one domain in which all of tham converge: the 
lexicon or dictionary. 

(p 51) 

As was suggested earlier, this information may alternatively be viewed as 

consisting of two aspects based on the traditional distinction between 'meaning' 

and 'form' or 'content' and 'expression' (Lyons:1968:55). If one adds to what 

has already been mentioned the details concerning the written language, one can 

specify the content of lexical entries and rules as follows: 

1. SEMANTIC 

2. FORMAL 

2.1 Structure 

(a) Syntactic 

(b) Morphological 

2.2 Transmission 

(a) Phonological 

(b) GraphenD.c 

Involved in all of these, of course, are the restraints placed by context, both 

linguistic and situational. The details of semantic and formal aspects of 

lexical competence will be handled in Scetion C and 0 respectively. Here we 

ere concerned merely with the basic ·distinction between the two types of 

lexical knowledge and with the nature of lexical entries and lexical rules in 

these two areas of lexical knowledge. The examples concerning the latter issue 

which follow ere exclusively. morphological and are given merely to illustrate 

the basic issues involved regarding lexical entries and rules. What is said 
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concerning morphological competence is, of course, equally true of semantic 

competence. 

Despite the differences bebveen lexical entries and lexical rules, it is net 

always possible in practice to separate the two. One of the reasons is the 

fact that, as has been mentioned, they both cover the same type of information. 

A further problem is that they interact to a great extent in actual practice. 

The result of this is, firstly, that it is not always clear as to whether to 

assign knowledge to an entry or to the .eperation of a rule. For example, does 

one list derivatives and inflexions as part of the entry for . a word (as is the 

practice with 'practical dictionaries') or to see them as being derived by 

lexical rules operating on the more limited information supplied by the entry ? 

The fact that different dictionaries follow different policies ( at least as 

far as derivatives are concerned) is indicetive of the dilemma involved here. 

Secondly, it is difficult to know in practice how an individual actually 

acquires a term or uses it - whether he is drawing upon a lexical entry or a 

rule or both. For example, even if in the description of the languega certain 

aspects are stated as involving rules, this may not necessarily occur in the 

performance of an individual, which suggests that we must allow for differences 

between the theoretical competence devised by linguists and actual competences 

of different individuals. An illustration in point here is the fact that most 

linguistic accounts of lexical compGtence would indicate that the verb 

revolutionise is derived from the noun revolution by means of a lexical rule 

which allows one to add the verb-forming suffix -~ to the end of another 

word. However, in 'real life' ·it could happen that an individual first 

encounters the verb; to derive the noun he then deletes the Buffix. Or it 

could happen that the individual acquires both words on .separate occasions, ie 

he may not utilise any lexical rule to derive one from the other. A further 

distinction needs to be drawn batween the operation of rules in the mind of 

the producers or inventors of terminology (eg scientists) and the consumers 

(or users) of technical vocabularies. Whereas the former most definitely use 

lexical rules to form new words or create new forms of words, the latter may 

learn them and use them in the manner suggested above. 

There can be no doubt, however, that lexical rules do form part of every 

individual's competence. 

another, even if (as was 

There are times where people do derive one form from 

suggested above) in different orders. An individual 

sometimes also coins his own derivative, for example by the addition of the 

neg5tive prefix ~ to a word to which it is not usually attached or to a "ord 
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to which ~ has never heard it attached. A student of' History,might, f'or 

example, declare that someone who had been suspected of' being an agitator had 

been f'ound to be a 'nan-agitator'. This level of' creativity, however, is 

probably more likely to occur in History than in Science, which tends to have 

mare assigned or pre-determined f'orms. 

The existence of' lexical rules also means that, where an individual encOlmters 

a neVi derivative of' a word he already knows, he will mare easily understand and 

assimilate that f'onn if' it is derived according to a regular lexical rule. 

Thus, f'or exaw~le, the child who reads that 'Britain wanted to colonisa Af'rica' 

would, even if' he had not previously encountered the verb colonise, f'ind it 

easier to deduce the meaning of' the owrd and to use it himself' (either in this 

f'orm or with the singular inflexion or with an auxiliazy, as in 'was calonising') 

because it is f'ormed by means of' a regularly occurring suf'f'ix which can be 

added to nouns to create verbs. If' he then read that something had been 

decolonised, he would also have less of' a problem than if' he had not already 

assimilated the preTix ~- in such words as detribalised, etc. The existence of' 

lexical rules, that is, makes it generally easier to cope because they f'ulf'il 

expectations when the "peaker encounters new derivatives and also make possible 

the use of' a wider range of' f'orms of' wards. 

It is f'ortunate that the Whale problem of' entries vs rules does nat need to be 

settled here but can saf'ely be lef't to theoretical linguists to sort aut (if' 

they so wish). In the later chapters in this section the principles of' 

convenience and simplicity have been implemented in describing lexical 

competence in general and technical lexical competence in partia.Jlar. 

2.2 LEXICAL INCO~.IPETENCE 

Tha above section has dealt with lexical competence - ie what the child needs, 

ideally, f'rom a purely lexical point of' view, to know about terms in order to 

be able to understand and usa them appropriately. However, if' we examina 

children's actual perf'ormances in Science and History, we f'ind that terms are 

of'ten not known or are nat understood or used appropriately. This section aims 

to give a very brief' overview of' the underlying lexical incompetence which could 

be responsible f'or the imperf'ect perf'ormances of' children in the school 

situation. 
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2.2.1 AM,IOOM \IS ESTABLISHED ERRORS 

Pit Corder (1973) makes the following observation concerning the typical 

speaker's linguistic performance: 

All learners make mistakes. This is not confined to language 
learners. We all make mistakes when we are speaking our mother 
tongue. 

(p 256) 

Some of these 'mistakes', continues Corder, are simply 'lapses' that occur when 

a speaker is applying his knowledge in actuEll performance -'slips or false 

starts or confusions of structure' (p 259). These are caused by such factors 

as memory lind tations, distraction, emotional states, shifts of attention , etc. 

Thera is, however, a second class of ndstakes made by native speakers - those 

that seem to proceed from an irrperfect competence on the part of the speaker; 

and, since, as has already been suggested, a 'perfect' competence is an abstract 

construct which no speaker ever at~ains, it is to be expected that all 

children using terms will make ndstakes of this second type. 

2.2.2 DEFICIENCY \IS DEFECTIVENESS 

There are two ways in which a child's lexical competence may be inadequate. 

Firstly, it may be deficient - ie certain aspects of the child's competence 

may be lacking. Secondly, it may be defective - ie certain aspects of the 

knowledge which the child has acquired my be defective. These two types of 

lexical incompetence will be explored later in greater detail, but a sirrple 

example might be given at this point to illustrate the difference. In a 

standard eight Physical Science examination, the followin~ question was put to 

the pupils: 

Name the term given to a reaction where energy is taken up. 

The required answer was : an exothernri.c reaction. Of the 57 candidates who 

wrote the examination, 42 gave the correct response. However, there were five 

who did not know the term at all and therefore left it blank (ie they were 

deficient in their competence), while the remaining ten supplied incorrect 

terms ( ie they were defective in their competence). 
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2.2.3 SEMANTIC lIS FORMAL i DATA lIS RULES 

If one turns to the actual content of a child's lexical incompetence, one can 

see two different sets of inadequacies. Firstly, the child may be deficient 

or defective as regards either the semantic or the fonnal (or both) aspects of 

a particular tenn. Secondly, the problem may either be as regards the 'data' 

. base of their competence (ie the 'bits' of information referred to earlier) or 

as regards the 'rules'. Hewson (1980) makes the point that too often we 

concentrate only on the data- uype problem rather than the errors regarding 

rules, which Brown and Burton (1978), using the computer analogy, call 'bugs' 

in the child's program. These involve 'consistently following the same, 

incorrect procedure' (Hewson:1960: CDD) - ie defective rule knowledge - or not 

knowing the rule at all - deficient rule knowledge. 

2.2.4 NAnJRE lIS NJRnJRE 

These inadequacies can be ascribed either to factors of nature or of nurture or 

of both. Although all children are born with the capacity to learn language, 

certain children are born with a better 'flair' for languege learning in 

general and/or a superior predisposition. for acquiring the kind of lexical 

competence required f'or the use and understanding of' technical tenns. It is 

probable - although this is mere speculation - that these two are in fact 

closely related; however, it is possible,too, that certain children who have 

similar general potentials may differ as regards technical potential or may 

vary as regards the competence necessary to cope with particular terminologies 

(eg arts lIS sciences). Research in this area could prove of considerable value 

to those involved in assisting children to improve their technical lexical 

competence. 

" 

In addition to the child' .s general cognitive/linguistic level, there are the 

inhibiting factors relating to the child's stage of cognitive development. We 

mentioned earlier the concept of a 'dynamic', growing competence: the child's 

competence does not simply arrive fully-f'ledged; it develops over a long 

period of time. Psychologists (Piaget in particular) have shown that cognitive 

competence in general and linguistic competence in particular develop in 'stages' 

and that there are points of 'readiness' involved for each stage to begin. 

Thus, the child who cannot use or understand a particular term appropriately 

may simply not be able to do so because he has not reached the stage of 

cognitive, linguistic or affective development required at the time that he is 

called upon to. do so. 
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There ere also other factors which ere inherent in the child. An important one 

is the question of motivation, which may very from child to child. It must be 

borne in mind that the basic subjects are compulsory up to the end of standard 

seven and that even in the last three years of high school there is a 

limited choice of subjects, which means that children are not always studying 

subjects of their choice. Varying aptitudes for different subjects can also 

affect the child's motivation. 

Heredity, however, is not the only factor here: a child's lingUistic environ­

ment also plays a role: some children have a richer lingUistic environment 

than others, from which they acquire more words and their meanings; some ere 

also more strongly encouraged and helped by others, both at school and at home . 

The quality of teaching is particulerly important in the acqUisition, use and 

understanding of technical terms - more so, that is, than in the case of general 

vocabulary, since he is more likely to encounter the latter in daily life and, 

fUrthermore, he does not need as precise a knowledge as with technical 

Vocabulary. As will be seen in due course, subject teachers are not always 

awere of the lingUistic complexities of technical vocabuleries and do not 

always take the necessary action to prevent and correct errors in the use and 

understanding of terms. The quality of textbooks can also be an important 

factor in the child's leerning environment. A piece of reseerch into the 

readability of Science textbooks in Cepe Schools by V/egerhoff (1981), for 

example, revealed the fact that many of the textbooks currently in use ere 

beyond the readability level of the average child. 

Whatever the fundamental caUse of lexical incompetence, the situation may be 

further aggravated by the fact that an inadequate performance may also arise 

from the fact that children cannot always transfer knowledge that they have at 

either an unconscious, intuitive level , or at a conscious, theoretical level 

into actual speech acts - many of their resources remain an untapped potential. 

Sociologists and sociolingUists have stressed in recent years the fact that the 

context in which the child operates can strongly influence whether the child 

can convert passive lingUistic knowledge into active practice . 

2.2.5 Conclusion 

Lexical incompetence is, then, common to all children in varying degrees at 

varying stages. It is the result of various factors which affect the 
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aCqUisition of sufficient and correct knowledge of words in order to cope with 

the use and understanding of those words. The inadequacies may occur as a 

result of these factors operating directly upon the development of lexical 

competence as such ( eg the child may not encounter a particular word or may be 

given the wrong meaning for a term). However, the same types of inadequacies 

in other aspects of communicative competence (grammatical and pragmatic) may 

also be responsible for lexical incompetence (eg the child whose syntactic 

ability is limited would not easily be able to use words or terms he has 

acquired in acceptable sentences). The various aspects of communicative 

competence, as has already been suggested, are closely interrelated and 

therefore mutually influence each other. 

Since all children vary as regards communicative competence in general, it is 

therefore to be e)cpected that they will also vary as regards lexical competence 

in particular. It follows from this that they would also vary as regards 

technical lexical competence. It is, however, probably true to say that tha 

risk of lexical incompetence is far greater than the risk of general lexical 

incompetence because of the greater degree of linguistic complexity inherent in 

technical vocabulary and therefore the more sophisticated lexical competence 

required to cope with these complexities. This will become evident in the 

. chapters which follow. 
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======,=-=======-======----

CONCEPTUAL INCOMPETENCE 
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COl\'CEPTS AND CO/,PETENCE 

In this and the next three chapters we shall be dealing with the 'content' 

aspects of -cerms and the competence which is necessary to cope with these 

aspects . Cluver (1980 :52) makes the point that 'The vocabulary of a specific 

field of knowledge can be regarded as a collection of linguistic tegs for the 

concepts of that field'. We can, Q~l the ba'lis of this, suggest that What is 

required here is something which might be called 'conceptual competence', which 

forms part of a more general 'semantic competence'. T.ha latter term is used 

here to include semantic knowledge on two levels -- the lexical and the -­

grammatical. Whereas tile fanner is concerned with the meanings of words or 

composite phrases (what Lyons: 1977 calls 'ley.emes·), the latter is concerned 

wi th the meanings of sentences and texts. 'Conceptual canpetence' here refers 

to the lexical aspects of semantic competence. This is, in some ways. merely 

a term of convenience, since there ers, obviously, also concepts which ers nan­

lexical. The two aspects of semantic competence (lexical and gremmatical) 

obviously inter-relate with each other - and, indeed, with the other, non­

semantic, aspects of both lexical and grammatical competence, as wsll as with 

the pragmatic aspects of communicative competence. 

In order to perfonn at the level of conceptual competence, the child needs to 

acquire both the concepts involved in the body of knowledge concerned and the 

Vlords/phrases that denote these concepts. He needs also to be able to encode 

and deoode concepts via the lexemes attached to them. Encoding involves the 

expression of a concept by means of the appropriate lexeme, while decoding 

involves recogrising the concept which is attached to the lexeme when the latter 

is encountered in discourse and well as understanding the concept thus recognised. 

In this and the next three chapters we shall be analysing the nature and 

canplexi ties of conceptual canpetence end the types of conceptual incompetence 

which result from- the particular characteristics of technical concepts. We 

shall see that problems arise from either defectiveness or deficiency ElS regards 

either the rules or the data required for an adequate conceptual competence. 
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3.1 TI-lE NAruRE OF CONCEPTS 

3.1 .1 TI-lE CONCEPT OF THE I CONCEPT' 

Felber (1980) defines a 'concept' as follows: 

A concept • • • is any unit of thought, generally expressed by a 
term. a letter symbol or by any other symbol. It represents the 
sane of common characteristics observed by man in a nunber of 
objects end is a means for mental ordering. 

(p 6) 

A vary useful working definition along the same lines i s provided by 

Rcrneshur (19EQ): 

Concepts are ideas, usually expressed in words, to describe 
classes or groups of things, people , t 'eelings, actions or 
ideas having something in common. 

(p 13) 

These definitions paint to the fact that concepts and concept-formation involve 

the process of 'class ification'. One of the basic requirements in thinking, 

learning and using language is for the individual to be able to cope with the 

fect that the world as parceived by the individual consists of an infinite 

nun bel' of unique phenomena. It can be argued that we never encounter exactly 

the sane event twice. If the individual did not have seme system of ordering 

and organising the world by identifying recurrent regularities he would never 

be eble to cope with life in general or with fomal academic studies in 

particular; he would be left in what the psychologist Willian Janes called 'the 

booming buzzing world of confusion' of the infant Who is dc:minated by his 

sensory impressions. 

Behaviourist psychologists have a very simple explanation for the fact that the 

individual learns to perceive these underlying regularities. They argue that 

a person comes to associate individual stimuli with individual responses as a 

starting point and then, through conditioning, learn to transfer these associat­

ions to new situations. This view has been rejected in recent years by cognitive 

psychologists, who maintain that the behaviourist view does not really answer 

the question as to how the individual learns to cope with a startling variety of 

phencrnena in such a short tima. Nor does it begin to explain the mental 

processes involved. The cognitive psychologists explain concepts and concept­

formation in terms of a more canplex, dynanic and 'mentalist' process, ie the 
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process of classification. What the individual learns to do is to categorise 

phenomena into 'classes' or sets. The sbstract representation of such a class 

is then called a 'concept'. Turner (1975) puts it thus: 

In order to understand that Class A is distinct from Class B, the 
'concept' of Class A must be formed; for example, a child may 
initially distinguish the class of animals from the class of 
objects, later make finer distinctions between types of animals, 
and finally be able to pick out breeds of dog as sub-classes of 
the class 'dog'. 

(p 68) 

By constructing concepts the individual gradually builds up a 'representation' 

of the world, a kind of internal map. Then, in order to be able to use this 

internal map, he has to learn to relate present instances to past experiences, 

ie particular axemplars of a class to his 'concept' of a class. It is this 

ability to distinguish between exemplars and non-exemplars which forms the 

crux of concept acquisition. Osborne and Gilbert (1980) comment as follows on 

this: 

The views of Klausmeier et al (1974) and Markle and Tiemsnn (1970) 
suggest that concept attainment is closely related to the ability 
of an individual to categorize instances not previously encountered, 
as instances or non-instances of a particular concept. 

(p 312) 

Watson (1974) comments similarly as follows: 

Establishing a concept usually involves the learner in 
generaliZation (extending the bounds of the ccncept so that examples 
other than those which have already been met can be recognized), 
discrimination (excluding plausible non-exemplars) ••• 

(p 34) 

In order to acqUire and use the concepts that belong to a particular subject, 

then, the child needs to be abla to cope with the process of classification. As 

will be seen below, this is sometimes vary demanding; furthermore, as Dillon 

(1977) suggests, people probably vary as regards their ability to categorise, 

which means that some children will have greater difficulties than others. 
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3.1.2 TYPES OF CON~ 

It was suggested in Chepter 1 that the vocabulary of a languege can be divided 

into two main types, viz 'general' and • technical' vocabulary. We need to turn 

now to the semantic differences between these two types of vocabulary with a 

view to speCifying the special demands that technical vocabulary makes upon 

. pupils and the problems that can result fran these special demands. Certain 

aspects of these differences and the types of incompetence that pupils experience 

regarding these aspects will be :dealt with in this chapter; the next two chapters 

will then deal each with a further aspect of the differences involved. 

3.2 MEANTNG: TYPE AND STRUCTURE 

Technical concepts differ from general concepts both as regards the type of 

meaning involved as well as the wey in which the meanings of the various 

concepts interact with one another. 

3.2.1 DESCRIPTIVE ~'EANING 

An important difference between technical and general concepts is that, whereas 

technical terms convey what Lyons (1981) calls 'desCriptive' meaning (other­

wise called 'denotativa' or 'cognitive' meaning), general vocabulary items most 

often also include 'non-descriptive' (or 'connotative') meaning in their 

concepts. This latter type of meaning is defined by Leech (1974) es 'the 

canmunicativa value an expression has by virtue of what it refers to over and 

above its purely conceptual content' (p 14). Technical terms are not meant to 

refer to the 'additional non-crtterial properties' that are attached to 

referents of general concepts by individuals or groups. A technical term is 

intended rather to be a label for a clearly defined, objectively viewed, 

concept which excludes 'peripheral' or personal and stylistic elemente. 

Sutton (1980) SWiS up the position as regards Science in particular as follows: 

... it is useful to distinguish the denotative meaning of a Ylord 
(how we might try to define it, eg water as a compound of Hand 
0, or as a liquid with such-and-such properties) from its 
connotative mesning (all the things it implies to us: a myriad 
of associations which we have in our minds). Some of those give 
added reality, eg its fluidity and wetness. Some are emotional in 
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character - the pleasure of cool streams, or the fear of drowning. 
Science has traditionally rejected these latter aspects. 

(pp 47-48) 

Later on he elaborates as follows: 

A person may associate fruit with goodness, or force with fear. 
Science is usually not concerned with these, nor with any of the 
other connotations, and it has been characteristic of language 
development in Science to play down the importance of that part of 
the meaning altogether end to emphasise denotations only - the 
public, definable part. 

(p 50) 

In History a similar attitude prevails - one of the reasons often advanced for 

the teaching of History is to train pupils to think and argue objectively. 

This, however, is not always the case. One type of conceptual incanpetenca is 

the tendency to carry over connotations fran general vocabulary to technical 

vocab,ulary. Pupils can either fail to strip a tern of its generally accepted 

connotations or may add particular ones of their own. This is a far greater 

risk in History than in Science for a nlmlber of reasons. Firstly, more terms 

in History are derived from general vocabulary than in Science. Secondly, as 

will be indicated in greater detail later, historical concepts are more familiar 

to the pupil than scientific ones, ie they are closer to everyday concepts. 

Thirdly, historical discourse (eg textbooks) contains far more emotively 

loaded words in the general vocabulary part of sentences then does scientific 

discourse. The following sentences from a History textbook and a Science text­

book respectively illustrate the typical difference in this regard between the 

type of language the pupil encounters in each diSCipline: 

HISTORY: The philanthropists suspected the Voortrekkers of 
enslaving and oppressing the Bantu and urged their 
protection. 

SCIENCE: Compounds such as the metal oxides and the non-metal 
oxides are treated with water in a similar way to fOl111 
alkaline and acidic solutions. 

This does not, of course, mean that school Science textbooks will never USB 

words with emotive overtones. The following, for exemple, occurs in Brink and 

Jones: 
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In pure o)(ygen phosphorus end sulphur burnt more energetically and 
with brighter flemes. The b8sutiful blue colour of the sulphur 
flame was more distinctly visible. 

(p 211) 

However, this type of language is mora typical of History textbooks. and is a 

feature of style which is being encouraged by some current writers on the 

teaching of History. This is further reinforced where the textbook writer 

includes his own personal comments on situations and people . Partington (19aq) 
refers to a vary femous History textbook in this connection as follows: 

Richards and Hunt in An Illustrated History of ~bdern Britain 
castigete 'the spendthrift I~nail', 'the fanatical Sikhs' and 'that 
unscrupulous adventurer', Mshomet Ali, but the respectively 
CO'llparable Edward VII, A?rikaners and Cecil Rhodes escepe such 
cppobrium . 

(p 203) 

Emotively charged language also features in historical documents included in 

History texts. The foll~ving extract from the Manifesto of Piet Retief is a 

case in point here: 

We despair of saving the colony fran those evils which threaten it 
by the turbulent and dishonsst conduct of vagrants. who ere allowed 
to infest the country in every part; nor do Vie see prospect of peace 
or happiness for our children in a country thus distracted by 
internal commotions. 

The lenguage of History, as a result, does not seem as remote frem the l anguage 

of general discourSe as doss the languege of Science. The tendency to call up 

unwanted connotations seems more natural in History than in Science. 

A fourth reason for this situation is the increasingly popular approach to the 

teaching of History which encourages an affective involvement in the subject­

matter, which is even more likely to foster the carry-over of associations. 

Pupils are urged to develop a 'feel for the past' (Watts: 1972). 

Finally, History, by its very nature, involves feelings and biases more than 

does Science. In this connection, Stephens (1974) comments as follows: 

The physical scientist can be reasonably objective beCause he can 
manipulate and control the materials with which he works. The 
geologist can also be objective because he works with inanimate 
substances, with objects. But if either of these scientists enters 
the realm of values - for example. the social implications for 
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particular discoveries - his degree of objectivity or impartiality 
may be considerably lessened. Once he enters the domai.n of human 
activities - fu,d that i s the domain of the historian - objectivity 
and impartiality are herder to attain precisely because he i5 a 
human being looking at human events. Perhaps the truth is as Eric 
Dardel believes: '\'Ie ourselves are in history. It is what happens 
to us and our reaction to events ••• To write History is. also to 
realise its existence, to "historicise one's self.'" 

(pp 5CJ..<i1) 

Semantic incompetence in this area in History can. therefore, be expected to 

occur. Many of the tenns in History are likely to '''conjure up" associations 

which are dependent upon the previous experience of the learner' (Bernbaum : 

1972:45). Colthsn (1960). for excvnple. mentions the exsrnple of a pupil who 

thought of the term king in the light of pomp and ceremony rather than of pOl~er. 

Gunning (1978) refers to an investigation which revealed that pupils studying 

the French Revolution thought that peasant: meant • a foolish man, improvident, 

feckless' . In South Africa, with its cleft ideology (Afrikaans-English) in white 

schools, it is not surprising that pupils bring associations that derive from 

their heme backgrounds to terms used in the study of South African History. 

Whereas the tenn ~oo~<ker is likely to stir feelings of patriotism end pride 

in the minds of Afrikaans-speaking pupils, English-speaking pupils would tend 

to be either neutral or negative in their attitudes. Afriksans-epeaking pupils 

are likely to agree with Piat Retief that the vagrants in the Cape Colony were 

creatures that should never have been allowed to 'infest' the Colony and that 

certain missionf'nes were 'dishonest persons' who operated 'under the cloak of 

religion', whereas Er.glish-speeldng pupils are, once again, likely to be either 

neutral or sympathetic towards these people. Terms such as black, kaffir, 

liberal ere loaded terms for ell our pupils because of their . connotations in 

South Africa. The last of these, for example, is often used in a derogatory 

sense to mean' anarchist, communist', etc. Less politically loaded but never­

theless also likely to evoke connotations ere terms such .as church, coJll'l1on 

(people) and heathen. 

Science, as we have said, 

personal or the emotive. 

tends to shy EfNsy from anything that smacks of the 

As Diack (1966) puts it: 

Since it is one of the aims of science to cancel out the vagaries 
of hl.lllan experience> thase individual experienCB$ have- here lass 
importance end so it is in the sciences that words come nearest to 
being mera labels. 

(p 138) 
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Nevertheless, even here connotations can intervena and possibly obscure meaning. 

Watson (1974), for example, quotes the follrnving example of pupils' misunder­

standing of the term ~: 

Pupils in a secondary school wher e little science had been taught, 
but in which the words 'atom' and 'molecule' were used·.freely by 
teachers, were asked. 'What do you think an atom is like ?' 

... " 

One of the answers given by a pupil was as follows: 

.0' An atom is a kind of bomb its size is a long round thing e.nd 
has gas inside and if you light a match it will have flames around 
it and may explode. 

(p 431) 

It is likely that this child could sea the atOOl as something fearful, something 

about which people demonstrate in the streets. An example 01' how connotations 

of words can lead to Turther misconceptions by association of thought is the 

answer given by a pupil to a question in a Science examinetion in the survey 

conducted in Cape Schools in 1981/2. The question was as Tallows: 

1. Drew two separate graphs to show the differences in wave form 
of the following vibrations. Draw the graphs to cover a time 
interval of 1 second and label your axes. 

1.1 amplitude 15mm, frequency 8Hz 
1.2 amplitude 25mm, , frequency 4Hz 

2. If the vibrations above CaUse audible sounds, state how 1.1 
difTers from 1.2 when you listen to them. 

The answer in the teacher's memorandun was as follows: 

1.1 is higher in pitch 
1.2 is louder 

One candidate wrote as follows: 

1.1 is softer with a higher pitch 
1.2 is louder, but more peaC8Tul type of music 

It is clear that the idea of 'high pitch' is associated in the pupil's mind 

with something unpleasant to the ear, 'screechy', as in: 'I can't stand that 

woman's high-pitched voice'. Therefore, lower pitch is associated with quiet 

peaceful music. There were a number of other answers which suggested similar 
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connotations and therefore similar misunderstandings. 

3.2.2 SE/.V\NTIC FIELDS 

Technical vocabulary always refers to one particular area of experience, human 

activity, knowledge, etc - ie to one particular semantic nelda The term 

'semantic field' is used here to mean an area of experience, etc which is 

conceptualised through, and given expression in, language. Typical examples of 

semantic fields ther!; confront us in our everyday lives are: advartising, love, 

law, poetry, sport, Geography, Science, and so on . Each of these fields has its 

own typical type of language and language use; thus one speaks of 'the language 

of advertising', 'legal language', 'the language of Science', etc. 

There is a difference, however, between the 'semantic field' of an area of 

experience such as 'love' or 'advertising' on the one hand and Science and 

History on the other - a difference which results in the vocabulary items 

belonging to the semantic fields of the first two being 'general' and the 

vocabulary items belonging to the other two being 'technical'. The key point 

here is that the semantic field of a technical vocabulary must be one which has 

been systematised into what Flood (1957:6) calls 'specialised subject matter' or 

What Sager et al (1980:70) call 'a boundad subsystem of the knowledge structure'. 

These particular areas of knowledge are usually known as 'subjects' or 

'disciplines'. The Longmans dictionary of contemporary English (1978) defines 

the word 'technical' as used in the phrase 'technical vocabulary' as follows: 

of or related to a particular and especially practical or 
sclentific subject 

belonging to a particular art, science, profession, etc 

(pp 1138-9) 

The crux of the matter is the notion of specialised knowledge, whether it be of 

practicalities or abstract concepts. The 'terms' of a particular discipline 

or area of activity are, then, words or phrases regularly used to refer to 

aspects of or notions belonging to that discipline or area of activity. It is 

on these grounds, then, that one can· claim that the vocabulary of one semantic 

field is technical while that of another is general. 

The Longmans definition suggests that technical terms are more typical of 

scientific disciplines than of, say, the arts. The reason is that the sciences 
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have a more definite, consciously derived body of knowledge than does a 

subject like History. Nevertheless, there is a body of knowledge which has, 

almost by tradition, come to be accepted as 'historical knowledge'. The child 

has to learn to cope with the different degrees of clear definition regarding 

the notion of a 'body of knowledge'; it is also the f"act that History is less 

clear that causes some of the problems referred to later in this chapter. 

It should be noted in passing that it is not always possible to separate 

disciplines on the basis of their respective semantic fields. If one considers 

that the overall conceptual structure of knowledge is a continuum and that the 

demarcation of this conceptual structure into semantic f"ields is sometimes fairly 

arbitrary. one must expect to find an overlapping of semantic f"ields that can be 

illustrated diagrsmatically as follows: 

Thus one finds, for example. that there is considerable common ground between 

the concepts of Physics and Chemistry. 80th are, for eXEJ11ple, concerned with 

such concepts as 'heat' and 'electricity'. History also shares many common 

concepts with other disciplines such as Political Theory, Economics and Sociology. 

It also happens that, even where disciplines do not share concepts as such, they 

borrow concepts which are used in passing to expound their own concepts. Thus, 

for example, Physics refers to chemical compounds which · are relevant to the 

explanation of physical phenomena, eg carbon dioxide. in the account of the 

behaviour of sound. History uses concepts such as 'bankruptcy' in a similar 

way. 

It follows from this, too, that there is no total congruency between semantic 

fields and terminologies. Different semantic fields (and therefore different 

disciplines) will share terms either because of shared concepts or because of 

borrowed concepts. 
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The fact that semantic fields and terminolgies overlap does not, however, detract 

from the fact that ·cerminologies reflect semantic fields v~ich relate to specific 

disciplines. The basic distinction between the semantic fields of general 

vocabulary and of technical vocabulary remains relevant and viable. 

Concepts, then, do not exist as discrete, independent entities. On the contrary, 

they are closely inter-related. Another way of putting this point is to state 

thet terminologies typically constitute lexicel system§. ie sets of inter­

related units with corresponding inter-c.onnected concepts. Lyons (1968) makes 

the point that this is in fact typical of much of the vocabulary in general: 

••• we will simply assume that at least some vocabulary-items fall 
into lexical systems, and that the semant:l.c structure of these 
systems is to be described in terms of the semi- relations holding 
between the lexical items. 

(p 429) 

In a later pUblication (1977), Lyons, while rejecting the narrowness of the 

'field theory' Which, it its strongest form, regards all lexical items in a 

vocabulary as forming part of a closed, tightly-structured system, argues that 

it is nevertheless true to say that many of the 'lexemes' of a language era 

linked together by various types of sense relations. He also makes the point 

that this is more typical of technical vocabularies: 

••• the elaboration of many-numbered lexical sets (eg, the words 
deno·cing the elements in chemistry or the different species in 
botany) is more typical of specialized taxonomies than it is of 
language in general; and it is noteVJorthy thet specialized 
taxonomies, even when they make use of everyday words, will often 
tend to impose upon lexical sets :l.n the taxonomy a more rigid 
structure than is characteristic of the vocabulary of everyday 
usage. 

(p 288) 

A technical vocabulary, then, is a particular and more definite manifestation 

of a general linguistic phenomenon. We can say that a technical vocabulary 

consists of a lexical system which reflects the basic characteristic of a 

lexical system to a higher degree. It is probably also true to say that Science 

tenninology exhibits a tighter lexical system and comes closer to manifesting 

the characteristics of the stronger version of the field theory where ~ 

concepts are inter-related with one another than does History. The latter tends 

to operate more on the basis of smaller sub-sets of terms and concepts. 
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Johnson-laird end Wason (1977) sum up this question o·f inter'-relationships 

which can be discerned between terms by pointing out that these inter-ralationsh:t-ps 

are the result of the corresponding relationships that exist between the concepts 

to which the terms refer. They comment as follows: 

Concepts ere organised into semantic fields that have a conceptual 
core. A conceptual core is en abstract entity that ·in reflecting 
a deeper concetualisation of the word integrates the diffarent 
concepts withj.n the semantic fields. It underlies the parell10unt 
foct that concepts do not come in isolation but ere organised ill ;a 
taxonomy that enables entittes within a field to be correctly 
categol'ised. 

(p 183) 

It is to be expected that the lexical systems \\11ich reflect these semantic fields 

should also be integrated into organised structures. In "fact, it is probably 

true to say that these two aspects influence each other mutually: the fact that 

concepts are linked causes the lexical system to be structured; and the more 

the lexical system is structured, the cleerer become the links between the 

concepts that they reflect. 

3.3 LEXICAL RELATIOt\6 

It is necessary for the child to develop the necessary rules both for relating 

concepts to each other end for relating terms to each other; and it is also 

necessary for him to perceive the particular relatiol\Ships betvlBen concepts end 

between terms. These links have been described from two points of view -

from the conceptual point of view by psychologists and terminologists, and from 

the linguistic point of view by linguists. The account below is based on two 

main sources, viz Felber (1979a) of the Vienna School of Terminology, and Lyons 

(1977, 1981), a leading British semanticist. It is not proposed to handle 

all the details here, but merely to provide a description which can highlight 

the intricacies involved in the competence required to cope with this aspect of 

technical vocabulary and to provide a theoretical basis for a discussion of some 

of the errors of incompetence resulting from these complexities. 

For convenience, it can be argued that the semantic relations that hold between 

tenns can be divided into two main types - collocations and lexical sets. The 

two types overlap to some extent but can nevertheless be distinguished. 
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3.3.1 QgLLOCATIONS 

Hallidayet al (1974) define collocation as 'the tendency to co-occurence'. 

Brenford (1967) similarly refers to the collocation of a word as being ' its 

propensity for particular neighbours end environments'. One finds numerous 

examples of this in technical terminology. In Physics, for example, one expects 

to find the following terms in the s ame context: 

light - focus - lens - image - object 

Similarly, in History the following ara likely to co-occur: 

divine right - king - monarch - queen - reign - royal - palace - decree 

The child needs to acquire tIle competence to use these terms in their own 

writing end to interpret discourse in the light of their tendency to co-occur. 

3 . 3.2 LEXIC}lL SETS 

A 'lexical set' as used here is similar to a coll ocation in that it also involves 

a set of words which tend to co-occur. Branford (1967) explains the difference 

in that a lexical set is a group of 'mutually defining terms' . A collocation 

does not have this quality. Terms can therefore collocate even though they belong 

to different lexical sets (eg light [;. imag~ ; palace [;. monarch above); on the 

other hand, one would expect words of the same lexical set to collocate. 

If one examines the notion of 'lexical set' more closely, ona f'inds that there 

ars various types of semantic relations that pertain between the items in a 

lexical set. It cen be argued that the sense relations between tems end the 

semantic links between concepts can be categorised into two main types: 

- Relations based on contrast 

- Relations based on other criteria 

3.3.3 RELATIONS BASED ON IXlNTRAST 

Contrast is a relation based on what Lyons calls 'contrast in similarity'. He 

continues as follows: 'When we compara and contrast two objects with respect to 



42 

thai" possession or lack of one or more properties. V!8 do so generally on the 

basis of their similarity in other respects' (1977:286). Branford (1980) also 

makes the point that I before words can register as clear "opposites" they must 

have a good many features of meaning in common' (p 351). Falber (1979a) actually 

calls these relations 'logical relations', which he defines as 'relations of 

similarity' • 

Contrests cen be divided into two types - binarL and non-bir2!X._ We shall deal 

first with binary contrasts, which Lyons calls 'opposition' and tllen with non­

binary contrasts, which Lyons calls 'incompatibility'. 

Cal Opposition 

Lyons suggests a number of sUb-categories of relations bt~ed on opposition, three 

of which are relevant here: 

(i) Antonymy: Lyol'l5 reserves this term only for opposites v.I1ich are 'wadable', 

which involves degrees of comparison. Lyons (1977) sums up this concept as 

follows: 

Vlhen Vie compare two or more objects with respect to their possession 
of a certain property (this property being noted typically in English 
by an adjective), it is usually, though not always, eppropriete to 
enquire whether they have this property to the same degree or not. 

(p 271) 

The follmv1ng are a few examples of gradable pairs from the corpus of terms: 

PHYSICS 

diminished (image) 

rare (medil.UTl) 

a-lEMISTRY 

strong (aCid/base) 

soluble 

HISTORY 

moderate 

conservative 

enlarged .(image) 

dense (medium) 

weak (aCid/base) 

insoluble 

radical 

liberal 



(it) Complementarit1::: Lyons uses the tem 'complementarity' to describe 

opposites v.nich are ungradable, ie they form dichotomous 'either-or' pairs. Some 

examples from the corpus are as follows: 

PHYSICS 

real (image) 

primary (COlOUrs) 

D-lEMISTRY 
metal 

endo-l;hermic . 

HISTORY 
alienable 

monarchy 
-
-

virtual (image) 

secondary (COlOUrs) 

non-rnetal 

exothermic 

inalienable 

republic 

(iii) Conversenes.§.: While entonymy and complementarity deal with two related 

types of oppositeness, 'converseness' is concerned with oppositeness of a 

different type altogether, ie pairs of terms Y.t1ich are reciprocally related in 

sense. Some selected examples are as follows: 

PHYSICS 

image 

input (terminal) 

a-tEMISTRY 
anion 

anode 

HISTORY 
master 

monarch 

(b) In::ompatibility 

object 

output (terminal) 

cation 

cethode 

servent/slave 

subject 

Lyons (1977) defines incompatibility as 'a lexical relation which, like oppOSition, 

is based on contrast within similarity' (p 286). The main differences between 

the two concepts are as follows: 
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- Incompatibility does not necessarily involve oppositeness of 

sense, but may simply be based on the concept of mutual 

exclusiveness which results, like oppositeress, in contra­

dictoriness. 

- Incompatibility is a non-binary contrast, ie it involves more 

than two tenns. 

Lyons suggests tha-c there are two t ypes of incompatibility -'serially ordered' 

and 'cyclically ordered'. He distinguishes them as follows: 

In a serially ordered set there are two outennost members (if the 
set is detenninate). and all other lexemes in the set are ordered 
between the two ot hers; in a cyclically ordered set every lexeme 
is ordered between two others. 

(p 289) 

(i) Serially ordered sets: Here there are two types, ie • scales , , which 

involve gradable opposites (antonyms) and 'ranks', which involve ungradable 

opposites (ie complementaries I) • Exanples of scales are as follows: 

SCIENCE 

transparent - semi-trar~par8nt/transluc8nt - opaque 

absorption - selective absorption/transmission - transmission 

HISTORY 

left - centre - right 

ultra-liberal/radical - l~beral - moderate - conservative 

- ultra-conservative 

The following are some examples of • ranks' : 

SCIEf<CE . 

solid - liquid - gas 

HISTORY 

revolution - rebellion/revolt - uprieing 

(11) Cyclically ordered sets: The most obvious set here is from Physics. 1e 

the colour spectrum: 

violet - indigo - bluB - . green - yellow - orange - red 
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A further 8)(ample from Physics is the types of rays involved in the process of 

refraction: incident (the ray which strikes the refracting medium) refracted 

(the ray which has been deviated from its original path by the medium) 

emerGent (the ray which emerges from the madium after l'8fraction). 

In Chemistry, the names of chemical compounds which indicate the number of atoms 

present in a molecule are obvious examples: 

carbon mono;dde - carbon dioxide ••• 
monovalent - divalent ••• 

Less obvious are the names of elements which are. ordered according to atomic 

number or valency. 

In History, this type of ordering of non-binary contrasts is most evident in the 

names of events, people. etc numerically ordered. The kings of France are 

examples here: 

Louis XIV - Louis '!W - Louis XVI - (LoUis '!WIl) 

Louis '!WIlI 

In the following examples, there are only two members in each setj the nemes, 

however, allow for further additions: 

First Treaty of Paris - Second Treaty of Paris -

First British Occupation of the Cape - Second British Occupation -

(iii) No~rdered sets: One problem with Lyon's categories of non-binary 

contrasts is that he does not allow for mutually exclusive terms which are 

neither serially ordered nor cyclically ordered. It. is perhaps necessary to 

introduce a third cetegory here which might simply be labelled 'no~rdered'. An 

important and complex set of sense-relations involving incompatibility, for 

example, are those which exist between names of chemical compounds. The 

following terms illustrate these relationships: 

sodium chloride 

sodium sulphate 

sodium chloride 

calcium sulphate 

sodium chlorate 
calcium chlorate 
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Here the following sets of incompatibility, each of which has a different 

chemical basis, can be seen: 

chlorides vs sulphates (type_of acid involved) 

chlorides vs chlorates (presence of oxygen or not) 

calcium vs sodium compounds (metal involved) 

A further eXEfllple is the names of instI'l.-!ments in Physics. The relevant t erms here 

are as follows: 

telescope 

spectroscope 

.oscilloscope 

microscope 

Here the sets. of incompatibility result from the nature or purpose of the 

instrl.lment (to see (scope) or measure (meter) and from the contrast between the 

varlous things which are seen or measured (eg tempel"sture, spectrum) or the 

nature of the seeing (afar (tele) or enlarged (micro)). 

Certain terms are incompatible because of what Felber (19;19a) calls 'overlep' 

between the concepts. Two examples are as follows: 

1. The terms poli t~f soc-lal, economic in History. As will be 
shown later, these terms refer to certain aspects of society 
which, though different, nevertheless overlap to a considerable 
degree. 

2. The terms amplitude and fregpency in Physics: both refer to 
wave motions of sound, but one refers to the 'magnitude' of 
the waves and the other to the 'velOCity'. . 

3.3.4 RELATIOt\S f'I)T BASED ON CONTRAST 

(a) part-whole relations 

Felber (1979a) refers to these relations as 'partitive relations, ie relations 

between the whole and its parts as well as between the parts themselves'. He 

sees these as one of the types of 'ontological relations', which he defines as 

'relations of contigUity'. Two simple examples, one from Physics (borrowed 

from Anatomy) and the other from History (French Revolution) are as follows: 
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EYE 

l'8tina iris pupil ••• 

STATES GENERAL 

Firot Estate Second Estate Third Estate 

(b) Hyponymx 

This is a relationship which cuts across most of the others. The relations 

mentioned above have all been along a horizontal plene. Hypanymy, by . 

contrast. consists of ""rti cal relations ~ 

Lyons (1968) defines this type of sense relationship as'tha "inclusion" of a 

more specific term in a more general term ' (p 453). In his later publication, 

(1 977), he refers to it as 'the relahon which holds between a more specific, 

or subordinate lexeme and a more general, or superordinate, l exeme' (p 291). 

Hyponymy, then, involves terms which are arranged hierarchically in a taxonomy 

of classes. Dillon (1977) points out that a hierarchical ordering of vocabulary 

items is typical of language in general: 

There seems to be a human ability and tendency to arrange things 
into genera-an~pecies groupings, usually called taxonomic 
~rarchies ••• 

(p 14) 

Technical vocabularies exhibit the same tendency, but to a greater and more 

self-conscious degree. These taxonomies can be fairly complicated at times, 

thus making extreme demands upon the child's conceptual competence. The 

following eX8JllfJle from French Revolution history illustrates this fact: 

STATES GENERAL 

FIRST ESTATE SECOND ESTATE 

I 
Clergy Nobility 

Upper llergy Lan~rt . 
Aristocracy Aristocpaoy 

1HIRD EST ATE 

~ 
Middle Class Lower Classes 

BOu~oisie vass~ers 
Serfs 

_. __ .-._--
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Any child who fails to grasp this social hierarchy which existed in pre­

Revolution Frence will fail to gresp the causes and results of the French 

Revolution. 

3 . 4 PROBLEM') WITH LEXICAL RELATIOI\B 

In order for a child to acquire a n8\'l concept fully, it is necessary that the 

new concept be assimilated - and assimilated correctly - into the system of 

concepts that form the body of knowledge of the diSCipline concerned. This 

inter-connectedness is particularly crucial in complex concepts such as ~ 

in Physics. Bolton (1972) refers to Gagne as saying that certain concepts are 

so integrated that they form what are really composite concepts or 'principles'. 

Bolton continues as follows: 

With the principle of work, for instance, a subject must learn that 

work .: force x distance. 

The subject who is to understand this principle must identify 
several concepts and their proper sequence. He must identify 
a member of the class 'force' (a concept) , a member of the class 
'distance' (another concept) and an instance of the class ' product' 
or 'multiply' (a third concept). Their sequence must also be 
identified in order to obtain the product. 

(p 106) 

The complexities of the relationships between concepts, between terms and 

betlyeen concepts and their terms within these relationships make considerable 

demands upon the child, both from the point of view of understanding the 

conceptual inter-relations and of establishing correct term-concept links within 

sets of inter-related terms. What follows is a selected list of some of the 

types of problems which occur in pupils' use and understanding of tems as a 

result of incompetence regarding inter-relations between terms. 

3.4.1 KNOWlr-.G THE RANGE 

At the simplest level, problems can arise if the child does not know the range of 

tems in a collocation or lexical set. For example, in expressing thoughts 

about constitutions in History, he needs the following sets of collocative terms 

at his disposal: 
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draft ratify - annul/abolish' 010.u58/ provision 

When dealing with orgenisations that meet, he needs such terr~5 85 tho following: 

s~amon - convsne - essBmble adjourn dissolve 

It cannot be assumed by teachers that pupils will always have the collocative 

sets at their f'ingertips. For eXE..'T1ple. in a questionnaire 'co 28 standard eight 

History pupils (Addendum G), the f'ollowing question was set: 

Fill in the missing word in the following: 

Just before the Revolution of 1789 France stHl was, as in 
the time of LOLlis XJ)J i an ill e o . eo •• ,." e I) 0 monarchy $ 

The "nswsr sought here was the terril absolut"!,o This is probably one of the mast 

established sets of collocations in French Revolution history; and, furthermore, 

the fact that the &-I;1c18 'an' was included in the sentence also made recall 

easier. Yet, despite this, 14,310 of the respondents were either unable to supply 

an answer or supplied the wrong answer. A sizeable number of' the candidates, 

therefore, had not established the collocation clearly enough in their minds to 

be able to respond epprapriately. 

As regards ~~~~. it is also clear that pupils often lack the necessary 

terms to form sets. In the seme History Questionneire, the following questions 

were set, each of which revealed lack of' kn~#ledge of lexical sets on the part 

of a number of pupils: 

1. Give an antonym (word of opposite meaning) for the word liberal. 

2. The king had all the ••• ••••• ••• , executive and jUdicial p~ver. 

The answer which was sought for (1) was conservative; however, the term· 

reactionary was suggested by three respondents and was also accepted. Of the 28 

respondents, 14 (soia) supplied an acceptable answer. Of the remaining 14, 4 

(14,3ia) produced no response while the other 10 supplied answers of a wide variety 

(social; socialist; communism; national; fas9ist; prisoner). Question (2) 

was looking for the tenn l egisletive (which can also be regarded as a colloca­

tive of the other two terms in the set). 17 pupils (60,?O~) supplied the 

correct response, while the remaining 39,3~ of the respondents either provided 

the wrong answer or no response. 

That pupils are expected to know the verious terms in sets such as these can be 
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seen by looking at some of the eX6l11ination questions which will be discussed 

later in this chapter. It is also illustrated by the responses of History 

teachers to a question in the History Questionnaire to teachers (Appe ndix E). 

The following was t he question and the firs t part of the passage to which the 

question refers: 

You are asked to imagine that the following passage is an answer 
written by a Standar.d 8 HG pupil in a His tory exemination. Please 
indicate what (if eny) features of language you would criticise, i.e. 
what you would underline and possibly discuss with the pupil . Please 
emend 2!'k thoss items that you would nornlolly cbject to. I ndicate 
any criticism you may have by under.lining the relevant word(s ) and 
placing your preferred version ebove the l'Jord(s), or filling in 
anything which you feel is missing. If you wish to comment on ~!bx. 
you object, please place a number next to the alteration and then 
write this number and your cOJ11lnsnt on· the page opposite. 

Question: Comment briefly on the political causes of the French 
Revolution. 

Answer : I think one of the principle causes were the ineff1.cient -- type of government. Just befo2~ the Revolution France was 
still an absolute monarch, that means that the king had 
ell the different sorts of power. 

Altogether 10 of the 56 respondents objected to the phrase 'ell sorts of power' 

in line 4. Of these, 9 objected on the grounds of register. The remaining 11 

objected on the grounds that the pupil should have stated the three types of 

power involved, viz legislative, executive and judiciary. 

It is clear,then, that there are numbers of pupils who do not know the various 

collocative and lexical sets that form part of the tern1inologies with which they 

have to work in school. This type of incompetence can handicap the child's 

understanding (to understand the issues involved (eg when reading a text) it 

obviously helps to know the related terms) and his use of terms (to express 

ideas in these areas it would become tedious and result in vagueness if the 

related terms were not available to the child). 



3.4.2 M.ISMATO-iEO SETS 

It is not, however, enough merely to know the renge of terms applicable to an 

issue of the basis of e:!:l;her collocation or lexical sets; it is also necessary 

to know the correct term for each concept: in a set. It is clear from €I number of 

children's answers to examination questions end questionnaires that they often 

know certain concepts and the relations between these concepts and they knoVi that 

a certain set of terns relates to these concepts, but a mismatch has occurred in 

their minds or they simply cannot recall the correct mutchings. Sometimes the 

problem is compounded by a confusion of the concepts or the relations betwsen 

concepts in the sets as well. This leeds to miaintsy-pretation on the part of the 

child when reading textbooks at' examination questiol'1S or to incorrect expression 

in response to examination questions. 

The following are e few exaillples of this type of error: 

(a) Pupils were asked the following question in a Science exemination paper: 

Q 81 Nams the term given to a reaction where energy is t61<en up. 

In response to this, 42 of the 57 candidates supplied the ~~rrect answer (ie 

~n?othel"'mic) j 5 supplied the complementary tern ~x.athernlic; while 10 left the 

question blank. This means that 3010 of the candidates either knew neither of the 

terms in the set or knew them but had them confused. It can be deduced from this 

that if these candidates were faced with a question which required knowing the 

tems end kncwing which Vias which in order to answer t he question, they would 

have supplied confused answers. 

(b) In History, the problem often occurs that pupils confuse names of peopla, 

places, etc. For example, in ona History examination the following three 

questions were put: 

Q H1 (1) The Batavians took over the Cape after the signing of the . ••• 

~
a~ Treaty of Papendorp 
b Treaty of Amiens 
c Treaty of Woodstock 

(2) The 'f'ass LaN of 1809 was introduced by ••• 

~
a~ 'Caledon 
b 'Somerset 
c Cradock 



(3) The leader of the Zulu forces at the 8l~ttle of Blood 
River Wes 0 • • 

' a) DE11lbuza 
~b) Dingana 
l C) Ndlala 

In order to sngwer these Q'..Iestions. pupils had to sort out which, from a number 

of incompatible nemes, Vias correct. The :results were as "follows: 

Correct (r.f I ncorrect (%) 
-

(1) 66,7 33.3 

(2) 14,3 85,7 

(3) 4 , 8 95,2 -

T"ese results indicate that there Vlere many pupils who simply could not identify 

the COl"i"ect names in the sets. This could lead to further probl ems since :tlIlyone . 

for in~tance. who assumed that Somerset (rether than Caledon) had introduced the 

Pass Ls# could be misled in dealing with other /l.Spects of either of these men's 

policies or of the timings of their governor ships at the Cape . 

(c) )118 following was a question set in a Sa:iance paper 

Q 82 A diverging ( concave) "l ens forms en image of 30mm f rom the 
lens. The size of t he image ia 2~n and f - 5Omm. 

Construct a ray diagram to s hO'il how an image of the object 
is formed. 

~8asurs ( ba) the sizB of the image 
( ) the distanca of the object 

What is the nature of the image 7 

One of the prime requirements in answering this question was knowi"ng the set 

~2~ - con~ (or diver,ging -" converging) and to have the correct links 

between concepts and verbal labels. It was claar that, in a number of cases, 

candj dates understood the concepts (ie they knew the two shapes of the l enses) but 

had confused the terms. This meant that they drew a diagram for a convex lens; 

end this resulted in their supplying the wrong 8I1Swers for the rest of the questions. 

(d) In a Science examination, the following question was put to the candidates: 
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Q 63 When molten leed bromide is electmlysed bet-ween ca~bon 
electrodes. the followi ng products will result: 

~:
allead at the anode and bromine at the catloode · 

lead at the cathode and bromine at the anode 
leed at the cathode and oxygen at the anode 
hydrogen at the cathode and bromine at the anode 
no products as electrolysis does not t~<e .place 

In order to answer this question, the pupil needs two sets of scientific 

infonTIetion: 

(1) The details of the reaction involved, i8 the fact that 
electrolysis does in feet cccur (which eliminates (e)) and 
that in the process lead bromide is disassocidted into lead 
and bromine (whi ch eliminates (c) and (d)). 

(2) The fact that the l ead ion is a positively charged ion (ie an 
rion) and that the bromine i on is a negatively charged ion 
ie a cation). Also thet positi vely charged ions are attracted 

to the negatively charged electrode and, conversel y. that 
negatively charged ions are attracted to the negatively 
charged electrode. 

One fl.lrlher piece of information wes, however, needed in order to decide 

betwenn (a) and (b), the remaining options , viz the fact the negative electrode 

is called the ~~ and the positive ana t he i';.~. Some of the many cadidates 

who chose the wrong answer CQuli;! have done so on the basis of ignorance of 

either or both of the above sets of scientific knowledge. However, it can be 

assumed that, aven if they hed been clear regarding this knowledge, there would 

be some who chose the wrong answer because they had confused the 'converse' set of 

terms,. al'1l:ld~ "md £athodeo To sort out what was t he actual cause of a wrong 

answer would require interviews with the candidate or requiring them to give a 

reason for their answers. It can be t eken for granted, however, that there were 

at least some who understood the concepts involved and the inter-relations 

between them but did not know the correct labels. Dna of the reasons for the 

confusion is that t he pupils sometimes tend to think that an:i.ons are attracted 

to the anode because of the similarity in neme, whereas in f act the similarity 

in nerne is meant to suggest parallel polerity and the position is therefore 

as follows: 

m:JDE (+) CATHODE (-) 

anion (~ ) cation (- ) 
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(e) The previous exmnple shows how confusion of terms in sets sometimes results 

from the nature of the terms themsel \leS. furthel' case in point here is the set 

of terms concerning ;imagel!. in Physics. The following are the terms used in 

comection with the description of images& 

,..----_. __ ._------_._------_. 
1. Basic distinction IMAGE vs OBJECT 

The main points of difference are as follows: 

(a) Real im~: Formed at a point t hrough Which the rays 
of light entering the observer's eye pctlJal~ passes . 
whiCh means that the image is actLlally at t he point 
where it is ssen. 

(b) 

Virtual im~: Sesn at a point f rom which the rays o-f 
light €"Pflem;: to comB to the observer but do roOt achlolly 
do so , which also means that the image is not actually 
to be found at that point. 

Real images can be cast onto a screen. whereas ~ 
iiM'ges cannot. 

2 • ~r8 of irna£e~ 

(a) erect vs inverted 

(b) enlarq.!2 vs slimini!0~"!! 

(c) laterall:L inverted 

A considerable number of the pupils have problems regarding the USe end under­

standing of these sets of' terms. The following four questions are tal<en from 

two dif'ferent examination papers and are typical of the type of ~uestions 

normally asked in comection with images : 

Q 64 (1 ) 6ee 

(2) (e) 

(b) 

question abovo l!ndar (e). 

\ A • $ 
COIlIj)lete the ray diagram of the sketch above to show 
where and how the imaga _is produced. Only two rays 
are necessary. Labsl your sketch , -especially 1F end 
2F points. 

fll6ntion three facts in connection with the image 
produced in 2 (b). 

(3) Compere real and virtual images by mentioning et least 
two points of difference. 
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You stand in ~rQnt of a mirror and 1i~t your l eft hand. 
Your image lifts its left hand. 
We say the image is 

vsrtics1ly inverted 
laters1ly i nverted 
diagonally displaced 
right hended 

Some of the problems which were revae~ed in the answel"'S to these questions Viera 

as ~ollows: 

(i) ConfusiQ!l of the term REAL al"'::='_ VIRWAL : The answer to question (1) (a) was 

as follows: 

virtual; e<'ect; dimi.nished 

A number of t he candidates were able to draw the diagram correctly and do the 

calculations but labelled the imaga a ~ image. It would seem from these and 

other answers 1n the:l.r scripts that they undeA"Stood the concepts o~ the t wo types 

of i.mages but were confused regardi.ng the nanes. This is hardly surprising. In 

the first place, the term ~ as epplied to an image i.s almost a contradiction 

in tenos. The noun 'image' is related to the verb 'imagine', which means 'to 

~orm a mental picture o~'. The word is used in a variety o~ ways in general 

vocabulary: 

The image of his mother came to mind. 

He is ths imag,:! of his father. 

An image of the Virgin Mary was broken. 

He has a nagative self-image. 

In each case, the word is used to mean something which is not real (vmich can be 

def"ined as 'actually existing as a thing' - Longmens Contemporary), ie it is a 

mental picture, a copy o~ something, something which represents the real thing. 

In Physics, this is the same - the image represents tho 9bject. On these 

grounds, then, to call an image a ~ image must seem strange to the child. 

It is only 'real' in the following senses: 

It can ba cast onto a screen, and thus appears to be 'really' 

there. 

It is 'really' where it is seen, ie it occurs at the point where 

one can see it. 

The image occurs at a point through which the rays of light 

entering the observer's eye actually passes. 
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I f the tem is seen in this light, thEm it rnsl<ss sense. However, this is 

obviously not how these candidates have thought about the term, which means 

that thoy do not eesily remember which type of image CQ1l be calle d ~ and 

which v:i.rtual. This l a:t:tel' term also does not make matters easier, since it is 

not a word used very commonly by school pupils and, once again, it is a str ange 

fiord here in that the term virtual image seems tautologous. When it is reasoned 

. out in t erms of the opposite to all the qualities listed above in connection 

with !:'!!.!ll, i!!!§-~o then it is not so difficult to grasp and remember. I n both 

cases, then, the tenths are strange i n theil' use yet logical - if tho logic is 

explored ; and the pupil's answers to questions suggest that it is not. 

A numbar of problems arose here. In some Cases it Was simply a matter of not 

knowi ng What the terms lat8rall~ and vertically meant. They t l1US chose at 

random between 4 ( a) and (b). However, when one compared their answers here to 

their answers to other quest:!.ons ona could discern a pattern of misunderstanding 

regarding the mismatc!1 of terms within this set . Certain aspects of the terms 

themselves help to explain these problems: 

The ter:lI inverted on its own means • vertically inverted' in school 

Science textbooks. In fact, the terrn vertically inY!3rted is 

practically l1ever used. Since the term erect is used as en 

antonym for (vertically) ~.:::J;£! , an'image cannot be both 

?-.nvel'ted and erec;t. A number of candidates who showed images 

which Vlere 1:,srceral1y, inverted in their diagrems, however, used the 

tem inverted to mean right-left inversion and theref ore did not 

see the contradiction be~veen calling an image both erect and 

inverted, since these are not antonyms if inverted is meant to be 

(laterall y) inv~rted in this context. The inconsistency of the 

terms inverted liS l aterally inverted, therefore seems to creata 

problems. 

The t erm j.nverted (ie vertically inverted) has an antonym, ie 

erect; however, the term laterally inverted does not have an 

antonym which means 'the right way round laterally'. This is a 

'lexical gap', as Lyons calls it, and adds to the confusion. If 

it is seen as an antonym for vertically inverted, this could be 

misleading, since the contrasting words then occur in complicated 
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eec 6k' .'follows: 

ERECT vs VERTICALLY INVERTED 

vs 

LATER I'LL Y INVERTED 

Furthermore, since there is no am:cll'1ym for l~t:2r..f!Jl:t. t!lvsr-ted 

Tram the point of view of whether the image is inverted or not , 

this quality of the i mage (ie lateral inversion) is only mentioned 

when an image ~ laterally inverted; when it is not, then the issue 

is not mentioned. The question of vertical in':f.~.l!2!2 vs l ateral 

!nversion is not regarded as en issue : an image is described as 

either ~~ or erect, and if l.aterally inve~. then a comment 

to that eTTect will be made. 

- The term ~!2£!:. as used here 

answer to question 2(b) Was 

also seemed to lead ta confusion. The 

that the image woo 

and enlarged. A numbar 01' candidates who drew 

~, 

their 

i nverted 

diagrams in 

such a way 00 to show the image as vertically inverted stated that 

tho image woo inverted (ie vertically inverted) and eract. These 

candidates had not, in other words, seen these two as , BTl antonymous 

pair. One of the reasons Tor this is probably the fact that they are 

not obvious antonyms. The term erect as used here has one component 

01' meaning in common with the general use of the word - in both cases, 

it refers to something which is upright, vertical. HO'Hsver, in light 

tenninology, there is a further component of meaning which does not 

Torm part 01' the meaning 01' the word in general vocabulary - here it 

also has the component • the right way up' • ie the same way round as 

the object in terms 01' top and bottom. Hence the Tact that these 

candidates had not aeen the contradiction of labelling an image both 

erect and inverted in a diagram showed that they did not understand 

the concepts involved. 

(f) Problems with sets of terms can also arise where the terms belong to more 

than one set, since pupils can confuse the two sets as a result of the overlap. 

An example in point here is the complementary set pos itive and negative in Science. 

These are used in collocation with certain other terms, viz electrodes, poles and 
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electronsLerotons. The 1:em, pole, is elso used in collocation with smther set 

of complementary teZlns, viz D!2..~ and south. The picture is thus as follows: 

_----- electrodes 
1. positive vs negative..."..;;.;;:;::--__ _ 

poles 

electrons/protons 

<
north 

2. poles 

south 

The problems which can result from this can be seen by eXDJ!1ining the answers to 

the fallowing question from an examination poper: 

Q S 5 Describe how conduction of electricity occurs in metals. 

The following \'IElS the afl.5wer provided in the teache:r's memorandum: 

Current consists of 'free' electr-ans which drift to positive end when 
a potentiel is placed across conductor. Free electrons move from 
atom to atom. A cell provides the'.p.d. 

Th1!'l\)G of the answers which ell reveal the sarna confusion- resulting· from the f ac"!: 

that the terms posi~ end negativ~ apply to both Eoles and electrodes: 

The electrons are all in random order. 
they ell line up. When electricity is 
electrons move through thHt metel from 
negative pole. 

When a current is added 
added to a metel the 
the positive pole to the 

(2) The EU.ectrons in metals are randomly exposed, but vihen a current 
flows through the conductor it causes them to co-inoide and 
flow · from the l'lOr'ch pole to the south pole. The north pole gives 
off -electrons and the south pole gives off +electrons. 

(3) Metals consist of a number of small particles called atoms which 
consist of a number of parts including electrons. Electrons are 
able to move freely between atoms and thus when a oell is 
connected a magnetic fie ld is created ~ld the cells are aligned 
in one direction (usuelly north) and the electrons move from 
north to south and therefore another has to move to its place 
and so on. 

Some of thesa ansvters al.oo euggest that th[!J confuslon.'of eets result fr.on (or 1n) a 

confusion of concepts concerning magnetic fields and electric currents. 
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other answers revealed confusion resulting from the fact thet the pair positive 

and negjltive can be used both with nlectrod~ and with Rrotons/~~ctroQS. The 

facts are as follOi"s: In an e l ectric circuit, one electrode wil l be positively 

charged and the othe r negatively charged. At t he same time, there will be atoms 

in the conducting wire which have protons (which are positively charged) and 

electrons (which ere negatively charged). A principle involved here is the fact 

that negative charges are attracted tower-ds the positivo electrode. Whe n the 

current flaws , the ' free ' electrons move (from one atom to the next) towards the 

positive eloctrode. The confusion which can result f rom the 'double' set of 

charges involved here c an be seen in the following answer to the same question 

quoted above: 

Electricity is conduded in metals by the electrons which move or 
at least vibrate and therefore pass electricity into the next molecule 
which again does the s ame. 

Metals all have pos i tive and negative charges which attract each 
other (pos-neg) and r epel each other (neg--neg). This causes movement 
within the metal which causes the flow of the current in it. 

This pupil sees the flow of a current as a n interaction bet'ween the charges of 

_\"~ (or , in fact, as she wrongly puts it, the molecules) in the conductor 

rathGr th an as a res ult of the potential difference in charge between thG two 

~ectrode~ at either end of the conductor. 

(g) It was mentioned at the beginning of this section that mismatches can also 

involve confusion regarding the relations between terms in sets. It is not always 

easy to distinguish between cases which involve this and cases of straight mis­

matchings. However, the following are clear examples of cases where confusion of 

r elations is also involved: (Some are based on an examination of pupils' writings 

while others are hypothetical.) 

(i) A set of terms which occurs i n the discussion of certain aspects of the 

behaviour of sound in. Physics is the following: 

amplitude frequency pitCh loudness 

In order to understand the relationsh~ps between these terms it is necessary first 

of all to see the first two as a pair of terns which deal with different aspects 

of the Wave motions set up by vibratior5. Amplitude r efers to the degree of 

displacement of a particle from its rest position (ie the 'size' of the wave) 
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and freguency to the time intervals between the compressions of waves (ie the 

'velocity' of the Wave motions). The cause-and-effect relationships that exist 

between ompli tude and lc~<:E2. and between frequency and pitch also have to be 

seen: As the £!21pli:!i~ increases, so does the loudness; as the frequency 

increases, so the pitch rises. The confusions that can arise in connection with 

thase terms can be seen by examining the responses of pupils to the following 

quastion in an excmination : 

Q 56 1 . Draw two separate graphs to show the difference in wave 
form of the fo1101'l1ng vibrations. Draw the graphs to 
cover a tlme incerval of 1 second and label your axes. 

empli tude 16mm; 
empli tude 25mrrr. 

frequency EHz 
frequency 4Hz 

2. If the vibrations above cause audible scunds, state how 
( a ) differs from (b) when you listen to them. 

A considerable number of the candidates cculd not draw the graphs because they 

hed conTused the tenos amplitudE. and freque!!£l:.' ~.lany could also not answer (2) 

correctly, as they had not understood the connections between amplitude and 

loudness on the one hand and between frequency and l2itch on the other: they 

either had the terms wrongly linked or they had misunderstood how the ceuse-and­

effect relationships operated. 

(ii) Another cause of confusion is the fact that terms Can be arranged differently 

in different sets. The reason for these differing classifications i s the fact 

that. as Cohen (1977) puts it, 'we select the defining features most appropriate 

to the conte,<t in which the classification takes place', and this will vary from 

context to context. Two exemples from History are as follows: 

1 • ~~onarchs can be clessi fied in a number of ways: 

~iachronically (cyclical ordering): Eg Louis XIV, Louis XV, 

Louis XVI. 

- Synchronically (non-ordered incompatibility): Eg Louis XIV, 

J emes II. 

- According to~ (antonymy): Eg absolute (eg Louis XIV) 

vs limited (eg Elizabth I). 
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2. Certain f acts about society can be classified as either social 

or political or economic since these terms oV8rlep to a large 

extent in their meanings. The fact. for example. that the lower 

classes had to pay certai n taxes from vlhich tho nobill ty were 

exempt in France before the Revolution can be seen os either 

ecol1Omic, social or ,B9litical. Examples of confusion regarding 

these terms will be given in a later sedion. 

(iii) Relating to the pre vious point but different in certain respects is the 

fact that the time dimension involved in History can result in terms belonging 

to a set being arranged diffm'8ntly within the sEll; in different contexts.. For 

example, any student of History needs to know that, at the time of Louis XIV, 

'Nhen all monarchs were absolute rulers, the following would represent en 

adequate description of Louis XIV: 

absolute ruler 

I 
monarch 

I 
King of France 

I 
Louis XIV 

Three centuries la:ter, however, once the concept of a ;\::i.mited monarch had taken 

root in Europe, a different type of classification would be needed: 

monarch 

absolute limited 

I I 
Emperor of Austria 

I 
Franz Joseph 

Queen of England 

I 
Victoria 

All sorts of permutations can· be drawn up surrounding these and other related 

terms. A pupil who cannot establish these varying sets Clearly will have problems 

in understanding the issues involvad in a particular period or the development 

of ideas and concepts over the ages, 
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History. A lack of understanding of the contaxt-based relationships on the part 

of the pupil can lead to and indicate a confusion regarding his understanding of 

the people, events and issues ha is dealing with. In dealing with the events in 

Europe in the 1790' S, for example, it is essential for tha pupil to grasp the 

fact that tha term liberal was closely associated with the term rep':!blican, since 

'the menarchs of Europe were sean 85 the upholders of the Old Ordar with its lack 

of fraedom and rights; this therefore meant that tha terms liberal and royalist 

ware regarded almost as antonyms. A further example th{;r~ Can be cited hare is 

the fact that the term nationalis!, someti.mes refers to an inward-looking approach 

to the nation and forms a set with the term unity ie the key point involved in 

nationalistic movements is tha desire for the uni.ty of like peoples; on other 

oocasions the term refers to an outward-looking approach and is more akin to 

?ine.erialism, ie the desire of a united group to acquire, administer and deV8lop 

less materially advanced territories. A lack of awareness of the differences 

affected pl!pils' answers to tha folloViing qlJestions in a History examination: 

Q H2 1 . Discuss the part played by Cavour in the unificationof Italy. 

2. Discuss the political CaUses of the 'Scramble for Africa'. 

Soma answers, for example) showed a lack of awareness of the fact that, whila 

Cavour was involved in a struggle to bring together fragments of a potentially 

unifiable set of states, the imperialist powers in Africa were reaching out 

beyond their boundaries to bring areas outside their national boundaries under 

their control without an sense of wishing to ma'<e these an integral part of their 

national states. In many cases pupils' essays lacked coherence Hnd the sense of 

an underlying theme, and one of the reasons seemed to be the fact that they were 

unaware of the different aspects of the term national~!:! and theJ.r relationship 

to other terms such as imperialism. 

(v) In a Questionnaire to 166 Physical Science pupils from two schools, the 

following question Was put: 
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Q S7 By inserting A,B,C,D or E in the blocks, indicate which of the 
diagrams below show: 

a vortical l ine meeting an oblique line 

a vercical line meeting a horizontal line b) 

c) a perpendicul ar line meeting an oblique line 

Ao 

8. =======--
C. -L 
D. 

E. 

The responses were as follows ( the correct ansvler is ringed): 

(a) Correct 114 (66 ,7"/0) A 24 

IncorTect 46 (27 , ?"/n) B 8 

No r'9sponse 6 ( 3,6'/0) © 114 

TOTI'L 166 (1 00,0')~) D 13 

E 1 

I\R 6 

(b) Correct 159 (95 ,870) A .4 

Incorrect 7 ( 4,270) B 0 

No response 0 ( 0,0'/0) C 3 

TOTAL 166 (100,0'/0) © 159 

I\R 0 

(c) Correct 110 ( 66,3'/0) CE) 110 

Incorrect 54 (32 ,5')1,) 8 9 

No response 2 ( 1 ,2'/0) C 29 

TOTAL 166 (100,0'/0) D 10 

E 6 

I\R 2 

,. 
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The figures reveal the following: 

1 • The majority of tho candidates seem to understand one or the 

terns in the set, vlz horizontal, since 95,870 of them chose E, 

the only diagrem containing a horizontal line, as th., enswer to 

(b) • 

2. A s izeable number, howeller, did not knolV the meanings of tWo 

other tems in the set, viz vertical and per,:m!:1.Et~lar. This can 

be seen by exemining the responses to (a) and (c). Since both 

of these involved the use of the term obli~~ end since all 

diE'.g-.cems except E inoludsd an oblique line 1 t:'h3 only i ssue at 

stal<e in (a) and (c) WaS the question of whether they understand 

the terms Y£!:l:~ and ~endicular.. Of these candidates, a 

considerable number showed through their responses 'chat they 

simply had little idea as to the meanings of these tennso The large 

number who suggested A for (a) and C for (c) suggests, however, 

that there were a considerable number who had confused the terms 

pex'p'endj.cular and vertical. The fact that so many did so could be 

the cause of grave misunderstandings in discussions of the 

behaviour of the reflection of light in Physics> 

(h) The confusion can also be oompounded where pupils do not merely confuse the 

concepts involved in a lexical set - as in the above examples - but where they 

also misunderstand the nature or basis of the relations between the concepts in 

the set. A simple example here is the type of 'contrast' relacion Which might 

exist between terms, eg whether they are gradable or ungradable. It is necessary, 

for example)for a pupil to realise that terms such as positive and negative in 

Science are ungradable '{unlike the use of these words in certain contexts in 

general vocabulary). This is so despite the fact that a term ~utral is used to 

indicate neither positive nor negative. /\ number of answers to questions on 

conduction of electric currents suggested that pupils sometimes thought of a 

conductor as varying from 'very negative' at one end to 'very positive' at the 

other. They thus described the negatively charged 'free' electrons as moving 

along the increasingly positive conductor to the positive electrode. This shows; 

amongst other things, a lack 'of understanding of such concepts as 'potential 

difference'. 
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It is, by contrast, essential for pupils to realise that the following sdentific 

terms arB gradablo binary contrasts: 

1. alkaline 

2. dense 

3. reactive 

4. soluble 

acidic 

rare 

non-reactive 

insoluble 

The child who dDes not understand that the first pair is grad able does not 

understand the whole system of pH measurement: 

pH 7 c neutral 

pH '> 7 c alkaline (Higher the number, greacer the degree of 
alkalinity) 

pH <: 7 '" acidic (Lower the number, greater the degree of 
acidity) 

In order to answe::- the folloViing question, a pupil needs, inter alia, to under­

stand the nature of the relationship between the terms ,?lk81ine and s92£: 

Q Sa The pH values of a number of solutions have been determined 
with indicator PElPer and are as follows: 

Solution ABC 

3 4 9 

D 

6 

E 

8 

F 

5 

G 

7 

1 • Which is the strongest alkaline solution ? 
2. \'1hich is the strongest acidic solution ? 

A pupil in History who does not perceive that the terms .:liberal and E£nservative 

are gradable cou1.t:'. f"ail to undsrstElnd the ~ie:des of difference bS'tween the 

'liberal' 

Jacobins, 

groups 

etc) • 

that operated in France in the 179D's (Girondins, Fusillants, 

The fact that these terms are often used in everyday life as 

abGolutes to express people's prejudice makes matters worse for the child. 

A further aspect of the nature of the reletions is the asymmetry which can exist 

between apparently para.llel pairs of terms. The list of wadable contrasts can 

be used to illustrate this point. Numbers 1 and 2 are pairs of terms Vlhose 

concepts are both gradable and can be seen as med terms in a larger set as 

follows: 
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very acidic 
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fairly alkaline neutral fairly acidic 

2, velY dense - fairly dense fairly r are ":"",_',very_ rare 

However, in the case of the following two, as the prefixes SUggBst, one of the 

terms is gradable and the other not: 

3. non-reactive - fairly reactive VB1Y :reacti ve 

4. insoluble - fairly soluble very soluble 

.-
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CHAPTER 4 

~ NAnJRE OF TEalt IICAL. REFERENCE 

So far we have looked at certain differences between the semantic · aspect of 

. general. vocabulElr'/ end technical vocebLllary - ie the fact that technical 

vocabulary refers to a semantic field which constitutes a body of knowledge 

which is cognitilJEl (rather t hen affective) in nature end in which the various 

concepts end tenoe are more tightly bound into inter-releted systems then is 

the case with general vocablJlary. Vie have als o eXE'Jllined the nature of the 

conceptual competence which is necessary to cape with the demends made by 

these aspects of technical vocabulary as well as some of the problems which 

cen arise as a result of inccxnpetence in these areas. 

We tum now to further aspects of the concaptual cc.mpetence required to cope 

with a further difference between general end technical vocabulary, viz the 

nature of the reference involved. Sogar et al (1980) make the following point 

in this regards: 

The question arises whether we are dealing with a different kind 
of reference, and whether the semantic difference between general 
and special reference is not only quantitative but also 
qualitative. 

The authors answer their question later on in the affi:nnatiw as follows : 

Sepcial subjecte are therefore differentiated fran general 
knowledge firstly by the nature of the reference and only secondly 
by the fact that they contain edditional concepts not needed in 
general knowledge. 

lp 74) 

There are twa aspects of the nature of the reference that need to be examined: 

The degree of precision of the delineation of the concepts. 

The degree of multiplicity of reference. 

We shall deal with the first of these aspects in this chapter, and the ather 

in Chapter 5. 
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4.1 ~Et:-REE OF PRECISION UNOLVED 

4.1.1 FRECISION ~D. EXPLICITNESS 

As regerds the precision involved. SElgar at a1 (1980) meJ<e the following pointl 

There is thus a di fferunce in degree between the structure of the 
concepts in tho bounded subspace of a disci pline end t ho less Viall 
defined, less • disciplinod' structure of ganeroal kncmletlue . VIe de 
net maintain that general l<noV/ledge cannot contain well-clnfined 
'facts' but claim tha I; within a special s ubject there are more 
r igorous constraints on the everall delineat:i.on of items of 
knowledge. 

(p 74) 

Another aspect which is rolevant here is the ena ef explicitness. Vis have 

already referred te the distinctien made by Johnsen-Leird and Wason (1977) 

between the 'more self-conscieus and coldbloodad categories ef an explicit 

classification system such as one finds in a science' and the 'intuitive and 

~nplicit categoriaq of daily life'. 

What the ehHd, then, he'> to leern is te acquire an ft,~arone5s and undaz-.. 

standing of the more precise and oxplicit nature of technical concepts and also 

te acquire the actual concepts vdth a greater degree of precision and explicit­

ness. Without these reqw.rements concepts become either vague or inaccurate. 

The rigorousness of the demands of technical concepts in this respect can be 

SBen by examining the responses of teachers ef Histozy and Scienee to certain 

qucstier..s in the Questionnaires to teachers (Appendix D and Appendix E) s 

In the Science Quest"lennelre, the follewing question was put: 

What mark (eut of 3) would you give the follOWing as a definition 
of valency 7 

By valency we mean that the number of eleetrons in an atom tell 
you how many bonds the atom can make vdth other atoms. 

Mer!< (circle choice): a 1 2 3 

The responses can be sunmarised as follows I 



i 
0 25 35,7'/0 . 
1 25 35.7% ---- .------ ._--
2 14 20.0% - ........ , 0 " . _ •• ••• • • _ •••• • • _ _ _ ~ -.---.--.--. 
3 4 5,7% -. -.~ -, _. -- - ..• - ... ".- ----- --------
t\R 2 2,':1'/0 ... , ------_ .. - ------.:.-
TOTI'!.. 70 100,0% 

These figures suggest a wide range of opinions~ with over ?010 essigning either 

o or 1 out of 3. It is clear t hat the majority of teachers did not feel that 

the definition was acceptable . The mal.n reason, according to t hair comments, 

was the l eck of precision in t hat an important component of meaning wos missing 

from t he definition . The following is the account of the tel1n in e school 

t extbook: 

THE CONCEPT 'VALENCY' 
In all the examples of compounds discussed in this chapter, we 

emphasized the ratio in which atoms combine with each other. 
It appears that the hydrogen atom, with its single unpaired 
electron, always has the ability to form one bond with another 
atom. Oxygen, with two unpaired electrons, may form two 
covalent bonds. This 'bond-eventuality' of the atoms is called 
their 'valency'. In the examples named above, oxygen thus has a 
valency of 2 (divalent) and hydrogen has a valency of I (mQno-
valent). . 

We have already pointed ou t that even in the days of Dalton it . 
was known that elements always combine in a fixed ratio to form 
compounds . From the model that we built using the various types 
of bonds, we time and again came up with the same experimentally 
determined ratio. Th us these models are acceptable. 

In general, we may say that the number of valency electrons that 
participate in the formation of a ~ond is Dumericaily equal to the 
valency of tbe clement concerned. 

(Brink & Jones(rlo date):179) 

What was missing was the fact that it is the number of ureal.red (or 'valency') 

electrons that are crucial to the definition. As stated tn the Questionnaire, 

it implied that it was ~ the electrons that determined the vru.ency of an 

element. Lack of precision such as this CQuld lead to misconceptions concerning 

the term valenpy as well elS misunderstandings of other terms that are related 

to it (eg bonding). (In passing it can be noted here that the textbook definition 

is not well written - in feet, th e definition given in the Questionnaire was 

based on the textbook account of the term. This raises the general question as 

to whether the cause lies in the pupils or in the textbooks and teachers that 

so many pupils are terminological unde:t;'lings. This in tum raises the question 
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as to whether pupils s hould be trained to cope with the inadequate presentations 

of teachers and textbook authors or whether the latter should instead be trained 

to improva their presentations. These i ssues will be taken up in a later 

chapter which deals with the language training of teachers. ) 

In the History Qllestionnairs. the parallel question WI'lS as follows: 

What mark (out of 3) Vlould you gi \Ie the following definition of 
!}.atio naJ_i~f!l ? 

Nationalism means t hat the people J,n a country want to run 
their own affairs on their own. They don't wm,t others to 
rule them. 

~ (circle choice): 0 1 2 3 

The responses wers as follows: 

These figures also suggest a fairly wide range of opinions, but the majority 

assigned less then 3 and of these the most ga\18 only 1. Some of the comments 

made by teachers on the definition were as follows: 

Vague idea - obviously does mt know exactly what he is talking 
about. 

There is B vague idea only~ 

Very vague - he has only remembered the HsneraJ. drift of the 
explanal;ion. , No real insight to speak of. 

The pupil has the basic idea but it lacks clarity ?Ild definition. 

These suggest a lack of precision; in particular, it was mentioned that no 

reference had been made to the unifying forces of nationalism, ie languags. 

culture, etc. 

80th of these sets of responses indicate the fact that pupils are expected to 

achieve a high degree of precision and explicitness. As will be seen below, 

the above definitions are typical of many pupils' failure to cope with this 

aspect of technical vocabulary '. 
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There are possibly two reasons for pupils' inCompetence in this area: 

(a) I£!l.l order 

In the first place, it has to be accepted that the level of precision is so 

much higher than that which is required in general vocabulary that it is not 

surprising that pupils experience difficulty. It is also a fact that pupils 

are not accustomed to the ~egre8 of explicitness required either. 

(b) Lack of precision in con~ 

Secondly, there is the fact that the ooncepts thenlselves are not always as 

clear in their delineation' as academics would 1:iJ<: e them to be. This is 

particularly the case in History, the concepts oT which have not been as self­

conscious ly derived as those oT Science. However, even scientific words often 

lack the clarity that it is assumed they have. In this respect, technical 

terms are d1ffererrt from general vocabulary items only i n degree; they do not 

escape what Lyons (1981) calls the 'indeterminacy of meaning' of most every-

day words. They simply suffer less from what Viittgenstein called' blurred 

edges' than do the concepts of general vocabulary. One of the ~a$ollis- for 

thie is whet lI11mar.n (1962) calls the 'generic character of our words ', ie 

the fact that, except for 'proper names and a small number of common nouns 

referring to unique objects, words denote, not single items but classes of 

things or events bound together by some common alement' (p 126). The fact 

that ~sification is involved means that there will always be, in varying 

degrees, an elemerrt of indeterminacy. Another way of putting this is to say 

that it is the fact that all terms are 'abstract' in varying degrees that causes . 

lack of precision and also that is responsible for the high demands made upon 

pupils with tngarcl to terminology. The question of abstractness will there­

fore be analysed in some detail below. 

All terms must, by their very nature, be 'abstract' in their denotation by 

comparison with their referents since classification of phenomena of 

necessity involves ignoring certain individual differences between the referents. 

One of the causes of problems with terms is the fact that pupils cannot always 
identify the esserrtial common elements between referents and therefore either 
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find themselves with imprecise concepts or are so bewildered that they cannot 

sse the wood for the trees. More common, however, is the vagueness caused by 

the lack of sufficient experience of the referents. Concepts are usually 

presented to pupils as fait accompli classifications, as package deals. They 

therefore cannot see the variety of 'instances' which form the data on which 

the classification is based. What they recaive is the abstraction of cemmon 

elements without the experiential base which the ecademic who has classified 

the phenomena has at his disposal. Rosen (1967) puts it thus: 

••• it l;' textbooks definiti;;ri7 is a high-orde~ iili.stractiori, the 
components are themselves abstractions. It is language at the · 
aPex of a pyramid of experience, thought and verbalizing. All that 
was offered to you was thts apex, but the \:ast range of human 
activities, details of which you could respond to with comfort and 
interest and which constitute the base of the pyramid, were hiddan 
from you, as indead were all the intervening tiers between base and 
apex. 

(p 100) 

It can therefore be expected that most terms in Science and History heve the 

potential to caUse problems as regards imprecise understanding. However, it is 

likely that certain terms will cause more problems than others because of the 

degree of abstractness involved. It is a fact that, although all tems are 

abstract in a sense, the concepts attached to tems vary along a continuum from 

concrete to abstract; certain tems are therefore said to be 'more abstract' 

than others. Bernbaum (1972) points out that there are two factors which CaUse 

differences in the degree of abstractness between terms. Firstly, there are 

those terms 'where it is not the words that are the abstraction but the 

referents'. Thus at the concrete end of the continuum are 'those concepts that 

are defined in terms of their physical characteristiCS, like a particular kind 

of flower or meke of car' (Cohen:1977:12B). At the other end of the continuum 

are those referents which refer to What Lyons (1981) calls 'non-physical 

entities'. Thus the terms absolutism in History has an abstract referent, 

whereas the term king refers to a concrete entity. Secondly, there are the 

varying levels of abstraction that result from 'classifying in terms of common 

characteristics ••• at different levels' (Bernbaum:1972). Of this latter ccncept 

of a hierarchy of classification of entities Brown (1958) writes as follows: 

We ordinarily speek of the nama of a thing as if there ware just 
one, but in fact, of co~e, avery referent has many names. 

• • • 
The dog on the lawn is not only a dog but it is also a boxer, a 
quadruped, an enimate being, it is the landlord's dog, named Prince. 

(p EQ) 
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This second point takes us back to the issue of hyponY@y mentioned earlier. 

Studies of concept development in children indicate that abstractness is more 

difficult to cope with than concreteness in general and that t he ability to 

cope with abstractness is related to ability, age and social background. 

Speaking of History in particular, Bernbaum (19?2) makes the following point 

in this connection: 

••• the evidence suggests that all young people are likely to 
face difficulties in attaching correct referents to words, and that 
these problems might .be acute in schools or classes which contain 
a high proportion of working· ·claSs children. The abstract f eatures 
of the study of Hi story ere likely to present the most difficulties 
in this respect, and there is evidence from the psychological 
research that this is, indeed, the ca~e . 

(p 43) 

Some writers on History (eg Steele: 19?6; Mc8ride:19?9) have pointed out, 

further, that it can happen that the l evel of abstractness of tha concepts with 

which a child can be faced in the stUdy of an academic subject at school can 

be beyond his level of cognitive development in this regard. Steele (19?6), 

for example, corrunents as follows: 

It is particularly complex in History because most of the 
vocabulary in common use in the History classroom is of an abstract 
nature while the majority of children in secondary school ere 
thinking at a concrete operational level and depend largely on 
their immediate experiences for understanding. 

(p 1?) 

Good (1980) similarly points out that many of the scientific concepts presented 

to school pupils 'require a type of abstract thinking which is simply not 

available to the stUdents' (p 110). The question of level of cognitive develop­

ment will be deal with in greater detail later. At this stage, the key point 

is that marY of the tems used in Scienc:~ and History ere very abstract and that 

such tenns are more likely to cause problems than ere· tenns which are more 

concrete in nature. What follows ere some exemples taken from pupils' scripts 

to illustrate problems that arise with abstract concepts either because of the 

nature of the referents or because of the level of abstraction involved. 
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(a) The nature of the referents 

It has been suggest ed that where terms have abstract referents the problems of 

understanding and using these terms ere likely to be greater than where the 

referents are concrete. The reason is simply that concrete referents can be 

seen, heard, etc - either in reality or via pictures, models, and so on. The 

following ere some examples of cases where pupils struggled to cope with the 

demands of terms with abstract referents: 

(i) !jISTORY 

An example which occurred on a number of occasions in the sets of scripts 

which were scrutinised was the lack of clarity of fundamental abstract 

concepts of terms such as eolitical, social, economic and administrative. 

These are terms which occur very frequently in textbooks and exa'Tlination papers " 

and ere required on many occasions by pupils in their examination answers. The 

effects of conceptual incompetence concerning the unders tanding and use of such 

terms upon pupils' performance can be illustrated by the follOWing four questions. 

(1) In one examination paper candidates were asked to write 'good paragraphs 

of bebveen 10 and 15 lines in length' on a number of topics, one of which Was 

'The political causes of the Mfecane'. In addition to having to know what the 

Mfecan§. was (ie the rapid and violent movement of black peoples down the 

eastern coast of South Africa as a result of pressure from bther black peoples 

in the rear in the early nineteenth century) as well as the word 'cause' (and, 

of course, the actual facts involved), the child, in order to answer the 

question, needed to know exactly Vlha"c was meant by the abstract term eoliticel. 

A number of candidates were unable to answer the question adequately, pertly, 

presumably, because they could not select and focus on eolitical (as opposed 

to social or economic) factors behind the movement. It has already been 

suggested that it is not always easy to demarcate social, political and economic 

facts as the terms overlap in their concepts. Nevertheless, there ere certain 

facts which ere clearly ~ one or the other. For example, the fact that the 

Bantu had a custom which made sure that women had as many children as possible 

(ie the custom of marrying widoVis to husbands' brothers or encouraging them 

to live with other men called 'seed-raisers' to bring up children in the dead 

men's names) - a custom whic.'1 led to a rapid increase in populati8n and there­

fore the need for expansion - is clearly social rather than political. 
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It might be noted in passing here that it Was clear in tha case of the above 

question that the candidates Who wrote the examination had been given a class 

note on t his very topic, since many of the answers were very similar in wording 

to the examiner's memorandum and not the textbook (which dealt with the causes 

in general terms), The problem was, therefore, obscured - as, inceed, it 

often is - by the fact that the pupils were reproducing pre-prepared answers 

' learnt by rote. Some of the same pupils answering other question on the same 

paper that required an understanding of the term Eolitical but where they had 

not been provided with a model answer in advance fared far Vlorse in these 

questions. 

A further point Vlorthy of note here is the question of whether political is, 

in fact, an appropriate term in the black context of the Mfecane . Here again 

the terminological competence of the teacher-textbook comes irrto qUEJs·~ion. 

Maybe the question in the first place is terminologically dubious, which in 

turn helps to explain the pupils' inability to cope with it unless they had 

been prepared directly to answer the question concerned. 

(2) Another question (Question 1 in Appendix A) called upon pupils to classify 

facts r egarding the same even mentioned above as political, social or militgry. 

The question read as follows: 

The M'Fecane was essentially a process of social, political and 
,military change within African society which tooK place with 
explosive rapidity during the rule of Shaka. 

Discuss the above statement in an essay in which you expand on the 
ideas stated above. 

The relevant section of the textbook appears in Appendix A, along with the 

essays written by four of the candidates Who sat the examination. The results 

of these candidates for this e",say \Vere as follows: 

Candidate A 
Candidate B 
Candidate C 
Candidate D 

87"/0 
37"/0 
27"/0 
1Bio 

It is usually very difficult to isolate the factors responsible for variations 

in the performances of different pupils in the quality of their essays. These 

can include, inter alia, the child's level of intelligence, the quality of the 

teaching, his knowledge of the subiie,ct matter, level of communicative 
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competence, etc. In these examples it is therefore not claimed that misconcep­

tions regarding these abstract terms is the only reason for inadequacies in 

t heir answers. It would require control-experimental situations or interviews 

with candidates to prove that understanding of these terrlls actually affected 

their performance; it is, however, a reasonable essumption to make, especially 

since a number of the candidates indicated that they had some idea of what they 

ought to say but were unable to organise their facts according to these three 

terms. 

In the case of Candidate A, it can be seen that he has selected facts and 

classified them according to the three concepts mentioned in the question. 

Candidate B indicates an intuitive attempt at the beginning to group facts 

paragraph 2 deals with social changes, While paragraph 3 deals with military and 

political changes. Paragraph 4 could possibily be construed as being concerned 

also with politico-military changes. In paragraph 5, however, it is not clear 

how most of the points mentioned can be said to be relevant to any of the thre 

terms. 

Candidate C obviously did not know this section of History very Viell, but also 

lacked an understanding of the three terms, with the result that irrelevant 

facts are included and political facts are presented in a·vague and impliCit 

manner. Candidate D was Obviously in the same boat. Vie can note, too, how he 

mentions social factors in paragraph 2 and then states later (paragraph 6) that 

'social changes were hardly noticable (sic) at all', which not only contradicts 

what he had said earlier but also indicates that he was not aWare that what he 

had said in paragraph 2 was in fact concerned with social change and therefore 

related to the point he was making in paragraph 6. His understanding of the term 

social was obviously very limited. 

IVe can see from these examples that a lack of understanding of such fundamental 

concepts affects pupils' essay writing in two ways. Firstly, it affects the 

selection of material for the essay: vague notions lead to the inclusion of 

irrelevant facts. Secondly, it affects the nature and structure of the 

discourse: those pupils who lacked clarity regarding these concepts tended to 

produce What Stephens (1975) calls 'narrative' historical discourse rather than 

, analytical'.· historical discourse; and, furthermore, they tended to arrange 

their points either only implicitly and loosely according to these concepts or 

to produce unstructured or jumbled discourse. 
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(3) A Turther exsmple VJhich illustra-ces the detrimental erTect OT a l ack oT 

comprehension of abstract tems such as these were the res ponses to the 

rollowing question in an examination paper: 

Read the following brier extract and 6J1swer the questions which 
fo llow: 

11 February 1823 

My Lord 

The subscribing colonists. in South Africa who emigrated to 
the Eastern districts in the year 1829 are compelled to 
lay before your Lordship a statement of · the real circum­
stances 6J1d grievous dirTiculties which have led to our 
present sorry plight ••• 

(i) Who were the subscribing colonists referred to ? 

(ii) Who was the Governor of the Cape at the time ? 

(iii) In What ways had the emigrants suffered in the political 
sense by coming to the Cape ? 

(iv) Des cribe some of the material problems suffered by the 
Settl ers. 

Tha required answer to (iii) and three of the answers of pupils are printad in 

Appendi x A. Some of the answers clearly indicated that the candidated concerned 

did not understand the term political as used here. Candidate A, for example, 

included economic losses, While Candidate B included both economic matters 6J1d 

matters of social security (all mixed up together). Candidate C saw political 

as referring only to conditions of social security. The question was looking 

for 6J1 understanding of the loss of political rights, ie the rights of the 

Settlers to protest against the actions of the government. 

(4) Sometimes problems arise where the ques t ion itself does not use a 

particular abst ract term but where the pupil needs to use the term (or at any 

rate the concept) in order to 6J1swer the question. An example in point here 

is Question 3 in Addendum A which reads as follows: 

In 1843 and 1848 attempts of the Trekkers to establish independent 
republics in Natal and Transoranje were blocked by the British 
annexations of these t wo territories. Discuss the causes which led 
to both annexations. 

The memorandum (Which was a section of the textbook) indicates that the 

examiner expected pupils classify causes according to such terms such as 

political, strategic! economic 6J1d phil6J1thropic. The candidate's answer printed 
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in the Appendix indicates once again how a lack of awareness or understanding 

of these terms can (together with other f actors) affect the quality of a piece 

of historical dis course : only economic and strntegic factors Viere mentioned in 

connection with the annexation of Natal and these were not separated clearly. 

(5) A final example here, also of the need to be sWaPS of terms in order to 

ansVier cert ain questions , i s Question 4 of Appendix A. In commenting on the 

reforms of Janssens and De Mist at the .Cape, pupils were required to classify 

them as administr ative, economic and social. Candidate A shows no awareness 

whatsoever of such a classification, while Candidate B has moments of insight. 

Q ~ • ~ • • 

When History essays are marked, half the merks per question are assigned to 

what is called 'insight', and it is clear that, in addition to the need for 

general understanding of the period concerned and an understanding of the 

question as a whole, an understanding of abstract terms such as those mentioned 

above is essential in order to obtain a reasonable 'insight' mark. It also 

affects the content mark, since it has a controlling effect over the selection 

of points for inclusion. 

It is clear, then, thet incompetence in this area can handicap a child's 

ability to express his understanJ:~n a relevant, enalytical and coherent manner 

es well as his comprehension of What he reads (since he needs an understanding of 

these terms to see relations between facts in the text). 

If we turn from History to Science, we can t ake a term such as 8oten~ 

difference in Electrochemistry as an example of an abstract term which can 

caUse grave problems for pupils . Pitt (ed)(1 9?7) defines this term as follows: 

potcnti!ll difference. Symbol: V. U. The 
line integral of the electric field 
strength b.!twcen two points. The work 
done when a charge moves from one to 
~he other of two points (by any path) 
IS equal to the product of the potential 
dit:crence and the charge. Se~ electro­
motive force. 

(p 290) 
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Not only is the term itself very abstract, but it involves other terms which 

are also abstract. One of these, the term ~, is particularly abstract 

which Can be seen if one looks at the definition of this term in the s ame 

di ctioneIy: 

work. Symbol: 11', W. 'Vork is done when 
a ·force move!> its point of ~ppJica ti (m . 
The amount of work is mC~IS llred by tho: 
product of the force and the d:50lance 
moved by the point (·f appJic.:ltion in the 
direction of tho.: force::. Work is measured 
in joule:), i.I!. the \v(l rk done when a force 
of 1 newton mov'!s through a distance of 
1 metre. ' 

(p 414) 

Thj.s term in turn involves the understanding of other abstract· terms, one of 

which is Force, deTined as follows by Pitt: 

forcc. Symbol: F. Any action that alters 
cr tends to alter a body's state of rest 
or of uniform molion in a str3ight line. 
(See Newton's bws of motion.) 

(p 155) 

Thus, in order to answer q question requiring the understanding and use of the 

term potential difference, a Whole host of other, equally abstract, terms also 

needs to be underst~od. The fact that many fail to grasp such abstract terms 

can be illustrated by the answers given to a question mentioned earlier, viz: 

Explain how conduction of electricity occurs in metals. 

The fact that very few of the candidates were unable to answer this question 

adequately can be ascribed pertly to the factors commented on earlier and 

pertly to a leck of understanding of the ebstract concept potential difference 

·which underlies the explanation of the abstract concept conduction. 

It might be noted in passing here that one would expect pupils to find the 

term conduction (- concrete) more difficult to grasp than conductor (+ concrete); 

and that the same would apply to magnetism (- concrete) as opposed to 

magnet (+ concrete). 
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Further examples of problems with abstract concepts in Science will be 

implicitly dealt with under some of the later sections of this Chapter. 

(b) Abstractness a nd hierarchical ordering 

' We have been dealing so far with abstractness caused by the nature of the 

referents. We turn now to the other cause of abstractness, ie the fact that 

concepts are arranged on various levels. Some examples here are as follows: 

(1) compound 

chemical reaction 

valency 

I atom 

(2) matter 

physical state 

I 
gas 

I 
hydrogen 

(3) absolute ruler 

king' 

I 
King of France 

I 
Louis XVI 

The complexity in terms of the number of levels and the nature of the relations 

between these levels can be seen by looking at the following example from 

Gower et al (1977:287): 
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.. .. . _ .0 " 

, 

Gower et al comment that ' the higher a concept appears in the hierarchy, the 

harder it will be to learn' (p 289). They cite experimental evidence based on 

the hierarchy presented above to prove that pupils struggled more with the 

concepts mentioned higher up the tree than with those at the lower end. Thera 

a.1"8 at least two reasons for this phenomenon. Firstly, the higher the concept 

in the hierarchy, the more inclusive it becomes - each concept is wider than 

and includes the concept referred to by the term below it (Lyons:1968:453) . 

Secondly, the fact that each concept is included in a higher concept means, as 

Gower et al point out, that in order to understand higher-order concepts, 'all 

the subsidiary concepts must be learned first'. 

An example of incompetence resulting from the need to understand all lower­

order concepts in order to cope with higher-order concepts is the problem 

which many pupils experienced in trying to answer the following question in a 

Science examination: 

The element boron (atomic number 5) occurs in nature as two 
isotopes Vlith mass numbers of 10 and 11 respectively . 

