1995 HIGHER SCHOOL CERTIFICATE EXAMINATION

APPLIED STUDIES

In 1995 947 candidates presented for this examination, an increase of approxX32#iedyer
the candidaturdor 1994. The following is a breakdown othe percentage o$tudents
attempting each section.

1 UNIT
Section %

1 Application of Computer Controlled Systems 5
2 Applied Mathematical Skills 5
3 Mathematical Ideas 2
4 Science and Medicine 18
5 Scientific Research 11
6 Significant Technological Achievements 8
7 Statistical Methods 4
8 Technology and Consumers 15
9 Technology and Communication Systems 9

10 The Environment 21

The responses show an improvement in the understanding of the Syllabus, but some candidates
still appear not to possei®e requirecknowledge. Schoolare advised to keep abreast of the
changing topic(s) in some areas by reading the Board documents ghelPesscribed Texts,

Topics, Projects and Works document.
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Questionl : Applicationsof Computer-Controlle®ystems

€)) The most succinct answers for this section were well drawn and labelled block diagrams
as shown irthe Syllabus Support DocumentThe majority of students werable to
present a reasonable representation of an open loop system, but fewer strdecttyg
represented the closed loop system.

(b) () This part was generally well done, although it wasumaommon irnpart (i) for
students to give the name of the sensor and fail to indicate what it measured.

(i) The most common response in (ii) was tin@tor.

(c) (1) It was importantthat students shouldhdicate specificexamples of types of
sensors and/or actuators. It was not considered sufficient to say that, in response
to the sensothe door would openA correct responsiedicated that theensor
would cause the controller to responddayivating themotor whichcaused the
door to open.

This partwas not well done. The basicsystemswere not well explained,
although the safety devices/arrangements in parts (ii) and (iii) were well covered.
Sketches and diagrams provided as part of the answer were not clear.

(i) Time alonewas not considered to be adequate enough protection against being
trapped in thedoor. In discussing how tpreventdogs from activating the
mechanism it was most common for height and weight sensors to be described.

(i)  The best answers to (ii) and (iii) were those that explained the tygenebr and
the consequent action.

(d)  This part was poorly answered. It is emphasised that the Syllabus specifies that a model
of a computer-controlled system should be constructed.

() It is essentialfor the difference between computer-controllegstems and
simple timer or battery operated devicesuch as model cars or trains, to be
emphasised; students should be madeare of what specific function the
computer executes as part of the total system.

(i) This partwas often not attemptedwhen it wasattempted,responsesvere
generally very poor. Any form of logical statement regarding the
process/function of a computer-controlled system ag@epted, although it was
expected that students would know and understand the graphic form.
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(e) The part relating to changeswork practicewas not well understood. Most answers
indicated theresults ofthe introduction of the systerfrom the point of view of
efficiency or production rather than changes in work practice such as:

machines beingontrolled by acomputer -peoplemonitor the process
rather than carry it out;

data handled bycomputer -people enter datarather thanprocess
calculations

Question? : Applied MathematicaBkKills

(@ This partwas answered poorlgincemost studentappeared to findhe mathematical
skills and concepts too difficult.

Candidates who responded withiadle ofnumericalmethods were successful. Those
who attempted drawing a graph to solve the problem were confusihe Iytroduction

of a second variable, hence their poor results.

The most common error was failure to take the following into account:

() the backing occurred after 60 minutes;

(i) a new person was introduced at this point, and

(i)  the machine wastill producing more bottles.

Many successful answers were achieved by using simple algebra and logic.

(b)  Again, interpretation of thguestion proved to be a problem, with studdailing to
recognise that the increase occurred fromb#ggnningof one year to the next.

The most common error in thgrtwas studentdailure to convert the increase into a
percentage. These candidates were abtaltulate the increageer year bycalculating
the difference, but proceeded no further.

The best response wagiven by thosewho calculated the greatest difference as a
percentage and gave a statement verifying time period when thismaximum
occurred.

() () This was the best answered section of the question as most students chose to use
the formula which required basic substitution in solving the equation.
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The most common errors occurred because students
() did not use the formula but, rather, opted for other methods;
(i)  were unable to solve the equation to fmd

Most students were able to substitute their vatwe from part (i) successfully
into the formula and thus obtained the result.

The most common error occurred when students attempted to solve the problem
by using other methods.

Many candidates misinterpreted theording of the question, andassumed it
implied not a period of timéout a particular day.

Students needed to look for the steepest patiegfraph, nothe highest point,
as many of them did.

Most students understodtiat the rate of increasenplied a changehence
calculation of the gradienwas required. Thosevho found this successfully
calculated the change.

