1995 HIGHER SCHOOL CERTIFICATE EXAMINATION

GENERAL SCIENCE

2 UNIT

In 1995, 2317 candidates presented for the 2 Unit General Science examination.

SECTION I - Core
Part A
MULTIPLE CHOICE QUESTIONS

The answers considered to be the most suitable for each of these questions were as follows:

1 C 6. B 11. B
2 A 7. A 12. D
3 C 8. D 13. D
4 B 9. B 14. C
5 C 10. D 15. A

Part B
General Comments
There were fewer non-attempts than last year.

Students are advised to consider carefully the key words in the questions before responding.
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Comments on Questions

Questionl6

€) Candidates were asked to recognise a galaxy. Many confused it with a planet or nebula.

(b) Most candidates failed to recognise timvious method ofocating a planet ostar,i.e.
using star charts or newspapers, or referring to marker stars.

(c) Therewas little knowledge ofthe appearance of individual planet§vhen asked to
distinguish betweetthe appearance of a planet andtar, many simplystatedstars
twinkle

Questionl7

€)) Most candidates knew that there are no stars in frathieehoon, andthat themoon is
not transparent, but had difficulty iexpressingtheir ideas in words. Those who
recognised the fact that the star in the diagram was the wrong shape or size relative to the
moon scored best in this question.

(b)  The reasons why optical telescopes are often placéibbrmountains in remotareas
were notclearly explained.Many candidates failed to explawhy the view is clearer.
Some had the misconception that such placesl@ser to the sky

(c) The variations omadio telescopevere very diverse.

Questionl8

When asked to describe the evolutionary trends and their significance as illustréttedthrge
primate skulls, candidates had difficulty with the terminology. They tended to state a feature of
each skull, rather than to describe them. Those desoribed trends in cranium ategth size
explained them well.

Questionl9

Therewas little evidence of candidates' having carried optaxctical investigation of a single
inherited human characteristic. Many scoredreasonablemarks although they basetheir
responses on general knowledge.

Question20

@ Most candidatesunderstoodthat themost active metals requirethe most energy to
extract them from their ores.

1995 Higher School Certificate
Examination Report Page 2
General Science



1995 HIGHER SCHOOL CERTIFICATE EXAMINATION

(b) Candidates had no difficulty in namingcammonmetal, and thenajority wereable to
describe thanethod of itsextractionfrom its ore. Therewas, however, dack of
knowledge of the chemistry involved.

Question21

(@ This partwas generally wellanswered, althoughome candidates described only one
property of synthetic blankets.

(b)  Answers to this part were generally good. The more able candidates had no difficulty in
relating one property of rubber that makes it suitable for use in surgical gloves.

(c) This partwas answered poorly. It waapparent thatmany candidates had not
performed an experimerthat involved making aplastic. Themore able candidates
presented #gical description ohow to make glastic. In thepoorer answershere
was confusionbetween plastics and non-plastic materials and evidenceoofe
undesirable laboratory practice.

Question22

This question wasvell answered, witlcandidates clearlghowing their understanding of the
biological effects of pesticides.

Question23

@ Theresponses to thipart indicated a lack afinderstanding of Lamarck’'s Theory of
Evolution. The essence of Darwin’s theory was often confused with that of Lamarck.

(b)  This part was answered poorly since most candidates sHiteednderstanding of the
meaning or purpose of an experimental control. Those indicating a control often did not
relate their response to the experiment stated in the question.

(c) Frequently, candidates presengg&gumentsn favour of Darwin’s theory,rather than
againsthis theory as required in the question.

Question?4

Theresponse to this question was paargd there werenany non-attempts.The more able
candidates clearlyshowed all working to the problem, including the use of appropriate
formulae. Those who responded to part (b) of the question often showed little understanding of
the concept of efficiency.
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Question25

€)) In general, candidates weabkle tojustify their choice of scientist amanager with a
valid reason. The woneksponsiblevas interpreted by some as mearimblame

(b) A pleasing aspect of responses here was the wide variety of exampesnifresearch
presented. Able candidates notde key word outling while less able students
presented a name or madgague statement. Able candidates explaiadzenefit to
people while lessable candidateesmphasised onlpegative or emotive aspects of the
research.