What do you understand by the terms isotopes and mass number ? 

---- ------- ---------- ----- - -- -----
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In order to answer this question, pupils needed to have a hierarchy of concepts 

something like the diagram on the next page, as well as an understanding of the 

concepts as defined by Uvarov(1979) on the same page. In fact, many of the 

pupils concerned were unable to define mass number correctly either because 

they had confused it vdth atomic number or because they had confused neutrons 

with nucleons. This meant that they were unable to define isotope correctly. 

It is also to be expected that they would have had difficulty in defining the 

highest-order term element as well. 

(c) Subject-related abstractness 

An interesting point that relates to both types of abstractness is the fact 

that different subjects may be abstract in different ways: the nature of the 

concepts involved may be abstract for varying reasons. This is one of the 

reasons why, as will be discussed later, research indicates that different 

subjects may vary both as regards the level of difficulty they present for the 

child as weiLl as in the level of cognitive development required of the child 

in order to cope with the concepts of the different subjects (eg one subject 

may demand the develop,ment of operational thinking sooner than another). By 

way of illustration, we can compare the concepts of Physics and History in 

this regard. 

Of physical concepts, Helm (1969) comments that the pupil has to realise that 

physical concepts are not just 'there' in Nature, waiting to be 
recognised and used - instead they are constructed by a 
sophisticated process of abstraction from experience and selected 
for their usefulness, ie their ability to be incorporated within 
the framework of a physical theory. 

(p 118) 

It is to be expected, then, that such terms as ~, ~, force and energy 

mentioned earlier would cause grave problems for a pupil unless he can, as 

Helm suggests, develop 'some feeling for the nature of physical concepts'. He 

has to be able to think in a different kind of abstract realm than he would if 

the referents involved formed whet Lyons (1968:426) calls a 'natural class'. 

A comment by Lyons (1977) is also relevant here: 
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~tQ~'----------+-______ ~(isotoP~ 

( mass numb~----+------(/--·atomiC 

i 
(nucleon 

I 
neutron 

clement (chem. ) A substance consisting enti rel y of atoms of the same 
atomic number. 

atom T he sma llest p0l1ion of an element that can take part in a 
chemical reaction . See <1fom. structure of : atomic theory. 

?tom. structure of T he aCOrn consist.) o f a pO!'itively charged central 
corc, the nucleus, surrounded by one o r more negatively charged 
planetary electrons. _. . 

i.o;otopcs AlOms of the same element (i.e. having the same atomic 
number) that differ in mass number. The isotopes of an clement are 
id..::ntical in chemical properties, and in all pbysical properties 
except those dctcrrr:;;ined by the mass of the atom. The different 
isotopes of an clement contain different numbers of neutrons in 
the ir nuclei. ~carly 311 clements found in nature are mixtllres of 
several isotopes. See ,Itom. structure of . 

mass number Nucleon number. A . The ir.tcger nearest to the atomjc 
mass of an jsotope, i.e. the number of nucleons in the nucleus of an 
atom. 

atomic numher Proton number. Z. The number of e/ecrrons rotating 
round the nucleus of the neutral acorn of an element. or the nurnber 
of protons in the nucleus. 

nucleon A constituent of the atomic nucleus. i.e. a prolon or a nelltran. 

,Icctron An elementary particle having a rest mass of 9.109558 X 
10 -) I kilogram. approximately 111 836 that of a hydrogen atom. 
and bearing a negative electric charge of 1.602 192 X 10 - 19 

coulomb. The ra dius of the electron is 2.8 17 77 X 10 - I ~ metre. The 
electron is a constituent of all atoms (see atom , structure of). The 
positively charged anti-particle of the elec tron is the positron, and 
the word 'elecuon' is sometimes used to include both negative 
electrons (negatrons or negarons) and positive electrons (positrons 
or positons). A free electron is one that has been detached from its 
atomic orbir. 

neutron An cJemcnt:uy particle that is a constituent of all atomic nuclei 
except that o f no rmal hydroge.n. The nc:utron has no electric charge 
and . a mass only very slight ly greater than that o f the prown 
(1.67492 X 10 - 21 kilogram). Outside a· nucleus a neulron decays, 
wi th a /i,1/f-lirc: of 12 minutes, into a proton. an electron, and an anti· 
nc:u lrino. Nt.:utrons and protons may be considered as dHfcrcnt 
a~pects of the s.ame particles and the name nudcon is used to 
dcscrihe both of them. 

proton A st;lble ch.·mcntary particle with electric charge- equal in 
m3gniludc 10 thJl of the electron but of opposite sign, 30U wit h 
mass I R36. 12 times grea te r than thOlt of the . electron 
( \.672 6 14 X 10 - " kil,,~ra;n) . The prOlon is a hydrogen ion (i.e .. a 
normal hydrogen alomk nucleus) ;lnd is a constituent of 3IJ other 
atomic nuclei . ?ce atom, structure of. 
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The point being made here is simply that, although there are 
certain perceptual contirua in the external world, there are also 
more or less clearly distinct objects and classes or objects. 

(p 200) 

Where a discipline deals with objects and classes or objects that are distinct 

in the natural world, whether they be concrete or abstract, the concepts are 

far easier to comprehend than where they are, so to speak, 'referentless', as 

in Physics. Thus, even though a term such as evaporation in Geography and 

Chemistry is abstract, one can nevertheless see the water disappearing from 

one's pool and say that 'evaporation has caused this'. However, it is dirficult 

to 'see' force (~x distance) or a ~ (see earlier definition) in 

phenclmene. 

In History, the problem arises largely rrom the ract that History deals with 

concepts which have e diachronic dimension. The Schools Councii project History 

13-16 (1976) quotes Fine (1977) es rollows in this regard: 

It is important to remember that when children are doing History 
they are operating at a vastly dirrerent level rram when they are 
doing mathematical and physical concepts. In History the child is 
dealing with everything at one remove, coping with racts that 
are not directly observable, and r;ith techniques that must be 
evolved by himselr in conrormity with those evolved by his mentors. 
In History nothing is truly concrete, nothing can be handed or 
passed dOVin in any real sense, for even ·the 'racts' do not become 
facts for the operator until he has worked on them in such a way 
as to recognise them as such. 

(pp ~-3) 

Thompson (1979) refers to Coltham (1960) who suggests that 'because history 

can·not be directly experienced but has to be imagined, it is to be expected 

that the child's understanding will be more limited than in subject areas in 

which it is easier to build on concrete experience'. The rererents of History, 

in other words, do not, by definition, exist any longer. It is this ract that 

makes even the most concrete of terms more abstract than would be the case in 

general vocabulary. The term king , for example, in rererring to a king or the 

past, is not the same as the word 'king' Which refers to a present-day 

monarch. 

It is clear, then, that abstractness can ceuse problems in all subjects because 

of the demands that this quality or many technical terms make on children's 

conceptual competence; but it is also clear that each subject may have its 

own basis for abstractness and may therefore present problems and difriculties 

of its own. 

• 
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a-tI'PTER 5 

~ULTIPLICITY OF MEANING 

We heve dealt in the previouschepter with one aspect aT the nature aT the 

reTerence· aT 'technical terms, viz the question aT delineation. We heve shown that 

the child needs a conceptual competence which enables him to cope with a higher 

degree aT precision and explicitness than is required in the case aT general 

vocabulary. At the SeIne time, the high degree of abstractness aT many technical 

terms militates against precision and leads to conceptual incompetence. We turn 

now to the other aspect concerning the nature of the reTerence, viz the degree 

of multiplicUy aT meaning aT terms. 

5.1 FIXED SIGNIFICATION 

A source oT vagueness in the meanings aT words in general vocabulary is the Tact 

that most words do not have one set, unchanging meaning. In the Tirst place, there 

are the contextual variations which result Trom what Ullmann (1964) calls 

'multiplicity oT aspects oT meaning' - the Tact that the meaning oT a word can 

be seen to be composed aT a number aT 'features' or 'components' aT meaning all 

oT which mayor may not be relevant in a, particular situation. As Ullmann puts 

it, 'even the simplest and most monolithic Lwordi! have a number of· different 

facets dependi ng on the context and situation in which they are used, and also on 

the personality aT the speaker using them'. As an exemple, one can take the word 

'rare' as used in the Tollowing two sentences; 

a. That was a ~ event. 
b. He coll@cts ~ books. 

In these two esnte1'lC!:'lO the word . is lised in similar but slightly differing ways. 

In both, the word means 'uncommon'i however, (b) also implies 'valuable', a 

component not suggested by (a) . Furthermore, (b) could connote either 'uncommon 

because old' or 'uncommon because limited edition', ie in each case a diTferent 

component oT meaning CQuld be intended by the speaker. 

A more extreme semantic variation is that of polysemy , which involves multiplicity 

of meanings es such and is typical aT many words in general vocabulary. This can 

be illustrated by the 1V0rd 'accommodation', which has at least four meanings: 
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1. the act of changing something so that it suits neW conditions 

2. a place to live; room, flat, house, hotel room, etc 

3 . the act of settling a business d~agreement or the ending of a 
di?agreement 

4. something that helps, or makes an action eesier 

(Longmans dictionary of contemporary English: p 6) 

The tendency towards multiplicity of meanings of words in generel vocabulary is 

less typicel of technicel terms. Technicel terms aim to have what Potter (1950) 

cells 'fixed signification', from both a synchronic and a diachronic point of 

view. Whila it is ·true that technicel terms elsa refer to meanings which comprise 

a number of components, it is elsa true that the components tend to be more 

cohesive and more constant . While context plays an important part in our attempts 

to deduce the meaning of a term and in using it, it does not influence which of 

the components of meaning will be relevant in a particular situation - ell are 

relevant at ell times. This can be seen by comparing the varying uses of the word 

'rare' in sentences a. and b. above with the usa of the term ~ in the 

following two sentences: 

c. Air is a ~ medium. 

d. Light is eesily transmittad through a ~ medium. 

In both c. and d. the term ~ is used with exactly the seme sense - ie not dens~, 

a low emount of matter in relation to the space in which matter is packed. 

A further espect of synchronic monfunctionelism is the tendency for technicel 

terms to avoid polysemy. As Felber (1979b) put it, 'Unembiguous communication 

presupposes a permanent assignment term-concept'. Flower (1966) comments as 

follows on this es the aim of scientific terminology: 

When the time ceme to adapt the vernacular languages of Europe to 
the purposes of scientific communication, the scientists attempted 
to build a l enguage within a language, stripped down to its essen­
tiels, restricting as far as possible each element of the lexicon 
to a single referent ••• 

(p 91) 

We Can see this contrast with generel vocabulary by noting that I whereas the 

word 'accommodation' has, as indicated above, at least four different meanings 

in generel vocabulary, the term has only one in Science (a more restricted 

version of the first meaning listed above). 
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From a diachronic point of view, it seldom occurs that scientific terms change 

meaning. A rare example of diachronic change is the term ~ , which is no 

longer related to the term electromotive force, since ~ is now seen not as a 

force any longer but as energy (Brink & Jones:107). 

What has been said so far is not, however, as true of all teminologies. History, 

for example, does not have a terminology which measures up to these demands to 

the same extent as does the terminology of Science. At a synchronic level., the 

various components of meaning are not as 'fixed' in all contexts as are those o.f 

Science. This can be illustrated by examining the meaning of the tern people 

as used in the following: 

a. Van Rensburg's people were murdered. 

b. Government by the people • •• 

c . The peoples of Europe insisted on a greater share in government. 

d. They were defeated by a people's army. 

In each case, the term refers to a group of persons. However, they vary in the 

breadth of reference involved: a. refers to a small party; b. refers to all the 

persons who form a State; c. refers to nations; and d. refers to the ordinary 

(common) people. One of the reasons for the variation in breadth of reference is 

that the term people contains components in its meaning which are not all relevant 

each time. These include : 

+ ADULT (applicable to a.); 

+ CO MMJN (applicable to d.); 

~ ADULT (applicable to b. ,c.,d.) 

~ COMMJN (applicable to a. ,b. ,c.) 

Polysemy is also more commonly found in historical terminology than in 

scientific terminology. For example, the tern court is used in at least three 

different senses: 

1 • a room or building in which law 3ases can be heard and judged 

Eg The people tried to burn down the court. 

2. the chief royal palace 

Eg ' • •• they lived in lUXUry at the court of Versailles 
(Smit et al:1 974:3) 

, 
••• 

3. ·the officials, noblemen, servants, etc, who attend a king or queen 

Eg The court objected to the behaviour of the rabble. 
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In a similar way, the term convention is used both to mean 'a formal agreement' 

(as in 'The Bloemfontein Convention') and a 'group of people gathered with a 

shared, often political, purpose' (as in 'The National Convention'). 

Diachronically, too, historical terms vary. Far example, the term people (as 

in sentence b. above) would have included the feature + MALE in t erms of voters 

until the latter part of the nineteenth century, whereas this is na langer the 

case in mast democratic countries. The diachronic variatian in History results 

from the fact that historical terms which refer ta concepts that are still 

relevant taday have a 'then-naw' distinctian built inta them. Bernbaum (1972) 

makes the point as follows: 

The situatian and cantexte in which a Ward is used vary and change 
with the times. Far example, the word 'party' and 'factory' have 
different referents today from thase that existed in the 
eighteenth century. 

(p 44) 

It can be seen then, that, whereas scientific terminalagiets strive to maintain 

a system .of terms v/ith 'fixed significatian', this is not the case in historical 

terminology. Furthermore, if one views the Whale corpus .of terms used in 

disciplines in the high schoal from the paint of view of the child wha is 

involved in a number of these disciplines and is alsa involved with non-technical 

language • .one can see that there is a far greater degree of multiplicity of 

meaning involved in the learning situation. In the first place, some .of the 

terms which are sa carefully assigned only one meaning in Science are alsa used in 

general vocabulary with .one or more different meanings - eg accammodation .and 

~ abave. Secondly, the same term can be used in different technical 

vocabularies with differing meanings. Far example, when the chemist speaks .of 

water he is thinking .of a chemical compaund (H20) which can participate in 

chemical reactians, etc; when the physicist uses the term ta refer ta a liquid 

with a certain degree .of density wlrlch licts as a mediun ta :!:.ransmit .or refract 

light .or sound. A third possibility is where the same lexical item .occurs as a 

ward in general vocabulary and as a term in .one or more technical vocabularies. 

An example in point here is the noun radical which can be used as follows: 

1. General vocabulary: a person wha wishes to make great and rapid 
changes in the government of a cauntry 

2. History: similar to general vocabulary, but varying accarding 
to the particular context 
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3. Chemistry: A group of atoms, present in a series of compounds, 
that maintains its identity through chemical changes affecting 
the rest of the molecule, but that is usually incapable of 
independent existence. 

4. /:lathematics: the square root of the quantity 

In order, therefore, to develop the necessary conceptual competence to cope 

with this situation, the child has to acquire both the specifically assigned 

concepts attached to the scientific terms. and the various concepts that can be 

assigned to historical terms. He also has to perceive the links, the comparisons 

and contrasts, of meanirg that exist between terms that occur in' both general 

and technical vocabulary or in general, technical 1 and technical 2. In 

addition to this level of 'data' competence, he needs to develop the 'rules' 

necessary to understand these relationships. 

It is clear from pupils' writings and from the information supplied by question­

naires to pupils that all of them reveal, in varying degrees, conceptual 

incompetence in this area. In the rest of this chapter we shall be examining 

the types of incompetence that arise from the fact that the same word may occur 

in general and technical vocabulary and in more than one technical vocabulary. 

A particular problem in History arising from the general-technical overlap, 

sometimes called 'presentism', will also be dealt with. 

5.2 GENERAL AND TED-lNICAL 

5.2.1 FROM GENER,<IJ... m TED-lNIC!'L 

If one examines the technical vocabularies in a language in relation to the 

general vocabulal")t of that language, the following points emerge: 

(a) The extremes 

There are two extremes involved here: 

(i) There ere those lexical items which exist in general vocabulary but which 

do not form part of certain technical vocabularies. Thus, for example, the 

following words which are to be found in general vocabulary do not foun, part of 

the terminology of either Chemistry or Physics or History: 

love; hate; joy; apron; doorknob 
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Whether or not such words form part of a technical vocabulary depends, of 

course, on the discipline to which the technical vocabulary is attached. Each 

of the above lVords could, in fact, occur in a technical vocabulary other than 

those of Science or History: 

love, hate, joy 

apron 

doorknob 

Psychology 

Hcme Economics 

Woodwork 

(il) On the other hand, ther~ are those special lexical items which do not 

exist at all in general vocabulary but belong to a special technical vocabulary. 

Where they ~ used in everyday situations, they are used as technical tenns: 

Chemistry: 

Physics: 

History: 

(b) Between the extremes 

ion; pipette; carbon tetrachloride; anhydrous 

diffraction; umbra; ampere 

gabelle; serfs 

Between the two extremes, there are those lexical items which exist both in 

general vocabulary and in the technical vocabulary of one or more disciplines. 

Sager et al (1980) make the following point in this conl"cction: 

Since the number of lexical elements is fil'li te and the ergonomy of 
language is such that the same signs are used with different functions, 
and since there is a continuity on the scale between general and 
special reference as well as overlap between sub-systems of knowledge, 
some lexical items do multiple duty. 

(p 75) 

These terms could either be technical terms which have come to be used in general 

vocabulary or general language items which have been taken into a technical 

vocabulary. In connection with this second possibility, it can be argued that 

there are two main sources whereby technical tenns enter the vocabularies of 

disciplines. These two methods can respectively be des ignated edaptation and 

invention. The two methods are distinguished on the basis of the resources 

which are used - 'edaptation' means the use of existing words in the languege 

or from other languages, while invention involves the formation of new words 

by the use of various elements. 
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It is difficult to assess exactly how many of the terms in our corpus are 

derived from words in general English vocabulary without establishing the exact 

date or entry or the \'lords into the English Language and establishing at the 

same time Whether the rirst meaning was technical or non-technical. Certain 

items are obviously not derived rram general vocabulary as they are very unlikely 

ever to be used in everyday discourse. Examples such as asti9!11atism in Physics 

and endothermic in Chemistry come to mind here. Others such as molecule and the 

names or chemical compounds (eg carbon dioxide) although occurring in general 

conversation on a fairly regular basis, are obviously so technical in meaning 

that one can assume that they were not derived fram general vocabulary but 

entered general vocabulary rram Science. For the rest, one cannot easily decide 

which way the word moved without conducting the kind of investigation mentioned 

above. 

Flood (1960) maintains that terms derived rrom general vocabulary rorm by rar 

the minority in scientiric terminology: 

There are not many words or this kind, but, unrortunately, most Or 
them stand for concepts Or rundamental importance. 

(p x) 

Some examples or scientiric terms which are derived rram this source are as 

rollows: 

converge; rorce; power; wave; salt; base; strang 

In some cases, the scientiric use or the worcls · came many years after the Ylord 

had Tirst entered the language as part Or its general vocabulary. An example 

here is the Ylord • wave' , ror which the Shorter Oxrord Dictionary records 1526 as 

the date of its earliest known use. while it was only in 1832 - more than three 

centuries later - that the word was incorporated into the terminology or Physics. 

It can also be noted here that dirrerent sciences vary in the extent to which 

they derive terms rram general vocabulary. It would seem, ror example, thet 

Physics has rar more terms taken rram general vocabulary than does Chemistry. 

Seger et al (1980) state that 'or the rundamental sciences only physics has not 

developed an independent nomenclature and relies on general language means Or 

Vlord rormation' (p 2112). 

Ir one turns rrom Science to History, one Tinds that, by contrast, the vast 

majority Or terms are derived rram general vocabulary - €Van those which are 
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taken from other disciplines are terms which those disciplines culled from 

general vocabulary for technical use. This is one of the reasons why many 

children find History difficult to cope with. 

5.2.2 CONCEPnJAL COtPETEf\CE IN THIS REGf>.RD 

When the child encounters a word from general vocabulary in a technical context, 

it is necessary for him to be able to adapt his existing knowledge to suit the 

new conditions. The first .step is to establish whether the word and the term 

are related in meaning or not. Occasionally one finds scientific terms which 

have a meaning thac bears no relation to, or which is a very vague shadow of, 

its meanings in general vocabulary. Two examples of this are as follows: 

(1) An extreme case is the term incident, which is used in Physics 

in the phrase incident ray, where it means 'incoming' or 

'approaching' and where it contrasts with reflected or refracted. 

This has no connection with the general meaning of 'an event or 

occurrence'. 

(2) The term ~ in Chemistry refers to the concept of an 'acid 

destroyer', ie a substance which deprives an acid of its 

properties. This meaning bears no obvious relation to any of the 

everyday meanings of the word. 

In most cases, however, there is a relation between the meanings. In these 

cases, it is necessary first to establish to which meaning in general vocabulary 

the term's meaning is related where there is polysemy in general vocabulary. 

Secondly, it is necessary to be able to isolate the similarities and differences 

of meaning between the item in general vocabulary and in a terminology. The 

basic need is to perceive the effect of the underlying process which Potter (1950) 

calls 'specialisation', ie the process whereby the general meaning is narrowed, 

becomes more specific and narrower in reference. From Physics, one can taka 

the term accommodation referred to earlier as an example. One of the senses 

listed above for this word in general vocabulary was as follows: 

the act of changing something so that it suits neVi conditions 

The 'something' which can be changed CDuld be one's habits, one's way of lifa, 

one's views, atc. The' new conditions' could be a new inteI'-jJersonal relation-
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ship. a new living area, etc. In Physics. however, this term refers only to one 

particular type of adaptation. ie the adjustments which the lens in the eye makes 

to suit the differing intensities of light or the varying distances of objects 

from the eye. Two further aspects of this process of restriction of reference 

can also be seen here. Firstly.a technical term loses its potential -for meta­

phorical use. In general vocabulary. for instance. one could use the word 

'accommodate' riguratively. whereas in Physics it is used only in a literal 

sense. Secondly. vJhen a lexical item 

technical term. it is stripped of its 

rrom general vocabulary is used as a 

connotations 

indicated earlier only a 'cognitive' meaning. 

and has. therefore, as 

In adapting to the word 

'accommodating' in a technical context. then. the child has to remove the 

positive connotation of the word that it has in general vocabulary (as in He's 

a very accommodating person'). 

The following are some rurther examples of the erfect of specialisation. In 

each case. it can be seen that the errect is typical or the particular discipline 

concerned. 

(1) Chemistry: The word 'salt' in general vocabulary means 'a 

substance that gives sea-water its characteristic taste. got in 

crystal forms from strata consisting or it or by evaporation of 

brine pumped rrom these or or sea-water. and used for seasoning 

or preserving rood and other purposes, sodium chloride' (Concise 

Oxrord Dictionary: 1976:997). The chemist sees salt from the 

point or view of its chemical composition. as a'class of compounds. 

which he defines as the products or replacing the hydrogen of an 

acid. Wholly or in part, by a metal or a metallic radicle' 

(Savory:1967:32). 

(2) Physics: Seger et al (1980) comment as follows on the terms 

power. force and _ energy. Which, because of their higher degree 

of specificity, are difrerent in meaning in Physics but not 1n 

general vocabulary: 

In general reference, force. power. energy are often used 
synonymously and their extensions overlap. In special 
reference. their definitions are exclusive and their 
relationships are made clear by associating force with 
weight. energy with weight and distance, and power with 
weight, distance and time. 

(pp 256-7) 
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The use of these words in Physics is also made more speciFic 

by the practice in Physics of expressing concepts quantitatively. 

Force is thus usually deFined as the product of mass and 

acceleration. 

(3) History: Here the process of specialisation operates in two 

ways. Firstly, there is the consistent narrowing of terms to 

a particular semantic area. For example, the Following terms 

tend to be used almost .exclusively in a political sense in 

History: 

ad,journ (parliament, political meeting) 
illY (political ally) 
authorit~ (political authority) 
central (government) 
divine right (to rule) 

Secondly, there ere those ·terms which ere restricted by the 

context of the ~ to which they reFer. Thus, the term church 

in French Revolution times means 'Ramen Catholic Church', while 

the term Great Powers depends For its reFerence at any period in 

history on which were the leading ~ountries of the world at that 

stage. 

The amount of adaptation and narrowing that the child has to perrorm on these 

words will depend on the degree of proximity of meaning between the term and 

the word. The meanings of same common items are very close. For example, the 

term medium in the language of Physics reFers to e substance through which light 

travels. In general vocebulary, this is also an accepted meaning For the word. 

Similarly, a term like annex in History has a similar meaning in general vocabulary. 

On the other hand, the word I black' in general vocabUlary reFers to a dark colour 

which is the opposite of white, whereas in Physics the term black reFers to the 

absence of colour. The meanings ere related in that they both reFer to concepts' 

connected with colour; however, they ere diFFerent in their speciFic colour 

reFerences. A wide gap also exists between many historical terms which oocur 

as items of general vocabulary because of the diFFerence in reFerence resulting 

From the change over time of certain concepts. Terms such as monarch, rights, 

etc do not have exactly the same meaning today as they had, say, in the 

nineteenth century. 
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A further adaptation that is required when the child is confronted with a word 

in a technical context is that he has to slot it into new collocative and 

lexical sets. \'Jhether the words have the same (or related) meaning or not, 

the inter-relationships between the concepts attached to t hese words and to 

those attached to other words within the respective bounds of general and 

technical vocabularies further separate the meanings of these common words. The 

. widely different lexical sets and collocations into which these words fall in 

general and technical vocabularies is nicely illustrated by the terms dense, 

~ and medium: 

( 1) General vocabulary: Here the word 'dense' has two main meanings 

and therefore two lexical sets and two sets of collocati.ons: 

(a) Meaning thick or copious: Here the word collocates with 

words such as 'forests', 'fog' (ie non-human nouns). These 

nouns also typically form part of the lexical set to which 

the word belongs. Further words in its lexical sot include 

synonyms such as: 

thick; inpenetrablej copious; massed; solid; 
heavy; closej condensed; compact 

Antonyms involved in the lexical set here include the 

following: 

thin; sparsej faint 

(b) Meaning stupid: Typical collocative words include 'person', 

'fellow', 'boy' (ie nouns which are + HUMAN). These nouns, 

together with adjectival synonyms such as the following, 

are typical of this word's lexical set: 

stupid; ignorantj dull; foolish; slow; thick; 
crass; unintelligent 

The following antonyms would also feature in this set: 

clever; intelligent j bright 

(2) Physics: Here, as was mentioned before, one would expect a 
more limited reference.. In the first place, the term ~ 

has only one meaning. 

collocation, viz with 

Furthemore, the tern has a very limited 

the noun medium. · .. The··.lexical set of this . .. -

word is equally narrow, viz the noun medium and the antonym 

~. There are no synonyms. 

When one realises that all this applies equally to the other terns used here, viz 

~ and medium, one realises that technical terns which are also used in general 



96 

vocabulary are bound up in a narrow web of conceptual inter-relationships 

which isolate the terms from the words in everyday use and make them very 

difficult lexical items in the end. On the s urface, then, the adaptation on 

the part of the child may seem minimal; but underneath there is a highly 

complex process involved. 

5.2.2 I NCOI.PETENCE I N Tl-lIS REGNlD 

Competence in this regard, then, involves the ability to adapt the meaning of 

words in general vocabulary for technical use and to see the links between the 

general and technical senses. Incompetence can take various forms. Deficiency 

may telke the form of the child's not knowing the meaning of the word in general 

vocabulary. In this case, he Vlould lose out on the advantages of general 

vocabulary as a source of technical terms, viz the fact that such terms do not 

seem totally unfamiliar either in form or meaning and provide a starting-point 

for the development of technical meaning and use. On the other hand, this very 

familiarity can be the source of problems and result in defective competence. 

Here there are two possibilities: 

(1) Vagueness: Because of the familiarity of the term, the child 

may not realise the need to seek more precise, conscious 

understanding of the term. Therefore he may understand and 

use it in terms of the more diffuse, intuitive knowledge that 

i s typical of non-technical concepts. It is for this reason 

that Flood (1960) regards such words as 'unsatisfactory 

scientific words'. He elaborates as follows: 

Although the scientist may give them precise meanings, 
they are liable to be interpreted more loosely (or even 
differently) by the non-scientist. 

(p x) 

If this is true of Science, it is likely to be even more true 

of History, which has a far larger number of terms derived from 

this source. 

(2) Inaccuracy: Here the understanding of the term is inadequate 

because of the interference of the general meaning of the word -

a process similar to the interference of L1 in L2 or vice versa. 
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The extent of the resulting misinterpretation is a matter of 

degree; however, whatever the degree , the child in these cases 

arrives at an inaccurate definition for the term because of 

the transfer of irrelevant or contradictory aspects of the 

meaning of the Vlord in general vocabulary to the technical 

meaning. Writing of Mathematics in particular, (but, in effect, 

of any discipline), Austin and Howson (1979) comment as follows 

on this point: 

••• many mathematical terms are common words used by 
mathematicians in a special, often limited form. Thera 
is the danger that the child by arriving at his awn 
definition by osmosis will arrive at the wrong one. 

(p 181-2) 

The types of problems that arise as a res ult of this type of lexical incompetence 

can be illustrated by the following examples from Science and History: 

(a) Science 

It has been mentior.ed that terms taken from general vocabulary form the minority 

of scientific terms. Their significance in the subject, on the other hand, makes 

up for their lack of frequency. The comment made by Flood (1960) in this .regard 

can be repeated here: 

There are not many terms of this kind but, unfortunately, most of 
them stand for concepts of fUndmental importance. 

(p x) 

The fallowing are some examples of misconception resulting from this situation: 

(i) Johnstone and Cassels (1978) report that they conducted an investigation 

into the use of language in Science examinations over the period 1976-1977 

among about 4 000 pupils in secondary schools in Scotland and England. Ona of 

their findings is relevant here: 

The words which give the most trouble are not so much those which 
are purely technical (eg 'isotope') but those which are in normal 
English usage, but which have a spacific meaning in science ••• 

(p 433) 
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They quote the f'ollol'ling example f'rom their survey: 

For example, the Vlord 'f'used ' is used quite correctly in science 
·to mean 'melted', but in common parlance we apply 'f'used' to 
electric lights or appliances not f'unctioning. It is little 
wonder that a question about 'f'used salts' proves puzzling to 
pupils. 

(p 433) 

{ii) \'Ie have already cited the example f'rom Watson (1974) of' the child who 

def'ined the term ~ as a 'kind of' bomb'. There We were concerne d with the 

ef'f'ect of' the connotation of' the Vlord 'bomb' on their understBl1ding. It can 

be noted here that grave conf'usion could arise in the child's mind as he deals 

with the atom if' he is picturing a bomb the whole time. 

(iii) Some examples f'rom the examination scripts of standro'd eight pupils 

are as follows: 

1. QUESTION: You want to investigate the reaction df' iodine with a metal like 

magnesium- in . the laboratory. 

1 • What measures would you take to ensure a reaction between 

the two substances? 

2. Vlrite a balanced equation f'or the reaction. Which substance 

is being reduced? Why? 

M.'SI'IER TO 2: The relevant section of' the textbook used by the pupils who 

wrote the examination paper in which this question occurred is 

reprinted at the top of' the following page: 
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In both reactions the metal iodides were formed according 
to the reactions: 

2Na + I. -+ 2NaI 
Mg + I, -+ MgI, 

The formation of these products may be explained on the 
basis of our ionic bond model, as follows: 

e-

-----" Na- + _!: ...... [Na] + + m -
N!r 

We have evidence of electron transfer and, as in the case of 
the reactions between metals and metal salts, we are dealing 
once more with reactions of the· oxidation- reduction type. 

Sodium donates an electron according to the half-reaction 
Na -+ Na+ + e-

and forms a sodium ion. 
According to our definition, sodium is oxidized. 
The iodine atom accepts this electron 

r + e- ...... 1-
to form an iodide ion. 

Iodine is thus reduced. 
The substance that is reduced (iodine) is known as the oxi­

dizing agent and the substance tbat is oxidized (as sodium 
above) is called the reducing agent. 

Thus, for magnesium and iodine we have: 
20-

electron 
donor 

Mg-------I. electron acceptor 

loxidation !reduction 

Mg++ 21-
Magnesium is oxidized because it Gonates electrons. It is 
therefore the reducing ageut. 

Iodine is reduc·ed because it Dccepts electrons. It is therefore 
tile. oxidizing agent. 

(Brink and Jones: p 213) 

The problems which arose with many of the answers was the fact that pupils 

tended to transfer the general meaning of • reduced' to this context, ie the 

concept of diminishing, bringing to a smaller number or quantity. Thus, even 

where they had coped with the eqUation, many were confused as to whether the 

magnesium or the iodine had been reduced. It is contrary to one's intuition 

based on general vocabulary to think that reduction involves qaining; that the 

substance that is reduced gains electrons; thet the substance thet loses 

electrons is called a reducing agent. One answer which was typical of many 

was as follows: 

~ + Mg ) 

The Mg is being reduced as it looses (sic) electrons. 
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The situation is aggravated by the fact that, as used here, the terms 

reduction and oxidation are a strange pair of converse opposites; one of them 

seems to suggest a connection with oxygen and the other not; furthermore, as 

used here, neither is defined in terms of a relationship to oxygen. When used 

in the context of reactions involving oxygen, they make more sense, since the 

reduction means the removal of oxygen and oxidation the addition of oxygen. 

This, however, is only one of the uses of these terms . Uvarov et al (1979) 

state that the term reduction is 'also used more generally to include any 

reaction in which en atom gains electrons'. 

It might be added here that questions concerning the terms accep~ and donor 

as used in the textbook extract quoted above are equally likely to lead to 

confusion: the electron acceptor is reduced, while the electron donor is 

oxidise9· 

2. QUESTION: Describe how conduction of electricity occurs in metals. 

Af\EWER: Current consists of 'free' electrons Which drift to positive 

and when a potential is placed across the conductor, the free 

electrons move from atom to atom. A cell provides the potential 

difference. 

This example has been referred to twice before, once to illustrate the problems 

that can arise from abstract concepts and once to indicate the problems 

resulting from the fact that certain terms can occur in more than one set. The 

example is deliberately repeated here to show that the cause of problems can be 

manifold. Here we are concerned with the term potential, which is drawn from 

general vocabulary. Brink and Jones define potential difference as follows: 

The Potent ail Difference between two points in a circuit is the 
energy transferred when one coulomb of charge moves from one point 
to the other. 

(p 101) 

The word 'potential' is defined as follows in its general sense by the Longmans 

dictionary of conter.lj?orary English (1978): 

(ths degree of) possibility for developing or being developed 

(p 850) 
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The concise Oxford dictionary (1976:865) similarly suggests the word 'latent' 

as a synonym. Yet in the scientific context it is used to suggest something 

actuel - it is the amount of energy transferred from one point to another. In 

general vocabulary one might think of a child havIng the potential to grow to 

six feet in height; if he is at present four feet, we might say that the 

potential difference is two feet. Once, however, he has reached six feet, we 

no longer talk of his 'potential' except in the past tense - he has fulfilled 

his potential, and the concept of a 'potential difference' is no longer 

relevent. In Science, however, the fact that the potential difference has 

been fulfilled by the transference of x coulombs of energy is the very basis 

for talking about the difference. 

It is very probable that, in addition to the other factors involved here, the 

transfer of general meaning to technical meaning of the t e rm potential could 

aocount for the fact thae very fell candidates were able to answer the above 

question. 

3. QUESTION: How can the pH value of a solution be determined? 

I'NSI'IER : By using the universal indicator. 

One candidate wrote: 'Using the international indicator'. One of the meanings 

of the word 'universal' (done, found, eto in all parts of the world), which 

relates indirectly to the Vlord 'intarnational', had obviously interfered here 

in the child's mind. The confusion of universal and 'international' suggests 

a complete lack of understanding of the adjective as used in the compound term 

universal indioator, ie something which can be widely used for testing certain 

properties of solutions. 

4. QUESTION: 1. Draw two separate graphs to show the difference in wave form 

of the following vibrations. Draw the graphs to cover a 

time interval of 1 second and label your axes. 

a) amplitude 15mm, frequency 8Hz 
b) amplitude 25mm, frequency 4Hz 

2. If the vibrations above cause audible sounds, state how (a) 

differs from (b) when you listen to them. 

This example has also been cited before for a different reeson. Here it can be 

noted that there were some pupils who tended to see frequency as suggesting 



102 

'many times'. The reason is probably the Fact that, in general vocabulary, 

thare is en adjective 'Frequent' which does reFer to the concept of 'many times'; 

these pupils, then, could have transFerred the meaning of the adj ective to the 

~ which in itselF is neutral in this regard l IF this is so, then one could 

uxpect similar problems to arise with other terms such as the Following: 

heat (adjective: hot) 

energy (adjective: energetic) 

(b) History 

McBride (1979) comments that it is the 'ordinary common words' !in History that 

'oFten cause the most trouble'. He continues as Follows: 

They do this precisely because they are very common and pupils 
already hava in their minds many associations and reFerents For , 
them. 

(p 20) 

Edwards (1978) ml'll<:es a Further point in this connection: 

••• most of the terms in historical narrative are not esoteric 
but are part of 'normal educatad usage'. Despite the basic 
problems of comprehension which some pupils may experience, 
they are much less likely to be taught than are similarly 
salient terms in other subjects. Pupils ara thereFore unusually ' 
dependent on the language they 'bring with them'. 

(p 59) 

The problem in History, then, is not merely the co-occurrence of the terms in 

general vocabulary, but also the Fact that historical concepts on the Whole 

are more 'common sense' in their nature than scientiFic ones and that the 

meanings of the terms are more similar to the meanings of tha words in general 

vocabulary than is the case in Science. The result is that tha teacher and the 

pupil are less likely to be aware that the term ~ a term and that it thereFore 

needs closer examination. The Familiarity of historical concepts contrasts 

with the Foreign~ of scientiFic concepts, which meens that the problem of 

interFerence of knowledge of' the terms as items of general vocabulary is more 

likely to arise in History than in Science. The greater Frequency with which 

they occur in History, of course, also multiplies the chances of this type of 

problem occurring. 
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Thompson (1972) sums · up the types of problems that arise very succinctly as 

follows: 

Many ••• [fermi! like 'war', 'church', 'king' and 'field' occur 
.asryday language. This can be a considerable advantago, but it 
can also lead to vagueness, a too limited interpretation based on 
a particular connotation in the child's experience, or a serious 
misrepresentation because meanings words had in the past may have 
changed significantly over time. 

(pp 25-26) 

Thompson mentions three problems, the first two of which are common to all 

disciplines which share terms with general vocabulary and the third of which 

is peculiar to History. Each of these will be dealt with by way of illustrations 

below. 

(i) Vagueness: The tendency not to realise the need to 'tighten up' on the 

meaning of a word from general vocabulary, the need to seek a more precise and 

exact meaning for i t ~ is very common in History. Two examples taken from the 

scripts of standard eight pupils are the terms vagrancy/vagrant and reform: 

VAGRAWI /VAGRANCY: One qUestion was based on Retief's Manifesto, namely tha 

statement of grievances pUblished in The Graham's Town Journal by tha laader of 

one of the Voortrekker parties in 1838. The first of the grievances read as 

follows: 

We despair of saving the colony from those evils which threaten it 
by the turbulent and dishonest conduct of vagrants, Who are allowed 
to infest the country in every pert; nor do Vie see any prospect 
of peace or happiness for our children in a country thus distracted 
by internal commotions. 

The question based on this extract was as follows: 

Describe What the vagrancy problem mentioned in the Manifesto was 
and discuss the legislation that had created this problem. 

The concise Oxford dictionary (1976) defines a 'vagrant' as follows: 



- - - --------- ---

104 

The first sense refers to the way of life of the vagrant and the second to the 

acts which follow from this way of life. In order to understand the complaint 

of Retief and his men it is necessary to see both these senses as relevant. The 

fact that they 'infest the country in avery part' is the result of their lack of 

fixed abode; and the 'evils' which threaten the colony are the stock thefts, 

etc which took place as they wandered about. One answer, which is typical, 

omits what is probably the more important aspect of the complaint, ie tha !evil' 

acts: 

The vagrancy problem Was a result of the legislation which 
announced that Hottentots would receive equality with the Whites. 
As a result of this the Hottentots · wandered where they Wanted and 
there Was a large amount of vagrancy. 

Another question asked the pupils to '~Jrite an explanatory sentence' on each of 

a set of items, 'to mcke the meaning clear in its historical context'. One of 

these was the term vagrancy. The teacher's memorandum reflected both aspects 

of the dictionary meaITLng: 

Vagrancy c shifting sociological pattern observed by the 
Hottentots - no fixed homes + social evils which flow. 

The teacher's definition here is rather questionable in terms of wording. 

('shifting sociological pattern'), reflecting the point made earlier about 

terminological incompetence on the part of the teacher. Nevertheless, the 

teacher concerned was obviously looking for both aspects of the dictionary 

definition of the term 'vagrancy'. By contrast, a typical answer from the 

pupils was the following, which reflects only one component: 

Vagrancy means to be without a job and without a dwelling. 

REFORM: . The concise O>,ford dictionary gives as one of the senses of this word 

the following: 

Make (person, institution, procedure, conduct, oneself), or (of. 
person or body of persons) become better by removal or abandonment 
of imperfections, faults, or errors 

(p 940) 

There are two aspects of meaning involved here: 
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- change 

- which is regarded as being an improvement, for the good 

One question required pupils to write 'good paragraphs of between 10 and 15 

lines in length' on a number of subjects, one of which was 'the reforms of 

Janssens and de Mist'-a question which has previously been referrad to and the 

releVant textbook section of which appears in Appendix A (p A4). It is clear 

that a number of the candidates were obviously very vague as to What the term 

reform meant, with the result that they were unable to selact the relevant 

facts to present in their answers. Others did not score very high on the ma~s 

allocated to 'insight' because they had not grasped the two aspects of the term 

reform. If one examines the answer produced by Candidate A, one finds that a 

number of changes 

more money, which 

which ere not improvements ere mentioned, eg the printing of 

led to the 

opposite of an improvement. 

devaluation of the rixdollar, which was in fact 

The fact that two new districts were formed and 

the 

that field-cornets were appointed are not explicitly related to the idea of 

improvement; the fact that the first change meant smaller · districts so as 'to 

improve the administration' and the fact that tha second '.'1as aimed at ensuring 

that there was someona 'to maintain order in each ward' - points specifically 

commented on in the textbook - ere not mentioned by the candidate. Candidate . B, 

on the other hand, indicated in his answer that he was not aware that reform 

involves change: 

and not what was 

many of the points he makes ere simply statements of what was . -
changed to What. In both these cases , various factors could 

have militated against good answers; it is reasonable to assume that one of 

these factors was a vague understanding of the term reform. 

(ii) Inaccuracy: The fact that knowledge of the general meaning of a term 

can interfere with the strictly technical meaning of a term is obviously a 

greater problem where the term is used in a slightly different or restricted 

way from the way it is used in general Vocabulary . The term balance of power 

is a case in point here. Van Rensburg et al (1976) define this term as the 

internaticnal policy of preventing one state, or group of states, 
from becoming powerful enough to attack other states. 

(p 137) 

One question which involved this term Was as follows: 

Write a sentence on each of the following principles adopted by 
the leaders at tha Congress of Vienna. Show that you understand 
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clearly the meaning of each: hereditary legitimacy; 
absolutism; balance of power 

One of the candidates had not fully grasped the technical use of the term, ie 

the fact that it refers to balance between states only and not between any 

groups. His answer reveals a lack of awareness of this restriction of the 

meaning: 

It is to make sure that there is a balance of power between groups. 
If one has more power, he will therefore beat the other power. 

In general vocabulary, one thinks in terms of any group which miyht be 

fighting to become the most powerful. Two others used the term in a sense 

which is perfectly logical if taken as a mere phrase in general vocabulary: 

1. This meant that there had to be a balance between freedom 
and authority. 

2. This was one of the aims of the French Revolution. This means 
the abolition of privileges; the nobles having no feudal rights 
or privileges. Equality among all; and that applies to equal 
taxation. The middle class can also air their point of view. 

80th of these 'common sense' uses of the phrase are not only out of line with 

the technicel use of the term in History but are also totally contradictory to 

the principles adopted by the Congress of Vienna, which aimed to set the clock 

back, to revert to the Gld Order of privilege and ineqUality. 

In the History Ques tionnaire to standard eight pupils (Appendix G), pupils were 

asked to define the term popular as used in the phrase popular ballot. Of the 

42 candidates, only 6 (14, 3610) were able to supply the correct answer (a 

ballot open to the general public) and 2 recorded a non-response. The most 

common meaning in general vocabulary . was the one which Vias supplied by nearly 

all the others. The follovdng definitions Vlere typical: 

liked by the majority of the people 

well known, famous 
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(c) 'Presentism' 

A particular problem of the general-technical overlap in History is one which 

arises from the nature of a subject which has a body of knowledge based on 

the broad concepts of time and change. Whereas in Science denotations of terms 

are based on synchronic clessification, this is not entirely the case in His tory: 

here phenomena vary not only as r egards the different referents which we find 

around us today, but also as regards differences between the phenomena as they 

were then and as they are now. The following aCCount of the varying meanings 

of the term sovereignty.' ;i.ssued by the Rhodes Univel'Sity Department afHistory 

illustrates this point very well: 

This may be defined as the ultimate respository of power in a 
defined territorial area. In theory it is absolute. In practice 
it is often tempered by tradition, ritual. procedures and 
conventional cOlM'.on sense. 

Many Americans regard their constitution as sovereign in this sense. 
In Britain, the Crown-i n-Parliament, ie King, Lords e.nd Commons, is 
regarded as the sovereign authority. In France, the theory is the 
post-revolutionalY concept of the sovereignity of the people. 

In the late 19th Century, sovereignty can usually be identified by 
the exercise of the functions of sovereignty - ie does a country 
make its own laws and impose them 7 Has it power and status to 
conclude treaties with other sovereign states ? 

Whether there is or ought to be sovereignty of this type is a 
matter of debate. In practice, in international relations in the 
19th Century the above were the assumptions of sovereignty, and it 
was assumed that one country should not interfere with the internal 
policies of another state. 

Defective competence can result from the fact that the child has a concept 

which is based either on the phenomena as they are ~ or as th?y are generally. 

The first of these leads to a problem which Partington (1980) calls 'presentism', 

which is. in effect, a kind of retrospective overgeneralisation resulting in a 

concept which is too restricted as regards its reference. Partington comments 

as follows: 

There are real dangers in a 'presentism' which forces stUdents to 
approach the past through the analogy of· contemporary thought or 
institutions ••• ... stude nts at any givefl moment of .. time have a 
specific range of experiences and concepts ' Which must s!l ,,'f)e ·thair 
!lssuliptions Bl"d expectations when they encounter new experiences, 
directly or of the past. 

(p 93) 
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8embaum (19'12) pinpoints the problem by indicating what ought to be realised 

by any student or History: 

The historian and teacher ••• must always remember that the word in 
the document is only a symbol, and may well have a dirrerent range 
or possible rererents todey. The situation and contexts in which a 
word is used vary and change with the times. 

(pp 43-44) 

The problem or 'presentism' can be illustrated by examining the responses of 

pupils to the rollowing question in the History Questionnaire (Appendix G): 

The rollowing are three statements relevant to the Causes of the 
French Revolution. Read them, and then answer the question which 
follows: 

A. The French Parliament was called the 'States General'. It 
consisted of three parts - the First, Second and Third Estate. 

8. The French Parliament had not met since 1614. Since then, the 
king had had absolute power. 

c. The Third Estate consisted of the ordinary citizens, professional 
people, vassals, workers and serfs who constituted Lmade up) 
90 per cent of the French population. 

State whether the following statement is TRUE or FALSE. Give a brief 
but clear reason for your answer: 

In view of these facts, it is to be expected that the members of 
the Third Estate would resent the fact that they had been 
deprived or their former political right - the right to the major 
say in the Rovernirg of the country. 

The answer which Was sought here was FALSE, on the follOWing grounds: 

1. Although the Third Estate made up 90% of the population, 

they formed only one third of the States General. 

2. Since the voting was carried out according to Estates, the Third 

Estate was usually outvoted by 2 to 1. 

3. The States General had, in any case, only wielded limited power. 

Of the 42 respondents, 2 did not respond at all, while of the r emaining 40 only 

5 provided the correct answer. The reasons given by these five varied 

considerably in accuracy and only one, in fact, commented that 'T,ha Third 

Estate had never had the major say in the gO,verning of the country'. 
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The aim of the exercise was to test the extent to which pupils interpreted 

the term parliament according to modem ' views. In order to answer the question 

edequately pupils needed background knowledge - but this should not have been 

a great problem as they had just written an examination on this work when the 

Questionnaire Was presented to them. It was elso necessary to deduce a fair 

amount. However. the fact that most assumed that the underlined statement was 

true is probably largely due to the fact that they had assumed that. because 

the Third Estate had participated in a parliament and formed the majority in 

the country, they had had tha major say in the running of the country. 

Presentism sometimes occurs with the use of the names of places that have 

changed. For example, a pupil writing of Bismarck's role in the unification 

of Germany referred to Prussia as Germany, though the whole point of Bismarck's 

efforts was that there was no Germany at that stage, there were only a number of 

states of which Prussia was the leading one. 

The other possibility here is where terms are defined generelly rather than 

with specific reference to the particular period. An example of this type ·of 

error, which Partington (1980) cells 'ahistoricism', is the following definition 

by a pupil of the term absolutism in the eighteenth century: 

It means the ruler has' ell the power. 

IVhat is missing is the reference to a monarch. since at that stage ell absolute 

rulers in Europe were mon8rchs: absolutism therefore refers to the rule by an 

absolute monarch. This may possibly be regarded as a mere quibble, but the . 

definition could reflect a pupil's lack of understanding of the nature of the 

ruler of the eighteenth century. which in turn reflects a lack of understanding 

of developments in politicel authority in subsequent periods of history. 

5.3 OVERLAP BE1WEEN TED-INICAL VOCABULARIES 

A further type of polysemy with which the child has to contend is thet which 

results from the same tem occurring in more than one technical vocabulary. It 

is unlikely in these cases that the pupil will confuse the meanings ae such. 

Each arises in a di fferent context and is either distinctly difrerent or has a 

type of difference which is unlikely to lead to confusion despite the overlap in 

meaning. Nevertheless. there could be puzzlement on the part of the child 

involved in the various disciplines when he first meets a known term in another 
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discipline, and he has consciously to register the similarities and differences. 

There are also general adjustments in thinking that are required when using the 

sema term in different disciplines which relate to the underlying differences 

between these disciplines. A failure to do so could lead to a lack of full 

understanding of the concepts invmlved or, more seriously, a lack of under­

standing of the general differences between the types of knowledge and methods 

of inquiry of the different disciplines. These potential problems can be 

illustrated by reference to two eXEYIlples of technical overlap. 

5.3.1 Q-IEMISTRY AND HISTORY 

The term reaction occurs in both Chemistry and History. In both Ca'3BS the 

concept involves one thing responding to another; however, each discipline 

uses the term in its own particular narrow sense. In Chemistry, it refers to 

'the interaction between two or more substances, resulting in chemical changes' 

in them (Uvarov et al: 1979:928). In History, it is used in the sEYlle sense as 

one of its general senses, viz to refer to 'the tendency to oppose change' 

(Concise Oxford dictionary: 1976:928). The differences 'are, that in one case, 

the two items concerned must of necessity effect each other, whereas in History 

it is only a tende ncy involved, and that it is a unilateral affair rather than 

a reciprocal one. For exempJ.e, if a metal reacts with an aCid, both substances 

are affected, but if ~~tternich tried to stop the revolutionary ideas, this 

did not mean that they had any impact upon him as such. 

The main problem here, however, is the difference in the underlying conception 

of these two terms which relatesto the difference between historical and 

scientific thinking. In Chemistry, the reaction, given the appropriate sub­

stances and the appropriate conditions, is both predictable and analysable; it 

is almost inevitable as it is governed by scientific 'laws'. In History, on the 

other hand, unless a Marxist view is adopted, the situation is not so clear-cut; 

there are too many unpredictable variables involved. This is not, however, 

always realised by the child generally in coping with the b vo subjects and in 

particular dealing with common terms. The Schools Council History 13-16 project 

cites examples of schoolchildren's tendency to use scientific analogies in 

historical explanation, which would lead them to see someone's reaction to 

change or the c euss of something as determined by 'fixed' laws as in Science. 

In History, the child has to avoid the danger of misinterpretation which can 

arise from the transfer of scientific thinking to historical concepts and 
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histgrical explanation. He has to realise that predictability is more 

difficult: just because an individual happens to hold conservative views, or 

views contrary to the progressive views propounded by the regime, does not 

mean that he is necessarily a candidate for reactionary behaviour. Furthennore, 

just because X held those views in opposition to regime A does not mean thet y, 

who holds the serne views in opposition to e. similar type of regime B, will 

necessarily indulge in reactionary behaviour just because X did so. From the 

other point of view, one cannot necessarily interpret opposing actions on the 

part of an indivitilal to be reactionary in motive - they could be indicative 

of personal ernbition; machievellians may well oppose regimes whose changes 

they support simply for the sake of personal power. 

This difference relates to two other differences between scientific and 

historical thinking which the child has to perceive. Firstly, whereas in Science 

it is possible to prove generalisations by means of exp.8rimentation, this is not 

so in History. Stephens (19?4) comments as follows in this connection: 

The interactions and relationships Lin History~ are not testable 
in the sane way as physical matters are: We cannot experime nt with 
them; rIB cannot replicate events, circumstancp..s , and conditions 
to see if the serne results will be produced. 

(p ?3) 

linked to this is the fact that, in scientific matt ers, once a reaction has 

been observed and verified or a substance or phe nomenon has been identified, 

it is deliberately labelle d and generally agree d upon to be the label for that 

concept . Anything which can subse quently be proved to be an instance of that 

concept wi ll then automatically be called by that term. In History, however, 

BIB:l where the serne set of actions recu~ from time to time, historians may differ 

as to which of these they would regard as instances of a particular concept. 

The first difference mentioned here takes us to . the second point, which is 

closely related to the fil'St . And that is the question of bias in History, a 

matter which , on the whole, is not relevant to scientific interpretations. The 

labelling of H2 + 0 = H
2

0 as a reaction is beyond question s ince it is based on 

objective criteria which Can be demonstrated or can be illustrated by logic. 

However, the argument that ' Metternich was involve d in the reaction in Europe 

to the ide as of the French Re volution' is not thus provable and could be based 

on bias . This can also be seen in the different answers which differ ent 

people might give to a question such as, 'Was Piet Retief a reactionary or a man 
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of principle?' Terms such as agitator, radical, madera!.!!., leftist, rebel, 

liberal, conservative, etc are all subject to biassed application. 

The differences between the uses of terms common to different disciplines ClI'8; 
then, related to underlying differences be~yeen the disciplines in general. 

This does not mean that History is untestable, that it is based on bias. It 

does mean that matters are not a clear-cut and require different kinds of 

arguments and 'evidence'; and it means that the child has to learn to adapt 

to these different kinds of thinking and beware of transferring ana type which 

is relevant to one discipline to another. 

5.3.2 G-IHrrSTRY AND pHYSICS 

An example in this connection has already been cited and can merely be repeated 

briefly here to illustrate the point of the need for adjustment when a term 

occurs in more than one discipline's terminology. In Physics, the term water 

is used almost in a non-technical sense to refer to, for example, a type of 

medium for the transmission of light and sound. In studying Physics, therefore, 

the child sees 'water' as a liquid which has the property of being able to 

transmit light and sound according to certain laws. In Chemistry, on the other 

hand, the term water refers to a different concept, viz a liquid compound 

composed of two part hydrogen and one part oxygen. 

Moving from one discipline to another here should not cause problems as such 

but it does call upon the child to make conceptual adjustments which are 

demanding enough. 

5.4 aJNa...USION 

It has been suggested in this chapter that one of the semantic ideals of 

terminology is to achieve a fixed signification, both synchronically and 

diachronically, for each tenn. It has also been pointed out that in practice 

this is not always achieved. The resulting multiplicity of meaning causes 

problems for the pupils who have to work with these terms. In particular, the 

fact that the same word may occur in general and technical vocabulary creates 

problems for pupils. The fact that far more historical terms are derived from 

general vocabulary - as well as the fact that historical tenns and concepts 
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are notes self-consciously established as ere scientific terms and the fact 

that historical terms also have a diachronic dimension - means that the 

problem of multiplicity of meaning is far more likely to occur in History than 

in Science. That this is so is clear from the fact that far more examples of 

incompetence in this regard can be found in pupils' work in History than in 

Science. 
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D-lAPTEFl 6 

ASPECTS OF mE DEVElOPMENT OF CONCEP11JAL COf;PETENCE 

We have been dealing so far with the charactaristicSof conceptual competence 

end the problems resulting from incompetence in this area. Vie turn now to the 

devslopment of conceptual competence. It is not proposed to give a detailed 

psychological account of the \'Ihole process involvod:in the acqUisition of 

conceptual competence but rather to provide a brief description of certain 

aspects which are reI event to the problsrns already mentioned end to the 

solutions which will be discussed in due course. Two issues in particular will 

be dealt with, viz the devslopment of concepts and the development of concept­

term links. 

6.1 n~E ACQUISITION OF COf\CEPTS 

6.1 .1 TI-fE FORM OF CONCEPTS 

An importent question which has alweys occupied those who have explored tha 

nature and acquisition of concepts is the question of the actual representation 

of the class of entities e concept refers to. The issue here is the basis on 

which entities in a category are regarded as 'having something in common'. en 

issue which affects the manner in which the individual arrives at a classi­

fication of entities. There are currently two competing theories in this 

connection. These are as follows: 

(a) Prototypes 

The prototype theory instituted by Eleanor Rosch is gaining popularity as an 

account of the nature of concepts end the process of concept attainment. Bourne 

et al (1979) described this theory as follows: 

Rosch's fundamental hypothesis is that categories have an internal 
structure - that is, categories are composed of a core meaning 
(prototype or best example) and a distance dimension defined by the 
decreasing similarity of other instences of the prototype. 

(p 207) 
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In other words, what is stored in the person's mind is 'protypes for naturel 

categories, ,11th instances being al'Yarg'ld in order of deviation from the proto­

type' (Cohen:1977:150). Cohen mentions, for example, that the prototyoe theory 

argues that 'The category of chair is defined, not by a set of criterial 

features, but by a distribution ofuverlapping features which are shared by most 

instances, ond are incorporated into the prototype' (p 152). On these grounds, 

·then, say Bourne et al (1979), Rosch argues that'what a subject generates when 

he hears a category name is not a list of features shared by all members of the 

category, but rather a .representation of the nest category member' (p 208). 

(b) ~tures 

The theory of Rosch Was a reaction against the feature list theory, in which 

'a concept is defined in terms of some relation among a set of relevant features' 

(Bourne et al:1979:215). Concepts are therefore represented end processed 

mentally in terms of a common list of faatures which are critical for category 

membership,snd concept attainment means seeking the critical list of features 

which distinguish one concept from another. Rosch criticises the feature list 

theory on the grounds that it does not allow for degree of category membership, 

for instances to be seen in terms of distance from the prototype. Bourne et el 

(1979) comment as follows on the grounds of her objection: 

It mey be that Rosch has taken too simp1.istiq a view of the feature 
list theory of concepts. While it is true that, in many laboratory 
situations, critical features are perfect predictions of category 
membership, that is not necessarily the case nor is it strictly 
implied by the feature list theory. 

(p 214) 

These authors point out that the two theories are not necessarily contradictory. 

The prototype can be seen as the image which contains all or the maximal number 

of defining features. Their conclusion is as follows: 

There is no way of knowing at the present time whether a prototype 
or a feature list theory will serve the science of cognitive 
psychology better. 

(p 215) 

The compromise possibility is also mentioned by Cohen, but from a different 

point of view: she suggests that it is possible that 'not ell concepts are 
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represented as mental prototypes'. 

Fortunately, it is not necessary to try to resolve the conflicts and the problems 

surrounding these two competing theories here. All that we need note is that 

both theories have implications for the acquisition of concepts and the teaching 

of concepts. The prototype theory suggests that the traditional way of teaching 

concepts in academic disciplines by the use of definitions (ie where it is 

assumed that a knowledge of the features which ere regarded as being common to 

all i~stances of a concept is equivalent to an understanding of the concept) 

is not in keeping with either the nature or the natural means of concept 

attainment. On the other hand, it is a fact that a learner in an academic 

subject is required to have explicit, conscious knmvledge, ie knowledge about 

a concept as well as knowledge of a concept. In daily life one does not often 

stop to reflect upon the difference between a dining room chair and a kitchen 

chair; nor does one usually have to justify to others the distinction; in 

dealing with school subjects, however, this is necessary. Pupils are called 

upon to explain why they see an instance as an instanC'.8 or a non-instance and to 

give general descriptions of What determines the distinction between concepts. 

This they can do only on the basis of a conscious set of defining features -

which means that the feature list theory is necessary at least at this stage. 

6.1 .2 EXISTIfIG KI\OWlEDGE 

An important aspect of concept attainment which is increasingly being stressed 

today is the fect that concepts are not acquired by a process of 'accumUlative 

fragmentation', which Watts, Gilbert and Pope (1982) define as the 'notion that 

knowledge is a growing collection of substantiated facts ~'nuggets of knowledge"' 

(p 5). When a new concept is attained, it is not received as an integrated 

whole, but is reconstructed by the individual. This reconstruction is performed 

in relation to the individual's existing knowledge structure; and the concept 

as actually acquired is not an inviolable entity which is absorbed holus-bolus 

- it is reconstructed in terms of his existing knowledge structure. Each 

person's internal ~map' or representation of reality, his coherent 'worldview', 

is unique; which means that there are likely to be differences between each 

person's version of the ' 'aema'···concept. This view is based on the theory of the 

interconnectedness of the cognitive system propounded years ago by Piaget end 

the theory of 'personal constructs' · of the psychologist, G Kelly (eg I!:!.!! 
psychology of personal constructs) whose views are enjoying considerable 

popularity in psychological end educational circles today. 
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When one speaks of the child's 'existing knowledge' here ons is referring to 

three basic aspects: there are the concepts which fom part of the same 

semantic field, which we havo alreedy indicated are closely inter-related; 

there are the concepts which oelong to other semantic fields or disciplines; 

and there are the concepts of general knowledge. In order for a chHd to 

assimilate a new concept in a particular subject properly, he needs to relate 

it, firstly, to the other relevant concepts in the flubjec'c and , secondly, where 

appropriate, to link it up with concept s in other subjects and with concepts in 

general knowledge. 

If one examines the writings of pupils and takes into account experimental 

evidence concerning pupils' acquisition of concepts one can see that this ideal 

of maaningful assimilation does not always occur. There are two types of 

defective competence which can occur here. In the first place, the child may 

compartmentalise knowledge - either acquire concepts in a subject without 

relating them to others or relate them to concepts in the discipline but not to 

relevant concepts in other disciplines or general knowledge. Hewson (1980) 

comments as follows in this connection: 

Knowledge of science is then used to pass examinations, for 
example, but judgement on its plausibility is suspended. 

(p 402) 

Osborne and Gilbert (1980) give the following report on this phenomenon: 

We gained the impression that 16-18-year-old physioPstudents tended 
to answer the questions in terns of what they considered to be a 
rather strange, idealised Vlorld of physics largely unrelated to 
their real world end to their early intuitive understandings. In 
this physics world" intuition is ignored and rules are applied 
without qualifications being made. 

(p 315) 

The other possibility is that the concept may be assimilated, but assimilated 

incorrectly - something which can result pertly from the leck of trying to link 

up properly in the first place. We heve already c1 ted examples of pupils who 

tend to link up technical concepts incorrectly with everyday concepts where the 

concepts are ettached to lexical items common to both the discipline and 

general knowledge. This is not the only reason for faulty assimilation: any 

concept is potentially capable of feulty assimilation. The problem is 
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aggravated by the fact that the child is then caught in a vicious circle: when 

assimilating new concepts into existing, faulty, concepts, the new concepts will 

in turn also most likely be defective. An example in point here is the common 

misconception among Chemistry pupils whereby they think of temperature as 

being directly proportional to volume. This, in turn, leads to misunderstandings 

about other concepts, eg evaporation and cooling. This can be illustrated by 

, the responses to the following question put to standard eight Science pupils 

in an examination: 

Explain how evaporation causes cooling. 

The relevant facts are as follows: 

1. Temperature c aver~ge kinetic energy 

2. Molecules with greater kinetic energy can break surface tension; 
therefore they escape first 

3. Wolecules with less kinetic energy are left behind 

4. Therefore average kinetic energy decreases 

5. Therefore temperature decreases 

The following answer was typical of a number of answers (original spelling 

retained) : 

When a liquid boils the molecules move around vigourously until 
they break away from the serfece tent ion and thus there is less of 
the liquid molecules end therefore they bump against less molecules 
and therefore the molecules settle down and the liquid gets cold. 

In addition to the confusion regarding boiling liquids, there is the fact that 

the candidate has assumed that the greater the quantity of the liquid the 

higher the temperature. 

6.1.3 STAGES OF COGNITIVE OEVELCPWEm' 

It is generally accepted that the ability to assimilate new concepts depends to 

a large extent on the child's 'stage' of development. In this connection 

Steele (1976) corr;nents as followsl 

In recent years much attention l'1!13been paid to the idea that 
children pass through various stages as their thought processes 
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develop. The most influential contribution in his Field has been 
made by Piaget working in Geneva ••• 

(p 14) 

Piaget's conclusions have been questioned and challsnged on various grounds; 

yet his argument· that the child's mind goss through recognisable stages has 

been generally accepted, and his actual account of these stages forms the basis 

of most thinking and research in the area of cognitive development. Thompson 

(1972) comments that 'Piaget's analysis of the child's developing capacity to 

learn. despite criticisms of over-rigidity, remains a basic contribution in 

this field I (p 12). 

This is not the place to enter into details of these 'stages'. A briaf summary 

of the periods relevant to the high school child is, however, necessary. The 

two stages involved here are as follows: 

(1) Middle childhood (about 8 - 11 years): This period is referred 

to as the period of 'concrete operations', since it is nolY that 

the child learns to perform • operations , upon concepts, but 

these operations are only able to be perfonoed in concreto 

sj:tuations. As Zaccaria (1978) puts it, 'Thought ••• is still 

tied to the concrete, limited to the immediate evidence 

available, and it is centered on the world of sense experience' 

(p 324). This new ability (ie the ability to perform operations) 

makes it possible for him to perform two new cognitive tasks -

firstly to think about things (he now internalises actions which 

make it possible for him 'to do in his head' what before ha 

could only accomplish through overt actions); secondly, ha can 

deal with relations between classes of. things. 

(2) Adolescence (12 - 15 years): This period is known as the period 

of 'formal operations' because during this period the child 

moves from operations which are 'formal' in the sense that he 

is noVi able to deal not only with the reality before him but 

also with the world of pure possibility - the world of ebstract, 

propositional statements, the world of 'as if'. He is now able 

to cope with deductive reasoning, ie to draw conclusions from 

pure hypotheses and not merely from observation. 
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The Tact that children pass through various stages aT cognitive development 

can ceuse problems in concept acquisition Tor one aT two reasons: either the 

concepts could be above the level aT thinking typical OT the stage aT develop­

ment that a partirular g-roup oT pupils generally ought to have reached by then; 

or, since not all children progress at the same pacs, it could be that the 

concepts are too diTTicult Tor certain children only. Either way; there is the 

'possibility that the demands being made on the pupils are unrealistic and 

conceptual incompetence is bound to occur. This point will be dealt with in 

greater detail in a later section. 

6.2 mf'CEPTS AND TER/;B 

6.2.1 RELATIONS BEnVEEN TER&D AND CO~~EPTS 

So far we have looked at conceptual competencs mainly in terms aT the concepts 

involved. However, as stated at the outset, conceptual competence involves 

not only knowing and understanding concepts but also knowing the appropriate 

labels to express concepts and to recall concepts when others use the labels. 

We tum now to the QUestion OT the relations between labels (terms) and concepts. 

There are three aspects involved in the acquisition, use and understanding of 

terms as regards their meanings: 

1 • the' class' or concept 

2. the term itself 

3. the reTeren-cs in the outside world which ere regarded as 

'instances' of the concept 

The relations between these three aspects was summed up by Ogden & Richards, 

Gomperz and others in the Torm'of a triangle as follows: 

symbol 

concept 
(reTerence) 

individual object 
(reTerent) 
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WUster (1959/eo) leter revised the picture on the basis of this triangle and 

de Saussure's theories as follows: 

a 1 • 

A 

B 

BIB2 

b l • 

concepts 
(language system) 

symbo'l 
l! 

(speaking or writing 
of the lang'.Jage) 

a 2 · .. indi vidual objects ,,= 
same type 

the 

general concept of the indi-
vidual concepts AI' A, 
concept 0: the symbol 
individual concepts of a 
phonic or written far::) 

b 2 ···phonic or written !::-rm of 
individuals 

meaning 
A 

.j.ndividual 
objects 

Examples: 
a

1 = individual 

a 2 = individual 

b
l = the written 

IIchair" 

b 2 = the written 
~'chair" 

chair 

chair 

or spoken word 

or spoken word : 

Felber (197ge) explains the diagram as follows: 

The upper half of the schema represents the realm of concepts 

corresponding to the language systam. The lower half of the scheme 

depicts the perceptible reality. A number of individual 

representations (called "realisations") correspond to each concept. 

Individual concepts (A1, ~) correspond to individual objects (a1, ~), 

and tha individual concepts are under certain conditions summarised 

in e general concept (A). 

Concept 8, being a symbol, is permanently assigned to concept A, i.e. 

concepts of a concept 8 is the general concept 

phonic or written form (81, 82), 

of the individual 

The symbol is objectified in 
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speaking or writing through the phonic or written form of 

individucls (b1 , b2). Each form differe slightly from the other, 

for example, the written word "chair" will differ slightly from one 

writer to another. 

The child has to learn to establish various relationships here: one of these, 

the reletionships between the 'concept' and the 'referents' (or 'instances'), 

has already been discussed. Two other relationships also have to ba 

established: 

1 • between term and referents 

2. between class and term 

The first of these, which is an indirect relationship via the concept-referents 

link, involves two types of relationships, one of them a standing relationship 

and the other a situational one. In the first place, there is the relationship 

between the group of referents and the term that is ue§d to refer to these, a 

relationship which Lyons (1977) calls 'denotation' and which he defines as 

follows: 

By the denotation of a lexeme ••• will be meant the relationship 
that holds bebveen the lexeme and the persons, places, properties, 
processes and activities external to the language system. 

(p 207) 

Secondly, there is the relationship bebveen a particular occurrence of a term 

and the particular referents to which the term refers in that context, a 

relationship which Lyons calls · ' reference'. He distinguishes between 'denotation' 

and 'reference' as follows: 

The denotation belongs to the lexame independently of its use on 
particular occasions of utterance; the reference of a referring 
expression will usually vary from ona context to another. 

(1981 :57) 

The child has, therefore, to learn to establish standing links bebveen terms and 

refarents and also to be able to us contextual clues to ectablish the particular 

referent intended on particular occasions. 

The other relationship - that which exists between class and term - is merely 
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a matter of labelling or 'naming': the child needs to establish a memory 

link between the concept and term used to express or recall that concept. 

6.2.2 DEVELOPMENT OF TER~NCEPT LINKS 

A question which arises here is: How does the child arrive at a term-concept 

relationship? We can probably say that there are two basic means that operate 

in general everyday situations. In the first place, there is what Stemmer (1979) 

refers to as .exposure to an 'ostensive pairing situation' - ie a situation in 

which a person hears the utterance of a verbal expression while paying attention 

to a particular aspect of his environment'. He goes on to say that: 

the generalisation classes that operate in ostensive learning 
processes are determined by certain features of the entity of or 
the situtltion that is paired with the utterance of an ostensive 
expression. 

(p 320) 

An alternative process, a non-ostensive one, is the one which Dillon (1977) calls 

'decontextualisation'. He describes this process as follows: 

Oecontextualisation is the term Dwight Bolinger (1965) used to 
describe how word meanings are learned. The notion in the broadest 
terms is that one can get the gist of What he hears or reads even 
though that may include unFamiliar words. One can match up parts of 
meaning with individual words and arrive at a conjecture about tha 
meaning of the unf arniliar word. The word meaning is decontextualised 
in that the word is assumed to carry it outside of the context of 
its use. One can fila it alVay, try to use it, and revise it as 
further contexts may induce one to. 

(p 26) 

In a school · sitaution, a third ·possibility enters the scene, especially with 

Science, viz the process of learning by means of verbal explanations of concepts 

- either exclusively or in addition to either of the other processes. It is, 

in effect, an artificial sitaution in that the learner is not acquiring the 

concepts gradually over a period of time but rather instantly and formally. 

Whatever the shortcomings of the use of definitions to learn concepts and terms, 

the fact is that the individual needs to acquire, as indicated earlier, explicit 

knowledge of the criterial features of a concept in many school situations, and 

to do this, he needs definitions. This is not to say that these terms are 

actually learnt this way; but the definitions do help to clarify and sharpen 

-------,-- ~------
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knowledge and make it explicit. 

Not all technical concepts, however, are acquired in this formal way. 

Especially in History, but also in Scienca, many concepts are not specially 

taught or defined and the child has to deduce the meaning from the context. 

We have already commented on some of the problems that can arise in this type 

of sitUation, especially where the term is also a word in general vocabulary. 

There is, furthermore, the problem of polysemy vs homonorny: when the child 

encounters a term used in a way which is obviously different in its context 

from its use in general vocabulary or another technical vocabulary, he has to 

decide whether to modi fy the meaning of the word as he knows it (or one of its 

meanings if he already knaHs more than one) or to leava it unmodified and 

postUlate a completely new meaning. 

Dillon points out that, having decontextualised a word, it is necessary to 

contextualise it once again. This means that the individual has to learn to 

use the context to decide which meaning, if there is more than one possibility, 

is intended in a particular situetion. Leach points out that context is : 

necessary to 'eliminate certain ambiguities or multiple meanings in the text' 

by providing a 'narrowing down, or probablistic weighting, of the list of 

potential meanings available to the user of the language' (1974: 77,79). When 

using the term, the individual has to bear in mind the contextual restraints 

on their use, ie the 'selection restrictions' involved. 

6.2.3 TERM-OJNCEPT INCOWETENCE 

As regards knowledge of terms and their concepts, a child's competence could 

either be peficient or defective. Deficiency here entails a number of 

possibilities: 

1. The child could lack both the concept and the term attached to 

the concept. 

2. The child could lack the term but not the concept. 

3. The child could lack the concept but not the term. 

In the first place, the child would not be able to use or respond to e. 

particular term at all. This could lead to other problems; for example, 

trying to cope with other concepts which are inter-related. The second type of 



125 

deficiency involves being familiar with the concept 

it. 

but either not having 

In the third case, the encountered the term before or having 

child would have encountered the term 

forgotten 

but would not know the concept at all, 

once again either because of lack of experience or because of lack of memory. 

Defective competence in this area involves a lack of clear link between concept 

end term. In the first place, this might involve not being able to recall the 

term attached to a known concept or recalling the wrong term. Dolen and Clarke 

(1979) comment as follows on this issue: 

Vygotsky has pointed out that although many adolescents can form 
and Use many concepts correctly, they may often have difficulty 
in expressing them in words. 

(pp 344-5) 

In the second place, he may recognise the term but may not recall the concept 

related to the term or may recall the wrong concept. Knowing a concept does not 

necessarily mean that the child will recognise the concept by tha term. Barass 

(1978) comments as follows in this regard: 

When a writer uses technical terms, he makes two assumptions, which 
are not always justified: that the reader is familiar with the 
concept, and that he recognises the concept by its technical name. 

(p 62) 

In either case here, the child may either draw a blank - ie he finds himself 

unable to identify the concept or supply a term. Or, alternatiVely, he may 

have the wrong concept attached to the term, ie he has a number of concepts 

end terms but he has confused the connections between them. He thus responds 

inapproprietely in response to a term or provides the wrong term to exprese a 

concept. 

It is difficult to distinguish in most cesas between deficiency and defectiveness 

hera without further investigation. For example, in the standard eight History 

Questionnaire (Appendix G), pupils were asked to give one word for the phr~e 

in brackets in the following sentence: 

The king was forced to (give up his throne). 

Of the 28 respondents, 23 (81,1%) were able to supply the correct term abdicate. 
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Of the others, 3 gave a non-response, which could either mean that they did not 

knmv the term at all (ie defective competence) or could not recall it (ie 

deficient competence). The two who said dethrone hed obviously established 

incorrect term-concept links. 



SECTION 0 
=====================,====== 

MORPHOLOGICAL INCOMPETENCE 
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D1i>PTER 7 

mRPHOLOGICAl ASPECTS OF COM'ETENCE AND INCOr.'pcrENcE 

We have, up to now, been dealing with the semantic aspect of lexical competence 

and the problems related to incompetence in this area. We turn now to the 

formal component of lexical competence,snd to morphological aspects in 

particular. This means, too, that we turn from viewing words as a ~, 

ie as lexical units to be produced and understood, as lexical structures that 

form parts of sentences and texts, to viewing words as structures composed of 

one or more meaningful units or 'morphemes'. 

Morphological competence, in common with all other aspects of competence, has 

two basic components, viz 'data' information and 'rules' information. The 

former consists of a host of recurring morphemes, ~e rrorphemes which tend to 

occur in a number of different words. It is on these grounds that Leech (1974) 

suggests that 'apart from the lexicon seen as a set of lexical entries, there 

must also be a morpheme index, which lists morphemes together' (p 206). 

Morphological 'rules' are the rules which govern the combination of morphemes. 

Together this information is used both for productive and interpretive skills 

in language: the former involves using morphological knowledge to form the 

basic structure of words, to convert words from one part of speech to another. 

tD inflect words for tense. number. etc; the latter involves using this 

knowledge to deduce meenings {including the meanings signalled by tense, number. 

etc) and syntactic function. 

It is on these grounds. then, that Leech (1974) argues that, in order to use 

or understand e word or term, it is necessary for the user to arrive at a 

morphological specification of the word/term. In the rest of this chapter 

we shall be examining morphological competence in greater detail as well as 

certain aspects ?f roorphological incompetence. In the next chapter. we turn 

to a very specialised aspect of roorphological competence relevant to Chemistry. 

viz the naming of chemical compounds. 
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7.1 TI-iE NATURE OF MJRPHOLOGICAL COWPEfENCE 

7.1.1 MORPHOLOGICAL CO~PLEXITY 

Morphological competence involves being able to produce and understand lexical 

rorms or varying complexity. Lyons (1977) points out that a word (and thus a 

term) can be morphologically either 'simple or corr.plex'. Simple terms are 

those which are 'not further analysable into grammatically runctioning parts', 

whereas complex terms are those that can be analysed into elements. Some 

examples of 'simple terms' are as follows: 

acid; air; argon; atom; beaker; base; act; ally 

Complex terms are in the majority, and may, in varying degrees, be considerably 

complicated - which potentially could lead to problems or understanding, 

pronunciation. spelling and mere memorising. Complex words are composed of 

two types of morphemes, viz 'stems' and 'arfixes'. Quirk and Greenbaum (1973) 

define a 'stem' as 'the part or the word remaining arter every affix has been 

removed' (p 431). Complex terms can be either mono-stemmed or poly-stemmed 

and can, together with their arfixes, be considerably complicated in their 

structure. The rollowing are some examples of the various permutations here: 

absolut - ism 

ab - sorb 

bi - con - cave 

civil - is -- -ation 

de - magnet - ise 

re - volut - ion - ary 

(stem - affiX) 

(arfix - stem) 

(arfix - arfix - stem) 

(stem - afrix - affix) 

(arrix - stem - afrix) 

(affix - stem - affix - affix) 

In addition to this, the child has to be able to produce and understand 

composite structures comprising si~le and/or complex rorms. These composite 

forms, called 'compounds', dirrer rrom complex rorms in that they involve the 

combining of independent lexical items (What Lyonsl1977}and others call 'free 

rorms') • Compounds can vary considerably as regards degree of complexity and 

order of items. Some examples are as rollows: 

ray box 

aluminium chloride 

carbon tetrachloride 

(stem + stem) 

(stem + stem - afrix) 

(stem + arrix - stem - arnx) 
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evaporating dish 

national assembly 

electrical potential 
difference 

' 7.1.2 PURPOSES OF DERIVATION 

(affix - stem affix - affix + stem) 

(stem - affix affix + stem - affix) 

(stem - affix affix + stem affix + 
stem - affix - affix) 

The term 'derivation' is used here to mean the combination of lexically 

meaningful items which cannot stand on their own ('bound' forms - roots and 

affixes) to form new lexical units. A distinction is thus made bebveen 

'derivation' and 'compounding'. At the same time, it must be realised that 

derivation affects compounds as well in that affixes can be added to compounds 

and in that compounds most often contain complex units which were formed by 

means of derivation. 

An important aspect of morphological competence is to be able to use the 

process of derivation for various purposes. There are three such purposes ' 

involved: 

(a) Forming and understanding terms 

In the first place, the child has to be able to f'orm and understand terms by 

combining stems and af'fixes. This involves the following: 

(i) Using recurring morphemes to form and understand words. The fact that the 

same root .occurs in a rumber of' words, f'or example, means that the child does 

not necessarily have to remember whole words but can re-create them when 

needed end also that he cen deduce meanings of words in varying degrees by means of 

these morphemes. This point will be elaborated on below. 

(ii) Recategorising words in terms of word classes. Some words are rP.categorised 

by mere conversion which involves no morphological changes to the word, but the 

majo iy of recategorisations are achieved by means of' af'f'ixation. In pru::ticuler, 

this involves the use of sUf'f'ixes: pref'ixes can be used as well (eg the 

verb-forming prefix ~ as in enf'ranchise), but, as Quirk and Greenbaum (1973) 

point out, Prefixes do not generally alter the word-class of the base' (p 431). 

A further point here is the f'act that not only do most recategorisations 

require aff'ixation but also, from the opposite point of view, as Leech (1974:215) 
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puts it, 'Usually the morphological change is accorllJenied by a change of 

syntactic function'. An example of the process involved here is as follows: 

revolution revolutionise (mUN =9 VERB) 

REVOLUTION =9 REVOLUTIONARY (NOUN =9 PDJECTIVE) 

The fact that the term revolutionary can also function as a noun (as in 'He's 

a revolutionary') indicates that the recategorisation can sometimes be only 

partial, which involves converting the word into another form which has the 

same syntactic function but has differing syntactic 'features'. In the above 

example, the noun revolutionary can be compared with its derivative noun 

revolution as follows in terms of feature-categorisation: 

REVOLUTION REVOLUTIONARY 

+ common + common 

+ count + count 

concrete + concrete 

living + living 

animate + animate 

human + human 

The child has, then, to be able to derive one word-class from another or con­

vert in terms of feature-combinations by means of affixation; he needs to be 

able to recognise the word-class by the typical suffixes used to form the 

derivation and to see the relation of that term to its other derivatives. Sets 

of derivatives such as ~; ionise; ionic in Chemistry and liberal; liberation; 

liberator; liberate in History need to be seen to be sets and need to be 

available as sets to the child if he is to use and understand terminology 

adequately. 

(b) Forming lexical sets 

A further function of the process of derivation is the formation of the members 

of lexical sets. Sometimes these are simply other words: often, however, they 

are derivatives of each other. This can be seen, for example, in the formation 

of certain terms of opposite meaning: 
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converge 

conductor 

elienable 
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diverge 

non- conductor 

inelienable 

In each case, the child has to have at his disposel the particular prefix and 

the knowledge of which prefix is used with which word. Sets of incompatible 

terms are elsa formed on this basis. The follOWing is an example of a 

cyclicelly ordered set derived in this way: 

monoxide dioxide trioxide 

(c) Making inflexionel modifications 

A third aspect of the process of derivation is being able to perform inflexionel 

modifications to indicate such semanticelly and syntacticelly relevant matters 

as number, tense and voice. The complexities of the English tense system as 

well as the various rules regarding the formation of plurels especielly in 

nouns are such that they are likely to cause problems for the child. 

?1.4 GENERAL AND TECHNICAL DERIVATION 

So far we have talked of technicel terms and generel vocabulary items as if 

they were identical as regards their demands on morphologicel competence. 

There are, however, a number of differences. Bares (1972:134) comments that 

'the general. laws (principles) of word formation used in current and technicel 

languages are basically much tha same'; however, technical vocabulary differs 

from generel vocabUlary in the particular ways in which these principles are 

applied in practice. We shell see that it is actuelly far more true of 

"Science than History; the latter tends very much to be based on generel 

. langu'age pr.actice. 

There are two basic aspects of the derivation of scientific terms which 

distirguish the process of technicel derivation from general derivation. These 

are summed up by Sager et el (1980) as follows: 

Unlike gnerel language, where the arbitrariness of the sign is 
accepted, speciel languages strive to systematise principles of 
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designation. General language fully exploits polysemy, metaphor, 
and adjectival determination when required; word creation in 
general language is based on the experiences of everyday life and 
thus represents a pre-scientific approach to knowledge. The 
process of scientific observation and description includes re­
examination of the meanings of words. The tools for the analysis 
are mathematical method and logic. 

The overall aim of designation in special language is to achieve 
transparency and consistency ••• 

(p 243) 

The two aspects here are the degree of transparency and the degree of 

~tency, which are inter-related but can be separated for descriptive 

purposes here. 

(a) Transparency 

Roller (1947) points out that scientific terms aim to be 'more or less self­

explanatory'. He elaborates as follows: 

Many technical terms that have been coined from classical 
languages are someWhat self-explanetory because their component 
parts are words in the original language that have been selected 
with regard for meaningfulness. 

(p 182) 

The recurrence of certain roots and affixes, many of them taken from classical 

languages, makes it possible to remember terms and deduce meanings more easily. 

An example in point here is the chemical term anhydrous: 

without 

-hydr- = water 

-DUS = adjective-forming suffix 

Although History does not have a deliberately transparent terminological 

system, the child can learn to see the transparency of certain terms derived 

from foreign roots. A term such as autocratic, for example. is just as 

transparent as a term like ar1hydrous: 
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-crat-

-ic 

(b) Consistency 

self 

rule 
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adjective-forming suffix 

Technical vocabulary aims at greater consistency than is the case with general 

vocabulary. There are ~vo aspects of this greater consistency that need to be 

examined here and that affect morphological competence: 

(i) Linguistic patterning: Technical terminologies reveal a far greater 

degree of linguistic patterning ie the reflecting of semantic inter-relationships 

by patterns of designation, than does general vocabulary. Once again, this is 

also much more typical of scientific terminology than of historical terminology. 

Formal indications of links in sense in History occur only where the terms are 

based on general vocabulary items which happen to be linked in their origin. 

The fact that democrat and autocrat both contain the root 'crat' has nothing 

to do with the fact that these words are used as terms of opposite sense in 

History. Similarly, the presence of the prefix £!:.- as in dethrone, depose 

and devalue is also not the result of any decision on the part of historians. 

Scientific terminology-; _ then, is more typical of technical terminology in that 

it makes definite and conscious efforts to indicate inter-relationships 

between concepts in the nomenclature system. Patterns are created by the 

recurrent use of certain roots and affixes. Roller (1947) stetes that 'closely 

related concepts should have similar names' and that 'concepts not closely 

related shOUld have names that differ markedly in appearance end sound'. 

Examples of the use of prefixes in the formation of terms that form members of 

incompatible sets have already been given. Another common example is the USB 

of the root scope to indicate instruments which are used to see and the root 

meter to indicate instruments that are used to measure: 

telescope 

spectroscope 

oscilloscope 

microscope 

thermometer 

spectrimeter 

voltmeter 

radiometer 

calorimeter 

ammeter 
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Beres (1972) sums up this phenomenon very neatly as follows: 

Having this systemic force, the affixes assume a semantically 
distinct function of the common characteristic feature for the 
whole semantic series constituting (a) horizontal series with all 
members of the series having the same affix of identical meaning, 
(b) vertical series in which each member of the series has the 
same basis and a different affix, but the affixes class all members 
into a self-contained sub-system; and (c) antonymic series, where 
the antonymy of the series is expressed through the anto[1Yrny _of"_ 
applied affixes. 

(p 138) 

In the case of scientific terminology, the child has to acquire not only the 

particular roots and affixas but also an understanding as to how they are 

employed in the terminology concerned . The systematic naming of chemical 

compounds is a highly specialised example of this and will be dealt with in a 

separate chapter. 

(ii) ~bnofunctionclism: The ideal in terminologies would be to achieve a 

level of monofunctionalism, ie Where the affixes and roots could be used with 

only one meaning or function. Attempts are made to attain this ideal, but in 

practice it cannot happen. Bares (1972) comments that 'The polysemy of affixes 

is not suppressed in terminology either'. He elaborates as follows: 

It cannot be entirely uprooted because this would destroy the 
tolerable limit of the number of morphemes used. Thus the 
loss .rr? polysemy and narrowing to one specialized meaning is 
an ideal requirement for the use of an affix in technical style. 

(p 139) 

This point will be taken up below • 
. .. " ....... . 

In order to atta:l,n these two ideals of transparency and consistency, technical 

vocabularies make use of roots and affixes in certain ways. Firstly, where 

technical vocabularies make use of affixes from general vocabulary, they are 

used with what Bares (1972) calls 'e deeper semantic intensity'. He goes on 

to elaborate as follows: 

Owing to their deeper intensity of meaning, the terminologically 
used derivative morphemes shift closer to basic morphemes; in 
this respect. the boundary between the basic and derivative 
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elements is comparatively hazy. Nevertheless, these derivative 
morphemes do not cease to be dependent, synsemantic elements. 
The semantic depth of a terminolgically used derivational affix 
exceeds that of' general worcl-f'orming aff'ixes, such as ~, -is. 
-~ commonly denoting property. Thus the terminolgical af'fix 
helps to name qui te new concrete concepts ••• 

(p 133) 

In these cases, then, the child has to learn to use and understand these 

affixes in terms of the intrinsic characteristics of the terminology concerned. 

Secondly, there are the affixes which are peculiar to particular terminologies. 

The prefixes ~- and ~- (as in endothermic and exothermic) and the suffix 

-01 (as in al cohol and ethano,l) in Chemistry are examples in point here. In 

these cases, the child has to ecquire new affixes which he would otherwise 

not know. Thirdly, there is the fect that scientific terms tend to make 

greater use of foreign roots and affixes than does either the terminology of 

History or the words of general vocabulary. Finally, technical terminologies 

tend to prefer forming terms to describe concepts rather than to use syntactic 

structures as such. Bares (1972), for example, points out that technical 

languages prefer to use pref'ixes such as -ultra in a system of 'derivational 

graduation' to the comparison of' adjectives. Thus in History one speaks of 

an l:!1 tra-liberal person rather than a 'very liberal' person. Similarly the 

term dioxide is used in Chemistry in preference to a phrase such as 'double 

oxide' • 

? .1.5 , THE REALITY OF MJRPHOLOGIC.'IL CmJPETENCE 

We have been speaking up to now of the nature of morphological competence, both 

of general vocabulary and technical vocabulary. We have mentioned previously 

that morphological competence, as in the case of other aspects of communicative 

competence, is composed of two main aspects, the data and the rules. The former 

involves the 'morpheme index' mentioned earlier, which will contain morphemes 

both from general vocabulary and those peculiar to particular disciplines, 

together with the meanings and functions of these morphemeis. We need now to 

look a little more closely at the 'rules' of morphological competence. These 

can be n!lgerdm as falling into three classes. Firstly, there are the rules 

which govern the actual use of morphemes, which consist of rules from general 

lan.guage use as well as special rules pertaining to e particular technical 

vocabulary. These involve such issues as the use of prefixes and SUffixes, the 

effects of assimilation on spelling (eg in + possible c ~ossible), etc. 
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Secondly, there are the rules goven1ing the order of morphemic combinations. 

These can be illustrated by the derivation of the historical term enlighten-

(1) light NOUN (OR VERB) 

(2) light-en l\OUN =~ VERB 

(3) en-light-en VERB =? VERB 

(4) en-light-en-ment VERB =? NOUN 

An interesting point which is illustrated here is the fact that the principle 

of ordering does not necessarily work from left to right. Thirdly, there are 

the rules governing the formation of compounds. Here there are various 

possibilities; in fact, compounds can be formed by joining together almost 

any part of speech. Some examples of the various types are as follows: 

(a) Ad,j + N 

universal indicator 

atomic mass 

di vine right 

(b) Participle + N 

Pres .Part: magnifying glass 

Past Part: landed aristocracy 

(c) N + N 

(d) 

(e) 

product solution 

wave pulse 

commissie treks 

Verb + N 

wenkomrnando 

vlugkommando 

Ad,j + Part 
short-sighted 

near-sighted 

---------_. -- .-------.. --.-.---- -.... ~ ... 



(f) N + AdJ 

light-sensitive 

heat-resistent 
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(g) Adv + Adj!Part 

electrically charged 

optically dense 

It can also happen that more than two terms can combine to form compounds. 

Some examples are as follows: 

atomic mass number 

electrical potential difference 

peace-keeping force 

Morpho-syntectic rules ere neeced here both to form appropriate derivatives 

and to combine these to form the compound. The following tv/o examples illus­

trate two different combinations of terms in compound structures: 

(1) electrical potential difference: 

f I 
electr - ic al potent 

(2) valency electron structure: 

r 

I I I~ 1 
valenc - y electr on 

I 
ial 

I 
struct 

I 
diff 

ure 
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A question which arises here is: To what extl'nt do speakers of a language 

actually use morphological rules 7 There seems to be no doubt ebout the fact 

that sentences are constructed on the basis of syntactic rules rather than 

on the basis of recall of whole structures. However, when it comes to the 

level of the word, it is not always clear to what extent words are produced 

and understood as wholes and.to what extent they are produced and understood 

in terms of rules that govern the synthesis and analysis of the word in terms 

of morphemes. There is no doubt that certain aspects of word structure do 

operate in terms of morphological rules, eg the conversion from singular to 

plural or from present to past tense. Certain antonymic pairs can also be 

assumed to be formed and interpreted according to the use of certain prefixes. 

However, it is not always certain that speakers use morphemes which have been 

'decontextualised' in the same way that whole words have been. The polysemous 

nature of certain affixes, for example , makes one question the extent to which 

these affixes can be regarded as morphemes which speakers use to form a number 

of words. One such affix is the prefix !:,!!.-, which o=urs in 27 words in the 

corpus of historical and scientific terms. The concise Oxford dictionary (p 927) 

lists nine uses of this prefix, of which at least seven occur in our corpus: 

1. In return, I11.Itual (ly) eg reaction 

2. Opposition eg rebellion 

3. Retirement eg refugee 

4. Off, CNlay, down eg resolution 

5. Frequentative or intensive force eg reinforcements 

6. Once more, again, afresh eg recognise 

7. Back eg reflect 

Similarly, certain roots are polysemous in use. An example in point here is the 

root hydro. Flood (1960) provides the following entry for this morpheme in his 

dicticnary of scientific word elements: 

This root is found in a large number of scientific terms. In somB 
it has its basic meaning of water. Sometimes it denotes a liqUid 
in general. In chemical terms it often denotes the element 
hydrogen. 

(p 81) 

Two points of Confusion can arise here. Firstly, when does this root denote 

water and when does it denote hydrogen 7 In our corpus it is used more often 

to denote hydrogen than water. Examples of terms where it refers to hydrogen 



are as follows: 

hydrochloric acid 

hydronium (ions) 

hydroxyl (ions) 

hydroxide 
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(He1) 

(H30+) 

(OHl 
(OH) 

In the term anhydrous, on the other hand, as has already been noted, the root 

denotes 'water'. The only way, however, that one can knrnv whether the root 

refers to water or hydrogen is to know the formula in advance - which cancels 

the value of the use of the root ather than to indicate that the substance 

concerned contains either hydrogen or water. The fact, secondly, that this 

root is used in a common word in general vocabulary (. hydro-e1ectric') to 

denote water does not make matters easier since it could lead the child to 

assume that the same always applies to chemical names.. Thirdly, it could be 

puzzling as to why this root should be used to refer to both water and oxygen. 

It is only if the child knows that the term hydrogen means 'water producer' 

(Uvarav et al: 1982) that he Vlould see the connection. 

The fact that morphological information seems at times to be a dubious aid to 

encoding and decoding has led Dillon (1977) to question whether morphemes are 

aCqUired end used by the same process of 'decontextualisation' as whole words. 

He raises the query as to whether parts of words are in fact decontextualised 

in this way and Vlhether a speaker can, for example, 'predict from the 

structure of a word its precise sense (or senses)' (p 44). He notes that, 

whereas • speakers expect that the meaning · of phrases and words can be made out by 

by certain generative i"U1es from the sense of the individual words, and they 

honor that assumption in their meaning', 'they do not eqUally assume that 

meanings of words can be predicted from their" parts'" (p 45). He suggests 

that there is a 'transparency gradient or cline' involved here - some words 

can be easily predicted on this basis while others can only be vaguely pre­

dicted or wrongly or not at all. Despite all this, however, Dillon concedes 

that 'the structure provides clues to the sense of words' (p 44). If we take 

into account the other uses of morphological rules which are more obviously 

part of morphological corrpetence, then Vie must accept that an important part 

of technical lexical competence is the ability to cope with the morphological 

specification of terms. 
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7.2 MORPMOlOGICAL INCOMPETENCE 

Dillon (1977) makes the following point about the creative use of affixes: 

••• It is plausible on the faca of it that learners might differ 
in the degree to which they actually decontextualise sense for 
affixes, as opposed to coding the meanings of words as 
unsystematised wholes, and, further, that the degree to which 
they do this might correlate with verbal aptitude. 

(p 48) 

If we make this more general, we can say that pupils possess 'differential' 

morphological competences in much the same way that thay vary as regards other 

aspects of competence. Incompetence can occur either in those areas of 

morphology which are common to both general and technical vocabulary (eg the 

spelling of ordinary plurals; formation of tenses, etc) or in those aspects 

of morphology which are peculiar to a technical vocabulary (eg the use of 

foreign words; the tendency to systematise designation - and the inconsistencies 

that occur within these systems; particular use of prefixes, etc). By the 

time the child reaches high school many of the basic problems of morphology have 

been ironed out; nevertheless, no child possesses a perfect competence in this 

regard more than in any other. 

If we tum to examine pupils' writing with a view to investigating their 

morphological performances, we find that problems are often obscured, once 

again, by two factors in our examination system: firstly, the fact that, 

especially in Science, many of the questions are multiple-choice or call for 

diagrams and calrulations, with the result that morphological problems are rot 

always evident; secondly, the tendency to learn sections of work by rote also 

hides the fact that pupils who appear to be coping adequately would not do so 

as easily in a situation where they were called upon to write something which 

is not based so directly on a text. 

The rest of this chaptar will ba daaling with some examples of morphological 

incompetence in. the three areas mentioned aarlier as the three main uses of 

morphological competence: 

Derivatives 

Lexical patterning 

Inflexions 
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Examples are taken from the examination scripts of pupils as well as two 

questionnaires, one to History pupils (Appendix G) and one to Science pupils 

(Appendix F). 

7.2.1 DERIVATIVES 

Marland (1977) comments as follows on this aspect of morphological incompetence: 

The way a word can be changed to give the sense of a variety of 
uses (noun, adjective, adverbs) ••• I call this the family of 
words. Pupils frequently know only one from each family, and are 
not used to recognizing, yet alone using, the rest of the family. 

(p 182) 

Incompetence in this area can be illustrated by reference to responses to 

questions in the History Questionnaire to Pupils (appendix G) as well as pupils' 

answers to examination questions. The relevant questions in the Questionnaire 

and the responses are as follows: 

1. Write down, in the space provided, the correct form of the word in 
brackets in aach of the following: 

(a) Somerset wanted to (anglicisation) the Dutch. 

(b) There are still many people in France with (monarchy) 
sympathies. 

(c) They were fighting for a (parliament) form of government. 

(d) He was a (tyrant) ruler. 

(e) A new political force called (liberal) swept Europe. 

The responses were as follows: 

CORRECT INCORRECT NO RESPONSE TOTAL 

(a) 23 (82,1%) 3 (10,7%) 2 (7,2%) 28 ( 100%,) 

(b) 0 (O,o'f,,) ,. . 20 (71,4%) 8 (28,6%) 28 (100%) 

(c) 22 (78,6%) 6 (24,1%) 0 (0,0%) 28 ( 100%) 

(d) 16 (57,1%) 7 (25,0%) 5 (17,9')(.) 28 (100%) -
(e) 26 (92,9%) . 2 (7,1%) 0 (0,0%) 28 (100%) 
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2. Add a prefix to the front of the word liberal to ma'<e it mean 
'extremely liberal'. 

The responses were as _follows: 

aJRRECT INCORRECT t-.[] RESPONSE 

o (o,Oio) 16 (57,1%) 12 (42,9%) 

3. How many 

(a) chambers in a 'unicameral' parliament? 