Many students understoatkither the special characteristics associattd a
Logistics Curve nor the circumstances under which it applies. They were unable
to identify the main features of the specific type of growth.

Candidates werensure ofthe difference between the LogistiCairve and the
Malthusian Curve, hence the responses were varied.

This was a simple definition application and, as such, straightforward. Students
need to understand the difference between the two laws.

Question3 : Mathematicaldeas

(@)

(i)

Few students knewhe true definition ofpi (1), i.e. the ratio between the
circumference of the circle and its diameter. Marks were still awarded, however,
if they explained pi as having approximatevalue of3.14 and alsdhat it is

used in calculating the circumference or area of a circle. Because\wayhe
which the question was worded, i.gVHatis pi? (1", it was not imperative for
them togive thetrue definition as thequestion did not ask fothe formal
definition. Most students received either half or full marks for this question.
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(i) This part of the question was answered welltrenwhole. Itwas obvioughat
most students had attemptegractical activity in relation téinding pi (1) or a
practical simulation of the estimationf(t), because they were able to explain
their experiments well.

Buffor's probaility experiment - which is a simulation ttie estimation opi,
was a popular answandmost students werable to explairhow pi could be
estimated from it.

Archimedes' method of inscribed or circumscribed circlesth@sost popular
answer and the majority of students were again able to exyairpi (1) could

be estimated from it, i.a:m
lameter

(i)  On thewhole this was a poorly answered question, for which ¢endidates
received full marks. The main problem wthat themajority did notknow the
definitions of either a rational or an irrational number.

Few students knewhe formal definitions of aationalnumber,i.e. any whole
number that can be expressed in the forrﬁmﬁd bz 0.

Again, because the question did not ask for a formahitefi, most candidates
gainedsome marks by making @ollection of truestatements abouwtither a
rational or an irrationahumber withappropriate examples, e.g. rational
number is a whole number, can be positive or negative, a fraction or a decimal,
e.g. integers 0-9, or .5 o}s.

A number of candidates incorrectly stated that a recurring decimal, such as 1.33,
is an example of an irrational number; recurring deciragdsclassed astional
numbers by defiition, even thoughhe decimal places go dorever. Many
students also failed to give two examplegath;two surds such ag¢5 andv2

were accepted aswo examples of aimrrational number; some studentgve

only one example or failed to give any examples in their answer.

(iv)  Students answered this question welhe majority understoodhat, because a
final decimal place was found, it was assumed to be a rational number.

The second part ofhe question, viz,Is this conclusion valid?was not well
answered. Studentsied to explain thaicomputerseither do/do not make
mistakes, rather than explaining the meaning of a rational number.
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Most students were able to recogrsseneclue in the articlavhich couldhave
alerted the journalist to the fact that a practical jokes being played. The most
popular choice wagi ends at 207593254210@r the computer started printing
millions ofzeros Because thetudents were not required eégplainwhy they
chose their specific clues, most were rewarded for answers such as the above.

Students were required iadicate thefirst threestages of a givefractal. This
guestion wasot handled well bynost candidatesmany of whomchose to
ignore the given fractal and used their own which they had learned in class. This
showed a poor understanding thie definition of a fractal, indicating that,
possibly, more examples of fractals andre practice is needefibr students to

feel confident with this mathematical concept.

This wasnot very well answerednanyfailed to explain fully their fractal and
the mathematical pattern behind it. Here it was sufficient for students to describe
what they had generated in the previous part.

This part apparentlgonfused students whioad failed toanswerthe previous
two parts well. Thoseho did answer (i) andii) correctly alsoanswerediii)
well.

Again, if (i), (ii) and (iii) were answered well, this part was also answered well.

The majority of candidates werable to explain that a satellitetays in

geostationary orbit becausehiis amangular velocity equal t&arth'srotational

velocity, thus making itappear stationary. They could then dedtnz it was
Earth's gravity, or gravity from somewhere combimeth the satellite's orbital
velocity, that kept it geostationary. deemedhat studentseitheranswered this
question or omitted it, which perhaps indicated that they either kmewopic or
they did not.

This question was, othhe whole,poorly answered. Moreare was needed in
reading and interpreting the question.

A number of studentsgave the uses of a geostationary satellite, e.g.
communications, weathering, nothe reasons for having a satellite
geostationary, i.efor tracking and cospurposes (akap on fuel). Marks were
lost for givingusesrather thammeasons
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Questiond : ScienceandMedicine

Answers to all sections were poorly expressed.

(@)

(b)

Most studentseferred to ultrasound or CAT scans axdays as examplegut few
attempted radioisotopes.

