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MATHEMATICS
GENERAL PROFICIENCY EXAMINATIONS
JANUARY 2008
GENERAL COMMENTS

The Genera Proficiency Mathematics examination isoffered in January and May/Juneeach year. The
Basic Proficiency examinationisofferedin May/Juneonly.

Therewasacandidate entry of approximately 14 800 in January 2008. Thisyear, fifty-seven per cent of
the candidatesachieved Grades| —I11. Themean percentagefor the examination was 87.6.

DETAILED COMMENTS
Paper 01—-MultipleChoice

Peaper 01 congstsof 60 multiple-choiceitems. Thisyesr, thirty-one candidatesearned themaximumavailable
mark and seventy-seven per cent of the candidates scored at |east half the total marksfor thispaper.

Paper 02 — Essay

Paper 02 consisted of two sections. Section | comprised elght compul sory questionstotalling 90 marks.
Section |1 comprised six optional questions: two each in Relations, Functionsand Graphs; Trigonometry
and Geometry; Vectors and Matrices. Candidates were required to choose any two questions. Each
question in thissection wasworth 15 marks.

Thisyear, no candidate earned the maximum avail able mark on Paper 02. However, three candidates
scored 119 marksout of apossible 120. Approximately thirty-two per cent of the candidates earned at
least half the maximum mark on this paper.

Compulsory Section
Quedtion1
Thisquestiontested candidates’ ability to:
- perform basic operationswith fractions
- perform basi c operationswith decimals
- cdculatethe hirepurchaseprice

- express one quantity asapercentage of another

The question was attempted by 99 per cent of the candidates, 28 per cent of whom scored the maximum
availablemark. Themean mark was8.21 out of 11.
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Generally, performance onthisitem wasgood. Themgjority of candidates demonstrated proficiency in
performing operationson fractionsand decimals. In part (a)(i), some candidates converted thefractions
to decimasand thensmplified. However, this procedure could not yield an exact answer inthis
gtuation.

0.24

Inpart (a)(ii), some of theweaker candidatessimplified 2 - 0.15

then proceeded to dividetheresult by 0.15.

by first subtracting 0.24 from 2 and

In part (b), many candidates scored full marks. Errorswere seenin expressing the difference between
the hire purchase price and the cash price asapercentage of the cashprice. For example, some
candidatesdid not usethe cash pricein the denominator while others set up the percentagewith 100in
thedenominator.

Solutions

@ () % (i) 0.4

b) (i) $354.00 (ii) $34.05 (i)  10.64%
Recommendations

Teachersneed to point out to studentsthat computationsinvolving fractionsawaysyield exact resultsand
converting fractionsto decima swill sometimesyield an gpproximateresult. They should dso emphasize
that in expressing one quantity asapercentage of another, the quantitiesto be compared must first be
written asafraction, with thewhole asthe numerator, before multiplying by 100%.

Quedtion 2
Thisquestion tested the candidates' ability to:

- solvealinear inequaity inoneunknown

- identify setsof numbers, in particular wholenumbers

- factorise expressionsof theform ax+bx, &- b?, ax+bx+ay+by
- usea gebraic expressionsto represent information

- uselinear equationsto solveworded problems

The question was attempted by 99 per cent of the candidates, |essthan 1 per cent of whom scored the
maximum availablemark. The mean scorewas4.84 out of 12.

Solving theinequality in part (&), proved to be the most challenging part of thisquestion. Candidates
omitted to change the direction of theinequality when dividing by anegative quantity. They also had
difficulty inidentifying thesmalest whole number that satisfied theinequdity.

Factorisation by common factorsor by thedifference of two squares appeared to be easier than factorisation
by grouping. Themagjor difficulty experienced by candidatesin using thegrouping techniquewasextracting
anegativefactor.



Therewere several good attemptsin part (c), where candidates were able to write the expression and
equation for thetotal amount of money collected for the sale of sponge cakes. A few candidatesdid not
multiply the cost by the quantity, while otherscollected their termsincorrectly while solving theequation.
Solutions

(@ () X>-2 (i) x=0

® O  x(x-y) (i) (a+D(@-1) (i) (p-9)2-p)

(¢ @) 2(k +5) (i) 2(k +5) + 10k + 4(2k)
(i)  k=9%6.50
Recommendations

Teachers need to emphasi ze the differencein techniques used to solve equationsand inequations. The
practiceof verifying solutionswhen solving word problems must a so be emphasi zed.

Question3
Thisquestion tested the candidates' ability to:

- congtruct and use Venn diagrams

- solveproblemsinvolving theuseof Venndiagrams

- determinethe e ementsin theunion, intersection and complement of two sets
- usethe propertiesof parale linesto ca culate unknown angles

- usethe propertiesof isosce estrianglesto ca culate unknown angles

The question wasattempted by 99 per cent of the candidates, 5.34 per cent of whom scored the maximum
availablemark. The mean scorewas5.66 out of 12.

Responsesto part (a) were generally good. Candidates displayed strengthsin constructing the Venn
diagramand listing elementsof the subsets. A few candidatesomitted some e ementsof theunionintheir
list while othersmistakenly listed the membersof theintersection.