(b) people in a triumvirate? 

The responses were as follows: 

-
CORRECT INCORRECT NO RESPOIIBE 

(a) 8 (28,6io) 13 (40.4%) 7 (25,O%) 

(b) 19 (67,9%) 5 (17,9%) 4 ( 14.2%) 

~ 

TOT.AJ... 

28 (100%) 

TOT.AJ... 

28 ( 100%) 

28 ( 1OOio) 

These figures indicate that it cannot be asumed by the teacher that pupils who 

know one form of a term will necessarily be able to derive the other forms 

in the same ' family' correctly or that they will be able to use morphological 

information for interpretive purposes. Pupils can be expected to display 

instances of morphological deficiency and defectiveness: 

(e) Deficiency 

The non-responses indicate a deficient competence - there are certain 

derivatives which pupils simply do not know or cannot form. 

(b) Defectiveness 

Defective competence here takes various forms . 

(i) Unacceptability: In the first place, there are the cases of pupils who 

produce forms which are unacceptable for one reason or another. The following 

are the main incorrect responses in the Questionnaire to Questions 1 and 2 above 
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with one addition (in brackets) ~rom an examination script: 

(a) 

(b) 

ANGLICISE: anglicisation (3); (anglize (1)) 

MJNARa-tIC/rYONJlRa-tICAL: monarchistic (2); monarchist (2); 
monarchial (3); monarchan (1) 

(c) 

(d) 

PARLIAMENTJlRY: parliamentarian (1); 

TYRANNICAL: tyrantous (1); 
tyrantic (1) 

tyrantial 

perliamental (1) 

(2); tryanial (1); 

(e) LIBJlRALISM: liberals (1); liberation (1) 

adliberal (2); 
delibera.1 (2); 

pro-liberal (6); 
tri-liberal (1) 

pre-liberal (1); re-liberal (1); 

The incorrect responses can be divided into two groups in terms o~ the 

following scheme o~ 'graded acceptability' propounded by Leech (1974:211-212): 

(1) The A CTUA L ACCEPTABILITY of lexical entries 
which have attained ins~itutional acceptance. 

(2) the POTENTIAL ACCEPTABILITY of any lexical 
entry that can be generated by a lexical rule. 

(3) the UNA CCEPTABI LITYofa lexical entry not allowed 
for in the lexical rules at all. For example· sheepable (where the 
deverbal suffix ~able is added onto the noun stem sheep) is not a 
possible English word at aU -unless we imagine that sh.eep has been 
already converted into a verb. 

It can probably be argued that most o~ the above ~all (in varying degrees) into 

the category o~ 'potential acceptability'. Mompologica.1 de~ectivaness here, 

then, takes the ~onn of either a tendency towards overgeneralised use o~ 

lexica.1 rules or inadequate use o~ the rules. 

Other examples o~ 'potential acceptability' errors in pupils' examination 

scripts are as ~ollows: 

(1) A~rica was o~ great strategical value to Britain. (STRATEGIC) 

(2) They are called alkalinity. (ALKALIS) 

(3) Use an alkaline. (JlLKALI) 

(4) Use an alkalide solution. (JlLKALINE) 

Two examples of 'unaceeptability' in this respect from pupils' scripts are as 

~ollows: 

. (1) The Wales were granted land around the Baviaans river. (WaSH) 

(2) The angle o~ re~ractince is 30°. (REFRACTION) 
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It can be noted that, both with errors which ere potentially acceptable and 

those which ere unacceptable,there ere degrees or seriousness in the error. 

For example, the rererence to a person as 'tyrantic' does not suggest any 

great misunderstanding or either the concept or the linguistic aspects or the 

term; On the other hand, to say that someone wanted to 'anglicisation' 

certain people or that certain substances ere called 'alkalinity' (Non-count 

'Noun) does suggest a more serious level or misunderstanding. 

(ii) Conrusion of forms 

A rurther type of error arises where pupils confuse two rorms which both 

belong to the same word class but which dirfer in meaning. Some examples from 

the Questionnaire and rrom pupils' scripts are as follows: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

A new political force called liberals swept Europe. 
(LIBERALISM) 

A new political force called liberation swept Europe. 
(LIBERALISM) 

The incidence led to better relations between Britain and 
France. (INCIDENT) 

C is the point of incident. (INCIDENCE) 

Another cause for the annexation of Natal which cropped up was 
the economical situation. (EaJI'DMlC) 

The vagrancy problem was a result of the legislature which made 
Hottentots equal to whites. (LEGISLATION) 

The legislation that caused this was the British government. 
(LEGISLATIJRE ?) 

In some cases it can be argued that the conrusion Or rorms indicates a lack of 

proper understanding of the concepts; but even where this is not the case, the 

use of the wrong rorm certainly makes a bad impression on the reader. 

(iii) Misspelt Forms 

Another rorm of incompetence here is the spelling errors that occur when pupils 

derive one word from another. There ere two types of defective spelling invol­

ved here. Firstly, there ere the misspellings that result from the ectual 

process or derivation, eg the addition of surrixes. Some of the types of 

problems here can be illustrated by examples taken from the History 

Questionnaire, pupils' scripts and rrom a Spelling 'Eest administered to 150 
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standard eight pupils: 

1. Doublin~ of consonants: tyranical 

2 . Final consonant + SUffix: govermentj magnifing 

3 . -our + suffix: vepourise 

4. Ad hoc errors: anglisise 

Secondly, there ere the errors that result from the confusion of similar 

suffixes: 

1. ~J -~ ~: hereditoryj parliamentery 

2. -or; ~: govemerj conducterj indicater 

3. -iblej -~: combustablej visablej responsablej 
susceptable 

4 . -ant- -ant- -ance-- .' ~ ~. -~: 
,independent j emergantj 

resistence 

(iv) Inability to interpret 

The responses to question 3 on page 142 indicate that, in addition to not being 

able to produce acceptable derivative forms, some pupils are also defective in 

their knowledge of how to interpret meanings by deducing meanings on the basis 

of morphological knowledge (in this case 'knowledge of prefixes) . It must be 

assumed that those who gave incorrect responses to (a) or (b) (and the responses 

varied from 1 - 1200 for (b) and 6 to 100 for (a)) were either unable to 

separate (or even notice) the prefix or did not know the correct meaning of the 

prefix, "or both. 

7.2 .2 LEXICAL SETS 

We turn now to the errors that consist of a confusion of the derivatives that 

form sets, in parbicular those that ere similar in form . We have already 

referred to the suggestion of Roller (1947) that terms with similar meaning 

should be similar in form. There ere advantages to this syStem, but the 

disadvantage in that pupils sometimes confuse the forms because of the 

similarity of prefixes or SUffixes . Some examples from pupils' scripts are as 

follows: 
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1. converging/diverging; concave/convex: We have already cited 

an example of a question where pupils were required to drew a 

ray diagram to show the object produced by a concave (diverging) 

lens and where many drew a diagram with a convex (converging) 

lens. 

2. deflected/reflected: In a diagram showing the reflection of 

light a pupil labelled one ray the 'deflected ray' instead of 

the 'reflected ray'. 

3. conduction/induction: In a question previously mentioned where 

pupils were asked to explain how electricity is conducted in 

metal, a number of the candidates wrote answers which included 

references to such concepts as magnetic fields, which clearly 

indicated that they had taken the question to be calling for a 

description of induction. 

4. nUcleons/neutrons: We have already cited the case where pupils 

confused these two terms and were therefore unable to define 

atomic mass and isotope. 

5. Immigration/emigration: The following sentence is fairly typical 

in history essays: 'The immigration of the 1820 Settlers to the 

Cape had irrportant results for the history of this country.' 

7.2.3 INFLEXIOf\E 

50me of the types of inflexional errors resulting from morphological 

incompetence ere as follows: 

(i) Tenses of verbs: By the time a pupil has reached standard eight, he can 

usually cope with most of the inflexional demands of English verbs. Where they 

are irregular, however. errors can occur. The following example is typical of 

many pupils: 

A virtual image cannot be casted onto a screen. 
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(ii) Formation of the genitive case of nouns: One of the most frequent 

errors in pupils' writings is the misuse of the apostrophe in forming the 

genitive case of nouns. Some of the types of errors which occur are as follows: 

1. Use of apostrophe to indicate plurality: 

Eg The European powers wanted more colony's. 

2. Omission of apostrophe: 

Eg That was Hitlers greatest mistake. 

3. Misplacing of apostrophe: 

Eg Britains' economy was declining. 

(iii) Formation of plurals: The normal spelling rules concerning =2-and ~ 

sometimes trip pupils up. The following type of error tharefore occurs: 

He would not listen to his allys. 

Errors occur where nouns are taken from foreign languages and where the plural 

forms have not yet been anglicised. Some ex~les here are words such as 

heemroad (heemraden) and drostdy (drostdys) in History and focus (foci) and 

Padius (radii) in Science. 
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D-!/IPTER 8 

COPING V/Im mE NAM::S OF OiEMICAL CO~.pUNCS 

We turn now to the problems related to coping with the names of chemical 

compounds. This has been left for a separate chapter partly because it involves 

a highly specialised system of nomenclature and partly because it illustrates 

very well the pros and cons of a highly systematised pattern of technical 

designation. 

8.1 METI10D OF NAMING CO~'POU!lllS 

The naming of chemical compounds is based on a system which names the elements 

which have been combined to form the compound. Two methods of naming these 

elements are used: 

1. Using the ectual names of the elements. 

2. Using suffixes to indicete these elements. 

As regards the use of suffixes, we have already mentioned that morphemes used 

in a technical language tend to be used with What Bares (1972) called 'a 

deeper semantic intensity'. He comments as follows on this aspect of the use 

of suffixes in naming chemicBl compounds: 

Thus the terminological affix helps to name quite new concrete 
concepts, see, eg, in chemistry, in the names of SUbstances 
belonging to a given series of chemical compounds. In such a case 
the derivational morpheme is a relevant element of the given name 
and is almost equal to the basis of that word because both of them 
are equally semantically important for the newly coined word; for 
instance, silic (ium) plus -~, alumin-(i!:!!!2) plus -~; -il:!!!!­
here SUffix denoting 'chemical element', -~ = here suffix 
denoting 'salt', -~ here = SUffix denoting 'a kind of compound 
with metal'. 

(p 133) 

The underlying method involved here is what Seger et al (1980) call 'packing'. 

They elaborate as follows: 

The sytem also permits the specialist to ' pack' complex 
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relationships into simple concepts in such a way that less 
specialised users can 'unpack' them according to specific rules. 

This system of naming results, then, in a greater degree of transparency 

than one finds anywhere else in the terminologies we have been dealirg with. 

An example can illustratff this clearly: 

CALCIUM SULPHATE 

1. The SUffix -~ suggests that the compound is a~, and that 

it is a salt containing more oxygen than a salt the name of which 

ends in, say, -~. 

2. The stem sulph- (together with the suffix) indicates that the 

salt is derived by means of a reaction with sulphuric acid. 

3. The noun calcium indicates that the salt was produced by means 

of a reaction between the acid and the metal calcium. 

The system of naming compounds also helps to indicate relationships between 

compounds. The names of the following salts can be used to illustrate this 

point: 

zinc chloride 

zinc sulphate 

calcium chloride 

calcium SUlphate 

Two types of horizontal relationships can be discerned here, depending on which 

word (the first or the second) in the name is taken as the lirl<:. Thus ~ 

chloride and zinc sulphate are both salts formed as a result of a reaction 

between an acid and zinc (or zinc compound); while calcium chloride and - -
calcium sulphate are similarly related. From the other point of view, one can 

relate zinc chloride and calcium chloride, and similarly zinc sulphate and 

calcium SUlphate - in each case, the two salts in the pair are similar despite 

the difference in the metal each contains in that each is formed by the reaction 

of the same acid. Not only do they relate to the same acid in each case; but 

the names they are given also indicate exactly which acid - hydrochloric or 

sulphuric - which once again illustrates the transparency of this system of 

nomenclature. 
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Matters are not, however, always as sinple as this. In the first place, 

explaining the whole system is not an easy matter and is not always done at all 

or done very well. This is not the place to enter into a detailed evaluation 

of textbook descriptions of this or any other matter; however, a brief 

reference to the account of the system of naming chemical conpounds in a popular 

school texbook can indicate how the linguistic problems involved (which we shall 

be examining shortly) can be compounded by poor presentations. This is how 

Pienaar and Walters (1973) describe the system: 

1. Corrpunds having polyatomic ions: The names of these conpounds 
are obtained by simply coupling the names of the element and the 
ion, e.g. N";eS04 - sodium sUlphate; CaC0

3 
- calcium carbonate; 

NH
4

N0
3 

- ammonium nitrate. 

2. Bina...')' comoounds are conpounds containing only two kinds of atoms. 
Their names usually end in -~, e.g. caC~ - calcium chlori~; 
Li20 - l~thium oxi~; A~S3 - aluminium sulph~; HBr - hydro­
gen bro~. 

(pp 270-1) 

This description is confusing in at least two respects: 

1 

(i) Part (1) speaks of the combination of the name of an 'element' 

(eg calcium) with an 'ion' such as carbonate. This, however, is 

inaccurate in terms of their earlier comments on chemical 

reactions in that, in such a conpound, ~ of these constituents 

are in fact ions. This is substantiated by the following 

statement on the same page regarding the compound calcium 

nitrate: 

Calcium + nitrate 

Ca 
(2) 

The formula therefore contains 2 nitrate ions 
for every cald..i.lm ion: Ca(NO:j)2 

What they obviously mean in part (1) of their description of 

the naming of conpounds is: 'the coupling of the single-element 

ion (eg Cal and the multi-element ion (eg 003)'. 

Not only is their wording misleading as regards what is 

involved in the compound as such but it also contradicts the 

whole basis of compound-fonnat-':'on, ie 'bonding', which involves 
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ionic reactions and which means that a compound is not merely 

X + Y. 

(ii) The second part of their description is incomplete in that it 

does not indicate, other than by the use of the 

hoVi the names of binary corrpounds are deri ved. 

suFFix -~, 

In Fact, they 

are derived in the same way as are polyatomic corrpounds. The 

diFFerence is the one already mentioned in the above re-wording 

of pert (1) - the Fact that the second ion involved is multi­

elemental when the compound is polyatomic and mono-elemental 

when the compound is binary. The basic problem is that the 

authors have not in Fact deFined 'binary' and 'polyatomic' 

compounds. 

Although this Thesis is concerned with the underlying linguistic problems inher­

inherent in the nature of terminology, it should be borne in mind that these are 

compounded by the Fact that, as mentioned earlier, textbook and teacher 

presentations ere sometimes extremely poor and conFusing, thus compounding the 

inherent linguistic complexities. 

We turn now to some linguistic problems surrounding the naming of compounds that 

arise From the system of naming corrpounds as such (ie Faults in the system itselF 

as opposed to Faults in the above description of the system): 

1. The method of naming polyatomic acids mentioned in the quotation above, 

while useFul as a guide concerning the chemical names of acids, does not, however, 

apply to the common names of such acids, . eg sulphuric acid. In order to see the 

patterning in the naming of compounds and to use the names as cues to meaning, 

it is necessary that the pupil use the more technical names of these acids, all 

of which begin with the name of the element common to them all, viz hydrogen. 

Thus sulphuric acid would be called hydrogan SUlphate. These names are, however, 

not used very Frequently in school textbooks. 

2. The second part of the authors' statement above gives a useFul guideline 

regarding the naming of binary compounds, viz the Fact that the names usually 

end in -~. It can be assumed, For example, that While hydrogen sulphate 

(H
2

S0
4

) is a polyatomic compound (dOBS not end in -ide), hydrogen sulphide ,. 

(H
2
S)is a binary compound. However, problems can arise as a result of over-
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generalisation since not all binary compounds end in -ide and some compounds 

ending in -~ are not binary. An example of the first is the common name for 

the binary acid hydrochloric acid - and, as hes already been suggested, turning 

to its chemical name (hydrogen chloride) is not entirely satisfactory either. 

An example of a non-binary compound ending in -~ is the compound sodium 

hydroxide, the formula of which (NaOH) indicates that it contains three types 

of atoms, viz sodium, oxygen and hydrogan. 

3. The suffix -1£ is also used as a means of indicating certain aspects of the 

composition of chemical compounds. Flood (1960:84) writes as follows on the 

special meanings of this suffix in chemical nomanclature: 

(a) In the naming of acids, it denotes an 
acid which has a greater proportion 
of oxygen than another. !i imilar acid. 
e.g. nitric acid HNO). nitrous acid 
H N02; sulphuric ocid H2S0 4• sui· 
phurous acid HZSO). 

1b) In the naming of salts, etc., it 
indicates that the metal has a higher 
valency (joining-power) than in 
another, similar compound, e.g. 
(~rric (iron) chloride FeCI] (in 
which iron has a v31ency of 3). 
ferrous chloride FeCI2 (in which iron 
has a valency of 2), So also stannic 
oxide Sn02. stannous oxide 5nO. 

There ere at least two problems that arise from this basically consistent method 

of naming. Firstly, the common name hydrochloric aCid, although ending in -1£, 
contains no oxygen at all, and its corresponding -cus form, hypochlorous acid 

(HelO)) ~ contain oxygen. It is only by turning to its rather dubious 

chemical name, hydrogen chloride, that one can tell that it contains no oxygen 

(-ide indicates a binary compound, here consisting of hydrogen and chlorine). With 

the non-binary acids. (eg sulphuric acid), either the common name or the chemical . 

name can be used to indicate relative amount of oxygen, since the chemical name 

can be used to indicate relative amount of oxygen, since the chemical names use 

the suffixes -~ and -~ which also respectively indicate a greater or less 

amount of oxygen. A second problem is that the suffix -!E can also be used to 

form adjectives as in general vocabulary. 



4. There is a very neat parallel between the names of salts and the acids which 

can be used to produce those salts by means of chemical reactions on metals. 

Firstly, since the metals replace the hydrogen of the acid, it is to be expected 

that the name of the resultant salt should be the name of the metal plus the 

other ion of the acid. Thus sodium nitrete is a salt produced by the action of 

the acid hydrogen nitrate on the metal sodium. However, this is only clear if 

the chemical name of the acid is used - the common name does not reveal that 

there is hydrogen to be replaced by the metal; only non-linguistic knowledge 

(ie the fact that ~ acids contain hydrogen) can be used to arrive at this 

conclusion. The common name, that is, is less transparent in this respect. 

Secondly, there is the fact that the amount of oxygen is indicated by the 

suffixes -~ and -~ (the former indicating more than the latter) which 

parallel the use of the same suffixes in the chemical names of acids. Thus we 

see the following pattern in action. 

sodium nitr~ = sodium + hydrogen nitr~ 
sodium nitrite = sodium + hydrogen ni trii!! 

This in turn parallels the suffixes -1£ and ""2\:!§. mentioned earlier: 

sodium nitrate = sodium + nitr!..£ acid 

sodium nitrite = sodium + nit~ acid 

Despite this neat patterning, however, the connection between the name of the 

acid and the amount of oxygen in the product salt is not as transparent if the 

chemical names ere not used beceuse of the lack of phonetic correspondence. 

Here,once again, it is clear that the child needs to operate in terms of both 

sets of names for acids and to learn how to use which to discern the patterning 

of designation and therefore the concepts involved. The two textbooks analysed 

in this investigation, however, do not make any attempt to make this explicit 

and tend to use the common names most frequently and also in relation to the 

names of salts. 

5. A further example here is the fact that the names of many metals end with 

the suffix -i!:!!!!. Some common examples are as follows: 

lithium; sodium; potsssium; 
strontium; barium; cadmium; 
radium; uranium 

beryllium; 
chromium; 

magnesium; 
aluminium; 

calcium; 
helium; 



The suffix is, therefore, a useful morphological clue as to the nature of the 

elements thus named;' However - as ever - matters are not as simple as this. In 

the first place, there are metals whose names do not end in -ium. Dna of these, 

platinum, comes close to this. However, there are others which do not. Some 

examples are: 

tin; lead; zinc; 
bismuth; silver; 

iron; mercury; 
antimony 

manganese; copper; nickel; 

This should not create great problems where the names ere "those of well-known 

nEI<lls anyway (eg .E:!:!, ~, etc). However, the lesser-Known ones cannot be 

deduced as being the names of metals because of the lack of the -~ suffix 

(8g bismuth, antimony, cobalt). A second problem is that of the danger of 

overgeneralisation - the assumption that all names ending in this suffix are the 

names of metals. This is not true - the terms hydronium and oxyoniuln are cases 

in point here. The fact that there are not many of these does, however, 

militate against the chances of inaccurate intuitions here. 

6. Finally, there is the role played by prefixes dend:!ng number. The 

following examples from our corpus illustrate this use of pprefixes in the 

naming of chemical compounds: 

1: monoxide 

2: dioxide; bisulphide; disulphide ' 

3: trioxide 

4: tetrachloride 

5: pento>d.de 

There is no doubt that they do provide one with a considerable degree of 

predictability regarding the meanings of the terms to which they are attached. 

Even here, however, there are a few problems lurking for the child. In the 

first place, scientific terminology has borrowed a prefiX' to mean 'two' from 

both Latin and Greek. Hence one finds the confusion of the terms bisulphide 

and disulphide occurring as alternatives in the name of a compound such as 

carbon bi(disulphide. Furthermore, the child has to remember to speak of binary 

compounds (as well as of biConcave, biconvex and binoculars in Physics) along 

with dioxide (and other chemical terms such as divalent) in Chemistry. Con­

fusion could also arise from the fact that the prefix 2i- elsewhere does not 

always mean 'two' (eg as in the physical term diverge, where 2i- comes from 

E!.:!,-) ;. 
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In the second place, there is the fact that number prefixes are used in 

some·QE8S but not in others. For example, the term copper. SUlphate, while 

indicating the presence of oxygen by the suffix -~, does not indicate how 

much. This can only be deduced by reference to the formula (CUS0
4

) or one's 

knowledge of the amount of oxygen contained in the sulphate ion. By. contrast, 

the term carbon dioxide does indicate the amount of oxygen. Then, again, terms 

like magnesium oxide (MgO) and calcium oxide (CeD), each of which refers to 

compounds containing only one atom of oxygen do not indicate this in their 

names, whereas a term such as carbon monoxide (00) does. (It should be noted, 

inci dentally, that -oxide without a number prefix does not always refer to ana 

atom of oxygen (as in calcium oxide) - aluminium oxide (Al203) has three.) The 

inconsistency of these terms can only be understood in the context of the 

existence of incompatible terms such as carbon monoxide and carbon dioxide 

by contrast with which there is no such term as magnesium dioxide, which makes 

the need for the use of the prefix ~. in compounds containing magnesium and 

only one atom of oxygen redundant. 

A similar problem arises with terms such as sodium chloride (NaGl) and carbon 

tetrachloride, where there is no prefix to indicate the existence of only one 

chlorine atiJm in the first. This also indicates a further problem, viz the 

absence of the in-between number prefixes of a series - there is no carbon 

dichloride or trichloride. 

The final problem with number prefixes is the fact that there are sometimes 

alternative terms for the same compound, one of whi~~ indicates number and one 

of which does not. Two such examples are: 

carbon (IV) sulphide 

carbon (IV) chloride 

carbon bisulphide (cs2) 

carbon tetrachloride (CCI
4

) 

8.2 OO~ipETENCE AND INCOM"ETENCE 

Competence in this area involves, as in other cases, both data and rule 

information. The latter requires, in effect, a conscious awareness and know­
ledge of the regularities underlying the system as well as the inconsistencies. 

As with the study of literature (but for different reasons), it requires that 

the user be more aware of the medium as opposed to the message than would 

normally be the case. 
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If one examines pupils' answers to examination questions it is clear that this is 

one of the most pronounced areas of morphological incompetence. The poor 

presentations of textbooks, the complexities of the system and the many inoon­

sistencies are probably the major factors underlying this fact. Incompetence 

takes the form of either defective or deficient knowledge regarding the system 

of nomenclature involved here. This incompetence can operete a" t he level __ _ 

of either data or rule information. As regards the latter, there are two main 

types of problems that can be expected to arise. -Firstly, there is the mis­

understanding or lack of understanding of chemical issues and questions resulting 

from an adequate knowledge of the system of designation. Seoondly, there is the 

problem of overgeneralisation mentioned earlier. The latter problem did not 

reveal itself in the scrutiny of pupils' examination scripts. The r eason is 

that there were so many errors of the first type that it would seem that pupils 

have very little understanding of the system involved here with the result 

that they do not fall into the trap of overgeneralising. However, it can be 

assumed that,if pupils were made more aware of this sytem in order to overcome 

the problems of the first type, problems of the second type would have to 

be anticipated and prevented. 

In the rest of this chapter u¥o examples of pupils' ignorance regarding the 

system of naming chemical compounds leading to their inability to answer certain 

questions will be given as illustrations · of incompetence in this area. 80th 

examples are taken from pupils' examination scripts. 

QJESTION 1: 

ANSWER : 

You want to prepare crystals of sodium sulphate in the laboratory. 

Which carbonate and which acid can tie used? 

Write a balanced equation for the reaction. 

Sodium carbonate (2 marks) and Sulphuric acid (2 marks) 

N~aJ3 + H2SO4 ~ N~S04 + aJ2 + H20 (2 marks) 

It can be seen here that a knowledge of the system of naming chemical compounds 

could have earned pupils at least the first four marks and would have helped 

_them on the way to earning the other four marks. The point is that knowledge 

of this system would have made it possible to deduce the names of the carbonate 

and the acid involved as follows: 
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1. sulphate in the name s odium sulphata indicates that the acid 

concerned must be sulphuric acid (hydrogen s Ulphate). 

2. The carbonate must, then, be sodium carbonate. 

Very few of the candidates got anywhere near the answer, indicating a lack of 

understanding of the system involved here. There were some answers which were 

completely wrong, which suggested an abysmal ignorance. In the first place, 

there were those answers which did not include an acid. For example: 

sodium carbonate + magnesium sulphate 

Secondly, there were answers which did not include a carbonate: 

ammonium chloride + 

sodium + sulphuric 

SUlphuric acid 

acid 

Thirdly , there were even answers which included neither an acid nor a carbonate: 

sodium + carbon dioxide 

magnesium SUlphate + sodium chloride 

These answers revealed an inability to read the question. There were also 

answers which suggested that the pupils understood the question but were unable 

to reasonthair way through the answer because of ignorance of the nomenclature 

system. Some of these had the worng acid. The following acids were mentioned: 

nitric acid 

carbonic acid 

hydrochloric acid 

sulphurous acid 

The first three indicated ~hat the pupils had not seen that the second word in 

the name of the salt compound always relates to the name of the acid. They had 

not realised that the acids thay had named would produce the following salts 

instead: 

sodium nitrate 

sodium carbonate 

sodium chloride 
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The lest mentioned acid (sulphurous acid) would produce a salt compound called 

sodium sulphite. The pupils who suggested this acid, therefore, did not 

reelise the connection between -;1£ acids and -~ salts and between ~ 

acids and -~ salts. 

There was also a pupil who suggested the following acid: 

hydrochloric acid (hydrogen carbonate) 

Not only does this reveal a confusion regarding the pairing of chemical and 

common names for acids (hydrogen carbonate is the chemical name for carbonic 

acid) but it also suggests further misunderstandings, eg the fact that 

hydrochloric acid (hydrogen chloride) is a binary acid and contains no oxygen 

- which means that this acid could not produce a salt containing oxygen (and 

a salt ending in -~ like sodium sulphate would be expected to contain 

oxygen). 

QUESTION 2: What will happen to the P1 of solution D when sodium hydroxide is 

added? Why? 

AflSWER: The P1 increeses because the solution becomes more alkaline. 

In addition to ha~ng to know the relation between P1 level and acidity and 

alkalinity, the pupil also needed to know that sodium hydroxide wes an alkali. 

There were a number of pupils who ansViered questions preceding the above 

correctly in terms of the relationship between alkalinity and >*"l level but 

who answered this question incorrectly, which meant that they did not know that 

sodium hydroxide wes an alkali. Once again, they could have deduced this from 

the name. Uvarovet al (1979) define an 'alkali' es 'A soluble hydroxide of 

a metal'. The hydroxide section of the name should, therefore, have been their 

first clue; and secondly., the -~ suffix xould have told them that sodium 

was likely to be a metal. 
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Q-lAPTER 9 

PROBLEM3 AND SOLUTIONS 

Vie have, in Sections B and C, been dealing with some of the semantic and 

morphological problems resulting from, inter alia, the inherent Complexities 

and inconsistencies of technical vocabularies. It is clear that all high 

school pupils, in varying degrees, reveal lexical incanpetence in their 

performance when dealing with issues that involve the use and understanding 

of scientific and historical terms. 

The question which now arises is: What is to be done to overcome the problems 

which pupils face as a result of technical lexical incompetence 7 In this 

and the remaining chapters the various types of sblutions,.to :these problems 

will be considered and evaluated. 

9.1 lHE BASIC OPTIONS 

There are two basic possibilities hare: aither abolish the causa of the 

problems or help pupils to cope with the problems. These two options ere 

summed up by Marland (1977) as follows: 

The 'left-wing' approach is to solve the problems by dramatically 
adjusting the language requirements of each subject area •••• 
The 'right-wing' approach is to attempt to teach the pupils how 
to cope. 

(p 76) 

We can see that Marland relates the two types of solutions to different 

educational philosophies. The trends in educational thought in the past few 

decades is very succicntly sunvnarised by Hallid~ (1982) as follows: 

Educational theory has moved away fran formalism and excessive 
structure •••• It's been through a period of child-cantered 
liberalism which often took the fom "<hich I used to call 
benevolent inertia: the theory that, provided the teacher puts 
his feet up and does nothing to stop it, learning will take place 
by magic of its own accord. It is now eearching for a new kind 
o.f stroctura which will, in some way, re-instate the teacher in 
his or her traditional dual role as a source of ElJthority and 
wisdom, but ore Which, this tima, will be justified in tems of 
soma prevailing theory of · human laaITling or child development. 

(p 11) 
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The two epproaches mentioned by Marland relete to the second and third of 

these three movements in education. This is not the plece to evaluate the 

respective philosophies qua philosophies; however, a brief examination of the 

similarities and differences betwaen these two philosophies is necessary since 

no educational programme or educational solution operates in (,l vacuum. - it is 

therefore necessary to take into account the ideas underlying the various 

proposed solutions as well as those underlying the various approaches to the 

teaching of English) and to establish the prevailing educational philosophy 

in South Africa in order to evaluate the applicability and feasibility of the 

various solutions. 

The latter two movements in educational thought mentioned by Halliday above 

can be respectively labolled the 'progressive' school (What Marland called the 

'left-wing' school) and the ~neo-traditional' school (Marland's 'right-wing' 

school). The following are the main points of similarity and difference 

between the two schools of thought. 

9.1.1 SIMILARITIES 

Halliday's comment suggests that what the original traditional approach lacked 

was an understanding of 'human learning and child development'. This formed 

the basis of the reaction of the 'progressives' to the traditional approach 

and is an important factor in the compromise policy of the neo-traditionalists. 

Both the progressives and the neo-traditonalists, furthermore, bese their 

arguments on the views of the cognitive psychologists. They therefore reject 

the old 'empty bucket' approach to learning, the approach which saw education 

es a matter of 'drumming facts and judgements into the pupil's head - facts 

and judgements which he passively records and regurgitates' and which leads to 

a situation where 'many pupils leave school with the naive belief that most 

matters have been settled once and for all, that they have been given the final . 
solutions' (Venter:1969:8).The emphasis today is on the child's ective 

involvement in the learning process and on the need for him to assimilate 

what he learns in a meaningfUl way into his existing knowledge structure. 
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9.2.2 DIFFERENCES 

Each school of thought has a very different aim in education, which laads to 

different views regarding the curriculum - both the content and mathods of 

the curriculum. 

(a) ~ 

The progressive theorists start with the child in formulating their goal of 

education - hence the term 'child-centred education'. The key word is 'growth', 

which is regarded as a descriptive, value-free term and is based on what Allen 

(1980) calls 'the optimistic view that development to fullness is natural -

only inhibiting, restricting factors will interrupt that development' (p 23). 

Allen points out that the neo-traditlonalists are also concerned with growth, 

but that they see 'growth' as a normative concept. Thay are concerned with 

'right growth', ie growth as a teleological concept rather than an open one. 

They have in mind certain characteristics of adulthood that they would like 

the child to acquire' in his growth to maturity. 

(b) Curriculum content 

The progressive viewpoint starts, naturally, with the child rather than with 

the subject-matter of tha curriculum. They reject the idea of a 'body of 

kncr~ledge' which must be acquired by the child. Instead, learning should 

centre round the child's interests and his everyday experience of life - a 

view which leads to the rejection of the concept of separate SUbjects. By 

contrast, the ne~traditionalists adopt a normative approach to tha content of , 
the curriculum: they maintain that there is a non-corrrno0-5eose type of know-

ledge that the child ought to acquire and that there are different perspectives 

and different modes of thinking involved in the acquisition of this body of 

knowledge, which results in the traditional separation of the curriculum into 

a number of different subjects. 

(c) Methods 

The differences as regards methods follow from the differences in the other 

two areas above. The progressives place their stress on learning and tend to 

underplay the importance of teeching. The teacher is meant to be merely a 

catalyst or 'facilitator' who promotes the child's 'discovery' of knowledge. 



Role play, inductive discovery methods, projects, first-hand experience are 

the basic methods advocated. The nee-traditionalists, by contrast, maintain 

that 'learning' and 'teaching' are not mutually exclusive; that there is no 

necessary connection between meaningful learning and a 'discovery' approach. 

They maintain that there are various roads to this goal - and these include 

both discovery and teacher-based instruction. 

The educational philosophy which one adopts affects the type of ansVier which 

one gives to the problems discussed in ·Sections B and C of the Thesis. The 

progressive approach leads, in the extreme, to the adoption of Marland's 

first option - the view that the answer lies not in helping the child to cope 

with the specialised language of education but rather that the child should be 

allowed to adapt the 1 anguage to suit himself. Ate more . moderate level, the 

progressive view offers a particular approach to tha second option mentioned 

by Marland. In the rest of this chapter, we shall be briefly examining 

Marland's first altemativeJ the rest of the Thesis will deal with the second 

option. 

9.2 TrlE S(}lOOLS COUNCIL ANSWER 

The programme of 'languege across the curriculum' drawn up by the various 

authors working under the auspices of the Schools Council in Britain (e9 Nancy 

Martin and James Britton) is a concrete embodiment of Marland's first option. 

Williams (1977) points out that their approach is firmly based on progressive 

educational views and on the related ~ ·9ro\Yth through English' movement which 

followed the Darbnouth Conference of 1966. It is not proposed to evaluate the 

whole programme here, but merely to describe its basic approach and to 

indicate why it would be unsuitable to our situation in South Africa. 

These authors, along with others such as Barnes and Rosen, advocate, in the 

first place, that greater ,stress should be placed on pupil talk, especially 

talk in small groups. Where pupils use writing as a mode of expression, it 

should be of the type they call 'expressive' writing, which is a rather vague 

concept referring to a 'mixture of i~ersonal and personal, informal and fornal, 

with the greater proportion · of the mixture consisting of the personal and the 

informal. 'Correctness' of language, furthermore, is not regarded as 

particularly i~ortant. 
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This approach to language flows quite naturally from a view of education 

which rejects the idea of education as involving a body of knowledge to be 

acquired by the child: the type of language use advocated allows for the child 

to explore his thoughts, to mingle his personal feelings with information he 

acquires from his environment. The important corollary of this approach for 

this Thesis is that such an approach leads to a de-emphasis on terminology: 

.if terms reflect technical concepts that form part of a body of specialised 

knowledge, then it is to be expected that the advocates of this approach would 

tend to ignore the child's use and understanding of terminology. 

It is clear that this solution is not the whole answer to the problems which 

confront the pupil in the Cape Education Department high school. In a 

subseqUent chapter, some of the I)lerits of the above approach will be exsnined. 

At this stage it is necessary to point out why a wholesale adoption of this 

approach would not be suitable to our present needs. The major re650ns are as 

follows: 

1. In the first place, it is true to say that South Africa is very traditional 

in ' its edUCational philosophy. The system of national syllabuses and the types 

of examinations which our pupils have to write indicate clearly an approach to 

education which expects the pupils to aCqUire certain types of specialised 

knowledge. 

2. Following from the first point is the fact that, in order to cope with the 

textbooks and the examination papers with which our pupils are confronted, they 

need to be able to use and understand a considerable number of technical terms. 

In the survey of terms of textbooks in current use on Cape Education Department 

schools, the following are the numbers of terms that are used in the standard 

eight year: 

History 

Physics 

Chemi'stry 

· • 

· • 

433 

430 

490 

This means that any pupil in standard eight who takes both History and Physical 

Science has to be able to cope with a total of1353 tems. From a purely 

practical point of view, then, the Schools Council approach would simply not be 

applicable. 
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3. The reason for the use of terminology on a large scale is, then, 

necessitated by the approach to education which emphasises school subjects as 

bodies of specialised knowledge. In this context, tel~no10gy is indispensable 

for the following reasons: 

(e) Knowing a label for a concept helps to 'fix' the concept in 

the child's mind - it is easier to be aware, in the first place, 

that a particular concept actually exists, and, secondly it is 

easier to recall the concept once aCqUired. Billings (197B) 

suggests that, in the early years of school, ,concepts are 

batter acquired by cOncrete experience without the introduction 

of verbal labels. However, it is very likely that in the high 

school it is not easy for a concept to be fully understood, 

developed or refined until it has received a designation. The 

Billings viev would, therefore, be apposed by many who believe 

that verbal labels facilitate end are often indispensable for 

the manipulation of concepts. This is true nat only for the ' 

understanding of individual concepts but also for perceiving 

relations between concepts - which is, of course, often 

necessary for understanding individual concepts since concepts 

tend to be closely inter-related. Suzanne Larger (1937/67: 

Introduction to Symbolic Logic, Dover) paints to the liberating 

effect of a well-farmed symbolic system: 

There is something uncanny about the power of e 
happily chosen ideographic language: for it often 
allows one-to- express relations which have no names 
in natural language and which have therefore never 
been noticed by anyone. 

It can be argued that the same applies to language. The 

structuring role of terminology, and hence its indispensability 

for Physical Science and History, cannot be denied. 

(b) The fact that some terms ere transparent in meaning also helps 

the pupils to cape better with concepts. 

(c) Terminology provides what Carter (1982:40) calls a useful 

'shorthand' system for expressing technical concepts. 
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It can also be argued that the demand for 'correctness' (eg spelling, use of 

apostrophe in genitive cases, etc) which is more typical (as will be indicated 

in greater detail later) of our educational system serves useful purposes: 

(a) Misspellings can sometimes indicete a lack of understanding. 

For example, the child who writes 'highdrometer' for 

'hydrometer' has not perceived the underlying conceptual 

connections between this word and · the others such as 'hydrogen', 

'anhydrous', etc. To leave him with such misspellings is to 

encourage misunderstanding. 

(b) To allow fDr idiosyncratic variations on the English spelling 

or punctuation system is to foster misreadings and poor 

cornrrunication. 

(c) The rules of spelling, grammar and punctuation are conven­

tionally accepted in society and it has to be accepted that 

pupils who bree!< these rules do 30 at the risk of mockery or 

disapproval. 

It can be argued, then, that partly for the simple fact that our educational 

system expects pupils to cope with terms in school subjects and partly for 

the fact that the neo-traditonal and traditional approaches to education 

necessitate the use of terms, the Schools Council approach is not the answer 

to our problems. Vie shall see later that certain aspects of their approach do, 

however, offer some useful possibilities for dealing with certain problems. 
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~APTER 10 

INTERVENTION TO I~PROVE LEXICAL CO~PETENCE AND PERFORMANCE 

We turn now to Marland's second option in our reaction to pupils' problems with 

terminology, viz the approach which aims to ·'teach the pupils how to cope'. 

The question which now arises is: How exactly do we go about assisting the 

pupil to cope with the problems which confront him? How do we ensure that he 

develops an adequate lexical competence (both general and technical) to cope 

with the demands of his various high school subjects ? 

10.1 NAl1JRE AI\O NJAl1JRE 

Some of the problems and inadequacies will, in time, sort themselves out, both 

as regards general vocebulary and as regards technical vocabulary as the child 

participates in language activities at home and school. By talking, writing, 

reading, listening, defining and arguing, the child will strengthen, clarify 

and correct the concepts he acquires both for words and technical terms. 

Adjustments will be made to what he categorises as 'instances' and 'non-instances' 

and concepts will become more explicit, more clearly defined, while miscon­

ceptions and inadequate or incorrect lexical relations will be ironed out. Terms 

will be acquired for concepts and concepts for terms, while the ability to recall 

the one with the other will be fortified. On the formal side, misspellings 

will be ~liminated, new words will be derived from others, .and inflexions for 

tense, number, etc will be acquired and corrected. 

This natural growth in competence and performance is the result of !.ncreasing 

maturity in both linguistic and cognitive ability. On the linguistic side, there 

there is the child's natural inclination to acquire language by means of a two­

prong programme which Gle850n (1955} - refers to as 'copious experimentation'. 

From the cognitive point of view, there is a similar tendency, the tendency to 

want to make sense of the natural world. Hewson (1980) comments as follows: 

••• people strive to make sense of the natural world. They seek 
to find meaning in their varied experiences. They wish to 
differentiate the undifferentiated and incessant flow of informa­
tion they receive·. They look for structure in the world around 
them, and attempt to construct conceptions of these experiences. 
These conceptions, these models, these theories are attempts by 
individuals to provide an explanation of the meaning and purposes 
of their perceived world. 

(p 397) 
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The implication of the statements by Gleason and Hewson is that the child is 

naturally curious and when confronted with new concepts or terms or with 

anomalies regarding terms or their concepts (ie terms or concepts which seem to 

contradict What he already knows), he tends to adapt his existing competence, 

either consciously or unconsciously. Continual practice in using terms and 

concepts tlso ensures that the child's competence is firmly established and 

'that his performance Vlill advance with his grcwing competence. 

Both general and technical vocabularies initially grow in this way. The 

influence of development in general vocabulary on the deve10pment of :technical 

vocabulary - and possibly also the reverse - is also a factor here. As tha child 

acquires greater control of general vocabulary he deduces more and more lexical 

rules which are then at his disposal for helping him to cope with the ever­

increasing burden of technical vocabulary. 

But all this is not enough - neither at the level of general nor at the level of 

technical vocabulary. Even in the early years. as mentioned previously. parents 

and other interested adults work on the assumption that a purely spontaneous 

linguistic development is a limited. hit-anc:l-<n:i.ss affair. At home and school. 

it is therefore felt that adult intervention is essential Tor the child on. h1s 

journey to linguistic maturity - it is felt that the child needs to be taught 

what he may not aC'1Jire naturally (or. at any rate. amy take long to aC'1Jire on 

his own) and that erroneous information already acquired needs to be corrected. 

Language development cannot. thus, be left to osmosis; deliberate and conscious 

intervention is essential to ensure adequate linguistic development. 

10.2 THE NA TIJRE OF NJRTIJRE 

While there is general egreement about the need to intervene to ensure the 

adequate acquisition, use and understanding of both general and technical 

lexical items, there is not consensus about either the aspects that need special 

attention or about the type of intervention that is most ef'fective. Certain of 

the controversies here are more relevant to the teaching ·of general rather than 

technical v6cabulary. However, these issues are also indirectly relevant to the 

teaching of technical vocabulary for the following reasons, the child needs a 

sound general vocabulary in order to cope with the academic discourse in which 

he 'encounters technical terms; most of the rules and details of information 

concerning general vocabulary are equally relevant to the use and understanding 
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of technical vocabulary; and, finally, if there is to be a policy of general 

instruction in vocabulary across the curriculum, then what is done in the 

English class regarding general vocabulary is important for the procedure 

adopted in subject classrooms for the teaching of technical vocabulary. 

There are two main issues at stake here: 

(1) The question of exposure vs instruction. 

(2) The question of the role of theoretical knowledge in a 
programme of instruction. 

We shall be dealing with the first of these controversies in the rest of this 

chapter, while the second will be taken up in the remaining chapters. 

The first and most fundamental issue, then, is the question of an approach 

based on 'exposure' as opposed to an approach based on 'instruction'. The 

first involves simply continuing and extending the 'natural' learning situation 

by providing more and more opportunities for children to use language - to speak, 

write, read and listen. There is no doubt that this is necessary. As regards 

general vocabulary development, the fact of the situation is that it is 

impossible for any English teacher to be able to teach every item of English 

vocabulary that a normal person will require to be linguistically competent; 

the child therefore needs to absorb new items and to modify existing items of 

his own eccord by exposure to the language. However, the child's linguistic 

environment is not sufficient to ensure adequate development by means of 

exposure alone. As regards technical vocabulary, this is even more the case. 

since most of the terms will never be encountered - not in a technical sense at 

any rate - in normal langauge sitUations, and to expect tha child to acquire 

. these terms by leaving him at the mercy of a textbook is also expecting far 

too . rrudh of most" chil~~ ". 

If the teacher does not intervene in a more direct manner, the following typas 

of disadvantages of a pure 'exposure' approach would emerge: 

1. Deficiencies in competence: 

(a) Certain items would not be encountered, since it is 

impossible to manipulate the materials to ensure this • 

. As regards teChnical vocabulary, this is easier, since 
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textbooks do include most of the required terms. However, 

if a child did not acquire certain terms in a previous 

year it cannot be assumed that these will necessarily 

be dealt with in his current textbook. (Most textbooks 

cover only one year's work.) 

(b) Certain items would simply not be noticed even when they 

are encountered. It is a fact that children frequently 

read or hear new words and terms but do not necessarily 

absorb them. 

(2) Defectiveness of competence 

(a) Even where children do absorb neVi v/Ords and terms, they 

do not always absorb all that is necessary to use and 

understand those words and terms properly. Nor do they 

necessarily absorb correct information. 

(b) Many of the models from which they obtain information in 

this way are themselves defective. If children talk to 

each other, they may receive incorrect information either 

consciously or unconsciously because they assume that 

their peers are accurate in their use. Textbooks have 

also been known to be inaccurate as regards the use and 

explanation of terms. 

(c) Not ell children will notice where they are defective -

in fact, none will notice elways where this is so. The 

resul t is that they will not elways feel the need to 

modify existing information when they encounter contrary 

information. 

(d) Not all children are sufficiently motivated to change 

even whan they do perceive discrepancies between their own 

knowledge and that which they experience around them. 

(e) Left to themselves, then, children often merely reinforce 

their defectiveness of competence. 
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This can be illustrated in a number of ways. At tha simple level of spelling -

one of the skills most often left to be acquired through mere exposure - there 

is evidence to suggest that spelling is not always acquired naturally, at least, 

not by most children. Since the publication in 1697 of an article entitled 

'The futility of the spelling grind' by Rice, a great deal of experimentation 

has ta~en place, some of which has concluded that spelling is 'caught' and 

some that it needs to be 'taught'. Nisbet (1939) estimated that every child 

'picks up' the spelling of only one nffii word in every 25 he needs. Peters (1967) 

observes that 'there are many well-read and literary people who cannot spall' 

(p 11) and argues, furthermore, that 'ability in spelling cannot be acquired just 

just by writing - as well we know from the creative writing of young children' 

(p 49). Peters therefore comes to the conclusion that, While spelling might 

be 'caught' by a small minority of children who possess certain highly developed 

skills and are strongly motivated, this is not the case with the majority of 

children. On these grounds, then, The Bullock Report (1975) stated that the 

compilers of the Report did not accept 'that all children vtill acquire spelling 

ability as an automatic and natural outcome of a healthy environment. Certainly 

every child will have an excellent foundation if he is interested in language 

and curious about its working, but he needs more than just the right climate' 

(p 183). 

Another aspect of the 'formal' side of words and terms which is not always 

acquired automatically is the derivation of one from another~ we have already 

cited cases such as the inability of some children to derive the verb 

englicise from the noun anglicisation by means of 'back-formation' or the 

adjective alkaline from the ,noun alkali by maans of the addition of an adjective­

forming suffix. Errors in the use of the apostrophe to form the possessive 

case, errors of tense and number - the examples are too numerous to leave any 

doubt that it cannot always be assumed that these aspects will be 'caught'. 

On the semantic side, we have seen the misconceptions that arise from the 

'osmosis' acquisition of technical meanings from general meanings where technical 

terms are derived from general vocabulary and where teachers have taken it for 

granted that children will acquire these without much comment. Lexical relations 

are not always clearly understood, largely because teachers have not made links 

explicit but have dealt with terms in isolation or have dealt with the links 

implicitly. It also happens, as we have seen, that wrong labels become 

attached to concepts and children ara sometimes unable to recall concepts when 

confronted with labels. 
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D-fM'TER 11 

. . \'iHOSE . RESPOfl6IBILITY ? 

Before moving on to examine what a programme of intervention would involve, a 

further question needs to be broached, viz the question es to ~ is meant to 

effect the improvements in the pupils' lexical competence . The two groups of 

teachers involved in the school programme who could be considered are the 

English teachers on the one hand end the subject teachers on the other. 

11.1 ll-lE BJlRGAlN 

It is clear that the whole matter cannot be left to the English teachers alone. 

In the first place, English teachers are not necessarily trained in other subject 

subjects, especially Science subjects. 'Few teachers,' says Stevens (1973), 

'have a scientific training' (p 229). We are faced very clearly with C P Snow's 

'two cultures'. It cannot be essumed either that every English teacher is 

necessarily trained in any - and certainly not all - of the humanities. In the 

second place, ithes to be accepted that English teachers cannot merely be 

servants of other departments - they have other aims, objects and curriculum 

content which need to be taken into account. 

It is also clear, on the other hand, that the matter cannot merely be left to 

the subject teachers either. In the first place, they have no training or even 

interest in language - the ,two cultures' syndrome hes ensured thet they are 

very unlikely to have this. Secondly, they are primarily interested in their 

subjects and have very full syllabuses which would prevent them from providing 

the language background and skills required for their subjects on their own. 

Not does it seem desirable merely to leave the matter to each set of teachers to 

do es they wish. This would mean lack of co-ordination, which would lead to 

overlapping, gaps and contradictions between the English Department on the one 

hand and the subject departments on the other, es well es between subject 

departments. 

The obvious answer seems to be a collaboration between the English Department 

on · the one hand and the other departments on the other, es well es between the 
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other departments~ The slogan 'language across the curriculum' needs practical 

realisation in the form of what Marland (1977) calls a 'whole-school policy'. 

He comments as follows: 

If the strength of the comprehensive school is variety, the 
challenge is to avoid fragmentation, retain that variety end achieve 
coherence. Coherence in a school does not necessarily mean 
integrated areas; it certainly does not mean thet every, or even 
eome , parts " of the whole shOUld be moulded to feel the same, so that 
Housecraft, Social Studies, and English are interchangeable. It 
means that, whilst each aspect of VlOrk in the comprehensive school 
should be encouraged to be different, to retain its special contri­
bution, there should be properly worked out agreements amongst 
staff on a number of 'whole school policies'~ 

(p 9) 

One such whole-school policy would, then, be a language policy for the school. 

Marland suggests that this can be organised on the basis of a 'bargain' between 

the English Department and the other departments based on the fact that 

'difficulties with language hamper understanding and growth in most areas of 

learning, and, conversely, those areas of learning could provide real contexts 

for language growth' (p 3). Marland therefore concludes as follows: 

The aim of a 'language across the curriculum' policy is simply to 
face that basic educational problem by endeavouring to create a 
'virtuous circle': if a school devotes thought and time to 
assisting language development, learning in all areas will be 
helped; if attention is given to language in content and skill 
subjects, languege developnent will be assisted powerfully by the 
context and pUrpose of those subjects. 

(p 3) 

Marland also makes the point that any 'whole-school policy' can be implemented 

either on a 'disseminated' or 'specialised' basis. The first approach is based 

an the argument that it is necessary to avoid artificial isolation, and the 

second that it i9 necessary to avoid the matter being mishandled by unqualified 

people or being neglected. Marland paints out that there are pros and cons of 

both, and concludes that 'A whole-school language policy is likely to demand 

~ approaches' (p 10). This would mean, generally, that English teachers 

would be responsible for teaching basic language theory as well as certain 

specific details of language usage, while subject teachers would build on and 

apply this knowledge as well as amplify end modify according to the particular 

demands of their subjects. The awareness and understanding of polysemy, for 



173 

example, would need to be inculcated by the English teacher, but this could be 

used by the subject teacher to help his pupils to anticipate and overcome 

pro blems wi th certain terms. 

All this means that the school will have to organise the co-ordinated system 

whereby language teachers would have some insight into the language demands of 

other subjects and whereby teachers in other departments would agree to adopt 

a language policy within their departments and would be aware of What the pupil 

WaS being taught in the English class regarding the use and understanding of 

language. 

This concept of 'language across the curriculum' has been bandied about for a 

long time now. As early as 1918, the Report on Natural Science EdUcation in 

England commented asfollows: 

The Science master cannot be allowed to repUdiate responsibility 
for the English in which the work of his class is written. 

(Quoted in Newberry: 1958: 201 ) 

The 1921 Report of English in England pointed towards the same idea, and in the 

same year George Sampson coined his now famous dictum: 'Every teacher is a 

teacher of English'. A discussion document entitled 'A language policy across 

the curriculum' was published in Britain in 1969 following upon a series of 

conferences organised by the London Association for the Teaching of English. 

The Writing across the curriculum project conducted for the Schools Council at 

the University of London Institute for EdUcation subsequently published numerous 

documents on this topic. Following on all this, The Bullock Report made the 

following much-quoted statement: 

To bring about this understanding every secondary school should 
develop a policy for language across the curriculum. The respon,,­
sibility for this policy should be embodied in the organisational 
structure of the school. 

(p 529) 

Despite this recommendation and the many recommendations issued subsequently on 

the strength of The Bullock Report, very little has in fact been done to 

implement such .a policy in schools. The scattered projects in British schools 

have nat been echoed in this country. In the rest of this chapter We turn to 

the reality of the situation in Cape schools, looking first at the question of 
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such a policy from the point of view of subject teachers and then from the 

point of view of English teachers. 

11.2 SUBJECT TEACHERS 

The fect that the concept of language across the curriculum has not really taken 

root amongst Cape Science and History teechers can be gleaned from some of the 

comments mede by teachers in the t wo Questionnaires sent to them. There are the 

occasional hints of teachers' feeling the need for some such policy. The 

following two comments from Science teachers indicete this clearly: 

Language usage seems to deteriorate amongst pupils. A finn 
stand in all subjects can only help to convey the message of a 
proper expression in English. 

Physical and Ger.eral Science must not be seen as completely 
separated from other subjects, including languages, and therefore 
I feel that it is important that the pupils realise that 'correct 
English' must be used in this subject as it should be in others 
such as history, geography, literature, etc. 

These, however, were only tentative and were very much the exception. If one 

analyses the responses of teachers to the passages in the Questionnaire in 

which they were called upon to correct enything which, from a linguistic point 

of view, they would normally correct in the course of marking a child's piece of 

work, one finds that the following points emerge: Firstly, it is clear that the 

responses of individual teachers most often show no pattern; a teacher will 

object to an error in one place but ignore it in others. This lack of 

consistency suggests that very few Science and History teachers have devised a 

language policy for themselves. Secondly, even where these teachers have 

adopted some sort of poliCy, there were only a very few indications that these 

individual approaches formed part of a departmental policy: the responses to 

the passages varied considerably amongst teachers in the same subject department 

and, with a few exceptions, convnents indicated clearly that they were personal 

views and not those of a department. 

Where hints are given of the need for a language policy in a department, there 

are limi tations regarding the teachers' concept of such a policy. I n the first 

place, it is usually seen merely as a question as to whether marks should be 

deducted for spelling and grammatical errors in examinetions. The following 

comment from a science teacher is typical here: 
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Policy we take is - spelling OK as long as word recognisable; 
grammar: accept most things as long as meBJ1ing not changed. 

The deeper questions of language as a means of conceptualisation, the complexi­

ties of terminological systems and the problems arising from these, are not 

included in such a policy. In the second place, the policy is not seen as one 

. based on Marland's idea of a 'bargain': subject teachers tend to view such a 

policy es one in which the English Department is expected to serve the needs of 

other departments. There were three comments from History teachers which 

suggested thet subject teachers should also play their part. Their comments 

were as follows: 

To a certain extent it is our fault (poor English). Some of us 
have let the standard drop. If a child knows he/she will get the 
same mark for spelling 'Napoleon' or 'Nipoleon' then he/she might 
not be bothered to learn the correct spelling. 'What does it 
matter- it's not English 7' might be the attitude. We have to 
show them that it DOES matter. --

I teach my pupils - right up to and including standard 10 
to write a sentence, sequence of tenses, there/their etc. 

The History teacher should also teach the following aspects of 
language (teaching ACROSS TI-lE aJRRIaJLUM): 

1. Paragraphing 
2. Summary 
3. Writing interesting sentences (eg loose, periodic) 
4. Essay writing 

Too often this is left to the English teacher who has to take the 
blame for all ills. 

The fact that these comments came from History - not Science teachers - is 

possibly due to the fact that many teachers of History ere also teachers of 

English. These comments, however, were the exception. The following, the first 

from e History teacher and the second from a Science teacher, seem to be more 

typical of the prevailing attitude: 

History essays should be marked by the English teacher as a kind 
of cross-curriculum exercise. 

Perhaps English teachers should receive lists of scientific 
words that pupils have difficulty spelling and interpreting so . 
that science teachers can have more time for teaching science 
apart from language. 

This view is further borne out by the number of comments which suggested that 
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the current approach to teaching of English which stresses 'creativity' is 

undermining the success of pupils in Science end History. The following two 

comments, one from a Science teacher and one from a History teacher, are 

relevant here: 

English teachers encourage 'free expr ession'. Pupils try to 
use this when answering science questions' 

Because of the modern emphasis on 'creetive English', children 
lack the tools of language (grammar, speeling, vocabulary). 
They are, therefore, less able to communicate What they know. 

, . . .. 
There ara a number of reasons for the fact that Science and History teechers do 

not ger2relly see it as their task to assist in developing pupils' language 

ability, that they feel that they can teach their subjects 'apart from language'. 

One of these is the practical question of time: 

to be very demanding in terms of 

Syllabuses, as 

sheer quantity 

we have elready 

of work to be suggested, tend 

covered. There is, however, a further reason which causes subject teachers to 

display little interest in introducing language policies across the curriculum 

and which would limit their ability to implement such a policy even if they 

were interested, and that is their lack of training in language. In section 

11.3 we shell be commenting on the lack of school language background of English 

teachers. At this' stage we can merely state that the same Obviously applies to 

subject teachers. To this must be added the fact that these teachers have had 

no post-matric training in language either. The Bullock Report made the 

following recommendation in this connection: 

A substantiel course on language in education (including readina) 
should be part of every primary and saoondary school .teac.her',g . 
training, whatever the teacher's subject or the ages of the 
children he or she will be teaching. 

(p 515) 

Carter (1982) points out that, since the beginning of the 1970's, there have 

been language-in-education programmes in many British colleges of education. 

He criticises them for being too limited; however, at least there have been 

such courses available. No real move in this direction has been made in this 

country. The recommendation of The Bullock Report needs to be implemented as 

soon as possible, while in-service courses should be introduced in the meantime 
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to make up for the backlog. 

If these measures were introduced, a number of benefits ,"auld arise. Firstly, 

teachers might be able to improve their own presentation and examining tech­

niques, as well as possibily having an impact on the quality of textbook 

presentations. This would mean that, rather than merely expecting pupils to 

cope with inadequate texts and teachers, many problems related to terminology 

could be removed to begin with. In the second place, teachers would be better 

prepared to assist their pupils in coping with the problems posed both by tha 

inherent complexities of terminologies as well as by inadequate textbook 

presentations. In general, an understanding of the deeper issues involved in 

language competence referred to earlier could lead subject teachers to realise 

that the idea of teaching their subjects 'apart form language' is, in fact, 

nonsense, since any subject is language dependent. 

11.3 ENGlISH TEAD-lERS 

If there is no real move on the part of subject teachers to take cognisance of 

languege problems faced by pupils in their subjects or to seek collaboration 

with the English Department on these problems, it is just as true to say that 

little interest has been shown amongst English teachers for the idea of a 

languege policy in schools. English teachers regularly complain about the fact 

that pupils tend to feel that correct language use is not importent when dealing 

with other subjects and that subject teachers seem to agree with this attitude. 

Beyond that, there is no awareness of the deeper language issues involved and 

no move towards setting up whole-school language policies. 

There are various reasons for this state of affairs. One of the major obstacles 

is the lack of time in view of the evel"-gt'OVling syllabuses and the excessive 

marking demands. The Bullock Report quite accurately describes English teachers 

as 'hard-pressed'. The subject 'English', like love, is a'many-splendoured 

thing', which means that the English teachers are being ealled upon to do jus­

tice to a number of equally demanding components. It would be necessary for a 

school to consider bringing in outside assistance or to release one English 

teacher in order to devise a languagB-across-the-curriculum programme for a 

school. 

Beyond this practical problem, there are at least two other stumbling blocks 

here, viz the English syllabUSes and the training of teachers of English. We 
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shall examine each of these in turn. 

11.3.1 English syllabuses 

Syllabuses are not drafted and implemented in a vaCUum. Any syllabus must be 

seen in the light of the educational theories currant at the time of its 

compilation, since these influence the content o( the syllabus and the proposals 

for its implementation. Vie halia already commented on prevailing educational 

theories. Here we shall look at the three English syllabuses in the Cepe in 

the past two decades to se how emphases have changed, how these affect English 

language programmes in schools, and the implications of all this for a possible 

language-across-the-curriculum programme for schools. 

Dixon (1967/9), in hie influential book Growth through English, mentions three 

aims for the teaching of English: firstly, the imparting of 1<l1Owledge (handing 

down our cultural heritage); secondly, the developing of skills (in order to be 

able to commul1icate effectively); thirdly, the fostering of personal growth 

(the devlopment of the child as an intellectual, social and emotional being}. 

These different aims relate to different theories of education and can be seen 

as underlying the following three syllabuses in the Cepe: 

a) 1963/67 

b) 1973 

c) 1983 (currently in draft form; due for implementation in 1985) 

The preamble to the first of these syllabuses reads as follows: 

The importance to the pupil of sound instruction in the mother 
tongue cannot be over--estimated. His mother-tongue is his main 
meens cf communication with his fellow-man, and without it community 
life and civilasation (~) would be impossible. It is the kev to 
litere':ure~ the treasure-house of wisdom,. beauty , and humour ·accum- · . 
lat.ed (sic) through the centuries by his race. It is the instrument 
by which men must carry on the ectivities of a democratic people, 
which demand intelligent participation in the social, the economic 
and every other sphere of puplic life. Full participation is possible 
only to such as develop the cepacity to speak, read lJnd write with 
understanding and fluency. 

Thus,for the fundamental purposes of civilised living, literary 
understanding and the democratic way of life, effective use of the 
mother-tongue is a vital necessity. It shOUld be the central purpose 
of the language teacher's life to equip his pupils, as fully as he 
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may, in the use of their own language . Indeed, the language of 
all teachers should be beyond reproach and correct expression 
;:;;;QuId be required of pupils at all times. 

The emphasis here is clearly on the first two aims mentioned by Dixon - the 

imparting of cultural knowledge and the development of linguistic · skills - and 

is based on traditional educational thought. This can be contrasted with the 

'Ge~eral Aim' of the 1973 syllabus: 

The general aim is to promote the pupil's intellectual, emotional 
and social development. 

This can be regarded as the end product of education as a whole, 
almost all subjects in the curriculum being directed t~lards it; 
it should be emphasised, however, that the relationship between a 
child's linguistic skill and his personal development is a unique 
one . It must, therefore, be recognised that the teacher of English 
is merely contributing to a process that begins in infancy and con­
tinues throughout life. 

The emphasis in all aspects of the syllabus is on the child's experience, his 

personal development, as the starting point and the goal of the subject - clearly 

the third aim mentioned by Dixon - and clearly based on the progressive education 

educational philosophy, which so influenced English teachers in the early 1970's 

while not having much impact on the rest of the curriculum; 

These two different sets of aims lead to very different views as regards the 

content and approach of the language aspects of the syllabus. The earlier 

syllabus was based on two assumptions - firstly, that it was important to develop 

language skills; and secondly, that explicit knowledge Vlould assist the pupil'in 

this process. The later syllabus, on the other hand, plays down the first 

assumption and rejects the second. The result is that one finds a fairly de­

tailed, even if simplistic,language section in the 1963/9 syllabus, consisting of 

comprehension, precis and formal grammar. The formal grammar section is as 

follows: 

1 • Structure: 

(a) The grammatical functions in their contexts of words, phrases 
and clauses. The study under this heading includes synthesis 
and the formal . analysis of sentences into clauses. 

(b) Punctuation. 

(c) Tenses. 

(d) · Subjunctive Mood • . 
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2. Word Study 

( a) P arts of" speech. 

(b) Pref"ixes, sUf"f"ixes. 

(c) Vocabular}!.Cc 

3. Usage 

The following is a summary of" the language items listed in the 1973 syllabUS: 

1. Punctuation 
2. Spelling 
3; The basic parts of" speech 
4. Sentence and paragraph construction 
5. Vocabulary 
6. Idiomatic expression and f"igurativa language 
7. Tense, sequence of tenses, concord 
8. Acceptable English usage 
9. Subjective and objective language 

. Three points of" dif"f"erence should be noted here. Firstly, the later syllabus 

does not mention 'word study' as such; thus the analysis of" the word in tenns 

of" roots and af"fixes is not required of" each pupil. This is obviously relevant 

to the question of" English language studies designed to help pupils to cope with 

problems in terminology. The result has been thet in the past decade the old 

idea of" calling upon pupils to learn lists of pref"ixes end suffixes, to examine 

colmlOn roots, etc has ceased to be practised in schools. Secondly, there is the 

f"act that the 1973 syllabus does not have a section specifically labelled 

'language study'. In the Junior Secondary Syllabus there is a small sub-heading 

under 'written English' which reads as f"ollows: 'Note: language Study'. In the 

Senior Secondary Syllebus, however, language study is simply mentioned in 

passing as a tail-end to the syllabus under the heading 'General Notes'. 

Thirdly, while the details of" the later syllebus are not so dif"f"erent f"rom the 

earlier one, the emphasis on these details is played down by the injunction in 

the 1973 syllabus that these items are to be taught only 'in action' - by ad 

hoc discussion in the context of" the pupil's own writing and appreciation of 

literature. For example, the Senior Syllabus states that pupils 'must be 

acquainted with the cotmlDner f"onns of" grammatical terminology (i.e. , parts of" 

speech), insofar as they are relevant to the discussion of their wozi<:. These 

must be treated in context and not as isolated exercises ••• ' The basic view 

suggested in the 1973 syllabus is that, in order to counteract the previous 
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f'ragmentary and isolated approach to the teaching of' f'onnal granunar, it is 

advocated that £l1! grammar teaching ~ be done incidentally rather than in 

specific grammar lessons. It can be hDted in passing here that this approach 

cannot possibly wori< in practice. The child will never really understand the 

terms and concepts if' they are taught ad hoc on different occasions i- since the 

terms are inter-related, unless there are definite grammar lessons in which 

these are f:i:tSttaught with illustrations, and ~ applied to the child's own 

writing and reading, he will not know what they really mean and therefore cannot 

possibly use them - ~ne of' the requirements for transfer mentionad earlier was 

the intelligibility of the knowledge. 

The layout and tone of the 1973 syllabus, therefore, tends to discourage the 

teaching of explicit knowledge about language in general and the lexicon in 

particular. This has been f'urther discouraged by examination stipulations and 

trands since the implementation of the new syllabus. The earlier Cape Senior 

Language papers usually contained a question on parts of speech. analysis, syn­

thesis, vocabulary. word structure, etc. In the papers since 1976 'language' 

aspects have been practically ignored, except f'or a f'fNl questions on punctuation 

and vocabulary. The statement in the Senior Syllabus that ' ••• (parsing, f'ormal 

analysis, and synthesis required knowledqe of specifically named clauses, will 

not be examined)' tended to produce examination papers in which no questions 

requiring any explicit knowledge of any aspects of language were set. This 

statement, together with the layout and tone of the syllabus, was taken as an 

indication that knowledge about language was not important and that testing of 

such knowledge wes ' outlawed from the external examination. The result has been, 

naturally, that these aspects of the syllabUS as well as the aspects omitted 

from the earlier syllabUS (eg word study), have been neglected in schools. That 

this is so can be seen from the woeful ignorance which was revealed by candidates 

in the 1980 Senior Certificate Paper, which for the first time since 1975, 

introduced questions requiring this kind of knowledge. The Examiner's Report 

published in the Education Gazette of April 1981 contained the following 

comments in this connection, 

It was particularly pleasing to note that a considerable number of' 
the candidates had not adopted the fatalistic approach of' so many 
pupils and teachers that 'yOy can't learn f'nr this paper'. They 
had obviously been well prepared as regards the basics of the '. 
English Language and produced papers that were a delight to mari<. 
Unfortunately, however, these candidates were in the minority. What 
was most distressing was the large number of obviously intelligent 
candidates who had practically no knowledge of certain aspects of' 
the syllabUS. It is necessary to reiterate the concern expressed 
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in the past two Examiner's Reports about the fact that too little 
time is being spent on language work in schools. 

• • • • • 

The general impression gained this year by the Examiner and Sub­
examiners was that many of the candidates had been taught very 
little - if any - grammar. There were candidates whO could not 
even begin to answer some of the questions requiring a knowledge 
of the basics in grammar. Others made such statements as: 'The 
sentence is in the possesive (sic) tense:' 

· . . .. . 
The following points should be noted in particular: 

1. According to the syllabus, candidates are required to have a 
kn~vledge of the basic parts of speech and their functions. 
Many candidates showed no understanding, however, of even 
common terms such as noun or verb. Statements such as '''the'' 
is a common noun' were--ricJt uncommon •••• 

2. Features of certain parts of speech (eg case and tense, the 
latter of which is listed separately in the syllabus as an item 
to be taught and examined) should be taught. It was clear that 
many candidates could not cope with the questions on 'concord' 
because they knew nothing at all about gr2lMlatical 'egreement', 
'number' or even the term 'subject'. A number of candidates 
obviously thought that 'thilKs' was plural - possibly because 
it ends in ::!.. 

• • • • • 

4. The question on the use of the apostrophe, one of the most 
common punctuation marks, Was very badly answered on the whole. 
It became clear as a centre was marked whether the candidates 
had been drilled in the basic rules concerning the apostrophe 
or not. It was obvious that many did not evan know what an 
apostrophe was - they merrily corrected errors concerning the 
use of the comma. 

The re-introduction of questions requiring formal knowledge (syntactic and 

lexical) was based on a re-interpretation of those sections of the syllabus 

which seem to outla:.v the examining of formal grammar. Schools had~been warned 

in 1979 that a change was on its way in terms of the new interpretation of the 

syllabus which was again summed up in the Education Gazette of April 1982 as 

follows: 

", 

It is possible that there are still teachers who have been misled 
by a statement in the syllabUS which certainly seems to outlaw 
the examining of formal grammatical knowledge: 

... (parsing. formal analysis. and synthesis requirinq 
a knowledge of specifically named clauses, will not be 
examined) ; 
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The officially accepted interpretation of this ambiguous statement 
is that questions which require merely a mechanical knowledge of 
the structure of the language will not be set; but questions 
which require an application of these tenns and rules to language in 
action may be set. It is hoped that this ambiguity will be cleared 
up in the new syllabuses. In the meantime, t eachers are urged to 
take note of the above interpretation of the current syllabus. 

The result of this return to the examining of the more formal aspects of the 

syllabus has been a corresponding return to the teaching of these aspects. The 

Examiner commented es follows in the serne Gazette: 

It is pleasing to note a considerable improvement in certain areas 
of the . syllabus this year - it was clear, for example , that the. 
more'formal' aspects of the Syllabus received· more attention. ' 

The situation has not, however, yet reached a satisfactory state. The Examiner 

commented as follows in this connection: 

Although there was definitely an improvement in this area this year. 
there was still a large number of candidates Who were clueless as 
reg6rtis the rules of language and basic terminology. • •• 

In order for matters to improve any further, it will be necessary for changes 

to be made to the syllabUS. The new syllabuses are. in fact, being devised at 

present and are in final draft form. Certain advancements in the 1973 syllabus 

can be noted. F~J:'stly, the new syllabus, which seems to be based on the nec­

traditional approach to education referred to earlier, Combines the basic aims 

of the 1962/9 and the· 1973 syllabuses - both skills and personal growth are 

given their due. This can be seen by examining the 'General Aim' of the 

syllabUS: . 

The general aim should be to promote the pupil' s intellectual. 
emotional, social and cultural development through developing his 
competence in using the language and through enriching his experience 
in and enjoyment of the language. The underlying assumption of the 
syllabus is that the receptive skills (listening and reading) and 
the expressive skills (talking and writing) cannot be aCqUired 
isolation but need to be developed in an integrated process includ 
including the pupil's own experience and including the rest of his 
school experience (language across the curriculum) as well as his 
experience and needs beyond school. 

However, the progressive bias is still there: ' competence' in language is seen 

merely as a means of promoting the pupil's personal growth. The details end 
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the order of the 'Global Aims' that follow also suggest this: 

1. To encourage the natural enthusiasm, vitality, spontaneity and 
originality of the pupil through his active participation in 
meaningful language activities. 

2. To enrich the pupil's ideas, to stimulate his thoughts and 
feelings and to develop his understanding of himself and his 
own emotional and moral responses to life and the world around 
him, so that he may live more fully, more consciously and 
responsibly. 

3. To develop the language skills which contribute to effective 
expression and communication. 

Secondly, there is now a separate section called 'Language Study'. Thirdly, 

this section places greater stress on the need for more definite language 

study programmes and acknowledges the role of explicit knowledge albeit 

cautiously. This can be seen by examining the Introduction and Goals of the 

section on Language Study: 

INTRODUCTION 

While ir must be stressed that at this level L6tandards 5 - z7 
linguistic competence rather than the academic study of language 
should be the aim, an understanding of language will help pupils 
to appreciate the principles underlying their own speech, reading, 
and writing more fully. Such understanding will, in turn, help 
them to communicate more effectively, to appreciate literature 
more fully, and to cope with the demands of language across the 
curriculum and outside the classroom. 

GOPLS 

1. To increase the pupil '.s ability to comprehend how language works. 

2. To have the beginnings of a language about language and an 
abili ty to apply it in an analysis of sentences and paragraphs 
in a manner which reveals the communicative functioning of parts 
and coherence of the whole. 

3. To extend vocabulary range so that the pupil will be able to 
use words easily, appropriately and fluently in widening 
diversity of situations. 

4. To spell well. 

5. To punctuate well. 

6. To produce and understand the structures of acceptable 
sentences and of their component parts within a coherent whole. 

7. To encourage an awareness of the continuum of functional modes 
of sentences. 
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The language syllabus is also spelt out in far greater detail. From the point 

of terminology, certain additions should prove to be of value, viz: 

1. Semantics: synonymy; antonymy; denotation; connotation 

2. Morphology: knowledge of roots, prafixes and SUffixes; 

spelling rules; the use of the apostropha 

There ere. however, certain limi tations from our point of view in this new 

syllabus: 

1. The , tnc:tdental' approach is still demanded of teachers: ' ••• 
the emphasis must be on language in action, which implies an 
incidental approach which is based on the error analysis of 
pupils' written work' • 

2. The regular warnings that teachers must not spend too much time 
on 'fonnal' aspects of language study, eg 'The teacher should 
exercise great discretion when deciding on the amount of time 
to devote to these concepts. He should stress different items 
according to the needs and abilities of the pupils' - a 
salutary injunction which surely applies to all aspects of the 
syllabus. -

3. The suggestion that fonnal knowledge will not be examined in 
the Final Examination: 'The examination will be designed to 
test competence and skill in handling language tasks, not 
language about language'. 

4. The semantic component of the syllabus is quite inadequate es a 
means of helping pupils to cope with the concpetual aspects of 
terminology. The nature of meaning and the variety of lexical 
relationships between lexical items are not featured. 

In spite of the improvements and the occasional references to the concept of 

'language across the curriculum', then, the new syllabus does not hold great 

. prospects for finding solutions to the problems pupils face regarding termin­

ology. 

11 .3.2 THE TRAINING OF Ef\K3LISH TEA~ERS 

One of the most established tenets of our educational system in South Africa 

is the idea that a teacher must, amongst other things, be someone who is 

properly trained in his or her subject. The educational authorities, for 

example, lay down very definite requirements as to what courses at university 

may classify as 'school subjects' for a degree leading to en educational 

diploma. Furthermore, in recent years, the sytem of 'payment according to 

qualifications' has encour~ged · the idea thae if a teacher pursues his subject 

further, this will be to the advantage of the teacher, the school end the 

educational system in which he functions. 
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A further manifestation of this attitude is the attempts of the various 

educational departments to upgrade teachers' knowledge of their subjects by 

means of in-service courses, which may be either of a general nature or may 

deal mere specifically with a new approach to a subject (eg the New Maths). 

The Cape Education Department has also decided that a one-year course is not 

sufficient to teach subjects which at school level combine a number of 

university courses into one subject - eg Physical Science. which consists of 

Physics and Chemistry. Teachers who have, say, PhysicsI and Chemistry III 

are required to attend 'crash courses' which aim to Correct What is regarded 

as an imbalance in such teachers' knowledge of thair subject. 

All this suggests that, in order to cope with the teaching of a subject, a 

high school teacher ought to be fully trained in that subject at uni versi ty 

level; and that means he must have more than a first~ear course in the 

subject. The one strenge anomaly, however, is English. It is a fact that the 

vast majority of English teachers are trained in only one aspect of the English 

syllabUS, viz literature. In 1973, for instance, a survey was conducted among 

61 English teachers (First Language, High School) in the CE{le. The follOWing 

two tables based on this survey are relevant here: 

-

TPBLE I 

N = 61 

DEGflEE -COORSES IN ENGLISH 

- - -... . --
English V (M.A.) 2 

English IV (Honours) 4 

English III 44 

English II 5 

English I 6 

No Degree Course 0 

TOTAL 61 
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TA8LE II 

- N- c 61-

EXTENT TO WHICH OEGREE COURSES INCLUDED 
GRA~t.1Nl 

Extensively 1 

Superficielly 24 

Not at ell 34 

No Response 2 

TOTJ'L 61 

These figures indicate that the majority of English teachers have a Bachelor's 

Degree and that most of their degrees include at least a third year quelification 

in English. However, very few of these English courses include much grammar: 

only one studied grammar axtensively while more than helf studied no grammar at 

ell. It would seem then that While rrost teachers have a sound background in 

English literature, there are very few who have a corresponding background in 

English Grammar. If 'grammar' is taken here in its broadest sense, then these 

teachers can be assumed to be lacking in explicit knowledge not only of the 

syntactic but also of the lexicel aspects of language - the nature of meaning. 

morphologicel and etyrrologicel issues, etc. A number of respondents mentioned 

that they had studied Latin Grammar at school. Thus. with rrost English teachers, 

it seems that the only basis on which they teach English Grammar is the Latin 

and/or English Grammar they themselves were taught at school. 

It is probably true. too, that the situation is worse today than it was in 1973. 

In the first place. there are far fewer English graduates today who even have 

a Latin backg<t'Ound. simply because the takers for Latin are now fewer. In the 

second place, we have a generation of English teachers entering the profession . 

who were at school during the anti-grammar period and who therefore have never 

done any grammar of any kind. 

The question which arises is: Why should this have been ellawed to happen 7 A 

number of reasons could be postulated: The fact that nearly ell university 

courses in English are entirely literature-based (the only major exception 

being Rhodes University); that most universities do not offer courses in 

Linguistics; that the educationel authorities do not recognise Linguistics 

as. a 'school subject' for degree purposes. But the main factor seems to be 

that the matter has never even been considered. 

----- -----.--------- -- --- -- -
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A question which follows from the previous one is What can be done about it 7 

There are certain steps which can be taken by the authorities to remedy the 

situation: 

organise in-service courses dealing exclusively ·with language work 

recognise Linguistics as a 'school subject' for teaching purposes 

·prevail upon those who deal with teachers' training and qualifica­

tions to insist upon a language component in an English course for 

teaching purposes ( in which case universities would have to 

change from their current literary bias) 



189 

D-lAPTER 12 

TEAD-lER AWARENESS 

It has been argued that, in order to ensure adequate knowledge of 

technical concepts and the terms attached to them, it is necessary for 

the teacher to intervene directly in the learni[lg process. In this 

chapter we shall be examining the practical implications of this stipulation. 

Many of the suggestions made here are, in fact, a matter of common sense 

and seemingly obvious. However, if one takes into account the inadeqate 

model answers and definitions of terms provided by teachers in memoranda 

to examination papers and the rather dubious examination questions dealing 

with terms referred to earlier, one realises that the type of awareness 

and approach to learning presented here is certainly not the norm in teach­

ing. The underlying reason was suggested in 11,2, viz the very limited 

view which teachers have of language in learning - the fact that they tend 

to think of 'language' as being merely a matter of correct spelling and 

grammar rather than as a means of conceptualisation. It is this which leads 

subject teachers to think that they can, as one Science teacher put it, 

teacher their subject 'apart from language'. Subject teachers, therefore, 

clearly need the kind of guidance suggested in the rest of this chapter. 

It is also evident that textbook authors need this type of guidance: the 

fact that so r.\any of the definitions of terms in textbooks are inadaquate 

and the lack of awareness on the part of textbook writers of the need for 

glcsslmiee .of"te1'l1lS both point to their lack of understanding regardirg the 

fact that learning a subject is, in fact, basically a linguistic experience. 

12.1 FIRST STEP AWARENESS 

The first step in the process of instruction here involves the teilcher's 

being aware of the concepts and terms which he wishes his pupils to acquire -

both at the beginning of a new year and, more specifically, at the beginning 

of a new section of work. The most practical way here would be for the 

teacher, before beginning a new section, to draw up a list of the terms he 

will be using and which ha will expect the pupil to understand and to be able 

to use after that section has been ta!,.lght. Coltham (1971) ccnrnents that it is 
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certainly worthwhile for teachers when selecting any materials 
or topics fer study, to consider listing the particular terms 
which will be required • • • 

This will have to be done on the basis of a survey of the relevant section of 

the textbook, since in our system, pupils are very dependent on textbooks. 

To the list thus derived the teacher would add any others which he feels 

are necessary. 

Since terms are nat isolated units but are linked in webs of terms by verious 

types of relationships, it is also necessary for the teacher to consider also 

the relationships that exist between the members of the corpus of terms he 

has drawn up . It is also necessary to establsih what other terms and concepts 

not included in the corpus are presupposed by these terms - very often terms 

that the child should have acquired previously. This can be done by trying 

to draw up lexical sets by seeking, for example, the antonyms, hyponyms, etc 

for the terms in the corpus; this wauld reveal not only the internal 

relationships between the terms in the corpus but also which terms outside 

the corpus should be included in the list. · ,Gunning (1978) suggests another 

practical way of answering Gagre' s (1969) question: What concepts must the 

learner already understand before he can learn another spee1fied concept 7 

Gunning proposes that the teacher draw up, with the list of terms, an 

explanation for each term, since, as he puts it, 'Giving an explanation of 

an abstraction often involves using other abstractions'. He continues as 

follows: 

You might find, for e~le, that you cannot sensibly explain 
'revolution' without using the term 'government'. 

(p 26) 

It can be noted in passing here that Science teachers are more likely to 

show a greater awareness of the terms that their pupils will need to cope with 

in a section of work. This can be seen by examining the respective responses 

of Science and History teachers to a common question in both Questionnaires, 

viz 'What would you regard as the greatest languege problem for your pupils 7' 

In each case five possible problems were listed and respondents were asked 

to place a number next to each, starting with (1) to show the greatest 

problem. The respooses (expressed in percentages) are printed on the 

following page. 
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SCIENCE QUESTIONNAIRE 

.. -
1 2 3 4 5 ffl I TUTAL 

A Defining laVis 7,1 7,1 11,4 25,8 38,6 10,0 100 

- " ---
B Describing 

12,9 5,7 10,0 100 j procedures/ 21,4 30,0 20,0 
i 
I .~ 

processes 

I 
Using appropriate 22,9 

I , C 20,0 30,0 11,4 8,6 7,1 100 

I 'scientific style' 

I Expressing things I 
! D 24,3 15,7 1-20,0 

j 
15,7 18,6 5,7 100 

in their awn words 
! 

i I I ! 
I E Terminology 27,2 10,0 I 15,7 21,4 I 18,6 ! 7,1 I 100 I I ! 

HISTUAY QUESTIONNAIRE 

i 
, 

1 TOTAL 1 2 3 4 5 i m 

A Arguing logically 57,1 29,6 9,3 5,7 0,0 ! a 100 
and coherently , 

I 
Describing a series 

.... j 
B 7,1 3,7 14,8 18,9 56,6 I a 100 

of events 

C Using an appropriate 3,6 12,9 31,S 35,8 15,1 0 100 
'historical style' 

D Expressing things 30,4 47,0 · 12,9 3,8 5,7 a 100 
in their own words 

E Historical 1,8 7,4 31,S 35,8 22,6 I a 100 
terminology 

. . -- ... - --_._ ... ......----- -- -----.----- ~--.- - . -
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These figures clearly indicate that Science teachers regard terminology as a 

greater problem for thair pupils then do History teachers. The figures are, 

of course, relative to the other problems in the list; nevsrtheless)it is a 

fair conclusion OJ draW that History teachers do not see terminology as a 

particularly significent language problem for their pupils whereas Science 

teachers do: whereas as many as 3?,2'1o of the Science teachers rated terminology 

as the greatest or second greatest language problem and 40,0'10 rated it as 

fourth or fifth, only 9,2'10 of the History teachers rated terminology as first 

or second, while as many as 58,4'10 placed it fourth or fifth. The fact that 

historical terminology tends to depend on general vocabulary for both terms 

end concepts to a far greater extent than does scientific terminology could 

be one of the reasons for this difference in viewpoint. 

12.2 SECOND STEP ANTICIPATE PROBLEIIS 

It is not enough merely to be eware of the list of terms the child has to 

F..cquire. It is also necessary to examine the concept list for possible 'danger 

areas'. It is possible to predict, on the basis of the linguistic complexities 

inherent in terminologies, on the basis of past exparience, that there are 

certain types of problems that are likely to arise and also, to some extent, 

which terms are more likely to cause problems than others. The following 

sorts of issues, for example, could be considered: 

12.2.1 LINGUISTIC PROBLEIIS 

(a) Semantic aspects: 

Here the teacher might look at such issues as the following: 

(i) Polysemy: It is necessary to examine which terms are likely to cause 

confusion on the grounds of polysemy - which includes the question of technical 

terms derived from general vocabulary and the problem of 'presentism' in 

History. 

(ii) Abstrectness: Teachers should also decide which words ere more abstract 

then others, bearing in mind that the tarms wi th abstract referents or which 

occur at a higher level of abstraction are more likely to cause confusion. 
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(iii) Lexical relations: Certain lexical relations might be more difficult 

than others, eg the question of gradability vs non-gradability, the complexities 

of detailed hyponymous set, etc. 

(b) Formal aspects 

Teachers need also to consider the fact that there are a number of formal 

aspects of the terms to be acquired that could give rise to problems for the 

child. Certain words, for eXaIlllle, have a higher probability of being misspelt; 

certain derivatives may be more difficult to form than others; and so on • 
• 

12.2.2 CONSIDER THE CHILD / PSYCHOLOGICPL ASPECTS 

We have, up to this point, been considering the question of assistance to the 

child from the point of view of the subject only. The danger of an exclusive 

emphasis on the needs of the subject is that teaching could lapse into the 

teaching strategy which was typical of the traditional approach to education, 

which Hewson (1980) sums up as follows: 

In these L?ommon teaching practiceiT the ideal is to present the 
desired material in a logical sequence, bolstered by suitable 
experiences of which appropriate explanations are provided. 

(p 394) 

He comments that 'This approach starts with axioms and definitions and proceeds 

deductively to the required results' (p 399). That this approach is . ~~atis­

factory, he argues, is shown by the frustration which most teachers experience 

at the fact that many pupils fail to grasp new information despite the teacher's 

careful, logical presentation; It is clear that the teacher must take into 

account the child's present level of development and his current knowledge. 

This does not mean swinging the pendulum to the opposite extreme - the approach 

pf the progressives who, as we have already indicated, advocate an abandonment 

of the consideration of the integrity of the subject and maintain that all 

knowledge is relative and that each child's conception of the material is 

equally acceptable~ Hewson (1982) argues that 'it is necessary to assume that 

conformity to the currently accepted dogma of a scientific L;nd historical-l 

discipline is a worthy curricular goal' (p 394), but that this target body of 
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concepts and logical structures can only be properly assimileted by the child 

if the teacher takes into account the child's existing cognitive structures. A 

compromise between the demands of the subject and the demands of the child must 

be struck. 

We have already looked at the effects of taking into account the terminological 

demands of the subject. If we turn to consider the child, we can see that thera 

are two main aspects involved,viz the level of development of the child and 

his existing knowledge. Each of these will be dealt with in turn in the rest 

of this chapter. 

(a) Level of development 

The ideal here is to follow the advice of GBlTPbell (1977) who comments as 

follows: 

Make sure the meaning of the terminology falls within the cognitive 
experience of the children. 

(p 23) 

This, however, is far more difficult than it seems at first sight. In the 

first place, how does one know What the 'cognitive level' of the children in 

the class is? Good (1977) comments as follows: 

Since e 2-to-3-year range in developmental thinking ability is not 
uncommon at any grade level, it is a risky business to determine 
the appropriate level of selected science concepts. 

(p 159) 

Zaccaria (1978) also points out that it is very possible that children may 

vary as regards their ability to think according to the subject, ie certain 

subjects may demand different levels of thinking ability. 'It should be noted,' 

says Zaccaria,'that being able to perform at the formal operational level in 

one area does not guarantee that a person can perform at that level in another' 

(p 325) - a view propagated by Piaget himself. Zaccaria cites the research of 

two historians in this connection. Firstly, he mentions that Peel's studies 

(1965 and 1971) indicate that children learn to think about historical content 

at the formal operational level considerably later than they are able to think 

at that. level when working with scientific and mathematical matarials (p 325) 
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Secondly, he refers to Hallem (1970), who stated that 'students, on the average, 

develop the ability to think at formal abstract levels with historical content 

up to four years earlier than they do in mathematical and scientific content' 

(p326) 0 These findings have been disputed by others (eg Partington: 1980). The 

details do not concern us here; the point to be noted is at least the 

possibility of differences between the subjects as regards their cognitive 

demands. 

A second problem here is: What exactly does a teacher do if he comes to the 

conclusion that a particular term is conceptually beyond the cognitive level 

of his pupils? Reeves (1980), co~roenting on the teaching of History, suggests 

that 'for ages up to about thirteen and fourteen we should, as a rule, eschew 

altogether 000 abstract .words' such as 'policy, administration, organisation, 

development, inflUence, process and the like' (pp 57-9). Gunning (1978), on 

the other hand, points out the academic and practical problems of such a facile 

solution: 

We cannot avoid the use of abstractions, even if we try. We might 
say 'king' insteed of 'monarch', 'farmer' for 'peesant', but there 
ere limits to such a process. Even if Vie could both simplify our 
vocabulary and yet not sound as if we were addressing eight-year­
aIds, there is still the matter of the language the class will meet 
in textbooks and reference books. We do not really want to sidE"­
step the problem of concepts such as 'peasant' enyway, because they 
ere very useful for · understanding mai1y historical " matters besi1:les · 
the French Revolution and perhaps even more to the point, under­
standing of them can transfer to a huge number of other situations 
and contexts of a social, economic or political nature. 

(p 16) 

There is a further problem which relates to the question of ~ one would 

teach at high school if one were to try to avoid anything which was felt to 

be beyond the child's cogni ti ve level. Partington (1980) comments as follows 

on the suggestion by Hallam that this be the solutio.N 

The first suggestion that we should avoid the 'over-abstract', if 
more than a vacuous. reminder not to overdo anything. implies that 
most children of' compulsory school age should be taught little • 
if any, religious or political history, since they ere too abstract 
and adult to be understood before operational thinking has been 
reached. 

(p 28) 
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It can also be argued that Piaget's view thf',t the teacher needs to wait until 

the child is 'ready' for a particular level of thinking is only one view. 

Lawton (1973) refers to Bruner's opposing argument thet 'the learning process 

can be speeded up or slowed down by appropriate or inappropriate learning or 

pre-learning situation' (p 53). 

'It Vlould seem thet the most realistic approach to the problem is as follows: 

1. Curriculum planners and teachers should be urged, where 

possible, to avoid terms which are conceptually beyond the 

cognitive level of most children in a particular standard or 

class. 

2. Teachers should be eware of the fact that a child's cognitive 

level determines his ability to cope with terms and should, 

therefore, in their presentation, take inPo account their 

pupils J cognitive limitations whan dealing with terms. 

(b) Present knowledge 

It is an eccepted fact 

(ie he has incorrect 

deficient (ie certain 

, 

that if a child's competence is either defective 

information or has certain misconceptions) or 

information is lacking) and if this information is 

required in order to use and understand further terms and concepts, then the 

child will have problems in trying to cope Vii th new information presented to 

him. It is on these grounds that a growing number of educationists are 

celling today for the teacher to take into account what the child already 

knows; it is argued that the child's existing knowledge should be the 

starting-point for deciding which concepts to present, when and how. Coltham 

(1975), referring specifically to History, cOmments as follows: 

Children's previous experience is an important key to the 
possible development of understanding, without which they cannot 
construct and use schemes effectively ••• 

(p 42) 

Watts, Pope and Gilbert (1982) therefore point out that many wri'ters on 

educational issues 'have argued that it is time that recognition be given to 
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the perspectives of the people engaged in classroom interaction' (p 31). They 

refer to Blumer (1966) who wrote as follows: 

Since action is forged by the actor out of what he perceives, 
interprets and judges, one would have to see the operating situation 
as the actor sees it, perceive objects as the actor perceives 
them, ascertain the meanings in terms of the meanings they have for 
the actor, and follow the actor's line of conduct as the actor 
organises it - in short, one would have to take the role of the 
actor and see the world from his standpoint. 

(p 542) 

The implication here is that tha teacher, having drawn up the list of concepts 

and terms that the child needs to know and understand in order to cope with 

the next section of the work, needs to ascertain where there is deficiency or 

defectiveness of corrpetence as regards these terms. 

12.3 ll-IIRO STEP pCT ACCORDIt--GL Y 

The next step is succinctly summed up by Ausubel (1968) as follows: 

The most important fector influencing le'arning is what tJ1e 
learner already knows. Ascertain this and teach him accordingly. 

It is now necessary for the teacher to atterrpt to overcome incorrpetence - to 

modify defective knowledge and to add knowledge where there is deficiency. 

In order to deal with defectiveness, the teacher needs to know 'how to effect 

a conceptual exchange from the stUdent's alternative conception to that 

which is generally accepted by the discipline' (Hewson: 1981 :394). Hewson 

argues, too, that in order to do this, 'these conceptions need to be explored 

in order to expose their limitations'. It is necessary to create a sense of 

dissatisfaction with the existing conception so that the child will be . 

motivated to want to exchange the old for the new. 

In modifying or adding new concepts, it is essential that the teacher explicitly 

link up with what the child already knows. The teacher must start with the 

concepts the child knows or with the child's misconceptions and then proceed to 

work from there to add, modify and develop his knowledge. Sutton (1980) shows 

how, in practical terms, teachers can start with the children's views and work 

from there by triggering a few associations which the child already knows. 
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'Thereafter their meaning can be gradually enriched by msldng more and mora 

connections' (p 48). He presents the growth pictorially in the form of ' burr 

diagrams'. The following is his burr diagram for developing knowledge of the 

physical term force: 

m ovS :Ttan1 
110 .... ·.tlnllsl. 

:auSlng 
I c:: . I(lra1iol\ 

--...:> 

Similarly, in History . Gunning (1978) comments that 'Very often ••• the pupils 

have m:l understanding, but not an adequate one' (p 28). He goes on to say 

that 'The ideal to aim for is to accept and use whatever understanding the 

pupil already has'. He cites the example of the pupil who gave the follOWing 

definition of the term parliament: 

Parliament was the King's friends, they went about with him. 

In dealing with this misconception, says Gunning, one should not say 'No, no, 

it's nothing to do with the King, it's like this ••• '. but rather to comment 

as follows: 

Suppose there was something we wanted to tell the King. like 
there's 3 great many robbers round here causing trouble - we · 
wouldn't all go to Lendon to tell him, we would cheose one of 
us to go, perhaps thc best ta:kcr. The one chosen would go 10 
London and talk to the King and te ll him about the robber 
problem ; all tho other towns would send a person too, 10 tell the 
King things he ought to know. The whole gathering of men from 
the various places, 131 king to the King. was called ·Parliament·. 

(p 28) 

A final point that needs to be noted in passing here is the fact that it is 

necessary to address not only concepts as such but also broader views which 

the child holds. In Science, for example, Hewson (1981) points out that pupils' 
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understanding of concepts is determined by 'metaphysical commitments which are 

often implicit but serve to anchor different alternative conceptions' (p 395). 

The Schools Council History 13-16 project similarly shows how pupils' under­

standing of broader concepts (or 'hidden assumptions' or 'key concepts') such 

as 'evidenca', 'empathy', 'causation', 'continuity' and 'change' influences 

their thinking in History. 

12.4 TESTIIIG 

It has been argued that the teacher should test pupils to establish their 

existing knowledge. It is also necessary to test contirually while teaching 

concepts in order to establish how pupils are developing these concepts and the 

terms attached to them. The question which arises is: How does the teacher 

go about testing this knowledge? There are two basic methods involved here -

tests and interviews. 

12.4.1 TESTS 

These can either tB,e the form of informal questions directed at pupils during 

a lesson or the form of formal tests devised to test speci~c terms and 

concepts. The folloViing points should be borne in mind here: 

(a) Tests of recall are useful in that they can be used to ascertain whether 

pupils have established term-concept links. Thus tests, for example, which ask 

for the name of a reaction in which energy is liberated (exothermic) or tha 

nama of the King of France at the time of the French Revolution (Louis XVI) 

have their place here. However, where the teacher wishes to know whether a 

pupil has grasped a concept fully, the test should be such that it cells for 

more insight and application. Stephens (1974) gives the following example in 

History: 

Too freqUently, teachers simply ask for recall :in a completion 
question, as for example: 

(Anthropomorphic): The name for the belief that gods have 
human qUalities. 

The question can be phrased differently. to test for both knowledge 
and application, as in the following item: 
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The people 'imagine their gods to be born, and to have 
raiment Z2Lothing,7, voice, and body, lika themselves ••• ' 
This description by an ancient writer suggests that the 
people mentioned conceived of their gods as 

a. mythological 
b. _ sf.' p ematural 
c. humble 
d. democratic 
e. anthropomorphic 

The purpose of such a question is to test if students can go beyond 
definitions to transfer to·knowledge. 

(p 200) 

Another example would be to ask pupils to separate tt"!e .facts in a piece of 

historical discourse into political, social, economic, etc. Or, alternatively, 

Bernbaum (1972) suggests that pupils be asked to provide their own headings 

for a list of facts or a section of discourse. Both of these approaches have 

the advantage that they test proper understanding of a term without demanding 

recall of knowledge - ie they can test whether the pupil understands the , 
concept rather than whether he can remember the section of work concerned 

(as would be the case with a straight essay question). 

Tests can be devised to check up on anticipated misconceptions. In History, 

for example, it is necessary to test for misunderstanding arising from the 

problems of polysemy and the 'then-now' dichotomy. An example of this is 

Question 8 in the History Questionnaire to Pupils (Appendix G) already 

referred to: 

8. The following artiI · three statements relevant to the causes of 
the French Revolution. Read them, and then answer the question 
which follows: 

A. The French Parliament was called the 'states General'. 
It consisted of three parts - the First, Second and 
Third Estate. 

B • . The French Parliament had not met since 1614. Since 
then, the king had had absolute power. 

c. The Third Estate consisted of the ordinary citizens, 
professional people, vassels, Vlorkers and serfs who 
constituted (made up) 90 per cent of the French 
population. 

State whether the following statement is TRUE or FALSE. Give 
. a brief but clear reason for your answer: 
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In In view of these facts, it is to be expected that the 
members of the Third Estate would resent the fact that they 
had been deprived of their former political right - the 
right to the major say in the governing o~ the country. 

Barber (1978) suggests an alternative type of question, ie 'thought-provoking 

exercises dealing with past events, yet drawing on transactions present in 

daily life or easily recreated in the classroom'. He therefore proposes that 

questions which 'in\lOlve the d1ildren and encourage a thoughtful response' be 

drawn up, exercises which call upon them to express what they would feel, how 

they would react, if' they were in the same position as a certain individual 

or group (eg the peasants in France in 1780). The following qUestion from a 

History PEller set in a CElle Town school is an example in point here: 

'Like that of other Continental countries, French Society was 
characterised by rigid class distinction.' (A N Boyce) 

Imagine that you are a Frenchman . living in Paris during the rule 
of Louis >WI and that you are writing to a friend in England. 
Explain to him What the existing Social Conditions are like. 