()

(if)

(ii)

(if)

(i)

(iv)

v)
(vi)

A number of answertacked specificity and did nahow an understanding of
the scientific principles owhich the techniquesvere based. Many responses
were based on personal experience rather than a scientific basis.

Many students apparently found this question hard to understdnaddifficulty
seemed tarisefrom the use ofthewordsin terms ofthe scientific principles
outlined in part (a)(i) aboveAs a result, this question was poorly answered. A
number of students simply restated their answer to (i) orisedes were fuzzy
or the images needed to be interpreted by professionals

Limitations for ultrasound use were generally welbwn; student®ften stated
only one limitation for radioisotopes and CAT scans/X-rays.

Students werable to state a testabitg/pothesis forthe stated belief.Many,
however, appeared to have no conception of how to formulate a hypothesis.

Many students could not describe an appropriate experimental design to test the
given hypothesis. Most did realifi@attwo or more groups wenequired and,
as a result, statements about:

. ideas of standardisation of subjects

. large group size

. duration of experiment

. properly designed control and experimental groups
. recording of results

were often omitted.

A number of students could niolentify the dependent variable; the concepts of
dependent and independent variables need to be stressed.

The majority of students understodbe concept of a placebo, althoutteir
answers were often poorly expressed.

Most did not understand the concept of blind testing.

This questionwas poorly answeredsince most students werainable to
generalisefrom their specific experiment. Concepts of ethics wposrly
understood, both here and in the following part.
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This question was answered mdulty than part(b)(vi), with most studentgaining
good marks. It wagpparent thamany student®adsomedifficulty in understanding
the notion ofgenetic copiesf animals such as cattle.

A number of students respondethotionally becausenany had hadsome contact
with/experience of ethical and genetic issues.

Questions : ScientificResearch

(@)

(b)

(©)

A small percentage of studefasied to show thatthis was aesearch projedhat they
had designed and performed themselves.

(i)

(ii)

(ii)

(iv)

(i)

(ii)

(iv)

(i)

The weakerstudents had a limited knowledgetbéir research project and did
not know the aim of their experiment.

The better students stated a hypothesis that could be tested by their project. The
weaker students could ndefine a hypothesis; consequentiyany answered
with a question instead of a statement.

Many candidates could not differentiate between the dependent and the
independent variable. Some listed controls or the items they were testing.

A large number of students couive valid reasons for reviewinthe literature
before designing the research project. On the dtaed,the weaker candidates
expected the literature to tell them what to do.

Many of the weakerstudents chose examples of Australian-based research
projects not on the current prescribed list.

A number of studentsould not state theguestionsthe projectwas meant to
answer. Consequentithey hadproblems in answering parts (iignd (iv)
correctly.

Many students answered this well and gave clear details of the way in which the
projectwas carried out. A fewstatedhow the information wasobtained but
failed to describe how the project was carried out.

Many students did not understand the need for a controlagled to seevhere
it fitted into their project.

A small number of students could not give the correct formal hypothesis for the
given experiment.
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(i) Many of the students understoatiat the role ofGroup A was to compare the
teaching methods, and named it as the control group.

(i) A number of students understoddat the assessorcould be biased and
expanded upon this.

(iv)  The best students werable to givegood reasons to show wleach teacher
should teach his/her own method and also indicated that posgdsigonal bias
could result if this were ndhe case.Weaker students did naliscussall the
implications fully.

(v) Good students ebrly explainedwhy the stated conclusiomvas not valid.

Weaker students did not appear to understand whabeiag asked, ansdome
even attempted to explain why the result was valid.

Question6 : SignificantTechnologicalAchievements

Those whoattempted this question were instructed alaswer in terms of asignificant
technological achievemedtawn fromthe given list There were amumber of students who
either had not fully preparethemselves for this question or did netad the instruction
carefully. Often they named achievements that were:

. not on the list,
. which were selected from outside the "area”,
. which includedwo achievements from one area when only ONE was required.

@ 0] Students were required to writee name of oneachievementdrawn from the
given list. A sample of papersndicated that the threemost popular
achievements chosen were:

milk products,
integrated circuits, and
the assembly line;
with the least popular achievements being:
PET,
grape products, and
superwash wool.

(i) Many candidates simply stated that they had conducted reseaticat diney had
phoned some companieswatched videasThese are not adequatgractical
activities. A typically good responsecluded a full description ofiashing a
sample of superwash wool a number of tiraesl thencomparing it with an
ordinary wool sample washelde same number of times test theshrinkage
and felting.
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(i)  In this partthe candidatesvere required to explaihow the practical activity
described in (ii) improvedheir understanding dhe achievememamed in (i).
Many received nomarks for this section because theyimply stated “the
practical activity did improve my understandinglo gain full marks candidates
were required to explain fullwhy the achievement is considersaynificant
High marks were awarded to students weferred not only tdhe reasons for
shrinkage and felting in ordinary wool but also to the treatment afitherwash
wool which prevents these problems.