Part C

Question26

@ () Most candidates werable todescribe twoproblems whichhave prevented
people from travelling to other planets.

(i) Little difficulty was encountered by candidates in identifying anethod of
overcoming one ofhe problemsthat have prevented peodi®m travelling to
other planets. Some, howeverdid not relate theirsolution to one of the
problems identified in (i).

(b) One disadvantage of sending a remote-controlled space probe to expdos®lar
system was identified by the majority of students.

(c) Although most candidates were able to name a recent space venture, many had difficulty
in giving precise details of the purpose of the venture. Many cited a space venture which
was not recent.

Question27

€)) Many candidates appeared unfamiliar with star trails and generally interpreted the
apparent motion of the objects in Photograph | to be due to the actual movement of stars
across the night sky.

(b)  The different uses of a camera to tréoikstars and produce a photograph of stars was
poorly understood.

(c) Most candidates could not listo observationshat led Galileo to believe that the Sun
was at the centre of our solystem. Someorrectly citedGalileo’s observation of the
moons of Jupiter. Fewer candidates, however, mentioned the phases of Venus.
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(d) Most candidates were able to refeMNlewton's theoryabout the significance of gravity
in maintaining planets in orbitsFewer candidates explained the significance of the
sun’s gravitational attraction to the planets.

Question?28

€)) The existence of tools at site Z was frequently cited as evideimtenanoccupation of
this site. Many students, howevefailed to mention that thetools were made by
humans. A significant number of candidai@sorrectlyassumedhat thejawbone was
that of a human.

(b)  Candidates had trouble in interpreting thagrams. Manyincorrectly chose site Y
despite the presence of the engralede showing artwork commonBbssociated with
Cro-Magnon Man rather than Neanderthal Man.

(c) () The significance of the engravédne at site Yivas not well understood, with
candidates often resorting to jargon or generalities in their answers.

(i) Most candidates associated the flint pieces at site X with the use of fire or the use
of flint to make weapons.

Question29

This question was well answered by many candidates.

(@ The scientific term, alleles, was not used by most candidates.

(b)  The majority of candidates could supply the genotypes for Ruth’s mother.
() () Most could also explain how Ruth could have brown eyes.

(i) The probability of Ruth’s unborn baby sister or brother havithg recessive
gene for blue eyes, was well explaineddmynecandidates.Othersappeared to
experience difficulty with the worgrobability.

Question30
This question was not well answered by most candidates.

€)) The wordgermwas generally satisfactorily explained.

(b)  The action of antibiotics on bacteriafangi wasnot understood anchany candidates
believed that viruses are susceptible to antibiotics.
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(c) Darwin’s Theory of Evolution irrelation togerms' becoming@ntibiotic resistant, was
poorly described and, again, not well understood.

(d)  The concept of limiting antibiotiose to minimisethe development of resistance to
antibiotics, was generally well understood.

Question31

The statement “Scientific discoveries often bring unforeseen socideprsb wasthe basis of
this question.

Many candidates made no attempt to anstyemnd theanswers of those whadid so were not
good.

€)) Most candidates could give two examples@éntific discoveries, but had difficulty in
describing a social problem caused by each discovery.

(b) A lack of experience in conducting apinion poll on scientifigssuesand discoveries

was evident. The concept of the reliability of an opinion poll also proyedkdem for
some candidates.

2 UNIT

SECTION Il - Electives

It was apparent that, in general, students demonstrated an improved grasp anstcigseifiaf
terminology in this year's paperThe more able students readhe questionscarefully and
structured their answers accordingly. Some did not attalihparts ofthe question,especially
(d), where there were a number of non-attempts in some of the electives.

Question32 - Colour (193 candidates)

€)) This was well answered. Candidates who were awarded the imgHes wereable to
answer indetail allparts ofthe question forONE experiment. They were alstle to
relate their experiment to the physics of colour or to colour and living things.