Brandon (1976:15) suggests the contextual-type qUestion as another way of 

testing for this type of problem. He gives the following example: 

Lcoki!lg for the J'Ttr.st rruaning of wor:!.s is cxtremdr impcrtdnt iff (/:, tX­

Gminatiun room. Hrrt is ".question which aofU.1Iuis "rc/wi thowgnl bifort an,,,,, 
SUIU is a1umpttd. . 
·Co!'.sid« the view that Eiinb.eth's fust glut u.s1&: w:a to ser:le re-
ll' • . . 
f:.:r:iJm· is a m:u:n-u.stJ word, but what tx:1!:Iy aoa it !titan in tltis ,,,,,textl 
J¥h;;h oJ tht foll.:nvir.g !1Jz.gtSftd ~~4nj"gs would YOll JIst in 1"0l( dnswcrl 
(.) Biz.b". 'j ""'n bcliifsal>vul G.>J. . 
(b) Wi-.:JI English p,opl, w"tr'q"i"d 10 Mit"' Ihri, btli'fdi>oul Col . 
(e) nu, fo"", 4 ",o"hip ",hidt ",ould b< ",ad< ""'FJ&0'1 " Engluh 

clutrch". 
(J) Th, .. "hods .r which 1,\' Engluh Cluwh wouLi b< crdmd a.J gov_ttL 
(,) Th, .lIittuf, ",hi,h oM Sup'''''' Co",",o, .f t"e English Ch.,cI, would 

4liDpl low.,6 Iht Pop<. 
U"J Th, obligdli"" of Engluh F"'Pk 10 otl",'; fo, «of"!.' ",."hip i. tMit 

parish eh.,chd, 
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(b) As regards the fE!!!! of the test, it is clear that o~JOrd answers and 

mul tiple-choice tests, although able to test insight7 are limited in their 

capacity to achieve this. This can be seen, for example, in the following 

question: 

Temperature a average ••••••••••••• energy. 

The required ansVier bere is the term kinetic.. If a pupil gives the wrong 

answer (eg mecharic.i:!.!], then he is revealing that he has not grasped the 

relationship between temperature and kinetic energy. If, on the other hand, 

he supplies the correct answer, a teacher cannot be sure that he has grasped 

this relationship properly. He may merely be recalling an association of terms 

and concepts without any real understanding. 8y contrast, if a pupil is asked 

to provide a descriptive answer, it is more likely that misconceptions will be 

revealed. We have already referred to a question in which pupils were asked 

to ! E)<plain how evaporation causes cooling'. A number of pupils indicated that 

they understood that temperature invol ved energy and that the energy invol ved 

Vias kinetic energy. However, they had not understood the concept of average 

kinetic energy; they tended to think of temperature .in terms of the number of 

molecules involved. Such pupils would, therefore, have supplied the correct 

term kinetic in the question above but it would have been a false assumption 

on the part of the teacher to think that this indicated an understanding of the 

concept temperature. It has also been suggested earlier that there are cases 

where pupils supply the correct words in completion questions or choose the 

correct answer in a multiple-choice question but indicate in descriptive 

answers elsewhere in their examination papers that they do not understand the 

concepts involved in these questions. It is on these grounds that a Science 

teacher commented as follows in the Science Questionnaire to Teachers: 

The type of question set is deternd.ned by the mal1<ing. It's 
easier to avoid descriptive ansVlers because you can test the sema 
concepts in a way where you can more easily get the facts you are 
looking for. It has been found, however, that if you asked for 
descriptive answers, pupils don't actually know what you thought 
they knew. 

It is, therefore, also necessary to ask questions which require pupils to 

write and explain. This is not typical of Science tests and examinations. 

Cooley (1980) comments as follows on the situation in America: 
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Learning is largely evaluated through short~er questions on 
tests. Requiring students to demonstrate an understanding of science 
through writing has been all but eliminated. V~ting, the 
reflection of understanding, has nearly disappeared from the science 
curriculum. 

. (p 15) 

The same is certainly true of Science examinations in Cape schools. In Appendix 

H, details are given of the survey of Science and History examination papers in 

order · to establish written demands upon the pupils •. The findings clearly 

indicate that there are differences between History and Science examination 

demands, in particular insofar as History demands more verbal answers, and more 

descriptive answers. From this it would seem that History examinations lend 

themselves to greater diagnostic use for testing concept understanding. That, 

however, is not the case, since the emphasis is more on nar.rative and argument 

- both of which expect an underlying undsrstanding and use of terms, but do not 

test knowledge of terms directly. 

There ere, i't.lrthermore, limitations in the Science questions which do r .equire descrip­

tive answers, limitations which also affect History questions, with the result 

that the value of these questions as tests of insight is reduced. These 

limitations may be specified as follows I 

There is a tendency to ask questions which do not call upon the pupil to 

explain how ·!2!! sees a concept, but rather to give someone e1ae's (the teacher's 

or the textbook author's) account of this. Questions set for homework tend to 

be closely keyed to the text. As Cooley (1980) puts it: 

A student soon learns thet some fast skimming of' many textbooks 
reveals the location of an adequate answer. 

(p 16) 

In e survey of the types of writing done by pupils in Science lessons in vertain 

schools in Britain. Dolan and Clarke (1979) found that 'ncopying" is the most 

frequently observed writing activity' (p 343). The same appears. from IS brief 

survey of writing assignments in certain Cape schools, to be typical of the 

writing done in Science classes there and, though to a slightly lesser extent, of' 

History classes. In examinations, the sallie applies - the only difference being 

thet pupils are. (hopefully) not 'copying' but 'recalling' sections of textbooks 
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or notes. We have already referred to cases where pupils writing on certain 

topics in History ~nich required an understanding of terms such as political and 

social were able to obscure their misconceptions by being able to reproduce 

sections of the textbook or class notes dictated by the teacher. 

The 'copying' or 'recalling' often takes the form of merely reproducing formal 

definitions, which cannot be regarded as a valid test of understanding. This 

can be illustrated by analysing the responses of pupils to the following 

question in the History Questionnaire to pupils (Appendix G)I 

11 • Read the following two pieces of information and then answer 
the question that follows: 

A. A 'radical' in politics may be defined as a person who 
wants to change society in a f~reaching manner. 

B. In 1971 the Feuillants tried to persuade the King to 
accept the Constitution drawn up by the Constituent 
Assembly. They also encouraged the Emigres (ie nobles 
who had fled from France) to return home. 

The Brissotins set about repressing the reactionaries 
(ie those who wished to restore the Old Order in France) 
and to intimidate (threaten) the Emigres. 

In terms of the above information, state whid1 of the following 
you would classify as the radicals in France in 1791. (Under­
line the answer you d1oose.) 

Feuillants 
Emigres 
Brissotins 
Reactionaries 

Each of the terms in the list provided is defined formally in the question and 

could have been reproduced by any pupil in a question whid1 called for formal 

definitions. The fact that only 16 out of the 28 respondents (ie 57.16~ wera 

able to supply the correct answer (ie the Brissotins) and that the remaining 

41.9% suggest~d either the Fauillants or the reactionaries shows that knowing 

a formal definition does not guarantee that the child understands the tel'lll 

concerned. The fact that the majority of those who responded incorrectly 

suggested the reactionaries as the answer indicates a misconception in these 

pupils' minds whid1 resulted in II. confusion of the terms radical and reactionary. 

It would seem. then. that there are certain changes in examining and testing . 
-" 
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techniques that are needed in order to be able to use these examinations and 

tests for diagnostic purposes. These are as follows: 

(i) ~'ore questions requiring descriptive answsrs should be set. 

(ii) A change in attitude and objective regarding these questions is also 

needed. It is necessary for teachers to use tests and examinations not only 

for the purpose of obtaining a grading for pupils but also for the purposes of 

advencing learning. In this respect, the Schools Council pamphlat entitled 

Why Write? (1976) comments as follows: 

In other words, in schools - institutions of learning - the single 
most important use for writing appears to be as a means of testing, 
of monitoring knowledge and performance. This writing is seen not 
as part of the learning process but as something which happens after 
the learning. 

(p 5) 

l'Ihet we are saying here is that it sould be regarded as both a means of testing 

and as part of the learning process - as a means of testing in order to foster 

the learning process. The various Schools Council projects therefore propose 

that the audience for writing in schools should not be only the 'Examiner 

eudience'. They continue as follows: 

We felt very strongly that the 'Examiner audience' situation 
inhibited thinking and speculation and that the child needed what 
he wrote to be read with interest and s~athy rather than to be 
judged as the performance of a task. 

(p 5) 

One of the implications here is that teachers should allow for children to write 

in a more formal, personal manner - what the Schools Cou~ projects cell 

'expressive' writing. There are, however, certain problems involved here. 

Firstly, thare is the fact that it is often very difficult to express certain 

ideas in one's own words without falsifying the amtent; and even more so if 

the style one uses i.a a fairly informal style. This can be seen by examining 

the responses of teachers of Science and History to the definitions provided in 

the two Questionnaires. The teachers were asked to assign a mark (up to 3) 

for each of the following definitions: 
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NATIONAlISM: Nationalism means that the 
run their own affairs on their own. 
rule them. 

people in a country want to 
They don't want others to 

VAlENCY: By valency we mean that the number of electrons in an atom 
tells you how many bonds the atom can make with other atoms. 

,The responses can be summed up in the following two tables: 

NATIONALISM 
0 I 2 3,6)'& 

1 31 35,41> 

2 17 30,3~ 

3 6 i 10,7"/0 

N'I 0 i O,Or. I 
TOTALS 56 

, 
100,~ , 

I ! 

VAlEtC( 

0 25 35,7"/0 

1 25 35,7"/0 

2 14 20,0')1, 

3 4 5,7"/0 

N'I 2 2,91> 

TOTAl 70 100,01> 

The figures suggest a wide range of opinions, but the majority assigned either 

o or 1 out of 3. It is clear, as Was nentioned earlier, that neither definition 

is complete. Neither of the' statements Was intentionally designed to be 

inaccurate but each was meant to be a genuine attempt on the part of the , 

compiler of the Questionnaires to draw up a definition in simple words based on 

textbook definitions. The fect that in both cases the definitions turned out to 

be inaccurate suggests that it is difficult to express certain technical ideas 

in simple language. The fact that teachers are aware of this problem can be seen 

by examining the tables on page 191: both Science and History teachers listed 

the problem of 'expressing things in their own words' as the second most 

, difficult language problem. (What is interesting is the fact that, if one 

takes the figures across from 1 to 5 for the problem in each table, one can see 

that History teachers see this as a greater problem than do Science teachers. 

This seems surprising, since historical discourse is closer to everyday discourse 

than scientific. The reason is IIDst likely that, because History examinations 
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demand more descriptive answers than do Science examinations, the problem is 

~Bced more o~ten by the pupil in History.) 

It would seem that teachers pre~er their pupils to use a more ~ormal, textbook 

style o~ language even where the content is not a~fected. This can be seen 

~rom col11llents that some o~ the respondents made in connection with the above 

question on definitions. Many of them stated that the given definitions were 

'totally vague' or that the writer · 'had no idea of what he was talking about'. 

This is not true - in each case, the definition had. the basic truth in it but 

lacked certain quali~ications. 

The result o~ all this is that the pupils tend to learn definitions by heart -

sometimes encouraged by teachers. This, then, leads to a vicious circle - the 

pupil than never learn s . to express idees in his own words or to explore the 

extent to which he really understands formal definitions. One Science teacher 

summed up the position as follows: 

There is difficulty in expressing things in th~· own"words as 
the children are taught to learn so many unnecessary definitions 
off by heart that they get into the pattern of learning by heart 
without understanding. 

The fact that, as mentioned earlier, so many of the questions are closely 

keyed to the pupils' textbooks makes this possible. 

The solution, however, is not so si""le. If pupils are merely encouraged to 

start expressing ideas in their own words, they will run the risk of inaccuracy 

and will not cope with certain examination questions and teachers who expect 

them to be eble to give formal definitions; and in an examination which aims 

more to provide a pupil with a grading than to ascertain the extent of his 

understanding for remedial purposes a pupil would lose marks for not providing 

the expected kind of answer and also would run the risk of exposing his mis­

conceptions and thereby lose marks. It is also a fact that textbooks tend to 

express concepts in the form of formal deHni tions; and pupils ere very reliant 

on their textbooks. If, on the other hand, pupils are encouraged to learn 

textbook definitions by heart, these could be merely parrotted without full 

comprehension. It would seem that a tw~rong co""romise approach is necessary: 

Pupils should be encouraged to explore their understanding of concepts by 

expressing their thoughts in their own words but should be taught to analyse 

formal definitions and to paraphrase them. Then, even if they do leern them 
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off by heert, they are more likely to understand what it is they have learnt in 

this manner. 

In other words, pupils should learn to operate at varying levels of formality 

as reagrds definitions. Teechers could either present the p upils with formal 

statements which, as lana (1975) suggests, 'are not completely comprehended 

immediately' and then encourege them to analysa these carefully. or they could 

use more informal descriptions of concepts first and then provide pupils with 

formal definitions and indicate the relationship between these. Some examples 

of such varying levels of formality are as follows: 

1. FORCE: (a) 1. An external agency capapble of altering the state of 
rest or motion in a body. 

(Uvarov et all 1979: 168) 

2. Push and pull. 
(Iona: 1975:25) 

Radical (!lille/n'II'" ('( .. lIlun" 
, j# • 

(3) ·Radic.3lislll involved making more funcamcnt.31 att3cks on 
institutions and pulling forward more far-reaching pl ans for reform.' 

(b) 'Suppose a I1wn had the ido" lhat, say; Wales ought to have its 
own Parliament ~nd l11;lkc S~J1lC of its own laws ;md suppose a second 

man said Wales ought to be cntirdy separate from Britlin and make 
all its own laws. We would say that the second mm was taking a more 
radical line.' 

(c) 'Suppose the bus f,rcs went up a lot. Suppose 50me of you Slid,. 
"Let's write to the council and complain the fares are too high" and 
suppose others said "No, let's write and say that school students 
should travel free on the buses anyway" - we could say the second lot 
were bt!ing radicals.' . 

(~unning:19?6:27-8) 

Examination questions could call for more inFormaldef'1rU.til!ll'lS when pl,lpils ere 

first learning new concepts or could call upon pupils to provide e fonnal 

definition mE. an explanation in their own words of what they mean by the 

definition. Questions whim test pupils' ability to apply definitions could 

also be set in order to test their understanding of these deffinitions. The 

question on the tennradicel given earlier in thischepter (taken from the 

History Questionnaire to pupils) is an ex~le in point here. A further 
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example is the following one from Stephens (1974:254-6): 

l. DIRECTIONS: For each quotation listed below (Nos. 
1-7) identify the civilization which is correctly associ­
ated with it. Record the letter of the civilization by the 
appropriate number on your answec sheet. Anyone of 
the civilizations may be used more than once or not at 
all. 

A. Egyptian 
B. Hebrew 
C. Mesopotamian 
D. Minoan 
E. Persian 

(~)l. "From above in heaven/ One could no more make 
out man and man.! The gods were afraid before 
the stormflood.l Fled, and mounted up to the 
heaven of Anu." 

(A)2. "Hail to thee mighty god, lord of Righteousness! I 
am come to thee, oh my Lord: I have brought 
myself that I may look upon thy glory. I know 
thee, and I know the name of the forty-two gods 
who make their appearance with thee in the Hall 
of Righteousness .... " . 

(~)3. "Who is there who can grasp the will of the gods 
of heaven?/ The plan of a god is full of mystery­
'",ho can understand it?/ How can mortals learn . 
the ways of a god? He who is still alive at evening 
is dead the next morning ...• " 

(ID4. "I'\ow the two" prima! Spirits, who revealed them­
selves in vision as Twins, are the Better and the 
Bad in thought and word and action. And between 
these two the wise one chose aright, the foolish 
not so." 

W)5. "Assemble yourselves and come; draw near to­
gether, you that are escaped of the nations: they 
have no knowledge that set up the wood of their '· 
graven image, and pray unto a god that cannot 
save. It t 

(A)6. "During the flood, the people shows its joy; every 
heart is happy ... , the divine cycle speaks 
through you .... " 

(C)7. "If a man has stolen ox or sheep or ass or pig or 
ship, whether from the temple or from the palace, I 

he . shall pay thirtyfold; if he stole from a com­
moner, he shall render tenfold. If the thief cannot 
pay, he shall be put to death." 

.-
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12.4.2 INTERVIEWS 

A far more satisfactory method of investigating pupils ' understanding of concepts 

is the approach introduced by Osborne " and Gilbert (1980) called the 'Interview­

about-instances technique' (IAI). Watts, Gilbert and Pope (1982) comment as 

follows: 

In outline, the IAI consists of tape-recorded dyadic discussions 
with a pupil, using a series of pictures as a focus • ••• Each picture 
card represents a line drawing of a situation which may, or may not, 
represent an eX6IIlJle of the concept. The method elicits a wide range 
of responses and, Whatever the response, further explorations are 
made using the languege of the pupil wherever possible. 

(p 11) 

The method falls within the research framework of 'case studies'. The authors , 

describe the actual procedure involved as follows: 

Early use of fairly open-ended 'questions allows the session to 
develop into a discussion where meanings are negotiated, and where 
evaluation and critical comment are avoided. The recordings are 
transcribed and anotated to be as faithful as possible to the 
exchanges. ' Each transcript is scored and analysed on the basis of 
the context of each utterance. 

(p 12) 

The advantage of this method is that a teacher can follow an individual's train 

of thought, can perceive his premises and the hypotheses based on these, thus 

arriving at an understanding of why an individual may have arrived at a mis­

conception (eg because of misconceptions regarding other terms involved in the 

understanding of the concept in question) rather than merely bei!1gpresented ,; ' 

with the fact that the pupil has an inadequate understanding of the concept. 

It is also possible, on the basis of one's experience with using this approach 

with a number of pupils, to predict where misconceptions will arise with others 

as well as the typical reasons for these misconceptions. 

The approach is, however, very time-consuming and is still in its infancy. 

Nevertheless, it provides considerable promise for future investigations. 
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(}lIlPTER 13 

THEORETICAL KNOWLEDGE 

So far we have considered what guidance the child needs regarding specific 

terms and concepts, both from a semantic point of view and a formal point of 

view. A controversial issue which arises from th:l,s is the ~estion of the 

value of general, theoretical, knowledge about language and terminology. Does 

it help the child improve his competence and his performance ? 

13.1 EVIDENCE REGARDING EXPLICIT KNOWlEDGE 

The answer of the authors of The Bullock Report (1975) is one of scepticism: 

There is no evidence to show how far an explicit knowledge of tha 
rules governing language can reinforce knowledge or substitute for 
it. 

(p 152) 

Carter (1982) responds to this statement with the comment that 'the fact that 

"there is no satisfactory evidence" of the connection between teaching rules of 

language and the developing of language skills does not preclude such evidence' 

(p s). Speaking of, the relationship between such knowledge and competence in 

writing in particular, he adds the following: 

No one has yet demonstrated that conscious awareness of language 
structure improves pupils' own writing, but that is not to say that 
no such links exist or cannot be made to exist. 

(p 159) 

There do not. apl1ear. to be any major published research fi~ . . regarding the 

value of theoretical lex:l.ca11<nowledge as e. means of improving a child's lexical 

competence and performance. There is, however, a large body of research which 

has been conducted in the field of syntax. This research gap parallels the fact 

that Linguistics, in general has, until recently, oveI'-invested in work on 

syntax and undeI'-invested in work on vocabulary. In order to ascertain the role 
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of explicit lexical knowledge as a means of i~roving lexical competence and 

performance, one has to tum to the evidence available regarding the role of 

explicit syntactic knowledge in i~roving syntactic competence an~performance. 

This research has relevance to the question of the value of theoretical lexical 

krowledge since it deals, after all, with e comparable issue, and since there 

is clearly an overlap between syntactic and lexical competence. 

For many years, the controversy regarding the role of explicit syntactic know­

ledge in i~roving written composition " skills was v!aged purely on the basis of 

personal experience, reasoning and deep-sat traditional prejudices. Fries (1952) 

points out that during the aarly years of' this century the def'enders of 'gremmar' 

won hands down. However, with the 'coming of the measurement movement in 

education' et the beginning of this century, there came 'the First really 

eff'ective challenge of the asserted connection between gra'l1l1lar and good English' 

(p 19). Since then there has been e spate of' experiments which have sougMt to 

investigate whether there is a connection between explicit syntactic and the 

ability to write well. The results are at present not entirely conclusive. Many 

of the experiments which purport to prove a lack of correlation can be questioned 

on the basis of' certain i~ortant criteria - criteria which would also have to 

be considered in any experiments dealing with lexical competence. Since these 

are vi tal to the use of' theoretical knowledge in the i~roving of co~etence, 

they need to be exemined here. They ere as follows: 

(a) Firstly, it is important to decide how ~ correlation one expects to 

find and, even more,' in what length of ~ one expects a correlation to become 

evident. Smith (1938) argues that, if one were to exclude grammar on the grounds 

thet it cannot effect a total elimination of errors, then one would have to 

exclude the teaching of all skills. He says: 

On that basis, most teaching of skills and dexterities would be 
condemned because those who are studying them ere not perfect 
perfonners. To look at a novice " fencing or in golf, or to watch 
a green football squad blunder througM team formations, does not 
inspire enthusiasm in the spectators. But those Who have played 
these games and who know how difficult they ere, do not rush to the 
conclusion that the whole coaching system is a failure and should 
be abolished. Grant a little more time and prectice, and then look 
at the same players. They may not be world-Nide ch~ions ••• , but 
they "will most emphatically show more skill than their classmates 
Who have not been coached. 

(pp640-1) 
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It is expected, furthermore, that one might succeed more with one than with 

snother. Not every teacher expocts every child to turn out a Churchill any roora 

than a golf coach expects avery child to become a Gary Player. But just 

because we cannot achieve pef'rection does not mean that we abandon the Whole 

idea or coaching. We go ahead fully realising thet no one will ever' achisve 

perrection and that thare are many who will never even be particularly good; but 

we also realise that. without training. they would be even worse. 

(b) A further point is that explicit knowledge ab~ut language cannot be 

considered es the only means of improving competence. It has already been 

mentioned that, in addition to instruction (whether specific or theoretical). a 

child needs to be exposed to the language. to be given opportunities to read. 

write, speak and listen. Any programme which consists exclusively of' theoret­

ical knowledge is not likely to succeed. Some of the experiments tend to set 

a group Or pupils given training in theoretical knowledge against a group given 

practice in writing. A programme which called upon pupils to do both might 

yield more positive results. 

(c) The content of the theoretical knowledge is also important. An essential 

requirement for generalisations about language to have any impact on competence 

and performance is that it must be clear and intelligible - the rules must be 

simple enough to be applied. If one examines the type of grammar taught in 

schools (as I in fact did for my Master's Thesis on The teaching of English 

Grammar: 1976), one finds that much Or it is conrusing and confused. It is also 

important to note that most or the experiments which suggest no correlation have 

been done on the basis of traditional school grammars. In this respect The -
Bullock Report states that: 'What has been shown is that the teaching of tradi­

tional analytic granrnar does not appear to improve performance in writing' 

(p 171). Even if this is tNe. this does not mean that an improved version of 

traditional school granvnars or that some other type of grarmtar might not be mora 

successful. Bateman and Zidonis (1966), for example. contend that 'statistical 

analysis suggests ••• that there is a connection bB'llween a knowledge of generative 

grammar and an ablli ty to produce well-formed sentences of greater stroctural 

complexi ty' • 

(d) The method of teaching is another factor here. There is very little 

experimental evidence as to the effects of teaching methods upon the ability of 

the child to transfer generalisations about language he has been taught to his 

own language use. There are. however. experiments in other fields of learning 
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which seems to suggest that methods can affect transferability. Woodrow (1927), 

for example, comments as follows on his findings in this connection: 

In short, the experiment shows that in a case where one kind of 
drilling - undirected drill - produces amounts of transference which 
are sometimes positive and sometimes negative, but always small, 
another kind of training with the same drill may result in trans­
ference, the effects of which are uniformly large and positive.-

Experimental evidence by Ruediger (1908) suggested the same conclusion. 

Theoretical Psychology. according to Pulliam (1931 h also corroborates this 

contention. He quotes Judd (1915) as follows: 

The first am most striking fact that is drawn from school experience 
is that one and the sane subject matter may be employed with one and 
the same student with wholly different effects according to the mode 
of presentation. If the lesson is presented in one fashion it will 
produce- a very large transfer, whereas if it is presented in an 
entirely different fashion, it will be utterly barren of results for 
other phases of mental life. •••• Fomalism and lack of transfer 
turn out to be, not characteristics of subjects of instruction, but 
rather products of the mode of instruction in those subjects. 

In this connection, at least the following requirements are necessary for trans­

ference to take place: 

(i) The theoretical knowledge must be related to the aspects of 

competence and the skills which are meant to be improved. In 

this connection, Evans (1957/69) comments as .follows: 

My conclusion is that grallll1ar has failed to do what, at 
best, it can do because our methods have not been designed 
to establish and maintain a sufficient connection between 
grammatical knowledge and practice in writing. 

(p 113) 

(ii) The child must see the reason for following a 'correct' rule. 

This means that pedantry - which is often typical of traditional 

English teaching - must be avoided and the child must not be 

encouraged to believe that there is only 2!J.!! 'correct' type of 

English but that there are various types which are appropriate 

to ·different contexts. 
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(iii) The child must be given sufficient practice in applying the 

rules he had been taught. Teachers cannot merely refer to 

the rule and then expect the child to apply it at all times 

of his own accord. It would appear that this has often been 

the case. 

Evans (1959/67) concludes as follows regarding this point about the importance 

of method: 

Either grammatical knowledge really has little cOnnection with 
problems of Writing, or it has latent bearings which our methods of 
teaching have failed to exploit and which our students have therefore 
failed to translate into practice. I take the latter view. 

(p 113) 

Not much research has been conducted regarding the role of theoretical knOWledge 

in intezpreting language. A A Evans (1953), however, maintains that conscious 

knowledge can play a part here too: 

It is through hearing good speech and through intelligent and 
critical reading that CX1B grasps and comprehends the sentence with all 
its subtle variations and, through those variations, the intention 
of the speaker or writer. Nevertheless. a familiarity with and a 
training in sentence-structure. built up through the simple sentence 
and through sentences of simple or loose structure is of great help 
in reading. particularly in the grasp of the involved complex or 
or compound-complex sentence. 

13.1.2 LEXICAL COfuPETENCE IWJ TI-lEORETICAL Kf\()\VLEDGE 

What can be concluded from all !his in connection with the question of explicit 

knowledge in the improvementc of lexical competence and performance? Assuming 

that. as Carter (1982:156) points out (perhaps a little optimistically), 'lexis 

is a level of language which can be studied in a clear, systematic and accessible 

way'. one can argue as follows. In the first place, if explicit syntactic know­

ledge can improve syntactic competence, then it is highly probable that at the 

micro level conscious knowledge would clso play such a role. After all, a 

similar type of knowledge and transfer is involved. Furthennore. as was suggested 

earlier, lexical competence is only ~art of a larger 'collJllUnicative' competence 

in which the various co/lllonents are integrally related. Thus, for example, syn­

tactic knowledge at the lexical level (knowledge of word classes and functions) 
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is. in effect. both syntactic and lexical. It can also be argued that. in order 

to be able to perform at the micro lewl. it is necessary to be able to cope at 

the meso (sentence) and macro (text) levels: thus. anything which ,can assist 

in improving competence at the higher levels is bound to e,ffect improvements 

at the lower levels as well. 

A further point to be noted here is that. if a ger.erative-ba~ed grammar - one 

which is based on rules rather than ad hoc prescriptions and bits and pieces 

of knowledge - is likely to have greater success i~ improving syntactic ability 

(and there is some evidence which suggests that this is so. : see p 213). then 

it may well also be that a 'generative' approach to the word (what is sometimes 

referred to as 'the grammar of the word') might also be preferable to the 

traditional approach. This point will be amplified later. 

13.2 A LEXICJIL PROGRAAWE 

We turn now to examine the position of explicit knowledge regarding the lexicon 

in the light of the above comments. 

13.2.1 MORPHOLOGY 

Marland (1977) argues that 'pupils need to be taught word building' (p 182). 

This includes the following types of information: 

(a) The basic morpheme structure of words and how morphemes ere combined to 

form words. They should be able to divide words into morphemes and perceive 

the relationships between and the function of the parts as well as the rules of 

order of combination. They should then be shown how to use this knowledge for 

certain purposes: 

- To discover the meaning of a word. For example, if a child 

analyses the term Protestant into its stem (protest) and its 

suffix (-ant), he will be able to see more easily that, in its -early use, the term referred to people (and still does, though 

less consciously) who 'protested' against certain Christian 

practices and doctrines. 
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To f'orm derivatives. The term demagnetisation, for example, can 

be used to demonstrate the process involved. This information 

can be used to prevent the types of' morphological unacceptebility 

ref'erred to on page 144. 

- To use this inf'ormation to memorisa and spell words more easily. 

(b) Related to the f'irst point is the teaching of' the morphemes which occur 

regularly in a corpus of terms, or at any rate are signif'icant in some way or 

other. The pref'ix trans, for example, can be usef'ul in dealing with terms such 

as transf'er, transducer, transmit, transf'onner, translucent, transparent. 

Certain roots (eg ~, !!!it, IUc) that occur in these words would also prove to 

be of' value, as would certain suf'f'ixss (eg~, -ant). Milligan and Orlich (1981) 

suggest that'studen~s should be made aware that words have structural elements . 

which can serve as clues to the meaning of' unknown words' (p 34). Similarly 

Marland (1977) COl1Yll8nts as follows: 

Pupils should be taught to tackle an unfamiliar word by examining 
it f'or f'amiliar parts. If' they know the meaning of that part, they 
apply it. If not, they deduce the meaning f'rom the known word_in · 
which the f'amiliar part appears. 

(p 183) 

Milligan and Orlich refer to the research of' Thompson (1958) which suggests that 

'learning the meaning of' pref'ixes, sUf'f'ixes, and roots improves general 

vocabulary' (p 34) - ie it has a general impact on vocabulary development. The 

ef'f'icacy of' this approach liee in the f'act that knowing a relatively small 

number of' morphemes makes .it possible to master a large number of' words. 

Milligan and Orlich add the f'ollowing as regards technical vocabularyl 

. Since so many · more science terms contain Greek and Latin roots, it 
would follow that teaching root elements of' science terms would be 
an especially productive technique f'or improving students' science 
vocabulary. 

(p 34) 

Pupils could theref'ore be supplied with lists of' the roots and affixes that occur · 

in the corpus of' terms in the various subjects. The list of' prefixes and suf'fixes 

that are used in Our corpus are included in Appendix C • An examination of' these 

could prow usef'ul as a means of' comparing certain features of the af'f'ixes 
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of different terminologies. For example, it can be noted that all three 

technical vocabularies involved here use the same three negating prefixes (in- ; 

!lE!l-; !!!!'"'"), which one would expect since all refer to concepts which have 

binary opposites. Certain points of di fferal1ce regarding prefixes 'and suffixes 

ere perhaps significant. The following, for example, can be noted: 

(1) Scientific terminology makes much more use of prefixes indicatin 

indicating number than does historical terminology. These can 

be seen, firstly, in the fact that Sciance uses a greater 

variety of such prefixes than History. The former utilises the 

following number prefixes: 

bi- (5) 
di- (a) 
mon(o)- (4) 
poly- (2) 

tri- (1) 

tetra- (4) 

uni- (1) 

TOTAL: (25) 

By contrast, only the following three occur in our History 

corpus: 

mon(o)- (2) 

tri- (2) 

uni- (4) 

TDTAL: (a) 

Secondly, these prefixes occur more often in the total Science 

corpus because there are more of them. Thirdly, the scientific 

set presents a more systematic case of 'cyclically ordered 

incolllJatibility'. The reason for the more extensive use of 

number prefixes in Science is probably related to the fact that 

scientific concepts tend to be more quantitative then do 

historical concepts. 

(2) The fact that History and Physics tend to use the suffix -!E/-g£ 
far more than Chemistry is perhaps indicative of the fact that 
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these subjects are more concerned with agents performing 

actions than Chemistry, which deals more with reactione 

between substances. 

(3) The fact thet suffixes -~ and -~ are far more common in 

History than in either of the Sciences is possibly the result 

of the fect that these suffixes are most frequently used to 

form nouns which respectively refer to theories, beliefs, 

spproaches and a believer in a th~ory, belief or epproach 

concepts which are not generally relevant to Chemistry and 

Physics. 

(4) The use of specialist prefixes (eg 8!:t-; ~; ~-) and 

suffixes (eg -;!;!l!!.j ""2l and -ene) as well as the use of certain 

affixes in tha naming of chemical colllJounds needs also to be 

noted. 

Pupils need, further, to be encouraged to see connections between the morphemes 

that occur in general vocabulary and technical vocabulary (eg PHOTOgraphy/ 

~OTOsynthesis) and across technical terminologies (eg calori~ETER/bero~£TER). 

The limitations in the use of recurring morphemes referred to in an earlier 

section need also to be considered by the pupils. 

(c) The formation of co~ound structures - the typical patteITlS and eSPecially ' 

the role of the head and the modifier in relation to each other. 

(d) Spelling: Peters (1967) stresses the need to teach children to 'attend 

carefully to word-structure, to 1001< for "hard spots", to identify familiar 

word sequences within long words,' to syllabize, to axemine visual imagery' 

(p 30) This approach involves, firstly, what The Bullock Report calls 'the 

concentration of attention on the internel structure of words' (p 168). This 

requires a knowledge of the morphemic and phooological structure of words and 

an ability to analyse words into morphemes and syllables. An examination of 

conmonly confused morphemes (eg ~, E,i-) and suffixes (eg ~ ~ ~ 

could also be of value here. , 

An even more theoretical approach can be pursued as regards the follewing: 
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Training pupils to understand the lingUistic causes of spelling 

problems (eg' the relative numbers of letters vs sounds). 

Fostering an understanding of the fact that the English 

spelling system is not as chaotic as it appears to be. 

Providing spelling rules. In this connection The Bullock 

Report comments as follows: , 
We believe that in the course of their writing 
children should acquire a knowledge of the spelling 
rules and an ability to generalise about words ••• 

(p 168) 

In,ort:Iet' f orspalliRgnales ,to be effective; says Peters (1967j; 
the following must be boma in mind: 

a) The rules must apply to a large number of words. 

b) They must have few exceptions. 

c) The statement of the rules must be simple and 
easily comprehended while being sufficiently 
exact to cover the appropriate words. 

(p 46) 

(e) Punctuation: Here the only issue regarding terminology is the use of the 

apostrophe. This can easily be taught by means of the basic rules. Once again 

the rules need to be simple enough and the pupil needs to be given practice 

in applying these. 

It would seem that this type of information would not only help a child to deal 

with specific terms but would make him more aware of words as structures, to 

maka him aware of the medium and not merely the message. This is important 

today when very few pupils study Latin; they do not know the Latin roots and 

are not accustomed to conscious awareness of the grarrrnar of words. 
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13.2.2 SYNTAX 

Although the specific focus of this investigation has been on the morphological 

and semantic aspects of terminological competence and incompetence, it has been 

suggested that these aspects cannot be separated from another important 

component of linguistic knowledge, viz syntactic knowledge. The latter under­

lies much of what has been said in 13.2.1 about morphological knowledge and is 

closely related to certain aspects of semantic competence. \'Ie turn hera, then, . 

to look et the kind of theoretical knowledge about the syntactic status and 

functioning of terms that could be used to develop a child's terminological 

competence • 

(a) Word clesses and their functions: Leech (1974) COrMlBnts on the syntactic 

aspect of a lexical . entry as follows: 

The SYNTACTIC SPECIFICATION of an item consists in a set of features 
which classifiv it in terms of ~rimary categories like 'Noun', 'Verb', 
'Adjective' (ie parts of speech), and the secondary categories within 
these categories, such as 'Countable' (noun), 'Transitive' (Verb), 
'Predicative' (Adjective), and so on. 

(p 207) 

This kind of knowledge is obviously essential for the use and understanding of 

any term and is used in conjunction with morpho-syntactic lexical rules as well 

as the rules whim form part of the syntactic component of grasrrnatical 

competence. It is necessary to know (intuitively, at any rate), for instance, 

that the term democratic is an adjective and can therefore be used with 

intensifiers sum as 'more' and 'most' and can be used to modify nouns (as in 

'A more democratic form of government was introduced in due course.~; that 

liberate is a verb whim can therefore function as the key part of a predicate 

and can be inflected for tense, number and aspect (as in 'Mazzini helped to 

liberate his people.~; that ~ is a roun and can conseqUently be used as 

subject, object, etc and can inflected for number (as in 'All acids contain 

hydrogen. ,) • 

One would aim, then, to develop an understanding of the following: 

(i) The various word classes to whim terms can belong, especially .. nouns, 

edjectives, verbs and adverbs. 
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(ii) The process and roles of recategorisation of tenns. ie the process of 

changing a term from one part of speech to another. This can be achieved by 

two means. Firstly, there is the process of affixation, which involves the 

recategorisation of a term as a different part of speech by means of morpho­

logical changes. ie the use of prefixes and. especially. suffixes~ The child 

needs to understand -the various word classes in order to be able to use the 

morphological information referred to earlier. In this way one can correct the 

child who wrote that Somerset wanted to 'anglicisation' the Dutch. 

Secondly, there is the process of conversion. a type of recategorisation which 

leech (1974) defines as 'a lexical role which involves a change of syntactic 

function without a change of morphological specification' . (p 215). The child 

needs to understand that there ere tenns. for example. which can be used as 

either nouns or verbs (eg revolt, focus). He also needs to realise that 

conversion can be either partial or total - the latter involves using a term as 

different parts of speech, while the former involves no change in the word class 

as such but changes as regards soma or other syntactic feature(s) (ie a change 

in sub-category. eg +concrete to -concrete). 

It is also essential that the pupil understand that conversion brings with it 

other changes, ie the fact that the word is ussd with a new set of inflexions. 

Thus,for example. if the noun revolt is converted to a verb, it loses its 

typical noun inflexions and acquires typical verb inflexions. 

A further aspect of the process of conversion which the child needs to understand 

is that when a word from general vocabulary is used as a technical term .it under­

goes what might be called a 'technical conversion'. This is necessary where 

the term is used as a different part of speech from the word in general 

vocabulary. Two such eXSIl\Jles ere as follows: 

II\CIDENT: 

OaJLPfI: 

noun-rnodi fier in Physics 
!2!!! in general vocabulary 

noun in Physics 
;rrBctive in general vocabulary 

What makes this more difficult is the fact that the second word has a typical 

suffix which normally suggests the word-class as it occurs in general vocabulary: 

ocular corresponds to adjectives such as nuclear. molar. etc. 
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Two further less drastic possibilities that can occllr here as well should be 

noted: 

Firstly,a technical term may be used as a part of speech which is rare in general 

voacbulary and may in fact be unknown to the child. One such example from 

Chemistry is the term ~, which is usually used as a verb in general vocab­

ulary, although it is listed in the dictionary also as a noun. The latter, rare, 

usage is more likely to occur in Chemistry along with the more common usage as a 

verb. This can be seen in the following extract from Pienaar and Walters (1973): 

Another way in which i.;he ions in an ionic crystal can become mobile 
is to disrupt the crystal lattice by melting the substance. Salts 
and alkalis, which already consist of ions, are converted in this 
way to the l:i<juid phase and the ions can move in the melt (l:I£tuid). 

(p 328) 

The second possibility here is the restriction of a form to only one part of 

speech in a technical vocabulary by contrast with its occurrence as different 

parts of speech in general vocabulary. It happens on most occasions that the 

other parts of speech are irrelevant to the technical vocabulary and can often 

in fact not occur in the technical vocabulary with any kind of related meaning. 

a point which should be noted. Some examples in point here are 69 follows: 

(1) General: 

~chnical: 

Examples: 

(2) General: 

Technical: 

Example: 

(3) General: 

Technical: 

~le: 

(4) General: 

Technical: 

Example: 

noun end verb 

noun only 

Physics: workj forcej wave; object 

Chemistry: base; matter . 

History: say; class 

Chemistry & History: state 

noun and verb 

verb only 

Physics: project 

adjective end verb 

adjective only 

Physicst erect 

adjective and noun 

verb only 

History: act 
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It can, of course, happen that these technical terins can be used as different 

parts of speech in technical discourse; however, they are not then being used 

as technical terms but as general vocabulary items. 

(b) Compound terms: Here the child needs to understand the nature of the 

functions of the various word classes that are combined to form compound phrases 

as well as the overall syntactic structure and function of such a phrase as a 

whole. The following two compound ternrs referred tC' in 7.1.5 are cases in 

point here: 

(1) electrical potential difference 

(2) valency electron structure 

In order to understand these terms fully, the child needs to be able to establish 

the follOWing syntactic specification for each: 

(1) W , I 

Adj W 
I 

I I 
Adj Noun 

I 
electrical potential difference 

(2) W , 
I 

W N • I I 
N-WD N 

valency electron etructure 

Establishing such information is not merely necessary to understand these 

co"l'oupd phrases but also to understand that, while there is no such CO"l'ound 

term as electron structure or electrical potential (although in eech case the two 

terms may coUocate with each other), there are co"l'ound tenns such as valency 

electron and potential difference which have to be known and used as such end 

which are necessary to be understood as the starting point for understanding the 

CO"l'ound phrases referred to above. What the child needs also to reali-'3oa here 
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is that, as Sager et al (1980) point out, it is often not possible to interpret 

composite phrases without context and without knowledge of the subject matter. 

In order to establish the underlying syntactic structure of the above phrases, 

one needs to take into account certain scientific knowledge: 

f\S I~tl\ds (1): One finds that there is a term potential difference in Physics, 

and that electrical potential difference is therefore merely one particular type 

of potential difference. 

As regards (2): Here one ~inds that the term valency electrons is used in 

Chemistry to mean 'the· electrons occurring in the electron groups with the 

highest energy' (Brink and Jones: 169). From this one deduces that the terna 

valency electron structure therefore means 'the structure in terms of · the 

valency electrons'. 

There is a kind of circular process involved here: In order to understand the 

terms fully, one needs to establish the syntactic structure of these terms; but 

in order to establish the syntactic structure of the terms, one needs to unde%'­

stand certain facts about the component parts of the terms. This is largely the 

result of the close inter-relationship of terms commented on earlier. 

Certain other aspects of the syntactic nature - as well as certain semantic 

implications - of tenninological phrases need also to be noted by the child. 

(a) From a structural point of view, the following points could be pointed out 

to the pupil: 

Firstly, there is the fact that the vast majority of compoaitions centre round 

the noun as the rucleus. Sage et al (1960) conrnent as follows: 

In special languages the vast majority of comprunds are nouns and 
are fonned by linking one or several nouns, names or adjectives to 
the nuclear noun. 

(pp 257-8) 

Secondly, there is the fact that the majority ~f compositions involve pre­

modifier rather than post-modifier constructions. It should be noted, however, 

that History does incorporate more phrases with post-modification than does 

Science, especially whare the names of events, institutions or documents are 
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involved. EXalTPles hera are: 

American War of Independence 

Declaration of the Rights of Man 

League of Nations 

First Treaty of Paris 

This kind of knowledge c~ help them to analyse compounds and to perceive the 

typical underlying structures. 

(b) From a semantic point of view, it can be said that the creation of new 

linguistic units by means of composition 'corresponds to refining and narrowing 

the knowledge structure by means of relating notions and concepts to each other. 

thus creating new concepts !.compounds· (SagB:' et al: 1980:257). 

If one turns to the semantic relations between -the concepts attached to the 

various parts of a colJllosition. one notes the following: 

In those kinds of compounds that most frequently occur. the last 
element expresses a general meaning. which the prefixed element 
renders less general. 

(Bradley: 1948: 112) 

SagEr-et al (1980) concur as follows: 

The nucleus of the compound, usually the last element, indicates 
the category to which the concept belongs, and the determinant 
indicates the criterion for the subdivision of the category. 

(p 268) 

Some typical eXalTPlas here are as follows: 

ray-box 

evaporating dish 

magnetic coil 

.. box used fer (experiments with) rays (of light) 

_ dish used for evaporating 

_ coil which is magnetic 

sodium hydroxide • hydroxide with a sodium base 

wenkommando • kommando which won (het gewenl 

divine right • right granted by the divine 

loan f!lI'l1l • farm granted on loan 
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In a multiple composition, the nucleus is specified by two or more determinants 

which themselves vary as regards the degree of specificity they lend to the 

nucleus. In (1) mentioned above, for example, one finds the following 

semantic relationships: 

electrical potential difference: 

'potential' specifies the type of difference involved 
'electrical' specifies in turn the type of potential difference 

involved - ie. there can be different types of 'potential 
differences' 

Within the framework of this general tendency of a determinant to narrow the 

reference of the nUcleus, the complexity of the semantic. relationships between 

the parts of compounds Can vary considerably. In this connection Francis (1977) 

makes the following point: 

The semantic relations between the parts of compounds is very varied. 
If compounds are thought of & was implied earlier! as the product 
of a transformation process, this variety can be revealed by 
reconstructing the phrase from which the compound might have been 
created. 

(p 154) 

He points out that ths · simplest relation in the deep structure may be that of 

simple modification, ie in the deep structure the noun is modified by a relative 

clause which, through transformation, is then compressed and re-ordered. An 

example of this would be the following: 

~: 
Deap structure: 
Transformations: 

negative charga 
charge which is negative 
deletion - charge negative 
re-ordering - negative charge 

Through transformations, then, we arrive at a term the determinant of which 

specifies the property of the nucleus which distinguishes it from other 

examples with the same nucleus. The determinant also expresses a contrasting 

set of properties in that the term negative cherne contrasts with positive 

charge. 

Some compounds, however, have a far more complicated system of transformations 

involved in their derivation - more deletions, re-orderings, etc. The following 

examples illustrate this fact: 
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(1) energy cherge ., change of/in energy 

(2) electron transfer = transfer of electrons 

(3) Wave motion ., notion of a Wave 

(4) magnifying glass = glass for magnifying 

(5) product solution = solution which is produced 

(6) ripple tark = tank with ripples (7) 
(7) test tube = tube for testing 

(8) evaporating dish = dish for evaporating 

(9) loan farm = farm granted on loan 

( 10) divine right ., right granted by divine authority 

An understanding of the ' types of semantic relations between parts of compound 

phrases would help the child to learn and understand composite terms. 

(c) Inflexions: Vie have referred already to the question of inflexions under 

the section dealing with morphological information about voe.abulary. In order 

to understand and use these inflexions, one needs certain syntactic knowledge 

in the first place, for eXam:Jle, the concept of number, case, etc. The closa 

relationship between syntactio and morphological rules in language is, once 

again, very evident here. 

13.2.3 SEMANTICS 

It is clear that an explicit knowledge of the semantic aspects of lexical 

competence can be of assistance in helping the pupils to anticipate and over­

come some of the problems discussed earlier in this Thesis. Some examples are 

as follows I 

(a) Types of meaning: By acquiring knowledge about the two types of meaning 

referred to earlier - cognitive and emotive - the child can become aware of the 

emoti ve aspects which can interfere: in his understanding of terms which are used 

in general vocabulary as well. It is necessary to understand. for example, that, 

while in South Africa the word 'liberal' has, for many. unfavourable connotations 

and is associated with the word 'COlllJ1Unist', this is not necessarily the case in 

History. 
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(b) Relationship between a tem and its meaning: " We have seen that a simple 

one word/one meaning relationship is most orten not the case with words in 

general vocabulary and is also orten not the case even in scientiric tenninology; 

and that ir tems are taken rrom general vocabulary, then the relationship 

between word and meaning ttlrns , .i[lto, "p~lyaemy rram the point Or view Or the 

learner. A lack Or awareness and understanding or polysemy can caUse problems 

in the use and understanding or polysemous words. It is not only the lack of 

knowledge Or the multiple meanings that are attaChad to particular tems that 

causas problems: it is also the lack or understanding or even awareness or the 

concept or polysemy itselr that can also cause problems. Chatman (1956/7) 

commants as rollows on situations where pupils know only ona meaning ror a word 

and tend automatically to use or interpret the word with that meaning: 

Not only doesn't the student understand the word, but rar worse, 
he doesn't even know that he doesn't understand it. And the 
astonishment and-aiSbelier in his " eyes when you tell him that words 
orten have more than one meaning~ 

(p 501) 

This applies both within general vocabulary and with terms derived rrom general 

vocabulary. It also applies to historical contexts where the rererents Or 

words have changed in time. The way to overcome this genaral problem is not 

to try to give the pupil all the possible meanings or each term - an impossible 

task - but to make him aware or the concept of polysemy by means of selected 

examples and exercises. In this way the dlild can come to realise what Chatman 

calls 'the perniciousness of taking the first meaning that comes to mind'. He 

aptly describas the aim of the exercise as 'sensitising students to a higher 

degree' :of semantic awareness'. 

The,dhDd needs, therefore, to be presented with the type of information which I 

included in a standard 8 English textbook published in 1978 (Comprehensive 

English Practice 8:p 324): 
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RELATIONSHIP BETWEEN WORDS AND THEIR MEANING 

I. Simple Meaning 
We tend very often to thinlt of a word related to its meaning in 
the following W2Y: 

WORD 

I 
meaning 

For CJQJ]1.p1e. we think of the word pig as follows: 

PIG 

I 
£Q 
~-

However. che rc:htioruhip is not always so simple. There are at 
least twO complicario~: 

• polysemy; 

• synonymy. 

1. Polysemy 

This mcOIns that Om' word may have m()'~ than OIU' fII t'a"i"!. (The 
word po/ystm1 is formed from the Greek words for many and 
mel/ning.) 

For cx:amplc, the word rtcord as a noun em have.. amongst 
others, the following me.anings: 

• an official report of something; 

. • the best perfornuncc; 

• a round. bb,ck. groovy disc that plays b.tck music. 

There arc, tben, at least thrtt JIIt'am'ngJ to this ant word. Thus the 
situanon is as follows: . 

WORD 

m~2ningl 

Normally it is quite clear from the sentence Or siruanon which 
meaning is intended. Polysemy can. how~cr. lad to rnisunder- . 
standing if a word comes to h.avc two very different mcmings 
which can occur in the ~me situation: the listener might not ~ 
sure as to which is intended. Such double-meaning is known as 
ttmbjguity. . 

However. there is one grot advantage of polysemy. u.nguage 
would be highly complicated if we had a sepan.te word for ~cry 
meaning. _ 

Po.lysemy is sometimes used to create hum~ur by, m~ of 
puns, where one deliber:uely plays on the mulnp~e mearu~g1 of 
words. In Sbakespore's R ()IUf'() and Jwlitt, Mercuuo, blccding to 
doth, S3ys: 'Ask for me tomorrow. and you shall fmd me ~ graPf' ...... 

3. Synonymy 

It is possible to have t;"o or fIIort: words that can express ont lUaning. 
For example, to express the idea of being h4PPY, there are numer. 
ous words: happy, genial, blithe, gay, etc. 
Here we have the following situation: 

Each of these words of similar meaning is called 2 syn4nym. It is, 
important to note that there 2te very few words which me~n 
exactly the same. The way to tCst for synonyms is to see if one 
word em be substituted for another in a sentence without altering 
the meaning of the senu:nce in any way. There are very few such 
words. It is really only scientifiC terms referring to the same idea 
which can be interchanged without risk. For example, the words 
(4uitis and typhlitis both mean injlammation oj cattllm 11IIt! vtrnliform 
appmdix. Thus, most synonynu .are simil.ar, but not identical, in 
meanin,g. 

We have pointed out thit the advantage of polysemy is that it 
is economical-it cuts down on the number of words needed in 
the 6nguige. h Cin be seen th:at synonymy 2CtUally counteuCtS 
this advantage; ir in,cwuls the number of words in the l.angtUge . 

However, the fact that synonymy increases the nwnber of 
words in me language is what makes it viluable. By ~ving more 
than one word to express b~ically the S3me meaning, we gain the 
following advanuges: 

(eI) We can avoid m.onotony. It would become boring if a 
writer contintUlly wed the same word over and over: 

11 was a Jantl1itir ;cssioll-th: mmic was jtlrllasti( msJ I JuJ 
thf' most fantastic ptrTtn". 

The writer could have avoided the monotony of jantastu by 
using such words as marvd/oli.s, terrific, thrilling, tWl1tnJows, or skng 

, words such as groovy. 

(b) Synonymy malc.es it possible to express one'. meaning 
more clearly. Note the verb in the following sentence: 

Cecil nipped round tk CJlrntr wlun h< saw the. principal 
, mrl"ing. 

It would have been possible to use another word of similAr 
meaning (e.g. ran), but the word nippta is more precUe in this 
situation, 2S it suggests not only fast, but furtive action. 

(c) Synonymy malc.es it easier to adapt one'. language to 
the situation. In chatting informally to ::I friend, the verb 
in this sentroce is .accepubJe: . 

I must zap round kJ He Emily. 
However, it would not be 2ccepuhle to we this verb in a 
jonntJl sittl2tion-for example, a history essay: 

Napokun thm zapped acron Europe to Runi • • 
If there were only one word to each meaning, this adapatioo 
would not b:e: possible. 

I 
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(c) Lexical relations: Pupils Can be encouraged to look for end understand 

more explicitly the relationships be~leen terms by examining the various types 

of lexical relations (referred to earlier) that can pertain between terms. He 

also needs to be made aware of the fact that technical 'concepts are far more 

closely inter-related into formalised bodies of knowledge. Exercises .using 

'branching-trees' along the lines suggested by Cluver (1980) could be used here. 

(d) Classification and concepts: By giving tha child some information about 

the nature of 'concepts', he can come to understand "how concepts often overlap 

to form what Wittgenstein called 'word families'. He can also, by being made 

aWare of the fact that a concept is an image or hypothesis based on the 

distinction between 'instances' and 'non-instances', be taught to test his own 

understanding of concepts by seeking to disprove his hypotheses (Popper's 

approach) or to verif'y them (Kuhn's approach). 

An understanding of the difference ;between technical and general concepts could 

also be useful, as it could lead the pupil to be aware of the need to seek a 

more explicit, precise understanding of a technical concept. Conscious knowledga 

of the techniques of defining terms could also be of value here. 

The following basic information regarding the writing of definitions could, for 

exemple,be provided: 

Definitions generally give: 

A the class to which a particular concept belongs 
B the specific characteristics of the concept which make it 

different from other members of the same class. 

This means that the thing to be defined is usually described first in 
terms of its general class, and then in terms of its particular 
properties, qualities, uses, etc. 

The following type of exercises could then be based on this: 

1. Analyse each of the following defini tiona into 

(a) 

A the general class of things 
B the particular characteristics: 

CLIMATE: The average weather conditions of a place or region 
throughout the seasons. It is governed by latitude, 
position relative to continents and oceans, and local 
geographical conditions. 
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(b) DESERT: An almost barren tract of land in which the 
precipitation is so scanty or spasmodic that it will 
not adequately support vegetation. The three main 
types of deserts_are rock deserts, stony deserts 
and sandy deserts. 

(c) GRASSLANDS: Those regions of the world where the natural 
vegetation consists of grass. (The rainfall is too 
light to permit forest growth, but is less scanty and 
irregular than that of the deserts, and the grasslands 
ere thus normally situated between the forest belts 
and the arid regions.) 

a) Give a clear definition of each of the following: 

i~ miscreant 

i~~ 
sycophant 
charlatan 

(b) What do all these have in common ? 

3. Read the following definitions and then answer the questions which 
follow: 

ASTROf'KlMY: The science of the heavenly bodies 
I'STROLOGY: The study of the effect of the heavenly bodies upon 

our lives. 

A definition usually states 

I. the general class to which a particular concept belongs 
II. the specific characteristics of the concept 

(a) What do these terms have in common as regards 

general class 
specific characteristics ? 

(b) How do they differ as regards specific characteristics ? 

4. Read the following passage and then answer the questions which 
follow: 

!-ILKlLOGY 

"Limb what?" is the first question asked by most people hearing the 
word limnology for the first time. No, it isn't the study of limbs. 

Limnology is basically the study of the ecology of fresh waters -
rivers, lakes, reservoirs and swamps. · It derives from the Greek 
prefix ll!!!!:! meaning 'marsh', and the familiar suffix ology, meaning 
"Study of". Contemporary usage of the term denotes the study of 
the physics, chemistry and biology of inland waters, which by i~li­
cation ere mostly fresh, although in reality' inland saline lakes 
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are nearly as voluminous as their freshwater ~Dunterperts. 
pantly, limr.oloQY might be termed the landlubbers' version 
oceanolagylo ' 

Flip­
of 

Apart from obvious differences in ths siAe and saltiness of their 
respactive systams of study, oceanologists and lirnnologists share 
a great deal of common ground - such terrestrial prejudicet - in 
terms or thG basic similarity in the ecological structure and bio­
logical runctioning of acquatic ecosystems. Water is the common 
denominator, Gven though oceanogrephers and limnologists are 
operationally distinct entities in most cases. 

A definition usually states 

l.
;l.l.:) tthhe gene:~ c~s tOt W~itchi a par

f
, ttihCUler cotncept belongs 

) e specl.:I.c Brac ens cs 0 e concep • 

a) What do the terms LHWLOGY and OCEANDGRPPHY have in common as 
regards 

the panera1 Cl~8 to which they rerer ? 
their specific Characteristics ? 

b) How do they differ as regards their specific characteristics ? 

A. 1~ To which general class of things does each one of the 
fallowing belong ? 

GeoJ,ogy 
rat 
table 
anger 

2. Supply the word being defined in eech of the following: 

a) A •••••• is someone whose beliefs deviate from the 
orthodox. 

b) A •••••• is someone who always expects the worst to 
happen . 

c) A...... ie someone who has the power to experience 
objects and events beyond the senses. 

d) A •••••• is someone who is over-anxious about his 
health. 

B. The fallOWing is an acceptable definition of a BAROMETER: 

The instrument used to measure atmospheric pressure. 

The rollewing is the description of a good definition: 

n A good definition must include a reference to the general 
class of things to which something belongs, and it must 
indicate the characteristics of the particular thing clearly 
enough not to be either too general or too limited.n 

In terms of the above, wh)! -is each of the following NJT a 
goad definition of a barometer? 
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1~' A barometer measures atmospheric pressure. 
2 ~ A barometer is an instrument which measures atmospheric 

pressure in lOW-lying areas. 
3. A barometer is a measuring instrument. 
4. A barometer is en instrument. 

Exercises involving working with formal end informal definitions along the lines 

mentioned earlier could be combined with the above exercises. So could exercises 

which combine the defining of terms and examining lexical relations. The 

following exercises, for example, would ·be relevant here: 

In each of the following, give the general class and the particular 
characteristics involved in the definition, as well as answering 
the other questions which follow the definitions: 

al I'J.JTDCRAT: A ruler Who takes all power into his own hends end 
pays no attention to the wishes of his subjects. 

How does an autocrat compare with a dictator? a tyrant? 
What is the etymology of the word 'autocrat' ? 
What is the antonym for 'autocrat'? ~Ihat is the etymology of 

this word ? 

b) SUFFRAGE: the right to vote. 

Give a syronym for the term 'suffrage' beginning with 1' ___ _ • 
c) REACTIONAAY: Someor.e who wants conditions to return to what they 

were in an earlier period. 

What term is used in SAE to describe such a person? What is 
the SAE entonym For this word ? 

d) COUP D'ETAT: A sudden chenge 01' government brought about by 
Force. 

How does a coup d'etat diFfer Fram a rebellion? a revolution? 

Pupils should also be encouraged to use this krowledge to evaluate definitions 

presented to them by teachers and textbooks. 

The advantages of explicit knowledge regarding definitions is as follows: 

Pupils can mare easily grasp concepts presented to them in the 

form 01' deFinitions or see how a deFinition sums up concepts 

they have been . exploring. 

The tendency to learn definitions parro~fashion could be ovel'-

come. 
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Pupils could realise that some of the definitions presented 

to them are inadequate. 

13.2.4 CONCLUSION 

It . would seem, then, that conscious knowledge about how words are formed and 

spelt, how they fUnction in sentences, how they are derived from one another and 

how they relate to meaning can help the child to CS'pe with the problems arising 

from certain deficiencies and defective aspects of his lexical competence; the 

aim being not to try to deal with each problem in tum but to provide the child 

with a general means of overcoming these problems when they arise. This type of 

knowledge also makes the child generally more aware of the types of problems that 

can arise and alert to the whole issue of technical terminology. 
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Q-lI'PTER 14 

~MJlAY OF COf\X:LUSIDN3 AN) RECO MMENDATION3 

14.1 It is clear that the morphological and semantic complexities of 

terminologies place great demands upon the cognitive and linguistic 

competences of school pupils. If one adds to this the termino­

logical incompetence sometimes displaye~ by teachers and textbook 

authors, one is not surprised that pupils display lexical incom­

petence in their linguistic perfonnances in Science and History. 

14.2 It is clear that, in order to assist pupils to overcome the problems 

thet arise from the demands of technical terminologies, schools need 

to adopt a programme of 'language across the surriculum' - a 

programme of general guidance and training in the use and under". 

standing of technical terminology as well as assistance regarding 

the specific technical terms that are used in particular school 

subjects. This policy needs the support of both the English teechers 

end the subject teachers in a school. There are, however, at present 

certain factors which hamper the implementation of such a policy. In 

particular, there is the fact that English syllabuses and examinations 

tend to play down the importance of formal knowledge about language 

and the need for a systematic approach to the teaching of language. 

This means, then, in particular, that issues regarding the vocabulary 

of the language are neglected. There is also the fact that both 

language teachers and subject teachers have little or no training in 

language in general and in the lexical aspects of a language in 

particular. 

These , obstacles call for certain steps to be taken to overcome them: 

(a) Prevail upon syllabus compilers to ~end certain aspects 

of the language section of the syllabus. 

(b) Require all teachers to take a course in language which 

will provide them with a comprehensive knowledge Of the 

nature of language, of language acquisition and language 
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learning, as well as the linguistic aspects of the 

terminologies of their own particular subjects. English 

teachers should also be required to take more intensive 

courses in language study. 

(c) Orgenise in-service courses for both English teachers and 

teachers of other subjects on the study of language. 

This could have a double value for the ·pupils. In the first place, 

it could lead to an improvement in the presentation and teaching of 

terms by teachers and textbook authors. In the second place, it 

could enable teachers to provide better assistance to pupils to 

cope with the problems presented by termir~lDgies. 

14.3 In the meantime, there is no reason why an approach to the question 

of a programme of language across the surriculum should not be 

propagated and implemented as can best be done under the circum­

stances. This would involve a two-prong atteck upon the problems 

of terminological incompetence. In the first place, teachers should 

be encouraged to become aware themselves of the types of problems in 

general and the specific problems of specific pupils in particular, 

and to take steps to assist pupils by anticipating and analysing 

problema and taking into account the pupil's present level of 

cognitive development and his existing knOWledge. More effective 

methods of testing for comprehension could also be devised. In the 

second place, the pupil:, could be provided with a definite lexical 

programme which could provide him with certain theoretical knowledge 

about vocabulary in general and technical vocabulary in particular 

which he could apply to his own situation. Such a programme could 

be devised for a school by a group consisting of linguists, English 

teachers and subject experts. The problem of implementing such a 

programme may be great, but it is not beyond the bounds of 

possibility that such a programme could be devised and implemented 

with success. Where there is a will, there is a way. 
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GUESTION 1 

GUESTION: 

The M'Fecane was essentially a process of social, political and military 

change within African society which took place with explosive rapidity 

during the rule of Shaka. Discuss this statement in an essay in which 

you expand on the ideas stated above. 

MEMORANDUM: 

The following is the relevant section of tha textbook which was used as 

the memorandum: 

i) Social causes . 
The area of Zululand and Natal is a fairly narrow strip between 
the escarpment and the sea. It is known to have supported a I"rge 
Bantu population at least as early as the 16th century. The 
healthy climate and the fertile soil, together with the marriage 
customs of the Bantu which made sure that women had a, many 
children as possible, (i.e. the custom of marrying widows to their 
husbands' brothers or encouraging them to live with other men 
called "seed-raisers" to bring up children in the dead men's 
names) suggest that the population would increase very quickly. 
If we study the tribal histories of the first decades' of the 19th 
century, th ey show that al l over Bantu South Africa the popula­
tion increased at a rapid rate'. The only outlet for such expan,ion 
in the Zululand area was either into the interior plateau to the 
west or southward down the coastal strip. Although some west­
ward expansion took place, the migration out of the rich coast­
land, on to the plateau with its icy winters and its popu lation of 
strange Sotho tribes, would not be undertaken willingly. As far as 
the southward migration was concerned the Zulu land tribes were 
faced with a great bloc of peoples in Natal and the T ranskei lying 
between them and the unoccupied country_ Whether the frontier 
at the Fish River had been opened or closed would not h,lVe 
changed the fact that before reaching it they would have had to 
go across land occupied by other people. This hrin?,s us hac" to 
the fact that there developed in Zululand an art'a of high popu­
lation pressure. Coupled with cultural contact between thr! SDtho 
and N!,uni-speaking peoples in the area where the escarpment. 
loses its shorp linear character, this provides the first cause .of· 
the Mfecane. 



ii) Political causes . ' 
During the 18th century, under pressure of land hunger and 
stronger intertribal conflict, the small tribe of the first settlement 
phase (little more than an expanded clan) began to give way to 
.large multitribal blocs which competed for the allegiance of the 
'remaining independent tribes. As this took place a process of 
institutional change also began, probably brought about by con­
tact between the tribes belonging to the two major divisions of 
the Southern Bantu (Sotho and Nguni). Conflict between the new 
groupings increased the pace of change still further and between 
1818 and 1828 it reached a revolutionary climax in the Zulu 
kingdom of Shaka. 

iii) Military Causes 
The essential characteristics of the revolution in its centre of 
origin were the adaptation of the initiation ceremonies to milit­
ary purposes and the creation of a permanent standing army 
organised in age-regiments. This was a reaction to conditions of 
frequent and severe warfare and was probably stimulated by 
contact with the rudimentary age-regiment system of the Sotho 
peoples. 
It implied much greater internal unity within tribes, as the age­
regiments made up of youths from all parts of the tribal territory 
took the place of the territorial chieftaincies as the immediate 
foci of political loyalty. It also went with a greater concentration 
of power in the hands of the ruler. As the baldnce of power which 
had given meaning to the traditional syste,h of consultation 
disappeared, true despotism began to appear. This in turn went 
together with an important administrative change. There was a 
transition from a bureaucracy of "royals" to a situation where 
administrative authority passed into the hands of commoner 
indunas personally chosen by the ruler and dependent on him. 
We can also see this change in the emergence cif the rnodern 
European state where there was a development in the direction 
of greater political centralization and more active government. 

Candidate A 

The Mfecarre as mentioned had social, ·poli tical and mili tray changes. 

The social change Was brought about mainly as the result of the increase 

in popUlation in the small strip of lands of Natal and Zululand 

between the escarpment and the sea. OverpopUlation resulted from the 

healthy climate, rich soil in this area and marriage custom of the 

tribes living there. Expansion was an absolute necessaty. The outlets 

for expansion could be to the west across the plateau or down the 

coastal plane. Migration to the west was nct taken willingly because 

1 of the icy winters and infertile soil. (Though some expansion in this 

direction did take place.) Expansion to the west was a problem as they 

were faced with a bloc of people in Transkei and Natal between them and 

the open uninhibited land. Even if the boundary of the Fish River had 

been closed they would still have to go across land occupied by other 



people. They were greatly influenced by the Sotho and Nguni tribes as 

8 result of this contact. 

Politically there was great changes. Small tribes gave way to multi­

tribal blocs who in turn fought for the allegiance of remaining indepen-

2 dent tribes. An institutional form of government appeared and the old 

system of consultation fell away. Mainly as a result of contact between 

the Sotho and Nguni tribes. 

3 

1 

Military changes were as follows. There was the introduction of initia­

tion tests which was for the purpose of military power alone. Young men 

fr?m ell the tribes (under the multi tribal bloc system) were brought 

together and divided into age regiments. This formed a closer unity 

within the tribes on the military point of veiw. These youths replaced 

the immediate foci under the form of political loyalty. They controled 

the administration of the different tribes. Under Shaka's rule the 

political system was char.ged a littla further. He united multi tribal 

bloc's with himself es paramount he appointed indunas to keep control 

of each bloc, they were responsible to him. He continued the age­

regiment system, but became stricter, his men had special barraks where 

they lived until the age of 40. They were unmarried. 

Candidate 8 

The Mfecane was a process of social, military and political change which 

took plece with explosive rapidity. 

During the 16thC the bantu population in Natal & Zululand was expanding 

rapidly due to the fertile soil , healthy climate and the Bantu marriage 

2 systems. Probl~ns broke out when the tensions developed bet ween the 

Nguni & sotho tri bes. There Vias cultural problems. This was the first 

cause which was social of the Mfecane . 

3 

Tribes became hungry and there was confrontation. A revolutionary 

atmosphere prevailed. Tension ran high and it all came to at head in the 

reign of Shaka. New s ystems where introduced by which large army's were 

form ed. Indunas ware divided up into age regiments. This gav>~_ the 

tribe & sense of unity and put much more powers in the hands of the 

leader. This lead to absolutism. Also commoner man Were able to obtain 

., 



ranking. This led to the military causes. 

In the Matwetwa tribe Dingiswayo and his brother planned to overthrough 

their father who was king. The plot was discovered end he fled. On his 

way he met a white man with a gun & horse and successfully through his 

4 brother from power and became king. He started an expansion programme b 

by which smaller tribes where invaded and put under his control. A 

incident developed when the tribes had a fight over a piece of farmland. 

The Nguni tribe one and was left to face Dingiswayo. But a new and more 

powerful power was developing under Dingiswayo called Shaka. 

Shakes father had made e girl from another tribe pregnant. His father 

refused responsibility but eventually took the girl into his tribe. Due 

to the girls behaviour she was expelled from the tribe and Shake grew up 

fatherless. He was teased and bullied in his youth. He obtained a strong 

5 creulty streak in him and with his high intelligence felt he had to prove 

himself by ruling over his fellow man. He was courageous and did not care 

for the suffering of others. He became became chief of the Zulus and was 

known for his bravery. 

6 
Shaka played a big part in causing the Mfecane with his reign of cruelty. 

This coupled with Social, Political & Economic factors led to the Mfecane. 

Candidate C 

The Mfecane started when Shaka, a powerful king who had already wiped out 

most of the tribes in Central Africa, moved southward. He was scared of 

1 the whites in Southern Africa as they had more sophisticated equipment. 

Shaka tried to make contact with the British Government but he never 

managed to reach them. 

'" Sha~s tribe, the powerful Zulu nation, started a chain reaction. They 

wiped out all the tribes in their way. This caused an affect of other 

tribes killing each other. Soon tribes moved northwards. The Nguni 

2 tribe moved northward into Tanzania. Mantatise a women, had her own 

powerful tribe which wiped out a few tribes. All in all 28 tribes were 

wiped out. The tribes became spread apart. They did not mix very well 

any more because they were scared of each other. The whites on the 



frontiers had more of problem because of the blacks on the eastern 

frontier. The Mfecane caused the tribes to form into a semi-circle in 

and around the middle of Africa. 

The army of Shaka's was tough. He had strict measures and his soldiers 

3 had to stick to him otherwise he persecuted them. Shaka had great 

military power. On the battlefield he was a genius. 

The tribes were spread apart because of the fighting that had been going 

on. Something had to be done to unite the tribes into an all powerful 

nation. Shaka was very clever in the way he went about uniting the 

tribes after what his tribe had done. The other tribes, I think, had 

great respect for Shaka.- The whites were well aware how powerful the 

Zulu nation were but they Vlere frightened about the eastern frontier 

4 although the tribes were scattered allover Africa. Shaka tried to 

unite tribes. He succeeded with some of them. He devided them into age 

groups. They would learn how to fight, even if they were young boys. 

5 

1 

He divided them into blocs. Each had its own head. The tribes got on 

well like this and Shaka had a lot of power and a very strong army. The 

tribes were together again and they got to understand each other better. 

Although this wasn't to popular with the whites I think it was a good 

thing. Instead of being bunched up on the borders 9g Pondoland; the 

tribes scattered and moved out of the South African section. The tribes 

Yl9re united and could, I think have overthrown the white mans rule at the 

Cape and on the eastern frontier. Although it meant a lot of change to 

the African society it was a worthwhile operation. The 'Mfecane' means 

the .' crushing' • 

Candidate 0 

The M'Fecane was essentially a process of social , politicle and military 

change which took place with explosive rapidity during the rule of Shaka. 

This is due to the population growth of the blacks at this particular 

period and tentions bet ween the tribes. Shaka as a young boy was always 

2 fatherl ess as his mother was sent beck to her original tribe due to her 

tempers as Shaka grew up hier to the throne as a boy he was always 

tested for superiority and WaS ridiculed wherver he lacked it. This 

---------- -- ---



This made him a crule and ruthless warrior when he joined into the Zulu 

Regiments of impi's. 

His fighting skills and bravery earned him the title dingeshwayos hero. 

He soon became paramount chief of the Zulu's and started attacking 

3 smaller tribes, burning there villages restoring woman and children to 

his tribe, not used by his predecessors. His anny increased as well as 

his wealth in cattle and popularity in his own people. 

4 

5 

6 

His enemy's were left defenceless to his crescent shaped tact in battle, 

this was the military adjustments he made. 

Politicly his aim was to unite as many tribes into his own as possible 

by means of force as himself as paramount chief his hostile neibours 

were chased from all around him. Very often he had tried to make an 

agreement with the British goverment, but they had continually refused 

his gesture. Each time politcly he was very stable and secure. 

Social changes were hardly noticable at all. This caused very little 

change during this period the few changes were that there was a much 

greater com unity but very little social contact with the neibouring 

parties this was the same in every tribe. 

What can be conclude is that there was a great deal of politicle and 

7 millitary change but a very small margin of social change during Shakes 

rule thout the M'Fecane. 

Q..IESTION 2 

QUESTION: 

. In what ways had the Briti sh Settlers suffered in the political sense 

by coming to the Cape 7 

ME MORANDUM: 

Suppression of right to protest - press issue - lack of political 

freedom; pass system. 



Candidate A: 

(a) He had enjoyed greater freedom as opposed to the pass laws which 

were introduced. 

(b) England was in a depression when he left and ha arrived to find a 

dapression at the Capa. 

Candidate B 

The 1820 Settlers had many problems. Many of them were not ever farmers 

and they had to get used to farming and farming conditions in the Cape. 

The farms were also too small. There was a great labour shortaga and 

they were not allowed to use slave labour. They suffered great problems 

from the invading Xhosas, and many children were killed. They arrived 

at the Cape during an economic depression and had left Europe in a 

depression. There were many political factors which made the settlers 

suffer. 

Candidate C 

The frontier wars. 

The Zulu could easily raid. 

There were many raids. 

QJESTION 3 

QJESTION: 

State the causes which led to the annexation of Natal and Transoranje. 

MEfIORAII.OUM: 

(a) Natal: There had been attempts to get recognition for the Trekker 

state in Natal - Charters' attempt - taken over by Britain in 1842 and 

ceased to exist the following year. Reasons: 

(i) Strategic east coast of Africa important for Britain -

foreign powers a threat to Britain's sea route: Voortrekkers 

had sought contact with Netherlands, Brazilia, etc. Coal 

deposits had been discovered. 

(ii) Economic: rivalry among coastal merchants - cotton and 

sugar discoveries. 



(iii) Pol~.t.i_caJ,: fonnation of Republic in Natal a blow to British 

prestiga; native 'reserves' affected the eastern frontier of 

C~e Colony. 

(iv) Philanthropic: Natal Republicens accused of maltreating 

natives - the Ncapayi affair - Smith sent to take over. 

(b)Transoranje: British Resident, Major Warden, stationed in Bloemfontein 

to maintain peace between white and non-white; thus Britain's intention 

to interfere unable to keep peace between such various groups. Smith 

ended treaty state sytem in 1848 - wanted to follow policy of annexation 

and direct military rule. Smith gave out that all whites wanted 

annexation but only Oberholtzer's group was in favour. 

£andidate's answer 

In Natal before Natal had actually been annexed, there had been another 

attempt before that. The first annexation had failed because of the 

monetary expenses and Britain first thought the interior was useless. 

Later when the British realised that the climate in Natal was excellent 

for barley and sugar, products needed in the Cape, the British started 

serious thinking about annexing Natal. The British also realised that 

Natal had her own port and could mayby start ties up with her mother 

country, Holland. British Cape could also use the port to their own 

advantage for transporting goods to overseas markets. Finally when two 

trade ships were sighted off the Natal coast the British decided that 

Natal was too important and annexed it after a clash with troops from 

Natal. 

The reasons for annexing Transoranje was a bit different from the Natal 

reasons. 

First of all there were four groups of people living in the Transoranje 

region and Smith, in-charge of the region couldn't cope with dealing with 

all four groups. When the boers proclaimed the area for themselves, Smith 

went to the Cape and told the British officials that it would be no trouble 

at all to annex the Transoranje and it would cost practically nothing. 

Smith also said that the people of Transoranje wanted to be annexed, but 

only the Oberholzer group wished for this. Smith granted time to let 



Pretorius have a meeting to see if they weren't going to leave. While 

the meeting was in process, Smith annexed the Transoranj e and now 

called it the Orange River Sovreignty - O.R.S. 

GLlESTION 4 

QUESTION: 

Write a paragraph of between 10 and 15 lines on the refonns of Janssens 

snd de Mist. 

MEMJRANDU M: 

The following is the relevant section of the textbook Which was used as 

the memorandum: 

ii) Administrative reforms 
Both de Mist and Janssens were men of abilit y and firm believers 
in the principles for which the French Revolution originally 
stood, though they did not like the methods later adopted by the 
french Republic. liberals as they were, they nevertheless be­
lieved in strong government, and though much attracted by the 
ideas of equa lity and brotherhood, they were shrewd and practi­
cal men. On the whole they were well received at the Cape, but 
their work was handicapped by a shortage of officials and 
money, and a lack of time. 
The period of Batavian liberalism ended after three years, but 
before 1806 many reforms were effected: 

• A strong and uncorrupted central government was established 
consisting of a governor, assisted by a council of four nomi­
nated members, two of whom were burghers' . This body·had 
full legislative and administrative powers. . 

• The High Court of Justice was made independen t of the gov­
ernor and his counc il and consisted of a president and six 
other members, all professional lawyers, The powers of the 
Court were to be purely judiCial and an attorney-general acted 
as public prosecutor. 

• The system of local government was not changed, but the 
duties of the landdrosts' and heemraden' were more clearly 
defined. The landdrost, as the representative of the governor 
in his district, had to protect the interests of Hottentots and 
slaves, to maintain peace with the neighbouring Black tribes, 
to collect revenue' and to try minor criminal cases', The 
heemraden were burghers over the age of 30 who lived in the 
district. They superv ised the upkeep of the roads and public 
buildings and, with the landelros!, tried minor civil cases' , 

• In 1805 edch district was divided into wards, A Field-cornet, 
nomin,Heel' by tl)e lancldrost, and appointed by the Governor, 
had to maintain order in each ward, call up the burghers in 
times vf trouble, take census' and make known the laws, 

• In 1805 the first postal s}'stem in the Colony came into exis-



tence. It was a weekly system intended to link Cape Town and 
the droste/ys' (landdrost ofiices) of the outlying districts. 

• To improve the administration, the four large districts were 
subdivided, i.e. 5te llenbosch and Graaff-Reinet were sub­
divided to form the two new districts of Tulbagh and 
Uitenhage (named after the de Mist family) . 

iii) Economic policy 
Free trade was maintained within the Colony, and exports to 
other Batavian possessions were allowed on payment of a mod­
erate duty ' . Efforts were made to improve the quality of local 
wool by the importation of sheep; to improve the local wine and 
to grow olives. All these attempts were unsuccessful because of 
the shortage of labour and money. So more paper money was 

. printed, causing the 40c dx-dollar to fall in value to 33c in 
English silver. 

iv) Social Reforms 
Three important reforms in which the influence of the Revolutio­

,nary ideas were obvious, were 

• .. the establishment of a Board of Education to bring education 
. 2' under the control of the State; 

• the recognition of the principle of religious toleration' -
through only the mi nisters of the established church received 
their salaries from the government, and . 

• following the practice in France, a landdrost and two heemra­
den were given authority to perform civil marriages. 

Candidate A 

Jansens and de Mist decided that the whites could obtain land in an area. 

Those that did not own land but 

reserves along the 

moved from grazing area to grazing area, 

Gamtoos river, where they could live and Jansens gave 

have land of their own. The Black people were allowed to go back to the 

Zuurveld back in Xhosaland. De Mist was instructed to go and examine the 

relationship between Cape and Netherlands and a memorandum was set up & 

it led to the appointment of de Mist as commander-general and Lt Jansens 

as Governor. Money and labour was a shortage & more money had to be 

printed allOWing the 40c rix-daller to fall in value of 33c in English 

silver. The High Court of Justice was introduced. A strong central 

goverment was established. The duties of the laddrost & meenraden were 

more clearly defined. A field-cornet was established. The first postal­

system came into being. 

Stellenbosch & Greaff-fleinet was formed into two new districts named 

Tulbagh & Uitenhaghe. 

Janses & de Most were members of the Asiatic Council. 



Candidate B 

A goverment was made up of a governor and two executives. This goverrnent 

had complete executive power but not judicial. The Court of Justice WaS 

replaced by the Supreme Court. It consisted of a judge and six other 

men, all professional lawyers. The judge had complete judicial power 

and could not be influenced by the governor. A states-general acted as 

public prosecutor. De Mist wanted to stop slavery and emancipate them. 

Importation of slaves stopped because De Mist thought it would be better 

to use 'imported' whites-thae slaves to build up the country. They had 

to work out a new frontier policy. Cernrnandos were not allowed to go 

after Xhosa raiders. The farmer had to take soldiers to the village 

where the head of the village would have to give him his cattle back. 

More soldiers were stationed in forts built along the frontier. He 

established an Asiatic Council for the Cape and other Far Eastern 

colonies of which De mist, a famous lawyer was a member. School and 

churches were English. Postal system linked Cape to other districts. 

Established a drostdy at Graaf-Reinette. Move Dr Kemp's missionary 

station to Bethelsdorp. Better communications. Transport developed 

rapidly. He gave the Hottentots a reserve along the Garntoos River. 

Hottentots had to have a contract which was signed and witnesses at the 

landdrost's office with his employer. As he now had protection he was 

more prepared to \'Iork. Declared the Fish River the boundary (frontier). 

Telecommunications introduced. 
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STANDARD 8 CHEMISTRY TER~UNDLOGY 

absorb 

acetate 

acetic acid 

acid (+ acidic, aCidity) 

agent 

air 

alcohol 

alkali (+ alkaline, alkalinity) 

alpha 

aluminium 

aluminium 

aluminium 

aluminium 

aluminium 

aluminium 

!fM1onia 

chloride 

hydroxide 

nitrate 

oxide 

sulphide 

ammonium chloride 

811I11onium hydroxide 

eIM10nium nitrate 

eIM10nium sulphate • 

flITIl1eter 

anhydrous 

anion 

anode 

antimony 

apparatus 

aqueous 

argon 

asbestos 

associate (+ association) 

astatine 

atmosphere (+ atmospheric) 

atom (+ atomic) 

atomic maSS 

atomic mass number 

atomic mass unit 

atanic number 

attract (+ attraction) 

Avogrado number 

barium 

barium carbonate 

barium chloride 

barium sulphate 

base (+ basic) 

battery 

beaker 

behaviour 

benzene 

benzoic acid 

beryllium 

blue vitriol 

binary 

bismuth 

bisulphide 

bombard 

boiling point 

bond (+ bonding) 

brine 

bromide 

bromine 

bromothymol 

bunsen (burner, flame) 

burette 

cadmium 

calcium 

calcium carbonate 

calcium chloride 

calcium hydroxide 

calcium nitrate 

calcium oxide 

calcium phosphate 

calcium sulphate 



carbon (+ carbonic) 

carbon bisulphide 

carbon chloride 

carbon dioxide 

carbon disulphide 

carbon monoxide 

carbon oxide 

carbon sulphide 

carbon tetrachloride 

carbonate 

carbonic acid 

cathode 

cathode ray tube 

cation 

catalyst 

caustic soda 

cell 

centre-zero (voltmeter) 

charge (+ charged) 

chlorate 

chloride 

chlorine 

chlorine-water 

chloroform 

chromate 

chromium 

circuit 

citric acid 

cobalt 

cobalt chloride 

coil 

collide (+ collision) 

combustible (+ combustibility) 

compose (+ composition, composite, 
component) 

compund 

concentrate(d) (+ concentration) 

conduct (+ conductor, conducting, 
conductivity) 

conserve (+ conservation) 

(convert) (+ conversion) 

constituent 

copper 

copper carbonate 

copper chloride 

coppar nitrate 

coppar oxide 

copper sulphate 

coolant 

core 

coulomb 

covalent (+ covalently) 

coverslip 

crocodile cllps 

crucible 

crystals (+ 'crystalline, crystallise, 
crystallisetion) 

crystal lattice 

cubic centimetre (emS) 

current 

cyanide 

cylinder (+ cylindrical) 

decompose 

deflagrating (spoon) 

dense (+ d~nsity) 

deposit 

diatomic 

dichromate . 

diffraction 

dilute (d) 

(diminish) 

dioxide 

discharge 

displace (+ displacement) 

dissociate 

dissolva 

distilled (water) 



divalent 

(donate) 

dry cell 

effloresce 

effervesce (+ effervescence) 

electric (+ electricity, 
electrically) 

electric potential difference 

electrode 

electrolysis (+ electrolyse) 

electrolyte (+ electrolytic, 
electrolytically) 

electron (+ electronic) 

electron transfer 

electro-chemical (cell) 

electro-chemistry 

electro-plate (+ electro-plating) 

electrostatic 

electrovalent 

element (+ elementary) 

emit 
empirical force . 

endothennic 

energy 

Epsan salts 

(equation) 

equivalence 

ether 

evaporate (+ evaporation, 
evaporating (dish) ) 

evolve 

(external) (circuit) 

extrovalent 

exothennic 

(extract) 

field 

filter 

filtrate (+ filtration) 

fission 

flow 

fluorescence 

fluoride 

fluorine 

fonnic acid 

force 

fonnula 

friction 

fume cupboard 

( fundernental) 

fuse 

gal vanic cell 

. gal vananeter 

gas (+ gaseo~s) 

gas-discharging tube 

generate (+ generation) 

grern 

granulated 

helide 

_ halogen 

helium 

(horizontal) 

hydrochloric acid 

hydrogen 

hydrogen acetate 

hydrogen branide 

hydrogen carbonate 

hydrogen chloride 

hydrogen citrate 

hydrogen nitrate 

hydrogen nitrite 

hydrogen oxide 

hydrogen SUlphate 

hydrogen sulphide 

hydrogen tertrate 

hydronium 



-. 

hydroxide 

hydroxyl 

ignite 

(immerse) 

indicetor 

induction (coil) 

insoluble 

iodate 

iodide 

iodine 

ion (+ ionic. ionize) 

iron 

iron carbonate 

iron chloride 

iron nitrate 

iron oxide 

iron sulphate 

isotope (+ isotopiC) 

jar 

joule 

krypton 

(lew) 

laad 

lElad bromide 

lead chloride 

lead iodide 

lead nitrate 

lead oxide 

liberata (+ liberation) 

liquids 

lime (water) 

line spectra 

lithium 

lithium oxide 

litmus 

luminous 

menganate 

manganese 

manganese 

manganese 

manganese 

magnesium 

magnesium 

magnesiurn 

lIIagnesilll1 

magnesiurn 

magnesium 

magnesiurn 

magnesiurn 

magnetic 

mess 

matter 

mediurn 

chloride 

dioxide 

oxide 

carbonate 

chloride 

hydroxide 

iodide 

nitrate 

oxide 

sulphate 

melt (+ molten) 

melting point 

mercury (+ mercuric) 

mercury oxide (or mercuric oxide) 

metals (+ metallic) 

meter 

methyl orange 

(migrate) 

mixture 

(mobile) 

model 

mole ( + molar) 

molar atomic mass 

molecule (+ molecular) 

monatonic 

monovalent 

monoxide 

mortar 

motion 

naphthalene 

nature 



negative 

neon 

. net equation 

net ionic equation 

neucleon 

neutralise (+ neutralisation) 

neutron 

nickel 

nitrate 

nitric acid 

nitride 

nitrite 

nitrog,m 

nitrous ecid 

noble 

non-conductive (+ non-conductor) 

non-electrolyte 

non-equi valent 

no~luminous 

magnetise 

no~atals 

notation 

nucleus ( + nuclear) 

oleic ecid 

orbit 

orbital 

ortho-phosphoric ecid 

oxalata 

oxalic acid 

oxide 

oxidise (+ oxidising, oxidation) 

oxonium 

oxygen 

paired (+ pairing) 

paraffin 

(parallel) 

particles 

pennengenete 

pentoxide 

periodic table 

pestle 

pH 

(penetrete) 

phenolphthalein 

(phencrnenon) 

phosphate 

phosphoric acid 

phosphorus 

phosphorus pentoxide 

platinum 

pole (+ polar, polarity) 

polyetomic 

positive (+ pOSitively) 

potassium 

potassium bromide 

potassium carbonete 

potassium chlorate 

potassium chloride 

potassium fluoride 

potassium hydroxide 

potassium iodate 

potassium i9dida 

potassium nitrate 

potassiun nitrite 

potassium permanganete 

potassium sulphate 

potassium sulphide 

potassium thiocynete 

potential chemical energy 

potantial difference 

precipi tate 

pressure 

(principle) 

produce (+ product, production) 



(properties) 

(proportional ) 

proton 

radical 

radioactive 

radium 

• radium bromide 

{radius} 

rarefied 

(ratio) 

-- ray 

react (+ reaction, reactive, 
reactivity, reactant, 
reacting) 

rectilinear 

redox 

reduce (+ reduction, reducing) 

relative atomic mass 

relative formula mass 

relative molecular mass 

saltpetre 

saturate (+ saturation, saturated, 
over-saturate) 

scattering 

secondary 

sediment 

seried 

short-circuit 

sign 

silver 

silver bromide 

silver nitrate 

silver iodide 

silver oxide 

solids 

slaked lime 

sodium 

sodium bromide 

sodium carbonate 

sodium chloride 

sodium hydroxide 

sodium hydrogen carbonate 

sodium hypochlorite 

aodium iodide 

sodium nitrate 

sodium oxide 

sodium sulphate 

sodium sulphide 

sodium sulphite 

soluble (+ solubility, 

source 

space 

spark 

spatula 

spectator 

spectrometer 

spectroscope 

solution) 

sphere (+ spherical) 

spontaneous (+ spontaneously) 

spot-test tile 

stable 

state (physical-, chemical-) 

strong (acid, base) 

stronium 

substance 

SUlphate 

sulphide 

sulphite 

sulphur 

sulphur oxide 

sulphur dioxide 

sulphur trioxide 

sulphuretted hydrogen 

sulphuric.acid 

sulphurous acid 

suspension 

symbol 

• 



(eymetrical) 

tartaric acid 

temperature 

terminal 

test tube 

tetrachloride 

thermal ( energy) 

thermometer 

thiocynate 

thiosulphate 

tin 

tin chloride 

tin nitrate 

tin oxide 

tongs 

transfer (of electrons) 

{treat) (+ treatment) 

track 

trioxide 

trough 

turpentine 

undilute (d) 

unit 

universal indicator 

unpaired 

unreactive 

unsaturated 

uranium 

valency (+ valence) 

(validity) 

value 

vapour 

velocity 

(vertical) (+ vertically) 

vinegar 

volt (v) 

voltaic cell 

voltmeter 

( IIOlI..me) 

washing-soda 

water 

water-bath 

wave 

week (acid,bases) 

wet cell 

xenon 

X-rays 

zinc 

zinc sulphata 

zinc chloride 



STANDARD 8 PHYSICS TERMINOLGY 

absolute . • .. 
. : ; ' ~ \ . 

absorb (+ absorption) 

accommodation 

accumulator 

acoustics 

air 

air pressure 

alloy 

alternating current (a.c.) 

alternating current dynamo 

al uminil.rn 

snmeter 

ffllpere 

amplitude 

angle 

eperture 

apparatus 

apparent 

aqueous 

ergon 

armature 

astigmatism 

astronomical (telescope) 

atmospheric pressure 

atom 

attract (+ 

audibility 

axis 

axle 

base 

battery 

beaker 

beem 

(behaviour) 

bell jar 

benzene 

attractive , attraction) 

l. 

benzol 

biconcave 

biconvex 

bifocal 

binoculars 

black 

body 

boiling 

boiling point 

boiling tUbe 

brass 

bulb 

bunsen burner 

calorimeter 

cancellation 

carbohydrate 

carbon 

carbon brush 

carbon dioxide 

cathode 

celsius (scale) 

centimetre 

centre-zero 

charge 

chemical energy 

chlorophyll 

circle 

circuit 

cobalt 

coil 

collide (+ collision) 

commutator 

compass 

complementary 

complex resultant vibretion 

(component) 



compound (microscope, telescope) 

compression (+ compressed) 

concave 

concentric (circle) 

conduct (+ conduction, conductor) 

cone 

constant 

constructive (interference) 

contact 

converge (+ converging, convargent) 

convection 

convert (+ conversion) 

convex 

cooling curve 

copper 

cornea 

corona 

corpuscular 

.corresponding (angle) 

coulomb 

critical (angle, point) 

current 

cylinder (+ cylindrical) 

deflect (+ deflection) 

demagnetise 

dense (+ density) 

destructive (interference) 

detect (+ detection, detector) 

develop (+ development) 

deviate (+ deviation) 

diamagnetic 

di5l1eter 

diffraction 

diffused 

diminished 

discharge 

disc stroboscope 

disperse (+ dispersion) 

displace (+ displacement) 

diverge (+ diverging, divergent) 

domain 

dynamo 

eardrum 

echelon (echo) 

echo 

eclipse 

elasticity 

electric (+ electrical) 

electrical potential difference 

electromagnet (+ electromagnetic 
(induction) ) 

electron 

electrostatic 

element 

electro-motive force (EMF) 

emergent (ray) 

emit (+ emission) 

energy 

equation 

equilateral 

equivalent 

erect 

ethyl alcohol 

evecuate 

evaporate (+ evaporation) 

external circuit 

eye-piece 

Faraday's Law 

far-sighted 

ferro-megnetic 

fil5l1ent 

film 

final (steady) temperatur. 

filter 

first harmonics 

First Law of Thermodyn5l1ics 



flask 

Felming's Left-hand Dynamo Rule 

flaw 

fluctuation 

fluorescent 

flux 

focal (point, length) 

focus (+ focal) 

force 

formula 

freezing point 

frequency 

frequency generator 

friction 

fundamental 

fusion 

gal VaTlOO1eter 

gas (+ gaseous) 

generator 

glycerine 

greph 

gravity (+ gravit~tional) 

harmonics 

heat 

heat cepacity 

heat-resistant 

helil.lll 

Hertz 

(hOO1ogeneous) 

(horizontal) 

humor 

hydrogen 

illuminate 

image 

incident 

induce (+ induction, inducting) 

infinity 

initial temperature 

input (terminal) 

insulated (+ insulator) 

interference 

internal (energy , heat. reflection, 
resistence) 

ion 

iron 

iron filings 

invert (+ inverted, inversion) 

iris 

joule 

kaleidoscope 

Kelvin Scale (K) 

kilogram 

kilometre 

kinetic &nergy, motion, Vibrator) 

laser 

latent heat 

lateral inversion 

(law) 

Law of Conservation 

Law of Energy 

lead 

Lenz' s ··l.aw 

liquid (+ liquify) 

light 

light-sensitive 

linkaga 

longitudinal (wavas) 

long-sighted (+ longsightedness) 

lost volts (Ir) 

luminous 

magenta 

magnet (+magnetic) 

magnetic field 

magnetic flux 

magnetism 

magnification (+ magnifying, magnifiar) 



magnifying glass 

magnitude 

mass 

material (mediun) 

maximum 

mechanical anergy 

medium 

melting (process) 

meter 

metre 

metallic 

methylated spirits 

mercury 

microphone 

microscope 

millimetre 

mirage 

mirror 

molecule 

monochromatic 

motion 

motor (effect) 

moving cell galvanometer 

musical note 

mutual induction 

naphthalene 

near-sighted 

negative 

nichrome 

nickel 

nitrogen 

noise 

nOn-illagnetic 

normal ( + normally) 

north (pole) 

nuclear (reaction, explosive) 

object 

B 
11 

objective 

oblique 

OCUlar 

ohm 

opaqua 

op en circuit 

opposition form (F) 

optical 

oscillation 

oscilloscope 

output 

overtones 

paddle-wheel 

parabola (+ parabolic) 

paraffin 

parallel 

paramagnetic . 

particle 

peak 

penumbra 

perception 

periscope 

(perpendicular (+ perpendicularly) ) 

P,erspex 

phase 

(phenomenon) 

photographic exposure metsr 

photosynthesis 

plane 

plot 

pneumatic drill 

physical (change) 

pitch 

pole 

positive 

potential (difference, energy) 

porcelain boat 



prl!ssure 

primary (colours, coil) 

principal (rocus) 

(principle) 

prism 

produce(+ production) 

project 

propagate (+ propagation) 

(property) 

protractor 

pulse 

pump 

pupil 

pure 

radiate (+ radiation) 

radio (transmitter, waves) 

radiometer 

rare 

rareried (+ rarerication (pUlse) ) 

(ratio) 

ray 

reaction 

real 

receiver 

( rectangular) 

rectlinear 

rerlect (+ rerlective, rerlection, 
reTlector) 

rerract (+ rerraction) 

regular 

reinrorcement 

(relative) 

resistance (+ resistor) 

retina 

reverberation 

retentivity 

revolution 

rheostat 

right angle 

ripple tank 

rotational energy 

saturated (+ saturation) 

saturation vapour pressure 

screen 

second harmonics 

secondary (colours, coil) 

seismograph 

selective (rerlection, transmission) 

selr-induction 

semi-conductor 

semi-circular 

sensitive 

series 

sextant 

shadow 

short-sighted (+ short-sightedness) 

S I units 

signal generator 

silver nitrate 

simple (microscope) 

slip ring 

sodium chloride 

solenoid 

solid (+ solidify) 

solution 

sonar 

sO\Jnd 

source 

south (pole) 

space 

speaker 

specific heat 

specific heat capacity 

specific latent heat 

spectroscope 

spectrum (+ spectral) 



sphere (+ spherical) 

state 

steam 

step-down (transformer) 

step-up (transformer) 

stimulation 

substance 

subtenol 

suction pllTlp 

sulphur 

surface tension 

susceptibility 

symbol 

(symmetrical ) 

telescope 

temperature 

terminal 

terminal potential difference 

test-tube 

thermal (energy) 

thermos (flask) 

total energy 

transfer 

transducer 

transformer 

transmit 

translucent 

transparent 

tripod 

trough 

tuning fork 

tungsten filament 

turpentine 

lITIbra 

unaccommodated 

(unit) 

vacuUII 

vacullTl PllTlp 

valve 

vane 

vapour (+ vaporise, vaporisation) 

velocity 

vertical (+ vertically) 

vibrator (+ vibration) 

virtual 

visible 

v I t 

volt 

voltmeter 

( volume) 

water 

wave (motion, pulse) 

Wave equation 

wave motion 

wave pulse 

wavelength 

wire gauze 

white 

_ work. 