Question/ : StatisticalMethods

(@)

This wasthe best answeregbart of this question sincetudents showed a good
understanding of normal distributions and how skewed results can be obtained.

() 90% of the candidates were able to draw a normal distribution curve.

(i) Here manycandidatesconfusedrange of 1Qs (55-145)with a measure of
spread of scores.

(i)  This question was based on definitionsrmafdeandmedian
A number of candidates correctly stated that, on a normal distribution,
mean = mode = median

A number of students incorrectly statbé median is the middle; hence

100 = 2 = 50 or themode isthe most resulthence it lies withir68% of the
mean They confused their definitions of normal curves with those of mode and
median. Many did not give reasons for their answers.

(iv)  The majority of students weranable to explainvhy the weightsof Australian
adults do NOT follow a normal distributionThey were required to stateore
thanbecause everyone's weight is differensome people's weighthiange as
they go on diets Such responses amt explainwhy weight does not follow a
normal distribution.

The best responses carfrem those whostated that theskewed results were
due to the Australian lifestyle. In othgood responsesandidates statethat
females and maldsave different upper and lower limitsenceweights would
be bimodal.

Candidates really neededédrplainwhy the distribution is not normahcluding
giving an alternative distribution, e.g. skewed or bimodal.
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Students either did poorly or very well in this section, depending on whether theyot
knew the z-test:

7= | X=X
|s/\/n|

X = score value (given)
X= mean
s = standard

n = number of scores

If z > 1.64, the statement is invalid.

If z < 1.64, the statement is valid.

The majority discussed standard deviations away from the mean, avoiding the use of the

z-test.

Marks were awarded for corresfatistical calculations, buhany found itdifficult to
calculate mean and standard deviation.

Candidates appeared confused with this section,nzsemtly werenot familiar with
statisticalterms such astratified random sampling Theyfound it difficult to apply

their knowledge of statistical data to forming conclusions and analysing factors involved
in the survey.

(i)

(if)

(i)

Here studentsieeded to definstratified andshow howthey could apply their
definition to the giverproblem. The best responses discusgbd stratification
process and the fact that the group would need representative shomplesch
stratum.

Most students discussed random processes of selection; many misinterpreted
the question and discussed the location of the airport rather than the flight path.

This question was answereekll sincemost students understodidat, if the
schools were being affected, then sugvey had to beonducted during school
hours.

The majority were unable to lisiwo other factors, and limited themselves to
distancedrom the airport or flight path and considered neitiwio wasbeing
surveyed nor the conditions of the survey.
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Question8 : Technologyandthe Consumer

(@) () A small number of candidates failed to chose a product or catérgamythe list
supplied orthe examination paper. Students need to be athatethe list of
consumer products @ategories isnandatory and igontained in the current
Prescribed Texts, Topics, Projects anbrks documentwhich is produced
yearly.

(in) Many students answered this question badly. loarks wereawarded to
candidates who described the physical operating principles, e.g. which buttons to
press in order to make a magnetic tape play music.

The better candidateknew the meaning of technological and scientific
principles and described the specific aspectcessary fotheir category or
product, e.g. manylescribed the operation of the portablesical player by
referring tomagnetic tape storing information through patternghef magnetic
material, and the passage of this tape past a magnetic k&ad

Students mayneed to be exposed to case studies in ordemfomove their
understanding of what is required in answering questions on this area.

(iii) Most studentgave an appropriateesponse to this question by referring to
specific materials, e.g. aluminium, stainless steel, plastics.

Some ofthe weakerresponsesincluded generalnames, such asnetals,
chemicalswith no greater detail. Students do need to have a knowledge of the
specific names of the material used in the product or category. Some had a poor
knowledge of the main materials used in the product or category.

(iv)  Good responses mentioned or described featheg¢svere specifically designed
as safety features. Weak®eisponseseferred to general featurésat were not
designed as safety features.

(v)  Answers tothis question were generallgood. Most students mentioned
Australian Standards, parts and labour, length of warranties, etc.

) O Again some studentiailed to choose fromthe prescribed list given on the
examination paper.