Many chose to answer this question by using an experiment with chlorophyll. Others
had difficulty in relating their conclusion to colour and livitigngs, as asked by the
guestion. Instead, theylaied their conclusion tphotosynthesis and, consequently,
gained lower marks.

Somecandidates attempted answer based olibrary research or a video and they,
also, were awarded low marks.
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This was quite a well answered question.

Wavelength

Although few candidates could give @ear explanation ofts meaning (fewclearly
labelled diagrams were used), they were able to relate wavelength to colour.

Refraction

This was poorly answered. Few candidates clearly underteatbncept of refraction
and, as a result, a wide range of answers was presented.

Absorption

This was well answered. Most candidates used the colour of an object as an example to
explain absorption.

PrimaryColour

This was alsavell answered. Arexplanation ofprimary colour plus examples was
provided.

The majority of candidates answered this question well.

Diagrams used by candidates were especially suitable to relating items of information to
the concept being described.

The best answers relatdgbhaviour to mating colour, and hot and cold colours which
were mentioned irthe question. In otheanswerscandidates relatebbehaviour to
camouflage, warning colours and emotions. Thyaaing lowermarksdid notrelate
behavioural reactions to colour as asked by the question.

This was, generally, a well answered question. Those who showed an understanding of
the trichromatic theory of colour perception, and who vedale tocontrast this with the
opposing theory of colour perception were awarded the highest marks.

Candidateswho apparently did not understartie word perception wrote about
concepts such aception reflection and emotional coloursand were awarded low
marks.
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Question33 - Metalsin the Serviceof People (119 candidates)

(@)

(b)

(©)

(d)

Explanations and literacy were generally good, while diagrams were fair to iytosd.
candidates could describe their specific experiment, althouaty had difficulty in
relating it to the question.

Part (iv) was poorly answered.

The descriptions of placingodiummetal into hot water and hydrochloric acid, and the
number of students describing impossible experiments such as smeltirgxigdterand
melting aluminium were a source of concern.

Ores
This was generally well answered, although some confusion between mineralesnd
was apparent.

Smelting
Answershere wergroor. The basigrocess wasiot well understood, althougmost

candidates were able to give an example.

Electrolysis
This was well answered, andmany candidates described copper purification or

aluminium refining.

Lustre
Candidates did nainswer thiswvell since the conceptas not well understood. As a
result a wide range of answers was provided.

Answers ranged from poor to reasonably good, although few diagrantabteslwere
used.

Extraction methods used bgarly civilisations werepoorly understood and few
candidates could relate them to the chemical activity of metals.

Many uses of metals presented were everyday 20th centuranegere non-specific.
Bronze was commonly thought to be a metal.

This was poorly answerednd many candidates repeated earli@formation about
extraction ofmetals rather thawliscussingtheir uses inrelation to their particular
properties.
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Those who discussed propertidisl so by listingthem. They failed toanswer the
second part of the question on overcoming difficulties associated with the use of metals.

Alloys were well understood, and uses and many examples were given.

Question34 - Optics (234 candidates)

The standard of literacy of the candidates was, on the whole, satisfactoryisél béscientific
language as well as the setting out and presentation were of a reasonable standard.

A significant number ofcandidates, however, wrotswers based oextensive theoretical
information and pre-prepared answers with little or no relevance to the question asked.

(@ In many casethe description of the experiment occupmuy a smallsection of the
answer.

(b)  This was well answered.

(c) The responsesiere were pleasing, arshowed ageneral understanding dhe term
multi-component optical systems

(d)  Theanswers to thipart were closely fated to thequestion, andhe better candidates
justified their answers with diagrams.

Question35 - Petroleumandits Compounds(98 candidates)

€)) Answers tahis question were generally averagdany candidates gaineldw marks
because they describedntrived experimentuch as obtaining oil, kerosene and petrol
from petroleum.