STANDARD B HISTORY TERMINOLOGY 

abdicate (+ abdicetion) 

Aborigines 

abolish (+ abolition) 

Bonapartist (+ Bonapartism) 

Bourbons 

bourgeoisie 

absolute (+ -- monarchy, absolutism) bUTTer state 

act (oT parliement) bund 

(adjourn) burgher (+ Tree --, -- council) 

administration (+ administrative 
administrator ) 

advisory (+ -- council) 

agitator 

alienable 

ally 

alliance (+ Holy --, Quadruple --) 

American Revolution 

American War oT Independence 

Ancien Regime 

anglicize {~ anglicisation) 

annex (+ annexation) 

annul 

arbitration 

aristocracy (+ cPurt --, landed --) 

armistice 

article 

assemble (+ assembly) 

assignets 

assegaai 

authority 

autocretic 

balance of power 

ballot (+ secret --, popular -- ) 

benkruptcy 

ban 

banish 

b.ntu 

bill 

blockade 

body 

bywoner 

cabinet 

cahier 

canton 

Cape Patriots 

capital (+ capitalist, capitalism) 

capitUlate 

Carbonari 

cattle raids 

cause 

cede 

central (government) 

centre 

chsnber 

charter 

Chartists 

·chieTtain 

church 

citizen 

civil (-- service, servant, code, 
constitution, marriage, 
case) 

circuit courts 

'civilisation 

class 

clan 
-

clergy (+ upper --, lower -- ) 

club 

coalition 

code 

colony (+ colonist, colonial) 



coloured 

commander (+ commander-in-chief) 

commandant 

commando 

commissie (treks) 

commission (+ -- 0: i~quir~) 
(+ comm~ss~oner) 

common (people) 

commune 

Communist 

concordat 

confederation 

congress 

conscription 

conservative 

constitution (+ constitutional) 

consul 

Continental System 

contract (+ -- labour) 

convention 

cordeliers 

corv€!e 

council 

counsellor 

coup d'etat 

court (+ -- of law; royal -- ) 
(+ courtier) 

creditor 

crescent formation 

criminal (case, code) 

Crown (+ Crown Colony) 

cultural 

customs (duties, barriers) 

debt (+ national --, war --) 

decree 

declaration 

(delegate) 

democratic 

) 

department 

deportation 

depose 

depreciate 

depression 

deputy 

demonstration 

despotic (+ despotism) 

dethrone 

detribalised 

devalue 

developed 

diplomat 

director ( + Directory) 

district 

dissolva 

divine right 

domestic (affairs, servant) 

domination (foreign -- ) 

draft 

drostdy 

duchy 

duke 

doty 

economy (+ economic, economics) 

edict 

eighteenth century 

elect (+ election, electoral) 

emancipation 

embargo 

Emigres 

emperor 

enfranchise (+ enfranchisement) 

enlightened 

Enlightennent 

entrenched 

equality 



estate 

ethnic 

executive 

exile 

expel 

exploitation 

extradite 

extremist 

faction 

federal union 

factory (acts, system) 

feudal (+ -- system) 

finances (+ financial) 

fiscal 

force 

foreign 

franc 

franchise 

fraternity 

free (+ -- enterprise, trade) 
(+ freedom) (+ -- of speech, 
conscience, trade) 

Free Black 

French Revolution 

frontier (+ frontiersman) 

Fueillants 

gabelle 

Girondina 

government (+ governor) 

grand duchy 

Great Powers 

Great Trek 

Greek Orthodox Church 

(guerilla) 

guild 

guillotine 

half ...... ay house 

head of state 

(heathen) 

heemraden 

hereditary 

hide-shield 

high commissioner 

haneland 

house 

(hostilities) 

humanitarian 

impi 

inalienable 

independent (+ independence) 

induna 

industrial revolution 

insolvent 

insurgent 

insurrectiun 

intendant 

interest (+ interests) 

internal affairs 

international 

intervention 

Jacobina 

·judiciary (+ judicial) 

jurisdictiDn 

jury (system) 

justice of tha peace 

kaf'ir 

king (+ kingdan) 

knopkierie 

kanmando (+ bees --, wen -- , 
vlug -- ) 

kraal 

krygsraad 

labeur (+ -- contract; child--, 
manual -- ) 

landdrost 

landlord 

landowner 

law 



League of Nations 

left 

legal (system) 

legislation (+ legislative) 

lettres de cachet 

liberal (+ liberation~ liberator. 
liberalism) 

liberty 

limited (power) 

loan farm 

lobola 

local governnent 

lower classes 

lyc~es 

magistrate 

manifesto 

martial law 

(massacre) 

masses 

master 

mayor 

medieval 

medium of instruction 

member of parliament 

mercenary 

Metternich System 

middle class 

migrate (+ migration. migratory 
(labOur) 

minister 

minority 

miSSionary (+ miSSionary society) 

mob 

(mobilise) 

moderate 

monarch ( + monarchy) 

monopoly 

(mortgage) 

municipal 

nagmaal 

Napoleonic 

national (+ nationalism) 

native 

nature (+ natural) 

negotiate 

negro 

nineteenth century 

nobility 

nCl11inated 

non-Christian 

non-white 

oath (of allegiance. the covenant) 

occupy (+ occupation) 

office (+ official) (+ -- language) 

(offensive) 

Old Order 

oppression 

order (+ orders) 

ordinance 

(outlaw) 

overthrow 

Qx-waggon 

pandour 

papal 

parliament ( + parliamentary) 

paramount (chief) (+ paramountcy) 

party 

!Jass 
patriotic 

peace 

peace-keeping force 

peasant 

penal (colony) 

people 

petition 

philanthropist (+ philanthropic) 



philosopher 

political 

Pope 

popular ballot 

post 

pound 

power 

president 

priest 

prime minister 

prince 

princess 

private ownership 

privilege (+ privileged) 

proclamation 

protest meeting 

provision (of a treaty) 

professional 

(prosecutor) 

protestants 

province 

provisional gove,nnent · 

public opinion 

puisine judges 

punitive expedition 

quitrent 

raad (+ volks -, krygs - ) 

racial 

redical 

ratepayer 

ratify 

reaction (+ reactionary) 

rebellion 

recognise 

(recruit) 

referendl.lll 

refonn 

refugee 

regime 

reign (+ -- of terror) 

reconnoitring expedition 

relieve 

representative (+ representation) 

reprisal system 

republic (+ republican, republicanism) . 

reserve 

responsible 

resolution 

restoration 

retreat 

revival 

revoke 

revolt 

revolution (+ revolutionary) 

right (+ rights) 

rixdollar 

Ranan Dutch Law 

royal (+ royalist) 

ruler 

say 

s~orched earth policy 

seat 

secondary education 

self-determination 

self-governnent 

senate 

segregation 

soparation 

serf (+ seridan) 

servant 

.settle (+ settler, settlement) 

siege 

Slagtersnek Rebellion 

slave (+ slavery) 



(slum) 

social (+ socialism) 

sovereign 

spoor syst8ll 

state (+ statesman) 

stock fanners 

{strategic) 

( stronghold) 

subject 

suffrage 

suiwers 

sunmon 

superintendent 

suppression 

supreme (+ supremacy) 

(surrender) 

suspend (+ suspension) 

synod 

taille 

tax (+ taxation. taxpayer) 

tenure (land --) 

terms 

throne 

tithes 

title 

toll 
o 

1Xleration 

training college 

(traitor) 

treasury 

treaty (+ -- system) 

trek ( + trekker) 

trial (+ Sl.lllmary - ) 

tribe (+ tribal. tribesmen, 
inter-tribal) 

tricolour 

tril.lllvirate 

truce 

tzar 

twentieth century 

tyrant (+ tyranny, tyrannical) 

ultra-royalist 

unemployment 

unicEJlleral 

unification 

unit 

United Nations 

universal male suffrage 

unrest 

uprising 

v~grant (+ vagrancy) . 

vassal 

vest 

veto 

vierkleur 

volksraad 

Voortrekkers 

vote 

wages 

warrior 

whigs 

warrant 

western (culture) 

whits" 

will 

(witchdoctors) 

wprker 

working classes 

' .... 



APPENDIX C 
==================================== 

LIS T S D F PREFIXES 

AND S 'U.F F I XES 



SUFFIXES 

SUFFIX Ii1:STORY PHYSICS D-1EMISTRY 

-eJ. central bifocal cylindrical 
constitutional focal chemical 
continental critical spherical 
criminal elextrical symmetrical 
judicial potential thermal 
legal equilataral radical 
cultural fundemental terminal 
ele.ctrical internal orbital 
f'ederal lateral . 
feudal longitudinal 
fiscal material 
internal normal 
international optical 
local physical 
martial potential 
municipal principal 
national terminal 
natural thermal 
official vertical 
papal virtual; 
penal 
political 
professional 
provisional 
racial 
royal 
rural 
social 
tryannical 
radical 
revival 
tribal 
unicameral 

-ance, alliance resistance effervescence 
-ence ordinance interference equivalence 

independence fluorescence 

-ant, Protestant constant coolant 
-ent servant apparent reactant 

independent· convergent agentc " 

vagrant current cOlTllonent 
insolvent divergent constituent 
insurgent emergent covalent 
parliament equivalent current 
superintendent filament divalent 

fluorescent electro valent 
incident monovalent 
translucent 

-ar corpusCular: molar 
nuclear molecular 
ocular nuclear 
rectilinear polar 
regular rectilinear 
sonar 



SUFFIX HISWRY PHYSICS D-lEMrSnW 
----

-ary, hereditary .. colr(llementary complementary 
-ery judiciary primary primary 

missionary secondary secondary 
mercenary 
reactionary 
revolutionary 
secondary 
slavery 

-ate capituJ;ate deviate associate 
depreciate evacuate dissociate 
migrate evaporate . 

evaporate 
moderate illuminate liberate 
negotiate propagate generate 
triumvirate precipitate 

saturate 
. -

-ble al:ienable visible combustible 
responsible crucible 

insoluble 
soluble 

-dom kingdom 
serfdom 

-er, bywoner burner cylinder 
-or commissioner cylinder conductor 

landowner f'ilter indicator 
administrator laser spectator 
cred:itor receiver 
counsellor speaker 
director transducer 
emperor transf'onner 
liberator transmitter 
governor accumulator' 
mayor commutator 
prosecutor conductor 
warrior , detector 
master generator 
ministar insulator 
philosopher protractor 
ruler ref'lector 
settler resistor 
taxpayer vibrator 
trekker 
worker 

-f'y liqu:if'y 
solidif'y 

-ic autocratic a'bnosphere acidic 
democratic concentric atomic 
despotic diamagnetic diatomic 
ethnic electric electric 

! Napoleonic electromagnetic electrolytic 
I patriotic electrostatic electronic 

I philanphropic kinetic electrostatic 



SUFFIX 

-ic 
(ctd) 

-ida 

-ion 

-is 

-is(z)e 

HIS1DAY 

constitution 
declaration 
confederation 
conscription. 
administration I 
coalition 
commission 
deportation 
depression 
demonstration 
domination 
election 
emancipation 
exploration 
faction 
insurrection 
intervention 
jurisdiction 
legislation 
liberation 
migration 
occupation 
petition 
proclemation 
provision 
reection 
rebellion 
representation 
resolution 
restoration 
revolution 
self-determirM 
ation 
segregation 
separation 
suppression 
suspension 
taxation 
toleration 
unification 

detribBlise 
enfranchise 
enterprise 
franchise 
mobilise 
recognise 

PHYSICS 

magnetic 
metaliic · . -: . 
monochromatic 

collida 

absprption 
accommodation . 
attraction 
cancellation 
collision 
compression 
conduction 
convection 
conversion 
deflection 
detection 
deviation 
diffraction 
dispersion 
emission 
equation 
evaporation 
fluctuation 
friction 
fusion 
induction 
inversion 
magnification 
motion 
oscillation 
perception 
production 
radiation 
reaction 
reflection 
refraction 
reverberation 
revolution 
saturation 
solution 
stimulation 
vaporisation 
vibration 

photosynthesis 

demagnetise 
vaporise 

. ., 
. J 

a-lEMISTRY 

endothermic 
isotopic 
magnetic 
mercuric 
metallic 
monatomic 
periodic 
polyatomic 

conida 

association 
attraction 
composition 
wncentration 
conservation 
conversi'O.n 
crystallisation 
collision 
diffraction 
equation 
evaporation 
fission 
friction 
generation 
induction 
liberation 
motion 
neutralisation 
oxidation 
production 
reaction 
saturation 
solution 
suspension 

electrolysis 



SUFFIX HISTffiY PHYSICS a-JEMISTRY 
-ism absolutism astigmatism 

despotism 
liberalism 
republicanism 
socialism 

-ist communist 
extremist 
phil anthropist 
royalist 

-ite . composite 
ignite 

-ive administrative attractive negative 
legislative constructive non-conducti ve 
offensive deSDructive reactive 
punitive objective 
representative positive 

reflective 
sensitive 

-ment enlightenment development displacement 
government displacement sediment 
president 
settlement 
unemployment 

-out- vapour 

-ous aqueous anhydrous 
gaseous aqueous 
luminous gaseous 

luminous 
spontaneous 

~re armature moisture 
pressure temperature 
temperature 

-y bari<ruptcy audibility acidity 
clergy battery alkalinity 
duchy energy battery 
duty density combustibility 
ecoi1oll!Y elasticity conductivity 
equality frequency density 
fraternity gravity electricity 
factory infinity energy 
jury retentivity polarity 
liberty susceptibility reactivity 
minority velocity solubility 
monopoly valency 
nobility velocity 
occupy 
party 

I 
ratify 
supremacy 
treasUry 

I tyranny 



PREFIXES 

PREFIX HISTORY PHYSICS G-iEMISTRY 

a~ abdicate absorb absorb 

e-, air, accommodation 
ao- astigmatislJl 

attract 

ad- adjourn 
administer 
advisory 

. 
an- anyrlrous 

biL- biconcave binary 
bifocal bisulphide 
binoculars 

cat- cathode cathode 
cation 

co- corresponding covalent 

col- collide GOllde 
~.--

com- commutator composa 
complementary compound 
compoud 
compression 

con- confederation concave concentrate 
congress concentric conduct 
conscription conserve 

( 
constitution constructive constituent 
contract contact 
convention converge 

convection 
convert 
convex 

de- declaretion deTlect decompose 
delegate demagnetise deTlagrating 
deportation destructive deposit 
depose detect 
depreciate> deviate 
depression 
deputy 
dethrone 
detribalised 
devalue 

di- diamagnetic diatondc 
dieineter dichromatic 
diminished dioxide 
diverge divalent 



- --- - - - • _0_. .. = - . 
PREFIX HISlDRY PHYSICS a-tEM[STRY 

dif"f- diffraction diffraction 
• diffused 

-- -
dis- dissolve discharge discharge 

disperse displace 
displace dissociate 

dissolve 

e- edict emergent emit 
alect emit evaporate 
emancipation erect . evolve 

evacuate 
-

en- enfranchise 
enlightened 
entrenched 

endo- -G endothermic 

ex- (etc.) expel I external external 
extradite extrovalent 

I -exothermic 

I il- I illuminate I 

I I -
in- inalienable incident induction 

\ 

insolvent l induce insoluble 
independent I initial 
insurgent input 

I 
insurrection infinity 
internal I invert 

inter- I r-, international interference 
I intervene 
r 
( mon(o)- monarch monochromatic monatomic 

I monopoly monovalent 
monoxide 

non- non-Christian non-magnetic non-conductive 
non-white I 

non-electrolyte 

I non-equivalent 
I non..,luminous 

nOl'M!l6tals 

ob- object 

over- overthrow 
I 
I pare- paramagnetic 

! pan- penumbra 

! pant ... I pentoxide 
l 
i - -- ---"'--'-

pol:>- I I polyatomic 

I 



PREFIX 
1----

pro-

-
re-

I 

I 
I 
I 
I 
I 
I 

I 

t semi-I 

HISTORY PHYSICS 

proclamation produce 
protest project 
provision propagate 
professional I protractor 

P"".'"to.~ protestant 

reaction reaction 
rebellion receiver 
re=gnise 
recruit 
referendum 
reform 
refugee 
re=nnoitre 
relieve 
representative 
reprisal 
responsibla 
resolution 
retreat 
revival 
revolve 
revolt 
revolution 

reflect 
reinForcement 
reverberation 

I 
reVolution 

f 

I 

D-lEMISTRY 

produce 

I 
I 
( 

t- redox 

! reduction 
I 

! • 
! . I -
f 
! 

I 

I , 
I 

I 

I 
• 
j super-

I 

semi-conductor I 
r-____________ 4-________________ ~-s-e-m-i--c--ir-cu--l-ar------1-- j 

superintendent j 
r-----~----~------~----­

l_~les=pe tele-
r I , 

I tetra.... ! tetrachloride 

! -t-r------~-------~! 
------~----r---------------+_----------_4 -

I 
I 

, trans-

, 
! 

transfer 
transducer 
transmit 
tr5TlSformar 
translucent 
transparent 

~------~---------+---
tri-

i 
tricolour 
triumvirate 

j ultra- I ultra-royalist I 

tripod 

transfer 

trioxide 

f 
~ ( -

u~ j unemployment l unaccommodated undiluted I 
! unrest _ -, unpaired 

l-____ ~-_-__ ~_-t------------~unre-acti-ve--I 
I uni- ; unification universal 

1
1 ! uni cameral 

I united I 
I universal 

f- ! ---t------~--------! up 1 uprising ! 



A P PEN 0 I X 0 
========~============================= 

QUESTIONNAIRE T 0 SCIENCE 

TEACHERS 



QUE S T r-O't/ N" A"J:R' E ••• ___ ""S:::C-=Z:::I:: __ D--=*=_~..-c:a:_=_ 

THE ROLE OF LANGUAGE IN ' THE TEAD-UNG OF PHYSICAl SCIENCE 

I ,"ould be very · 1'JTateful for .. your edvice and ·co-operation in a research .. pIVject on 
the role of language in the.· teaching of Physical Science. 

I realise the ' limitations of x<uestionnaires; at the seme time it is vital ' to 
explore the experience and opinions of teachers pf Physical Science on this 
~atter. Consequently, I would be most grateful for your comments and responses. 
'If you need more space for comments than can be provided on this form, please add 
notes or comments on a separate sheet. 

Question 01 is optional; however, all responses .will be treeted as confidential, 
end in no' circLl11Stances will the soo/ce of any individual opinion be ,divulged. 

Please note that the aim of the questionnaire is not . to test Science Teachers' 
knowledge of English, but rather to ascertainwhetkind elf lBr:lguage usage Science 
Teachers would be prepared to accept from their pupils in"writ.ten essigrvnents and 
exeminations. You ere therefore urged to feel free to overlook anything which 
you nley regard as unimportent in a child's written communication of' what he has 
learnt. You ·;.lay in fact choose to make no amendments whatsoever. Please note, 
too, that this questionnaire is valid only if each respondent completes it on his/ 
her own without consulting other colleagues. 

It would greatlY ' essist my analysis if you could complete the qUBstionnaire within 
one week of' the date of arrival and post it back together with those of your 
colleagues in the Science Department of your school. plaase return to: 

SECTION A 

01 SURNAtI.E: 

02 SCHOOL: 

Mr M G Venter 
The Settlers High School . 
POBox 599 

. Bell villa 
?530 

Personal Information 

_____ ~ ________ INITIALS: 

P TO 



2 

SECTION 8 The role of languege in the teaching of Physical Scienca 

1. You ere esked to imagine that the following pessage is an answer written by a 
Stenderd 8 HG pupil in a Physical Science examination . Plaese indicate what 
(if any) features of langusge you would criticise, i.e. what you would underline 
and possibly discuss wi.th the pupil. Ple95e emend only those items that you 
would normally object to. Indicate any criticism you may have by underlining 
the relevant word(s) and placing your preferred version above the word(s), or 
filling in anything which you feel is missing. If you wish to comment on why 
you object, ple95e place a number next to the alteration and then write this 
number and you comment on the pege opposite. 

Question: Write a brief description of the structure of atoms and moleclUss. 

Answer: 

An element is a substance which can't be broken down into other subst~. 

Elements are · made . up of atoms. 

I think that the structure of the atom is absolut1y fasCinating. In the 

middle of each atom you find a nucleus in which you find mainly protons 

which have a positive charge and neutrons which don't have no charge. You 

elso find electrons which rotate very quickly and carries a negetive charge. 

The numb'er of protons is the same as the m.rnber of electrons, therefore the 

whole atom is neutral in electricity. When we say this we mean its got no 

charge. The atom of each element is differant to the atom of every other 

element in th<3 size and in the mass of the nucleus and number of it's 
Q 

electrons. The simplest atom is the atom of the element hydrogen, this only 

has one electrone, other elements have got more complicated atoms with a bigger 

nucleus and more electrons eg uranilll1 which has got a lot. Most substances 

ere made up of two or more elements sort of combined together as mollecules so 

that they fonn compounds, the c~olZld most found is water. Its made up of 3 

atoms, 2 atoms of hydrogen and 1 oxygen. You write it lika this in chemistry) 

H20. To thirk that such an ordinary thing can be so complicated in the way its 

made upl 

- Adapted from 0 E Royds-Inne.k: Begiming Scientific English (2) 

2. What mark (out of 3) would yOu give the following as a definition of valency? 

By valency we mean that the number of electrons in an atom tell you how many 
bonds the atom can make . with other atoms. 

~ (circle choice) I ° 1 2 3 



3. To what extent do you think that 
lenguage problems play a pert in 
preventing pupils fran successfully 
learning and expressing whet they 
have learnt in Physical Science ? 

COWENTS (if any): 

4 

4. What would you regard as the greatest 
lanquape problem for your pLqils ? 
Please number the boxes alongside, 
starting with (1) to show th'e greatest 
problem. '. 

COMMENTS (if any): . _____ ~_ 

5. How important would you say 'correct 
English' (i.e. spelling, punctuation, 
grammar) is in pupils' writing in 
Physical Science ? 

COMMENTS (if any): ______ _ 

6. GENERAL CDMI.£NTS (if any): 

Highly significant 

Fairly significant 

Slightly significant 

Insignificant 

Defining laws 

Describing procedures/processes 

Using an approprlata 'scientific' style 

Expressing things in their own words 

Terminology 

Any other (specify) 

Extremely important 

I~ortant 

Relatively i~ortant 

Uni~ortant 

Undecided 

,-

THANK YOU FOR YOUR PERSEVERAN::E~ 
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--
Department of Linguistics and English Language 

Rhodes University Grahamstown 6140 South Africa 

Questionnaire : 

1HE ROLE OF LANGUAGE IN li-lE TEAO-IING OF I-USTORY 

TIle Department of Linguistics and English Language of Rhodes Uni versi ty 
I'/'"}uld be grateful for your advi'ce and co-operation in a research project 
on the role of language in the teaching of History in the Senior School. 

tie realise the limitations of questionnaires; at the serne time it is 
vital to explore the experience and opinions of teachers of History on 
this matter. Consequently, we would be most grateful for your comments 
end responses. If you need more space for comments than we can provide 
on this form, please add notes ro comments on a separate sheet. 

Please note that the aim of the Questionnaire is not to test, History 
Teachers' knm'!ledge of English, but ruther to ascertain What kine! of 
language usage History Teachers would be prepared to accept from their 
pupils in written assignments and examinations. You are therefore urged 
to feel free to overlook anything which you may regard as unimportant 
in B child's vtri tten communication of \'Ihat he has learnt. You may in 
fact choose to meke no amendments whatsoever. Please note, too, that 
this Questionnaire is valid only if each respondent completes it on 
hiS/her o\'ln \'Ii thout consulting other colleagues. 

It would greatly assist our analysis if you could complete the Questionnaire 
VIi thin 1 0 day~ of the date of arri val and post it to the follo\'ling address: 

/vir M G venter 
The Settlers High School 
POBox 599 
Bellville 
7550 



, 
2 

1. You are asked to imagine that the Tollowing passage is an answer written by a 
Standard 8 HG pupil in a History examination. Please indicate what (if any) 
features 01' language you would criticise, ' i.e. what you would underline and 

" . possibly discuss with the pupil. . Please amend only those items that you 
· ... ":would normally object to. Indicate any criticism you may have by underlining 
;~~he relevant vlord(s) and placing your preferred version ebove the woro(s), or 
·;filling in anything which you feel is missing. If you wish to comment on why 

you object, please place a number next to the elteration and then v~te this 
I~er and your com~ent on the page opposite. 

~uestion: Comment briefly on the political causes 01' the French Revolution. 

Answer: 

I think one 01' the principle causes Vlere the ineff'icient type of goverment. 

Just beTore the revolution France was still an ebsolute monarch, that means 

that the king had ell the diTferent sorts of power. The French parlement 

only met last in 1614. The king was not responsive to no one, except a 

f'aw ministers vlho he appointed ·himsel f • He elsa made ell the 1 alVs, he even 

controlled the courts of law. Louis YNI wasn't as strong a ruler as his 

precedessors, he was a lot more oppressive and ineTficient. He was elso 

unselfconfident, he was'nt eble to make up his mind and married to an 

ul"9opular women, Marie Antonette. The middle classes were influe nced by 

the French philos ophers. They were elsa influenced by the AmeriCan 

revolution. French soldiers helped the AmeriCans. When they as ke d for 

reforms they were ignored. I think its a pity Louis couldn't sea the nee d 

for change . You oft en have to change if you went to survive. Its elmost 

as if he didn't really care. 

2. What mark (out of 3) would you give the followi ng as a def i nition of nationalism? 

Nationalism me ans t hat t he pe ople in a co untry want to run their own 
affairs on their own. Thay don't want othe rs t o rule them. 

I.lark (circle choi ce) : 0 1 2 3 4 

COM\'ENTS (if any): 



, 

3. Vlt1at would you regard as the greatest 
language problem for your pt..pils ? 
Please number the boxes alongside, 
starting with (1) to show the 
greatest problem. 

alM'vENTS (if any): _,--____ _ 

4. To what extent do you think that 
'languege problems play e part in 

, .,' :", preventing pLpils from successfully 
"" , learning and expressing what they 

have learnt in History ? 

" ' 

CO~f,1I::NTS ( i f any): 
" '- . 

Arguing logically and coherently 

Describing a series of events 

Using appropriate 'historical' style 

Expressing things in their "awn words 

Historical terminology 

Any other (specify) 

Highly significant 

Fairly significant 

Slightly significant 

Ins1gni ficant 

"-------------------------------------------------------------

5. How i~ortant would you say 'correct 
English' (i,e, spelling, punctuation, 
grammar) is in pupils t writing in 
History ? 

COMI-.'ENTS (if any): 

6. GENERAL COW.iENTS (if any): 

Extremely i~ortant 

I~ortant 

Relatively irrportant 

Uni~ortant 

Undecided 

THANK YOU FOR YOUR PERSEVEA.ANCE! 
. .' " , . .. " ' 

• • . 
., "t'. 



A P PEN D I X F 
===~================================= 

QUESTIONNAIRE T 0 SCIENCE 

PUPILS 



SCIENTIFIC TER~S 

1. By inserting A,O,C ,D OR E in the blocks, indicate which of the diagrams 
below show 

a) a vertical line meeting an oblique line 

b) a vertical line meeting a horizontal line 

c) a perpendicular line meeting an oblique line 

A. 

B. 

C. 

D. 

E. I. 
2. Give a brief definition of each of the following words 

a) ignite ••••••• - • . • .••• • ·.~ .. A'I.· •••••••• •••••••••••••••••••••••••••••••• ••••• 

e», •••••••••••• , ............................................ I •••••• 

b) liberate : " " .......... , .............................. , ................................... .... ................................... 11 

............ ................... ............. " .................. . 
c) orbit .............. " .. , .............. " ......................... " ........... " .............................................. .. 

.. .. " ...... , .. -. .. , .......................... " ...... " .................................................. " .............. .. 

converge .. " .. It .... 11 ....................... " .. , ........................ " .... " " ...... " .. " ........ " ........................ . 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. " ........................ , ........ " .......... " .... , ............ " .............. . 

3. What is the antonym (opposite) of 90nverge ? • t ••••••••••••••••••••• " •••••• 



APPENDIX G 
~====~====~==========================~= 

QUESTIONNAIRE TO HISTORY PUPILS 



HISTORY QUESTIONNAIRE 
~=== __ a:===:;:====================== 

1. In each of the following, underline the odd word out. 
State very briefly why you see that word as the odd one out. 

(a] democracy absolutism socialism despotism 

Reason: 

(b] liberal republican conservative socialist royalist 

Reason: 

2. Write down, in the speace provided, the correct form the word in brackets in 
each of the following: 

(a] Somerset wanted to (anglicisation] the Dutch. 

(b] There are still many people in France with (rronarchy] 
syrrpathies) • 

(c] They were fighting for a (parliament) form of government. 

(d] He was a (tyrant) ruler. 

(e] A new political force called (liberal) swept Europe. 

3. Underline the correct word in the followiryg sentence: 

The (reactive/reactionary) forces lined up against the new regime. 

4. State very briefly what you understand by underlined word in each of the following: 

(a] a pcpular ballot: 

(b) the social causes of an event: 
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5. (a) Gi'v€ an antonym (wor.d of opposite meaning) for the word liberal. 

(b) Add a prefix to the front of the word liberal to make it mean 'oxtremely 
liberal' • 

6. Write down one word for each of the phrases gi'v€n:.in brackets in each of the 
following: 

(a) X was a(person who was neither very liberal nor very conservative). 

(b) The king was forced to (give up his throne). 

7. How many 

(a) chambers·;I)n a 'unicameral' parliament ? 

(b) people in a triumvirate? 

8. .The following are three statements relevant to the causes of the French 
Revolution. Read them, and then answer the question which follows: 

A. The French Parliament was called the 'states General'. It consisted 
of three parts - the First, Second and Third Estate. 

B. The French Parliament had not met since 1614. Since then, the king 
had hed absolute power. 

C. The Third Estate consisted of the ordinary citizens, professional 
people, vassals, workers and serfs who constituted (made up) 90 
per cent of the French populetion. 

state whether tho following statement is TRUE or FALSE. Give a brief but clear 
reason for your answer: 

In view of these facts, it is to be expected that the members of the 
Third Estate would resent the fact that they had been deprived of their 
former political right - the right to the major say in the governing of 
the country. 



, 

• 

. . 
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9. Fill in ·the missing word in the following: 

Just before the Revolution of 1789 France still was, as in the time of 

Louis XIV, an ••••••••••••••• monarchy. The King had all the ••••••••••••••• 

executive and judicial powers. 

10. The term equality as used in the French Revolution meant 

~~~ equality of income 
equality of ability 

~~~ 
equality of land ownership 
equality before the law. 

(Underline the correct answer.) 

11. Read the following two pieces of informatio·n and then answer the question that 
follows: 

A. A 'radical' in politics may be defined as a person who wants to change 
society in a far-reaching manner • 

8. · In 1791 the Feuillants tried to persuade the King to accept the J 

Constitution drawn up by the Constituent Assembly. They also encouraged 
the Emigres (ie the nobles who hud fled from France) to return home. 

The 8rissotins set about repressing the reactionaries (ie those who 
wished to restore the Old Order in France) and to intimidate (threaten) 
the Emigres, 

In terms of the above information, state which of the following you would 
.classify as the radi,ccls in France in 1791 • . (Underline the answer your choose.) 

(aj Feuillants 
(b Emigres 
(c 8rissotins 
(d Reactionaries 

12. Which of the following words would you pair 4J with the word riQht-wililg l.'n 
politics 7· • (underline the word of your choice.) 

!
a) extremist 
b) moderato 
c) conservative 
d) liberal 



NOTE: 

A P P E N o I x H 
======================================= 

EXAMINATION PAPERS 

This section consists of an analysis of the 

examination papers followed by copies of the 

actual examination papers includes in the analysis. 



1. A close study was made of the following: 

(a) 20 examination papers for Physical Science Standard 8 (Higher 

Grade and Standard Grade) from 15 Cape Senior schools (1980, 1981) 

(b) 10 examination papers for History Standard 8 (Higher Grade and 

Standard Grade) from 10 Cape Senior schools (1981, 1982) 

(c) The memoranda of certain of these papers 

(d) Two sets of scripts, one History and one Science, of candidates 

for one History and one Science paper. 

2. In the study, Higher Grade and Standard Grade were handled toget her, for 

the following reasons: 

(a) ~bst schools do not differentiate - or differentiate only minimally -

in Science examinations at the Standard 8 level. 

(b) 1he History examination papers were first of s=red separately on 

the grounds that schools seem to differentiate more in History 

examinations than in Science. However, the two sets of scores 

proved to be so similar that it was decided, for convenience' 

sake, and to be able to make a straight comparison with Science, 

to add them together. 

3. The aim of the survey was to establish the kinds of demar~s made on school 

pupils in terms of writing examinations. The survey is Obviously not an 

exhaustive one; the detailed results are not, therefore, meant to suggest 

definitive findings. For our purposes, all that was needed was an indication 

of definite trends. " 

4. The questions of the 30 papers were classified according to the types of 

answers expected of the pupils rather than in terms of the types of questions. 

Thus, for example, the following question, though phrased in words, requires 

an answer which is e set of diagrams: 

DraW diagrams to illustrate how the models of a~' fluorine atom 
differ according to (i) the Thompson (ii) Bohr (iii) Orbital 
model. 



The following question, on the other hand, though expressed mainly in 

symbols, requires an answer consisting of a ~: 

27 
You are given the symbol 13 A€.. 

Write down the name of this element. 

Similarly, the following question, though consisting mainly of words, 

requires an answer expressed in symbols: 

Wri te balanced chemical eq',.Jations for the follow.in where 
reactions occur. If no reactions occur explain why. 

i) Sodium is added to water. 
ii) Nitrogen and hydrogen are used to prepare ammonia. 
iii) An iron nail is dipped into a s61ution of silver(I) nitrate. 
iV) Bromine is added to a solution of potassium chloride. 
v) Hydrochloric acid is added to calcium carbonate. 
vi) Sodium hydroxide is titrated against dilute sulphuric acid 

until an end point is reached. 

5. The questions were classified as follows: 

A Non-verbal 

(a) MulUple-choice: Here the candidate was required to write down a 

letter or number or merely to ring the appropriate l;etter or number. A" 

typical eXF..1l'ple of such a question would be the following: 

When a rey of light passing through a mor-e'_ dense optical medium 
towards a less dense optical medium strikes the interface at the 
critical angle 

(a) it is refracted at 900 to the surface; 

1:1 
it is reflected at 900 to the surface; , 0 
it is refracted at 90 to the normal; 

f= 
it is totally internally reflected; 
it is not refracted. 

Included here were those questions where two lists of items were given 

and the candidate was required to match these and list a number in ana 

colummn and a letter in another column. The following is en example of 

such a question: 



Each item in the first column matches an item or description in 
the second column. Vlri te down the number of the first column and 
next to it only the letter of the most suitable matching description. 

(1) Atomic mess unit (e) probeble spaces in which 
electrons can be found 

(2) Hydronium ions (b) one twelfth of the mass of 
an atom of C-1 

(3~ ~'ole f~~ number of atoms in 32 g of O2 (4 Orbital responsible for acidic 

(5) Lithium (e) 
property 
group of atoms in 1 g of 
hydrogen gas 

t;~ group 1 
alkali earth metals 

(b) C,,1 culations: Here the candidate was expected to answer by means 

of mathemetical calcula\:irT5 or formulae involving symbols. Eg: 

Calculate the eppro~~ate mass of an d.. particle, if the mass of 
a proton = 1,6 x 10 kg. 

(c) Diagrams/sketches: Here the answer would consist of a diagram. 

For example: 

B. Verbal 

An object, size 12mm is examined through a magnifying glass. The 
image is 15mm from the lens and f = 20mm. Construct a ray diagram 
to show how the image is formed. 

(a) Dne--.vord answers: . These were questions where all that was required 

was to write down one word or a list of ·sing1e words in order to answer 

the question. These included questions where the candidate was required 

either to fill in a missing word or to give the answer in one word. An 

example is as follows: 

Complete each of the follOWing by writing down only the missing 
word(s): 

(a) Early in the twentieth century scientists discovered ·that 
radio-active elements emitted small particles called __ _ 
and o. 

(b) One twelfth of the mass of an atom of carbon-12 is called 
a(n) • 
A molecule of oxygen has unpaired electrons. 
In the co~ound CO the valency of C is • 



(b) Descriptive answers: These were questions where the candidates were 

expected to answer in phrases, sentences or paragraphs. A typical example 

would be: 

Give e description of the test you would use for a sulphate. 

6. Once the questions had been classified in this way, the marks for the 

quastions in each category were added up and worked into a percentage of the 

total mark for the paper. (This was necessary in order to reflect 

proportions of marks allocated to different types of questions for the 

simple reason that the papers were not always out of the same total - they 

varied from 150 to 400.) 

? Some problems were encounterad in the process of classifying some of the 

Science questions and calculating proportions of marks. These were as follows: 

(a) It Was not always easy to categorise questions in terms of the types 

of answers expected, since there. were questions which required hybrid 

answers. For example, the following question requires an answer which is 

a mixture of calculations (equations), descriptive coments and one-word 

answers: 

(i) Describe What you would observe if a deflagrating spoon 
containing sulphur is heated and then put into a gas jar 
containing oxygen. . 

(ii) Write a balanced equation Tor the reaction. 
(iii)If the gas jar is shaken up with some water, write a balanced 

equation of what takes place. 
(iv) Name the substance which is fanned. 

In such cases the question ·was either assigned to the more obvious catgeory 

or the marks were assigned to more than one category. In some cases, it was 

of no consequence in tems of this study - eg where there was doubt as to 

whether to assign the question to the calculations or the diagrams category, 

. the main point was that either way they wer.e ultimately assigned to the 

no~verbal category anyway. 

(b) Sub-dividing questions in this way, however, sometimes leads to a 

further problem, viz the allocation of marks to the sub-questions. In 



these cases, allocations were estimated in terms of allocations shown on 

other papers for similar questions, or Science teachers were consulted. 

If, in the end, a few arbitrary decisions were made as a result of (a) or 

(b), this was not serious in that they would affects the overall averaga 

percentages only minimally. 

8. The findings of the survey can be summed up in the foll~ving two tablas: 

(1) Average percentaga allocations: 

Average "/0 Highest "/0 I Lowest "/0 
Science ' History Science ' History Science History 

Non-verbal 66,4 7,0 89,5 16,7 42,0 0,0 

Verbal: Total 33,6 93,0 58,0 100,0 10,5 83,3 

OnB-'IJord 15,7 10,3 39,0 25,5 1,3 0,0 

Oescripti ve 17,9 82,7 35,0 93,5 3,5 67,5 

(2) Oistributions doubled to e uate 
20 Science 0 ers: 

0-9 

10 - 19 

20 - 29 

30 - 39 

40-49 

50 - 59 

6D-EE 

70 - 79 

80 - 89 

90 - 100 

, , 

Non-verbal Verbal 

Science History Total Descriptive 

Science History Science 

16 2 

4 1 14 

5 2 

10 1 

1 3 

1 1 1 

12 

5 

1 4 

16 

(First column D "/0 of marks allocated to the different 
types of questions; other columns = number of 
papers that allocated that percentage to the different 
types of questions.) 

History 

4 

6 

2 

8 

-



9. Some of the conclusions that can be drawn from these figures are as 

follows: 

(a) There is a wide range from paper to paper as regards the proportion 

of mari<s allocated to different types of questions. If one looks at the 

figures relating to verbal vs non-verbal, one sees, for example, that the 

highest percentage allocated in a Science paper to non-verbal answers was 

89,5%, which parallels the lowest percentage allocated to verbal, ' ie 10,5%. 

yet the average percentages for these bvo types of questions respectively 

were 66,4% and 33,6"),. The range, therefore, as regards allocation of 

mari<s to verbal vs non-verbal questions, is very wide. The same range 

can be seen by examining the second table. Both tables similarly show a 

wide range in History examinations. If one turns one's attention to the 

allocation of marks to descriptive answers, one sees that the range in 

Science is from 35,0% of the total mari<s for the paper to 3,5% (a range 

of 31,5%), while in History the range was 26%. The second table, similarly, 

shows that, although 70% of the Science papers allocated between 10 and 

19% of their marks ' to descriptive questions, as many as 20% allocated 

more than this. In History, there was also a fairly wide spread. From this 

one can ,deduce that different papers (maybe different schools) are making 

very different linguistic demands upon their pupils as far as examinations 

in Science and History are concerned. 

(b) On the other hand, there are certain clear tendencies within the 

respective subjects that can be discerned. These present a dlilfinite 

contrast between the byo subjects: 

(i) Whereas all the Science papers (except one, which happened to 

have no multiple-choice questions) allocated more mari<s to no~ 

verbal than verbal questions (on average, in the ration of 2:1), 
History papers display the exact opposite tendency, the only 

difference being that the ratio of verbal to non-verbal is far 

greater. 

(ii) For the verbal questions, there is also a contrast. In 

Science, there is a more-or-Iess equal distribution between one­

word answers and descriptive answers, whereas in History descriptive 

answers Tar outweigh one-word answers. 



From the point of" view of" Science examinations, the key point which 

emerges is the small proportion of' marks allocated to questions that 

require descriptive answers - ie truly verbal answers. 

types of' questions account f"or only 17,9% of' the Whole 

On average, these 

paper. The lack . 

of' emphasis on descriptive answers is even further borne out by an 

examination of' the questions that f'all into this category. It becomes 

clear that many of' these questions require little more than one-word 

answers or strings of" phrases; which means 

kind 

that, in f'act, a very 

of' ability to express 

small 

concepts percentage of' the quastions demand any 

in connected discourse. The f'ollowing 

one of' the papers: 

question, f'or example, appears in 

A photographic light meter is used in your classroom. 

(d) 

What happens to the pointer of' the meter ? (21) 
Where does the energy come f'rom ? ( ) 
Why does the pointer show a large def'lection when held out-
side in the sun ? (2) 
The meter is held f'irst in red light and then in violet light. 
The pointer shows a larger def"lection in violet light. 
Assume that the two light sources have the same intensity. 
What do you deduce f'rom ths observation? (3) 

Although the marks indicate that only brief' answers are required, one 

would nevertheless see these questions as f'alling into the descriptive 

category as they require some kind of' explanat:iJon. If' one examines the 

memorandum, however, one realises that all that the Science teacher really 

wants is a word or phrase or brief' semi-sentence which indicates that the 

pupil understands the basic concepts involved. The answers given in the 

memorandum are as f'ollows: 

roves 
light 
greater power · (or intensity) (accept energy) 
violet transf'ers more energy f'or second 

If' one examines some of' the scripts, one notices that pupils tend on the 

whole to write more f'ully than the memorandum seems to require. This is 

partly the case because the memorandum is written for the use of' teachers; 

it is meant to be a quick guide f'or meuidng; f'urthermore, it can ba cryptic 

wi thout running the risk of' becoming vague of' ambiguous because of' the 

teachers' knowledge which is brought to bear upon the memorandum. Yet 

even when a copy ·of' the memorandum is issued to pupils af'ter the exam­

ination, it would appear that teachers do no express answers in any more 



Tluent style. 

The point which emerges Tram this is that Science teachers are not really 

testing ability to express scientiTic concepts so much as comprehension of 

certain concepts. The aim is to test knowledge of Tacts, processes, etc. 

An examination of 25 scripts aT pupils who answered this particular paper 

substantiates the above observation. Answers .which are brieT and lacking 

in Tull sentences can earn as much as answers which use complete sentences 

and explain much more (ie rely much less on presuppositions). Take, for 

example, the Tollowing two sets aT answers to the above question. The 

marks assigned to each were the same - 2 marks for (a) and (b) combined 

and 2 Tor (c): 

A. 

B. 

(d) 

(a) 

(b) 

(c) 

When it pointed near sunlight the pointer of meter rises. 
From sun, or electrical energy Tram light bulb. 
When outside sun's rays sunshine stronger than inside then 
large deflection. 

If the light is on, the pointer on the meter will move, 
giving you a reading. 
The energy is obtained from the light which in turn produces 
a weak electric current which in turn is converted into 
mechanical energy which moves the needla. The light falls 
on a photo-electric cell. 
Because there is more light end it is more brighter and 
thereTore more light falls on the meter and since there is 
more brightness there will be more energy. 

The following two also earned the same marl<s as above: 

c. 

D. 

(d) 

deflects 
from the light. 
The intensity of light increased. 
That violet light bends more than red light. 

The pointer moves. 
The light in the classroom. 
The sun has greater light energy outside than inside 
thereTore the pointer is deflected more. 
The violet light has a shorter wave-length. 
The.violet light .travels faster. 
The violet light is refracted more. 

These deductions are further reinforced by examining the marks allocated 

deseriptive qUestions. It has been argued that all that pupils are required 

to do is to ·wr1tstheir answers in· point-form to indicate that they know 



and understand what they have been taught. What is also significant is 

that they are seldom called upon to write answers of this type of any 

length. 'Descriptive' answers are, in effect, brief notes and no more. 

This can be seen by noting the marks allocated to descriptive answers. Only 

£!:!§! . question in the 20 Science papers required an ansVier worth 10 marks; 

one required an answer worth 7; and one an answer worth 6. The rest of 

the descriptive question were worth less than 6 marks, with the majority 

(approximately 80'}b) in the range of 2 - 3 marks. 

There were a number of questions which counted for more than 6 marks; 

however, wi~~ the exception of those cited above. these ell contained clear 

sub-divisions which made in them effact a collection of short questions 

worth 2 - 3 marks. The following, for exemple. is typical of these types 

of questions: 

You have set up an apparatus to show how a current may be induced 
using a changing magnet flux. 

(i) Sketch a diagram of the apparatus. 
(ii) Say what happens in each of the following cases when the 

seitch is (1) closed (2) stays closed (3) swtiched off. 
(iii) Name three ways in which the strength of the induced current 

may be increased. 

The descriptive parts of this question were warth 9 marks. divided into 

two parts, (ii) and (iii). This makes for short. separate answers. Further­

more, (ii) is sub-divided into three clear parts, with the result that the 

pupil is given a clear structure for his answer. The situation would have 

been different if the question had been warded as fallows: 

Say what happens when the ~tOh is in different positions. 

In questions such as th~se, the pupil is given a clear outline for what 

could have been set as a paragraph or a ntini_ssay question. Sometimes 

there are no stated sub-divisions, yet the question clearly requires a 

certain number of paints each of which separately counts 2 - 3 marks and 

each of which is, in effect, a separate short question. This can be seen 

in (iii) above. Other eXaflllles of this tendency are as follows: 



Name four methods of preparing salts. 
Name three properties of the image produced ••• 
Name four changes which occur when heat is transferred. 
Compare the camera and the eye by mentioning five factors 
that they have in common. 

Even the last of these, which counted 10 marks, simply demanded an 

answer which could be done in tabular form containing key words or phrases. 

It can be seen, ~"en, that descriptive ~oestions generally demand very 

little in the way of connected discourse in Science. - Where this is 

ostensibly called for, the question is worded in such a way as to indicate 

very clearly the items or points to be covered. In some of the questions, 

the answers consist of set answers composed of a combination of terl'llS 

selected from sets of options. 

The general conclusion which can be drawn from all this is that pupils are not 

required, on the whole, in Science to write pieces of connected discourse. 

Therefore, the writing skills required of pupils are not those typically 

associated with discourse, eg cohesion, unity, logicality, etc. The assumption 

of shared knowledge between writer and reader is also a typical feature. 

In History, the position is very different. The majority of marks in a 

paper are allocated to descriptive - especially assay-type ~ questions. 

Furthermore, marks are included in the mark-scheme for What is called 'insight'. 

The memoranda to the questions in Addendum A indicate that this includes such 

qualities as coherence. logical developmnet. etc. 
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NoTE . '1'0 . CAlmIDATJiS: . --
· This :pa~~ 'coinprises t~ro sections. Section A contains the Essay Q.uestions. You 

~e .required to answer three. You must answer at least ' one essay question from 

the South African essay questions (ie nos 1 to 3) and at least one from the 

European essay section (ie no~ 4 to 6). yoU must· anSwer anyone additional .essay 

questioniefrom either section. YOu should write aboUt 1 1/2 to 2 foolscap 

· ·:pages ·on each essay and you should not take ' more than 35 minutes over each essay~ 

. Please number your answers exactly as the questions are numbered. Read all the 

questions in both sections carefully. Good: luckJ 

SECTION A ESSAYS 

QUESTIOlf ONE 
· --

The "Great" Trek enjoys pride of place as the central event in South African 

history. Sugc;est in what important respects it differed from the haphazard 

'. - 'expansionist trekboer .movements which had taken place since the early days of 

the Dutch settlement at the Cape. .(30 = InSight + 30 = Content = 60) 

QUESTION Po·TO 

The M'Fecane was essentially a .. process of.s.ocial, political and military change 

within African society ,rhich took place with explosive rapidity during the rule 

of Sh,:,ka. Discuss this statement in an essay in lfhich you exPand on the ide8,s 

· stated above • . :(30= Content + 30 = Insight = 60) 

QUESTIOlT TERl'iG . 

In 1843 and 1848 the atterr:pts of tho Trekkers to establish indeperl<!,ent republics 

in Natal and Transoranje were blocked by tile Bri.tish almexations of ·these two 

territories. Discuss the causes Which led to both anrlexations; . 

(30 = 'Content + 30 = Insight = 60) 

.. P.T.O. 



• 

, 
2. 

: QUESTION FUm 

Describe carefully the rcle played by foreign countries in the struggle 
.. .. ... "" _ .... 

for Italian Unification during the period 1854 to 1870. 
. .. ,.: j!.' : : .~ • " 

. . . " . 
• • I • 

. . ' .. ". 

, 

. . . 

'! 

, 
, '::. " - ... ..... . -. ... .-- .. , 

.. . (30,= Content + Insight . = 30. = 60) 

.. . - '" 

" 

'. . { ~ 

".:Bi!lInarck, fax from planning the .. wa.r with France, .was surprised when war 

. be~een that ' country and Prussia became a reality. Hany observers felt 

,.. that if there ,was any planning it :was _ to ,be found in the French Foreign 

Office." Do you agreewi:th this asses",ment of the responsibility for 

the outbreak of the Franco-Prussian wax? 

(30 = Content + Insight = 30 = 60) 

QUESTION SIX 

If the expansion of empires into Africa from the 18706 onwards involved 

several European governments in "unwelcome and costly cOUl!JlittmEmts", why 

was .the partition of .Africa. nevertheless undertaken with such vigour? 

. . ... : . 

'. " " 

(30 · = Contei:;t + Insight = 30· = 60) 

3 X 60 =180 

SECTION B _I NOl~ESSAYS 

, 
" ..... 

1. Which historical f;igure is most closely connected with each of the follolfing? 

(E.g. Hitler's Gestapo = Hoinrioh Himmler) 

. (i) Reforms introduced at the Cape during the Batavian period of :rUle. 

(ii) - Tho arrival of the 1820 Settlers at Algoa Bay; 

(iii) 'Scottish clergy's contribution to· the futch Reformed· Church -in · the Cape. 

(iv) .. The strugele for a free pross at the Cape in the early 19th century. 

(v) Tho zreat anti-slavery movement in Britain in 19th century • 



\ 

3. 

2. Read. the following brief extract and answer tile questions which follow. 

- , ;, 

'.- 11 February 1823 

" My Lord 

Tbs -subscribing colonists in-South Africa who emigrated to the Easte= 

__ ", ~stricts in the year 1819 arc cOIl~~11ed to lay _be~,o,re, your Lordship a 

statement of the real circumstances and grievous, difficulties which have 

le,d to our present so=y plight •••• " 

(i) Who were the subscribing colonists refe=ed to? 

(ii) '/ho was the Gow=or of the Cape at the time? 

(1) 

(1) 

(iii) In what ways had t(h3e, e~gr,~~ suffered in th~~,pol~tical sense by coming 

to -the' Ca:P<l? 

(iv) , fuscribe soma of tile ,mat.eriel problems suffered by the Settlers. (3) 

3. 

(8) 

Simply write do'm the number of the question and the letter A,B,C or D of 

tl:ie item which does notfi t in "i th the statement underlined. 

(i) The -C ircui t Court of 1811 visited 

A Graaff Reinet 

B Uitenha.ge 

C George 

D Cape Town 

'(ii) The Circuit found that 

A 

B 

l-la.ny of tile accusations levelled against the farmers were untrue 

Not a single charge of murder could be proved 

C the honesty of the complainants was often not: verified 

D ,'Only three thousand cases of assaull:t Here proVed 

(iii) -The reaction of the s l ave owners to the Circu i t Court' s findings 

A was one of increased mistrust of the missionexies 

B was that t hey were annoyed at tho time .. :aste d by the eeurt's de liberations 

C "as onc of 'mderstandi ng the real service the Court's findings had done ~r: 

• D drove a further uedge between tho Colonial authorities and the frontiersmen 

P.T.C. 
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. . ," , " . 

.. '. " 

.' 

" 

(iv) The im ertance ef the Sla k affair was that it ' 

" 

(v) 

. '. ~ . . , " , 

. A Shewed that the farmers ITere centelllJ?tuous ef llri tish law 

B ':Pr'eved the frentiersmen were courageous fighters 

C Shewed the desire fer a republic en the ' part ef some farmers 

D Shewed a lack ef agreement amengst Eastern ~evince farmers 
'. ,', . 

Somerset's new technique fer centic11in(.!. stcck thefts includGd 

'J.. ' inve!d.ng the sc-called sp;~; ' law system ' 

B replacement by village chiefs 'ef ste1en cattle by a similar number 

c tncreasing the number ef forts a1eng the frenti"r 

D sheeting the ,steck thieves if caugh'j; . red-handed 
" , . . " . ", " .~. , : ' 

(vi) " TO' maintain pe~e eri thefrentier after 1819Semerset 
',' . 

,; " i,. meved1;he boundary frelll the 'Fish to" too KeiskaIlllI1Ci. ' .. "", . .. " 

B the annexatien ef the area between the Kei and the Keiskamma rivers 

. C, ' . the censtructien ef mm:;e ferts to' carry out this pelicy 

" D the declaration e,f a neutral belt between the, Fish .andKeiskaznma riven 

(vii) Infermatien about the Southern Bantu is ebtained frem 

" 

A scheol text boeks , , 

13 archaeelegical excavatiens 

C tribal traditions 

D the eral traditien 

. ' 
" 

Write an explanatory sentence en each. ef any five ef the fellewing items, to' 

make the meaning clear in its historical ccntext. 

(i) Treaty cf Amieri's; (ii) Anglicisa.ticn; (iii) Lord Glenelg; (iv) Battle 

ef Blccd River; . (v) Scbbuza.; (vi) Thomas Mecdie; (vii) Vagrancy; 

(viii) Gaika. 

5. Read the follm-ring extruct carefully and answer the questicns which are set 
, , 

below: 

." . 

16 January 1852 
. , .' 

"T"ne Assistant , CCr.lmi~sicners, guarantee in the fullest manner, en the pari 

ef the British Government, tc the emigrant farmcrs beyond the Vaal River" 

, 



.. 
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s. 

tho right to.·manage their . own <If'fair:;l _and. to govl"rn themselves according to 

theu- own Imls, without aIJY intl"rference on the part of tho ~itish Government. 

(1) Name the three people who signed the Sand River Convention. (3) 

(ii) . rlby was the British Government so ready at this stage to grant independence to 

(iii) 

(iv) 

the TrarisVaal? (2) 

llliat requirement did tho Convention lay down about the practic~ of slavery? (2) 

llhat ~1as thi3 rElaci;ion 'Of ihe:·.Transvaal to the Convention when it was made public? 

(10) 
T<YrAL = 40 

QUESTION '1'\';0 . 

1. Simply;rrite down the number of the question and the letter T or F (True or 

False), Whichever you feel is applicable, 

(i) 

(ii) 

(iii) 

. (iv) 

(v) 

Giooorti.-urgedtbat the .Pope become. the champion and liberator of Italy. 

Venice became for a time the Republic of St Maxk. 

The abdic~tion of Charles Albert of Piedmont was welcomed by many liberals • 

The journal 'II Hisorgimento' was founded in 1847 by Nazzini. 

The conservative influence of the Church in Piedmont was greatly reduced by the 

Siccardi laws. 

" . (vi;) The British naval force near Sicily ettacked and defeated a French force 

trying to interfere with Garibaldi's cr.ossing to' the Italian mainland. 

(6) 

2. Read the following question and write down just the number and the letter A, B, 

C or D of the iteo which FITS IN BEST .. ,ith the .unde:dined statement. 

(i) Bismarck's early"political ambitions included 

A a desire that PrussL~ should b0come Austria's equal in Germany 

·· B ·a desire to ~~intain north and south German identity. 

C a desire. to encourage liberal political thinking i n Prussia 

D a desire to contract a mutual defence alliance with Ital~ 

(li) BisDarck , 'TaS said to Cave been a mastor of the art of 

A Realpolitik 

B Ueltpolitik 

C Oostpolitik D ffospolitik 
P.T.O. 
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'. , . (iii) The Treaty of London of 1852 stipulated . , .. , " -

".., '., ;. ": .. " 

A 'Schleffi{ig could be incorporated in Lenmark at any date 

II 

C 

D 

the beir . to the Ihnish throne ~Ias Prince Leopold 

~ . .heir to the duchies was Prince Chri.stian 

the Danish king Frederick vll could have no more chiil.dren-

. . '," ~ -.. . ". 
~ ' . . 

" 

t~ · 

. Wr.i,te !imlT\ the letter of the i t<;lI;l, which roES NOT FIT IN ;Ii th the underlin\'ld .1.0 '. . . . . • . . . 

;' " sentence. 
" 

.. 

(iv) llismarck":was determined to obtain the duchies of Schles,rig-Rolstein because 

(v) 

. A of their important gecgraphic and strategic position 

B they gave Prussia a chance to obtain more territory 

C. they could provide a cause of ,Tar >lith Austria 

D they could provido a ,causo of war"i th 'France 

Bismarck was easily able to isolate Austria on account of 

A Russia's friendship ~iith Prussia over tho Polish refugees 

II Napoleon's. desire to obtain territorial . concessions from Prussia : 

C ):taly's desiTe for unity with France 

,D ~itain's preoccupation with internal franchise' reform. 

,,}~. lTrite a paragraph of 10 .. to 12 lines .on the Treaty of Prague and other' results 

. of the Austro-Pru.ssicn War. (10) 

4. much historical figure is most closely linked to each of any six of the items 

. folloHing belo>1 • . 

(i) TOO introduction' of European ciVilizaticn to 'Egypt in the 19th century. 

(ii) TOO purchase of c controlling share in the Suez C=J. CO. for Britain. 

(iii) 

(iv) 

(v) 

The summoning of, <the Eorlin Conference on colonial a ffairs. 

The ac~uisition of a concession o.t Angra Pe~uena. 

The explorat ion of Uganda; 

(Vi) TOO .formation of the ,British South Africa Company. 

(Vii) The defeo.t of the Sud::.nese forces at Omdurman. 

r .:·,.~~ ···~ l : .. 
(5) 

Write a briof ri6ti;' oo·b-,oon 8 and 10 lines, on ' tho' aignificancG of t he Fashodn 

Incident OR tho conso~uencos of t he French Occupo.tion of Algeria & Tunis. 

',' ,,',' 



• • • 

, 

6. ' In what significant respects did the British and French colonial 

policies diffor in regard to the Af'rican and Asian peoples under 

their rule? (9) 

TOTAL = 40 X 2 = 80 

. TOTAL FOR PAPER = 260 
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SECTION [, GENERAL HISTORY 

QUESTION 1 COHPULSORY .. :. I . ' . ..• _ ..... 
•• ~ 4 •••• __ . _ , 

A. · Write down the name in A and next to it the fact in B which fits in ·.il.th · lt~ 

A B······ 

1. Louis XVI .:. i. b.;came the French national anthem 

2. General Lafayette ii. was the new . government which was formed . after the 'tennis~ 
court oath' . . , ','. I ,.' 

3. Uecker iii. was ·the state prison where political prisoners were kept 

4. Mirabeau 'iv is the French .national holiday 

5. Tbe Marseillaise v. was a noblem~n who' supported the Third Estate 

". Pichegru 

7. Th~ National 

8. The Bastille 

vi. 

Assembly vii. 

viii. 

was king of· Fr'ance at the time of the French Revolution 

was co~nander-in-chief of the British fleet in 1805 

invaded The Netherlands in 1794 

·9. 14 July Ix. was The Minister 01 Finances in France in 1789 

10. Nelson x. was commander-in-chi ef of ·the French. troops in America 
at the t ime of the American Revolution. (20) 

B. Write short notes on 5 01 the 101lowing: 

1. The Treaty of Ca~po Formio, 1797. 
2. The Battle 01 the Nile, 1798. 
3. The Coup' d e.tat -of"'13rumaire, 1799. 
-1. The Logic·n of Honour. 
5. The Peace of Tilsit, 1807 
6. The .Old Holy Roman Empire. 800 A. D'. 
7. Waterloo 
8. The First Decree of Berlin, 1806. 

C. Answer the foll owing: 

.. .. 

.... 
'. '. 

.... Who wrote: 1114an is born free, but is everywhere in chains"? 

. " 

2. Who dissolVEd the States Gen~ral in 1614? (Louis XVI/Charles X/Marie de Medici/ 
Metternich)? 

3. Name the wife of the French King who dics under the guillotine. 
4. Name Napoleon's first military campai gn. in 1796 - 1797. 
5 . By what action did Napoleon become the absolute ruler 01 France? 

ANSWER TWO OF THE FOLLOWING: 

qUESTIml 2. 
"When l'13poleon crunc into control in France, he introduced many reforms" 

In the light of this statement, explain what Napoleon did lor France. 

QUESTION 3. 

(10) 

(10) /40, 

(40) 

Th" philosophers contrihuted in a large measure towards the outGrcak 01 the revolution. 
Explain the par.t plowed by Rousseau, Voltaire and Montesquieu in awakening the people to 
the poor conditions in which they had to exist. . .... (40) 

QU;;:STIotl 4.. 
Napoleun '"ppeClred like a shooting 
lull, and why it happened. 

... 
star, but disappeared as quickly. Describe Napoleon's 

(40) 
(40 + 80 = 120) 

2/ ...... (1 •••••••••• • 
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SECTION 8 SOUTH , AFIlICAN HISTORY 

QUESTION 1 COM?ULSORY QUESTION 
"."" 

A. Answer the fcllowing: 

1. 
2. 
3. 
4. 

The Peace of Amiens was signed in ~~ __ ~ ____ ~ __ ~ 
Who was the gcvernor of the Cape'during the rule of the Batavian Republic? 
Name the ,first newspaper established by the 1820 settlers. 
Who ·"as 'the -acting-Llovernc'r at the Cape who supervised the arrival of the 1820 setilir 

. 5. Ordinance SO was passed in (i) " ' , and referred to the (ii) 
(Ban1;u/Griquas/llotteritots) • 

B. Write short notes on 5 of the following: 

1. 
2. 
3. 

The First Occupation of the Cape, 1795. 
Benjamin Moodie 
Thomas Pringle 

(10) 

. 4. , . 

5. 
6. 
.7. 

The Black Circuit Court 
Genadendaal 
Bethelsrlorp 
"Researches in 'South Africa" 
Ordinance SO, 1828. '~.' 6. (10) 

" 

c. Fill , in the missing word (or words): 

The name (1) is also, a collective name for many Bantu tribes. 

The Bantu divided up into ' various tribal groups The (2) ' in Swaziland, Yhe 
(3) in Northern Natal and th" (4) _' _____ ----- in the Transkei. 

One of Chaka' s mc.st capable leaders, (5) fled wi th 
his command. His tribe became known a~ the (6) 
Transvaal. They were chased out of this area by the (7 
the (8) river. 

a section ' of Zulus under 
ThEY settled in the Western 

and settled north of 

Dr J. Philip was head of the (9) ____________ missionary society. 

Britain occupied the Cape for the first time in (10) 

ANS~~R TWO OF THE FOLLOWING: 

QUESTION 2. 

(20) ~ 

'Discuss the slaves in the Cape under the following aspects: their origin, work, the la~: 
passed in r ega rd to the slaves, their emancipation and the r esults of their emancipatio~, 

(40~ 

QUESTION 3. 

Describe the faults of the schqmes to bring the Settlers to the Cape ' and grieVances of ~~ 
1820 Settlers. (40) 

QUESTION 4. 

Discuss the work of the missionaries amongst the various tribes with 
' the Xhosa and the Zulus . 

special emphasis ' on 
(40) 

'(40 + 80 = 120) 
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A'ttollll'lI 'l'ttIUi:m quO,ttOIl •• Jlumbol'" ),OUI' qu. •• Uon. oon.o'~. MU!'.1ti vill bo 
deduotod ~or sloVonly 1aneuaa8 and present.tion. Answer the queatloD e.t 
and refer dirootly to the diagrama when in.traot.d to 40 .0. Allocate 
about 40 minutea to oach question • 

SUoeUon 1 • .. 
This contemporary cartoon depict. the 
condition of the Fr~nch Third Eatlte 
in 1789. :". 

Explain the significance of the 
cartoon by .t8ting: 

riJrS' hktL 

(a) loI1Io the thret! e.tetel (') represent. 

(b) flow tbe cartoon!.t eees the 
condition ot the Third 

(t;) Estate. 

(c) What conditions in France 
led the cartoonist to 
represent the Third Eltate 
in this way. (2~ 

(d) Hov the •• condition. eontri-

: .. 

buted to the outbreak of the 11' 
'rench Revolution. (~ (.W) 

Saeoticn 2. 

Road the . followlns extract carefully and then aoever the que.tioD which follov~, 

"St . Helena. Hay 1816J They may change and chop and auppress, but after 
all they will find it pretty diffieult to make me di.appear altogether. 
A French historian cannot very ea.Lly avoid dealing with the E~pir •• and 
••• h_ vill hovo to give mo bACk aomething ot my ovn. 1 .ealed t~e gulf 
of anarchy ana 1 unravelled chaos. 1 purified the revolution. rai.ed the 
people, and et~engthened the ~onmrehy. I stimulated every ambition lad 
rewarded every merit for my moxim va. the career open to talent without 
diatinction of birth or fortune ••• I have framed .nd carried into «!f.ct 
• code of le~5 that viii boar MY nama to the moat dilt!nt po.terity. J 
hdva fought fIrty pItched battle. aod pushed back the bouod. of ,1of7! 
All thAt ,..mount, to cOll'loth1.ng!" , -

H01l accurate and reliable is Napo"leon'. a .. e.Q8ot of bh ova ac;bhvelDeotd 
eivG r e3S0nc fo~ your an.var. 

[SO] 

, , ", .. 

~ 

• 

, 
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Section A consists of General History. Answer Question 1 and, 
two of the four essays in this section. 

. Section B consists of ,South African History. Answer Question 6 
and two of the four essays in this section. 

Question 1 SECTION A - GENERAL HISTORY 

a) Explain the meaning of 3 of the following terms 

b) 