(in) Many responses to this question were poor, with students |shimgponentof
a marketing strategy rather thawo marketing strategies, e.g. a TV or
newspaper advertisement. A strategy, as describedeirSyllabusSupport
Document, isa sequence of events or a series of steps

The better candidates described whole strategies in their response.
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(iv)

(if)

(ii)
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Generally this partwas poorly answered. Sonveeaker candidates obviously
had no idea of the meaningasthetic qualitieghe better candidatespwever,
talked abouappearance, status, product recognition

Many students were confused by this question tatkéd abouhow the whole
product is an improvement on what was previously available.

Few students discussed how ease of use has been improved. Thalid sdo
talked about specific improvements in the product.

Poor candidateobviously failed to interpret the table accurately. Interpreting
tables of this type requirgwactice throghout the study of the topic; many
would benefit from practice in dealing with this type of problem.

Students obviously lacked practice in answering this typguektion, andnany
were unable to interpret the table in order to answer the question.

There is obviously aneedfor explicit study of legal consumer issuessince
students did noknow the reasons forincluding the table ofcontents on
packaging.

Questiom : Technologyof CommunicatiorSystems

(@)

(i)

(i)

Systems that were appropriate included:

morse code

messenger

semaphore

light beacons

smokef/fire

telegraph

carrier pigeon

telephones

horns (or any other device that makes a noise), and
mirrors.

It was inappropriate to choose radio or the Internet.

Limitations of the specific system varied according to the system selected in (i).

The following issues were, however, included:

. distance;
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. the message may lxeoadcast to an unintended audiefa® in the
case of systems such as semaphore and light beacons);

. the system may require trained operators;

. in some of the systems, people always need to lkeeotookout for
the message; and

. the systemsare susceptible to thdements (e.g. bad weather, time
of day).

This part was generally well answered.

(i)  This partwas, onthe whole,poorly answered. Statinthat the system was
appropriate because it did not use technology was not considered acceptable.

The appropriateness of the technology chosen was related to factors such as:

cost of construction and maintenance;

availability of materials to build and maintain the system;
availability of expertise to build, use and maintain the system; and
the ease with which it would perform the required task.

(iv)  Many students saithat therewas no noise irthe system(e.g. light beacons,
smoke signalsgtc). In othercases studentepeatedsome ofthe points they
raised in (ii), which was acceptable. Noc®rild be identified irsome systems
more readily than inothers. For example, it wasasier to identify noise in a
system such ashe telegraph thanfor example,the carrier pigeon. The
following is a sample of what some students included:

. telegraph electric storms, poor connections, corroded
wires;

. beacon time of day, fog/rain/cloud, trees and
physical impediments;

. smoke signals wind or other unfavourable weather

conditions, time of day, presence of other fires.

Questionl0 : TheEnvironment

Part (b) wasbetter answeredthan parts (a) or (c)many candidates appeared to believe,
wrongly, that dam storage was small.

@ Most studentslid not connect theroblem inthe dam with possiblythe surrounding
farmlands or a townThey did not see thproblem as one ofontaminatedun-off.
Many treated the conditions existing in the dam as being an isolated case.
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A number of responses referredstagnantconditions in the dam (water storage).
There was a general misconception that the dam storage was small.

The majority of students couldlentify the specificcontaminants irthe run-off in the
catchment area.

A number could identify a specific test fbhreir chosen contaminant, viphosphates, e
coli, pH, algae.

Many candidates did not interpret the question correctly and so failed to gaimafid.
The question clearly stated appropriate measures, some of which were:

. preventative farming practices;
. removing macrophytes from the water surface;
. public education campaigns;
. tertiary treatment of sewage.

Specific treatments given included:

filtration;
aeration;
chlorination;
boiling;
domestic filter.

(b)  This wasgenerally wellanswered, although a feproblems arose fronfailure to
understandhe process of aination. Somevery vague geographical locations were
given by students.

(i) Here students needed to be aware of efficient irrigation practices which minimise
salination problems, e.g. drip irrigation methods, tiled drains.

(i)  Only a small number otandidates gained full marks, since, other than
extraction, few other plausible business ventures were given. In some responses
students suggestedhat suitable activities could belwurseries of salt
resistant/tolerant plants, irrigation equipment and drainage piping.

(c) 0] Many students hadifficulty in relating their localenvironmental issue to the
global context, neverthelesdome goodocal casestudies were given. These
included livestock dip sitesjisposal ofintractablewaste, stream watch, local
salinity studies on agricultural properties.
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(i) Many responses werague since, although tlstudents could expand admeir
methods ofresearch, they lacke#nowledge of the underlying scientific
principles.

(i)  Answers here were generallgood and were obviously based on wide
knowledge.

(iv)  Most studentgyave solutionsthat would benefit the localeconomy. Many,
however, did not list/give examples in terms of economic advantathe focal
community. Such students did not appear to understand the question.
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