The bettermarks inthe question orthe extraction ofuels were awarded to those who
provided specific details in theanswers. For example, tiie experiment described
dealt with the distillation of petroleum, answers werspecific in regard to the

temperatures and products obtained.

In the question on properties aruses ofdistillation products from petroleum, the
highest marks were awarded to those who described an experimitret properties of

distillation products, e.g. viscosity, flammability, and thelatezl theseproperties to the

uses of the product.
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This was a poorly answered section.

Hydrocarbon
Few candidates could explain cleanyhat a hydrocarbon is. Insteaithey related

hydrocarbons to petroleum products.

Catalyticcracking
A large number ofcandidates described the separatiorpetfoleum into its fractions
instead of explaining what catalytic cracking is.

Plastic
Most candidates attempted to descriim®pertiesand usesof plastics rather than to
explainwhata plastic is.

Impervious
Only a few candidates answered this question. Thosedwhso usually obtained full

marks, however.

The general standard here was not high. The better answers included information on the
production of chemicalfrom petroleum,e.g. gaspetrol, kerosene, which could be
related to the new substances made from them, e.g. plastics, paints, solvents.

Candidates lost marks when they described only the use of products, e.g. petrol used in
cars, rather than their use in making new substances.

Generally, the standard ahswersherewas good. The best answersoveredall three
parts of the question formation, location and extraction of petroleum.

Those gaining the higher marks discusseddbation ofpetroleum in terms aurface
exploration and rock structurgkat trap the oil. Diagrams used weréelpful in
explaining concepts.

Question36 - Physiologyof the Senses(222 candidates)

(@)

(b)

Most candidates attempting this question vedile toexpress themselvasgell. Many,
however, did notealise that theanswer tothe question wasthe description of an
experiment they had carried out, and simply tacked the experiment onto their account of
the sense organs. Nevertheles majority of candidates hadbviously done the
practical work. The diagrams included in most answers were relevant.

Approximately 10% ofthe candidates did not attemfitis question andmany
explanations were not brief, as directeflost terms werexplained reasonably well,
but that of a reflex arc indicated thatvitas not well understood bythe majority of
candidates.
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The transmission of impulses wasell understood, butmany studentscould not
identify particular regions of the brain where the impulses are received.

The standard was generally very satisfactory, satmeexcellentanswersbeing given.
A number of students were obviously confusdmbut the conditions of beinghort-
sighted and long-sighted. This part thie question was, orthe wlole, the best
answered, with mangandidates successfully describing various malfuncti®@sne,
however, simplylisted malfunctions, while otherdiscussed malfunctions of the
nervous system rather than of the sense organs.

Question37 - Reproductiorof AnimalsandPlants (245 candidates)

(@)

(b)

(©)

(d)

In general, thanswers were mediocre. Macgndidates referred to notesade, or
details of reproductivenethods rathethan describing, as required bye question, an
important experiment they had carried out.

Fertilisation and pollination were generally welunderstood Embryo was lesswell
understood whileporewas not well explained.

The better candidates referred to a diverse range of reproduetiieds in botlanimal
and plantgroups. Manyreferredsimply to one reproductivenethod or onespecific
plant or animal group, thus losing marks.

Answers tahis question were disappointing since candidskesvedlittie knowledge
of evolutionary trends in methods of reproduction; approximately a thitideof failed
to attempt the question.

Many candidates discussed evolution in a general sense treth@ddressinghe issue
of reproductive trends in evolution.

Several candidates referredritindern developments meproductive technology instead
of answering the question.

Question38 - Thelnsects (122 candidates)

(@)

Experiments wergenerally described well, these of diagrams was goahd most
candidates appeared pmssess a&easonable scientifiknowledge. The bestanswers
gave detailed classification of the characteristicsneécts, mostly with correct order
names. Candidates lostnarks wherthey related theiexperiment to the generadpic
insects and not to one of the two topics offered them for choice in the question.