i llettre de cachet 
ii lit de justice . . . , 

~~~ corvee 
iv gabe lle ' (6) 
Study the f ollowing list which shows how some revolutionaries voted 
on the question of Louis XVI's punishment in January 1793 and then 
answer the questions below: 

Robespierre M Death 
'. "'''''< Danton Death , 

Marat Death within 24 hours 
Desmoulins Death 
David Death 
,Carnot Death 
Paine Banishment 

i) Name the "parliament" which voted on this question. 
ii) To which political party did most of these voters belong? 

iii) What does Marat's decision tell us about him? 
i v) How was David employed during Napoleon's reign? 
v) "lrite a sentence describing the rene of 5 of the voters 

during the revolution. -

Read the document and then answer the following questions: 

NAPOLEON'S PROCLA~ATION TO THE SPANISH 1808 

"Spaniards, you have been misled by traitors. I have abolished 
everything that was opposed to your prosperity and grandeur. A liberal 
50nstitution offers you a moderate constitutional monarchy in place of 
absolutism. If all my endeavors are in vain , : if you do not respond to 
my confidence, I shall have no alternative but to treat you as 
conquered provinces. In that case I shall set the crown of Spain on my 
head and I shall knqw ,how to make evildoers respect it." 

d) 

. . i) Who are the traitors referred to by Napoleon. 
ii) What does Napoleon mean by: "I have abolished everything 

was opposed to your prosperity and grandeur"? 

(2) 
that ' 

g~ i~i) Define the term "a constitutional monarchy" 
~v) Is it true that the new constitution introduced 

constitutional monarchy in place of absolutism. 
your answer. 

a moderate 
Explain 

( 2) 
v) Was Napoleon able to persuade the Spaniards to respect 

rule? 
French 

(2) 
/11/ 

State the four basic principles agreed on by the representatives 
a t the Congres s of Vienna. _ ' . (4) 



--- ----_____ . _ ___ ._1 _ 

.- .: .. - 2 -
- - . 

Which of the following items does not fit in with heading. Write 
down the number and the relevant letter only. 

, .. i) Congress of Aix la Chapelle 
, -

A. The army of occupation was withdrawn from France 
B. Britain suggested that she should be given the right to 

search suspected slave ships 
. _. -;. ~ ., .C. Russia suggested that an ·international fleet should be 

stationed 

-. , 
", ," . 

D. Austria was given permission to intervene in the Italian 
revolts. 

ii) Members of the Holy Alliance 

A. Britain 
, B. Russia 

C. Aus:tria 
D. Prussia 

'-.• -iii) Delegates at the Congress of Vienna 
. • :0. - ; .: ·A. Alexander I 

-B. Louis XVIII 
C. Cas tlereagh 
D. Metternich 

iv) The Frankfurt Parliament 1848 

.' , , -

A. The majori t y of delegates c~e Erom Al~tria 
B. The delegates decided on a nationa l flag 

, 

C. Universal male suffrage would be adopted 
D. The crown was offered to Frederick William IV (4) 

f) Study the cartoon labelled Figure 1 which is attached to the .back 
of the paper 

Who is using the hat as a boat? 
Whose hat is it? 

(1) 
(1 ) 

\ . 
Expl ain the symbolism of the hat and the eagle in the 
cartoon. 

• • • :' .I... • l~} 
/40/ 

Question 2 
.. -. --_. -.-._ - . 

Describe the provisions of the constitution drafted by the National 
Assembly whi ch came into operation i n 1791 and the l aws passed with 
regard to the Church and show to what extent they satisfied the 
princip les laid down in the Declaration of the Rights of Hail . 

Question 3 
"Although Napoleon 's campaigns between 1805 and 1807 resulted in some 
of his greatest vic t ories the peace settlements contained the seeds of 
his destruction." 

- ) 
/60/ 

Give an account of the campai gns against Austria , Prussia and Russia 
and the terms of the treaties (1 805 - 1 807) and evaluate the accuracy 
of the statement. '/60/ 

Question 4 

Give an account of the liberal 'and national revolts which t ook pl ace in 
Europe between 1815 and 1829 and describe the steps taken by the 
governments to suppress these revolt s and explain why they failed in 
most European countries but succeeded in Greece. /60/ 
Question 5 

Describe the Bourbon regime in France 1815 - 1830 and explain why their 
rule ended i n 1830 . /60/ 
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SECTION B SOUTH AFRICAN HISTORY 

Question 6, 

, ,3.) The following questions must be answered on the map. Remember 
to pin the map to your answer pages. 

b) 
' " . 

' - ' ~ " 

c) 

iii) 

Label the rivers 1, 2, 3 
Annotate the map to clearly describe Somerset's frontier 
policy 
Label the Province of Queen Adelaide 

Wri te 'a paragra:ph 'on ~ of the fOllowing: 

i) Describe the terms of Somerset's Slave Proclamation of 1823. , 
,ii) Describe the Bantu policy introduced by the trekkers in 

Natal in 1840. (8) 

i) 
ii) 

iii) 

iv) 

Define the term "the Mfecane" 
What effect did Shaka's campaigns have on the 
Name three Nguni tribes which caused chaos in 
during this period. 
Where did Moshesh establish his headquarters? 

(2) 
Eastern Frontier? (2) 
the interior 

Read the following extracts from a letter written to Dingaan by 
Retief and answer the questions below: 

Port Natal, 18 November 1837 
To Dingaan, King of the Zulus, 

I heartily thank the king for his kind and favourable answer to my request 
and I hope he will remember his word and promise till I ' return. You may 
rest satisfied that I will do the same. 

Moselekatzi, (Mzilikazi ) I have no doubt has fled, for he cannot but think 
and feel that I shall pu."lish his very bad conduct. Already I am much 
grieved that I have been c ompe lled to kill so many of his people who only 
executed his cruel and wicked commands, What has now happened to Moselkatzi 
makes me believe that the Almighty and All-knowing God will not permit 
him much longer to live. 
with regard to the thieves who stole your cattle, what they said viz. that 
they were Boers was a cunning device to make you think tha t I was the 
thief in order that they might themselves escape punishment. Knowing my 
iJmocence, I feel that you have imposed a severe task, which I must 
per f orm i n order to show that I am not guilty. ft. 

i) What request had Retief made to Dingaan and What was the 
"favourable answer"? ( 2) 

( 2) ii) Explain Retief' s reference to Mzilikazi' s "bad conduc t" 
iii) Retief claims that he responsible for killing many of 

Mzilikazi I s people .. Is this an accurate claim? Explain 
your answer. (3) 

iV
v

) Who was the leader of the thieves who stole Dingaan 's c a ttle?(1} 
) Was Retief successful in completing the severe task? (1) 

vi) What would Dingaan have felt on receiving this letter? 
Support yOt~ suggestions with good reasons. 

~uestion 7 

(5 ) 
/14/ 
/40/ 

,xplain how the Batavian rulers at the Cape (1803-1806) introduced Frencn 
<evolut ionary principles . by describing the political, administrative and 
~conomic reforms established by Janssens and De Mist. /60/ 



Question 8 
Give an account of the Hottentot legislation passed by Caledon, 
Cradock, Somerset and Bourke (1809-18 28) and describe and explain 
the colonists' reactions to these laws • . 
Question 9 

-
Describe the economic and POliticai consequences of the 1820 
settlement scheme and Somerset's policy of Anglicization. 
Question 10 

/60/ 

/60/ 

Explain why Britain annexed the Orange River Sovereignty in 1848 and 
describe the events which led to the signing of the Bloemfontein 
Convention and the provisions of the Convention. /60/ 
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· Seotion...!. The Treaty ofVersailles(Cor.mnSORY FOR 130m SE'l"S . 

. Question lea) 

J 

CO 

. THE PRICE OF DEFEAT 
Germany's territorial losses by the 1919Treaty of Versailles 

Ie 

F CD 
II 

'G 

E: CD 

C 

@ 

On, the orif,'inal t.l;::p information WaS provided in the "windows" or "blocks" 
e):plainine: the Verscilles Settlement (1919) in Europe. :Eelo1-1 is SO!:le of the 
;.nfoZ'!:lation. rrhich C?.r.le out of SOl!!O of the "blocks". Indicate, by placine: 
the appropriate letter next to the piece of in:forrnation, Hhicr. piece of 
inforoation c=e cu. t of )lhich block. 11 ote that there are nore blocks than 
thoro are pieces of 'infornation to make guessing !:lore difficult. Pnt the 
letters in. the cclu~ on the right. 

1 
2 
:) 

4 
5 

"Te1'rito:;:-y lost to Frrl!lce 11 

"D(1nzip. (f:-ee city)"-
lI,Dcnili tvizcd zone 'l 

'ilS.=!.a!" Co"lficlds -placed under French 
'~Ger:O(!l\Y 'HaS forbidden to unite '"lith 

• 

rule for f;ve years" 
AustricJ.lI 

Identify the f'olloHing cC'l\r.trics by placb.e- -1:.1;..:; ap:propriate 
J1;ii..t!lb(lr~ next +0 ther.! in' t"o colur.m on the 1'i ~,,-t ~ - " ~ . ,--
a 
b 
o 
c. 
e 

• Pob.TId 

• C 7.6 choslovC'.-<:i:J. 
• He 1 f.1. Ur.1 

• I rufi ,s 1.2. 

• )'iu <. t"'~ " .... - ...... . 

• 

"" -

I 
T 
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Question l(b) corrnJLSORY FOR :BOTH" RETS • 

llOTIf SETS: 

Questic,n. 2 • 
• 

guestion 3. 

·Qnedion 5. 

~estion 6. 

. liha;t was Gort:lany's attitude to the Treav of Versailles, and 
vas it justified? . [4-0J 
St%ucture yeur csca;v- ~.rou.nd the :f'ollowinr; points. 

1. 'l'he attitudes of France r llri tain and Al!lerica tO~Ia.rdS Germany. 
2. German territorial losses in Europe and overseas • 
. 3. Sa:f'ce;uards agaim;t Gercan agr.ression. 
4. Reparations - their purposes etc. 
5. W;:uo guilt. 
6. Nation States and German nationalisla. 
7. bIy .other il:lportant points you. ~:ant to make. 

NOTE TRAT YCUR A1'S~TER 1,:t)'ST BE IN }'ROPER :ESSAY FORH. 

Section :!3~ 

AT'l'l!,"MPJ) .!!!.Q QUESTIONS FRQ1.! TEIS SECTION. 

. .. 

Explain hou Hi tIer regained the Sa?rland, the Rhineland, Austria and 
tho Sudetonland for GerClallJ' , showing· how he used different methods in 
oach caoe to do so. ~C)J 

Describe the ~ost ioportant factors leading to the failure of the 
Weimar Repu.blic in 1933, shoHine; clearly 'I1ll:T you. think they are 
important. ~C)J 

Describe the League of Nation's attempts to enforce Collective 
Securi ty f:-oJ:l 1920 to 1936 alld explain llby it failed • 

.Q!! 
Doscribe the structure ~,d organs of the Leaeu~ of Nations, bringing 
out clearly the Organization's strengths and weaknesses. 

Explain .uhy Germany signed the Artlistice in 1918, 
. and shml 1-Ihy she felt that she had been fooled into oif,ninG it. 
Coo/Jent on -,:hether or not the Germans were justified in thinkine; rs 0.1 
thi s uay. . I::: ..1 
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INSTRUCTIONS FOR CANDIDATE:S: 

1. Section . A deals with European History. 
Section B deals with South African History • 
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Time: 3 hours 

Marks · 200 
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. 2; Questions 1 and 6 are non-essay-type questions and are compulsory 
(20 marks each) • . 

3. Questions 2 to 5 and 7 to 10 are essay questions worth 40 marks each. You 
~ust answer 2 essays from each section (i.e. 2 from Section A and 2 from 
Section B). A total of 4 essays must be answered. 

4. The length of your essays should be approximately 2 pages-each (spend about 
35 minutes on each essay). 

r~ Number your answers clearly and accurately. 
\.j 

6. Marks may be deducted for slovenly and untidy work. 

SEcnON A EUROPEAN HISTORY 

(Question 1 : Compulsory - Answer all questions) 

QUESTION 1 

(Choose the correct alternative in each of the following ,<uestionr-; or statements). 

1. 

2. 

Who wrote "The Spirit of the Laws "? 

(a) Montesquieu 
(b) Rousseau 
(c) Diderot 
(d) Wilbur Smith 
(e) . Voltaire 

Which of the following was the siUt tax paid by the peasants? 

(a) ' corvee 
(b) taille 
(c) gUillotine 
(d) lettre de cachet 
(e) gabelle 

11ho was the "Sun King"? 

(a) Louis Napoleon 
(b) Lou.i s 14 
(c) Louis Philippe 
(d) Louis Hi '5 
(e) Louis 16 

' . ". : 

; " . .... 

2./ 

(1) 

(1) 

(1) 
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On what date did the Paris mob storm the Bastille? 
' " •... 

(a) 25 December 1791 
(b) 14 July 1789 ' 

.. (c: J. l~. ~"nua..r.L,:t7.6.9 . . . 
. (d) 4 July 1820 
. (e) 4 June 1781 

'. - .. ..,;. . -' 

.... 

~~ich of the following colours ~ a part ,of the new flag (Tricolour) 
introduced during the French Revolution? 

(a) Brown 
(b) Purple 
(c) Red 
(d) Black 

. (e) Green ' , 

What important event occurred on 21 January 1793? 

(a) Outbreak of the French Revolution 
' (b) Storming of the Bastille 
(c) Drawing up of a new Republican Constitution 
(d) Executi on of I'lari e Antoinette 
(e) Execution of Louis 16 

. " . . 

(a) United Party 
(b) Jacobins 
(c) Feuillants 
(d) Nationalists 
(e) Socialists 

" 
. ' .. 

: .. 

The Austrian Campaign ended successfully, for Napoleon, in 1797 with 

• . . 

(1) 

' .. \ . 

'., 

( 1.) 

.. " .' '. ~ " 

- ~- .. ' -.. ' 

: ' • • I 

; : ..... . . 

the' 
signing of the ................ . 

. " i 

(a) Peace of Vel'sailles 
(b) Peace of Amiens 
(c) Non-alliance Pact 
(d) Treaty of Campo Formio 
(e) Treaty of Pressburg 

~Ihat happened at Baylen? 

(a) French army of 20 000 was f orced to surrender 
(b) "Spani s h Ulcer' " took place 
(c) Wellington defeated Villeneuve 
(d) France sunk 10 British ships 
(e) , Nelson tactically defeated Villeneuve 

When did the Buttle of Waterloo take plac~? 

(a) 18 October 1313 
(b) 31 March 1814 
(c) 4 July 1820 
(d) 18 June 18 15 
(e) 7 play 1813 

. , 

' .. 

(1) 

(1) 

" 

3 . / •••••.• 

! 
I 
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~ 
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the Congress of Vienna gave Prussia the important seaport of ••••••• 

(a) London 
(b) Antwerp 
(c) Berlin 
(d) Danzig 
(e) Rotterdam 

Which of the following took place in November 1815? 

(a) Holy Alliance 
(b) Congress of Aix la- Chapelle 
(c) Quadruple Alliance 
(d) Battle of Waterloo 
(e) Congress of Laibach. 

. . 

13. The concept whereby people became aware of the bonds of language, custom and 

(1) 

(1) 

tradition is known as ..... (1) 

14. 

1f;. 

16. 

(a) Comr:tunism 
(b) Marxism 
(c) Liberalism 
(d) Nationalism 
(e) Socialism 

When the Duke of Artois ascended the French throne h~ was known as 

(a) The · "Sun King" 
(b) Charles X 
(c) Louis !iapoleon 
(d) Louis 18 
(e) King George V 

(a) 
(b) 
(c) 
(d) 
(e) 

What is Karl lliarx' s most renowned and important work? 

The Social Contract 
Encyclopaedia 
Das Kapital 
The Communi:;t r~anifesto 
1;,'orkers uni te 

Who established the National Workshops in Paris? 

(a) Louis Blanc 
(b) Friedrich Engels 

,(c) Louis Napoleon 
(d) Karl r'iarx 
(e) Louis 16 

, . . 

... 

17. On 1 December 1851 Louis Napoleon ·took over · the government of France by 
a •• ..• .• 

(a) freely contested campaign 
(b) well planned coup d'etat 
(c) fair election 
(d) dClnocratic constitution 
(e) instantaneous dictatorship.' 

4./ ..... 

( J' 

0; 

(1) 

, 
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18. Which of the following characters does ROT· have anything in common with the 

·others? 

(a) Louis 14 
(b) Mazzini 
(c) Metternich 
(d) Napoleon 
(el Monroe 

19. Which of the ·following was NO·r present at the Congress of Vienna? 

(a) Talleyrand 
(b) /.letternich 
(c) Tzar Alexander 
(d). Castlereagh 

· (e) William Pitt 

20. 'rzar Alexander 1 concluded the Treaty of Tilsi t, with Napoleon; after 
his defeat at Friedland in ••••• 

· (a) 1789 
(b) 1820 

· (c) 1807 
(d) 1802 
(e) 1791 

ANSWER 2 OF THE FOLLOWWG ESSAYS. 

TOTAL 20 

QUESTION 2 

(1) 

(1) 

(1) 

Explain why a revolt broke out in France in February 1848 and how the "Second French 
Qppublic" was formed. (40) 

QUESTION 3 

Account for the fall of Napoleon from power, pointing out the most important reasons 
for thi s downfall. . (40) 

QUESTION 4 

What "ere the aims of the 1814 - 1815 Congress of Vienna; what territorial · 
adjus tments were made; and what w!ere the major errors made by the people at the· 
Congress? 

QUjlSTION 5 

Discuss the ma jor oauses of the French Revolution. 

2 .X 40 

TOTAL: 80 

EUROPEAN ·flISTORY : 100 

5. / ... 

(40) 

. . 



SEcrrON B SOUTH AFnICAN HISrORY 

(Question 6 : Compulsory - answer all questions} 

QUESTION 6.1 

To ans~er . the f ollowing ques tions refer to the Map of Southern Africa.· 

1. Name t he mission station founded by t he Moravian miss ionaries i n 1792. 

2.· Name the area where the Griqriquas established themselves under Adam Kok. 

3. Name the ri';~r wh~re the contact between the frontie r smen and Xhosa 
tribesmen caused serious problems. 

4. On what d'ate did the Chapman arrive in the bay mar ked 4. 

5. 
. . 

To commemorate their victory against the . r·latabele at Mosega the Tr ekker s 
iounded ••• • ~ ••. ~ ,~ •• bet\,ee!, the Ve.t ';:,nd ' Vaal Rivers. 

6. Name the town from which Andr ies Pretorius started his trek. 

.: ., 

7. Name the port where the American ship, Levant, arrived in August 1841 to (J ( ; .. trade·. with th~c :l;'rekkers •. . . ' 
. ; ; . 

8 . Trace on t he map the migratory paths 

(i) !·Iatabele 
(li) Herero 

. (Label each one very carefully) 

of the following tribes: 

1.: 
' " 

. 9. Indicate , on the map, the route taken by Retief's Trekker group. 

. -. ', -. 
QUESTION 6.2 

; 
Match tip the following dates' with the events listed in the right-hand colu;nn. 

(i) 14ay 1842 (a) Defeat of lolatabele at Mosega 

..•. \ (ii ) 9 December 1838 (b) Trigardt reaches Lourenco Marques 

; . . 

(1) 

(1 ) 

(1) 

(1) 

(1) -.. 

(1 ) 

(1) 

'( 2) 

(1) 

(10) 

•. ' (iii) 6 February 1838 (c) Smith arrived in Port Natal with his trooDs 
from Pondo1and 

(iv) January 1837 
(v) April 1838 

Complete the following sentences: 

1. The Bantu peoples belong to the 

{ 

(d) Oath of the Covenant 
(e ) Death of Retief 

QUESTION 6.3 

race. 

2. 'The Bantu, being primarily a •.•••••••• people, Were forced to migrate 
southwards . in search of new grazing. 

3. The Tonga and S\-Jazi tribes are part of the ••••••••• group of people. 

4. Chal<a's mother's name was 

(5) 

(1) 

(1) 

(1) 

(1 ) 

5. Chaka learnt Dingiswayo' s disc.iplined fighting methods while living >Ii th the 
.............. tribe. (1) 

rOTAL: 

6./ 

20 

.... 

(5) 
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ANSWER 2 OF THE FOLLOWWG ESSAYS 

QUESTION 7 

::he 1820 Settlers : DJ,!5cUSS the reasons for their coming. the Organization of 
the Scheme and hOlll the immigrants were Selected. . (40) 

QUESTION 8 

D;scuss the influence that the various population groups at the Cupe in 1806 
exerted on each other (i.e. Whites •. Hottentots. Slaves. Bantu and Griquas) (40) 

QUESTIO;, 9 
-, .-

What was the Mfec~~e and hOlll did it affect the tribal situation .in so~th Africa? 

QUESTI ON 10 

tiscuss the mujor causes of the Great Trek. 

2 X 40 

TOTAL : 80 

SOUTH AFRICAN HISTORY 100 

o 

, . 
I. 
I" 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Stancard VIII H!STORY November 1978 

~~arks: 270 Highe::' G"!:'ade Time 2% hours 

SECTI'.)N A: EUROPEAN HISTORY 

Answer ALL the aues~ions 

QUESTION I 

Answer the follct·ling questions in one word: 

Who was the· aut!J.or of The Sni::-i t of the Laws? 

Who was the author of The Social Contract? 

Na.J:e the body that was set up to govern F"!:'ance in 1795. 

What was the nane of 'Napoleon's agreement with the Pope? 

\;'here was t"fte Battle of ·the Nations fought in 1813? 

What power ruled Poland in terms of the Treaty of Vienna? 

What European power governed the greater part of South .AJiJerica 
in the early nineteenth century? 

Who .:as elected Pope in the year 1846? 

\·/ho was elected President of the French Republic in 1848? 

Who was the dau?hin? 

Choose tt,e :cost acc:.lrate anS~ler to complete the following, 
TWri Le dC',Il: . only nu.";lcer and letter. ) 

/10/ 

11. In France .the States-Ge~eral was: 

(a) the provincial adrr~nistration system. 
(b) a body representing the privileged classes. 
(e) the parlia~ent. . 
(d) the head of the army. 

12. The ' Sun-King' Has: .. 

(a) Lcuis XIV. 
(b) Henry VIn. 
(c) Lcuis XV. 
(d) Lou::'s Philippe. 

13. The Paris r,ob r"arched to Versailles because: 

( a) they wanted to pay homa ge to the .royal family. 
(b) tr,ey \·: e.nted t o rer..ove the royal family to Paris. 
(c) t:-.e :' ~.ad ":-een su:nr..or.ed by the king, 
(d) they H.:lnted to hand over a list of grievances. 

/14. In 1792 ..... 

. ' 
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1~. I'n 1792 the new French Republic was governed by: 

(a) the National Guard. . , 

(b) the :nonarchy. . ... - ... " - " 
. - . 

(c) the Directory. .. : 
(d) the National Convention. .. -

15. In 1802 Napoleon wanted peace with Britain because: 

(a) he wanted to rebuild his navy. 
(b) he wanted to concentrate on defeating Austria. 
(e) he had given up all hope of defeating Britain. 
·(d) he wanted to reorganise F:ranee . 

16." A coup d'etat means: , .;.. 

17. 

1 q. 

(a) .overth.:'oHing the government by force. 
(b) ·,being ilrrested without a warrant. 
(c) compiling a list of g~~evances. 
(d) a nevI system of ";":)ting. 

l-;apoleon; s 1st Italian Campaign ended with 

. (a) the 7reaty of Tilsit. 
(b) th3 Treaty of Luneville. 
(c) the 'Ir ea'i:y of Ca,71po Formio. 
(d) the Treaty of Pressburg. 

Nationalism 
, 

T:leanS: 

the signing 

(a) a mOV2ment towards a unity of language, custom and 
t:eadi -tion. 

(b) a gal:h-:;.:'ing o:!: differer': nations. 
(c) a mOVC2ent to~ards gaining freedom. 

of: 

(d) a 3ys~em of conquering nations to become more powerful. 

:lq. Metternich He.S unpopular in the German States beoause he: 

;:0. 

21. 

?? • 

(a) was not Ger;nan by birth. 
(b) encouY'2.Ged student demons t rations. 
(c) spread anti- government propaganda. 
(d) tried to suppre.sG liberal movements. 

The Second. French Republic was proclaimed 

(a) 1839 
(b) 12l~ 0 
(c) 1351 
(d) 185 2 

in: 

Fl~O;:t IVhc:."C ::!.oc:ument does the following quot ation come? 

"The ai 'll 0::' 2.11 political as s ociation is the preservation 
of the ratural and pre scriptive rights of man. These are 
l iberty, property, security and resistance to oppression." 

Who said the following: 

that other countries should not interfere with 
. ..0...'- __ , ... ... ~-F ~ ~.,.., c:: 

•. 

Q 

, 

/10/ 



23. 
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that the "Spanish Ulcer" led to his downfall. 

that only the noble savage is : virtuous . 

25. Of whom was it said "he is an honest man and wishes really 
to do good, .. but he has neither genius nor education to 
show the way towards that which he desires." /5/ 

26. 

.... 

Referring to the cartoon below deduce five causes of the 
, . French Revolution. 

. . . " . 

QUESTION II '-

Answer ei:ther (a) 

EITHER 

(a) Napoleon was at the height of hjs power in 1807 when 
he made the Treaty of Tilsit. 

Show how Napole on I s -application of the Continental 
System, and the rise of nationalism in the German 
States and Italy contributed to his downfall in 1814_ 

, .': (35 + 10 + 5 = 50) 

-. eR .· -. 

(b) · · l-!etternich was an extreme reactionary. 

Show how the application of his policies at the 
Congress of Vi e nna and subsequent Congresses led 
to the breakdown of Congress Rule in 1829. 

(35 + 10 + 5 = 50) 

/5/ 
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QUESTION III 

Answer either (a) or (b). 

EITHER 

(a) Discuss the reasons for the growth of discontent 
among the French people with Louis Philippe's 
government in the period 1830 - 1,848. 

(35 + 10 + 5 =50) 

6R 

(b) In which Italian 'States did revolts occur in the year 
1848? Explain the causes of revolution in each case 
and also the reasons for the failure of these various 
revolts. 

(35 +10+, 5 =' 50) 

SECTION B: SOUTH AFRICAN HISTORY 

QUESTION IV 

~1ho or what were the fOllowing? 
possible. 

1. Researches ' in South Africa. 

2. Matab,He 

3 •. Mfekane 

~. Neutral Terri torY'c , .. 
, 5. Dingis' layo 

Explain ,as briefly as 
": ." 

~. '" .. 

(2) 

(2) 

(2) 

' .. (2) 

(2) 
/10/ 

o 

Give as briefly as possibl e the main reason for the following, .=> 
t .. - . 

6. ' Th2 mo'!ement of the trekboers into the ' interior In ' the 
18th century. (2) 

7 • 

8. 

9. 

10. 

The comi ng of the 1820 Settlers. 

The change in the langue.ge .lavls . 
. . 

The southward migration of the Bantu ' people, 
, 

The rise of Chaka to supremacy. 

Choose the answer vlhich DOES NOT fit the phrase (write 
down only l'luraber and leU:er) . 

(2) 

( 2 ) 

(2) 

(2) 

11.. The 1st British Occup'ation of the Cape included the followin-g 
years: 

(ct) 1795 
(b) lBOl 
(c) 1794 

.. 

/10/ 

, 
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12. Slaves were imported to the Cape from: ' 

Ca) Mozambique 
(b) Malaya 

,(c) Malta : :-'. . !" •• 

(d) Madagascar " ... ; , ' 

13. Moravian mission stations were established at: 

(a) 
(b) 
(c) 
(d) 

Pacaltsdorp 
Genadendal 
Enon 
Mamre 

... .. " ,- " : .--, .. ':" . 

14. From 1809 - 1819 these governors proclaimed laws regarding 
the Hottentots. 

15. 

16. 

(a) 
Cb) 
(c) 
(d) 

The 

(a) 
(b) 
(c) 
(d) 

Fill 

D'Urabn 
Somerset 
Caledon 
Cradock 

Nguni people 

Pondo 
Tonga 
Svlazi 
Sotho 

include , these 

.... :.' 

in the missing words: 

' tribes: 

' . 

-

"-
" 

"The hinterland of the Colony comprised the vast area between 
'the ...... 16 ... Mountains and the Fish'River, the official 
eastern boundary. This area was divided into, the districts 

/5/ 

of .. 17 .. , ... 18 .. , .... 19 ... and • 20 .... ' . / 5/ 

17. "All Hottentots in the different districts of this colony 
shall have a fixed place of abode .•... and they shall not 

'be allovled to change their place of abode from one district 
to another without a pass from the landdrost of the district. H 

1st November 1809. 

(a) Who issued this law? 

(b) Name three othe~ provisions contained in the same 
law. 

(c) Name the ordinance which changed these porvisions 
in 1828. 

(1) 

(3) 

(1) 
/5/ 

18. "We complain of the unjustifiable odium which has been cast 
upon us by interested and dishonest persons, under the cloak 
of r e li gion, whose t e stimony is be lieved in England to the 
exclusion of all evidence in our favour." 

2nd February 1837. 

(a) From what document is the above extract taken? (1) 
.. -: /(b) Who are .. ... , . 

" 



' - 6 -

(b) Who are the "interested and dishonest 'persons"? 

(e) On whose behalf was the document written? 

(d) Why does the writer feel that they have been 
unjustly treated? 

QUESTION V 

Answer either (a) or (b) 
EITHER 

,,' 

(1) 

(1) 

(2) 
/5/ 

Ca) The 1820 Settlers had considerable difficulty adjusting, 
both socially and economically to their new environment. 
Discuss these problems. 

How far had their grievances been settled by the end 
of Somerset's governorship in 1828? 

(35 + 10 + 5 = 50) 

OR 

(b) Explain the steps (starting in 1807) leading up to 
the emancipation of the slaves in 1834, and the part 
played by philanthropists in their liberation. 

Discuss the effect of emancipation on slave owners. 

(35 + 10 + 5 = 50) 

QUESTION VI 

Answer either (a) or (b) 

EITHER 

4,' •• ' •• 

(a) Explain the frontier policies adopted by the Governors 
Cradock, Somerset and D'Urban, and explain why each 
of them failed. , ': , (35 + 10 + 5 = 50) J 

OR 

(b) Anti-British feeling at the Cape had been increasing 
and resulted l~ the Great Trek in 1837. 

In the light of this statement discuss the causes of 
the Great Trek. (35 + 10 + 5 = 50) ..... 

.' '. 
\ 

, . 
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IW!KB: 240 ' 

HISTORY STAI'lDI\RD GRADE DECEMBER 1981 

TIME : 2)~ OOURS 

SECTION A (SOUTH AFRICAN HISTORY) 

Question 1 (non-essay) is cCtnpulsory. T'J.'O essays must he cmsen frem essay 
questions 2, 3 ar.d 4. 

. .. .- . 

Ca) Fill in the missing words. Vlrite down the number and the missing word(s): 

,In 1802 by the Treaty of -(1)-, the Cape was returned to the Batavian' Republic. 
The ne\~ Ccnm1ss1oner of the Cape was -(2)- , while the Governor wac, -(3)-. In 
Central government legislative and E'xecutj.ve p:)were were held by the goverr.or 
rod ~(4)- offl·cials. In local 'government, ~)e new districts of -(5)- and -(6)­
were fonned.1£ the head of each district was a -(7)- and six -(8)-. A mission 
station was also set up at -(9)- by Dr Van del' Kel1ll and -(10)-. 

(b) 'Write do\'Kl the letter A, B C, D v.i1ich does tor fit in with the heading 
in capital letters: 

) 
" (1) THE 1809 ffiOCI..<l.!'I{,',TION 

A: The tribal S1stem V/3S abolished 
B: The hottentot had to have a pass. 
C: Ahottenrot child held to be apprenticed to the fanner for:"eight 

years. 
D: Introduced by Caledon. 

(il) '!'TiE THEATY S'TATE SYS?EH 
. .. . ~ 

A: The chief muct keep law and order in his own territory. 
B: The Chief will be uncleI' the control of ,the colonial authorities. 
C: ,The chlef \',111 be paid ill reT-urn for hif: duties. 
D: The chief '.~ll receive aIms and a'T111unition. 

(11i) , D'UPBf.N'S FRONTIER POLICY 

'A: Province of ~en Arlelai'd~ W(lS returned to the Dantu 
B: Treaty .,ude ' .. lith lVaterboer. 
C: Area betv.een the Kei. and Keiskamna was <mnexed. 
D: The OOLrrldary was the Keiskarrrna. 

(i,-,) ORDINMt::E 50 
. ' 

A: It incre(lSed the labour shortage 
B: 1828 ' • 
C: 
D: 

Contracts between master and serv:mt were cancelled. 
Tobacco could not b~ used (lS wuges . 

(v) POLICY OF AI-cLICI~TION 

A: Engllsh wns the only mediu-11 of instruction in s tate schocls~ 
B: ' English becare the r;ole official lan[,'Uage 
C: ' Scottish Presbyterian ministers were sent to the Cape 

, . . 

. . 

(10) 

D: English coinage was replaced by Dutch coinage. (5) 

(c) Study the =p attached and answer the questions below: 

(i) Iclenti fy the Trek parties taking the follO'.~ne routes: 

(b) - - ; , (c) ••• (a) xx; 

( ii) , N3IOO the town (10) where' most of the Trekkers met. 

Name the mountain range (5). 

Give the mxnher of the river which forms the northern boundary of 
the Cape. 

(3) 

(1) 

(1) 

, 
I 
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(v) Narre the rivers (2) and. (3). 
(vi) \-hich tri:.>e lived at (8) and l't-o was their leader? 

(~) See oJ1ocheol , 

EITHER: 

(a) v.hy was there UV"eGt alcng the Eastern Frontier? Describe the steps taken 

9B. 
( b) 

by Caledon, C~k and Sanerset to solve the problem. 

,J. i · ' . 

Explain the steps taken by Britain beb.een 1007 and 1831 to improve the 
conditions of the s laves. Also srow how the liberation of the slaves was 
finally accomplished. 

.QJESTION 3 

~scuss the 1820 Settlers with regard -co: 
( i) their reasons for inmigrating and the conditions under which theYarTived 

and settled themsel '.res; 

11) their grievances end clashes with Somerse t. 
II 

Explain carefully v/ny Britain annexed Natal in 1843. 

srerION 13 (il~OPEJ\N HISTORY) 

QJES1'ION 1 

(a) Give one word or phrase for the following: 

(i) 
(11) 

(i11) 

(iv) 
(v) 

the nobles who fled fran France during the Revolution. 
the overthrow of a government by military force 
the French admiral M10 was pursued by Nelson and forced to retire to 
Cadiz :for repairs _ 
the agree~nt made by Napoleon with tte Pope 
the Treaty by v,W.ch the Greeks recei'fed their independence in 1829. 

:b) Write oo'hn the item • .hich will -make the statement true. Write down the 
m.rnber and the answer . 

(1) In the coup d' etat of Brunaire, N9PQleon wa.'l helped by (Lafayette/ 
Abbe Sieyes/Camot) . 

. (ii) Napoleon was defeated at (Baylen/Dresden/LocIi). 
(iii) Mira!:>eau l ed ehe (National .Cudrd/National Asserrhly/NaUonal Conven­

tion ) . 
(iv) The Congress of (.Aix-la Cha;:>elle/Lalbach/Verona ) dealt with the 

question of revolt" in the Spanish colonies . 
(v) The (Holy Alliance/Gmnd AJ 1imce/QuaLlruple Alliance) consisted of 

\ 

\ 

· 2 

(2) 
(2) 

(~O)/401 

i;JQ/ 

1.52/ 

J.jQ/ 

(5) 

Britain, Auctria , ?russ ia nnd nussiR. (5) 

c ) The follo\~ing are events \-mich occurred duril1[: the French Revolution. 
'lace them in the correct cr.ronologicnl order : 

Bread March; Meeting of ~he States Genel-cU.; Stormir18 of the Bastille: 
Reign of Terror; Execution of the Kill.!3. (5) 

d) I . . .. 

, 

\ 
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(.d) Write oo....n only the letter A,B,C;n which does NJl' fil: in with the heading 
in c.,'3pi tal letters: 

-'. 

(1) NAPOLEDN'S EGYPl'IAN CANPAIGN 

A: The French landed at At'0~r B3.~T 
.......... 

'.JI.: The Battle of the ?yrar'llds was. fought · 
C: The Rosetta Stone was mscovE:red 

_ D: The campaign was a suCcess. 

A' -' Waterloo 
B: Leipzig 

.C: J\miens 
. D: wtzen 

(1+1) NAPOLFDN' S Iiffl::RNAL HEFORl-1S 

A: 
B: 
c: 
D: 

A Bank of F'r<IDce was established 
Freedom of the press and speeCh 
The Roman Catmlic Church became the State Church 
Edlcat10n W[JS to be controlled by the State. 

(1v) CDNGRESS AT T?OPPAlJ 

A: Revolts in Spain, Italy md Greece 
B: Protocol of Troppau signed by Austria, Britain, Russia 
C: 1820 
D: Powers declared they had the ri[;ht to suppress revolution. 

" : 

(v) W\POLEDN'S IT,\LL\N CAl,PAIt;H 

A:-- The Cisalpine Republic W'dS formed · 
B: Peace VIas Signed at Campo-Formio 
C: The Republic of Venice received its · indepencp.ncc 
D: The Pope had to give up art treasures 

. '. _ .. 

.. 
(e) Write clown only thE: letter A,B;C etc. of theColufill II next to the 

corresponding nunber 1,2,3, of Colum 1. 

A 

(1) Louis XVIII 
.... (2.) 't.'illiml Pitt 

(3) v.!ellington 
(-4) /<1etternich' 
(5) Robespierre 
(6) Talleyrmd 
(7) Louis Na,-'Oleon 

.. - .. . {.8) . · Danton . 
( 9) Joseph Bcnaparte 

s· 

A: Cor.-rr.a."1der of the Sri tish troops in Spain 
Ii_: ... . The French representative at the Congress of 

Vienna ' " . ... .. . # 

C: Elected President of Frmce in 1848: 
D: King .of Spain in 1808 
E: Responsible 1'01' the formation of the First 

.Coalition 
F.: . ';.'a;3 executed f'or wantine to end the 'ieign 

of Terror . . 
G: The French Y.ing from 1815 - 1824. 

3 

,," 

.- . - . 

(5) 

H: Carried out a policy of ~u.'lpressing liberalism 
and nRtionaJ ism 

1. A leading member of the Jacobin Club. 

(f) ~.'hat is rreant hy FIVE of the following: 

(i) Confederation o f the Rhine (vi) . 
(ii) Monroe Doctrine (vii) 

(iii) Scorched earth policy (viii, 
(iv) Code Nc,poleon 

(v) nat1onalis~ 

di vi.ne riE'..ht of k-Lhgs 
cons titutional monarchy 
lettre de cachet 

' (10) 

. . . :.' 

QUESTION?/ .••• 5 x 2 (10)/ 401 

-_. -.-.-.. _._ . . .. .. - ' - -- .. " . . - - -_. -- . ---_ .. -._ .. 
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~ . ' gJESTION 2 . , 

"ifj..<e that qf other continental countries, French Society was charact~l'ized 
by ri£lid claSs di~,b.lY.:t:ioi1. ,- The people of France ive!'e. ~vided into three 
"est.ates" - the clergy, novles !'Jl1d Third estate". 

~ith1n these groups wC'rc a nunber of people:' wID \;ere ~rivileged. 
grievances of the unprivileged people. 

.:; 

c;m:STION 3 

Discuss the 

write an essa,y on Napoleon's Continental System, s aying ....nen 9nd why it was 
intro<ilced, ha..: it was put into operation, the British reaction to it and .the .. . 

.4 

/#:)/ 

effect it had on Bri ta1n, France and 00 Na,':lOleon in particular. 1"iJ/ 

QJESTION 4 

(a) \.hat '/.ere the aims of the Congress of Vienna? 

-(b) Discuss the principles on \..ru.cl1 the settlement was based. 

(c) . Tbw did the Congress dei!1 \'lith. the probiems presented by France, Germany 
and Italy? 

lOIT.: the above must take the form of an essc\y. 

't.'ri te . an es sa,y showing how increasing dissatis faction with Louis Philippe's 
foreign and doiTestic poliCies led to revolution in france in 1848. 

,-

• 
• -; 

. . 

. . 
.... ; 

. . - : " 
~ . . 

. ' ',. ' 
I : . , 

: ' . -"" ; . 
'-

/40/ 

. . . 

.. : ' 
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<UESTION 1(d) 

Answer tro following direct questions: 

In what year and by what treaty did Britain take control 
or tro Cape for tro last time? 

IIohat event in Ellrope pla,yed a great part in influencing 
refonns Wring the Batavian rule of the Cape? 

In 1795 the British defeated the Putch at two battles. 
Nate then. 

lIh:l was the leading missioriary fran the London Missioriary 
Society? 

\!he ...ere the editors of "the South African Garrnercial 
hivertiser"? 

By \..nat treaty and in what year was the Transvaal's 
independence reco8J'1ised by Bri tain? 

~t town did Potgieter fOl..l'1d near Delagoa Ba,y? 

~ was the chief of the Basuto tribe? 

Who was Oberholster? 

\\hat is the Day of tro Covenant? 

1iho was the governor of the Cape in 1824? 

• 
• 

• 

'. :. 

.. 

.. 

(2) 

(1) 

(2) 

(1) 

(2) 

. (1) 

. ( 1) 

(l) 

(1) 

(1) 
(15) 

• 
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.STANDARD 8 AUGUST 1982 

HISTORY HIGHER GRADE TEST 

1~ 
100 MARKS -

.. - " -'., ... " ,. " 

1H15 15 IT, 
MA~ClE_ 

ITS AN ADVENTURE THAT 
EVERYONE CAN ENJOY", 

A NEW SCHOOL '!EAR, ANI7 WHAT I LIKE 
TO CALL."THE EXCITEMENT OF LEARNING H 

I MEAN, AFTER ALL, ISN'T n1AT 
WHAT LIFE 15 ALL ABOUT ? 

n1AT WASN'T TOO BAD . ."THE EXClTE,I\E~l 
OF LEAR~IN6HLASTED FOURTEEN SECONDS 

INSTRUCTIONS TO CANDIDATES 

1 Answer ONE of the E~say Questions from Section A. 

2 Answer ALL questions from Section 8 (Non~Essay Questions) in the 
order as-8et out in the QUEstion Paper. 

3 

4 

5 

6 

All questions must be answered on your answer sheets and questions 
must be numbered CLEARLY and CORRECTLY. 

DO NOT WRITE IN THE f-1ARGIN. 

TIMmG GUIDE: SECTION A 35 minutes 
SECTION B 25 minutes 

PLEASE FILE THIS QUESTION PAPER FOR LATER REFERENCE. 

, , 
.' , 
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SECTION A 

Answer ONE of the following 60 MARK ESSA Y QUE~TIONS: 

g U EST ION 1: 

.Ordinance 50 was the culmination of a long series of proclama tiiJns,o(ten 
contradictory, regulating the status of free persons of colour. With 
Ordinance 50, Philanthropic influence achi eved its firs t major success." 

Trace the development of legislation affecting 'free persons of colour' 
(Khoikhoi or.LY) from 1C09 to 1828 (inclusive), stlOl~ing clearly the attitudes 
during this ' period of -Governors. ~lissionaries and Colonists. 

(§Q. CONTENT =0 25; INSIGHT =0 35) 

o R -
QUE S TIC N 2: 

(a) Explain what you understand by the term "Mfecane"and discuss the 
contribution made by Oingiswayo and Chaka to this movement. 

CONTENT =0 15; INSI GH T =0 15) 

AND 
, -' 

(b) ftThe annexation of Natal was a humanitarian ~e5ture and a strategic 
move tt • 

In discussing this sta'::ement describe how and l~hy It was that 
Britain came to annex the territory . 

<lQ. CONT [II;T = 15; HJSICHT = 15) 

SOME LIGHT RELIEF: 

On his first trip to London, van der ~ ;erwe could not cope with the mad 
rush of traffi c. Trving to crf'lss Oxford St r ee t, Ile would put au t a foot 
~len another car ~ould come hurtling towards him, forcing him to leap 
back onto the pavement. 

After battling f or about 20 min'Jtes, a "Bobby" walked up to him and 
said: "There's a zebrs crossing half a block away." 

"So what?" asked \}cm. "Tllat zebra has as mu ch ch8nce of getting 
across the road as I hovel!" 

••• 0 • I SECTION 8: 

• 
§ \eMAr )j}('} Cf-r=~ 
l AP.£ t.,£H~!{1N6 TOJA'(? 

I 

" 

I 
I 

I 
I 



SECTIONS: 

Answer ALL Questions in this SECTION: 

qUE S T ION 1: 
llRIEFLY comment on tile following document:::ry extract: that .is, place the 

, extr~ct into its historical setting by providing an explanation of ~Ihat it 
contains. (Dear in mind that such explanation may, at times, r~~uire you 
to comment on the events leading up to those mentioned in the extract and 
to show an understanding of the consequences af such events). 

"februc;:ry 12 ••• It seems that 50 or 60 9utch f<1rmers with Retief had errived 
at tile Hoyal Kraal, and Dingasn received them favournbly. They presented the 
very re=ce offering he had requested, and which Dingaen had said would convince 
him they were /lot his enemies. ~:atters went on favourably. lie gave them, it 
is sRid, a tract of cnuntry t~ dwell in ••• and just as they were going to bid 
him adieu, they were surrnunded, seized and hurried to the place of execution. 
They were killed and the King immediately co]lected his impis and sent them 
upon the others (Trekkers), who were quietly ~~iting the return of Retief ••• " 

(JOURNAL OF TflE REV G CHAPPICN) (10) 

9 U EST ION 2: 

Reed the following extract cilrefullyand answer the questions as set: 

"The Circu:.t Court, freshly created in 1811, 8nnoullced s new era by ",akin," 
itself 2ccessible to the Khoikhoi as loell BS the Eu rop~an populati on. Of 
the C8ses rrom[ltly brouQht aiJainst EuropeaOl mF]sters ma"y "'ere malicious and 
false. Ce rtain missionaries undoubtedly ov err~8ched themselve~ in trying to 
strike 2 blow for their proteges. Out other accus8tions we re rroven. The 
sentences whi ch the Court pronounced ag~inst ~hite masters stlook the Colony. 
It was the achievement 0" )r John Pililip 2nd the p~\)8nthropic movement to 

, carTY it si~nificantly farther. II 

e) ~ho was responsible in England for making Cr~dock introduce the Circuit 
Courts? (1) 

b) ~hD were the judges r esponsi ble for conducting a Ffairs? (2) 
c) Giv e one notahle event which arose as a result of the alack Circuit. (1) 
d) Explain: "philanthropic movement". (2) 

, e) Nar"e a r.-.ission a ry who ftoverr~ached" himself in this m? tter. (1) 
I f) Wlla t important legislation was in troduced before the Circuit Courts 

were introduced and by w;lOm wes it introrluced? (2) 
g) l,lhat dramatic legislation lJBS to follow tile Cl8ck Circlli t some 17 

years l~ter? . (1) (10) 

9 U EST ION 3: 
Muller. in an essay on the Great Trek, has sug~p.sted that, when a Black 
Historian frllm South ... Fric2 CDmes to a.n '3 lyse tllis period, he will no doubt 
offer an 'interpretRtion additio nal to the positions token by Engl i sh 
Historians on the one hand ~nd by Afrikaner Historians on the other. 

In a SHOAT SENTENCE for EACH of the following figures, identify his role 
as it would be'inte r preted by (1) an English liistorian; (il) an IIfrikaans 
His~orian and (iii) a Bl ack tlistorian writing about the period we have 
studi ed. (tlCTE: TII:: 1',E 1',uJT TiIEflCFORC BE 9 SHern :,[f,TENC[S mALL) 

(,';) flETIEF; (8) ~;OSHESH i (C) DHJG:V. ~J. (3 x 3 = 9) 

/ 9 U EST I 0 
, . , . 



QUE 5 T ION 4: 

In 19ZD four young toys 
Wessell Load - ap~lied to 
campaigner, H=p~iness van 
their first battle. 

Dini Diamant, 3eatamix uroad, Load Linder and 
':oin Ch"ka's arm.". !)escribe how their veteran 
der Easthuizen, would have prepared them for 

(5) 

QUE 5 T ION 5: 

In a .short paragraph give the terms of D 'Urb:m' 5 "amended" Frontier Policy. 

(6) 

GRAND TOTAL: jQQ. 

FOR THOSE ~HO FINISH EARLY!! 

BIs that 999?" van der ~lerwe as k ed urgen"!;ly on the telephone. 

--\ · You have the wrDng nu~bero This is 998. II 

-Well, ~ould you go next d08r and tell them to send an 
ambulance? There's been an accident." 

NO,MJi.AM I I MVEr{T READ IT 
I 
! 
I 
I 
I 

I -rnOI,.l6+1T IMYCE 1'0 
WAIT UNTIL IT COiAE5 
OuT IN PAPERBACK 
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SECTIOU A 

. ",' 

. . 
.. s:::urn AF1UCAN IUS'roRY· 

CjUESTI01'f 1 (co.1PL'LS:JRY) 

Cal Write oo.n the ncne t'ran Colum A and rext to it the letter · (e.g. ' a, b) 
. of the correspcnding i tern fran Colum B. . . . . 

A 
Gereral Craig 
CraOOck 

. Van der~ 
J. Ih1ll1p 
Janssens 
Glenelg 
Cole 

~ 
(a) OI'liered the i!!l:llementat:t.an of the ''Treaty State 

S.,IS tern" • 
He ~aigned f'or the rights of the Hottentots . . 
AllC'Ned a P.ottent;ot settlement along the Kat River. 
Stx;cessful at Muizenburg and Wynburg Hill. . 
Int~ the 1812 P,pprentlceship Act for Hot­
tentots. 
SUpervised the missicn station at Bethelsoorj:J. ' . 
His troops S\.ll"rendered to the British by the . 
Treaty of Papenoorp 1806. 

. .' 
(b) Write CI'lfl or ~ explanatory ' sentences on each of too f'ollCMing: 

(e) 

(1) e1rcui t Courts 
(:11) representati'le governnent 

(iii) the ":rule of law" 

'¥rite oo,..n the nurber and next to it tr-.e letter (e.g. a, b) of the item 
tklich does NJl' f'i t in wi th the heading in capital letters: 

(l) 1009 PRCCIPNATION REG:'.!ID~ ~ treTZNrDrS 

(a) Pass lOIS !ntroduced 
(b) kx:.ess to lllW courts guarar,teed 
(e) The nottentots "''ere no lc:n<:;er British subjects 
(d) Intiood.x:ed to end vagror.:;y and to meet the demand for labour. 

(2) REASOtS Fen 1820 SE7l'LEP.S' CLAS'-l "lITH 8JMERSEI' 

(a) NJt allowed to mld pwlic meetings 
(b) Had dif'ficillty in marketir.g their produce becaJ.1)3e 'of the cern­

petit1co of' the governre.r'lt fanns at; Scmerset ""'est •. 
(e) Forbidce!l .to f'ann with stock. 
( d) Their farms were toO snall. 

(3) ro>®>,SET' S roLICY O~ AX"....rCIZ/.TIOll 

Ca) English was the only rrediU'l 9:f instI'\.1Ctioo .!.n state schools. 
(b) . .tnglish became the sole official lan&'UZge. 
(c) Scottish Presbyterian ministers 1oJer"<l sent to the Cape. 
(d) Dlglish C'.oinage \va5 replaced by I)"Itch coinage. 

(4) D'L'RBAN'S FRrNl'IER roUcy .' . ...,: 

(a) 
(b) 
(e) 

(d) 

Sixth Frontier War 
l-bved the colon ial bo\.:ndary to ti>e Keiskarrna. River. 
The Province of' c;ueen Adelaide was be~ the I<eiskarllla River 
51d the Kei River . 
The Xhosa betv.oeen the Ke1sk2mna River and .the J.;e1 River .... 'ere 
to live In reserves. 

(d)! •••• 

' .. 

(7) 

(3)· 
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:d) Answer the following questioos: 

(1.) 'fohat = is given to the land between the Fish River ·and the 
9.rlda:jS River? 

(ll) Give ThO reasons for the 1r.'m1graticn of the 1820 British Settlers. 
(111) \<where was the 1920 Scottish group settled? . 
(iv) rScce TWJ. rren involved in the Btr\We for freed::Jn of the press at 

~C~. . 

:e) Study the attached map and tren answer the questions below: 

(1) IdentifY the trekker parties ta.ld..ng the fol101-ring routes: 

(al xx 
(b) --
(e) ••• 

(10 Nare the tribe and their chief resident at (1) at the time of the 
Great Trek. 

(ill) Give the nuroor of the river which fo:nred the northern \:x>U1da.ry of 
the ~. 

. (iv) Naoo the rivers (2), (3) end (4). 

(v) IOOritify the flJOU'ltaln ranges (5) mel (6). 

(vi) .N<.me the battle fought at (7) in October 1836. 

(vii) 'which tribe lived at (8) and I<h::> was their leader? 

. (viii) Mane the tQI..n (10) where IlOSt of the treY.kers met. 

'. 

(ix) State the U.r.~S of those rivers Ioohich fc:nred the l:x:luxiary of the 
land prcr.l1sed to Retiei' by the chief at (1). 

(x) Identify the bay (11). 

(xi) ihlch battle occurred alcng the river (12)? 

(x11) cament en the siV11ficcn::e of the line (13). 

SL'ESTION 2 

(a) ~ the period of Batav1an Rule (1803 - 18(6) the church as wel1 as 
central and local goverrrrem; were reformed. Describe theS'e refonns 

2 

(, ) 
(2) 
(1) 

(2) 
(6) 

(2) 

(1) 

(3) 

(2) 

(1) 

(2) 

(1) . 

(2) 
'. (1) . 

(1) 

(1) 
(20)/40/ 

showi.'1g row they ... -ere influe nced by Frer.ch revolutionary ideas. (30) 

(b) "By 1836 the Cape governor's legislative and judicial powers had been re­
~ed cor1Siderably." Discuss these constituticnal changes for the period 
1806 - 1836. . (30)/60/ 

.:. ..' 
gJESTION 3 

EITHE:l 

To v.1ut ex':ent .. "as' British !XJlicy at the Cape responsible for the Great T~ 
( I'DTE: Avoid v ague aI'lSWers . Back;.Jp your argunent with facts.) . f§Q/ 

OR . . ......... 
A.ccomt fo~ t:h'l friction betwe€>n t he !;\a!1tu and the farmers on the eastern fron-1 
tier. 'l'I-!E:l descr-i~ and cM tically assess t:h'l a t tcnpts of Cradock, So:rerset ' 
a'ld Bourke to SOlve this problem. . ~~ L60/ 

Q,lESTIOH 4/ .... 
.' " _____ N __ • ___ ___ • _ _ _________ .___ _ • 

" 
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SL'ESl'ION 4 

EITHER 

Explain 'Nt1y Britain anrexed Natal in 1843 and the ~e Ri~r Sovereignty ;J 
·in 1848 <nd yet recognized the independence of the trekkers north of the Vaal 

. ~ . 

QR 
(a) Explain "hy Brlta1n oorexed the Orange River Sovereignty in 1848. 

(b) "Wttf then did she grant this territoIY its 1ndependence six years later? 

SEX::TION B 

FlJROPF.Arl HISTORY .• 
9JESTIm 1 (=u1SOry) 

. . 

(a) Ident1:f'y the follo-oOIing chara::ters: . . 
(1) Leader of the National Assenbly fttr.J 1789 to 1791." 

(ll) A Jacobin leader Mi? was ITI1.ll'OOred in his bath • 
. (i:Li) ft..dvocated the separaticn of the legislative, the executive arxlthe 

(iv) 
(v) 

(vi) 
(vii) 

(viii) 
(ix) 
(x) 

judiciary. . 
F.esp::r'.8ible for the "September Massacres". 
Orgcn1zed a nurber of coalitio."1S a.1r.ied at destroying France. 
'~.aCane J:eficit" 
Leaeer of the Naticnal Guard. 
Threa~d to destroy Paris if the roy<>l fanily were harned. 
His death ended tre Reigl of Terror. 
Bec~ the King of Belg:iun in 1831. 

(b) \'<ho or wtllt .00 you associate with each of the follCM1ng: 

(i) a "loud-sounding nothing" 
(ii) '~wro blcme TOO have never drunk of fort1.ne's intoxicating cup." 

(10) 

(iii) '~la.'1 1.s born free, but 1s everywhere in chains." (3) 

(c) ExplEin the follcMi.rlg tenns: 

(1 ) e:n:!.gre s 
(11.) parlerr.ents 

(111) c>bsolutism 
(iv) libe:-alism 
(v) reactlcnary policy 

: - l 

• 
" 

(d) Write doIo.n the nunber and next to it the letter (e.g. a, b) of the item 
",hlch cbes ~m t'it in with the heading in capital letters: 

(1) calS:'r;:vrIQU OF 1791 

(a) Despotic rule .... 'as replxed by parlianentary rule. 
(b) France was divided into departnents, districts, cantons and 

corrrm.nes':' 
(c) The king could di&.."Ol ve parlicr..ent. 
(d) The king's rninisters bad no say in the making of the laws. 

(li). W.rOC . .ECtJ'S TIITEm·1J\L POLICY 

(a) The Reman Cath::Jl1c Church was the only church. 
(b) There was press censorship. 
(e) The Legicn of Honour was established. 
(d) All citi=-S were tax.e<l. according to their rreans. 

(iii)/ •••• 

(1) 
(2) 
(1) 
(2) 
(1) 
(7) . 

• 
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(Ill) <;UArBJPLE ALLv.r-a 

(a) Britain, Russia, Austria, Pru::!sla. 
(b) The Concert of Eurppe 
(e) 1814 
(d) To I!Eet to deal with threats to the pe~ o£ Europe. 

(iv) CHARLES X 

(a) Adopted a reactionary poUcy. 
(b) Issued the Ordinances of S~ Cloud. 
(e) He appointed an Ultra-Royalist ?r1rre Minister even though the 

liberals had a majority in pariiatent. . . 
(d) He was su::eeeded by Louis XVIII. 

(v) AIX-IA ~.PELLE 

(a) C<rn:ing opposed the policy of interfering in the internal 
af'f'airs of other sJ:ates. . . . 

(b) Britain, Fr-dlCe, ltu,ssia, Prussia and Austria were represented. 
(e) Russia proposed an international fleet be stationed in the 

Med1 terranean. . . 

4 

(d) Britain's proposal to Sl.:ppress slave trade by searching ships 
at sea was rejected. (5) 

(e) WM.te cb.-In the letter and the rnissin{ \<Ord(s): 

(a) ~ Treaty of recogniZed the indeper!l.le=e of Greece in 1829 
and of Bavaria bec<ne the new ruler. 

(b) was kn;)m as the ''O='ganizer of Vic~ory" • 
. (e) }~rs of the pledged to conduct their affairs With one 

an:>ther in a Christian manner. 
(d) The I:eclaration of in 1791 stated that it was the duty of all 

the kings of furope to go to the aid of the French rronaI'Chy. 
(e) rn 1798 the British Ulder destroyed the French fleet anchored 

in in Egypt. 
(f') In 1805 the French fleet \E'.der was destroyed by the British 

at. the Battle of Trafalgar. 

(f') CaTplete the follo..nng paragraph. \'lrite dcJI..n the nur.ber and the missing 
),Ord(s) : 

In 1796 Napolecn entered Italy. He encountered the Austrians at -(1) ­
and tren entered (ii). The Austrians toel< refuge in the fortress of 
-(1ii)-. but finally SUI're."1dered and peace was .made by the Treaty of 
-(iv)-. By this treaty France gained the -(v)- and - (rt)-. The -(vii)- Re-

(8) ..' 

public which included Lcrrbardy, Mroena and part of the Papal States was 
formed in northern Italy. (7)/40/ 

ESSAY: Answer ThO essa;ys. 

gJESTION 2 

Imagine you are an English reporter based in Paris. It is the 15 July 1789 
and the French Revolution has just broken out. Write a report giving a de-
tailed explanation for this violent event in hiStory. tOOl 

QJESTION3 

Denis Richards claiJr.s that. arol1P..st other factors, it was Napoleon I s insatia­
ble resire to conquer Britain ";h1ch brought about his (Napoleon's ) downfall. 

(a)/ •••• 
. 

: 
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:a) Describe the plan int~ed in 1006 \ootlereby Nc.;:lolecn 00gedto bring 
mout the cb'nnfaU of Britain. Give the reascning behind the introc1Jctien 
of su::h a sche!re and say 'Nt\y l:apoleon was in a ~i tiro to errbark en su::h 

5 

a schere. (20) 

:b) 1ItJat justificatioo is there for cla1,'1"..ing that Napoleon's atterrpts to en-
torce triB system led d1rec~ly to his downfall? (~)l!!l/ 

. !,;UESTION 4 

lead the para,graph ar.d then answer the questions ~hlch follCM:-

The furopean Coal 1 tion, having finally disposed of' Napolecn at Waterloo , 
IllS 00'[ free to resure 1 ts ccrlference at Vi 3fT1a. ' The problem which confronted 
he Allies was t'..ol'old: first,}'X)W to rew2I'C! the victors and mnish the 
'll!'lQll1shed wittxlUt setting all at each other's throat:s; end secondly, row to 
II'even~ a recurrence of the great catastrod".e t'1at h.?d ccnvulsed Europe for 
-.rer 20 vears. These weighty tas~, h::>Y,oever, did not prevent: the congress 
'rem beir,g one of the most S?ar'kling social e'.rents in European history, where 
rtll1antly unifomed kings, ~rors aOO. crnbassacbrs gave attention to the 

gtlter pursuits of dartCing, etc. in t.'1e intervals bet-... ee.l'1 the lTore serious 
olSiness ... The bills for h:>spitality were enor.rous and cost the Emperor 
I fortine ••. Fran the political point of view the outstanding personalities 
C the Congress were Merternich, Castlere~ ••• and Talleyrand." 

(Richards: "Early Hodem Europe", page 64) 

a) \tose (perscn) 1dea was the formaticn of coalition against France? . (1) 

b) 't.ren was the battle of Waterloo fought? (1) 

c) \</hich t;"o major ~lers opposed Napoleon at Waterloo? (2) 

d) . 't.ro ccmnanded the two armies rrentioned in fr:ehf!:} (2) 

e) ,~ European Coalition ••. was f'i:)W free to resure 1 ts ccn:ference 
Which event had interrupted this meeting? 

" ... 
r ) Ha", were Russia, Prussia, Austria and Britain re-Na."'ded for their stand 

against Napoleon? 

g) G1'Ie T\IO eXa-:Jples of row Frnnce. as the vanquished power, W?S punished. 
'I) Explain what "great catastrophe" had ccnvulsed Europe for IOOre than 20 

years . 

l ) Which Emperor "'as out of pocket as a result of the lavish EjI"lterta.inment? 
(Nama the co.ntry.) 

1> \oJh1ch cDlntries did the following men represent at the Congress: 

(1) Hettemich 
(ii) Castlereagh 

(11i) Talleyrand 
. 

<> Na:e the FOUR barrier states used to keep France in check. 

l) Explain fully, with £XA.\1PLES, "k\Y many COUNTIUES 'WERE DISSATISFIED with 
the decisions taken by t:r.e Congress of Vienna and say how they TRIED TO 
REVERSE TJ-BSE nEX::rSIONS BE'l'\;'EEN 1815 and 1830. Were their efforts 
sIXCessful ? 

~TIO;, 5 

:count for the fall of the French kini, Louis Phillippe in 1848 and Louis 
lpOleon 's slbsequent rise to the posi tion of lliperor. 

(5) 

(7) 

(2) 

(2) 

(1) 

(3) 

(4) 

f§Q/ 
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November 1980 C 'HISTCRY Marks: 320 

Time I 3 hou.~ 

INSTRUCTIONS: Ar..swer Question 1 in Section A and Question 5 in Section B, i.e. non­
essay questions, ~Q 01~ essay question from the section on which you did an 
assigncent and T~O essay questions from the other section. Adequate and accurate 
factual ~~owledga is essential I equally iEportant is the ability to use relevant 
infoI1!ia.tion in a.~s",ering the questions. Special credit ni.ll be given to pupils who 
show an understanding of the subject. Pay attention to the correct use of language. 
Sub-sections of non-essay questions should be ans7ered in the correct sequence. 
Numb"r questions clearly, do not write in the marginB and rule a line after each 
question. 

SECTIO!'l A : G:SNERAL EISTORY .. 
Question 1: 

(a) Study the ".:l..wakening of the Third Estate", Appendix A, and answer the following 
question:-

I , , 

Explain 7/hy ~e two figures on the left had e ..... erJ reason to fear the awakening of 
the Thiri Estate in 1789. 

OR 
Read the following extract and then anSHer the questions which followl~ • , 
'" It was, on the whole, a reasonable and statesmanlike arrangement, of which the' 

chief defect was that it underesti=ated the dynamism of nationalism. Territories 
such as !;orw/lj', Finland, and Belgium were used as pawns in the calculations of 
the treaty ~er,s, regardless of tte ris.hes of their inhabitants. Considerations 
o~ atrategy, pOner, and dynastic convenience took priority over national or 
economic interests. It ~as , & settleme~t framed by monarchs and aristocratic 
diplomats of the old order, ar;.:i it was infused with the spirit of the eighteenth 
century. As such, it could haye only li::.ited aHlicability, and longevity in the 
f~ter-mc,n~~ world of the rcLnetee~th century. • •• the makers of the settlement, 
••• lI'ere bound not only by 8.o"Teements previously reached among themselves, but 
still core by the need to reac~ soce cocpromise between the conflicting political 
interests of the major partiCipants. ~, 

( D. Thomson, Europe Since 1:3.,,01eon, p. 95.) 
(i) Give the name and date of this settlement. 

(ii) Explain wi:s.t haFpened to J;or1<ay, ?inland and Belgium. 
(iii) Give an example of an arr~~gement made for reasons of: 

l!.., • strategy , and B. 'dynastic convenience'. 
(iv) In what way was the settle.:lent 'inf~sed with the spirit of the 

eightee12tL century' ? 
(v) Name one ~onarch and one aristocratic diplomat responsible for framing 

the sattle::lent. 
~vi):'/by would the settlement have only limited applicability and longevity? 

(vii) Nal!le the 'major particip=-ts'. 

(b} ' Write a paragraph on the Concert of Europe and the Spanish American Colonies. 

Q!t 
Wri te a paragraph on the Holy and Quadruple llliances. 

(0). The following questions refer to the map, Europe 1815-1850. Appendix BI-

(i) Give the n=es of the places with the following numbers, and one fact of 
importance about each. relatill6 to this period: 

, . . 
A.}2 ; B. 3} ; c. 28 ; D. 3. 

. ' . . 

{2:} 
{J} 

(ll 

(l) 

(2) 
(l} 
(Z} 
fl'iI 

1 

CoO 
PTO . 
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(il) 7iho W?3 the king of the territory number 15 in 1848 ? Give the number 
and n=e of a.."lO~iler cOWlt:-y or s-;at'e of cO:lsiderable size, which he 

.' , 
ruled as well.. , " (2) 

(iii) Give Ue n=ber and nace of the last Italian state to surrender after 
~e collapse of ~e 1848 revolts. (1) 

(iv) ~ai."l lI'Ca.t hak'pened in s1;ate number 2l in 1830. (2) 

.Q! 

!he tl:rea "pillars of Austria", Count Jell~ic,Count Radetsky and Frince 
lindis~!tz, as seen by a French satirist. 

Exp1~ why ~d in what circumstances these three men were regarded as the 
"pilla=s of Austria". 1J! 

(d) 1:-i"ve :'0= only the n=ber of the question and the letter, A, B, C or D, of the 
it= cicil does not fit in nth the heading in capital letters. 

"(i) TE, YriYSICCR.~TS 
A. They were concernea with t he ec onomic life of the people in France. 
B. Ttlrgot · .. as a follower of thls group. :) 
C. Their r:otto was "Liberty, 3quali ty, Fraternity". 
D. ~ney advocated t~e idea of free trade in France. 

(ii) AT:'Z:.ns TO ~~T TIE FIN"IICIAL CiUSIS 111 FRANCS BEFOR3l789 
A. Turcot tried to do ,away wi til corruption in the various state departments. 
~. Necker at~e~~ted rigid econocy, even cutting do~ the expenses of the 

Royal hous~~old. 
C. Calo:-.ne proposed calling the Council of lIotablell to raise more money. 
D. Assip13.ts ... are issued with the former Church property as security. 

(Hi ) CC$TRES 'IiliICH EVE:'.'TUA.L.tY H:::LPLD TIlL GREFJ<S GAIN HiDEPENDEllCE 
A. Austria. 
B. France 
C. Russia. 
D. Brit:lin 

, , 
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(iv) rm:;s E180DIED IN SOCIALISM 
a. l better sha=ir~ of the wealth create d in industry. 
B. The encour.;.ge:nent of i:1dividual enterprise. 
C. All industry should be placed un~cr state ownership. 
Do ';;orkers sbould participate in the running a.nd control of the factories. 

(.v) il~A"'ONS FOR 'Y.dE ULTn.:A'E ~AILlBE OF C01C~SSIONAL RULE 
A. J.:e-t;te:-nicb wa..'lted to use Congress to suppress all rsvol ts. 
B. llri tain only wa:lted to maintain the arrangements made a.t the CongrellB of 

Vienna.. 
Co The irreconcilable attitudes of the members of the Congress .. ere borne­

out by the Greek Revolt. 
D. France joined the Congress a.t A.i..x- Ia-Chapelle. 

(v:l) RESuLTS OF THE FALL OF 1!E':'TERNICH 
Ao The Poles rose in rebellion against Russia . 
B. In Vienna a. liberal cor.stitution was drawn up. 
C. Euno-ary practically became an independent state. 
D. The Czechs strove to form a Pan-Sla'" state. 

Total.: 40 marks' 

Question 2: 

or ••• the Revolution developed from a. movement for peaceful 13efo= to an orgy of 
blood-letting •• , 

Trace this development in the. French Re'Tolution and explain why it followed this 
:p a ·tt ern. 

Question 3: 
... ... Xapoleon has left a lasUrig' icprint on history. for both good and evil, and 

ttis will ne'rer wolly be erased by time." 

Discuss, in broad.. o'.ltline, ..ma~ Napoleon did ~ warrant this cOllll!lent. 

9,ue3tion 4: 

Aoccunt for Louis Fnilippe' s ascension to the throne of France in 1830 and his 
Bubsaquent relinquishment thereof in 1848. 

SECTION B' : SOUTH A?RICA . ..'l' HISTORY 

Suesti~n 5: 
(a) Describe the reforms introduced in the e.dD.iniatration of the Cape under 

Batavian rule. 
Q!i 

Describe the re!"orms made in the judiciary of the Cape by the Charter of 
Justice, 1827. 

(b) The following questiona refer to the map, Appendix Cs-

(1) Give 'ilie ntl:lbers a!1d names respectively for three tribes which belong: 'I 

to the Ngtl-; group of the Ba.'1tu. (3) , 
(11) Give 'ilie na.:le and nUJ:lber of one tribe of the North Sotho which 

retained its culture a.lmost intaot. (1) 
(iii) Give the n=ber and name of one tribe of t!le South Sotho which was a. 

l3Ouroe of concern in the early history of the Orange Free state. (I) 
(iv) Give the ~a.:nes of the tribes situated a.t 1 and 4 respectively. (2} 
(v) Give the na.:Je of the tribe settled a.t 19 and a :prominent chief of the 

tribe. (2) 
(vi) Give the name of one of the tribes constituting the '.Vest Sotho. (1) 
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(c) 

The Heeretl?t'acht (Adderley Street}, reproduced from a. rare print by an 
unknown artist. 

Give an approximate date for this print and e~lain 'Nhy you have chosen the 
date. Then describe the 8'cen~ depicted here in accorde..."lce with what you know 

! 

about this p'3ricd. Al.so point out any reCOgnisable landmarks. /1!}/ 

Refer to Appendices D and E. The four sketches relate to ,the coming of the 
British Settlers in 1820 and their difficulties and adventures. study, the 
pictures carefully, then select TWO of them (indicate which) and for each 
one you have chosen 

(1) State briefly what information can be gained FROM THE PICTURE about the 
settlers and their adventures; , 

(ii) then state shortly other facts, which you know about the coming of the 
Settlers which would support or contradict, the information given 
pictorially. 

, 
I 

(d) For E'.ach ite!D. in column I select the correct answer from column II. Write 
dOim only the nUlllher and letter. 

I. (i) JJ Burger 

. , 

(ii) Ali Potgieter 

(iii) A Pretorius 

(tv} WF Joubert 

.' .. 

, . 

0 

' . ": 

II. A. was appointed Commandant-General at' 
,. 

Marico. ' I, 
ll. did not want the TransvaaJ, Church to 

c. 

, D • 

E. 
F. 

'G. 

be joined to the Cape Synod as the 
, latter had not been sympathetic to 
the Trek. 
left the OFS to join the trekkers at 
Andries Ohrigstad. 
WaB opposed to the Sand River Conven­
tion as he feared it might lead to 
British intervention w"ld obligations. 
founded the settlement at Lyda'lbul'g. 
was appointed Commandant-General at 
Lydenbur/S. 
became the first President 

Totals 40 marks 

, I 
of the zAH. 
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question 6: ' .... . 

Discuss 'Britain's policy towards the Slaves and Hottentots at the Cape between 
1606 and 1834, mentioning ,factors influenoing it and explaining why it led. to 
triction with the White inhabitants. 1.80/ 

Question 7: 
DiacUl3s critically , with regard to motivation and effect! veness, the frontier 
policy pursued by the different Bri tiah governors at the Ca.pe during the period , 
1606 to 1836. f§9/ 

Question 8: 

The course of the Great Trek was affected by three main fa.ctors: the qualities 
l ,of the Trek leaders and of the Trekker community; the environment into which 
they migrated. and the reaction of the Britiah Government and its local 
representatives. ' , " 

, DiSCUSS, in broad outline, with reference to the period ·1836 - 1854. ' /80/ 

. . . 

. , 

, . , 

. ' 

" 

, 

..... 



cU­
o 

A 



£ URo p~ I ~ IS' - IS5'O 

• Berf;" 

• 
@-

, 

" , . 
'- " , , 

\ 
\ 

, . .. , 
, 

• . ' .-.. 

-... , !.-, '-- -, 

, . 

, .. 1....,,- .... , . , , 
... j,,,"'_ ....... *') 
. . \ 

... I 

'... " "'---' 

.-

'­, 
• I 
I , ... , 
" \ 

" '\ "'"., \ 

" I \ 
I ....... _-', 

o 



T . ' , - -- ----i ------ - ----- ---
r 
I 
'\ 2A-t< I S 11\ ~~~R.~_ --.. __ ...... '- _ 

CD - '- - -_7 - ",-__ J 

I 
i 
I 
I -"\ 
\ .-' 

I 
I 
I 

'I ' 
I 

• 

SOIiTH y.,1 .. S r 

A."'R. C.A 

.- t '\ 

-
I 

f 
} , 

( 501,::,wfl~ 1'\ 
".. -... , <....:<.) 

" 't::I - ~/ 
, n tL>r'::' - _ l . ,,-

I / / ;-'-- ) 
• I 

" 

, 
" , , 

I 

.. _. - ' .- ~ .. . . -- J 

Iu 
~ 

l 
I , 
I 
I 
I 
I 

I 
I 
I 

i 
I 
I 

! 
j 
i • 
i 
I 
I , 
• , 
\ • 



".' 

! 

i , , 
I. 
I 

I 

f) '- ---I \ <..1 w(t· .,!!.... , 
. , " 



----- -~~-~ 

I , 
! 
1 

°1 

r~\ 

r:j J 
• - , oJ 

) I c.: 
i 



b. 

7. 

ct. 

Std. 8 

'1' 1-.e 2! Heurs 

PHYSICAL SCIENCE 

H.G.& S.G. 

Hicher GrAde and StandRrd Grade Qn~wer All Question •• 

SECTION A 

Sept. 1981 

Marks 275 

Ilri te only the' l et ter(s) which will make each of the following statements ·true, 

1. The 
(a) 
(b) 
(c) 
(d) 
(e) 

image in a plane mirror is 
larger than the object, 
further from the mirror than the object, 
upside d own, 
laterally inverted, 
upright and diminished. 

2 . The follOl.ing diagram is the best representati on of the path of a ray of 
light falling obliquely on a rectangular glass slab: 

Y- \/ . 
, 

. ~ \ 

\ \\ 
(a) (b) (c) (d) (e) (3) 

3. Violet light is more refracted by a prism than red light. This indicates 
that 
(a) white light is a mixture of colours, 
(b) red light has a hi gber frequency tban vi olet . light , 
(c) red light has a lower frequency than violet light, 
(d) red lieht has a shorter wave length than violet light, 
(e) total internal r e flection ocr-urs in the prism. (3) 

4. An object, 20 mm higb, star.ds 40 mm from a convex lens. An image , 30 mm 
bieb is formed . Th e di stance in mm, of the image from the Tens is : 

(a) 20 (b) 2 (c) 70 (d) 60 (e) 26,7 

5. lTotes J and K have the same amplitude but freque ncie s of 500 and 700 Hz 
r p.specti vely . J and Y. are 
(a) equally loud .and of the same pitch, 
(b) pf equal pi tcb but not · equally loud, 
(c) equally l oud but not of the same pitch, 
(d ) of equa 1 pi t ch, 
( e) not equally loud. and not of the same pitch. (3) 

A dog rushes a t a speed of 2 m/s to attack its own reflection in a shop 
window. At what speed do the dog and its image approach each other? 
(a) · 0 m/s (b) 2 m/s (c) 4 m/s (d) 6 m/s . 
(e) none of these because the image is stationary . 

An object, 
a distanc.e 
(a) Hl mm 

18 mm high, stands vertically in front of a vertical mirror at 
of 42 mm from H e mirror. 1'be size of the image is: 

(b)42mm (c)60mm (d) 24mm (e)notdeterminablEo< 

A beam of [reen lirht crosses a beam of red light Hit~out any cb ange . 
This pbenomenon i s allalofous wi tll 
(a the crossinc: of two streams of part icles, 

~
b the crOSSing of two 'later waves , · 
c the particle nature of light, 
d the wave and the particle nature of light, 

(e the chemical reaction during photo13ynti)esie. r 1 " 



<1. AllY imare ill u pin-hole camera is. always: 
(a) inverted (b) upright (c) diminished 
(d) uI,right and diminished (e) lareer than the object (3) 

10. The acoustics of a hall can 
back of the hall because 

be improved by heavy curtains at the front and' 

(a) 
(b) 
(c) 
(d) 
( e ) 

the anGle of reflection = the angle of incidence" 
multiple reflections improve acoustics, 
soft material j,revents most of the sound reflections, 
curtains are conducive to more reflection of sound, 
heavy curtains do not absorb any sound energy. 

n. If A is the mass number of an isotore and Z'is the atomic number, the number 
of rrotons in the mucleus will be: 
(a) A (b) A + Z (c) A - Z (d) Z - A (e) Z 

12. The number of orbitals in the 2p sublevel is: 
(a) I (b)2 (c)3 (d)4 (e)6 

13. The number of valency electrons in an atom of chlorine (atomic number 

(3) 

=17)i(): 
(a) 2 (b) 5 (c) 6 . (d) 7 (e) 3 

14. Covalent bonding between chlorine atoms can only take place when 
(a) two orbitals with different energy values overlap, 
(b) the hlo atoms are of equal size, 
(c) the electrons in the half-filled orbitals have opposite spins, 
(d) the two atoms h"ve each obtained an extra electron, 
(e) the two atoms have no half-filled orbitals. 

l~. Hhen nitrogen atoms bind to form a molecule, the electron pairs are formed 
bet>leen electrons from the followinl" orbitals: 

(3) 

(a) Is (b) 2s (c) 21' (d) 3s (e) 3p (3) 

16. Nilen a chlorine atom forms an ion, the latter will have the same number of 
e lectrollS as: 
(a) AI' (b) 0 2 - (c) S (d) Ca (e) lJa+ 

17. ;Ihich of the following represents a mole? 
(il) 16 g of sulphur, (b) 16 g of oxygen gas, (c) 19 g of potassium, 
(d) 1 g of hydrogen gas , (e) 6,02 X 10c3 sodium atoms. (3) 

Which se~ of coefficients will 
Al + H20 -7 A1203 + H2? 

ba lance the following equation: 

(a) 2 : 1 : 3 : 3 (b) 2 : 3 
(d) 2 ,3 : 3 : 1· (e) 3 : 1 

: 1 : 3 
: 2 : 3 

(c) 3 : 2 

19 . 46 G of sodium reacts with an excess of sulphur. 
sodium sulphide formed is: 
(a) 39 (b) 46 (cU8 (d) 156 (e) 32 

20. 

1 : 3 

The m~ss, in g~ams, of 

0) 

(3 ) 

, (3) 

2..1 : The electron dot structure of the nitro,gen mol~cu" 1e can bn o ~ repre sented by: 
(a) :II: :N: (b) :N:: :N: (c) N: :N (d) :N:N: (e) :N: :N: 

Hhich of the fol101'in& represents a 
(a) 14 g of nitrogen gas (b) 
(c) 20 (!; of sodium (d) 
(e) 6 g of carbon 

mole? 
16 g of oxygen gas 
6,02 x 102j atoms of potassium 

The reaeti vity of metal s decreases from left to right in period 3. 
Hhich onG of the following elements is, ' therefore, the strongest reduci,ng 
agent? 

. (a) eulphur 
(d) phosphorus 

(b) 
(e) 

magnes~um 

aluminium 
(e) sodium 

(3 ) 



Magnesium burns in oxygen ,to form magnesium oxide according to the 
equati on : 
2 Mg + 02 -) 2 MgO. 
What mass of ma gne sium' 
magnesium 
(a) 4,8 

i -, burnt? 
(b) 6,6 

OXide, in grams, will be formed ifi 2,4 g of 

(c) 2,0 (d) 4,0 (e) 6,4 

SECTION B 

Each item in the first column matches an item or description in the second 
column. Write d own the number of the first column and next to it only the 
letter 'of the most suitable mbtching description: 

1-
2. 
3. 
4. 
5· 
6. 
7. 
8. 
9· 

Atomic mass unit 
Salt crystal lattice 
Hydronium ions 
110rmal valency 
Filled s-orbitals 
Avagadro's number 
Mole 

, 8rbital 
Lithium ' 

(a)"potassium chloride 
(b) probable spaces in which electrons 

~~ ~ 
.( e) (n 

(g) 

,may be found 
good oxidising agent 
one twelfth of the mass of an atom 
of C-12 
Alkali earth metals 
number of atoms in 32 g of 02 
unpaired electrons in the highest 
energy level. 

(h) 
(i) 
(j) 
(k) 

responsible for acidic property 
exothermic reaction takes place 
good r educ ing agent 
number of atoms in 12 g of C-12. L~) 

(1 ) 

( 2 ) 

(3) 

(4 ) 

(s) 

(6) 

(7 ) 

SECTION C 

from . ' 
If no light reaches our eyes"an obJ ect, then what colour does the , object 
appear to be? 

A ~irror is rot~tedthrough an angle of 300
; 

the r eflect ed ray be rotated? ' : 
Through "hat angle 'Ii 11 

Why does a black object appear black in all colours of liehtZ 

What colour is obtained when . .t,h" .following colours of light are mixed? 
(i) Red and green 

(ii) Blue and yellow 

Gi ve ' the names of four 'f amous scientists other than those associated 
wi th models of an atom. 

Calcu1D.te the approximate ~ass of an 
proton = 1,6 x 10-27 kg. 

Hhich of·tbeatoms· A " B' "C 
. . .' . , , D"and E, 

data, isotopes' of the ' same element? 

YA 
x 

. Zc ,-, x 
wD x 

0<.. :particle, if the ' mass of a 

are according to the under~Emtioned 

14hy does 

x B 
y 

Helium exist as single rather than a diatonic moleoule? 

1-1hy do most copper solutions have a blue' ' colour? 

Give the name of tHO indicators other than litmus. 

the chemical name for the following ' Give 
(i) 

(ii ) 
(iii) 

lime l. ,ter 
wasbing soda 
bicarb. 

(2) 

(2 ) 

(2) 

(3) 

(3) 

(2) 

(2) 

(2) 

(3) 



(a ) 

(b) 

Explain (i) 

(ii ) 

(iii) 

SECTION D 

Question 1 

Why the moon is visible, even though it does not emit 
light of its own. 
Why the shadow of the moon, caused. by the lieht rays of 
the s~n is not visible in space. 
What happens ,when .this shadow eW, the moon falle on.the 
earth. ilhat is this phenomenon called? 

State the laws of reflection of light. 
Draw. a ray diagram t6 illustrate that the image of an obje'ct appe'ars 
as far behind a mirror as the object is in front of the mirror. 

. (iii) ~Ihat is meant by the statement that the image is virtual? (15 ) 

(c) An object, size 12 mm is examined through a magnifying glass. .The object 
is 15 mm from the lens and f = 20 mm. 
(i) Construct a ray diagram to show how the image is formed. 

(ii) What i 6 the nature of the the image? 
' .{ iii) Determine the ' magnification. 

(d) 

(e) 

(f) 

As water Waves pass into shallow water, the wavelength decreases, 
explain why. . ..... .. ... ' .. 

What is the difference between noise and a . m~sical note? : Sketch wave 
forms ' t6 illustrate youi- answer. . . 

Assume the speed of sound to be 330 m/s. .. Calculate the frsquency of a 
sound, the wavel'ength of which is 1,5 m • . 

.. : . . 

Question 2 

(12 ) 

(5 ) 
/50/ 

(a) Draw diagrams to illustrate how the models of a fluorine atom differ 
according t o (1) The Thompson (ii) . Bohr (iii) Orbital model. (11 ) 

(b) An e l 'ement has an electron distribution le2 , 2152 , 2p6, 3s1 

(i) In which group, and 
(ii) in which period in the periodic table doee it oocur? 

(iii) Is the element likely to be a metal or a non metal? (6 ) 

(c) The .element sulphur can be Hri tten i~s. 

(d) 

(e) 

(i) "hat is the atomic number of this element? 
(ii) How many electrons are i:n one atom of this element? Use the 

the arrolHllock notation, r:fl to represent the e l ect ronic structure 
of an atom. of thi s element. 

(iii) How many valency electrons does this element possess? 
the normal valency of SUlphur? 

What is 

ShOH by means of the arrow-block notation, or otherwise, hov, tHO atoms 
of oxygen 00mbine tD form an O2 molecule. Indicate in your diagram , 
or state clearly, which orbitals are involved in the bonding. 

The pH values of a number of solutions 
indicator paper and are as follows: 

have been determined with 

Solution: ABC D E F G 
pH: 3 4 9 6 8 5 7 
(1 ) 
(2 ) 
(3 ) 
(4 ) 

(5) 
(6 ) 

Which is the strongest alkaline solution? 
Which is the strongest acidic solution? 
Which solution i s approximately neutral? 
tlhat will happen to the pB of solution D when sodium hydrOXide is 
added? 
BOH would you decrease the pH 
Which of these s~lutions wi ll 
ione per cm3? 

of solution C? 
have the highest number of hydronium 

(f) (i) Calculate formula mass for (NH4 )2 S04 

(i i) ,Ihat is thie eubstance oalled? 

(10 ) 

(6 ) 

(1 2) 

(5) 
I ~ · 1"'\ I 



Questhll 3 

(a) Consider these metals: lead, potassium, copper, mercury, sodium. 
(1) Which is tbe most reactive in oxygen? 
(2) , Which of these react with cold water? 
(3) Hhen BgO is he ated, Hg and 02 are formed; when Pb0

2 
is heatad, PbO 

and 02 are formed. Which of Hg and Pb would you say is then the 
mos~ reactive? (6) 

(b) Chlorine >later is added to a solution of potassium bromide. 
happens and why? 

Explain what 

(c) 

(d) 

Describe the met-hod you would use and' substances involved if you wished 
to prepare a dry sample of potassium chloride. 

,lri te balanced chemical equations for the following where reactions 
occur, if no reactions occurs explain .why. . . 
(i) Sodimm is added to water. 

(ii ) Nitrogen and hydrogen are us",d to prepare ammonia. 
(iii) An iron nail is dipped into a solution of silver (I ) nitrate. 
(iV~ Bronine is · added to a solution 'of potassium ohloride.· 

(v B~rochloric acid is ~dded to calcium carbonate. 
(vi SOdi.um hydrOXide is tMrated against dilute sulphuric aoid until 

an end point is reached . (:n) 
(e) Calculate the mass of Hg required to make 20g of magnesium oxide. (4) 

(f) .Write the two half r eactions for the reaction which takes place when a strip 
of magnezi um is >,ut in a. solution of copper SUlphate. }Tame also 
(i) 'l'he ox i d a tion ha lf r e action 

(ii) The better reducing a gent . (8) 

(i) 

(ii ) 
(iid 

(iv) 

Describe what you. would observe if a deflegrating 
sulphur is~)~ut "i';it!~'<a~ gas jar containin~ oxygen. 
Write a balanced equation for the react~on. 
If the ga s jar is then sha ken up with some water, 
equation of what t akes pl a ce. 
Name the substance which is formed. 

spoon containing 

write a balanced 

60 ) 

[6 5 
-rot,,-e [2 7 
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l. Answer Sect ion A in penci 1 cn the ;~u 1 t irle Choice sheet p!"ov'cded. 

<:. Answer Se ctions I3 and C on the ExaIT!inatior. paper' providcd. 

1. Vfhen rays oarallel to the principal ' axis of a lens' a:'e 
refracted oy the lens, the rays pass through: 

(a) 
(b) 
(c) 
(d) 

'th'e 'c 'enti'es of curvature 
tile optical c e ntre 
the focal len,gt h ' 
the princi~al focus 

2. A convex lens can form ': 

( a) 
(b) 
(e) 

only ,en l a rged real images 
only diminished real images 
only virtua l enlarged ima~;es 

" 

(d) all kinds except virtua l, diminished imagcs 

~ . The 

(a) 
(b) 
(c) 
(d) 

image in the eye is: 

real and inverted 
virtual and erect 
real and enlarged 
virtua l and enlarge d 

4. An electr'ic c urrent in a copper wir,c is a flow of: 

(a) negat ive char9,e only 
(b) positive charge only 
(c) both positive and negative cha r fc 
(d) either pos itive o r negat ive chArge 

5. A galvanometer: 

• 

(a) measures c urrent strength 
(b) meaSu r es pot ential diffe r ence 
(c) indicates th a t some currcht is flow i ng 
(d) measures resistance 

6. A volt is a measure of : 

(a,) " 
(b) 
(c) 
(d) 

numb e r of coulomb s pcr second 
number of j aules ' p e r cOl!.lQj~b 
numbe r of cDulom~s per joule 
numbe r of ampe{'es pt.Or s<2.cond 

." .: . 

7. A 30 ohm and 90 ohm re~istor a r e oannected in ser ies to a 
b attery. If the current stren~th in the circuit is , 4A 
the pot ential difference in ,volt s will be: . 

(a) 24V 
(b) 4 80V 
(e) 12V 
(d) 3fiV 

8. / • •••• ·,. 
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SUPPLY THe j,IISSINL; ',lORDS OULY: 

16. The ~ovements of electrons cannot be predicted with certainty 
according to 

17. The wa'J'~-(:1(;del of the ato~ calls :!1e electrcn spaces 
having different shapes known e.s 

18. Pauli allocated a maximulll of and the outer 
electrons in the hi~heEt :nain energy level arc called 

19. Thg fol10win.,; e l er,lent with an ·e l ect~on structure of 1s 2 , 2s2, 
2p ,3s 1.S and occurs in Group 
of the Periodic T8.ble . 

20. The valency electrons of the alkali metals (Group . l) is 
and that of the halogens is 

21. - The second r"ain energy level of · an 'at·om· ·can acco;:,;nodate 

) cle~tron~ with sublevels in 
thi s main erlergy level. 

22. Covalent bonds arc formed when there is a of 
electrons between atoms so that they acq~ire the structure 
6f the in order that thei r half-filled 
orbitals may 

SECTION B. 

1. An object 20 c ;:, hig.h is placed v <.rt ically 45mm :f 0:" a convex 
lens with a focal length cf" 30=. 

(i) 
(ii ) 

(iii) 

Sketch the li.IT,ht rays and show how the Lna.l;e is forrn<' d · 
DcterrJinc the rna~nification 
tlame the ;:lroperties of the i :llag;e f o rr.wd 

2. yo~ have set-up an apparatus to show "how a current may b6 
induce d u sing a changing magne t f l ux. 

) (i) 
(ii ) 

(iii) 

(iv) 

(v) 

Sketch a diagram o f the apparat~s 
Say what happens in each o!' the followin;:< c ases when 
the switch is (I) closed (2) stays clos ~d 

(3) switched off 
Name three ways in which the stren£th of the induce d 
current may be ,·increased. 
If the primary solenoid connected to a 6V.battcry has 
100 turninis and the other secondary solenoid h as 
360 turni ngs , calculate the emf (voltage ) that CRn 
be produced. 
If you were using B .C. current fro~ t h e ma ins in (iv) 
above, what name would you g ive to such an apparatus? 

3. (i) Sk e tch a horse-~hoc e l ectro~agnet wh ich is connec~ed 
to a battery. Shcw the clirc.:;tion( s ) of the electron 
curre nt and the magnetic polarity at the e nds of the 
electrc.!.\agnet. 

(ti)/ •.••.. 

(20) 

(20) 
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(ii) What is meant by a "soft iron" magnetic material? 

(iii) In what kind of application aresoft-m~g ~~ti6 
materials require,,"? ' 

(i v) Calculate the cnerr,y','tracsfe,rred (wof'k done) whe n 
a 6V battery delivers 0,5 runpere current f'or 10 
minut,es. 

(i) State one' 'rea.'son for each of the following : 

(ii ) 

(iii) 

(aa) 
(0'0) 

'why is 
t,'lhy is 
gas? 

tungsten ,"used in filaraer,t lamps and 
the lamp fi'!led with nitrogen "or ,argo!, .. , 

Ca lculate: 

(a,a) 
(bb) 

(cc) , 

(aa) 
(bb) 

Total r ,esis tance Ul.) in circu6..t 
Prove that Ohms L,tw , R = _ applies here 

..I-
Use the readings p:iven ,in the;, cireui t 
diagram to find the heat produced in the 
5 Oh!l: resistor in .. ? .mi.r:iu.tcs · 

;....rhat causes an tfindpceq." current? 
state Lenz'~ Law 

5. (i) Show by means of a simple graph with a suitabl~ curce 

6. 

how th e strength of the induced current in an a.c, 
dyn amo varies over a p eriod (cycl ,e ) oi:' 3'60°. 

(ii) Indicat e th e pos ition of the dynamo coil at 0 0 , 90°, 
180 0 , ' 270 0 and 360°. 

(iii ) (aa ) ""hat rule raay be appl ied here? 

(bb) State this rule. 

(iv) Use one sentence to describe what is unders tood by the 
,concept ,"orbi t",l". 

(v) How many s-orbi tals arc there in any main eher:; y l ov e l? 

(a) 

(b) 

State the Principle of ( i ) :-!ei s 'enbcrg 

YOll a re 

( i ) 

( il) 

(iii) 

(ii ) Pauli 

given the sY;:lbo l ' 
27 

A8. U1Q 13 
Write down the name of this element 

27 
Give the atomic number 01"13 AC 

By Usi :lg the arrow-in-&-'cirole (aufbau) notat ion 
draw, a diagl-am to show the s;rouping of the e lcctl'ons 
in. an ato", of this elerr,ent. 

(GO) 

. ; . 

(20) 

(20) 

(iv)/ •••. ' .•• 
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(iv) !low many valency electrons are there? 

(v) Hence deduce the ~rc .lp Nu:~ber of tt-. 5 element. , 
(vi) Uri te sp no·tat:ion Yor the iO\!'vof this element. (20) 

7. (a) State briefly how each of the followin~ contribute to 
the modern concept of an atom 

) 

I. 

)2. 

(i) 
(ii ) 

(iii) 
(iv) 

Faraday 
Thomson 
Ruthe rford 
Bohr 

(h) Sketch and label the apparatus Ul,2d by Ruth e rford. 

(c) (i) \lhy did Rutherford use alpha particles? 

(d) 

(ii) liri te t:.e chemical formula for an alpha particle 

(iii) How many e l are there in this particle? 

jill ele:nent is written A 
- 2 X 

What do e s (i) A represent? 

(ii) Z represent? 

SECTIOU C. 

(a) Define (i) 
( i i) 

(iii) 

covalent bend 
polar covalent bond 
ionic bo~d 

(0) Show the bondin.?: in 

(i) 
(i'i) 

(iii) 

17CI molecule 
l:CI(jO) Ir.olecule 

KCI mGlecul" 

(c) Sketch n eatly the bonding in a molecule o~ ammonia ~as. 

(a) (;i) Calculate t he "'ass of 0,3 moles of 1-\gN03 

(i i) How r"any moles arc there in 34g ammonia gas 

(b) Hydrogen + nitrogen = a;r.monia 

(i) 
(ii ) 

(iii) 
(iv) 

~~rite and balance this equati~n 
;-:ow f)any moles of: ammonia wi 11 be formed of 4,5 
moles of hydrogen cc~bine with nitrogen 

(20) 

(20) 

(vi 

Calculate the' ::1ass of' aillmonia forrnc::d - ·i n (ii) above 
Calculate the nU71ber of molccules of ammonia formed 
in (iii) above 
If one mole of. ammonia ,,,as occupies 22 4d.n3 , c alculate 
the volu.Ylc of arn;"iloni2. formed in (iii) abOV8. 

(c) / •••••• , . 

, . 
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(cj (i) :'1;\a'~: fTIaS3 of s l &~~ed lir:1e, (calciu~1 c"~ ide), can be 
cb~ained by heating cr roasting 500~ of limestone 
(c.:-..J.ciurr. '::';C''''"Uv.la.te J • 

'::f1.:!. '-: i V:.:\ 

Carb ?~iQtc 

neat 
-----7> 

calci"um 
o;:id~ 

+ carbon (iv) 
oxide . , 

(ii) liew Ir,any moles of cal'bon (iv) oxide ·will be 
li~e! 'ated in this reaction? · 

(iii) molecul"e s of calcium oxide \~ill be formed? 

TOTAL 250 

., 

.' 

(30) 
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Answer all questions. 
Draw a 20 mm margin on the right hand side of every page. 
Section A is to be done on the squared paper provided. 
Oraw a line after each number in sections 8 and C and write the 

, number of the next question clearly in the centre of the page. 
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ST. 8 NATUUR- EN SKEIKUNDE - HOER GRAAD AUGUSTUS EKSAMEN 

2 UUR , 200 ,PUNTE 

8eantwoord aIle vrae. 
Trek h kantlyn van 20 mm 0P die regterkant van elke bladsy. 
Afdeling A moet op die blokkies wat verskaf is godoen word. 
Trek h ly~ na elke nomme r in afdelings 8 en C en skryf dis nommer van 

die volgende vraag duidelik in die middel van die bladsy. 
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SECTION' A 

1 The fact that the pointer of a photographic light meter moves when the 
meter is exposed to sunlight indicates that 
(a) sunlight is a forca (b) energy is transferred from the light meter 
to tha sun (c) the light meter has a battery 
(d) energy is transferred from the light source to the meter 
(e) the pointer is light-sensitive 

2 When a ray of light falls obliquelY on the surface of separation between 
two different media ' 

all the light is refracted and transmitted 
all the light is reflected and no light is transmitted 
the ray is refracted towards the normal 
the ray is refracted away from the normal 

I , 

( a) 
( b) 
( c) 
(d) 
(e) ,the light is partially reflected and partially transmitted at the surface 

of separation ' 

3 The m~gnification (m) ' of 
20 mm. , The distance of 

a convex lens : is 3. 
the image, in mm, is 

-The distance of , the object ' is 

(a) 17 (b) 6,66 ( c) 60 .", (d) 23 (e) 20,3 

4- Both the microscope and the telescope have the disadvantage that the 
) final image is seen 

(a) upright' and diminished (b) inverted and diminished 
(c) upright and enlarged (d) inverted 
(e) enlarged ',-" 

5 The acoustics of a hall can be improved by heavy curtains at the fron and 
back of the hall because 

( a) the angle of reflection = the angle of incidence 
( b) multiple reflections improve acoustics 
( c) sof material prevents most of the sound reflections 
( d) curtains are conducive to more reflection of sound 
(e) heavy curtains do not absorb any sound energy 

6 When equal quantities of energy are transferred to equal masses of 
different substances, the substances will always undergo 
(a) the same rise in temperature (b) no rise in temperature 
(c) different rises in temperature (d) a phase change 
(e) no phase changes 

7 The specific latent heat of evaporisation of water is much higher than 
the specific latent heat of fusion of ice because 

(a) the temperature of steam is always 1000e 
(b) the temperature of ice is always DoC 
(c) the everagj kinetic energy of the ice particles is much higher than 

that of the steam parficles, 
(d) more energy is needed to separate the particles when a ?hange to the 

gas phase takes place 
(e) the molecules in the solid phase are much further apart than in the 

gas phase 

8 When the volume of a gas is kept constant a transfer of energy to the gas 
UJill lead to 
( a) a rise in temperature and a rise in the pressure of the gas 
( b) only a rise in temperature 
(c) expansion 
(d) only a rise in pressupe 
(e) a rise in temperature accc:npani8d by a decrease in the gas prossure 



9 When molten candle wax falle on your hand it hurts mo·re when the wax 
solidifies because 

10 

11 

(a) solid candle wax has a higher temperature than molt~n wex 
(b) molten candle wax has a higher temperature than eolidified wax 
(c) molten wax gives out a lot of energy when it solidifies 
(d) candle wax has a low latent heat of fueion 
(e) your hand ie an unreliable temperature meter 

represents the electron grouping of an atom 
number 15) in its ground state 7 

Which of the following 
of phosphorous (atomic 
(a) ls22s22p63s23p3 

(d) Is22s22p43s23p5 

(b) Is22s22p63S13p4 (c) Is22s22p53S23p4 

(e) Is22s22P33s23p6 

Which of the .following Lewis-structures is wrong 7 · .. .. . . 
(~):N::N~ (d) 

.. . . 
(e) ICl: C1: : 0::0: (b) H : Cl ~ .. • • • • 

12 If the electrons of atoms only occui in ~he first main energy level then 
these atoms belong to elements in 

(a) gro~p 1 (b) group II (c) period 2 (d) group un (e) ' period 1 

13 When nitrogen atoms bind to f ·orm a molecule., the electron pairs are formed 
between electrons from the following orbitals 

I (a) Is (b) 2s (c) 2p (d) 3s . (e) 3p 

14 If A is the· mass number of· an isotope and Z is the atomic number, the 
number of protcns in the nucleus . will be 

( a). A . (b) A + Z . (c) A - Z ( d) Z - A ( e) Z 

15 Ionic compounds consist of 

(a) molecules 
(d) metal atoms 

(b) atoms (c) atoms which are not neutral 
(e) atoms which have lost 2 electrons 

. \ , ------- ------- ----------------

(The following are to be done on your foolscap answer shest) 

(45) 

16 Comp l ete each of the following by writing down only the missing ward(s): 

(a) Early in the twentieth century scientists discovered that radio-active 
elements emitted small particles, called and 

(b) One twel fth of the mass of an atom of carbon-12 ie c81-1-e~d~e7(-a-n) 
(c) A molecule of oxygen has unpaired electrons. 
(d) lhthe compound CO the valency of C is • 

17 Each item in the first column matches an item or description in the second 
column. Write down the numbe r of the first column and nex t to it only the 
letter of the most suitable mat ching description. 

(1) Atomic mass unit (a) probable spaces in which electcans 
can be f.ound 

(2) Hydronium ions (b) one twelfth of the mass of an atom of C-12 
(3) mole (c) number of atoms in 32 g of 02 
(4) Orbital (d) responsible for acidic property 

' (5) Lithium (0) numbor of atoms in I g of hydrogon gas 
(r) group 1 
(g) alkali earth metals 



SECTION 8 

1 

a) Draw a diagram to show how the image of an object is formed by a concave lens. 
What is the nature of the image 7 (7) 

b) An object, 20 mm high is 200 mm away from a ,convex lens (f = 100 mm). If the, 
image is required to be 80 mm high, how far from the object whould the screen 
ba placed 7 (6) 

c) Explain why a red object ~ppears black in green light. 

d) Name the property of light which is illustrated by 
(1) (2) 

III , 

~ Z ' 
• ... 

-.; .'~ 
!' .", !. :. 

e) Draw ~ay diagrams to illustrate what is meant by 
(1) apparent depth of an object , under water 

each 
(3) 

" . 

of 

(2) total internal reflection in a rectangular glass block. 
Show the critical angle of incidence in your diagram. 

f) What is the frequency of a sound· wave with 1 = 3 m 7 
(Speed ' of sound may be taken as 300 m.s-l ) 

2 

the following: 

a) Draw two separate diagrams to show the difference in wave form of the 
following vibrations: 
(1) a vibration with an amplitude of 10 mm and a frequency of 6 Hz 
(2) a vibra tion wi th an amplitude of 20 mm and a frequency of 5 Hz 

b) If the vibrations in (1) and (2) should cause audible sounds, how would 
the notes diffor from each other ? 

c) What caUS8S the difference between middle-C on a piano and the sams 
note on a violin ? 

d) What is tho frequency of a sound wave with ~ = 3 m 7 
(The speed of sound may be taken as 300 m.s-l ) 

3 

(5) 

( 6) 

( 3) 

( 6) 

(1) 

( 3) 

a) What is the difference between solid H20, liquid H20 and gaseous H20 in terms 
of ite molecules 7 (3) 

b) What is the difference between 'heat' and 'internel energy' ? (4) 

c) Name four changes which can occur when heat is transferred. (4) 

d) How much heat is required, in Joules, to change the temperature of 200 g of 
pure water from 200C to 80°C ? 
(The specific heat capacity of water is 4,2 kJ/kg;°c) - (6) 

e) A pile of l ead shot with a mass of 1200 g end at a temperature of 8SoC is 
placed in a calorimetor with a heat capacity of 84 J/oC which contains 100 9 
water at ZooC. The temperature rises to 3SoC. Calculate 

(1) the hsat capacity of t~o pile of lead shot 
(Z) the spscific heat capacitr of lead. (9) 

f) Draw a rough labelled sketch of the cooling curve of water from 1iOoC 
to _lODC (at normal pressure). ~ (4) 

--________________________________________________ \ 70 ) __ _ 



SECTION C 

4 

a) Give the main reason why Dalton's model of the atom proved unsatisfactory. (2) 

b) What important conclusions did ,Rutherford come to as a result of his 
famous experiment ? (4) 

) b . IBr (5) 
c Give the meaning of the num ers ~n 9 • 

d) (1), Draw- a .. Lewis. Structure for the water molecule. 
(2) What type of bonding exists between the atoms in this molecule ? (3) 

e) Write down the symbolS for the ' following ions: 

(1) carbonate ion (2) ammonium ion 

f) K + chlorine --'» KCl (Atomic masses: K = 39, Cl = 35,5) 

(15- Balance the equation. 
(2) Calculate the mass of potassium necessary to form 3,02 g of 

potassium chloride. 

g) W~ite in symbols and balance the following equations: 

h) 

(1) 
( 2) 

magnesium + 

nitrogen + 

A 

C D 

K L 

S T 

water 
hydrogen 

_--'...... magnesium oxide + hydrogen 
_--'....... ammonia 

E r G H I 

m N ° p Q 

U V W X Y 

B 

J 

R 

Z 

(4) 

( 6) 

(5) 

(1) According to what property are the elements arr anged in the periodic table ? 
(2) Which l atter represent alkali metals? Write down the number of 

valency electrons in an element of this group. 
(3) Which letters re present eleme nts in Group Vll? Name the two elements 

represented by the letters Q and Y. 
(4) How many unpaired valency electrons are possessed by the elements in 

Group V ? What type of bonding do you expect when these elements 
react with other elements? 

(5) Write down the letters which represent the first four elements in 
period 2 and next to them the grouping of electrons for each. (Use 
the s-, p- notation) 

(6) What type of bond ~ill be formed when elements C and Q react 7 
(7) What three letters represent metals which will react violently with 

water? Which gas is liberated during this r eaction? (20) 

5 

a) Draw a ring and arrow diagram for Li, Na and K. 

(1) Why do these ha ve similar chemical ' properties ? 
(2) What happens , when salts of these metals are dissolved in water? 
(3) What i s the valency of ,each in chemical reactions? 



b) Sodium reacts with Iodine to form Sodium IOdide: 

Na + I --">~ NaI 

(1) What kind of bond exists between the atoms ? 
(2) Write down the ions in the sodium iodide crystal. 
(3) Which atom has been oxidised? . Give the reason for your answer. 

c) You are given four metals, A, B, C and O. Band 0 react with cold 
water. C does not react with water or steam. A reacts with steam but 
with dilute acid is more reactive than C. 0 in dilute acid reacts more 

( 6) 

vigorously than B. Writa these down in order of reactivity. (3) 

d) Write down the ions that are formed when the following ~alts dissolve in 
water: 

(1) KOH (2) CaCl2 (3) Kffin04 

G 
(5) 



l'ltUt1l.::>: t::::UU PHYSICAL SGIZNCE TUlE: 2,5 HOURS. 

HIGHER AND ST!'JIDARD GRADE:. 

SECTION A. 

From the answers given to each of the questions below, choose the one that you 
think best anS,lers the question. Hark the block on the ansver sheet provided 
that corresponds to your choice of answer. 

1. ~fhen a ray of light passing through a more dense optical medium toward a 
less dense optical medium strikes the interface at the critical angle. 

(a) it is refracted at 90
0 to the surface; 

(b) it is reflected at 900 
to the surface; 

(c) it is refracted at 900 
to the normal; 

(d) it is totally internally reflected; 
(e) it is not refracted. 

2. An image is produced on the screen of a pinhole Ca;nera because: 

(a) 
(b) 

m 
it is a real image; 
light travels in straight lines; 
no lens is used; 
the object is real; 

li gh tis a form oE energy. 

3. The follo,ling statements compare the eye and the camera. 

(i) 
(" 0 ~ 

c
o':': 
1.1.1. 

both have a convex len9; 
the camera produces an inverted image and the eye an erect image; 
The diaphragm controls light entry in the camera and the iris · does 
the sa~e in the eye. 

") (i) and (ii) are true; 
b (U) <md (iii) are true; 
C) only (i) is true; 
d) (i) and (iii) are true 
e) only (ii) is true. 

4. To produce a virtual enlarged image using a convex lens plac e the object: 

between principal focus and the le.."ls; 
betwe en F and 2F; 
at th" optical centre; 

beyond 2F; 
at .2F. 

t 

5. ilhich of the following is not Q rule for reflection from a plane surface. 

(a) 
(b) 
(c) 
( d) 
(e) 

all rays lie in the s ame plane; 
o 

normals are dra,m at 90 to the rays; 
the angle of refloction equals the angle of incidence; 
the angle of' devi a tion is betHeen the surface and the ray, 
all r ays pass through the point of incidence . 

6. The image produce d by the eyepi ece in both the telescope and microscope 
in relation to the object is: 

~I 
erect and real; 
inverted and virtual; 
inverted and real; 
erect and virtual; 
diminish ed and vi r tual. 
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7. The mirage is an example of: 

total internal refraction within a medium; 
rectilinear propaga tion of light; 
refraction wi thin a medium; 
refractive index between two m~dia; 
total iilternal reflection within a medium. 

8. The colour in the spectrum that is bent most when "hi te light is passed 
through a triangular prism is: 

(a) indigo; (b) red; (c) green; (d) blue; (e) viole t. 

9. The sound with the highest pitch is represented by: 

(a)r\ ' 
V 

(c) 

c\, ;/ ......... \ ~\ . .-, 
~ - (\ (\ 

(d) -I--...."V:-----f---'-- (e) .....L.--'rU-+--l\t---·...--
. \. ... ~ 

10. The quality of a musical note is determined by the: 

ampli tude; 
harmonics; 

(b) frequency; 
(e) pitch. 

(c) veloci ty; 

11. The "avelength of a sound i 0: 

the same in all media - only its velocity changes; 
longest in dense media ; 
shortest in dense media; 
longest in a vacuum; 
shortest in a vacuum. 

12. vlhich of the following statements is NOT true oE .solmd " aves . 

13. 

~~~ 
(c) 
( d) 
(e) 

sound "aves· are longitudinal "aves; 
sound ,.'aves can be r eflected; 
sound \laves are transverse \-Taves; 
"hen sOl.md "aves enter another medium t hey are refracted; 
sound "aves transfe r energy. 

The uni t we usc to measure 
-1 

J.A ; 

potential difference is: 

(a) -1 
J .. C ; (b) ec) J.e;; (d) -1 

C.s ; 

14. The resistance of a conduc tor does NOT depend upon: 

the kind of metal from which it is made; 
the l ength of the conductor; 
the charge EIOl,ing in the conductor per second 
the t~nperature of the conductor; 
the thicknes s of · the conduc tor. 

15. The emf of a cell is: 

the number of vol ts given to 1 coulomb of charge; 
t he mc.o:imwn energy for each amp flo'ling; 
the maximum voltage for each amp flowing; 
the maximwn energy given to 1 coulomb of charge ; 
the nwnber of volts lost in the circuit. 
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16. The direction of the m~gnetic field at point A near a curr~lt carrying 
conductor is: 

to the left; 
out of the page toward you; 
into the page a"ay fro,m you; 
to the right; 
from top to bottom of page belO\; 
the conductor. 

17. The strength of an electromagnet will be incrcased by: 

18. 

19. 

;1 
e) 

increasing the retentivity of the core; 
Using thinner wire ' in the coil; 
using l:lOre turns of conductor; 
decreasing the susceptibility of the core; 
using nichrome for the conductor. 

The direction of thI')lst exerted by the magnetic field on tlre clndu., sctor . , 
shown 'lill be: 

(~I 
to the right; 
to the left; 

!~) toward the North pole; 
toward the South pole; 
directly out of the page tOllard you. 

The direction of the electron current when the condi.lctor 
in the magnetic field will be: 

~a) 
(~~ 
(d) 
(e) 

to the right; 
to tJ:!e left; 
toward the North pole; 
t OI;ard the South pole; 
directly out of the: 'page toward you. 

lNI 
sho\·m is moved 

.1n:,.,t[3_:.._. 
20. Lenz's Law states that the direction 'of the induced current is: 

21. 

22. 

23. 

24. 

25. 

~~ 
(d 
(e 

The 

(a) 

from North to South in the ritagn ' tic flux; 
in t he same direction as the motion of .. the conductor; 
i:l such as to oppose the motion of the conductor; 
along the magnetic flux lines; 
predicted using 'the right hand rule. 

r e lative atomic mass of' a neutro:-i is: 

l' • (b) 2' , (c) 0; (d) 3; ( e) 4. 

The number of neutrons in the atom 19F 
9 

' is: 

( a ) 8; (b) 10i (c) ~8; (d) 19} (e) 38. 

The e lectron dot structure of water may be represented a e ' 

(a) H 0 H (b) H 0 H (c) H : o .: 
' .. . H 

( d) H H 0 (e) H 0 ,H. 

i , ' 

\lhich of t.loe following ,ele.ments "ill .exist as a diatomic mo~ecule: 

( a) Na; (b) H 0; (c) C; (d) L; (e) H. 

The carbon atom has ...... valency e l ectrons: 

(a) 0; (b) 1; (c) 2; . ( d) 3; (e) 4 • 

, " 
" 



4 

26. The correct formula of the Carbonate ion is: 

(a) C0
3 
- (b) C0

3
2

- (c) CO 2- (d) C03- (e) CO + 
2 3 • 

27. The mole is defined as: 

(a) the12ass of matter having as many elementary particles as 0,012 kg 
o£ 6 C. 

(b) tilel~eight o£ matter having as many elementary particles as 0,012 kg 
of 6 c. . . ' . . . 

(c) 
12 

the mass o£ matter having as many electrons as 0,012 kg o£ 6 C. 

(d) the o£ matter having elementary particles 0,12 kg o£ 
12 C 

6 • mass as many as 

(e) the mass o£ matter having as many elementary particle s as 0,012 kg o£ 12 C 
7 • 

28. ·Ruther£ords model o£ the atom proposed that: 

(aj (b 
(c 

~: 

the atom was indivisible; 
electrons orbited the nucleus like planets; 
posi tive and negative charges ,Iere mixed up together; 
there is a positive nucleus surrounded by electrons; 
electrons are found in orbitals. 

29. 'fuen tvo oxygen atoms bond together: 

(~~ b 
(e) 

a cov alen t bond is formed by sharing electrons; 
a polar covalent bond forms due to wlequal sharing of electrons; 
the s orbitals have only 1 electron in each; 
D .... O covalent bonds are formed by the sharing of: t wo pairs o£ el ectrons; 
DNO pairs of electrons are los t by each atom. 

30. An isotOpe o£ an element is defined as £o110'"s: . 

~~~ atoms witl1 the same atomic number but di£ferent mass ntunbers; 
atoms with the same mass number but di££erent atomic numbers; 

(c~ atoms \lith more protons in the nucleus than usual; 

~:) atoms with more electrons around the nucleus; 
atoms ''rlith Avogadro's nwnber o£ protons in tile nucleus. 

30 x 2 =. 60. 

SECTION B. 

1. (a) A ray of light strikes 
a plane mirror as ShOMl in the 
sketch. Copy the sketch, malcing 
it l arge and clear, into your ~swer 
and ShOll the path of the reflected 
ray. (Label clearly all rays and angles.) 

(b) Uri te dO'.m six characteristics o£ the image produced by a plane mirror. 

2. (a) A ray of light enters a recta~gular glass block at an angl e of' 60
0 

to 
the surface. 
Make a neat large c;l.early labelled dra\Ting to show the path of the ray 
of light through the block. 

On the sketch show clearly: . 

tile angle of refraction; 
tl1e angle of deviation; 

..... ~ - ... t.. ..... ... -i '7P nP the anqle of emergence. 



3. 

5 -

(b) (i) Hclce a neat clear dra,Jing to sho;! hou a conCave lens forms an 

(ii) on the sketch label the follmn.ng: 

t The principal focus; 
2) The optica l centre; 
3) Principal axis. 

(iii) ~·'ri te down in words the characteristics of the image. 

The element Hi trogen can be represented by the follm.Jing syr.1bol li }T. 

(a) ,That do the numbers 7 and 14 tell you about the utom? 

(b) Using the arrow in a box (oirole.} noilationcmke il ·Un&= 6f -the 
arrangern~t of the electrons in the nitrogen atom. 

(c) (i) M~ce a neat diagram of the two different types of orbital 
found in the nitrogen atom. 

(ii) state how many electrons may be accomodated in e2\ch type of 
orbi tal •. 

image. (6) 

(3) 
(4) 

(6) 

(5) 

(2) 

4. (a) 'dri te correct · chemical formulas for·' each of the follm·/ing compounds: 

5. 

Potassium oxide; 
Iron (II) Sulphate;-

(b) Calculate the mass of one mole of: 

Magnesiulil Hydroxide 11g (OH)2 given the Atomic masses Hg '" 24; ° = 16 . H = 1 (5 

(c) Calcium chloride (Ga C1
2

) r eac ts \lit!) Silver Nitrate (Ag N0
3

) to 

give Silver Chloride (Ag Cl) and Calcium Nitrate Ca (1103)2' 

(i) ~-!rite out and balance the reuction above using chClllical formulae. 

(ii) '.That do \-Ie mean when lie say that Calcium Chloride contains an 
ionic bond. 

(iii) Use your equation to find the ntt·,wer of moles o£ Silver Chloride 
thut ,Jill be formed from 170 g of Silver Nitrate. 

(4) 

( L!) 

(fig = 108; N = 14; 0 = 16) (8) 

In the circui t illustrated each cell has 
to hlO resistors r l and r

2 
each having 

a resistancc o£ 2.:' • A vol trM!ter 
connected across r

2 
is found to re",d 

2.5 volts. 

an emf of 1.5 volts and is corulccted 

(a) Copy the diagram into your anS\ler .(making it large) and sho\l hO""111 

( .~ ° . JI • i- r---, 
(l.

0 l.l.0 an anuneter l.S connected; . . . I 
the volt meter is connected. 

S / 
(b) 

(c) 

( d) 

Calculate the reading on the ammeter i£ s is closed. r; T.. . f 
'--~'\iV\Nv,--"N\N-

:I S ./l :U;...n. Define in \lords the coulor~b • . 

Calculate the interna., resistance of each cell ,,/hen s is closed. 

6. (a) stute Faralli"lY' s La>!. 

(b) A North pole of a magne t is pushed into a coil of conductor cor.nectcd 
to a centre zero galvanometer. 

(i ~ Co 
(0:::-

l.l.l. 

Hhut ,Jill you obse'rve1 Give a good reason. 
'·That is observed i f the magnet rem2.ins stationury \.Ji thin the coil? 
List .~ ",ays to inere;:lsCo the strength of the currCOl'). 
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8. 

9. 

10. 

(a) Malee a neat draving 01' a step dm-r.l trans1'ormer. 

(b) E):plain brie£ly why it is necessary ,to use alternating current 
in the trans£ormer. 

FRan QUESTION NlJi-iBER 8 OINARDS, AN SHEll EI'IHER THE qUESTIOUS ON HEAT 
OR THE QUESTIONS ON I1ETALS AND NON-HETALS: 

(a) Define each o£ the £ollo"ing terms: 

('~ Temperature of a body. 
(i~ Heat 

(iii) Speci£ic heat c apaci ty. 

(b) \ 
d 

Q. 

L-_________ ~ _________ ' 

6 
"lri te Qm-m labels £01' each of the letters on the graph above. 

(c) Briefly mention the energy changes that take pl ace "hen water at 20°C 
is frozen into ice at oOe. 

A piece o£ copper \-Ii th a maSS of 0,6 kg cools from 1000e to 30
0

C giving out 
16800 J of heat. Calculate its specific heat capacity. 

(a) 

(b) 

OIl 

Uhat sort o£ energy cha'1ge ti\kcs place "hen a' liquid evaporates. 

List £our factors tha t ',lill control the evaporation 01' a liquid at 
room teraperature. \1i th each state hO\,/ a change i n the Factor will 
increase the rate of evaporation. 

8. Some magnesium ribbon is added to a solution 01' copper ' (n) sulphate and 
after some time, t he r eaction ceases and the blue colour of the colution 
disappears, leaving a clear solution. 

(a) ,'Thich of the tHO metals (magnesium or 'copper) is more reactive? 

(b) \vri te dmm SEPARATELY: 

m 
(c) (1) 

, (2) 

the equation showing what happens to e ach magnesium atom. 
the equa~cion shm'ling what happens to each copper (II) ion. 

what is mean t by the term O::J DATIml? 
Identify the oxidising agent in this reaction. 

PAGE 7/ ... 

( 

( 

~ 
( 

( 

( 

( 

(~ 

( 

( 
( 

( 
( 

" 



I' 

- 7 

9. Small amounts oJ: sulphur and Sodium ar.e burnt separately in gas jars oJ: 
pure oxygen. 

(a) For each, give the colour oJ: the Elame and the name oE the product 
.formed. 

(b) A little water is added to each jar, the covered jar shaken and some 
universal uldicator solution is ndded to each jar. 

(1) 1</hat would you expect the pH value to be in each jar. 
(Give an approximate value) 

(2) Complete: Solution oJ: the oxides oE metals are -------. 

Solution of the oxides of non-metals are /8/ 
@ 

(12) 

(4) 

(4) 

.. 
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TIlcE 1 1/2 HOUR '> 

EXAMHl£R L. F. 'iiEIRHG 

-;a:::nON _A_. l;iULTIPLE C:10ICf:. 

sheet provid ed. 

Answer the following on .the- multiple answer 

1 •. Shadows c~st by the sun h.T/e sli'lht1y fuzzy edges beCilUS O. 
a) the sun is iln externill light source ie. it is not il po1nt source.· 
b) sunlin.ht is refractGd ilS it enters th~ eilrths atmosph ~re. 
c) sunlight is sc"tt ~rcd off du~t u S it enters the iltmosphere. 
d) the Gun is very bri~ht. 

?. An image wh:J.ch is virtual, 
a) must be ursi;Jedown 
b) is always sm~ller then the object 
c) cannot be c~ s t onto il screen 
d) is always slightly l arC:<lr tha n the object. 

3. The figure shoVJs the pdh of a r2y of light which travcils 
an,] is r e fldctGCl in a mirror at ~ in the directbn i3: 

C·, :?A 
" I " 

'............ I .;? 0 ......... !/ _.0 

B The ang le of r e fl e ction is. 
,,) O' b) 20' · c) · 60' d) so· 

from an obj e ct A 

4. Re .~ light 
secondl y. 
a) white 

p~sses through il d isp8rsing prism firstly )a nd il gr oen filter 
am fioc, lly f alls on oS. 'v"Jhit ,] scrc:en. Tho screen appoars: 

b) r ed c) green d ) blo:ck. 

5.A short sighted person would be able to s et! a distant object morc cl2l:rl~; 
hy usi ng ,,- . 
a) diverging l ens 
b) plane mirror 
c) triangulnr prism 
d) converging lens 

6. !-fow many e lectron ar~ n0C-02d t ,l fill up an s orbital? 
a) fJ b) 0 c) 2 el) 1 0 

7. ~ 'ihich is the mst fun..~ amental ('as cri ptio n of i1 coville nt bbrld ? 
n) the attraction be tvwcn nucl e i 
b) the sharing of il n electron pnir 
c) the attra ction of the nucl0us for 0n electron 
d) the tr2n5fer of ~luctron5 from one a tom to ilno ther~ · 

8 • . 'lhich of the foll owing is !·:or bon-Jed ionically ( eleJctrovillently·:' 
a ) C aC 1') b) KI c) Nae I d): H2 o 

". 1hieh of the fol1owi~ elements r:lacts mst vi90~ )usly with w;::teJr? 
a) Lithiut:l b) "o t 2.s sium c) sod ium d) magnesium. 

,. 



Page 2 
f- r ",... 

10. \\hen a SUbstance passes direci:ly :=~m a solid to a gaseous phase '; ,it is 
said to, 

a) boil b) sublime c) evaporate d) diffuse. 

11. A substance reacted with Hydr ochloric Acid giving off a gas which turned 
calcium hydroxide milky. The sUbstance was? 

a) an oxide b) a hydroxide c) a sulphate 0) a carbonate. 

12; \\hen ions are discharged at the anqde the process is one of. 
, a} ' reduc-t-i'on':b) titr'arion d oxidati'on d) neutralisation. 

13. When an aqueous solution of copper cloloride is electrolised , the reaction 
at the cathode can be expressed by. 

a) Cu~++ e- ,_ .--?> Cu ' 
b) Cu~ - e: ...---;> cu

2
,:./. , 

c) CI -to e --:> CI 

I~ .• 

" 

d) 2CC - 2e- --» Cl2 .... 

14. Pure lead bromide is heated to it's melting point and electrolised with carbon 
electrodes. Wnich of the following processes will take place at the cathode?, 

tI) the formation of metal globules 
b) evolution of red-brown vapour 
c) evolution'-Of hydtogen 
d) evolution of oxyg en 

15. The precipit'ate 'formeid on adding aqueous silver nitrate to a solution 'of 
silver chloride is l 

a) so lubl e in nitric ac id 
b) inso luble in nixiic a cid 
c) a dirty brown colour 
d) soluble in sulphuric acid 

16. A piece of zinc and a piece of silveI are placed in a solution' of copper 
sulphate .• After a while: 

a) Copper will be deposited on the zi nc and the silver 
b) Copper will be deposited on the zinc 
c) Copper will be deposited on the Silver 
d) Copper and silver will be deposited on the zinc. 

(see Q 4 b for reactivIties) 

17. A solution which i s strongly alkaline probably has a pH of 
a ) I b) 4 c) 12 d ) 7 

. . ; 
: . ; 

16x3 = 48-1- 2 = 50 

'-----------_._-.,----
sa:;nON 8 
Answer this on the foolscap. 

~estion 1.. 

a. Name thG two LaVl'S vf Refl Gc tion 

b. Give three characteri stics 9f a real ,:..mage. 

c. Give four properties of the image in a plane mirror. 
Page 3/ 
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• Id. Draw ' a 'ray diagram to shew ~the' pafh of 
glass prism. label : (i) incider. t ray 
ray (iv) angle of incidence" (v) angie 

Question 2. 

a ray ' of light through a rectangular 
(ii ) refracted ray (ii~) emerg ent 
of refraction (vi) normal. 

, /20/ 

( 9) 

a; Show by means of a diagram how a beam 6f ,white light can be r efracted into 
coloul'edlight. Name the colours '1n correct order on the diagram. (6) 

b. Corrunon salt sprinkiPed ihto <lfiame gives a pUre yellow colour(light). How will . 
a yellow tie with blue stripes ,appear in this light. Explain. (4) 

c. The focal l ength of a convex lens is given as 21 mm. An object of height 8 mm 
is placed at a dist ance of 32 mm from the. optical centre of the l':lns .an:l on 
the principal axis. .. 

(i) Draw a neat, label ed, accurate ray diagram of the above. (3) 
(~'.~ Determine the size of the image. (2) 

(iii) Determine the posi Uon of the image. (2) 
(iv) \'kld is the magnificntion vf the l ens . (3) 

/20/ 

Question 3. 

a. Comp let e the following. Writ e only the correct word next to the number. 
(i) The mass of an atom is concentrated in the ................ . 

(i 1) If an atom loses an e1ech'on it becomes, ••.••• ~ •• " ••• charg ed. 
(iii) A neutral atom, when it gains an electron, is called ........ ,.... (3) 

b. What is the valency of an el ement? (2) 

c. Write down the valency-of the following: 
(i) . ~ K (ii) Cu(II) (iii) C (3) 

d. Write the f ormula for t he following: 
(1) .sodium Iodide (U) Calcium Chloride 

e. Balanc;e 'the f o llowing eqL1ations.· 
(i) KC10

3 
--:;" KCl + 02 

. (ii) Na .. "'- C12 ---7" NcCl 

f. Calculat e ~he 
(il NaHC03 

mass of one mole of the following: 
(ii ) 

Ques~i.on 4. 

(iii) , Aluminum Oxide, 

:3(s 
'J. 3 

/20/ 

(3 ) 

a. Using Lewi s structures show how sod ium r eacts with oxyg en to f orm Sodium Oxide. 
Clearl y show the trans fer of electrons. (4) 

Page 4/ 
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Q 4 b. Given the; following reactivity ·seri es fo.r met als. Order most reactive to least 
", , " . ' . 

K, Na, Li, Mg, Ca, AI, Z.n, Fe, ··Pb, Cu, Hg, iig. 

Complete the following react iocos : 
(i) Fe + Cu "ri_"> 

(ii ) Al 
+-1-

Zn -..:~ 

(iii) ' Cu . + 
c. Give the colours o,f 

Pb ;-1-__ --'-". 

(i) iodine (1.i) chlorine .in Carbon Tetrachloride. 

d. You. ore given 5 substances and the:'_r corresponding pH values. 

A 
3 

B 
7 

(i1' Vihich substance is neutral? 

C 
9 

(ii) Vlhichone is the strongest acid? 
(iii) V'lhich one is the stronges t base? 

(iv)Wh;,t is the colour of phenolphthalein in A? 

e. Name four methods of pre pa rir_g a salt . 

. OJestion ;>--,-

a. Define (i) o~id"tion • . 
(ii) oxidising agent • . 

. . , . , . 

D 
12 

/20/ 

E 
1 

(6 ) 
. (2) 

b. DrilW and fully label a galvanic cell tha t has Zinc and Copper electrodes . 
Indicete the d ireEtion of e l ectro n flow. (8) 

c . y,hich o f the following will conduct 'In electric current. 
(i) Sea \'later 

(ii ) Sugar soluti on 
(ii1) Dilut e Sulphuric acid 
(i\l) Copper Sulphate crystals . 

d. Give n descri pt ion of the t es t tha t you would use to test f or a SUlphate. (4 ) 

/20/ 

50 + 100 = 150 

m/(8/8l 

',. 
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INSTRUCTIONS: 
."-

Answer Section A on the mult ill 1e choice anSI·ler sheet. In some calCes 
there is more than one correct anm~er., sellect the answer which is 
most correct ·for the circumstances given. 

SECTION A: 

1. Shadows cast by the sun have slightly fuzzy edges because: 
a) 

( b) 

~~ 
e) 

the s~~ i s an extended light source i.e. is not a point 
source 
sunlight is refracted as it enters the earth's atmosphere 
sunli~lt is scatter ed off dust in the atmosphere 
the sun i s very bright 
li5ht <loes hot alwo.ys tr2.vel in s traight line s 

2. Red light peL ses through. a prism first then a green filter. 'The 
light .then fallz on a I-/hite. s creen. The screen appears: 
a) v,bite , b) red c) green d) black . e) y e llol'l 

3. The image' formed by a magnifying glass under · operating conditions 
is ab-lays 
a) upright and·diminished 
b) . i nverted.and en larged 
c) upright and enlarged 
d) inverted and diminished 
e) a r eal image . 

LI·. vJhen a ray of light ·fal1s obliquely on the surface of separat:ion 
between hlo different media 

5. 

a) all of th8 light is refracted and no iight iz transmitted 
b) the ray is refracted towards the normal 
c) all the li~ht is r eflected and no liEht is transmitted 
d) . the ray is refracted al!ay from the no:r:mal 
e) the li(',ht is partinlly reflected and partially tranzmitted 

at the surface of separation 

Different isotopes !=If the 
a) numbers of protons 
c
e

) numbers of electrons 
) bonding properties 

same ·element have different: 

b) number s of neutrons 
d) chemical properties 

?/ ...... $1.(11} 
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6. ~fuen atoms form cations they: 

a) gai n electrons b) gain protons c) lose electrons 
d) lo se protons e) undergo covalent b on~ing 

7. ~ich one of the follo"ling atom8 vlould lose an electron most 
readily 

a) l s2 

b) l s2 2s2 2p 6 3s 1 

c) l s 2 281 

d) l sl 

e) l s 2 2s2 2p 1 

8. In .,hich of the8e compoun<ls is the noble gas el ectron structure 
not attained by the atoms that make up the compound 

a) H2O b) NH:s c) Hel d) BH3 e) H2S 

9. The formation of the aluminium ion i s best represented by : 
a) Al-~ Al + e b) Al + e -----';>.n -

c) Al~ A13-1- -I- 3e d) Al--:;, A1 2-1- -I- le 

e) Al -I- 3e 7 A13-1-

10. ~ich of the followins metals will not displace lead from lead J: 
nitrate so l ution? 
a ) ma[9lesi um b) calcium c) copper 
d) aluminium e) iron 

A w'-.. , 
lL vJhen iodine crystal s are heated .in O'lr 

a) it burns b) fo rms a brovm vapour 
c) sublimes d) . forms a brown liquid 
e) remains unchanged 

12. \fuich of the foJ.l owiug re,actions are NOT displacement reaction" 

1 Zn + 2HCl --7 ZnC12 -I- H2 

13. 

14. 

2 

3 

4 

a) 

If 
are 
u) 

d) 

The 

a) 

Zn -I- CUSOL~ -:--'> ZnS04 -I- Cu 

CaCO~ -I- 2HCl -> CaC12 -I-
:J 

H2 -I- Br2 > 2EBr 

3 IX. 4 . b) 1, 3 ..)- 4 c) 

a meta l 1'1 has a valency of 3 , 
correct 

M302 b) n~ ( OH ) 
7 

M3 (C03 )2 e) 1'12 (S04 )3 

mass of hydroGen in 102g of 
6g b) 12g c) 18r:; 

CO2 -I- H2O 

4 d) 3 e) 1 

which of the follol!ing .for! .~ul Gc 

c) i12 (N03 )3 

D.mmonia is : . 
d ) 28g e) 34g 

3/. 
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15. 

16. 

·. i" 
• - 3 -

The oxide of a certain element is soluble in water giving a 
solution having a pH gre ccter than 7. The element could be: 

a) . zinc b) sulphur c) xenon d) ' sodium e) gold 

When sulphur trioxide dissolves in water a great deal of heat 
is liberated. 1;jhich one of the following statements is NOT 
true 

a) a chemical reaction takes place bet\'Teen sulphur trioxide 
and ":!ater 

b) sulphuric acid is formed 
c) an exothermic reaction talces place 
d) the solution '<lill rea.c t with sodium hydroxide 
e) the pH of the solution is greater than 7 . 

17. The net ionic equation for the reactionbebreen aqueous solutiom 
of potass ium hydroxide 3nd sulphuric ·acid is given .by: 

a)21\:.+ (ag) + G04
2-Ca q) ~ K2 S04 

b) KOH (s) ---7 + me (acj) K(aq) + 

c) 2H+ (aq) . + S04-
2- (aq) ---7 H2 804 Cc..cy) 

d) H+ (aq) + Ole (aq) --? H2O 

e) 2H+ (aq) + 0 2 - (aq) -'7 H
2

0 

18. Which of the following statements about the reaction': 

19. 

20. 

21. 

Zn + H2 ,304 -? . Zn S04 + H2 is NOT true 

a) the zinc metal neutraliz~s the 
b) the spectator ions a re H ( aq ) 
c) thi s sho\vs that zinc is higher 

than hydrogen . 

acid 2 '" + . 
and Zn (ag) 
in the reactivity series 

d) 
e) 

if excess metal is used then all the acid l-li:tl be used up· 
no precipitate is formed . 

1;Jhen an electric current i s passed through a saturated solution 
of copper :rr bromide, the follolving substance will b~ reduced 

a) Cu b) ,Br c) Cu Br2 d) Cu2 + e) H20 

vllien solutions of sodium carbonate and calcium chloride react) 
the spectator ions a re 

a) Na+ and Cl-

c) Cl and C0
3

2-

b) 

d) 

Na+, Cl and 

Na + and ca2 + 
C 2+ a . 

e) Na + {Cl-~ ca,2+ 

and C0
3 

-

\-Jhich of the follovTing types of reactions .Till not lead·',to 
salt formation 

a) acid + bas e b) metal + acid c) metal + water 

d) acid + carbonate e) alkali + acid 

't / .... & 4 
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22. When the pH values of solutions of the oxides in Period 3 
are compared, it will be not ed that the 

a) acidity increases from left to righ t 
b) alkal~ity increases from left to right 
c) pH values increase from left to right 
d} pH values increase in metals and decrease in non-metals 
e) pH , ~;~~~~,,~e?~r';'~. ~t?u~~,Jr.aJtern of increase or decrecise (4 

J -
23. Carbonic ac id may be considered to be a fairly weak acid as 

24. 

compared to hydrochloric acid. , The following explanation holds 
. ~4~ . 

a) Carbonic acid~twice as many hydrogen atoms per molecule 
than hydrochloric acid 

b) Carbonic acid is, compared to hydrochloric ac id, relatively 
insoluble in water 

c) Ca rbonic acid does not undergo dissnciation to the same deg~ 
as hydrochloric acid ' 

d) Carbonic acid undergoes ioniz;ation to a l esser extent than 
hydrochloric acid 

e) Carbonic acid has a greater formula mass than hydrochloric 

The 

a) 

acid (l.j 
percentage of 

64 b) , 20 

copper in 

c) 10 

copper II 

d.) 80 

sulphate is 

e) 40 

approximately: 

(3-,(Ld + (2.f x 3)= 75 (4 

SECTION B 

1. a) Construct a ray 
the position of 
of focal l ength 
f = 200mm 

diagram which will enable you to ,o.etermine 
the final image formed by a conv'.';j~ng l ens 
f when the object distance i s u. . 

u .- 500mm ' " 

b) Describe the nature of the image (8) 

2. Explain each of the fo l lowing phenomena ; 

a) vllien you stand outside in thesun and look at your shadow, 
the , outline of your ankles is very much sharper than that 
of your head . 

b) Older window' panes are e~~ly distinguished from new bec ause 
any obj ect viewed through old pane ,appears distorted 

c) When blue andyellol1 light shine t 'ogether on an actor, white 
garments appear white. Yet vlhen blue and yellow p aint, are 
mixed green paint is obtained . (6) 

3. The diagram below shows a fi sherman in a boat, a fish, a bird, 
a rock, and a ~hark at sunset . The critical angle beti'leen air 
and water = L.9 , 

:9ia gram on next page 5/ .... 
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a) Where will the fish see: 

i the bottom of the boat 
ii the angler 

iii the shark 
iv the bird 

v the setting sun . (10) 

4. You are given the symbols 

~~ ' 
c) 
d) 
e) 

f) 
g) 
h) 

j) 

k) 

Name the element ' concerned 
~nat is the atomic number of X? 
Write out the spd nota tion for X? 
How many valence electrons exist in one atom of X? 
In which energy levels and orbita l/· s . do these electrons 
normal iy exist? / 

' In what way do X and Y differ? 
\-Jhat do we call atoms that differ in this way? 
The atomic mass for X and Y is r:;i ven on a 'r ' 'periodic 
table as 14, 01 . Which is the more abundant atom, X or Y? 
I s it possible to find a mass of 15 or possibly 16 for this 
element? Explain ' 
If this ' element were to undergo bonding 

i) How many<bonds would it be likely to make? 
ii) \'Jhat type of bonding would you expect? ( 24) 

5. pH valu~ s are given for substances A to l!'. Using these 
value $ only o.nswer the questions given below; 

A ~ 7 B : 10 C: 2 D: 4E 15 F : 8 

a)' Which is the most a lka line sub stance ? 
b) What pH value would you predict for a mixture of A and C? 
c) What products would definately be obtained if Band C were 

combined? 
d) Which one of the a,bove could be the pH v a lue ' for tomato juice '. 
e) Where i s the mi s print? Explain why it is incorrect. 
f) Which could be the pH vo.lue for the solution formed when 

calcium oxide is dissolved in solution A? (14) 
6/ •. 

'r' 
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6. A piece of copper wire is placed in a solution of silver I 
nitrate. After a period of time the solution appears light 
blue and the copper is coated with greyish fur • 

• a) Write an equation for the reaction which has occured 
(Assume the Copper II ion is formed) 

b) What c auses the solution to turn blueish? 
c) \Jhat i s the greyish fur? 
d) What type of reaction could this be called? 
e) '-lhich substance undergoes oxidation? 
f) Which substance act s as a reducing agent? (15) 

7. a) Ag N03 (aq) + Ca C12 (aq) ) 

Complete and balance the equation above 
Name the pr '_c",pi:tate formed 

i) 
ii) 

iii) 
iv) 

ifuich ions VJill be present in solution afte:!:' reaction? 
If 4 moles of Ag N0

3 
react, hOvl many mo l es of 

CaC12 VJill be required? 

b) --::> Ea 804 '~ + Na Cl (aq) 
, , , i) 

ii) 
Complete and balance equation above 
If 2 ;3 g of precipitate was produced 
8alt was required as a reactant? 

how mu'ch bart..ium 

8. From each of the following gr oups choose one compound 
that shows a physical or chemical property not possessed 
by the other two compounds amI state the reason for your 
choic e 

a) Na Cl Mg C12 
.,.. Ag Cl 

(16) 

b) r1ercul:'ic II oxide; 
/ 

Iron III oxide Magne si UIll oxide 

c) ( NH4) ,003 K2 003 Ca CO" (9) 
, L.. 

' :; 

9. When rain drop s f al l through air, the water combines vlith the 
carbon dioxide in the air to form an acid. This acid, when 
falling on l imestone deposits , reacts forming a solid. 
Hrite out tvlO fully balanced equa tions for the reactioIJ:Swhich 
occur. ' ( 8) 

10. Chlorine water ' is added to a s olution ' 'of 3. colourle 'ss potassium 
salt and a bro\mish-yello", solution is vroduced. ~lhen carbon 
IV sulphide is added the brownish-yellov'! colour turns , lighter 
but the C82 is coloured violet. " ' 

a) 
b) 

Identify the potassium salt 
i~rite a bo.lanced equation for' the 
salt with chlorine \'later 

reaction of the potassium 
(5) 

11. The diagram on pag9 '7. represent s an electrochemical ce l l 

" 7/ ... • 
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j:'\ 

G..\..--.J-t-', - " 
: , I 

-1--+ ' I,' I' 1--,-__ Z ,' so 4 (CAL.) , 
.. c.vco\:'oc<('cl 

a) In vlhich direction do the electrons move? 
b) vTri te an equa tion for the reaction that occurs at the 

anode. 
c) ~iliat ' is the fUIlction of the cardboard? (10) 

TOTAL: 125 

\ 



Std. 8 PHYSICAL3CIENCE 

ALL questions are compulsory 

SECTIon A. 

Multiple choice. 
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Fill in the answer sheet provided to indicate the answe r to each question •. 

1. The image we see on · a c i neraa screen is: 

a) upri ght and enlarged and therefore virtual 
b) virtual because it is upright 
c) r eal because it is cc>.st on a screen 
d) r eal because the image distance is smaller than the 

obj ect distance 
e) none of these is correct. 

2. Refraction i s at a minimum when: 

b
a ) the angle of incidence is 00

0 ) the angle of incidence is 10 
c) angle of incidence is equal to the critical angle . 
d) there is .a large difference in the optical densities of the 

media through which the light passes 
e) there is a very small difference in the optical densities 

of the media through which the light passes 

3. A 
a) 

~~ 
d) 
e) 

convex l .ens can form: .. 
only enlarged real images 
only diminished real images 
only vertical enlarged images 
all kinds except virtual diminished images 
all kinds of images except virtual enlarged images. 

4. Which of the follcwing do the· good camera (not instamatic) 
and the eye hot have in common? 

b
a) convex l ens 

) fixed image distance 

d
c) l ight sensi ti ve area 

) inverted diminished image 
e ) apart from mechanical aspects , all others are similar. 

5. In a solid the particles have: 

a
b

) no kinetic energy because they a r e stationary 
) strong forces of repulsion and weak forces of attraction 

acting between them. 
e:) an average posi ti.on where the attracting ::1.l1d repelling forces 

are balanced for a moment 
d) Vleak repulsive and weak attractive forces acting between them 
e) only potential energy because they attract each other . 

6. A thermometer measures: 

a
b

) only kinetic energy 
) kinetic and potential energy 

c) only potential energy' 
de) an average of potential and kinetic energy 

) neither kinetic or potenti al energy. 
' . ' . 

/7 .... 

~-
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7. A gas can be compressed easily because: 

8. 

a) the forces of attraction are strong and particles are fairly 
close together. 

b~~ the forces of repulsion are weak -and- . partj.cles are far apart 
·forces of repulsion are weak and particle s are close together 
forces of attraction are strong and particles are far apart 

e) none of these. . . 

The correct S .r. unit for the specific latent heat of · a phase change is 

a) kg. rl 

b) J. 
-1 K 

c) J. kg-l 

d) J. -1 -1 kg K 
.e) kg-l K- I 

9. Pure water must . boil at a temperature : 
·a) of 980 

- 1000e 
b) which d.epends on the 8.1 ti tude above sea level 
c) which de pends on the pres~ure im;nediately above the water 
d) which depends on the pr essure of its saturated vapour. 
e) none of the above . 

10. Latent heat is given out: 

11. 

b
ac ~ only when a liquid boils 

only when a liquid sol idifies 
only when a solid melts 

de) only when ' a vapour condense s to liquid 
) when a vapour condenses as well as when a liquid soli difies 

One metre of wire has a resi stance of 
double and the ends twisted together. 
wire will now have resistanc e : 

b
a) 10 ohms 

) 20 ohms 

dCe~ 30 ohms 2.5 ohIns 
5 ohms 

10 ohms . The wire i s folded 
The' half-llletre of doubl e 

12. Which circuit can be used t o find the r esistance of tl)e resistor? 

• --/1--, (L (0 G). 

L 1/'JI/\--_ J 
(b) 

, - ---I I~'----~ 

-'---I r.;: ·iu __ 
--t!o.T (c) 

@ 
j~1N\f-.' 0--1 

(e.~ 
/13 ... 
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0) 
h) 

o 

... 

~.. 0. · .. 

o ". ~) 

b) 
'-) 

1« S cf) k '- SO 3 

j" ) S '2.) /( "< . SO 4 . . ·. 
k. 503 

. ' W1 C"\.q V1 e.S I U vv; 

v:) VV13 I 03 

b) V'V1J T 
C) h1':) '~ . I . 

;o~;de ; s 
~)W13.L "L 

e) tyIj 13 

a I t),/IV1; ?'1L U W1 P hOSp/-1cX Ie. (s 

ct)AIPO,-+ .. , 

{(-) Pi\): CP 0 )J<: . .. 

16. A glass prism separates white light into the colours of the 
spectrum because: 

17. 

18. 

a
b

) light is reflected by a prism 
) light of different frequencies (colours) moves with different 

velocitie s through the prism 
c) rays of different frequencies (colours) are . superposed in 

the prism . 
de) the frequency of the light is changed by the prism 

) no colours are produced by a prism. 

The mass of an atom depends on: 

~~ 
the number of el·ectrons 
the number of protons 
the number of neutrons 

d) the number of nucleons 
e) the number of electrons and protons. 

The electronic configura t i on 
an atQm ·of atomic number: 

1 S2 2 S2 2 p6 3 S2 designates 

~~ 2 • 
8 

~~ 
18 
12 
·6 

19. For a chlorine atom to become a chloride i ·on the atom must: 

a) absorb a proton 
b) gain an electron 
Cd) lose a neutron 

) lose an electron 
e) lose a proton 

20. 1'/hich of the fo llowj.ng has 

a) a proton 
b) a neutron 
c) an electron 

, . 

a charge of +2? 

d~ an alpha particle 
·3 hydrogen. 60 Marks. 
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SECTION B. 
" : 

Give all Formulae used in the f()llowing question~ • 

• Question 1. Light 

(a) A ray of light strikes a plane mirror at an ap.gle of - incidence 
What is the angle between the-reflected ray and the mirror? 

(b) You are 20m away from a plane mirror which is direetly in front 
of you 

How far are you 

of 20°. 
(2) 

i) How far will your image be from you? 
ii) A picture hangs on a wall 2m behind you. 

from the image of the picture? 
iii) Are these images real or virtual? (6) 

(c) Draw ~ . diagram of a triangular glass block with a ray of light 
travelling through it and label on it 

ii an angle of refraction 
ij an incident ray . .. . 

iii an. angle of deviation ' 
:i,.v . an emergent ray 

• v an angle of incidence 
vi) a nornal - (8) 

(d) With the aid of a labelled sketch explain fully what is meant by 
the term "critical angle." (8) 

(e) A spherical air bubble.is trapped in a slab of glass • 
. It will then act as a lens. 'trill it be a converging or 
diverging lens? Explain briefly. Draw a diagram to help you. (6) 

\ 1 ~ 

(f) Bse a sketch to help you explain why and where a person must aim 
a spear gun if he sits on a b.2.nk and he hopes to hit a fish 
he sees in the water. (5) 

(a) 

(b) 

(c) 

(d) 

(e) 

(35) 

.Question 2. Heat. 

What is heat? (3) 

What is temperature? _( 3) 

A block of ice at - 100e is placed in an open beaker. 
This is placed over, a bunsen burner flame at sea level. 
After 15 minutes all the ice has turned to liquid and this in 
turn has turned to gas. Dravi a (rough) graph of the temperature 
of the ice/liquid/gas versus time taken for the changes to take 
place. })j_vide the graph into 5 distinct regions. State what 
happens in each region. Explain the shape of the graph. (10) 

How much ice at oOe can just be melted by 109 steam at lOOoe? 
Take specif ic latent hea t of ice : 34-0 k<T/kg6 specific l a tent heat of steam: 2 ,3 x 10 J/kg 

specific hea t c a pacity of wat er : 4,2 kJ/kg.K. (12) 
• k 

Explain hoV! a pressure cooker VIOT' .s - how does it make the 
food cook more quickly? A (7) 

(35) 
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Question 3. Electricity. 

(a) What is an electric current? (2) 
(b) A current of 3 &~peres flows fo r 100 minutes through a light 

bulb connected across a 12 V battery. 
How much h~at is produced? (6) 

( c) 

( d) 

Calculate the resistance of the light bulb in question (b) above. 

Four resistors of resistance 2 ohms, 3 ohms, 4 ohms and 5 ohms, 
respectively, are connected in parallel. Calculate the 
effective resistance of these resistors. (4) 

(e) 

(f) 

What is the origin of any magnetic field? (3) 

Explain how an electric current flowing 
(which is connected to the terminals of 
the resistor to rise in temperature. 

- Question--4. Chemistry. 

through a r esis tor 
a battery~ will cause 

(a) (i) What does tr.e atomic number of an Element tell you about 
the element? 

. (ii) What is the symbol us ed for the "atomic number"? 

(b) (i) What does tbe mass ,'number of an element t ell you about 
the element? 

(ii) What is the symbo l used for the "mass number"? 
(c) What are isotopes of an element? 

(d) Calculate the mass of 12 moles of Carbon atoms . 
(e) Hovi many valence electrons do silicon 3-toms have? 

(f) Draw an Aufbiln diagram and fill in the electrons of a 
phosphorus atom . 

(g) Which part of an atom: 
(i) remains unchanged 

(ii) undergoes a change during a chemical reaction? 

(7) 

(2) 
. (2) 

(2) 
( 2) 

(4) 

(4) 
( 2) 

(h) What kind of bond is formed between 2 atoms v,hich share electrons? (2) 

(i) Give the formulae fo r water, hydrochloric aCid, State whether 
the bonds are ionic or covalent. (4) 

(j) (i) How many bonds are there in a molecule of ammonia? (2) 
(ii) Give the formula fo r ammonia. (2) 

(k) Write the balanced e~uation for the reaction : 
Calcium reacts with water to form calcium hydroxide 
and hydrogen . . (5) 

(1) 2 Na + C12 ,2 NaC l 
-i' 

What mass of Na Cl would be formed if 25g of . C12 reacts 
with Na? (5) 

(±.2J 
Total: 200 

x 1,5 
300 + 100 = 400. 
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S";CTION A: MULTI ':r~E CH~nCE 

1. ' Elements are 2rr"!nrsec1 in the periodic: tahle in. order of . 
A. ml3 s .s number. B. n'~mber of neutrons. C. 8.tomi (; vomume. 
D. ato.mic numhero E, re l 'ltive ~tD(:lic m~~8. 

2. 
A • . 

. E. 

The following is elect.ric~lly negat.ive: 
an anion. B, a pr-oton. C. 8. neutl'on. 
an atomic nucleuf: . .. , 

The first energy level in a.r: ".to '.'-, of r:ofium 

D . a cntion. 

cont'l.ins 3. 
A. 
D . 

three elect.ronc. B. t.hr ee orbit. ~ ls. C. t wo elActrpns • . 

4. 
A. 
D. 

. two orbi t'llf'. E. two, ;l rotons. 

Olr represents t.!">e 
hydrornium ion. B. 
hydrogen ion.' E •. 

oxonium ion • . 
hyr1roxyl ion. 

5. When sodium combine, -:.itr c"lorine 

C. !:lmr(1onium i on . 

A. an electron is tl ~n~fprre~ rrom c~]orine t.o sodium. 
B. '. an electron ie, t r"n~.fe::rF·c" from p,cidiu:'! to e'-lorine. 
C. two elect r 0TIS ?I·e tr-pnrferrPG. from chlorine .t o sodi-um. 
D. tw'o electrons 8r" t.r2nE'ferrpo from SOrtiUCl to c h lo1'i1:e • . 
E.no · elect~on.tr~n~ff'r takes ~1ace. . 

6. When two ch lor i!ie -,to!ilS comtine to form Fl chlorine mCl l ecule, 
e l ectrons are R~~r e d b e t 0 n en the t wo atoms in ~uchB . w ay : that 
each atom appORr n to have t~ e electr0n 8tructur ~ of 

A. sulphur. B. fluorine. C. bro'~i;le. D. ·argon. · ·E. neon. 

. 7. 
A. 
D. 

8. 
A. 
D. 

st~r.d("", f.o r 
- 2 

. . The formu la 804 , 
'a molecul~ . . B. 
sociium sulph2te. 

a cRtion. C. a ·volY 8. tomic, ion. 
E. sulphur dioxi~e . 

MgS04 · is the c,",,, .'iC9.1 fOl'fnul s of' 
manganese Bulphi~e. B. ~gnRA neB~ ~ulD~9tp. 

. " 0 " . 

C. 
magnesium f!.ul~hitf' o E. m':l .. o.;n A3iu:':1 sulDt..,ire~ 

Calcium carbonqte occurs in nAture qs ,~ : 9. 
A. siaked lime. B. 17l8rble . C. h".J:ine- f:O<'l"l. D. w ;>shing . ~oda. 

E. 

10. 
A. 

blue vi trial. 

The molar for, ,1U1a ~""r's 
18. B. 1'7. C. lCl. 

. . . . 

of vi'l t.pr if' 
Do 9. E .. 3 • . 

11. A strongly ~lk.~ lin e solution mi g~t "Ave q ~H value of 
A. · l B. 4 C. l ~ D. 7 E. 0 

12. 
4.. 

13. 
~l>.. 

D. 

YVhen potAp.p. iu ··· ~ ;:~pt~. :t i s 
yellow. B. rTf'en. C. 

The ord e r of inc:: ,?') :.i :1,'1 
F; C1; Br; I. B. , B'" - , 
I; Br; Cl; F, E.; I; 

9] 9C~d in ~~ter, a fla~~a9peqr8, 
or a n[(e, D. w'-ite. . E. lilac . 

rp -:- ctivj.ty ror the '-:'8. 1cige n ,- is 
Cl; F; I. C. I; Jilj Cl; 

.. 
Cl; Br; p, , 

coloured 

Br. 

14. An ' eleme nt fDrms '3n o;: i o e wl-;ic ~ ('iF"01'1e 8 i1: ,,,,, t e r to forn'; a s t.rDne 
acid. The element is '9:·o i:,.", hly A. in Group G. E. in Group 1. 
C. in Group 2; b. o~ t. ~ p TiE:~t of B ?Pliad. E. on t~e left of a Period . 

P.T.O. '. 



15. 
A • . 
D. 

The equation 
oxidation. E. 
crystallisation . 

p,2 
RCI + NaOH = 1"8.C'1 + H~P ' is an examnle 
recuction. C. ne u'Erslisation. 

of 

~; electrolysis. 

16 . Vmen magnesi u~:t C"'lrbonate i,· adfpd t o dilueesulphuric acid the 
gas given o~f i~ 

A. ~arbon monoxide. B. c2rbon dio~ id e . C. oxygen! 
D. hydrogen, ~,!1ydl-o[:eYl 8ulT;l ... · i ,~e. 

17 • . 'l'he anode of an elect:;'olytic cell if. th.e electrode 
A. w~ich is negat ively c~~rped . B. whic~ ~~tr?cts cstion s . 
C. at which reduction Dcc' __ rs. D. at ~ihicJ:. oxidation occurs. 
E. which is connected to t"e negative tpr mam".l of the batti"ry. 

18. During electroly~;is 
A. . anions migrate tovar~s t he neg~ tive ~lectrode. 
B. cations mi ~rat e to~o rdG the nositive plectrode. 
C. electrons move from t he nositive terminal. of t~e hqttery to the 

positive electrode. 
D. the ions move in on~osite directions. 
E. ~lectrons move throug~ t"e electrolyt e . . -

19. ~ An insuluble ClreciT)itate is f ormed by mixing solutions of 
A. silver nitrate qnd sodium nitr~te. 
B. ;Barium chloride "'.nd c81cium ni trate • . 
C. ~odium carbonate pn~ ?o t a~s ium . chloride. 

D. ~odium chlori'i-e "nd potarsi Uln bromide, 
E. sodium chloride and silver nit ra t e . 

20. 

A. 
B. 
C. 
D. 
E. 

21. 
A. 
C. 
E. 

22. 
A. 

23. 

A. 

24. 

A. 
C. 
D. 
E. 

25. 
A. 
B. 
c. 
D. 
E. 

A hnt obje c t A is olaced in cont~ct with another objerit B. 
The average kinetic ener~y of the p3rtic les of A wil l increase if 

B has greater. mass t"an A, 
B has gr eater h~at c'oacity than A. 
A has a smaller s-pecific ':>e'lt c 7 D8ci ty th"n B, 
B ha.s a higher te~'1De~ 'l ture t ":C.n A. 
A is. made of a diff erent subst'lnce fro,~ B • 

. Heat of tr ansfor~Rtion (latellt hp ~ t) is give n out 
Only when ' a licuid boils . B. only v,r.en "" ' liquid f'o lidifies. 
only when a solid !7lelts . D. OYlly W'iP,rl ,~ v"tpour condense s. 
when a vapour c onc1ellsef. :>nd glso when", liQuid solidifies . 

, The ~orrec~_~I unit for ~e!,drins ~pec!ric hpRtcap:~it~lis 
kg/J B. JK C. J .K. kg D. Jl:g E. J . kg .K 

The quantity of '?nc-rc.-y "t-Gorbp;; . . by m kilogr8f1,<" of a substance 
with specific hp.-'t cClp"c i to' s whc>n i tf: temper'lture ip. rElised 
by T degree,. CpI 8 1\.'S is fiven by the formula 

ms B. msT C. m D. s sT 
.T 81" mT E. m 

JOUle found t~e sDecific heat cap~city of water by heRting a 
known mass of wRter in a cRlorimeter, using 

an e l ect r ic heate r coi l. B. a lens foc'Jssing the su., t S rays. 
a paddle wheel opprqted by a fAlling weight, , 
a paddle wheel oner 'l ted by a.n ~lectric motor . 
a Bunsen burner. 

When snol'! fall(', the .'lir t e:1D f'rQ.ture often rises, becnuse' 
latent heat of fusion (liquef~ction) is ~iven out. 
the specific heat c~p~cLty of ice is ~reBter t~qn of wqter. 
a war m front pa r cps ovpr whp nevPf s no~ f8118. 
the specific he~ t c-pacity of w~ter i~ rrp",ter thanof ice. 
l.".t ent heRt of coadenE.-- tion if: rivpn ')'Jt. 

(3 x 25 = 75) P.T.O. /SECTION B. 



N.B.: 

'1. (a) 

P.3 

.-. -.~ - SECTIo-rf'B: ._. AKSV'-ER IN EXA?,\'NATIO!-T BOOYS. 

HIGH:!:R .GRADE CAEDID:>l.T"SS II.NSiiBR· ,\LL THE -:1J"STIOi'IS • . 
STA.HD A.?D GRADS CAriDIDAT:!:S N\"S,'iER OXLY ~VJ<;STIOi'iSOn;, T';V04..L'ID THREE. 

The periodic t'lt.le. gives ,.0diUiTl ~s 

provided by t'1e t,,1--1f' to r"f'scl'ibe: 

11 
N 

'=>3 i
.
R

--' 
Use t~e information 

(i) the .naturf' 'lnd numbp r of t'le ":'.rticles in th.e nucleus 
of t :le soc.iuc. ,,-to,T'.; 

(. ' ~ . (i~~ 
. (iv ' 

the · nur.lb e r of electrons ir. t"e Eodiur.! 8to~; 
the 8.rrange,:,e·r.t of the electrons; 
the chemic~l p00perties of sodium, with regRrd to valency, 
OXidi sing/'.-educing properties, and ability to form covalent 

(b) (1) 

(ii) 

and/or ionic compounds. . . . . . ' (11) 

Frpm the per!.odic table d educe t h e bond 
of the fO}.lo·,;ing elf'ments: potfl.ssium; 
phosprlOrus; Ii t.hium; o>cygen; c i'\ rbon; 
nitrogen. 

numbe rs (va lencies) 
chlorine; aluminium; 
c a lcium; sulphur; 

Give the chemic.", l formuh'e of: calcium' oxide; sodium sulphide; 
(14 ) . magnesium iodide; pat'lssium c8.roonate. 
/25/ 

. 2.(a) 'Nrite equatioi1S 1'or the . .f'ollowins re'Oictions: 
. (i) lithium l'eaCts with w."t.pr; 
' . (.1i) ' . a piece of ?inc is .y l .qcf'd in'! solut.ion of c on:oer sulphate. 
(iii) . . br'Ol!line Vi2.t",r is F.ldded tb ~ f.olution · of pot.'3.ssium iodide . 

(b).· Aftf'r the I'f''''ctibon in ;l2.( ,, )(iii)" "hove . h'1s t8.ken nla'ce, 
, '. explain' how you co\.'lc t f's t t"p solution for t he p resence of 

free iodine. (11) 
. c 

(c)(i) Write t.he · f'QU8.U.OE for t'1rrB'>cti on bf'tween zinc '''nd' dilute 
, . . hydrochlo;:ic 2cid, USf'r' to Drf"J"'re hydr' o£,:f'n • . 

(ii) Draw I) d:ptc "'. of t"'e '1nn'1r<:tuf. w"ic!-] could be used to 

(iii) .' . 

(iv) 

prep~re 2.;1'.' collpct hyd.rofTeD over · vI."l.t.pr. The ' r.'.'1.i n ' fe'·,tul'es 
should 1:-e in.cic2.t pc b~' I" tel!'> . 
state w~et~pr ?ny 2ev~nt3ge. ar.d, if so, wh~t '~dvant,!ge , 
might be r : ~ined. by th.e use of heat in t .'le above "eact i on . 
Use the ~'"'avp c~p~ic al eouation to cRlculat~'whkt ma~s 
of hydro~R1, could be 'obtriinpd by cUssolving 25g of zinc' . 
in an f'}"ceR" of tw~, rochlbric ocid. . " . (14) 
. . . ( ~ 

3, (a) (i ) DrslV a sketch of 8 simple elpctrolytic cell for the electrolysis 
. of· sodium chloride Do luti on, t.oqethpr ~ith the elf'ctric circuit 

<:;onnected ' to t',e cell. L'Chf'l t.he LlD'nt'nt fe;,tures. 
(ii)Explain clee.rlj ~A~ 'i;'1,gt ":.~DDenp. 'jo{he~l the CUi'TPnt if" swi tchf'd on'; 

. " B wha t g'1.SPS qre ~lvan off nt the electrodes; 
.. , C . v,,"g,t r",=:ctions hflve t:o\t:en nlClce (give 
~~. ' fQuRtier. ~ ). (11) 

(b)(i) Mpntiont: F.i.;'~ec ·;j"'Yfi ·c"'l C ... . 'lr.fCP S ,,{hic)o C'ln b·? ~ro-:uced by 
a ri<Sf'ln~ t·e:TIpp1."8 ture of 8n obj ect, 

(ii) Compare t!te soli e' 10I'P.1 'l.r.d t'c'" g'l8eOUR for ."1 of "'. substance 
. under the follo~ing he-djnRs: 

~
A~ . Forc e beh'f'pn : 'olpcul P[;; 

B Motion of ,'oleculps. 
C Si ze and ,.'1?De of 8 p-i ven m"'"c- of t"e sub"t.8.r.ce. 

(D) COi~re~~ih i lity. 

(c) The tabl p Sh.O~F the rf'Pults of ~n f'xppr1~ent to ~et.ern ti ne how 
the velum", of '1 fixed m,-.sc of P:'lS is ... ff'ected by ch".nge of pressure. 
Complete t" .e t".hl,,: :r;:E3 Cj,j't~ ~5C 200 150 125 

VOLUi.iE 
HG: P.T.O . /4. 

12 
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QUESTIONS 4 AND 5~R~ TO DE ATTo;:.PT!<:D BY.' HIGH0R G~!",,)E CANDIDATES OI~LY. 

4.(~) A solution ' containing 4,77g o~ sodium cgrbonsteis 
a solutIon corit~ining 5,55g of c"lcium. chloricl.8. 
piecipitate is formed. 

added · to 
A w"'ite 

(1) WhR.t emb""t.Ance ie· prpCipi t~tpd? 
(ii) Calculate t~e mass of Drpci~it~te formed • (10) 

(b) (1) 

(i i) 

(iii) 

5. (a) 

(b) 

(c) 

Cslcul"te tl;.e Tn9.<:S of sonium hydroxine gr'llllil l es "'hich 
must be dic:801vec;, in 500 i':1illilitres of 501ution

3
in order 

·to obtain a c '·,ncentl"l.tion of 0,05M (0,05 mole/dm ). 
In a titration, 35 millilitres of the above standard soluti on 
were just neutrRli~ed by 15 millilitres of dilute hydrochlori c 
acid. . Oe.lcul".tE' the concentr"tion (in molar units) of 
the hydrochloric Rcid. 
O"lculRte t~e ~IPSE of Dure HCl which would be 
in one Ii t.re of th(' "cid solution UPf'd in th.e 

cont!'Jined 
above ~ifr~Jion. 

. /25/ 
Pi eces o~ hot COTI':- er of ITi"'Sf; lOOt) FInd tempe:~ture 81 DC a.re 
dropped lnto 300g of wRt.er At 15 C. T~e fln"l temperature 
of the mixtu;:e is 18 00. Given th2t tt'e specific heat capacity 
of water i s L!. 200 J/kg/Y, c~lcu18.te tre sDecific ""!eat c'lpaci ty 
of copper. (e) 

200g of glycerine ins ,:e ll-insul:'ltpd container of n egligi ble 
heat capacity i8 he~ted by a coil of wire connected to a 200 v olt 
electrici ty SUDDJ.y. If 0 . cur:cent of 5 amperes flows for 
15 seconAs, "nc. "t tl;e end of th.is time the temneI'a ture of the 
glycerine'is found to hav risen f rom 150C to 45°0, dalculate 
the specific thpiD~l c~pn9ity of ~lycerine. (8) 

In an experiment Vii t:-: "'. cons,t"lnt volume p;~s t'lerl;]Orneter, 
the oute'r j,,-cket· of t.~e f""lS burettE' ie filled with melting iCt'; 
t.he pressure of t ~e enclor:ed column of' F"8 is c8.1culated to 
be 100kPa. iiil1erl the outpr :hcl:et. 1-]'''8 be pn fill pd with r:te8.m 

. and the merc~ry levei tro~~h~ b~ck to its origin81 read~ng for 
the gns voluce, the npw prp ssu~f' of the enclosed F~s is calculate, 

(") 
(i~ ) 

to be 137kP9:. U'· e t"if; infQI'nl"tion to c'!l.culate · . 

(iii) 

(iv) 

the rise in prefsure Der dpgrpe Cel f iu r ; 

-. the ris~ in p~F'f~Ure "TIP!, opgrpe Cp.lf'.iu8;. eXT;>I'f'f. f.f'c1 ~s ~ 
fraction of thp prePEure at OOC; 
SUPPOf,inr. t !"3 t t·he [88 continue" .". t lovi tp.npprqtures to 

.behave s u hipct to the s"'~e l qw '!~ for the te ~roprature range 
observed in the experir:,,'nt. , At w'~"'t. tpQP"'rature, in ' degr"E's 
CelsiUS, thp pr~~fur e of the S~G wou10 droD to zero. 
Give" bripf ex~1~n2t ion, in tnru8 of the kinetic theory, 
how the crop ' to L.ero pressure at t~le above-JnpntionpCt temperatUl 
could lop r;' ol.8il:f'd . . " (9) 

/25/ 
TOTAL RIG:f 3;R ' GRADE: 

ST~1\'1HRD GRAD~ : 

... -" 

200 
150 



I PAPER 9 

STA.T'ID4.RD 10 MAY 1980 
PHYSIC ,\L SO IEt-'OE 

3IG,,;ER ,tU\'D ST~J)lc..l:m GRADE 

Higher Grade candidates anEwer ALL the quertions. 
Standard Grade candidate s ansVier Questions 1 to 36 in Part I, and 
Questions 1 to 4 in Part II. 

PART I 

Ring in pencil the l etter i ndicating w'1'1t you confider to be the best or 
most c orrec t answer to each quest i ')fl. ;' . 

1, 

A. 

A ,man tr ave ls 50krn due wpst, then 
20km due east, The m'lpnitude of 
110 B. 30 O. 60 D. 

40km Que south Rnd finally 
",i8 Qisp1'Jce 'ent, in km, is 
50 E. 90 

~ A free-falling ohjpct, starting from r est, 
of' 98m/s. I gnore resistance of the'lir. 

attains 3 velocity 
The distance travelled i s 

E. gem A. 1 960m 'B. geOm O. 50m , D. " 490m 

3. 
A. 

4. 
A. 
E. 

, 5. 

A. 

6. 
A .• 

. c. 

The f'ormula for calculating the weigh~ of an o.bjec~ i§ 
M = mv B. F = mg O. s = ~a t D. N = 2'mv E. E = mc 2 

The coulomb is the unit of 
charge . B. power. C. current strength. 
electromotive force. 

D. potential diffe r e: 

An object with an initial velocity 
5m/s2 over a distance Df' 50m. At 
attains a velocity, in :,/s, of . 

of 20m/s is 2.ccelerat ,ed at 
the end of this distance it 

25 B. 500 C. 30 D. 135, E. 270 

In order to give an uncharged 
neutrons must be .see ed. B. 
electrons must be pdced . D. 

objpct a positive charge 
protons must be removed. 
electrons m~stbe re~oved • 

, . 

E. n eu tr ons must be ~ eiTcOVPC • 

7. A stone is rai 8ee verticR11y ane acquires a potentia l energy 
of' 100J . The s tone is then droDPed , 'md "1ft PI' it ' has f a 11en 
O,5m its potpnti'!l e'nprgy has decreased to 40J. The 'kinetic 
etie rg y of t~e stone at this point is (in joulps) , 

A. 60 B. 50 C. 140 D. 2,5 E. BO 

8. 
A. 
E. 

',' 

A gamma r'J.y, is" bparr. of 
electrons. B. protons. 
neutrons. 

O. photons. D. helium nuclei. 

9. · In a vacuum, e1f'ctromagnetic vl,,-ves such as r adio waves, ultra-violet 
r ays and X-r~ys ~gve all the same 

A. wave length. B. amnlitude . O. speed. D. frequ ency. , 
e. phase. 

1 0 . 

A. 

11 . 
A. 

E. 

The colour 
cont en t is 

violet. B. 

of liGht consiFting Df Dbo to~s 0 ith the lowest energy 

C. [TPen . D. blue. E. yelici\v~ 

ion ~h~~2t he f'lectron cBnficurqtion 
Is " '2 8 ' 2p5 O. ls '~ 2sG 2p6 D. 

11.Water molecules are gttrqcted to P8 ch other by forcPA thnt Are called 
A. ionic B. covalent. , C. me tglJ,ic. D. hydro pen bonds. E. van de r We~ 



P.2 
13. Polarisation of light inr'icRtes c tJ-JRt. lirht 
A. causes ·the photo-electric effect • . . B. iR~ 10n~itu~iDB l w~ve motion 
C. can be diffracted. D. is . " tr'lnsvprsew,,"e motion. 
E. has par1icle properties. 

14. The relationash in representing the i~eql gas law can be expressed 

A. pV = k B. V k T = C. pT = k D. ' pV = k E. 
" T 

E = k 
T . , 

15. A town in the Karoo experiences an annual r~nge of temperature, 
in °c, of 45 de~rces. The minimum temperature, in kelvin, could 
reasonably have been 

A. 263 B. 225 C. -15 D. ~;93 E. 7 

16. A transf.ormer h8P. 150 turns on 'th_e SeCOn0.8ry coil, and 6 000 
turns on the prilil~ry coil. The potential difference which must 

be suppli ed across t'1e 6 000 turns in or'de r to 8ctivate a 6V bell 
connect e" across the seconejqry coil so that it rings properly is 

A. 40V direct current. B. 6V oirec t current. 
C. 6V alternating cun·ect. D. 2Ll OV c'ii r ect current. 
E. 240V altern'lting current. 

17. An obj ec t hR.ving 8 mRfS of 3kg is supuortec1 on a hori70ntal 
fricti onless surface . A. force of 30N c-!et· E'. 'on the ohject for 
2 seconds in a horiront~l direction . The dis~lacempntof the 
object during this time is 

A. 20m B. 180m C. 40m D. 10m E. 30m 

18. An object hElYing fl ma.FS of 20kg is sup" orted on a hori?ontal 
fricti ,)nlef'-s surf'lce and is connected to R. hanging object of mass 
5kg by means of a light ~tring paieing over ~ frict~onle~s pUlley, 
The accelergtion of the object of mass 20kg, in m/s , is 

A. 9,8 B. 2,5 C. 1,96 D. 5,0 E. 2,45 

19. The heating element of an electric kettle has a r es istance of 
60 ohm, and it is connected to 8 direct current source of 240V. 
The rate of transformation of energy, ,in watta, is 

A. 960 B. 9 600 C. 1 440 D. 4 E. 0,0036 

20. In a thermi onic diode, electrons will travel from the cathode 
to the anode only if 

A. the cathode is he<lted ·directly. B. t!1e eat'"lOde is heated indirr "'.: 
C. the cathode is sufficiently he",t ed , .dirf'ctly or indi r ectly, and 

an electric field, directed from the Rnooe to the cathode, is appli l 
D. the cathoGe is heatct:, directly of' i ndi r ect.ly, 8.nd an electric 

field, dirpctf'd frca the cathode to t~e ano~e, is apnlied. 
E. the cathode is ~eated inoirectly, qnd, an electric field, directed 

from the cathoGe to the ~node, is Rpnlier1 . 

NOTE: -- Next t o each of t.he numbers from 21 to 30 inclusive, . rite t.he let ­
according to your selpction of the item from list B which is 
best associgtf'ci ',lith the numbpr from Ii s' t A. 

'T.IST A LIST B 
21. unit of current 
22. cap~city of q body for doing work 

by reason of its Dosi ti.on 
23. momentum 
24. unit of power 

25. quantum of electro'1",gnFtic 
r adiation 

26. metallic bend . 
27. Lewis struc ture 
28. ionisation 
29. ionic crystal 
30. surface tension 

A. photon 
B. ampe re 
C. wat t 
D. ' mv 
E. potent.ial energy 
F. H:Br 
G. NaCl~ Na+ .... Cl'e 
H. VBn del' Waals forces 
I. delocali sPd electrons 
J. forces of cohe~ i on 
K.coulomb 
L. kinptic energy 



, ' 

NOTE: --
-.~ 

The calcul"tions and answers for the remaining qupstions in 
Part I are to be done on your ~nswe r book. 

31. A car tr'avelling 'l.t a speed of ;Jomls in a straight line is de­
celerated uniformly ovpr a distsnce of 168m, thus rpducing its 
speed to 8m/s. Calculate the accelel' ation of the car. 

32. A sto~e of mass 0,5~g is released from a brid ge spanning a river, 
and hlts the water after 4 seconds. I gnore the r esi stance of 
the air, and calcuJ.qte the J~inetic energy of the moving s tone 
at the moment it hits thp water. 

33. ' An elect.ric circuit conf'ists of a SV battery and t.wo rpsistances, 
of 5 ohms and 7 ohi7ls rrsnectively, connpctpd in 'Eerips. Calcula-
the magnitude of plectric charge w~dch 'Y1SSPS a fixed .point in 
the circuit in the coursp of 4 spconds. . 

34. Calculate the rna's of 6molei of wa ter. 

35. 50ml of a gas at a prf'ssure of 59kPa ::md at '22 0 C are . 0 , -
volume while the ter;;peeature is lnCy paFpd to 57 C. 
the new pressure. 

kept at cons1 
Calculate 

36. Calqulate the freouency of a radi o wave having a w~velength of 5m. 

N .B.: Allocation of m~r- ks: (!uestion 1 to 20: 3 each: 60 
gueEtion 21 to 30: 1 eflch: 10 , 

30 
TOO : ' 

question 31 to 36: 5 each : 

QUESTIONS 37 to 40 ,,~-q:q; TO BE ATTE),lPTo;;D BY ;-IIGHER GRADE CANDIDATES OULY. 

37, 

, 
38. 

39. 

AI':- obj ec t having", m",r<s of Skg is projected vertic8.1ly upwards 
. Vllth an initial kinetic enerGY of. 2 7003. Ignore "lir-friction ar 

. : calculate the \llaximum hei[,(ht att8.inpd if the gravitational accele r 
.. ation is 1 0m/s:C . 

A. small sphere 'r; i th 8 . m'lt's of 5xlf1:... ekg is pl,;,:cpd ''in a~ e l ectric 
field with a hori?ontflJ. rirpction ."lnd 8 field stren~th of ",OV/m. 
Calculat e the acceleretioh of thp suberp in the ffi~ecti2§ of 
the electric fipld if the sphpreh~s R charge of ~,5xlO C, and 
can move freely. . 

When an atora ch2.npPf; from an excited 5 1·at.e to t '1e ground s ·tate 
it radi ates a photon v:ith an enprpy content of ·3,3xlO-19J. -
Calculate t~e wavplenzth of this elf'dtrDm~gnetic radiation . 

40. Calculate the :'lass of sulphur in 5mol pure sulphuric ' acid. 

Questions 37 to 40: 5 each : 20 
. I2TI 



PART II 

Standard Grade candidSltes must FlnSw('r Q1.1 pstion 1 to 4. 
fiigher Grade candid'3.tes must "nsVier '111 th.e QUf'stions. 

1. (vECTORS: GRA.VI'ry: MOME1\'TUM) 

(a) An object undergOE'f. thE' following dir.pl'lci"ments: 

6lan in the direction 600 (60 0 E of N); 
8lan in the dirE'ction 1500 (i.e. 60 0 Sof E). 

(b) 

Determine by 'lccurate dr aw ing Rnd megsurement, using the sc~le 
10mm equival"nt to lkm, the m'3.gnitude and direction of the resultar. 
disulacement. (16) 

A trolley of mass 3kg tr ave ls at ~ velocity of Sm/s due n orth. 
A second troll ey, of mRSS 4kg, following the first trolley along 
the same path, travels 8.t fl velocity of 9m/s due . n orth. It 
overtakes the first trol ley and c.ollides v,i th it. After the 
collision. the first trolley is travelling wi t h a velocity of 
9m/s due nort h . 

(ii Calculate the total momentum afte r the collision; 
(i~ Calculate the momen tum of eRch troll ey before the collision; 

(iii Calcul<>te the VE'locity of the second trolley after the collision 
(iv) Name and state in wornp. the nhyroic'll princinle you have used. 

. (20) 
(c) (i) state in words Newton's Law of Universal Gr8vitation. 

(iir Calculate t~e gravit ationa l force bE'tween two mpt~l spherE'S 
. - ,_. of uniform c'ent';t-ty,if tr'·eir w~"-ses an' · 30kg · and 5Dkg r.espective 

(iii) 

2 •. 

{a) 

(b) 

and the distance bE'tvleen their centres is 5m. 
s tate precisely how the force hAtwpen the spheres 
affected if the distnnce between their centr es is 

wil l be 
reduced 

(14) 
lM/ . 

to 2,5m. 

ViORK: CURREI'lT ELECTRICITY) 

A force of BN ac t s in . the direction 3100 (i.e. 500 ~ of N). 
Dete r mine by accur"te dr'?-.ving, using the scale 10mm equi valE'nt to 
IN, the componpnts of tlle forc'" in the directions due north 
and due WE'st. (14) 

In the equations F 
quantities appear. 
two ·e qua t ions, " nd 
quanti ties. 

= rna ~nd v = u + at, six different phYSical 
Explain tl-Je me'Ining of "8ch symbol in the 

state which 8re vectors And whi ch are scalar 
(12) 

(c) An obj ect having "a mass of lOkg is lifted vertically to a height 
10m above the ground . Ca lculate : -

.... (i ~ 
(ii 

(iii 

(tv) 

(d) 

of 
the quantity of ':. orY done; 
the potential priE'r~y of tl-]E' ohject in its l-Jighest Dosition; 
the sum of its notf'ntial enE'rf!Y .''-Dd its l-ineti.c enerr'Y ",fte r 
it has f~llE'n 5m ; 
the veloei to' of the object 'ilhen it strikE'S t'1e ground . (12) 

An electric cireui t cons i,t. f' of fl. b8ttery n rovidinr an EMF of 
6V, and hiD /)·-Oh:01 resistor s connected. in pRr .")llel; 9.n ammeter 
is connected c'i;:ecily to one of the resistor·s (Le., in series wHi· 
it, but in nRrRIIE'l with the other resistor). 
Calculate: - . 

(ii the re8ding of the ammeter; 
(i~ the combinr~ resi s tance of the two parallel r esistors; 

(iii the quanti ty of enenry converted in one of the two resistors, 
if the current l"f'g i stered by t.!le ar.-L'lletrr i s kept constant 
for t\'10 rninut'?s. (1 2 ) !50! 
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3 • . (WAVES: EL~CT!(IC FPUJ)S: ATOnCSTRUCTlJRE) t-: -. , . 

(a) ·Complet.e the following sentencE's by lui ting down the missing 
words. YDU nped not write DUt the whole sentence if your answers 
are clearly n'lmbered. 

(i) A displacement vecto r h~ s both .••.• and ••••••• 
(ii) If air fricti Dn is ignDred, gI l obj e cts fall towards the earth 

with the same •.•.. r ••• 

(iii) Between unlike chargl"s there exists a force Df'. ••••••••• 
(iv) The emission Df electrDns from a metal as a result Df heating 

is called ..... ~ ~ . I\' •• e ~ ~ ~ •••• " , 

(v) Resistors can be used ".s Dotential di viders if they are ccmnect E 
in - t d f· ••••••••• c ~ lns · f' 8 0 _ In.:, ..... ) ...... 

(vi) For the trgnsmir siDn Df alternqting current over long distances 
a •..••.••. , .• is us ed Rt the Dower station. 

(Vii) A man wal ks 6km north r.md then f)km p-outh. - ::is; ••••.. • • . is zerc 
(viii'- The equation F = rna if. a ma themqtic9.1 fDrmulgtion Df Newton 's 

.••...•• Law of Motion. 
'· .-: (iJ;:)~- _ . . Ail--·electric current will flow in a conductor Dnly if a •••.•.•.• 

exists between the ends Df the conductor •. 
- (x) . The bend inG of Viaves arDund the edge of an Dbstacl·e i s due 

to the phenomenon called ••• . ••••••• ,... . ( 20 ) 

(b) The frequency of an ultra-violet .wave · is 7, 5xlOl4Hz. 
(i) the wave-leng th; . . , . . 

Calculate:-

. (ii) the energy of a photon . of this r ad i a tion. . 

(c) TWD beams of electrDns a re proj ec t e d in a directiDn from tDP 
to bottom Df YDur p are. Beam (i) encount e rs an uni f orm electrosta 
tic field direct pd fro m l eft to right ac ro ss your nase ; be~m (i i ) 
el)-counters an uniform m9gnetic fi eld perpen c' i cular to the pape r, 
dl.rected dowm/ards into ·e rhe pape . Dr 'l.Vi · 2 f;ketches to show 
the p a ths follow ed by beam ( i ) and be am (ii) r p spec tivci1Y. (6) 

(d) Potassium is the e l ement with fl tomic numbpr 19. 
(") 

(i~) 
(iii) 

(i v) 

Writp down-its electron configu r a ti on , using the s,p-notati on . 
State what you c'ln d iscov e r a1-)ou t the number arid t ype of 
particles in the nuclpuE, from t'le information g~v~il ·. . 
Viri te d own the fQ r l'lU l a of .the no tas piu!Tl i bn , ·a n d . rod-ate Wha t _ 
its electron cDnf i ~ur atiorr is, .using the same ~o{a tion as in (i) 
What ·r e l ationshins v;ou ld you expect to f'ind · betwe·!n the .chemical 
prope rti es of not·"s8ium and tho!'·€' of c.odium'j'Giv.er-easons 
for your ansv:er s ~ .. ( 14 ) 

/ 50/ .. 
4. (BONDING: SOT.,IDS: ORGANIC C::ElIISTRY) 

(a) Hydrogen c'Jlo ri~e·- i s a typical examp l e of a covqlent mo l ecule. 
(i) Draw .the LpwiE'. f.t r uct.ure of the mo l ecul e . 

(ii) Name t'"!e ·orbi fa l s from each a to m that -are i nv olv ed in the bondi n 
and stat e w~at h Rppend b etween . these orbit a l s when b ond ing 

(iv (iiil 
(v 

(Vi 

(b)(l..-) 
(ii ) 

occur s . 
Dr aw t he molecule, showing t he resultant shape of the orbital s. 
Vll:at is a covalent bond? 
What is · a diu.Jle ? 
State, wit'"! re Fl~ons, whe thf' r ~n HClrnole c u le i s 8 dipole or not. 

( 26 ) 
What is a cryst p l? 
Describe the r tructure of the diamond lattice, stat i ng clearly 
what change the c~rbon a to mf have unar rgone t o form the latt.ic e . 

, _ (1 2) 
(c) Th e s aturat ed h:;droc;) rbonf forn t he simplpst hOr,lOlo!!ous ser- i es . 

(il Wha t dpes s8tu:, ,, tf'r1 mean? .: 
(ii What is a ho· _olorrJuf' sPfin: " . 

(iii Write down t'c" [,pner'l 1 f ormul <' of thi s serif'S. 
(iv Draw the str'.lctuJ'fl l ]orm'.l13 of bubmp . (12) /;;0/ 

HG t '.lrn to P. '" 



FOR HIGE"'R GRADE CANDIDATES O"\LY. 
5. (CURRENT ELSCTRICITY: ATOic!I C STRUCTURE : BONDING: ORGANIC CEE"IIST 

(a) Three long parallel conductors ~re aligned in a north-south 
direction, and lie in the same hori?ontql ~lane. Conductor 

Plies 20mm to the ,'iles t of conductor Q, and conductor R lies 40mm 
to the east of Q. T'!e conducto re; carry currents 'IS follows: 
P: 3A conventional current flowing north; 
Q: 4.4. .conventional current flowing north; 
R: 5.4. conventional current flowing south . 
Calculate the magnitude nnd direction of the force exerted, per metre 
length, onQ. (19) 

(b) 
27 

A particular isoto') of aluminium h'1c t"'e structure 13A1. ' 

(i) How many protons, neutrons and electrons are t:'ere in an·· 
atom of this isotope? 

(ii) State the s'.'mbo l I~or each quantum number, what information 
~s given by each, qnd the valu~ of each for the last electron 

(c) 

(i) 
(ii) 

(iii) 
(iv) 

(d) 

added to this "tom of aluminium. (21) 

Methane is a typical example of a covqlent molecule with a shape 
which is best explained in terms of hybridisation. 

Why does the molecule exist r8.ther them the separate atoms? 
What would be tr.e shape of the mo l ecule VIi tl)out using the 
concept of hybridiEation? 
·Nhat is the sl,ape , and what 8.re the bond :'Ingles of t'1e molecule \ 
How is-this s!13,pe exnlained in terms of hybridisati on? (18) 

The structural fOE,lUlae of three or-~:mic compound are shown:­
X H 

, (A) H 
'c 

H/ 

H (B) fI-C:=C-H (C) I I 

(') 
(i~ ) 

(iii) 

(iv) 
(v) 

= C .... "Ii 
Name the three co,·,moundr::. in correct order. 

H - C C - OH 
i I 
H H 

What are unf.atur",ted 'compounds? State v:'1ich of tl)e above are 
unsaturated. 
What structural difference exists between the carbon a toms ih (A) 
a~d those in (B)? 

W%t is iSQmeri "r,1? 
Discuss the existence of isomers of the compound 
by structural formuIa .(C); 

Totals for P"rt II : SG 200 
HG 2S0 

Tot81s for whole lJaper : SG 300 
'EG 400 

., 

represented 
(22) 
/SO/ 
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Answer all questions from all sections. 

SECTION A 

Ans,wer the foll 'owing, 29 questions on , the MULTIPLE CHOICE ANSWER 
SHEET by making a cross in the block containing ,the letter 
representing the correct answer. Only one of the five choices 
is correct. Use a PENCIL. 

i. The line joining a point on ,the , object with the corresponding point 
, on the image forms the ' 60110wing angle wi th the mirror:' ,. , . 
, (a) 1800, (b) 90 (c) , 45 0 (d) 00 (e) none of these. 

2., Th,e ,ap:parent depth of the plug in a bath of water is a result of 
-' - (a) total internal reflection, 

_ (b; only refraction" 
(c) refraction and reflection, 

(2 ) 

(d) the fact that water is Dptic311y less , dense than air, 
(e) expansion and contraction. (3) 

3. Which one of the following diagrams represents the path of a ray 0:(' 
light from one medium to-a second medium of greater optical density? 

4. 

6. 

7. 

8. 

" ( a ) (y / ( c r /~/ ,~ (~) ;;r ( e ) \:._ 

/
',::: -;6----~ , 11 

/": " t : /11 ': l 
A prism refracts" red light less than violet light. This demonstrates 
that :' 

(ar white ' light is, a mixture of only red and voilet light, 
(b) ~ed likht ' has a lower frequency than voilet light,' 
(c) red light has a higher frequency than voilet light" 
(d) .red light ,has a shorter wave length than violet light, 
(e )'Ted 'light travels faster than violet light. 

Nearsightedness can be remedied by , 
(a) making the eye l ens fatter, 
(b) wearing spectacles with suitable convex lenses, 
(c) wearing spectacles with sui table concavel~n'ses, 
(d) shifting the retina further from the eye lense , 
(e) cl-osing one eye. " .' , ,' " ' 

An object30mm from a convex lens is 15mm high.An image 20mm high 
is formed. The distance inmm" of the image from the l ens is: 

, (a) 15 (b) 2 " (c) 50 ' (d) 60 ' (e) 40 , , 
Musical notes A and B have frequencies 400 and 600 Hz respectively. 
If the~ have the same amplitudes then A and Bare 

(a) of equal pitch but not equally loud, 
(b) of equal pitch and equally loud, 
(c) not of the same pitch but loudness in the ratio 2:3, 
(d) equally loud and not of the same pitch,-
(e) of equal pitch. ' 

To raise the teRperature of 5000g of water by 200C 
quantity of work, in joules, must be done: 

(a) 4,2 x 19,2. (b) 4",2 x 103 (c) 4,2 x 10'" 
(e) 4.2 x.10 ' ' 

the following 
,­

(d) 4,2 x 10 

(3) 

(3) 
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9. When a quantity of gas is compressed by the piston of a hand pump 
(a) the kinetic energy of the gas decreases , 
(b) the internal energy of the gas increases, 
(c) the temperature of the gas decreases , 
(d) the only work .done is against friction, 
(e) no work is done; . " 

10. As soon as a substanc e begins to change its phase any additional 
energy transferre d to the subs tance. .. is used to . . 

(a) inc.re ase .the .kinetic energy of the· particles, 
{h) "increase the .potential energy and distance between the ,. ' 

"1 , ~:- . ~ pa1rtil:.!les,·' ,- . ' 

( . \ 
' ; 

, 
. , "' (c} " incre'ase the' t el!lperature oJ the substance, 
.•. . " " '( d) ' decreas e the tempera ture of the substance, 

(e) revers e the change. . 
.il. , lSkJ:of: energy is just enough to melt 50gof ice~ Hence 

(3 .. 
tne .:specific 

laten~ heat of fusion of ic e is: . 
(a)3,33k%g.(b) · : 333J/kg ~ . . (c) 300 .... /kg(d) JOOkJ/kg 
Ce} ' 0,3kJ G .. : ('3) 

12 , If the resistance of the ammet er, b a ttery and circuit wiring i s 
30hms, which on s of the following .circuits· will result in an 
ammeter r eading of 3A? .. ' . ' ..,." ; 

ri!J.-Y·h · ·r-/ 1
.
V '~'I r-/~ ~-~~l' . . ··I--:i""!:'!. '. '. . J'J, v \c- ' I . . ' ~~- ~: - .: 1:' 

" .... . ' ~. . 
po, (' ~ . ', A 

( 4 . ../2 

''v'Vv\\-- J " . \ "AM'\ '"L~ ---'Vy'iVv-- mn 

. (a) (b) (c) ' (d) (e) ( , ' 
t . 

13. A current of 3A i s equa l to the foll owing r a t e of flow of charge: 
. (a) 3A. s. (b)3C.s(c) · 20C/s (d) ' 3A/s ( e) 3C/s ' (3) 

14. Therelatio:m,jhip ViI fo r aC8!,·i;a.jn metallic conductor is. 4'. 
Wh en .this conductor:i.s connected. to.a 6V-battery " the current .in 
it i s'; ··· . ' . . ' 

. (a)' 24 /1. (bY 2A · (c) 2 , 4A (d) l OA ( e ) 1,5A , . (3) 
15. Thedi:rection of '~he mc.gnetic field at the point ·P as shown in · the . 

ske(~~ i~~rali el t~ thG conductor, . • , . -'~ ·:t-:-'-I' 
«b

c
» fr om l eft to right, I "~ .... 

from right to left " P • 
(d) . perpendicula r out of ' the paper, I' : 
( e ) perp endicular into the paper , fv·./V\V~. --:---' 

16. To supply a 6V bell from a 220V source,a transformEir mu~t be u~ed 
which h as a winding ro:\tio (prima ry: secondary ) of: 

( a ) 6:1 (b) 110:3 (c) · 3:110 (d) 1: 220 ( e ) 

17. The number of electrons i n the isotope ~Li is: 
. ( ~) 3 (b) 10 (0) 4 (d) 7 . ' ( e ) 5 

18. Which one of the follqwingrepresentat{ons of atoms in their 
ground state i s wrong? 

( a ) Sodium: ls~2s22p63s' 
(b) 'Oxygen: 1s"-2s:1.2p/

e . 

( c ) Hydrogen: Is' 
( d ) NitroGen: I s%2 s ' 2p/

e. . 

(e) magnesium: Is"" 2s" 2p· 3s2 
. 

19. Neutral a to~s of ~JNa and ~/~a differ with respe ct to the, 
( a ) humbEr. of neutrons a nd number of pr otons , 
(b) atomic numb er and the r e l ative atomic mass , 
(c) numb er of n eutrons End rela tive atomic mass, 
(d) numb~r of protons only ,' 
(e) number of electrons only. ... cont. 

220:1 

(3) 

(3' 
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20 • . The ' number of~alency ' electrons in"an 'atom o£ sulphur (atomic 
. , number is 16 ) is: ' . 

(a) 2 . (b) 4 ,. (c) 6 Cd) 1 (e) 0 
21. .". Vlhich 0.£ the following 'represents a mole? 
", (a) Igofhydrogen gas 

(b) 32g of : oxygen gas 
. : (c) .. 17go~chlorine · 

(3) 

Cd) 16g of oxygen gas . 
(e) 6g of ca rbon " , 

left to righ:t'inthe 
is the . s .trongest 

(3) 
22; . If the ' reactivity of metals decreases from 

Periodic Table, which one . of the following 
,' . . reducing agent?"' " ' , ". . 

; (a) , sulphur .. (b) phosphorus C c) aluminium . (;1) inag~esium 
. . .. . .: ~ e) sodiuin ',' , .... , '.. . 

23. The reactivity series of some of the metals is: MgiCa, AI, Zn, 
Fe, Pb. !:Deduc·e· .. wi·ch . one : of the .following metals does not displace 

. 'iron"' fromi ts salt solution:' " 
(a) zinc (b) lead ' (c) magnesium (d) aluminium (e) calcium , 

. 24 •. , Sulphur burns ' in oxygen:, to .' for'm' sulphur dioxid~according to the 
.. equation: ' . S + 0,2.-'>- SO", .. 

What mass of sulphur dioxide,in,grams, will be formed if 3,2g 
". ofsul:phur is burnt? 

, ..... (a) · 4,8. , (b) 2,4 . (c) . 4,0 (d) 3,2 ' (e) 6X (, ) 
25. '. Which of the ' following metals is the most reactive with cold water'( 

. . ( i) Copper (b) iron (c) aluminium ' (d) potas siu~ ' (e) zinc (3 ) 
26. Which of the following elements is the strongest reducing agent? 

( a) mercury (b) copper (c) chlorine "{d) alumi.nium 
( e) li.thi um .' ; , . ( 3 ) 

27 

28. 

29. 

In the investigation of thecl.isplacement o'fone me tal :from a solution 
of its ~ompound by another metal, the following observations were 
made: . . . . ' . . ' 

. Lead metal di'splaces copper from a solution 'of: copper, s'ulphate. 
,Zinc ill-etal displaces l ead fr om a solution of .le·ad ni tra'te. 
Henc e', the orde r of decreasing reducing ability :of' these ' metals i s : 

(a) Zn,Cu,Pb (b) Zn, Pb,Cu Cc) Cu,Zn , Pb Cd) Cu,Pb,Zn 
'. ( e) Pb , Zn , Cu . . . ' ,' . :. , ., 

Which one of the following s tat ements is true with ~egard to the 
sUbstances calcium oxide,lithium hydroxide, carbonic ' acid,potassium 
bromide: 

(a) 
(b) 
( c ) 
(d) 
( e ) 

When two of these substances is heated, oxygen is'released . 
Three of these substances contain hydrogen .atoms . 
All four substances contain oxygen atoms. 
Two of these substances ,contain potassi'um atoms." 
Two of .these substances,dissolved in water,caUse universal 
indicator . to· turn blue. . ( 4 

In a r edox react ion ..•. 
(a) the reducing agent is reduced, 
(b) the · oxi di>Jing agent is oxidised, 
(6) the oxidising a gent loses electrons, 
(d) the reducing a gent ga i ns electrons, 

.. (e) the oxidising agE nt is reduced. ( 2 
/90/ 

, P.T.O. 
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SECTION B 

EaC'hi tern ' in :the first, ,column matches an item or description 
in the second column. Wri te down the numbers:of the items of 
the first column 1 to 10 unde rneath ea'c11 other and next to 
each only the letter , of the ' most suitable matching description. 

1. Filled s-orbi tals (a) potassium 'chioride 
2. Orbital (b) probable spaces in which electrons 
3.Atomic mass , uni t may be found " ' ' 
4;Normal valency (c) good oxidising agent ' 

' 5.Mole " (d) one twelfth of the mass of an atom 
6; Li thium' ofcarbon-12 
7.Salt crystal lattice (e) alkali earth metals 

'8;Alkali (f) number , of atoms in 32g of 0" 
9.Anion (g) unpair ed electrons in the, l1lghest 

10,Hydroniumions energy level ' ' 
(h) positi~ely charged i0~'~, ', 

' ( i ) responsible for ' acidic ,property 
(j) soluble base ' , 
(k) good reducing agent ' 

carbon-12 (1) number of atoms in 12g of 
, /10/ 

. '" ,j . , " '. , SECTION C 

1. (a) Draw a ray diagram to show how two lenses are combined ' to form 
:, a microscope. Show the positions of the. o~ject, . the 'ima~es'and 

'" -the focal points.Label the leil~es accprding to their ' mimes. 

: ~~)Gi~~the meaning of 
(1) heat, 

,, (2 ,'l , latent heat of Vaporisation 
(3),internal energy. 

. ,.,' . ~ , 

, " 0 ' ' : 
of water at lOO",C" ' . ., ,, . 

',!; .'} ;' .. 

:. ' : \ 

(c) , In the circuit the four 2\'-cells each have a resii;;'tarice ' Of 
' ,0,25 :ohms. Ignore the re sj.stance ' of V, 11 and the wiring. ' 

, (1) What are the , readings on V and A when the switch is o~en? 

.. .... 

"(2) Calculate ' the, totaL resistance '" " , 
of the circuit. 

, U) What is the reading on A when 
, ' the switch is closed? 

. , (4) With the switch close~, a~ 
~ -' . yol tmeter is connected across 

" " 'po ints X and Y. What is the 
reading on this , ~oltmeter? 
What is the reading on V? 

" (5) What quantity o~ energy is 
transferred to the ' conductors 
in the closed circuit in 

( l ' 

one second? ' ,' , 

Write down the meaning of each of the symbols in th ' 
as well as the units : in which they are measured~ 

( } 

.. ,0I1a 

(2) 
,~Q = m.c.G , " " ", , 

A quantity of lead of mass 1400g and ata tempera ~~l . of 
1200 C is added to 130g of wa t er at 18°C. The temperature 
of the mixture r i ses to 35 0 C. Calculate the specific heat 
c apaci ty of '~; ,e J.ll1d. (: 

/50, 
2. (a) 11 single beam of red li ght is directed obliquely onto the side 

of an equelat e ral pr ism. 
(1) Draw a ske tch to show the; path of the beam , through the pri s m. 

•. . . . cont . 2(a) (2) 
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2. (a) continued. . 
(2) Indicate in your!sketch: the angle of refraction ,(r) at the 

!first -surface of' sep:\ration; the angle of incidence (i) at ; -. ', 

the second' surface of separation; the angle ' of .deviation ( 1). 

(3) Under what circumstances will the angle of .. p-eviation be 
'."amihimum? . ' . . . . : . . . 

(4) How would the angle of deviation differ if blue light was 
'. '~used instead' of red light? Give a reason for your answer, (1 : 

(b) Explain briefly the mf,thod we . used to measure the speed of sound 
' ·in air; ' nlentioll the precautions which need to be taken and discuss 
possible i')o)lrces of ·error. . . (9 

(0) A ~ piece of hot ~etal of mass30gand Specific Heat Capacity 
840 J.kg-I.K-1is dropped into a cavity in a large block of ice. 
7,5gof the ice melts and the~ mix~ure of metal ' and w,~er in 
the cavity eventually remain at 0 C. Calculate the ' initial 
temperature of the hot met~l. . ' . (I ' 

. (..1 ) A' strong. baT magnet is pushed into a coil as shown' in the diagram; 
(1) \';hat should you observe at G? Why does ,'this happen~ 
(2) Name three ways of ' increasing the eiiec t in .. ( 1). · . 

... .' , (3) The directi'on of the cl,irrentis shown in .the diagram, What 
'. effect does this have on ' . .. 

the' appro'aching magne t? 
,, ';. (4) What other means, without 
.... . using a permanent · rr,agnet, 

would produc'e the same . 
.. eff~ct oSserved in (I)? 

(5) Name two common bits of ' 
apparatus which operate 

;. , on .,t·his principle? ' 

. .,..,.T:'\....p.~~"'T"":\·-~?l · , ., ./ I 
I ' ,f (':i . / '(" . ; ' j ,' . , . . I 
{ , I ' I J ' " " . 

. ! .•.. : . i .,~(~. 

~--+(~\-~>_t ~ · " 
'-J' . '. e-

3. C'l) The elerr\ent .phosphoru·s ,canb.e Viri tt.en T~P. 
(1) Vlha t·j..s··.the atomic number' of this element? .' 

.. ' " r :;. {'2) Hovv' many' electrons are in one 'atom. of this· element? Use the 
arrow-block notation /11 to ' represent the electronic structure 
of an atom of this element. 

(3) 'Ho:", many valency electrons doe s this element po ss ess? What 
is the normal valency of phosphorus ? (l 

(b) By means of the a rrov/-block no tation , show how two atoms of 
hydrogen and one atom of oxygen combine to form a H,?.O molecule, 
Mention the type of bonding and show;nn your sketch, which 
orbitals are involved in ~he bonding. ( E 

(c) The 'compounds carbon(lV) oxide and carbon(ll) oxide are examples 
of the occur ence of multiple va lencies. 
(1) Write balanced equations to show how these compounds are 

formed fr om their elements. 
(2) What type of oxide i s carbon(lV)oxide? 
(3) Name the product formed when carbon(lV)oxide is di ssolved 

in water? Writ e the balanc e d equation for the reaction. 
What effect does this solution have on universal indicator? 

(4) Calculat e the mass of carbon necessary to produce Ilg of 
carbon(lV)oxide when it is burnt in an excess of oxygen. 

(d) The following seven solutions havepH .values as shown: 
Solution: ABC D E F G 

pH: 5 3 4 7 6 9 8 
(1) Which is the stronges t alkaline solution? 
(2) Which is the strongest acidic solution? 
(3) Which solution is approximately neutral? 
(4) What wi ll happen to the pH of solution G if sodium hydroxi de 

i s added? 
( 5 ) 

( 6 ) 

What substance ,when added to solution F,will decrease the 
pH value of F? 
Which of these solutions will have the greatest number of 
hydronium ions per cm3 ? 

( 
/50/ P.T.O. 
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4. (a) Oxygen gas maybe prepared by heating potassiul!\ ' chlorate(KClO ). 
·(1) V;hat catalyst !Nas used in the preparation? 3 
(2

3
)) Balance the equation: KCIO'l ---7 KCl · + 0:l. 

( If 2moles of the potassium chlorate were used up in the 
r.ei:\ction, . how many moles of oxygen were formed? 

.( 4) How many molecules of oxygen does your answer in (3) 
repr.esent? . 

' (i) . If 6,lg of pot~ssium chlorate was used in the reaction, 
calculate the . mass of oxygen produced. 

(.6) What volume of .oxygen is produced in (5) if the density of 
oxy gen is 0, 001 gJ cm3 ? . . ( 18 ) 

(b) The J;lalt,sodium sulphate,can be prepared in the labor;atory by 
t!sing a carbonate and.an acid. 
(1) What carbonate and acid would yOu use? . 
(2)What other products (apar.t from the. · sal t) are formed .in the 

.reaction? . . 
(3) Writ~ a balanced equation for the reaction. 
(A) Explain briefly how to prepare dry . crystals of the salt. 
(5) Give three ways ,other than using a carbonate and an aci', 

of preparing salts in the laboratory. Write a balanced 
equation of a reaction for one. of ,the ways you' mentioned. . (22: 

(c) Chlorine water is added toa solution of a colourless halo genide 
of potassium. When chloroform is added and the mixture is shaken 
thoroughly, the chloroform lay er that settl.es at the bottom of 
the test t ube has a red colour. 

.. . 

(1) Identify the halogenide. . . .' 
(2) Write down a balanced equation·.fcirthe reaction of the 

_ hBlogenide with chlorine water. 
(3) Which substance is oxidisediri the reaction? ' •• ' . 
(4) Name two other sUbstances that ' could have been used inste ad 

"of chloroform. .; 

TOTAL: 300 

0000000000000 

':". '1 

• 

' . . 

. r · 

, . 

(10) 
/50/ 
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" Answer, all questions from all sections. 
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I .... .. ' ,", I . . '.- " . . . . . ! . : SECTION A .' 

, ' , 

I t' N't.H 'I 1 

Answer the following 25 questions · on . the MULTIPLE CHOICE ANSVIER 
SHEET by making ~ ' Gross in the block containing the letter 
representing the correct answer. Only one of the five . choices 

." ·Tineachquestion is correct ', Use ' a PENCIL. ! . .' . .' , ' . , 

' lj" Theimage ' in ! a mirror is .not 
(a) laterally inverted, (b) behind. the mirror, (c) , upright, 
(d) larger , than. the object in . front of the mirror, 
(e) of the same size as the object. 

2. A green obje.ct ' looks green because the surface of the 
absorbs the following colours of white light: , 
. . (a) : onlygreen (b) all the colot:.rs of white light 

. . (c) red and yellow . (d) all colours ex2ept green 

object 

(e) yellow and blue ' 
3. A ray of light passing through the optical centre ofa lens is 

(a) refracted parallel to the principal axis, 
(b

c
) : refracted through the focal point of the lens , 

( refracted obliquely · away from, the principal axis, 
(d) not refracted, 
(e) called a virtual image. 

4. It is not true that 
(a) sound waves cari be refrac ted, 
(b) sound waves can be reflected, 

.~ :" , : 

. .. ":' 
i 

, , (c) sound waves transfer energy , 
(d) sound waves need a material medium .for propogation, .' .:' 
(e) sound ~aves a re transverse waves . 

5. According to the kinetic-particle model of matter the 
. ' ,(a) distance between gas particles 1S generally le ss than the 
.' :. ·,distance.betvleen ,the particles of , a ' solid, ' 

(b)distanceb e.tw.een gas particles is . greater than th,e 'd 'istance 
between the particles in a solid at the same temperature, 

(c ) ,distance. between the parti 'cles in a liquid is always greater 
than the distance between gas particles, 

·Cd) volume of a gas particle is always greater than that of a 
particle in a solid, . , ' 

-' ) (e) vibrations of the particles in a solid are less energ etic 
at a high temperature than at a low temperature. 

6~Heatis always transferred to the s urroundings in the following 
chanl,Se of phase: ' , 

(a') evaporation (b) condensation (c) sublimation . 
(d) boiling (e) fusion 

( 

( .: 

7. The current in a metallic conductor is 3A when , the potential 
difference across its ends i s EV . ~he r esistance , of this conductor i s 

(a) 18 ohms ,(b) 3 ohms (c) 2A(d) 2 ohms (e) 0,5 ohms (3 ) 
8 . . The total resi s tance, ,in . ohms', of . thecombination of resistances 

as shown in the diagram is: /vV\;'\/VV'v'\'\'V~ 
(a) 15 (b) 10 (c) 5,2 -4-1\'VVWI\.\- ( /0-''2- '>---_ 
(d) 25 (e) 20 ' .s-J~''v'VV\/'.;VV-/'',\V-/ 

. I O-J4-
9. An ~iectron moves down the page towards r ~ 

a m'1gnetic field as show n in the sketch . 'r'-

I~e p~~~::q~~~;u~~t~h~f f~~1d e~:~tron as --, ---NJlf~~~~:'~~r? -=-~=~ 
(a) into the page (b) out of the page (c) towards N 
(d) towards S (e) unal tered. P.T.O. 
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10. Which factor does not affect the strength of the induced current 
when a magnet is moved in to a solenoid? 

(a) the speed at which the magnet is pushed into the solenoid, 
(b) the number of windings on the solenoid, 
(c) the strength of the magnet, 
(d) the speed at which the magnet is withdrawn from the solenoid, 
(e) the type of pole which is moved into the solenoid. ,,, , ( 3) 

11. The magni tude of the posi ti ve "charge on the nucl e1.ls of an a tom "i s 
determined by the number of' : " ' ,, : ' , ' ' 

(a) protons (b) protons and ' neutrons ' (e) electrons and protons 
(d) neutrons (e) eleCtrons' and:iu;)utrons '" (3) 

12. ,The order in which the ele~ents are arr'nged in the Periodic Table 
is ' q.ccording to their" ' , ': ,,' , " , ' ::, 

, ", (a}, mass :numbers (b) atomic numbers ' (c) atomicmasses 
" (d)atomic ' vo lume (e) number of nuclepns , ', ,' ' (3) 

13. The sroup of elements that easily form positive ions is c~lled 
, (a) metals (b) non-metals (c) inactive gases , (d) gases 

(e) group Vll ' 
14. Ato~ic masses ar~~e~s~~ed rel'tive to the mass of 

(a) one atom of oxygen' (b) one atom of hydrogen 
Cc) one 16th of an oxygen atom (d) one 12th of any atom of carbon 
(e) one 12th of a carbon-12atom f') 

15. Three moles o f H:{O contain ,the following number , of moles of 
hydrogen atoms: , ' ,',' 

( a) 1 (b )2 ( c) 3 ( d) 5 - ( e) 6 
16. When ,a potassium atom forms an ion 

"'( a) no electron tran'sfer takes place 
(b) reduction 'takes 'place 
(c) one electron is given off 
(d) orteelectron' is taken up 

-. " 

-, - , " 

.'. -. 
'. " . -. :, 

(e) no redox reaction takes place 
17. Which of the following metal<: i s the mostreaeti 'Ie with oxygen? , 

(3) 

, (a) copper (b) zinc (c) potassium (d) alUminium , (e) mercu:r:Y(3) 
18. kchemical , substance that most easily releases oxygen when 

h 'ea't ed is: 
(a) magnesium oxide (b) merc~ry oxide (c ') zinc oxide 
(d) ' calcium oxide (e) copper(ll) oxide 

19. When dissolved in water which one of the following will turn 
Ii tmus paper blue? , ' 

(3) 

(a) ' ~odium oxide (b) phosphorus(V) oxide (e) earbon(lV) oxide 
_ (d) sulphur( VI) oxide (e) sulphur( IV) oxide ' " , C 

20 Ylh,ich one of the following , makes the statement false? An acid i s, 
~ , coinpound which ' 
, '(a) " reacts with some metals to form a salt and hydrog,en 

(b) cO'ntainshydrogen 
' ( c) turns blue litmus red 
(d) forms hydroxyl lons in solution 
( e) r eacts with an alkali t o form a salt and water ( 3) 

2l.No image will be formed on a 'screen when an object is placed in the 
following position with respect to a convex lens: 

(a) further than 2F (b) between F and the optical centre 
(e) between F and 2F ' (d) on 2F (e) on F (3) 

22.Theequation giving the relationship between the frequency, 
wave length and speed of sound is 

( a) f = v. A (b) fl = f. v ( c) v = f b ( d) v = f (e) v = f. fl. (3 ) 
23.The quantity of enBrgy needed-to increase the temperature of 

2kg of water by 50 Cis: 
( a) 4,2 ): 10 J ( b) 4, 2 x 1 d' Nm ( c) 4,2 x 105' J 
(d) 100 N (~) 1 00 J ' 

.... . con t . 

"' ,_, 
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24 . . Isoi;opef? of. the same element differ. wi th regard to the rmmber of 
.{a) energy levels (b) beta particles(~) electrons 

.. .(d) neutrons:(e.) protons 
25.~.~~ ionic .bond is formed as a result ot 

.> .' .Ca) shar'ing of electron pairs, 
" (b) covalent bonding between atoms, ' 
.. (c) sharing of electro'ns, 

' .. 

.. ~ , ~ . 

. .. . (d )electrostati;:! attraction between ions, 
(e) compounds consisting of molecules .. 

... ~ . ,'" 
-~ .. . - ; .- I : ; .' . .. 

(3) 
/75/ 

SECTIOn B I . 

l';.': ~ ': Wri tedown ihe 'humbers of the items in' the first c;luIDn 
undernea th each other . and next . to each ' I'Iyi te.· 0"11y .the. let:J;er 
'the ' i tern in the second column which matches or d.escribes the 

of 
first 

.I.Current strength (a) phosphorus(Vj oxide 
'2. Beat transfer. (b) halo.gen . . 

'. 3;Prism . .. · . . ... . , '. (c) spectrum 
' • . 4 .. Current.~carrying wire in (d) posi ti velycharged ion 

. ... a magnetic field ( e) solvent for iodine 
'· ·5; Changing magnetic field · . (f) good reducing agent 

\ .... 6; . Nucleons.{ g) .motor-effee t . . .. 
~ .7. Diatomic mqlecule . . (h) halogenide 

.' 8. Iodine (i) ohm ' 
9~ Insoluble base (j) oxygen 

10; ' Potassium . (k) test for 'a chloride 
11'; . Yellow flame (1) ampere 
12. Anion (m) :-:.cwleus of atoms 

. '_::': ,13: Acidic oxide . (n) copper(ll) oxide ' 
14; Potassium chloride ' (0) work . 
15. Chlorofo:'m (or carbonO V) (p) sodium burns .• .. 

• ! ,sulphide) . (q) .oxidation takes p~ace 
(r) induction 

: .. ~ •. :-. '. d .. : ~ ' .. ~ :: . 

. Complete the follo?l'ins; by riri ti:1.g down only . -the 'missing word( s): 
:', . "; .' . -'! .- ".' • ". • •• 

1 ;Hea't tran.sfer to a solid may lead . to a change in "';.' or .. 
.. : .... -: • ';, ., . ' 0 r ~ ..... ' . . .' . : 

.'. 2.A change in temp.erature. of a substance is .. always · accomp.anied 
by a change' :in .•... energy, while a' change in phase is . 
accompanied by a 'change in the .... .. energy of the particles. 

3.A proton and a neutron have equal .... ~ but differ in .•••• 
4: 1 u is the mass of one neutron while . 12t :~ . u .is . the .. mass of 

.r '. ' "~" .: .. :" diie : ~:, •••• 

1. (a) 

. ·· 5. If the oxide ofa metal dissolves in water'i t colours litmus .. . 
/10/ 

SECTION C 

An object the shape of a capital .letter· P is used to investigat e 
the position, size and ~ature of the image formed by re.flection 
ina plane miTror. . ., . . 
(1) Write down the ' two laws ' of reflection. 
(2 )eopy thc gi V8n ske tch-. Draw the image 

of P b ehind the mirror end show how 
":;he eye s ees the ie'mee by ''',aw i n g rays 
reflec t ed from the points X a nd . Y on 
theimege .~ o the eye(two rays from 
each point). . . : ' . 

(3) V:hat is the n2'.ture ufthe illage? 

(1 0 
P.T.O. 



- 4 -

1. continued. 
(b) Drav; a ray diagram to show how ;tV/Q lenses are combined to form 

a microscope.Show the positions of the object, the images and 
the focal points. Label the lenses according to their names. (10) 

(c) (1) Assuming the speed of 'sound to be 330 m/s , calculate the 
length of One wave of a sound note which has a frequency 
of ' 200Hz. ' , 

(2) Using two tuning forks of the same frequency, how would you 
demonstrate that ener.gy-is transferred by sound? (8) 

(d) A solid substance is heated. ' ' 
(1) Name two changes (o'ther than volume and colour ) which may 

occur. 
(2 ) state in eabh of the two rihanges you gave in (1), the type 

of energy changes that take place. (4) 
' (e) A circuit consists of three 2V ,cells in series, a switch, an 

ammeter and two parallel-connected resistors of 2 ohms each. 
(l) Draw a diagram of the circuit and show the direction of the 

c e1'ectron current. 
(2') qhow in your diagram how the necessary meter will be connected 

' for measuring the potential diffeFenc~ across the resistors. 
i' (3) Calculate the combined resistance of the two resi,-tors, 

{4) Disregarding the resistance of the cells and the wiring, 

2., (a) 

(b) 

o,}. calculate the reading on the ammeter. , ' 
(.?f Calculate the reading on the meter referred to in (2). 
(6') What is the strength of the current through each of the two 

resistors? 
(7) How much energy is transferred if l ' C of charge flows 

through the circuit? (18) 
/50/ 

Hydro gen is the first element 1n the periodic table and 
relative atomic mass of 1. 

has a 

(1) What is the atomic number of hydrogen? 
(2) Which particles in the hydrogen atom are responsible for 

its' (i) mass (if) volume? 
(3) What type of bond is formed between two hydrogen atoms? state 

how this type of bond is formed. 
(4) Granulated zinc is used to prepare hydrogen. What other 

substance is used? Write a balanced equation for the reaction. 
'( 5) How many moles of zinc' are required to produce three moles 

, cfhydrogen? ' - () ~ 
A small piece of sodium is placed on water. 
(1) What do you observe? 
(2) :What gas is given off? 
(3) How did you test for this gas? 

, (4) Write a balanqed equatjon for th~ reaction of sodium with 
water. ' 

(5) Name two other metals that will react with cold water. (11 
(c) A' strip of zinc metal is placed in a sol~tion of copper(ll~sulphat e 

in a test tube. :, 

(d) 

(1) What will you observe? , 
,(2) Write,a balanced equation of the re~ction. 
(3), Which" substance is reduced? Give a reason for your answer. (IC 
Chlorine has a normal valency of -1. 
(1) How many unpaired electrons does chlorine have in its valency 

energy l evel? 0 

(2) ~hlorine water is added to a solution of potassium iodide. 
Name a substance which should now be added to tiltl above I;md 
shaken well to test for the presence of displaced iodine. 

(3) ~rite a balanced equation for the reaction of potassium iodi dE 
and chlorine. ' 

(4) mlich of the elements, iodine or chlorine, gains an electron 
in the reaction? (11. : /50/ 

TOTAL: 200 
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Answer ALL questians 

Simply crass aut the 

the correct answer. 

in Sectian A using the answer sheet pravided. 

letter an the a~swer sheet which' carrespands to. 

There is anly ane carrect answer to. each questian. 

Answr§r ill questians in Sectian b all the sheets af paper pravided. 

:tnsure that yau number yaur answers exactly as they are numbered in the 

questian paper, that your name appears an each sheet, and that yau hand 

in the sheets in the carrect arder, with Sectian A answer sheet an tap. 

Hemember to. shaw all yaur warking in the calculatians. 

Make use af the Periadic Table given yau when yau need ato.mic numbers 

and atomic masses. 

SBGTION A 

1. \!hich af the fallawing pairs af elements includes ane metal and 
one non-metal? 

2. 

3. 

(a) barium and sadium 

(b) lithium and fluarine 

(c) capper and patassium 

(d) sulphur and bramine 

(e) lithium and calcium 

The Periadic Table arranges the elements in order 
(a) increasing atomic mass 
(b) increasine; molecular mass 
(c) reacti vi ty 

(d) increasing number af protons 
(e) increasint; acidity 

Whi ch af tl)e fallowing substances is element? an 
(a) bromine gas 
(b) water 
(c) carbon 
(d) salt 
(e) oxygen gas 

of 

(3 ) 

" 
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4. Which one of the following ions does not carry a charge of 2+? 

(a) calcium ion 

5. 

(b) sodium ion 
(c) copper (II) ion 
(d) 7.inc ion 

(e) magnesium ion 

The number of orbitals in 

(a) 1 (b) 2 (c) 3 

the 2p 

(d) 6 

sublev~l is 

(e) 8 

6. Covalent bonds are formed by 

(a) the sharing of electron pairs 

(b) the transfer of 1 electron fr,orn olle atom to anothe r 

(c) the electros tatic attraction between ions 

(d) the sharing of one electron betweell 2 atoms 

(e) the formation of ions 

7. The number of electrons in the isotope? H is 

8. 

(a) ° (b) 1 (c) 2 (d) 3 (e) 4 

Salts 
(a) 

(b) 

(c) 
(d) 

(e) 

cannot be prepared by having an acid react wi th 
a metal 

an alkali 
water 

a metal oXide 

a carbonate 

9. Which one of the following equations is the correctly balanced 

equation to repres~ut the reaction between hydrogen and oxygen? 

(a) H2 + ° H2U 

(b) H2 + O2 . '. H202 

( c) H2 + °2 -- -~ H 0 2 

(d) 2H2 + °2 
.. , <H 2O 

(e) H + ° 
.---~. OIl 

o. 

0 ; 

0) 
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10. How many electrons are there in the calcium ion7 

(a) 2 (b) 16 (c) 18 (d) 20 (e) 22 

11. Sodium has atomic numoer 11 , mass number 23. 

Which one of the following sets of particles does one atom of 

sodium con tain 7 

(a) 1 1 protons; 12 electrons; 12 neutrons 

(b) 1 1 protons; 11 electrons; 23 neutrons 

(c) 1 1 protons; 11 electrons; 12 neutrons 

(d) 12 protons; 12 electrons; 1 1 neutrons 

(e) 12 protons j 11 electrons; 12 neutrons 

12. Which one of the following metals will react only very slowly 

wi th cold water but will burn brigntly in s.team? 

(2 ) 

(3) 

(a) sodium (b) potassium (c) calcium (d) magnesium (e) iron (2) 

13. Sulphuric acid is regarded as a strong acid because it 

(a) reacts with zinc to release hydrogen gas 

(b) neutralises all alkalis 

(c) contains a hi<ih percentage of hydrogen per mole . 

(d) forms a large number of Ji
3

U+ ions in solution 

( e ) reacts wi th carbonates in aqueous so l ution to release 
carbon (VI) oxide 

14. Which one of the following equations represents the reaction 
between sodium and water core 

(a) 

(b) 

(c) 

(d) 

(e) 

+ 

2l~a +2H20--'NaO + 
2 2 

Na + 

2l~a -, 2NaH + 

+ 

H 2 

H 2 

Ii 2 (3) 
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15. When the pH value s of solutions of the oxides of period. 3 are 

compa red, it will be noted that: 

16. 

17. 
18. 

19. 

20-23 

20. 

21-

22. 

23 . 

24. 

25. 

(a) acidity increases from rignt to left 

(b) alkalinity increases from left to right 

(c) acidity increases fro m left to right 

(d) alkalinity decreases from ri ght to left 
(e) there is no change in the pH values 

(a) 53g (b) 36g (c) 20g (d) 18g (e) 4g 

From the above list of masses ( a) 

which corresponds to the mass of 

to (e), select that mas s 

0,1 mol NaOH 

0,5 mol l-Ia2C0
3 

1, ° mol H2O 

0,2 mol Cac0 3 

(a) inert gas (b) halogen (c) alkali metal 

(d) 5rouP IV element (e) transition element 

Ji'rom the list (a) to (e) above, select the type of el ement 
which has the electronic structure : 

2. 8. 1 

2. 8. 8 

2. 8 . 16. 2 
2. 8. 7 

Which one of the fo'llowing formulae contains a total of six 
oxygen atoms? 

( a) 4A1203 (b) 2Ca(OH)2 (c) 2H 2 S0 4 (d) 2HI;03 (e) 3l~aOH 

When 12g of magnesium are completely burnt in oxygen tne mass 
the product forme d is; 
( a) 20g (b) 24g (c) 30g (d) j6~ (e) 40g 

1'()']'Ju, - 70 

of 

(3) 
(3) 
(3) 
(3) 

( 2 ) 

(2) 

(2) 

(2) 

(3) 

(4) 
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<..!uestion 1 

(20 marks) 

(a) Uopy and complete the following table . 
. __ ._--- -- .. ----. .... .•. _---- ".-._- -_.- .. ----- -- . 

(b) 

[ Element i ~ I A : nO i e- i 
' __ . _________ ..... .. _ .... ___ • ~. __ _ ----r . . __ . --j-----. 

I I' 63' - 29 
r __ 

ou 
_ ___ 1---1--1----:---i ---- -- --I 

!-- -~~=-----r~-~--r;~ -{ ----r------! 
~----- ---:--+--·!-----i--·--~-- ---- -'1 

Oa2+ I I 40: : 18 ; 
••. >.- .--.-_ .• - - • -'- . - . - . -••• -_. _ • • •. -_ .• _ • • _-- - •• - • . •• - - . • 

Write down (i) the Lewis dot formula 

(ii ) the Bohr model 

(iii) the spd-notation (energy diagram with blC>'-:;ks 

for crbitals) 

for each of the following Ha, .,,-
l' • 

\.tuestion 2 

------, ( c~ 1 umn s) ( 1 5 inarks) _______ __ , i~-~~--- ~ -,~~------::-. '.- --.--t-.---- -! 
(r~w;;)-----' .--t--t--~--~'-...L-~-- - ------ __ ~. __ .L ___ --I 

~------ . __ ~ _ J ____ \ ----~J ------11
-- -- - - ~--l ~- .. l 

Ii! _ . . ___ 1. __ 1 _____ L __ ~ _____ J _____ : ___ . I 
Please use the symbols above and not the real names of elements. 

i) Label A and B. 
ii) V{hich two elements will react in similar ways? 

iii) Which elem~nt(s) will not reac t ? 

iv) How mar,y valence electrons are found in 0, J, D? , 
v) What is the valency 9f r, J, D? 

vi) l~ame any two elements (use the letters given above) which 

are metals. 

vii) tii ve the formula of the compoun d wlli ch consi sts of the 

elements D and O. 

(10) 

(10) 

( 1 5) 



-6-

\.iuestion 3 

(20 marks) 

(a) Bxplain how and why fluorine forms a .diatomic molecule, 

(b) Calculate the percentage of oxygen in UuS0 4 

(c) Consider the following balanced equation: 

Na2C0
3 

+ H
2
0 + CO 2 . . -. > 2NaHC0 3 

i) How many moles of CO 2 are used to form 2 moles of NaHC0 3? 

ii) How many moles of H20 are required to form 0,5 moles of 

NaHC0
3 

? 

iii) How many moles of NaHC0 3 can be obtained from 7,5 moles of 

Na
2

C0
3

? 

(d) Calculate the mass of 6 moles of 1>1 2 , 

(e) An e lement , a t omic numbe r 17, oc curs in nature as two iso topes , 

X and Y, Vii til mass numbers 35 and 37 r espe ctively, If the 

r e l a tive a t omic mass of the e lement is 3 5 , 5 , state whi ch is 

the more abundan t isotope, Give th E; r atio in wnich the isotopes 

(4 

( 5 

occur, ( 5 

Question · 4 

.(15 marks) 

(a) Write formulaE; f or the following: 
i) al uminium oxide 

ii) potassium chlorate 
iii) tabl e salt < 

i v) sodium hydrogen carbonate 

(b) What i s the mo l ecular mass of potassium sulphat e? 

(c) Define the ' mo l e ', 

(7 

(; 
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Question 5 

(20 marks) 

\: r:;' te ~alanced equations for the following reactions: 

i) , magnesium + oxygen gas , -_.,-.. , 

ii) sodiuin hydroxide + sulphuric acid '--'c'- ' 

iii) magnesium + steam . . - .---- " 
, i v) zinc + copper sulphate---. 

v) copper + magnesium sulphate ---' 

vi) sodium + iodine 

vii) chlorine + potassium bromide ----.;, 

Questi on 6 

(2CJ matks) 

Il What is 'oxidation' and 'reduction'? Explain these terms with 

TPierence to the r eaction 

lVlg + C1 2 --) !vigC1 2 

b' You wish to prepare lithium sulphate crystals by the process 

cf neutralisation. 

i) Whi ch aci d and whi ch alkali would you use? 

Li) Give a balanced equation for the reaction. 

c; ' i) Draw a Lewis dot structure to show how bonding occurs in 

water. 

ii) What type of bond is this? 

, 

• . 
. ;.' 

(20 ) 

(6) 

(5) 

(9) 

'" 
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I./uestion 7 
(2CJ marks) 

Sulphur and potassium each react wi tn oxygen. ~he products 
are then dissolved in water. Compare the reactions with 
respect to: 

i) colour of flame 
ii) violence of reaction 

iii) acidity or alkalini ty of product when di ssol ved in water 

iV) name of product(s) formed 
v) name of solution when dissolved in water (15 ) 

~~~ do we test for the prese~ce of the gas liberated when: 
~) zinc reacts with hydrochloric acid 

ii) a carbonate is treated with an a cid 
. .: .: , 

-~~ ~ercury (il) oxide is hea~ed 

, 

(5 ) 



., 

3 

TABEL 3: DIE PERIODIEKE TABEL VAN ELEMENTE 
TADLB 3: THE PERIODIC TABLE OF ELEMENTS 

.( . 
r-: .... 

I 
H 
J , 
Li 
3 

23 
Na 
II 

39 
I( 

19 

8S.~ 
Rb 
31 

III 
Ct 
51 

m 
Fr 
87 

i" 

It 

9 
Bo 
4 

24,3 
Msi 12 

~ ~5 
C. Sc 
20 21 

Rela!~ "'011= .. = . 
51mb<><>! 

AIOO1lllctaI 

48 51 I 52 55 1159 
'n V Cr Win Fe Co 
n 13 24 2:; 26 27 

S9 
Hi 
2tl 

Relative f\tornk man 

tlflI\~1 

I\too:~c nt!rnh:r 

" 

11[ IV V 

10,8 12 14 
Il C N 
S <> 7 

ill 2S 

1

31 
Al SI r 
13 14 D 

63.~16S,4 70 n,G 75 
0; 2:" G. Ge As 
2~ 30 31 n 33 

. 0 
r--
. 4 
H. 

V: "" l 

Ic ' 19 2D 
0 F N. 
8 9 10 

32 IN oW 
S Ar 
16 17 16 

i7) BO i B4 
So Br Kr 
Jt;. 35 j6 

87,el 09 ' 91 9} ~' 6 99 101 103 loa 108 112 1;5 119 In 123 127 D ,! 
Sr Y Zr Nb Ho To flu l1.h Pd As Cd In Sn Sb To I Xc 
)3 39 (.~ 41 42 43 44 45 40 ~1 46 49 50 51 52 53 54 

m 
Ila 
56 

226 
R. 
tS 

mllis J B 1 Je4 186 IS'O 19:< 193 !97 100 I ~c.1 
lid I Ti 

207 1c-? 210 210 222 
U!Hr To W H.c O. lr I't Au 
51 12 

m -Ac 
89 

7) 14 75 76 77 78 79 eo Sl 
~ 

gO 141 144 10 
('e Pr Nd Pm 
56 5~ 60 61 

150 151 157 
Sm Eu (it! 62 63 .! 0.; 

24112'.3 247 
Pu Am em 
94 95 96 

tSS 16J 
.1> D:; 
65 6" 

2471249 
EI; I Ci 

.97 s·n 

?b Hi Po ~J Rn 
C2 a3 g~ E6 

IGS I !~7 169 173 175 
Ho E. Tm Yb Lu 
67 W '9 70 11 

2~~ ;:53 25612S4 25~ c;:; Fm Md No Lw 
~9 ICC 101 102 10J 
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SECTION A. 

(Answer ALL question) 4 marks each. 

1 - 14 are multiple choice. Write down the number of t4~ 
question and next to . it the letter which you think corre_sponds 

to the most correct answer. 

1. Balance the equation N2 + H2 ~ NH
3

• How many moles of 
1~3will be formed if 1,5 moles of hydrogen reacts with 
nitrogen? 

a. 3 b. 1,5 C 213 d. 2 e. 1 · 

2. Which set of coefficients will balance the following 
equation -

a. 

d. 