A small number otandidates described experiments involvingelty to insectssuch
as starving them to death. This isgpéat concern.Such experimentsare expressly
forbidden by law.
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(b)  This was generally well answered. Most candidates aldesto explain eacterm, but
answers were sometimes vague.

Thorax
Many candidates confused the position of the thorax with that of the abdomen.

Arthropod
Somecandidates gavexamples of arthropods, e.g. inseats arthropods rather than

giving the meaning of the teraxrthropod

Classification
The concept ofjroupinginto categoriesvas mentionedbut few candidates explained
the basis for the groupings, i.e. common features.

Adaptation
Some confusion betweaaaptationandevolutionwas evident.

() Some excellentanswers were presented. Ar#ed bees weréhe most common
examples of communal insects discussed.

Most candidates described at least ¢ewvel of communication and gavexamples of
social behaviour. Many explainége dancing in great depth, often to the detriment of
the rest of the answer, while others discussed insects in general, thus losing marks.

(d) On thewhole the standard was high. Mosiandidates gavgood examples of how
insects survive and how they affect people.

Somecandidates describduiological successn terms ofsuccessful metamorphogsis
while others describethe history of insects back tthe Jurassic Period, bdailed to
explain how they have successfully survived to the present day.

Question39 - The Scienceof FoodTechnology (294 candidates)

The general literacyand scientific quality of the candidateagsponses wergvell above the
average of previous years and most answers directly related to the questions asked.

€)) Answershere included evidence tfioroughpracticalinvestigations, with good use of
labelled diagrams and structured tables.

(b) Most candidates clearly explained the three required terms in thisigiagappropriate
scientific language.

(c) This was answered comprehensively and clearly.
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(d) Here most candidates described the various methods op&mtidging enthusiastically
and competently. The better responses made good use of scientific terminology.

QuestioM0 - The ScientificBasisof Photography(245 candidates)

(@ Mostcandidates clearly explained th&nowledge of photography and its processes,
showing sound understanding tbke relevanterminology and concepts. Experimental
work had obviously been carried out and many interesting variatiotraditional basic
photography were described. Students shouldhware that thescientific basis of
photographyneeds greater emphasis than the artistic effects achieved.

(b)  The majority of candidates had a good understanding of

fixer,

negative and

film.
f-stopwas poorly understood and often confused wiitip-bath
Some candidates attempted all four terms instead of three.

(c) Candidatesshowed a good knowledge tfie structure andvorkings of a simple
camera. Some candidates attempted to describe the structncgeotomplex cameras
and often found it difficult to explain the working of such structur@sswersincluded
good use of diagrams and tables.

(d)  Only a few candidates appeared to possess a detailed knowledge of the chemical basis of
the photographiprocess andnany confused it witlthe technique of developing and
printing.

QuestioM1 - Water (479 candidates)

€)) The scientific quality of theesponsedierewas generallygood. Althoughthere was
evidence that some schools are using Streamwatch Kits, the candidates involved showed
little understanding othe reactions involved. Only a few used aontrol in the
experiments they outlined, while only 75% of the candidates attempted part (vi).

(b) Explanation of the meaning of three of the given terms was done well by the majority of
candidates. Diffusion was the term least attempted buhose whodid attempt i,
described it well. Many candidatesconfusedtranspiration with perspiration solute
with solventandweatheringwith erosion Good answers tthe lattermentioned the
carrying away othe weathered material by a specific agent. A significaimber of
candidates, however, attempted all four terms.
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Many candidates confusstbragewith shortageand wrote only abowgtorage Many
listeditemsgaveNO information while others gave paragraphseath. The water
tableand watercycle were frequentlyused diagrams but weigten not elated to the
shortage of water described. Tables were rarely uSedthe good answelisted items
with related information in a table format.

The majority of candidates matitle use ofscientificterminology. When termeere
used, manyandidates were unable to expléivem or toindicate theirimportance in
living systems. There was little evidence of wider research amondéer ofcandidates
were content to write answers concerned largely thighpercentage of water contained
in the human bodyand thefact thatdehydration is a result of tddtle water in the
system.
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