3. When 

a. 

b. 

c. 
d. 

e. 

2=1=3=3 

2=3=3=1-

Al + H20 --, A120
3 

b. 2 = 3"'1 = 3 
e. 3=1=2=3 

+ H2 

c. 3=2=1=3 

hydrogen and nitrogen combine to form ammonia (NH
3
T 

two electrons from the hydrogen atom are shared 

five electrons from the nitrogen atom are shared 

electrons are transferred from the hydrogen atoms . · 

electrons are transferred from the nitrogen atom 

three electrons from the nitrogen atom are shared. -· 

4. . If the eJ_ectrons of certain atoms only occur in the first main 

enereY level, then these atoms belong to elements . in -
a. group 1 b . group 11. .c. period 2. 
d. group Vll e. period 1; 

5. The number of electrons in the isotope 3H 1 is -
a. ° b. 1 c. 2 d. 3 e. 4. 

The number of nucleons in the ion 27 A1 3+ is 13 
6. ' 

a. 10 

b. 13 
c. 14 
d. 27 
e. 40 

r 
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7. The following ratios involve the masses of protons, neutrons and 

8. 

9. 

10. 

electrons. Which 
electron 

ratio is true? 

a. neutron = 1 • 

b. electron 
proton = 1 

electron. 1 c. proton = 1840 

d. 12roton = 1 
neutlVon 1840 

e. .J2roton = 1840 neutron 

-

Whlch of the following does not represent a mole? 

a. l8g of water d. 150g oj" ?aC03 -
b. 32g of oxygen gas 7lg of chlori'rie 

.-
e. gas. 

c 24g of magnesium .; ' 

The number of orbita ls in the 2p sublevel is 
a.l b.2 c.3 d.4 e.O 

When nitrogen atoms bond to form a 
pairs are formed between electrons 
orlbitals -
8.. Is b. 2s c. 2p d. 39 

molecule, the elctron 

f rom the followill6 --

, . -: :;. 
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11. ThQ valency of 

a +2 b. -2 

PHYSJ(;).JJ ~CI.t:NU:C: 
"'---"--- '--- -

.Page 3. 

carbon in CO2 is -

c. +4 d. -{ e +6. 

12. ls2 2s2 2p6 3s1 is the electronic cor.fiuration of: 

a. potassulE . b boron c. beryllium d. sodium 
. e. lithiuQ. 

13. Which formula below is incorrect? 

ii. sodium carbonate Na2 C0
3 

b. copper (1) oxides CuO 

C.' potassium ni'GTe.·Ge hrW
3 

d. j.ron (HI) chloride - F eCI
3 .. 

f> rumn0nii.."ul'l sJ.phate - (Nl-14 )'2 8°4 ~. 

14. M"gncsium burfls in oxygen forming au oxide which is the!l 

disBolv2d ir. ·116.i;cr. The pH of the resulting sa1ution will 
De app:coY.:im8:~s1y ~ 

e. 10 b. 7 c, 5 d. 3 e. · O. 

14x4 = 5~ 
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SZCTION 

C0.l?y out and complete the following table: 

15a 

; 

Symbol for 
atom or ion 

, -------
! • , 1 

I 
I 
• , 
! 

1-
1

H i 
I I 
I . ! 

'. 

[---;:-----T~ 

I 1 ! 

! 

r~Cl 

No. of 
protons 

No. of 
neutrons 

Ho gf 
€ J.ect~ fis. 

---,-----'-----1 
! 

; 

--1 

I 17 r ._- --~------.-_c_---------. ....:...------ _--1 
II ? 'r -.ul. 
j ? 

4 

I . 

l--~---. _" ____ . __ 1.. ___ . ______ + __ _ 
t : 8 : 

.----; 

8 

~------.. -----+ 
I . I 

I 
64 2+ . 

ell. 1 

L~_~ ________ ~ _____ . 

----. .;.....------.-----'---

.--.--:.-------

(19) 
b. Wh&t a~o isotopes? 

Gtv: Rn 3xamp~o of ibutcpes, bBsing your answer on the tHole 

in +,;:e .yH'vious sp.ction. Give T08.sonsior your choice. (6) 
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a. 
b. 

c. 
d. 
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eigne!, Gradb. 

A very s m",ll pi;:)c8 of lithium is placed in a trough of 

watp.r. 

St2.-~O clec'_ rly wha-I; you VIGuld .observe 

In whS1t respects would the observation differ if --­

potassi= ,<we re used instb8.d cf lithium? 

Write 11 balanced equation for the reaction in (ar. 

Mention two oth<-:r metals ( besides 1i thium, and 

potassium ) which will reac t with cold water. (12) 

17. A molecule of m8gnesium nitride has the formula Mg
3N2 

a Wh".t is th!l "lass of , l mClle of magnesium nitride? 

b. noW many formula units 2_r& there in 1 mole of 

magnesium nitride? 

c. Row mCiny nitrogen a tOl;;S are there in 1 mole -of­

magnesium nitride? 

d. Huw muny moles of c8.snesium nttrid" ar'3 there in 

400g of tne solid (3,1,3,3.) 

18. Using ".;he fl - P. notation, wri t<3 down the electronic­

con::igura ti ons of the following eler:J -=ni> s. 

1 0 
- ' . 

20 .. 

b P0tac:=3ium 

c. (9) 

~lHnc';; th8 e~.l'lti(;:l kiLe! find tr.8 mass of oxyg,"n E'vcl'/eo 

j.f 5 y G t-;XL'IilS CJ:: Jt('\t 9.~ Si'.J.nl chlo:t'c'. -Gs 8.r~: d\'~cOrc.po s6d 'by hG t:"-r. .. 

1. c ~.. K 81 ( l ",\ _. '- "'- '" 
_I 

Tr,( :::l(:!:2e:rt sulphul' C '-t!l_ b :, re:tJrds8n-':·-~J by 32
S 

16 

( '1' - ) 

,... -'" .. 
Co -='S<? "t;}'.e 2.:"'!'o\'i--iro:- . ..:ir81e n .. )i;2ti0L1· i:.Lv'to x-o,PI'e a ent tr.J~ 

sle0tr0nic St :{~12 C·~'J.:C;:'; cl f t~J.~_8 c]Qrr~ CJnt. JJ~!bo1. 

d. Hew ~Q!lY ,vill"nc C'? 0] ~c -t;ro:1s dCGS this elmfl ent 

pc se '':'ss? 

'2:. \\p.ut is the: norm"l YHlen0Y of sl.l.lphur'? ( 9) 
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21. Wri te dOVin the formula for the following: 

• 
22. 

A. Sodium bicarbonate 

b. Carbon qisuphide 

c. Hydrogensulyhide 

d. Alumini~ carbonate 

e • 

e 

, . 

Calcium phosphate. 

Sulphur and :potassium each react with oxygen. The 

products are' then dissolved in water. Cumpare the 

reactions with resjJect to 

i. colour of flame 

ii, violonc o of reaction 

ii~. Acidity or alkE'-linity of yroduct when diss01ved 
in water 

iv. name of product formed in reaction with oxygen 

v. n",ma of solution Vlhen disso lved in wator. 

b. Give balanced equation for the reactions of -

L sulphur w: th oxygen 

ii~ ~he prDduct in (i) with ~atGr . 

iii. p'ytassium with oxyg':m 

iv. t1l8 ~rcduct fOrEl ') C in (iii) with wat{-)r 

(10) 

(18) 

23. USP. the siml,'le electron-dot di8.gra,as to show how 

2,.. 

a at,lms of m!.).gnesiur.1 <; cm:binc ';/i tll <'toms of fluorine 

'0. 2toms of oxyg9n ann hydrogen combine I':ith ea'th other. (l()~ 

:)ci'tnE; CG valent una ionic bono s . 
, 

il-i V1 _?1l example of a covalent C,(':,!pouml R!J.d ionic cumpountl (If ) 
:.-: A 
I \:.. I~, I , ;-.. . -,------ -, ' .. .. -- ':-----------,.- _. -; -- -- -t-- _ .. . ; 

B . ~ ~ , : i 1= I D I i r! I ' ... ,-+-c· -~" " +-- i---l - - - - ,-!-'; · ~. H-; .--; 

b, 

c. 

d. 
8 • 

. ' .. . __ ... J ___ .. 1 __ ... -'. ___ . __ : _____ L._. __ ~~I. ._·_~ _ .: 
i 

3:. , 

1,8. 1)21 A FInd B 

\"n:.. l.'~h tW(; elGIT!'Jnts ~\'ill rsact in similar W2.yS? 

WLich dleTIl ')n-;;/s wn 1 ,10 '~ r eact? 

(2) 

(1) 

H'JW r;,lIlY V'\lCllC!,Y o1Ioctr:).fls ::re fcund in C. J, I)', (j) 
\;'b,' t ].'0 tho. \T~' ''''1~ - - ('-" (' T "'? (1) 
.. .. . - -" - .~ ~d_~ .. l _.<,.J. /10/ .) 
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26. . Give balanced chDmic~l equa tions for each of tlw ~ollowing 

reccticns which occur under laboratory conitions. (NB 

27 

the fcll(J"Ning abbrcviutions are used in this question -

(8) '" solid (1) '" li -quid; (g) gas; ( aq) '" in water 
, 

solution.) 

a. soClium (s) + oxygen (g) --.~ 

b~ magn8sium (s) + iodin~ (g) ___ -4 

o. zinc (s) + copfer sulphf:te (aq) ---;. 

d. chlorine (5) + sodium iodide (~q) .--.-~ 

Rhov! clearly and briefly cxplail, how twc atoms of oxygen 

0 ,.rr.bL18 t ·:; form em C2 molcdule. State which orbitals 

(12 ) 

' -. re invclved. in the bonding. (6) 
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\vrlte down only th8 :;'etter of the ansuer which, in your opinion, is 
tile c::lrrec-;; answe:'. 

. 

.!.' An inc :i.dent l:'ght ray forms an engle of 40° with the surface of a 
plane mirror . The angle of reflection is 

(a) 40 Cl (b) 50(' 

2. There will be no :-:-e frac 'cion when an incident light ray from air 
s'.:;rikes the plane surface of a glass block at an angle of 

(b) 45-=> 

". No image ,,,::'ll be fc-rmed on a screen when an object is placed em the 
. prlnc~cpal axis in the following pO f' ition . ,rith r espect to a convex lens 

" 

(e,) betv:8sn F and 2F 
,,': '. '~·.l 2F 

(b) bet"ree n F and the lens 
(d) farth~r than 2F 

N ----------------~~E,--------------------?S~ 

/;~II q:/.i>, 
. i! ; :\IIJ!:! n ~i r:-:. 
~~ ~onve~lt~? naJ. clir~~nt f~ ,o'l!~ .~ ', , ' from S to N in the conducto:':' 

above une magna ,J.I: n8 edl~ Ii.... ::. • e. fro m south to north . 
The N pc le of the needle ""''::'~cl uill 'oe deflected towards 

(a) the east Cd) 'ehe north , 

The uni 'c of electri-:al :p·cen';i2.1 ciiffs:-enoe is 

(a) ., .... -...;.. 
- ." (b) C.s. f . - - '1 • ,c) ~jm.C .. (d) J.e . 

E.. An ionic b')na 'lsua J, ly forms be tween atoms of 

(a) chlol.'iile Co; pctassi'lm and brcmin'3 (c) sulphur Cd) neon and arg ::.~ 

7. The fol1011ing pair represent tsotopes of the same element 

p q r s 
" B C D .. 

:z: y x Z 
,L, " 3. 4, G •. 

(a) 1 arid 2 (b) 2 and 4 (0 ) 1 and 3 (d) 3 a nd 4 

Vlith a magnificatioc of ::'0 , the dj.stance of an objeot from a len~~ is 

(a) 5 (b) 2,0 :c) 20 (d) 500 millimetres, if 

the di stance 0:' the imaso frG m tr.e l ens :!.s 50 mm. 
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C~pper metal reacts with a + solution of Hg ions. 

Cu + 
+ +2 Hg ---))- Cu + 

(a) the copper atom is the ox~d ising agent 
(b) the mercury ion 1s the reducing agent 
(c) the mercury ion is the oxidising agent 
(d) the r eaction is not redox . 

Hg 

10. An insoluble substance is for med if a solution of NaCl is added to 
a solution of 

(a) MgS04 
(b '. . ) (c) Cd) 

.:..).. Evaporat5.on of a liquid causes coolj.ng because 

(a) the slower moving molecules are left behind 
(b) tne molecules are losing potential energy 
(c ) evaporation is a cooling process 
(d) the fas '~er moving molecules are left behind . 

: 8. An e l ectric lamp requires O,S A to burn properly. How many 
co·..:.lomb::; of charge have passed through the lamp after burning 
for S minutes? 

(a) ISO (b) 2,S (c) S,S (d) 10. 

.:~-<. The rate at Wilich 1 C of charge moves through a circuit is a measure 
0 -:" 
(a) 
(b) 
(c) 
r - , 
,L. I 

p~tential difference 
electrical power 
currcnt strength 
resistance 

~/~ :I A white object appears whlte in daylight because 

(a) it transmits white light 
(b) it reflects al~ the colours of th~ spectrum 
(c) it absorb", all tile colours of the spectrum 
(d) it is opaque 

To increase the temperature of a piece of copper of mass 200 gl 
by SoC l the 2.mount of energy required is (c = 400 J .klS-l.K-lj 

(a) 2000 J (1) ~OO J (<;) 200 J Cd) 100 J 

\v,'len molten ,fax is being cooled from 7SoC to 4SoC; the temperature 
:cemains <;ons'~ant at S20C for a ·time. The reason for this is 

(a) the b~rner was removed 
(b) latent heat of solidification is being given out 
(c) the molecuJes of wax have lost all their kinetic energy 
Cd) the wax is cQoling dOlm 

17, A metre of wire has a res istance of 10 ohms. It is folded double ane. 
the ends twis·;;cd together. The res istance of the wire nei" in ohos, i: 

(a) 20 (b) 40 (c) S (d) 2,5. 
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18. Refraction of light is due to a change in 

(a)"' the angle of incidence 
(b) frequenCy or; the . light 
(c) the amplitude df the waves 
(d) the speed of light 

. . . • ! . . 

19. The elements on the periodic table are arranged in (1) horizontal 
periods and (if) vertic al ,groups respectively, because of their 

" r . 
(a) atomic number and mass number 
(b) atomic number p.nd siniilarity in properties 
(c) mass number and similarity in properties 
(d) atomic mass and mass number. 

20. A change in the temperature of a substance is an indication of a 
change in the following property of the particles of the substance 

2l. 
22 . 
23. 
24 . 
25. 
26. 
27. 
28. 
29, 
30. 

(a) potential energy 
(b) kinetic ener gy 
(c) chemical energy 
(d) phase. (20 x3 =60) 

I : 

Write down the numbers of the words in the left-hand column and next 
to them the l etters from the right hand column so tha,t related 
concepts are matched. 

nucleons (a) 'protons '-' 
cnrrent strength (b) reduction takes place 
anode (c) sodium oxide 
basic oxide (d) coulomb 
potassium (e) nucleus of atom 
changing magnetic field (f) ampere 
diCltomic molecule (g) oxidation takes place 
phenolphthalein (h) motor effect 
strong -alkali ( j ) indicator 
iodine (k) halogen . . . . ! 

(1) alkali metal ' . 

(m) oxygen 
(n) NaOH. (10 x 2 = 20) 

, ,-. ..... 
fTOTAL 80 7 

3ECTION · .B 
" ... 

Answer any FOUR Questions , 
.-, ', t 

,.1-. (a) An experiment: to illustrate Ohm' s Law gave th,e follm/ing 
. ... results: ' ~. ! " , 

, " ,;p. d, (volt s) 2 I 3 L.l 5 6 
. , 

I Current (A) 0,5 0,75 1 1, 25 1,5 

(i) Repres ent these results on a ,graph , "ri th current streneth on the 
horizontal axis . 

(ii) Vlhat docs the graph indicate about the vir relationship? 

C;Lii) 'dhat current doe,s a potential difference of 3,6 V produce? 

(iv) h'hat is th'2 resi stance of the conductor? 
(15 ) 



1. 

I 
0) 

2. 

std. 8 (SG. Nov. 80 page -4 . 
(b) 12 V 

~~---'--,,-I i I II ! !-..----, 
I ! i 

._(5)_. 

10 ohm 
~ 

15 ohm 
,~ 

2 

~--' 

9 
ohm ' z 

'7 J" .., 
~. 

1 
: 

(i) 

(ii) 
(iii) 

(iv) 

(v) 

(vi) 

Calculate the resistance of the 
paralle l resistors. " , 
lfuat is the total resistance? 
What are the readings on the 
meters A, VI and V2 while the 
switch S is open? 
What are the readings on these' 
meters when the switch S is 
closed? 
C'alculate the cllrrent strength 
,in the 15 ohm~esistor" , 
How much energy is transferred 
when a charge of 2 'C flows 
through the circuit? 

(30 ) 

. .. . . - oj- 1:': 

(c) Complete and bal ance the following equations; indicate any 
insoluble precipitates: 

(i ,) Ag tW3 + KCl --;;;. 

(li) Cus04 + Mg(N03 )2 > 

(iii~ Fe(N03 )2 + ' Na
2

C0
3 > 

(iv) A12 (S04)3 + ZnC12 .;?t.. . 

l@' 
(10 ) 

State the I m-/s ,of reflection (8) 

(b) Give neat , r ay diagrams to illustrate 

(c) 

(d) 

(i) that water is deeper than it appears to be 
(ii) the passage of a ray of light striking a 600 glass prism 

at an angle; label tha following: incident r ay ; refracted , 
r ay, emergent r ay, ang le of deviation. ' (15) 

' An obje'ct, 30 mm high i's placed on the principal axi s ,of a 
concave lens, of focal lcngth 40 mm, at a point 20 mm from the 
optical centre of the lens. 
An exactly simila r object is placed on the principal axis of a 
convex lens, of focal le'ngth 40 mm, ' .Q.t a point 20 mm from the 
optiC'll centre of the lens ." 

(1) Draw ac'curate ray diagrams of eacnset-up , 
(ii) Measure and compare the heights of the images of 

(iii) Mention THREE similari ties and OITE diss~milari ty 
the two ima ges ; 

the objec ts. 
between 

(24) 

A sound Have has a wavelength of 200 mm. The spe ed of sound in 
air is 330 m.s-.L. Calculate the frequency of the sound . (8) 

[§§J 
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(a) An aluminium atom is represented as 

(i) How many protons a r e there? 
(ii) Hm.; many ne utrons in the atom? 

27 
AI. 

13 

(iii) How many electrons enci r cle t he atomic nucleus? 
(iv) What is the mass number of aluminium? 

(v) What is its atomic number? 
(vi) Give the e lectronic configuration of aluminium (s-p notation ' 

(vii) Write down t he symbol for t he aluminium ion. 
(viii) h'ri te dOlVil the chemical formu l a for a luminium chloride . 

(ix) What type of bonding occurs in (viii)? 
(x) Aluminium appears in period ___ and group ___ of the 

Periodic Tabl e . (20) 

(b) Write chemic a l formulae for 

(i) 
(ii) 

(iii) 
(iv) 
(v) 

iron(lll) oxide 
copper(l) chloride 
ammonium sulphate 
calc i um nitrate 
mercury(ll) carbonate. (10) 

(c) Make a neat diagram of an electrolytic cell, us i ng copper 
e lectrodes in a copper(ll) chlorido solution i n t he cell. 
Name the anode and the cathode on the sketch. 
(i) Sta t e where 

(aa) oxidation takes place 
(bb) r eduction takes place. 

(ii) Do e l ectrons actual l y pass through the coppe r chloride 
solution; if not , hOvl is the circuit completed ? 

(Hi) What 'Nill happen to the blue colour of the copper chloride 
solution i f the r eaction goes on for a long t ime? 
Explain your answer . 

(iv) Wha t energy changes have taken place? (25) 

../551 

4. (a) Explain what you vlonld observe if air is blown through some 
ether, contained in a small glass be ake r, standing in a few 
drops of water on a glass slab . 

(b) 

(i) What phase changes have taken place in the 
(a".) ether 
(bb) vlater? 

(ii) "10uld your observ ation have been the samo, i f the two 
liquids had. been in reverse positions? 

What 
, (1) 

(11) 

Explain your answer. (11 ) 

is a coulomb? 
12 J of work a re done in movi ng a· charge of 2 C be tween 
two points in a circuit. 
".That is the potential difference betvleen these points? 
\fua t quantity of charge is transferred betv!een points 11 
and B if a potential difference does 12 J of 'Nork in 
moving tho charge? The potential difference is 4 V.(lO) 

(c) Hrit e dmm chemical formlllae for the compounds and then balance 
the equations : 

(i) Potassium i odide + 
(ii ) Carbon(lV) oxide + 

(iii) Iron(ll) chloride + 

lead nitrate 
sodium hydroxide -_...:;;,.~ 
silver nitrate-_ 

(15) 



(d) Give a simple ray diagram to show how a tree, standing on the 
bank of a rive~ is reflected in the water. . (10) 

(e) An electric·al devioe 'vi th a resis tance of 55 ohms allows 4: :lf to 

5. 

flow through it. ' 

(i) vfuat is the potentia l difference between it s ends? 
(ii) If 15 C of charge pass through the d. evioe, how much energy has 

... been supplied? " (9) 

(a) 

Temp. 

, " -.~ 

" ' " 

[§§7 

(1) Yfuich liquid is repre sented? 
. (11) What, is the freezing point of the 

liquid? 
(iii) Yfuatdoes section a~b represent? 

Oc 50 \ a Hv) Yfuat do e S section b~c represent? 
'\ (v) \\fuat does section c-d represent? 

(b) 

\ (vi) Yfuich sect:ions can be associated 

~ 
with , th~ kinetic energy of the 

. molecules? 
<, . b c · (vii) At what stage is latent heat giver 

o -- - - - :::---.~-----... . - --- - out? . 
"'\, (viii) How does the volume of the substa nce 

" change? 
Time ( m--'iC-n-u't'e-s---'--d' 

A coin lies on the bottom of a porcela in-ba sin; 
- his head until the coin ~us t cannot be seen. 
The head is held in this position while someone. 
into the basin. 
The coin become s visible. 
Give a ray diagram to explain this phenomenon. 

( 20 ) 

a "person lowers 

else pours wate r 

(10 ) 

(c) Zinc powder is added to a solution of copper(ll) sulphate in 
a -beaker. 

(d) 

(i) Yfuat give s the copper sulphate solution its blue. colour? 
(11) ;'!hat do you ohserve in ·the beaker? ' , -

(iii) Give two ha lf- eouations for the rea ction 
(iv) Hhich substance · is reduced? 

(v) -Yfuich s ubstance is the oxidising agent? (18) 

Name FOUR factors '''hich influence evaporation. 
(7) lfuen does a liquid boil? 

' ,' , 

" , -. 
.-.,:. ' . . 

. . '.~ 
'" , 

. ~ ... 

'. ," 

, .. - . 

/4 x 55 -- 220 7 + 80 = / 3 00 / 

;" \ : . , ." ' 

. : .~ .. 
, . 

.' , 

.. 
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PHYSICAL SCIENCE 
(HIGhe:R GRADE) 

Choose the co~rect answer • . · (4 marks each) 

I rn1...'1 

November 1980 

.•.. .. 2* hours. . . 
. r ;-

.' . 
1. Elements are · a~r'7r:gec;l : in the Periodic Table ~ccordingto their 

(a) atomic mass 
(b) number of neutrons 
(c) mass number 
(d) atomic number 
(e) number . of ,nucleons. 

. ~ . 

. " .. ~ 

, ~ . . :. " J ' • 

.', ' . . . - ~ 

2. How many m;i~~" 6f carbon 
4 moles of magnesium? 

dioXid~ 'wouldreaCt completely with "" . . . ' . , . " " ,. 

'.- ' . 

(a) 4 (b) 3 (c) 2 (d) 1 (e)· ··D,S·. 

-3~ G :A;ed~Cirig ag~~ ~ is ; a ' ChemicEl substance wh:l.9h 

(a) 
(b) 
(c) 
(d) 
(e) 

i 
gives up electrons . 
takes up electrons ' 
gives up protons ' 
takes up protons 
reduces the number of electfons in an atom 

y. I ' / . 

: ' " ,', " .' 

!' ' . ' 

, . 

-: . ", ~ . 
~ ... . 

/ 
i . . . , . . ~" 

, 
" 

! 
• 

. ; . , 

I . .. 

4. The re~ction a~ t;he anode in ~ zinc/copper electrochemical ce:ll is 
: ' +2 . +2 ' (a) ' Zn" ' + ' '' Cu . . ,., Zn , .. .. ·+ .. .. Cu 

: 

: .I 

(b) cti ' + 2 e 
( " . " , I 

_---,;>;;. Cu +2 
~. .. ' ' . . .. , ! ". , 

" •. ::':' \ 'r . ..L . . : "',', , .... +2 .;-1 
i: -(0) :..zri ?" Zn . " . 

.;.:- .... - .:.::.{-- .. . ~:.: .. - . - ~ .... - . 
+ ..... ~ ...... ,2.'. a .. '· ~. ':.<-: . r. · . • 'r .:.: ' .... . 

~ ; ! ' J..!' . :' .~ 

~. .~. : , '. ,. ,. 
. .", ' .:: ., . 

••.• . J. ; :.: 

" e' I: .. . . ~d), Zn~~~ (t; 2 . :ft--~. >:> . • :,Zn., :. . . , ~ .... . . . .' 

.. , .. 

. ' . ' <'~)J.C~ : , ~. Cu+ 2 " +. " .2 e- ." 

The number of neutrons in isotoP&~'~f ::~~ldr{ne .' 35 ;i' : ; : ~s: :< :' 
.. . ;, 

5. 
'0 ' . .. " . •. ' ... ·1·.· · ' " .. :' . , .... , .. : ' .... , ... .. ' ,. , : . : " . ". ;L7 .+ . 

. · (.?-L18 .. ·,. (b)~7 ; (c) .. ;,3S; (d.)S~· . ~ Ce). , .~l .. : ; .:;" .> ; .~ >: 

E5! ': ':: : O{;'~ ' of .' thJ' j;;ll~wi.ng s~iki~ ·' solub.le in W(l. ter :" '. " . . .. -. .' " . 
.... . N .' · '. . " , • " r 

Ca) MgC03 (b ) : BCl,q04 . ~c ) "', Ctrn4~2C03 (~):AgCl,:: (e) ';' ~~C03 

7. Electrical energy is converted i.~:t0 cp,emical. ertergy .P!'-: "f. ~ 

(a) a dynamo 
I'·. • "', _ 

Cb) an electrochemical cell. . 
.: :." ' . -. :' . ~ 

, . • . ". :' ." " f . ,. . ; ...... :. '. 

Cc) an electrolytiC: belL,' . ., . . ". ';': .. " 

. ",' " : 

!. • , . ~" ! • 
( . . . ". ' 

.. :" .' ~ . ; , . 
• •• • • • ~. 1 

. , . ' 
. ":.,. ' .: 

. ; ., 

' . i '~.' 
'. . . ' . , . . .' .. 

" ~ t . \ .~ 
" '. 
:' r. , 

. .. .. 
:~: I • , •• 1 

'. '. I 

Cd) an electric motor r': .... . .-. 

(e)torch ,cell. ' . ' ''. 
: .. 

. ', ' . ' f · .~ ~ ~ . . :' . . . . .,' \' i . i: ;.. .: :-- ': . . 
~ '(. ~ ' f ," ~" . ,. ! ' ; ' . . : 

: 1 ,. 
.J . 
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. 8 '~ ". P: ' volt"'may bb exprecsou as .. - . 

.• . ~~': (a:)~c-.r1 (b) J .s-l ~ ( 'd:)'''J ~;~':i: ' <d).i~'.s-l (e)J.s. 

9. a,.,25 grams of coppe::, in ' cooling" from 80°C to 40°C gave out 400 joule 
of heat; thespeclflc heat capacity of copper is . 

-1 -1 .' ',:: ' l' / ' () . . .. -1 ., .~l ... .. ," ..... ,' (a) 800 J .kg. K . ... · .... ·· · b 400 J .kg • . K: ., :h . .. · 

':r C'c) ' 200 j;' kg':lK -l·,l'lr· '(d) 300J.kg~-~-1 .' 

(s) 4,2 x 103 J.kg.- l K-1 

10. A red coat looks red because 

(a) it absorbs red and reflects the 
;(b) it reflects ·red and apsorQsthe 

, (c) it teflects ~ll the colours ' 
Cd) it ab~orbs all the colours 
(e) red is a primarycolop.r 

_. : .. :'~ 
othe rcoioi1r~' , 
otq.er c()lours 

, . . ' I,! :-: . ,!. ' . . . ~ . 4 

.. . '. 
11. The followingdiagra~ is the bes~ representation 

of light, falling at an angle on a glass block ' 

\ ~.' 
r----'.-~-. 

. .... 

(a) (b)~ (c) (d) 

:. " 

'., . 

. . . 
. ' 

. ( " 

( . : . 

12. 

,. 

16,8 kJ of heat are required just to melt 50 g of ~c~ at 0~1 to 
water at OOC; the specific latent' heat of ice is, ln kJ ;kg , 

(a) 3,36 x 102 (b) -4,2 x 'l0
3 

(c) 1,82 x 102 (d) 5,4 (e) 16,8 x l ( 

13. A cylinder of soft iron inside"a current-carrying 'solenoid 
strQnglf · magne~~sed .bec~use ':-;G:" .' ; :,., ~; ... ;,: .. , :; , '.: ,.:C .': ..... 

becomes 

c . ~ 

(a) the magnetic fie ld converts the iron atoms into magI)ets 
Cb) the magnetic field swings the atomic 'magnets into line 
(c) the iron make.S the .magnetic f.1.eld of ,the current stronger . 
(d) the magnetic ' fi e ld of ' the {ron ' increases the magnetic field 

. ·C e') of the . current . ..,.. .. .. . " . " .. 
iron isa ,good conductor ofelectricity~ '. ,L; .• ' .. ' I 

14. A corn;ex lens ~an jro~m brily r , " 'r' . • , ,'. . • 

Ca)' only enlarged, r ea l images F: -
Cb) only diminshed and real image s ., .. 
(c) only virtual, enlarged images ":' . .' .. :C: ';-' , "; r., ". 

Cd) all ldnds except virtual, dimip~shedimqge~ 
(e) all kinds excep,t virtual, enlarged images' " ,-

15. Refraction is due to a change in 

(a) direction of light 
(c) position of the object 
(e) angle of reflection. 

(b) speed, '~f ' l{gtit ' 
(d) angle of incidence 

( 
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Show' your ~orking ~zi '~Iws...aJc1l1a,.t:lQns._~kL~)'-fo1l6,!. 

16. 
" '~~". ' ...... ~. ,' , . : ' . . ; . .. .. :~ .:" .. . ... ,:. . : .... . ": . ' ~ . 

. Hri ~e cl.o.vrn the equation . for tnereact10hbetween Na~Cd3 and 
Calculate the mass of the precipitate formed when'lO,6 g of 

: ·are . addEl,d .to an excess of AgN03 . solution . .. 
( Na = 23' C = 12' 0 = 16' Ag =108' N= 14) , , , , ' .. 

Ag'N0
3 

• 

Na2Co3 

:(8) 

17. 
r . . . • : . . i ~.' . .. . . .. :- '. . . " " 

' A ;tunin~ fork is marke,cl :5,12 Hz. ,Tl:,1espeed of , so.u~d isgiJen as 
330 m.s 1, Calculate the wavelength of the sound produced by the 
tuning fork. ' .i··: .1 "(': ." ." ,. . . . (5) 

18. \{rite chemical formulae 
-: (a) · ammoniums1l1phate 

(c) iron(lll) oxide ' 
(e) barium iodide 

, . . 
for the follo"ring compounds'; .. •. 

(b) ~opper(ll) chloride 
. (d) aluminium hydroxide 
(f) calCium sulph8.te~ 

',' .' 

(6) 

19. A current of 3 A flows for loniinute:{through ' a resistor~connected 
to a 6 V battery. Calculate. the arnolmt of heat developed iI:1 the 
resistor. .. .. " (7) 

'. 20. Name the colours of the visible (contintious) spectrum in their 
correct order.' (~) 

" .' . ; . '" '; ,\ " () 
21. Drayl a rough graph to shoyl what a cooling curve looks .like. when 

:. there is a phase change during the cooling. ': " . 
Name the axes correctly and indicate where the phase change took plac e 

'. " .:.~.;~ ,~. ' . '.,; . . ." : en 
' ,'; , " ,: 'SECT'IOrf 'J3 . , . 

• '.' .~ .: - : : i) ' ~ . J 

/1001 

. ' ',. " -
": " . -:. .:. ,'.. . .. :", ... 

.. ' . ' ,', " ",; 

[ms~ler· any ·FOUR questions., '" 
" ~ _ - .: :,' , . :. i: . . . 

' J .. .... .. 
.. .. ',L . ~ ' . ;.~ . . '.or., ' . t·; . . , . . .o , :' • ••. . .. . .1 • • 

, 1. , ,'(a) Give a neat, clear diagram 'of' am electrochemical cell and 
, ": .. ,,, :, :i.nd.ica te the direction of th.e electron current. (10) 

' ., . 

, " 

. ~ . 

(b)Lab~l 'the ' following . · pait~~fthe c~ll 'andst~te their composition : 
(i) the anode (ii the··cathode. v ' . (iii) .'Ehe sa.lt .'Qridge 
~Civ) the anode electrolyte .,. (v,) the cathode electrolyte. (10) 

. . . • .. . . • r " .. . . 

() , '. \ ".:'{c).,j·lr te d~wnthe half'-ce'ii 'rea6tioI:1 . 
, ' 

. ' .;. : 
; , (i) at the anode . '.' . 

(iila't the' cathode and .s,tate .'lThe.re oxidation and r eduction , have 
, '. taken place." ',';' ": . ' :':. . , .. , . ' . .,... ..' (8) 

(~) ., ':';5 ~' ''''{ . " ". . " ;'(i) . what are 'ther;ac1.ings ~ on A , Vi 

. 

::'" . -1-' "'~(?, y.ln··.· . (11) fJi~/H~~!\~~!rC~e~~~~:g~e? 

~ . (;1.11.) Wha~ are the readings. on 1}, Vi 

6 and Vii with s.ritch S closed? 

.. ... , .... '· A·' ' .. . : ...... ,., ". '., i ". ~,6 ohm (iv) What lS the current in the 4 ohm 
. '. ",, ' . resistor? ' . ., ' , ',' 

L 
'.... (v5 How much heat'~Sdeveloped in the 

' " " ~ " . .. .. ' " t, .... .r~~.ll1;."" .. (vil ~o~h~~~;S~~~~~m~~;f m;g~;:~? pass 
through the ammeter in 1 mj,nute? 

, (22) 
... , -~~ ?§§J 

11 
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2. (a) . Give clear diagrams of an a.c. dynamo, showing how the current 
is made to al,ternate. Label FIVE parts of the dynamo .- . (15) 

. . .' . . ' 

(b) A t r ansformer is made' to step 240 V down to 6 V· a.c.The ' primary 
coil has 480 .~L\"''; , . 

With the aid of. a diagram of the transformer, calculate t he 
number . of tiirns on the s.econdary coil. . " (12) , . . . .. . ,. . . " .. ' .. " . " , 

c'c )Calculate the percentage of nitrogen in a sample of :,·,, " . ·· ·· f -. : • 

ammonium nitrate.(N = , 14; H = 1; 0;= 16) (6 ) 

' (d ) complei~ :: ~nd"b~iaric ~ t~e;ollowi~~ e~~~~~b~s -~nd show ClearlY ;' 
'r: . all p~ecipitate s. -.. formed: , " .. ' 

;' , . ~i\NaC} + ." " ,,_~gN?3 , ; ; i :;> . ~. : ' . 

· ... . (Li) A12(S04)3+ ' CaC12 , , " > , . -
" ' 

(iii) K2C03 + .f:eC12 
" .' .. . , . '. t , , ~ 

( iv) MgS04 + NaN03 

(v) ZnC12 
. + CuS'O ' ... _ '. ,, 4 

, . " . ..... ~ 

> 
.. I ,.~ ': '" i'. ; 

.' !. , ' . ~. .. -c 
:> .... " - (15) 

" ~ " " , ", ' ." .. 
(e) ~~at is an isotope? ( 2) 

3. (a) (i) A concave lens always produce.s . an i mage having the same 

, \ 

general properties. 
Name FOG'R of these properties. 

(11 ) Give a diagram ' of t he image of an object- ro'rmed :bya __ concave 
lens, which vTill. 'illus t r ate the propertie s named in (i) 

, ' . -- " - , ' (12) - ,-
(b ) An objec't ,30 mm high , is placed 50 trim away f'rC'n1 ii c~:mvex lens, 

. of· ,fotral .length 15 rnm . The object stands on the . principal axis. 
,. , :braw a ray dip..g.rarn acc lJra tEl ly , showing the forma tlon of the i niaE' 

(i). . me as ure ·:the s ize of.. the image , . . , . " 
(ii) measur e the d is tance of the lmage from the optical centre 

( iii) calcul ate t he magnificat ion, by two separate calculations. -c: 
(iv) .,hat is the nature of the i mage? . :. ' ," , . .- , ' (15) , 

: .: .... " . . :.! 
. (c) · Radio wavestr'a~ei at ' a speed of3 x 108 m':s-1. If you are 

listenin~ to a progr amme on the r adio on 'a frequency of . ' 
1,5 x ·10 . Hz, what i s the wave l ength of the transmis-sion.? r 
How long . would · it take for the Signals to r each another , --
.station 3 000 '!9n away? (10) 

. ; 

(ci) .: (1) State thela.{s of reflection. 

, . (11); Draw a ray di~g;am.tc:i 's'how 'th~ t the image of an object 
' .. ' . appears a s far behindt the mirror as ·the object is i,1;1 !front 

;. of the mirror. . · .,. . . 
, .. ' "\ . 

(iii) ~.ib.at. r~ -rrie 'ant , b~ " the . statement that · thi's' image is virtual? 
(13) . 

. : .... ::'1 ' 
.~ .:. '- : 
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4. (a) Distinguish clearly bet.weAn tIl'" ~O~"1U1J 1 '11.\" R1.be the units in 
which each 1s lilPilsurOJ.: 

5. 

(i) heat capacity of a substance 
(ii) specific heat capacity of a substance 

(iii) specific latent heat of a substance (12) 

(b) Some lead shot is placed in an insulated container. The temperature 
of the lead is l50 C. 

(c) 

50 g of water . at 370 C is poured onto the lead shot and the 
mixture is stirred vi th the thermometer. · 
The final temperature of the mixture is found to be 350C. 
Calculate the heat capacity of th!3 lead. 1 . 
(c for vater is' given as 4,2 x 10 J .kg-l.IC ) 

'-
(20) 

State three methods by vhich salts may be prepared and give a 
balanced chemical equation to illustrate each method. . (18) 

,. 
I .~ . 

Cd) Make use of the substances, chlorine gas (C12) and sodium bromide 
(NaBr) to explain the difference betveen a covalent bond and an 
ionic (electrovalent) bond. Make use of the Le,vis structure. 

(6) 
(e) US,e the Stock notation and allocate names for the folloving 

compounds: 
(i) FeI3 (11) Co(N03 )2 (iii) HgS04 (iv) CuO (4) 

(a)A lump of 
placed nn 
melted to 
Calculate 
(Given: c 

[§§7 
o copper, of'mass 180 g, at a temperatllreof 100 Care 

a block ofoice. It is found that 22,5 g of ice vere 
wa ter at 0 C. . /' , 
the specific latent hear of lice. 
for copper is 400 J.kg- .K- ) (12) 

Cb) Dravl an energy-level diagram for an atom of the element chlorine. 
Indicate the valence electrons and the valency of chlorine. (8) 

(c)' (1) Explain vlhy ve refer to the atomic number of an element but 
the mass nllt!lber of an atom of that element. 

(ii) USing the informati on in (i), explain vhy :bhe relative atomic 
masses of elements are not vhole numbers. (10) 

Cd) A mixture of calcium carbonate and pure sand has a total mass of 
50 g. After· treatment "lith excess nitric aCid, it vTaS found 
that 65,6 grams of,calcium ni)erate had been formed. 
Calculate the percentage of calCium carbonate in the mixture. (15) 

(e) HOvl many atoms are there in 2,5 moles ·of copper? , 

(300 x 4 = 400) 
3 

(5) 

f ., 

!. 

! 



TIME: 2 HOURS. . STANDARD B SCIENCE EXAM MAY 1981, 

ANSVIE!~ AIL THE QUESTIONS • 

. '1.(i) 
( 11) 

, 

(11i) 

(iv) 
(v) 

( vi) 

(vii) 

(11i) 

c 
(:.v) 

ef 

3. (i) 

(11) 

(iii) 

.." (iv) 

( ).(i) 
(11) 

(iii) 

( iV) 

( v) 

5. (i) 
(ii) 

Write 657000 in the power of ten notation. (1 
Should two quantities be plotted on a graph and the graph yields a straight 
passing through the origin, what can be said of the t;<o quantities. 

line 
(2 

By means of a ray diagram indicate why a picture taken with a pin hole camera 
is inverted. 
lJame 3 characteristics of a real image. 
Describ~ the steps, using pin optics, that you would perform to prove that the 
image in a pla.~e mirror is as far behind the mirror as the object is in front 
of the mirror. . 
Without performing an experiment how do we know that light can travel through 
a vacuum While soUnd C~Dnot travel through a vacuum, 
If the sun is 1,5 ·x Id' m from us and the speed of light is 3 x lOB nVs how 
long does it take light to travel from the sun to the earth. 

Define refraction. 
Draw a ray die.gram of the vlrt11t11: image you would see if you were to look 
tr~ough a glass block at.an oblique angle to an object on the other side of the 

(2 
(3 

(10 

(2 

(5: 

(3: 

glass block. ~hoW the position of the object and the actual path of light. . (5 : 
Sketch a convex lens and indicate 
a. th~ principle axis 
b. the optical ·centre 
o. the principle focus 
d. the focul ler~th. (B: 
If an object is placed in the following positions, state the nature, size and 
position of the image. 
a. beyond 2F of a convex .lens. 
b. at 2F of a .convex lens 
o. at 2F of a concave. len~. (9: 

Compare the ca'~ra and the eye by mentioning fJve factors that t11ey have in 
common. (10: 
Indicate the characterisitcs of a sound wave produced by a tuning fork and also 

. represent this graphically showing the wavelength, of the sound wave. (10 : 
Density affects the speed of sound. 'llie lower the denSity the faster will be 
"'.;Le speed of sound. Why is the speed of sound in a metal approxir.Jately 15 times 
faster than in air. (3: 
What can be said regarding the angles of incidenoe and reflection for sound 
waves. 

Taking the speed of sound in air to be 330 nv's, calculate the tlavelength in air 
of a note of frequenc:, 1100Hz. · (4 ; 
The echo of a sound signal generated near the bottom of a ship's hull is received 
at the ship 0,8 seoonds after the signal was transmitted. Calculate the depth 
of the sea bed below the · ship. (speed of sound in water Q 1500 aVs) (5) 
If you clap your hands at the bottom of a flight of stairs, what is the high 
pitched ringing sound that you hear? (2 ; 
A string or column of air does not only vibrate in wholes but also in smaller 
segments. Discuss and show by means of a graph how, by vibrating in maIler segmen1 
it affects the quality of a musical note. (10 : 
a. What is the minimum size of a room in which an echo can be pr oduced? C:::' ; 
b. Why is this the minimum sbe? (2 ) 

Define heat •. 
Name the energies which particles within a substance may posess, that make up 
the internal energy of that substance. (6 ) 
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5(i11) 

6. (i) 
(11) 

(11i) 

c (iv) 

7.( i) 
(11) 

(11i) , 

(11) 
(iii) 
(iv) 

. , 

PAGE 2. 

Sketch the shape of the graph you would expect if ice at -lOoe were heated to 
steam at l)O°e. Mention the energy changes that would be taking ~lace at each 

the stages, and also state the phase the substance would be in. (Temperature on 
vertical axis against time on the horizontal axis) "' 

~":.. ' ... ~ 

Define heat capacity and give the units for heat capacity. 
Define specific heat capacity and give the units for specific heat capacity. 
Define the latent heat of fusion of ice and give the units for latent heat of 
fusion of ice. 
In an experiment to ·determine the specific latent heat of fusion of ice, the 
following readings were obtained: 
heat capacity pf calorimeter = 20 J/K 
mass of hot water = 62g - at temperature )O°e 

. mass of ice added = 15§ - at temperature oDe 
final temperature = 10 e 
Calculate the latent heat of fusion of ice. (Take th~ specific heat capacity 
.of water to be 4200 J/K kg) . 

Defille r'otential difference between t~lO points in a circuit. 
Three cells are connected in series to form a battery. The cell.s are connected 
to an ammeter (which reads 2A), a switch and two resistors rl and r2. A voltme 
across r2 reads 2V. The potential difference across the terminals of the batte 
reads 6v. Consider the resistance of the ammeter, £Hitch and connectins wires 
to be negligible. 
a. draw the circuit diagram 
b. 
c, 
d. 
e. 
a. 

b. 

what total charge ~llll pass through the circuit in ~ minute. 
calculate the resistance of rl 
calculate the resistCL,ce of r2 
calculate the amount of energy transferred to r2 in 5 minutes. 
Sketch the shapes of the graph you would expect if the V and I for 2 differE 
metal resistors were investigated. 
What conclusion eQuId you draw from the ,graph concerning the relationships 
for V and I. 

What causes tree heating effect when an electric current passes through a 
resistor? 
Discuss the properties of the metal core of a good electro magnet. 
H0l1 could you increase the strength of the e leotro magnet. 
Sketch a!ld label the electr'ic oe11 and very briefly explain how it works. 
(Clearly indicate the windings and show the polarities of the poles of the 
electro magnet) 

['(JrAL •••••••• " ••••••••• 

• 



).nEiITer- 1'..LL th'e questions. 
Harks Tn.ll be deducted for l.mtidy or slovenly '70rk end dia[;cWOl!l 
should be neat. You Day give a diagram wherever you think it '\Till 

.help you. 

SECTION A. 

Th'E QUESTIOH PAPB'1 FOP. TEIS SECTIO!! HUST BE R \lTnlD m mPH THE! 
A1·!s~.7I3. SITEE.'T, so no No::' '.7HIT.E on IT. EOItH QTJ.!::3~IO~r _~~ AI\'m!3;! 
PAGrs ~'m Tf!IS S:':CTIOH O~' TEE EX.~.Jl WILL EE TAKEN Dl lliUE !'11 HOUR 
B::PO]~ TH'S EX .. q~ }::!IDS. 

This section is to be ammered on the special .:J.llSl7er sheet provided 
and it should be detached fron the qc,.estion p·:).ges. C"noose "the 
anS17er you think is correct and. then cross out the letter corresponding 
to that (l.l'lsoer. e. g. The n=ber of C:;J in a. metre is 
a)1000 b)500 c)100 d)50 e)10 

a b X d e 

There is only One corl'ect atlSY7er to each question so only .one 
letter m~y be crossed cut. You can go over it in nencil first and 
later in i.l1k >lhen you are cortnin but it nust be easy to see. 
There are 2. marks for each correct a.YJ.S\'ler in thi.s section. TottU := 52,' 

1.' . U'hich of the folloT-Jing is true during a ch~.nge of phase? 

a) There is no ch~ge in tho energy of the substance. 
b )1~'le vol=e rO!n:li.l1s const<!.!lt • 

. c )There is no C11.321&e of tenpe!'.:t.ture. 
d )The sh~1,ge C3.:1 ch~6e bu't -c!le ·volur..te :ceE,v?i .... 'S ccnst::.nt. 
e)"- new che!nicrJ. subst;:.,nce is fo=ed, ' 

2,' A force 

4. 

5,' 

6. 

a}can alter the speed of a body or its direction of notion. 
b)is 2.l1other n~e for pressure. 
c}nust make a body nove. 
d)must be tra.YJ.saitted throu~l a material substance, 
e)c3!l be ne2.sured in kilogrammeso 

The force of friction acting on a body that is on a flat table 

a)only acts 'Hhe.'l t!:le body is stationary. 
b) only act s >lhen t11 e body is moving, 
c )is alWo.ys su:l.ller t!l£l.l1 a.'f1.y other force :'.cting on tho body, 
d)is greatest just 'before t,le body st:lrts moving, 
e)depends on the area of .the bop.y in contact with tho table. 

A boy of '\1eiQ:it 300 1-1 t:lkes 5 s to run upst:u!'s to 9. floor which 
is 4 m higher, The work he d.oes, ne:lsured in joules is, 

a) 6000 b)1500 c)1200 d) 600 e}240 

For the boy in question ~, his average p=er in roatts is, 

a) 6000 b'1500 0)1200 d) 600 e)240 

A metre rule has a >loight of 10 H. It is pivoted :-.t the 20 Cr.! mark.' 
Tihich of the followL'lt will keep it 'in equilibrium? 

a)a force of 15 N 
b}n. fo!'co of 5 N 
c)a force of 10 IT 
d)a force of 20 II 
ala force of 50 N 

:-.ctin:; down at tho 0 l!I'lXk. 
actina up :It the 100 !:lark. 
ncting doun ~t the 0 Iil:1.rk. 
actinr:; up at the 100 m'.trk& 
:lcting dorm :It the 0 m ~U'k. P.T.O. 



8. 

A piece of metnl is Jot 20°C. !1' has il mMS of 10 ke unda speci fic 
heat capacity of 400 J. l~B""1. 0c. • ~lhat will be its nel'T temperature 
if it receives 20 000 J? 

a)50C. b) 25°C. c)400C.d)1000C. e) 400°C. 

TIhich of the follol'Ting will produce a 'real djminiShed iaage? An 
o'bject is placed ' 

a)anyT1here i.."l front of a. plane cirror., 
b )more tile..'l tlnce the focnl lene-t;h from a converging lens. 
c)anyuhere in front of a diverejng lens. 
d)within the focal length of a oonverging lens. 
e)betvl'een the focal length and tv7ice the foonl length froll a converging 

lens. 

9.' Which of the followine properties of a sound trave affeots the quality 
of the musical note heard? 

a)amplitude. 
b)shape of the trave. 
c)frequency of the TT~ve. 
d)speed of t:-:-n.vel of the trave. 
e)intensity of the trn.ve. 

10.' One end of a bar maGnet has an 1T stamped on it.' This means that the 
magnetio pcle at that end of the magnet 

11; 

a)is attraoted to the north nagnetic pole. 
b lis the S.1m.e type of pole an the north mn.gnetic pole. 
c )uttracts othe!" poles t1<!.rked rT. 
d)has :I. positive ch!U'ge. 
e)has a current flo17inG fro," it to the south pole when a wire is 

connected cetvl'een them. 

N and S ere mo m;].gnetic poles. Bemeen then is a fire c arrying a 
current into the pa.per n.s shown. The LlJ.Gt1etic lorce on tIns mre is 
in a direction 

a)towards N.' 
b)totrards S. 
c )up, touar '"!s 1';, .• " 
d) dOTTn , totrards B. 
out of the paper. 

A 

N 

12.' f... real imn.ge is one '\7hich: 

a)is altrays the SODe size as the object. 
b) is altr:tys brger th:l.'1 t],e object. 
clis cu:trays S1,.!ller than the object. 
d)is 'llt1:.lYS produceit trhen a convergin,'j lens is used, 
e)c~ be f048ed on a screen. 

An electr-ic bulb is on.rked 36:1, 12 V. This !!leans 

a)its resist ,mce is 3 olunG. 
b)i ts resistccl'lce is 1/3 0!:L";l 

o)the current it needs,is 3 ilnperes. 
d)the cur:cont it noeis is 1/3 Dllperes. 
e)its resist=ce is 432 OlllilS. 

, 

P.T. O. 

• 
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. 14 1'1hich of the folloVling involves 11 · ohel'lical change? 
&)Switohin~ on w~ eleotric li~lt. 

15 

b)Boilin:; uater. 
o)i.;elting ice. 
d)R1.uL'1ing a car engine. 
e)Sawins a pieoe of wood • 

. The property of an aoid that causes it to be called an acid is that 

. alit has a nasty taste.' 
b)it has n pH of less than 7. 
alit is the soluble hydroxide of a non-metal. · 
d)it ccn.a:ms oxygen. 
e)it contains hydrogen.· 

16~ A. base is 

alan alkali. 

o 
b)so;nething with a pH of less than 7. 
c)sol!lething mth a pH of Llore thp.n 7. 
d}some.thin~ that reacts Vlith, an aoid to produce only a salt and water. 
e)a soluble hydroxide. 

The property of an alkali that causes it to be called an alkali is 
that it is 

a)a soluble Il!etal hydroxide. 
b)sol'lething with a pH of less than 7.· 
clan oxide or hydroxide of a Llctal. 
d)tho oxide of a non-met~~. 
e)so;net:ling uith a sour taste. 

18: The follo':7inrr are burnt :Un oX'JGen and the product is then shaken un 
with water containin" uaiversal indicator. \1:£1ich one Vlill give :m 
acid reaction? 

20. 

21. 

22. 

a} sodium. b) lead. c)hydrogen d)l'lagnesium. e) phosphorus. 

In which of the follo«ing cases ,Till a reaction t~~e place? 

a)Silvcr is n.d::led to cepper sulphate solution. 
b)m'l.&!lesim:l is ad:'ed to zinc chloride solution. 
c)Copper is ::,died to sodium chloride solution. 
d)Copper is adied to hydrochloric aoid. 
e)tin is o:ided to iren sulphate solution. 

Questions 20 to 22 refer to the follo~ing equation. 

Ca(HC0
3

)2 + (X)mI0
3 ~ C:l(J;O) (Y) + (Z)H26 + CO

2 

The value of X is 

a)1 b)2 c)3 d)4 e)6 

The yalue of Y is 

a)1 b)2 c)3 d)4 e)6 

lW.o.t iB the relative fornula O:1sn of t.'w first su,bstance? 

.a) 101 b)149 0)69 d)162 e)202 

P.T.O. 
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23.' The first po!"son to put forrrard a theory about an a.tOl!l ha.vin~ 
some sort of structure u~s 

a)Tho~pson. 
b)Bohr. 
o)')emocritus. 
d)Rutherford. 
e);)alton. 

24. The mole is the quantity of ' substence identified by 

a)the number of atoms in 1 g of hydrogen 1. 

26. 

b)the number of atoms in 1 g of carbon 12. 
o)t..'1e number of atolls in 12 g of carbon 12. 
d)the m.tuber of atoms in 1 "(5 of eny ele!ilent. 
e)the number of atoms i!1 12 g of any ele;nent. 

Which of the 

e.)HCl 

b)K
2
S04 

o)Na.OIr 

d) CuC0
3 

e)l!gO 

followi!1g sets of formulae is correct? 

TIluch of t..~e following must be true for an atom? 

v.)T"ne nUlaber of electrons in it is equal to the nwnber of neutrons. 
b)?ne nunber of neutrons i!1, it is equal to the nunber of protons. 
o)Thc nur.:ber of protons in it is equal to the number of electrons. 
d)Tho protons ~~d electrons ar e found in the nucleus. 
e )The ato:aic number tell s you the nUDber, of pmicles i!1 the nucleus.' 

-, 

" 

() 
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11. 30' 

You mlly 

H = 1. 

use this info=ation for both sections of t'le p:l.per. 

N = 14. · 0 = 16. C = 12. Ca. = 40. 

.' 

Section B. (03 marks for this section) 

1. Base your anlmers to this question on a resistor n, through u21ich a 
current is flol1ing a.s &"10=. The ends of the resistor are A. and B. 
A voltmeter co~~ected betrreen A and Breads 12 volts. 

2. 

4. 

AR B 
--------~.-~------------

a. Blat do you mean by the expression liThe potential difference bemeen 
1,. and B is 12 volts."? 

b. An runneter in the wire at A reads 2 amperes. t!hat do you Ulean by the 
expression "The current throuGh R is 2 anperes"? 

c. Tha.t do you L"ean by the expression "The resistance of R is 6 ohms"? 

,",nen a cell was connected :l.cross a 20 ohla resistor, a current of 
0,3 A fl.o"rled througil it • . 

a. What wa.s the potential difference (vol taa"e) bet\76cn the terninals 
of the cell? 

. . b. \:bat current will '~he cell proiiuce if a 30 ohIn resistor is connected 
a.cross it so that it is in parallel TIith the 20 ohm ono? 

Tuo oells 1!.re connected in series and send a current throuGa mo 
resistors in pe.rcllel. Give a circuit diaer= for t " i5 and also 
show on it 17here you TIoU1.d comlOct c:TI!:leters to Lleasure the current 
in each resistor en.d a voltoeter to measure the potenticl. difference 
across them. 

Copy either dia".'TCIn (a) or diagr2.1ll (b) into your anSOTer book and 
then draTI in t:~c m:1gnetic field. Indicate the polarity of the 
solenoid and the direction of the field lines. 

, 

'80 b. 

8 0 (£) 
:. 

A (\ (Y 

@ Ef) EB \.. 

"-~ 

I 

hl object 2 · em. high was pl:teed 4 cm from e converGinG lens of 
focal . length 3 Cr!. By construction find "the position and size 
of tho imD.(l"e to tho nearest lilIll. 

P.T.c. 

" 

" 

(10) 

(6) 

(6) 

(6) 
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6.- You are asked to prepare pure s::!lllples of the following salts, 
starting in each case with sulphuric acid <'.s one of your reagents. 
For each one give the equ<'.tion for a suitable reaction =d then state 
the cost inportant fact about the qu::mtities you .. ould use. (i.e. if ­
you r.ould uSe exce5S of either of- the reaeents, ex<'.ct quantities or 
that this .. as not inrporta.'lt.) 

a) Copper sulphate. 
b)Barium sulph<'.te. 
c)Sod:i= sulphate. 

7~' Give balanced equ<'.tions for the reactions that talce place when the 
iollo'iTing substances a::e mixed. /my that are soluble in water are in 
solution. _ 

a)Sil ver ni tra-te + m""GllesiUl!l Chloride. 
b)Sulphuric acid + sodiv.F. c=bonate .. 

c)PotassiulJ hydroxide + hydrochloric acid. 
_ d)Iron (iii) oxide + nitric acid. 

8. Given the equation 

lr2 + 3H2 - -7> 21m3 
.. I , ._. . 

Calculate: 
gas 

a)The nUl~be:: of moles of nit::oca.'l that are neeiied to l'ead ,lith 
_ 0,5 moles of hydroc;en. - 1\ 

b)The nU'nber of gI'81JS of nitrOGen -chat are needed to react with 
0,5 g of hydrogen. 

, -. 

• 

(18) 

(12) 

(10) 

¥ 

• 
• 

• 

o 

C) \\ 

I 
t' l 
Ii 
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I 

\1 / 
I 

I' 
1 

I 



Standard VIII PHYSICAL SCIENCE May 1981 
: 1 . 

Time: Higher Grade: 2 hours 
" " . Standard Grade: 1! hours 

' . . '. 

. . ' 

SECTION · A 

Standard and Higher Grades . 
,- .' 

Answer this section on the printed sheet provided~ For each 
que·!>tion a: number of answers is given. Choose only. that answer 
whiCh, in your opinion is the correct .or best answer and shade 
in ' the appropriate block with a penc~l. . . . 

: 1. A very small ·light · source · c"ausesa shadow of a suspended 
table tennis ball. When the light .sourceapproaches the 
lIall, the shadow . . will 

" 

.. ", 

(a) ' 
(b) 
(c) 
(d) 
(e) 

become larger ' 
not be affected 
become smaller " " ' -. 
become larger or smaller 
disappear. 

2. The main reason l.olhy a pinhole camera .works is the fact 
that light 

tal 
(b) 
(c) 
(d) 
(e) 

is refracted as it passes through a lens 
travels in straight lines - . 

is reflected when it strikes any object; . 
diffracts round objects 
travels at very high speeds. 

3. A dog rushes at a speed of 2 mls to attack its own 
reflection in a shop window. At what speed do the dog 
and its image approach each other? 

(a) a mls (b) 2 mls (c) 4 mls (d) 6 mls 
. (e) none of these because the image is stationary, 

4. In .the diagram below, the angl,e of deviation is . ,.. .. "_ .. - . . 

(a) p .: (b) q (c) r (d) s (e) t. 

, , 

/\ - . 
. --.... - --

>;Or~;~~~ 
/ \ . -f.... ______ . ___ ._.\ ' .. 

. "'," 

" . ~ , 
'.' 

15; . A man observes . .... . 
"' . . . 

" 
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5. A man observes a fish in a pond. The fish appears to be 

(a) deeper in the water than it really is because a ray 
of light drawn from the fish will refract towards 
the normaL · 

(b) deeper in the water than it really is because a ray 
of light drawn ·fromthe fish will refract away from 
the normal. . . 

(c) nearer the surface thilIl it really is ·because a 'r "ay 
of light 'drawn from the fish will refract towar.ds . 

", , • . ;., ' the normal. 
" (d) ' nearer the surface than it really is because a ray 

of light drawn from the fish will refract away from 
the normal. 

(e) at its true depth, unless the main is looking directly 
down on the fish ,. ' 

In questions 6 and 7 a diagram is drawn in which XY is the 
given ray. Choose the ray from thos e drawn to comple te the 

. diagram c orrectly. 

/ 
; / . 

7 . 

. ' ::." 

f 
\ 

) f 

8 . An object is p l ace d a t t he p r i n cipal fo c us of a c oncave 
lens. The i mage formed i s at a dis t ance f r om the l ens o f 

(a) ha l f a f ocal lengt h on the same s i de as the ob j ect. 
(b) h a l f a f oca l length on the opposite side to t h e object. 
(c) one fo c a l le~gth on the opposite s ide t o t h e obj e ct. 
(d) two focal length s on the opposit e side to the obje c t . 
(e) None of t h e se anS~le rs are p os sib l e sin ce t here is 

no image. 

19. A s imp l e ..• . •• 
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9. " A simple magni'fying glass is formed with 

(a) a concave lens with the object at a distance from 
the lens of more than two focal lengths. 

(b) a concave lens with the object at a distance from' 
the lens of between one and two focal lengths. 

(c) a convex lens with the object at a distance from 
the lens of more than two focal lengths. ' 

(d) a convex lens with the object at , a di'stance from 
the-lens of between one and two focal lengths. 

(e) a convex lens with the object between the lens and "'" 
the principal focus. ' ' 

10. The dispers ion of white light by a prism: can be, explained 

(a) in terms of the fac,t that a prism is ,made of a ,very 
special type of glass 0 ' 

(b) because white light is a mixture' of two ,colours. 
(c) becaUSE: the different colours of white light are not 

refracted to the same extent., ' ~ : ; . 

(d) in terms of reflection. 
(e) in terms of absorption or colour., .. ; . 

1L'::,:Towards sunset one might see :a rainbow, , , .. 
' . .... . . : 

. 0' • 

( a) in the east (b) in 
; ' . (c) the ' north (d) " in ~n 

the west ,: , 
the south ,-!," 

~ . ... " (e) . anywnere ' in the sky. " 
" 

12. In the circuit shown belovl, HI, Hz and H3 are ammeters. 
Of the following statements, ,which is t~~e,~ Il~ y 

-::, -[\~!.: ~: , ~- -;: " :,',---> 1-" 
.flSL ~;D 

, " 1~'~M~l ~ ~ -
\,--) 

(a) Ml reads more than ' 
either Mz or M3. " 

Cb) Ml and Hz read the 
same. . ." , , .. . . 

(c) Ml and ,Hz read more 
thaii-M a; 

Cd) H3 reads more than Hz. 
.ee) " 1;13 ,' reads more than Ml . 

" J:J ;. £ , . . ". 

,13. "' WhEm 4" J , of ,work 'per', 2 C is done between two 'points in, a 
" 'circuit;', the potential differenCe between" the points is 

, ~Cl.) : , G, V,'., (b) . 2 V 

14. Ohm's l;;;'v;" t~lls us that 

(c) 2 J (d) 8.:r 

" , 

(e) 8V. 
" 

. ' , ' 

: :. . 

. . , . . , 

(a) 'the ratio of the current flowl.ng thro~gh a metallic 
'conductor to the potential diff,erence acros sits ends 

~ .. . is called the resistance. ' , 
,(b) at , constant temperature, the ratio of current flowing 

'through , any conductor to 'the potential difference 

( c) 
(d) 

across its ends is constant. , ' , ' ' 
the resistailCe 6f any conductor is constant. 
at constant t e mpe rature a metallic conductor will have 
constant resistance • 

/15. The filament . ..... 
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15. The filament of'a lamp bulb becomes white hot although 
the connecting leads to it are cold. Which statement 

. eXplains ' this best .? · 
," . ~ 

. (a) . the · filament carries a higher current than the leads. 
(b) the filament has a higher resistance than the leads. 
(c) the filament is wound into a coil. 
(d) the· filament is of shorter length than the leads. 
(e") ,the · fil'ament is in a vacuum and the leads are not • 

. . 
16. The direction of ·the m'agneticfield at point a near a 

current-carrying conductor as shown in the diagram is 

17. 

('a) to the right , 
(b) upwards out ·of the page 
(c) to the left 
(d) downwards into the' page 
·(e)· perper.dicular to' the wire .••.. '. . .' 

" : I - -
A good electromagnet has . 

.. 0 " i 

( '. ' .' "J 
I .' . . ~ 
'--1 I,.../v"", v --'-

(a) a copper core with many turns of insulated wire­
round it. 

(b) a steel core with few turns of insulated wire round it. 
(c) a soft iron core with many turns of insulated wire 

round ·it. 
(d) a steel core with many turns of insulated wire round it. 
(e) a copper core with few .turns of insulated wire round it • 

. 1501 

SECTION -, B 

Higher and Standard Grades 

(a) (i) 

(ii) 

(b) ' (i) 

.. :< i:i,.) 

qUESTION r ' • .~ t 

State where the image of an object in a plane' 
mirror lies. 

You are provided with a plane w~rror and some pins. 
Carefully describe, with the aid of a sketch, how 
you would determine experimentally 'in .the laboratory 
where th-is position of the image in (i) .will be. 

State what you understand by refractio'n of light 
and very briefly explain why it .occurs, 

(16) 

.-

. ~. : :~ , t, '.', 

A light ray strikes a rectangular slab of glass at 
an angle of incide.nce of 60 0

, part of the ray being 
reflected and part refracted. The reflected and 
,refracted rays make an angle of 90° with each othel' • 
Draw a neat labelle d diagram to show the path of 
this light ray. Show the 'differ02nt angles with 

.. th~ir sizes in the sketch. (15 ) 
" .' • .1 . 

I(c) (i) Make an • • • • • • • • 
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(c) (i) Make an accurate, ,.labelled diagram to show how a 
telescope produces a visible image of a distant 
star. 

(d) 

(ii) 
. ' ; i : 

" , 

What type of image ' is the image seen by an observer 
:through a, telescope? Give one reason for your 
answe,I'. 

" , ' 

~' A 30' inmhigh object is enlarged to 90 mm by a ,c; 
coiivex lens. What is ,the magnification? ' ",: 

(ii);, If the, distance betWeen the object and t 'he op.tical 
centre of the lens is 120 rom, what is ,the ciistanc~' 
of the image from the optical centre? ' " , 

1" :r. " , 

I " ,:' 

" .~ ',' QUESTION II 

(13) 

(6) 

() (a) How do you account for the colour of: ' 

( " 

, . 

', : . 

(b) 

(c) 

'.'( is -' 
(ii) 
(iii) 
. ": 

(i) 

, , ' 

(ii) 

.. .. h : . . :. • 
a yellow penc~l 
black shoes 
green 'grass 'when viewed through a red glass plate? 

... 'Explain how the eye adjusts when viewing near and 
,distant objects. ' 

, ' , 

' What ' theri'is t 'he cause of short-sightedness and 
long-sightedness? 

'. ~'; . ... " 

, :;(iii) How can '. ,these ' defects be corrected? . 
" , - ' , 

(12) 

(9) 

An ,e,lElctric circuit consists of 4 cells in series, conducting 
wire, ,a 'switch and a piece of resistance wire XY. . . " . ' . :' . , . . ',' . 

(:i.) l;lraw , OJ. ,simple sketch to show how an ammeter' 'and a 
'v'ol tmeter should ' be , connected in a cireui t in order 
to determine respectively the current flowing and 
the potential difference between X and Y. ,, ' , 

(ii) Why should, firstly the ammeter and secondly the , 
vol tmeter, be connec·ted in its own special way in 
the circu1.t? 

(iii) Mention four factors upon which the resistance of 
"y depends. 

(iv) When the current was switched on, the amm~&r,and 
voltmeter readings were 0,7 and 2,8 respectively. 
Hhat is the resistance of Xf.? (17) 

~ {., 1. I 

(d) State the rule (and give a labelled sketch to illustrate 
your answer) which enables you to determine 

(i) the direction of the magnetic field lines round' a 
straight conductor carrying an electric current. 

(ii) the polarity of a horseshol;; elect~omagnet. (12 ) 

'i'" 
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. ' .•. .. ' .. . .... SECTION C 

High~;'Graci.e ONLY 

. f : ~.·· '1 :: . ... QUESTION , III 

(a) "ft. boy is 1,5 m tall and his eyes are 100i'\!j'i""'below the 
top of his head. Draw an accurate sca~(Jrawing to find 
the,. sh9rtest length. ,of mirror, needed for him to see' a 

. full length image of. himself in it. What will be the 
height of its base above floor level? (10) . . " 

'(bi' 
· 0 . . • •• 

ExpI~in, 
mirage. 

wi th . the aid 9f a sketch, the formation of a 

\ ' 

(c) You are given enough switches, four 1,5 V cells and two 
3 V lamps. 

(i) 

, 

"Cii ) 

(iii) 

Use all the" cells' and lamps and draw circuit 
diagrams to show how ' , , 

1. both lamps can be switched on s imul tane'ous ly 

. 2. one lamp · can b'e switched on at a time: . 

If each lamp has a resistance of one ohm and each 
cell a resistance of 0,5 ohmS, calculate the 
current strength in the circuit when all the 
components (except the switches) are connected in 
series. 

Hence find how much charge flows through the 
circuit in two minutes when connected as in (ii). 

, '. 

(d) Explain ' asfuily ,as yqu can why an electric .current 
flowing through a wire caus es that wire to become hot. 

(e) :' St.ate three 
, . ';.: ~;a:gnetism. 

" , ".:.' ~... -

.. ' ' r·. 

. . .. : . . 

argume'n,tsi~ favour of Weber's theory of 
. . . . . . " . 

, . 
', ' 

. . ... 0 

(16) 

(13) 

(5) 

(6) r-
• 
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'Answer all the questions from both 
00 Section A on the' question paper 
Use the tables wl;1ere necessary. 
Nea t and s ys tenia tic w~i--k Will te. to 

sections. , , :""::~, - . 
and section' 8' 'on " .~ " ': 

folio paper. 
. ; .. : .. 

.. ..., 

. " . . ~ 

.\ .. 

SECTION A 
Answer all the questions from this section by encircling th~ . letter infrorit 
of the answer of your choice on the question paper. 

., 

1. A very ;~~ll ~i:i~~fIsource ~~~ses 
1~en the ' light source approaches 
(a)j become larger 

a shadow ' of a 
the ball, the 

. , i:. '. ' , 
suspended table 
shadow will 

;', ~- ~' r ,.. ..;; ,-

tennis' ball. . , , " ," . 

1:r) not be a ffectEld 
~) become smaller 
'til remain the same 

. • ' .. ~. L ': 
•..• _ " ...... J.. ',._ 

2. ~ri~~ea~o~~l~~S~e~e~~e t~~~'e:~t~e:~/~:;:~ 
\;j the sun is between the earth and the moon 
c) the earth is between the moon and the sun 
d) . the sun is behind the earth. 

-; , "I ',,: .:. ;:.~ .• i: : j .: , 

( 
... 1 
t · ; 

: .:.J .... :. f. i-.~ ;'T f: ~ : 

~ . ! :::.~:. .. \\: t~:. 

3. You' stand in front of a mirror a';;aiift : Yo'¢F~.ieft hand~.," " . , .. ;, ,;;.'; ,:~ ,~~ .. ~ (~; 
Your image . lifts: .! ts,.'righ~ han~. . ,: ,; .. 1..' .. . " ';' '::' c , .. ,.,iij (:~ 
We say tha t the image is . 2. <.> ;-,' ," " c ";'<.: ":;' " .:-: 

~ ~~~f;:~~::~ ." '. ..... . '..." " ''' '':, ::".:;:~ .'~; :' 
A ray of light strikes B mirrOr at an angJ:e ~~f · 30o."·w:Lth; ;tren~fm~l.,~t thf 
point of incide nce The angle of refle,c1;iori ' is . , ' ,'.' , .. 
a) 90 0 

/ • ' c: ' ... . ' 
b) 60 0 . 

~ ~: 

. ,',: . 
t · 

.. .. ':."" , .. ~ 

" ' ,' 
.. . ; " 

(3) 

(3) 
. : .. 

(3) 

.' ," . 

.(3) • .. .. 

(3) 

6. When a ray of light . from air enters the ~uiface of se'pare'ticin betvieen air .and 
.. ' 

)!.'a ter obliquely, the ray is . 

~
I refracted towards the normal 

refracted along the surface of the water 
c refracted away from . th8 .:norm~1:., :. 
d refracted along the normal . 

''; ' ' ,', 
' ..... ,.>.' 

..f 

..... 
,. " 

" .: " .,' , 

" 
.": . ,.:...., 

. ~, . 



., 

" 

i. ' . ,. 

' .. ' : 1. 
:, ." 

- 2, 
? In pure red~i ht a 

red . 
biue-red 
blue . " . . ~ black , ... •.. . •••. '. . . .(3.) 

,. , ....... I ...... . 

8. ' A leaf looks green because the 
. ~ours of whitt:! light 

..... ~:. ...... ~ .~ ~ ....... ~ .. ......... . , . .. 
substance of the leaf absorbs the foli~m.~g:·.·. . 

• J 't". : .. ~ i ! : : ~ ~ '.. .. . : : . .. '. ~: '! ':~': ._ " 

a all colours except green , 'II r f Ii;:; ~: .. ; . . , " 

only green . ' 
c all the colours of white light' •. ", '(" . ,~. 

. d colours with .short' wave ~.t:!ngths. ; . .. . . 
. ', -

9 • . 

. ~ . ; :: ,", 
..... . " . 

•. . ·"of 

Spectacles with c07:save lense~ .. are ,·necessary. to 
defect in vision 

correct: :i::he fo.liowin~ : · 
. "'~ ; ' .,,, .. ' 

~ 
long-sightedn ss 
short-sight~ess , 

c loss of( accommodation .. " "'.' 
d astigmatism 

',,': . 

.' '. : . ... 

10. 

.. ,,~ :., . ~,' . i·' 
.... : •.. 

11. 

12. We say sound waves .are longitudinal because 

14. 

' ,' .... . 

. ~~ they alwa ys trovel awa y from the source . 
the direct~n of propa ga tion is perpendicular 
motion of ,the pa rticles 

to the di~ctio~ ~f , . ,",. . 

C9 
d) 

the pa r-/;ic"les which constitute the wave h"",e the s~~'e " d:j.ie;cti~Jn . 
of motio?\' as the wa ve . . •. ' -
they tra nsfer ene rgy i:'-' 

A~o~~d~' s' num ber (6 x 10
23

) r epresents the nl!J'Tlber of 
a) atoms of s~lphur in 12 g of sulphur ... .. : .. ' 
b) molecules ·of oxygen in 12 g of oxygen ' 
~ atoms of ;barb on in 12 g of the carbon-12 isotope 
0] moleculds of hydrogen ' in 12 g of hydrogen 

1 '. ", ; 
fl, • 

' 1 ; 

Ionic c omp ounds cons ist of 

~
. maOtlome~ulwehsJ.' Ch' . h.~ ve po" ~~t' J.··v"e"· a n'(j n"'e' g·· .. ativ'e·" ;;ha'rg·· es '- r"," I ; :. H','( .f1 ':li " :'; 

atoms whi ch have los t more tha n 2 electfu~s" .:. , .U~"1 J 'i-,e', 
c"'.; ;: .~ ." . OJ " • • atoms .. ,'. , ..... , :..:;-. ..,::. "C': '; 

:/ :-;:.' ;~ . 

~ '. 

. \ . , ; 

.' ~(·i ·~ · 

( " . " 
r L'; 
i " . 

15. Which statement is untrue? 
jib') the, name: of' t he78iement 
(~ one ~ tom of sodium 

-: : :1- ' t· - ' I i.: i: ~ 
The symbol NB represents the · followin~: 
sodium . 

':,j "/ ::; 

\ .~ ,. ,., 
\ ' .. 

,md 
one mole of sodiun a t oms 
one molecule of sodium ',., 

;' . 
.-: _.: 

- ~;. 

~ -' 

" ' 

--'~ ~ 

. 16~ The catalys t used during the decomposition of p'otassim 

~)~~~:iO~ ~~~:en i~) MnS0
4 

@ Mn(D'C;)~ ":' . '-": 

chlQz:ate. for .'the 
. . _1. . 
_. - ~ -1, . , , 

. ~;~.: 

, :.: 

. (3) 

o 

(3) 

(3) 

.'. 

(3) 

(3) 

(3) 

(3) 
((48)) 



9l::ClTJ:ON El _~6.._ 

.' ~o 01.1 the quest:bns from 1:.h:!.s seetinn Clrif'olio ' ~pCl1" and 1l1:ar:lle Hila l:H~ 
back of tho question papor.'Do 0.11 the dl'o;;dnga on your ,~olio paper . 

1 • .Ia ) 
.Jc) 

A 0) 

Light; n.ys which Cmo to"othor in a point are called , ." •• t. ~ , ~Y."!'. . . ;(2) 
What name ' is given 'cD n region of pt":t'tial Shoidow? . , . .. " .:_(~.::: .'~'_. ". :(2) 

.. 't', 

~ d) 
What io moa nt by r ocHlinzar propagntion ofli~~~? " ..... ,:,:,'.<:,; .. : : ;: (~) 
Oraw a roy cl{agrom Ivhich illustratesths fOl"rnation of an imag~, 
in n pinhole' camera, .•.• . 

o 

-

. .: '~. : . 
' . --. :.~ .. . ", "; T:"lL.i ~''':; .:; : .. .. 

a) Compare roe], 'in':! vi:-'Cual i.'11llges by mentioning' at'leas1:t>.vo' pOints " ;'" 
of differenc:} . ,.' ," : .. ,. ,", ' . '. ,;:": : ' .. '" " ', l " "(4)' 

,:~.- ", 

b) Completo th3 adja cent 
. sketch by dI'£:wing 

.-:' .. . 

. ' ,~ . 

a) 

... : " : " ':;' - .~ ~ . 
.~; '" -", "I ,' ", 

. '" . " .' .... the ,;roy cJic [)!'dm, 
, to sJ1oi~ h Cl':1 end 

where thz image 
. ': ':' R .1..' ..... , '"'-: • ...... i .... , . ....... ...J '-':-~1-J'-'-' .J.':-"~-L-':-""" -:-' .... ,..,....,' ,:+,.! . ..,. ......... 5~" 

. of.. the canc!1o , 
wui be so en in 

. : . . 
a pl~nn ~~ ....;, . ..:...; . u. ~ 11£ . ....... '- ' ''' 

. AB, . . 
(Hint: Dl"t1Vl the pa ths of two rays .from C.) 

{(10)) 
, " 'i c·~ . 

Make Q h8at labolled sketch to ' t;howthe I"Ia ture of' the paaSagSi of ,s" ",,;' 
ray of light through a COo gl ass pt'ism. . · t,';: . , . " ,,' ,> '~: (s) 
Indicllte amongst othprs the angle of deviation clearly. ' . (. 

1 ' 

b) True or f ,,15e :? Parnffin flo-:rcs on water a nd is th~efore l ess ' . 
dense tha n IV,,-ter; but it is optically mCJl't\l : : .• , 

. ' 

c) 
d) 

dense.' th" n water. . •.. .. , ~. ", : , 

Name the three primary col ours ' c:f light. " " . '" ,::.'" . , . "" ,' 
" . ~'. " 

~ Which colnur nf light is ~fracted the mos t "~~c1 h~w' ckies its 
vI('lvBlength compare with the other colours of the . spectrum? 

'.' ' " .. :, .. . , ; 

r ' t ' .. 

", 
. (2) 

" (6) 

(~) 
(('21)) 

4. a) " , 

--~--~-L---+------~-r~------~--------~---------r------~ 

1_ , . .. ' 

" .. '.> : ,:,i j • • •• 

Complete tho my c:iagrem of tho sketch above 
to show where Bnd how . the iriluge .is produc.ed. 
Only hI!] r nys C\t'C' necessary . ''. .. ., 
Label ,your sketch, ospecidly the1F and 2F ; points~ 

. • ' : 'I ' " , •• ... ' ,'0 " \ 

; . ;:. ;:. \ .. ~: . :" 
. - . " 

. ,,' ,;':. ,.:' , .~ . 

.. 

,, ", ': !;~ . ; : :; .: . i~<.~.:: ... : .. '; ' ,t <.r ... : '~.':,.:~~ 
, r • ~.:~ ~. ~ .; ,t .' : ~" -I~ Lr:( .... : .'.: '" .. ' 

, , , 

~ , ~ t " ' : : 
• • 1 • , 

\ . ; 
t ~ . ! ~ .. , , 

I . 



,Z-O 
I r.G . -

4. b) Mention throo f'oots 1n connoction with tho imogEi "roducod 111 
4(a). 

5. a) When sound of tho 6t1rne i'requllnoy unel intonsi ty is emi ttscl from two 
sources, we fin r:.'that there nro positionli where tlie Goune! is louder 
and othOl'S where it is softer -emn that of a single Douree. What 
are these t'ao ph,momena callod? 

b) CAlculate the speed of sound in air of a note of frequency 1 100 Hz 
and a wavelength of O,~ m, 

15. a) Write dol'm 'l;hc following ions €1hd oompound ions with their Cbrreot 
posi tl.ve or negCltive valenoiesl . 

1) 003 

ii) !-t0B 
Hi) 1104 

iv) Ce 
\I) M-I

4
' 

(1;) 

« 13)) 

(4) 

(6) 

«10j) 

vi) At · ($) 

b) vi1"i ttl clo\~tl the chemical Mellnes CJt the ~ollowit'l~ C::ompCJ!Jl'ld~ i 

1) OJ(n)stl4 

1i) l\BCi 

iii) Gr(III)C13 

0) Write the correct chemical formula for the following 
i~ Sociiun hydnJgen carbonate 

11 IJagnesium oxide . 
~ii ~on(III)chlo~de 
• . 1 • ". . •• , 

~~ . ' . . ~. ~ "" . . 

7. a) Calculate the mass of 1 mole of each of the follmving compotJrrBS; 
-'1" " .. , r ~, : ~ ". 1.; . ,, '" ~:!'):f ~ . :~, 

ii) 

ill) 

~O": ' 

Hf-D3 

NaOH 

b) 8aJ.ance tho following equations: 

KGl03 ~ KCl .!- ~ 
." t . . .. / . 

012 + . Na0r ---:;'N3Cl + Br2 

(6) 

(6) { 
« 18)) 
l ' . . 

(6) 

(S) 



· . 

7. c) Arrange the following metals in decending order of reactiVity 
with pu~. oxygeo: 

Zn, K, Cu, Li 

d) Complete: 
If the pR -valu8s'of oxide solutions are -alkaline they are 
called •••••••••• 

{2} 

(2) 

e) How can the pH value of a solution be determined? (2) 

«18)) 

TOTAL : l02 + 48 

., 

, 
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SECTION A· (Mul t1.ple Choice) (60 marks) 

. ,) 

' ... 

Time: 
MarkSi 

2 ho~:-s 
200 

Answer the 20 mul tipl:i choice quest:l.o~s by coiourlng in the appropriate 
block on the answer pctper provided • . Pin your answer sheet on top of your 
written paper. . ,;! 

. 1'. Tha following :1.5 a property of a ' wave 'motion! 
a it always ceuses a rise iii tempenlture 
b it transfers energy 
c it al\'::J.~·s . ca'.lses a stationary object to move 
d it only takes place in water 
e it always ocsursas light 

- . 
2. During an eclipse of the sun a penumbnl is also formed because 

a the earth is between the sun and the moon 
b the sun is b"ltween the earth and the moon '. 
c the 'moon shines at night ·· 
d the sun is a large source of light 
e the eal-th is very large i 

::l. A dog rushes t',t a speed of 2 mls to attack-· tls own reflection :in a shop 
window, At what speed do the£lcig an-d its image approach each other? 

a 0 mls I 

b 2 mls 
c ' 4 mls 
d 6 mls 
e . none of these because the in18g'e is stationary 

4. When a r ay of light 'passes from one medium to the other without cha~ging 
its direction 

a one mediu-n is optically dense r than the other 
b the angle of incidence is a right angle 
c one medium is air and th8 other is water 
'd the di:-ectioCl of the r ay is from water into air , 
e the directic:l of th8 ray is frOl1 glass into air 

5. Straight water wc'-v8s in a rippl8 tan:< approach a glass sheet under the 
water paral181 to tho 8dgo of tho sh88t. The direction of the waves 
crossing th8 sheet 

a remains unchanged 
b is refrocted 'cowards the normal 
c is refracted away from the normal 
d shows that light as well as water consists of particles 
e showS tha t water waves have a high frequency 

' ... 
6. An object is between F and 2F with respect to a convex l ens, The image 

formed is: 
a diminished 
b only c1iminished and upright 
c enlargod anc! inverted 
d enlarged and upright 
e diminished, and inverted 

.. ' 

------, .. . .. ..... --_ .. -_ . . 
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? The following tn'nspe.rent gbss object is nota ians i 

l
a ' ', one rerruct:i nJ sur-:'dcti is ,curvcd and the other is flat 
b both r cfroc" in9 5U:"'rc:C~s 8:i:';J cUl"'Ved 
o .both ro"i"'rnc" i. n;) -, '-c;"ac'i8 11rB fle>,t 
d a conca.V8 sr ~C·l~'1C~.n [TJ.P.ss 
e a convex c(Jr ~tc.clo glen.s 

s. A boy is fursigh': 3ei. H: 

Il 
cr::n so::'} n'J:l1 b:1 G'''' ;.., ... J4~ 01 p-.... -,ly .-.., .... . ~ .... . ........ . 
cannot SOB far--away obje c JGG clearlY 
should wear 5pech.1cles \'·d. 'ch cO,nctlve lenses 
can see far nVlay Obj8c-cs enlarged .. . 
shoulc; specte.cles with convex lenses .. 

" , : ' --\'lear 

9. \~hich of th8 Toll 'J\"od.r.:;J sb,';;e,,;erits are false? ' 

, b A concave 1£":l8 c:.~n onIy 'form vi~,tual imagES. 
, a ~ A conV8l: ler: , cc:n fo:m raal and Virtual images of objects; 

' 0 Images formE-i by con~av'3 lenses are always diminished and upright 

c.nd ~l1v8r'G8r" ", .. 
, (e) A convex lem oan only Tom inverted re~l ima~eS-; 

~O. The retlw or th, h~r,~C'n eyE) can be compared wi th 'the following part of 

11. 

a camer:!, 
a ,shutter , 
bIens 
o diaphragm 
cI film 
e lens opening 

The relationship 

':,: -, 

between the 
given by the equ-:tion; 

f~~ v ,~ 

= I 

f v )\ r. 

~c) A ~ fv 
d) v r. rol' I I , 

(e) v ~ .-:" . 

'" 

- .. 

frequency, wave length and speed of sound is 

- , 

A uo"" \J E \ c ~\;-~ . -
" 

" 

~ 

12. Th8 inC~_ 0'''1'i: rc~~i <".'1:1 ;c;,~ F:::,~;, .. t roy cia nat have the same direction when 
a ra)' or- l -'C:l l:i'D-:--;; r=:SSG, th":'oL'gh a prism. 7he angle be tween the emergent 

13. 

ra!~~e~' E".:1d tt-,:1 7.ncir.:-:m ': :'",,)' i s s:!11cd 
thS) 0'1],18 0 '" incidence 
th8 unglc 0'-:- dcvi;:: .1.;ion 
the o.ngln o ·~ rcflec·:':~ .. cn 
a ri~jh ·;; l;!nu~ B 

tha angl n u" r~f:-,action 

The 

! ~ . d 
e 

fact t:'Clt sQl'nr.i C"l n'1ot 1:>8 propagated thr'Ough a vacuum indica tes 
a r::atcl"iul ~_s nGCeS'~3ry for th3 propaga tion of sound 
a ir is absl1~utely r 8 c8s"ery f or the propagation of sound 
souncl is on:.:; conducted by gases ar.3 solids 
light is no)..; propo.qatcG thl"'ough D. vacuum 
sound w:;~vcs :":ll~ a lws.ys J.ongiturl:i.nal 

,-
." '. 

'. , 

that 

.. 

, , 

. ~---. ---------- --- .----

,I 



... 

14. The acoustic3 o~ a hall can be :i.mproi/ed by heavy curtaihs at the 
front and b2.c!~ :If tile hilll bnc:,usc . 

a~d~l ' the an::;l", :1':' rnflecticn ~ the angle of incidence 
mul tj ~:;lc !":f1.:!ctions :_m;::i."clvi3 n cuus t i cs 
soFt 1.1C' ·~01·:_[Q. lJ='Cvcnt::; r:lost of the sound t'eflections '. 
cur~C:!.in:1 E!".:":"1 conc!uciv:J -::0 marc 48fleotion of ~ound 
hea~' c~:::"t "ins . do not e.bsorb u:1Y sound energy, .. : 

r " . .. , 
.... t . t '! 

1~ • . Two notes : of"' ;th l ' S(II'il'1 

alViays di f?qr ~. ~l 

pitch' p~eyed on different musical :l.nstru·ments '. 

;. 

16. 

" .. " ! 

17. 
'-

18. 

19. 

20. 

. a s peed '" 
b wave l engt:,. 
c frequericy . 

• . ;! :: ,, ' : 
. ~'-' . '. 

. . d quali ty of' tone 
e amplituda 

'- : .... ', 

,; . ' 

; ..... 

Which one of 'eh, '(oJ.lv·Ni ng .formulae is vlrong? .. . . ' . ': 

' (a) AlC13 
.. . 

(b) AI'd . 
2;>3 

(e) Al203 
- , . ..... . . ..: . .... i .'-'. 

(d) ror,'n) 
- " '3'2 

(e) AlBr
3 

. . ,' 
;. 

-. ;;. , ," . 

. , 

A met:ll ""hich GG8S not rc~ct "'J~_ th v/Cl.ter or 5tcam is 
(a) zinc 
(b) ca lcium 

~
Cd) iron 

) c:Jpper 
e) 'slu'fliniu'fl 

" 
.. ; 

. . 

;".-

; ,.. 
' . 

. >.' : ,, ~ ." 

\" " ;" 

"'. , : 

A chemica l s u bE:·::e.nGEJ V'!-ri,ch easH)1 releases ~xyg.en . when it is heated is 
a) 

~j 
~j 

zinc oxicl :-. 
mer~u:"'y OX..!.C8 

calcium oX:·.C:3 

coppar(II) oxide 
magneSiUftl r.xid~ 

, . 

" 

V!hich of tho follo·.·n.ng represents El mole? 
11 16 g of s~'" . ph~r .' .... . 
b 16 g of ox: 'gan gas 
c 19' 9 o'f po-'::ussium , 

" : i ' " 

. d 1 . 9 0," hyd: '['gcn gts ' 
')" •. t e 6,02 x 10~' : ' s ou~um a oms 

...• 

. ' .. 
: .. ' ". .!. . . \ , . 
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SECTION ' B - .• ~---.--
At£I'£R ALL QUESTIONS. 

1. A photographic light meter is used in your classroom. 

~
a~~ What hqppens to the pointer of the meter? 

Where does 'the energy come from? 
Why does the pointer show a large deflection when held outside 
in the sun? 

(d) The meter is held first in red light and then in violet light. 
The pointsl' shows a larger deflection:i1 violet light. 
Assume that 'the two . light sources have the same intenSity. 
What do you deduce from this observation? 

2. List fiVe properties of the image formed by a plane mirror. 

,,' 3. a) Draw a streight line PQ ~ 65 mm. PQ represents a plane mirror. 
Also drew an CirroW A8 c 15 mm with A at a distance of 35 mm frD11 
the mirror. /\8 is not parallel to PQ. Now draw two light rays 
from A and B respectively reaching the eye after reflection from 
PQ, Show how an image of A8 is formed, 

b) Measure the length of the image of AB. 

, , 

4. In the accompanying sketch, a large triangle has been cut out of a glass 
block, The triangle is thus air. Copy ~,e drawing, and trace the path 
of a ray of light commencing. from A to 8. 

5. a) 

b) 

c) 

O\\' 
. ! ' . 

Name the colours of t he spectrum, in order, starting with red. 
I 

What are complementary colours? 

Give an example of complementary colours, 

' 6, Supply neat l abeTIad ray diagrams to show how 
ab) a pirhana would 'see' a man standing .on the bank of the Proazon. 

) a convex lens can be used as a rno.gnifying glass . 

l' 

~~~ 
, 

(2) 

. ~ 

(~)~ 
" 

«10» 

(6) 

(~~h 

«6)) 

(4) 
, (2) 

(2) 
«8)) 

f~5 
« 12)) 

( 

" 



. '. 

7. An object 20 ;'"m i1igh s~nds vertically . on the principal axis of 
-·.of focal length 24 mill. . Ir thc abject is 36 mm from the . optical 
by means of an accurate ray diagram· 

Ce .... ..DI)I~ 5 
a~lens . 
centre, 

" . 
. . 

'!6j measure the distunce of t:1e image from the lens 
b .measuro th? size of the image 
c . calcula'i;3 ';;'13 mugnification of..:·i;he lens 
d state th3 n-:turc or the image. . . 

8. The critical ang:'.e ror water is 480. 
" . .ca) Name twa conditions with ';·Ihich . the inc:!.ctent ray must comply before 

. total inteI';1al reflection yiill take place • 

.( b ) .Draw thr8E~ cep:!rate diagrams to shaw the path of a ray or light 
from an nbjoct under water when the angl'e of incidence is 

1; s mEUler than' 480 .. 

. .. 

.((;;7)) 

2; 
3; 

larger the.n 11.8 0 

qqua~ .~ 48 0 .. ((11)) 

9. The search for 'oil in the Karoo continues: Echo sounding equipment 
is in' use to determine the depth or rock layers . A blast is detonated 

:', in the soil and j. t '<:akes 6 seconds before the echo from bed rock is 
recorded. 

~ . : ' If sound travels"nt 1 850 ~~s~'\ through the'earth's crust, how deep 
is the bed rocle l a yer? Give your a nswer in k610meters. 

10. Sound is propag"cted through uir as d !pr:gi tUd:l.nal wave., 
I-bw do particles move in such a wa ve? 

11. Sketch 
(N,B, 

a grBphic~l represer.~~tion of each of the fal l owing. 
the sketches should be below one another and at leas t 3 wave 
lengths of each \'I'~ve Should be shawn.) 

i~ a musicc'l.l nn"(:8 

11 
iii 

a pure nO'::8 with the same frequency and ampli tude as (i ) 
a pure no'ec with twice the freq\lcncy as (ii), but ha ving 
the same E.nlflJ.i tude. 

12. a) Briefly explc!in the validity of the' s ta t eoent: 

13. 

"Sound plus sound can equal sihmce . n 

b) Haw does ' the speed of sound in a gas vary as the. temperature 
of the gas increases? 

, 

~1 What is the vdlency of Cu in CuD? 
Name the compound CO using the Stock natation. 

c) Name the compound Fe (N03 )2 using the Stack natation. 

d) Write th3 rrrnJula of 

il 
pota.st"·ium hydrogen carbonate 

ii calcium s ulphi tc 

e) Balancc the equ:l tions: 

i) P4 -} O2 --> , P20S 

11) P20S 
-} ~O -;> H3P04 

(5)) 

(3) ) 

(6) ) 

, (4) 

(2) 
(2) 
(2) 

(3) 

(3) 

. . 
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13. f) Calculate the mass of one mole of 8a3(Pd4 )2 ... (4) 

g) . What does it mean to say that. you have one moie of H2O? (2) 
((23)) 

14. Calculate the m" ss of iodine which yields 40,8 g of aium:i.nium iodide. 
: 1'he balanced equation for the reaction is 

2 Al + 3 12 ~, 2 Al.I3 

15. A small piece of sodium is placed in water in a trough. , 

i) State what you observe, 

11) What addi tlon9.l ':'bservations \'Duld yoU make if potassium 
were used in place of sodium? ... 

iii) What conclusions can be drawn about the reactivity if potassium 
. compured with that of sodium? 

" 

iv) within what pH range do Ydu expect to find the 'solutio'n remainin~ 
. after the above metals . have reacted with water? 

v) 

, " 

What is the name ' of the solution called which is formed when 
sodium r eacts with water? . 

. , . . :.. 
. ; . 

". > \ 

"" :, . , . \ ,~ 
. ".'-" 

, 

-:' 

-..:..00000-

,. , 

, ' 

.. : .. 

'. 

, . 

" 

·r· 

((6) 

(3) 

(2) 

(1) 

(2) . 

(2) 
(( 10)) 

; . 

! : . 

. : . 

0 

\ 

II , I 

II 
L: 

'.\ " 

I o 



A P P E N o I x I 
==================e==================== 

SPELLING T EST 



, .• 
SPELLING "TEST 

1 • diameter 

2. tyrannical 

3. trans fomer 

4. effervesce 

5. catalyst 

6. combustible 

7. independent 

8, metre 

9. conductor 

10. fluorescent 

11 • magnifying 

12. pros ecutor 

13, receiver 

14. hereditary 

15. thermometer 

16. vecuun 

17. toleration 

18. massacre 

19. visible 

.20. banish 

21. allies 

22. vaporise 

23. indicator 

24. millimetre 

25. transmi tier 

26. responsible 

27. nuclear 

28. susceptible 

29. govern"11ent 

DICTATION 

The circle is two ·centimetres in diB~ter. 

He was e tyrannical king. 

I used a transformer to change the voltage. 

Eno's salts Can effervesce (bubble) very much at times. 

Something which helps a reaction to occur is ' called a catalyst. 

Wood is con~ustible (ie it can burn). 

South Africa- is an indepandent country. 

The ruler i s one metre long. 

Copper is e good conductor of "electrici ty. 

I swtiched pn the fluorescent light. 

I used a magnif}'ing glass to read the small print. 

The prosecutor read out a charge of theft against the man. 

The receiver of the parcel bomb was not very pleased. 

The monarchy in Britain is hereditary (ie the position of 
king or queen is inherited). 

I used a thermometer to take her temperature. 

I used the vacuum cleaner on the carpet. 

You should show more toleration towards those with whom you 
do not agree, 

Everyone condemned the massacre of the innocent ch:ildren. 

The bird was hardly visible. 

They decided to banish the king. 

Bri tain and America ere allies. 

If it is cold the mist will veporise on the window. 

The car's indicator is broken." 

The plant has grown only one millime~e. 

I bought a new radio transmitter. 

I Vias not responsible for breaking the window. 

There Vias a nuclear explosion yesterday. 

He is very susceptible to colds. 

The government has changed its mind. 

30. magnetise (ze) I tried to magnetise the piace of steel. 

I poured to acid into a gas cylinder. 

There was va;:Jour on the window pane. 

31. cylinder 

32. va;Jour · 

33. circular The garden \'.' as circular in shepe. 

34. ballot The matter \":as decided by secret ballot (v.:>te). 

35. rebellion They staged a rebellion against the unpopular government. 

36. perli6l'1ent The act was not passed by parliament. 
• 

37. voltmeter The voltmeter registered sixty volts. 

. .. ... - -.-.--_.'- - --.. .. -. - -.-.- ....... -. - -~ ..... ---



38. emergent 

39. expel 

£lD • nor>-<nagnetic 

41 • resistance 

42. molecule 

43. separation 

44. sovereign 

45. Great Britain 

46. Graaff-fleinet 

47. principle 

48. Car.1;Jbell 

49. relative 

50. Karoo 

2 

ThiS 'is , the snergent ray. 

They decided not to axpel the naughty child. 

Gl ass 'is, non-,magnEitic; ' 
: -' : . : ' . 

The ceptured thief put up no resistance. 

A molecule of water contains two parts hydrogen and one part 
oxygen. 

The young couple could not bear the s eparation. 

Parliament holds the sovereign power in a democracy. 

That is the touring teem fl\'m Graat Britain. 
" 

He comes from Graaff-Reinet. 

Honesty is, an important principle in life. 

Mrs Campbell comes from Glasgow. 

She is not a relative of mine at all. 

They have gone to live in the Karoo. 

• 

• . 
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