Part (b) waspoorly done. Candidates made assumptionsin cal culating anglesand were unableto provide
any reasonsfor their calculations. Thepropertiesof angleson parallel lineswere hardly mentioned and
therewasdifficulty innaming theangles.

Solutions

@ (i) a) SUT ={l,mk,p,q}
b) S2={q,n,r}

G ()  90° (i)  48° (i)  84°



Recommendations

Teachers need to teach Set Theory using practical examplesto determinetheintersection, union and
complement of sets.

The propertiesof angles, parallel linesand polygons should be reinforced through regular practiceand
varied examples.

Quedtion4

Thisquestion tested the candidates' ability to:

- interpret the 24 hour clock notation and useit to cal cul ate elapsed time
- calculate average speed
- calculatetheareaof asguare, circleand asector

The question was attempted by 98 per cent of the candidates, 4 per cent of whom scored the maximum
availablemark. The mean scorewas 3.66 out of 10.

Inpart (8), themajority of candidateswereable set up the subtraction to cal culate the length of thejourney
but many failed to obtain the correct result. Substituting their timeinto theformulafor average speed did
not pose problemsfor candidates. However, they failed to express 6 hours 50 minutes as hours and
hence, could not obtain the correct speed.

Inpart (b), candidateswere successful in cal culating theareaof the circleand square but did not recognize
that the area of the sector was required to compute the area of the shaded region. They incorrectly
subtracted the area of the squarefrom the areaof thecircleto obtain the areaof the shaded region.

Solutions

@ () 6 hours50min (i) 60 km/h

() (i) 38.5cm? (i)  12.25cm? (iii)  2.625cm?
Recommendations

Teachersneed to emphasizethat in time, the base unitis60 and not 100. Theimportance of consistency
inunitsin ca culating speed should al so be addressed.

Question5

Thisquestion tested the candidates' ability to:
- construct afrequency tablefrom abar graph
- interpretinformation from abar graph
- determinethe mean from abar graph
- caculatethe probability of asmpleevent

This question was attempted by approximately 94 per cent of the candidates, 4.65 per cent of whom
scored the maximum available mark. Themean mark was4.89 out of 12.
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Candidates displayed strengthsin stating the mode, computing the mean, and cal culating the probability.
In setting up thefrequency table, some candidates had incorrect |abeling, for example, the use of the
term“frequency” wasoftenincorrect. Interpreting thedatain parts(b) and (€) posed most problems

fx
for candidates. Although many candidatescorrectly used theformula, Z f incomputing the mean,

they could not state how many boyswereinthe club, nor could they state how many bookswereread.
Inthelatter casethey merely added the scoresfrom 0 to 4 and obtained an answer of 10.

Solutions
(a) Number of 0 1 2 3 4
Books
Number of 5 6 17 8 3
Boys
(b) 36 boys

(0 Mode: 2
(d) 76 books
(e) Mean: 2.1

S
() 6
Recommendations

Teachers must pay closer attention to developing skillsininterpreting data. Students must be given
opportunitiesto experience stati stics by generating their own dataon relevant and interesting situations.
Statistical concepts such asthe mean and the mode should beintroduced and understood beforeformulae
areintroduced.

Quedtion 6

Thisquestiontested candidates’ ability to:

- identify and describetransformations given an object and itsimage
- useinstrumentsto draw and measure anglesand line segments
- useinstrumentsto construct aparallel ogram given two adjacent sdesand oneangle

The question was attempted by 86 per cent of the candidates, lessthan 1% per cent of whom scored the
maximum availablemark. The mean mark was 3.61 out of 12. Responsesto thisquestion were mainly
poor. Candidates seemed unableto recognizetransformationsinthisparticular context. Incaseswhere
thetransformation was named correctly, candidates could not state the characteristicswhich definethe
transformation.

In constructing the parallelogram, although candidates were ableto make accurate measurements, many
were unfamiliar with the techniquesfor constructing paralld lines. Some candidates constructed the 60°
angle correctly and proceeded to draw the parallel ogram without the use of instruments.



Solutions
€)] (i) A rotation of 180°about thepoint L
An enlargement, scalefactor -1, about L
() A trandation of 4 unitshorizontally totheright and 1 unit vertically downwar ds

0 () WY=109cm

Recommendations

Intheteaching of transformation geometry, teachersneed to re-introduceinformal approacheswithout the
use of graph paper, beforethey useformal approacheson the Cartesian plane. Thecritical attributes of
each transformation and the particul ar vocabul ary associ ated with describing these transformations must
beemphasized. Techniquesintheproper useof geometrical instrumentsto construct pardld linesmust be
explored using different approaches.

Quedtion 7
Thisquestion tested the candidates' ability to:

- use substitution to complete atable of valuesfor agivenfunction

- draw the graph of aquadratic function given aspecificdomain

- draw the graph of alinear function of thetypey =k

- state the solution of apair of equations—onelinear and onequadratic
- deriveaquadratic equation givenitsroots

The question was attempted by 91 per cent of the candidates, 1.55 per cent of whom scored the maximum
availablemark. Themean mark was6.26 out of 11.

Ingenerd, the performance on thisquestion was sati sfactory. Candidates displayed strengthsin calculating
thetablevalues, using the given scale, plotting points and drawing the graphs. 1n some cases, incorrect
graphswere obtained because of errorsinthe values cal culated or plotting the points. In some cases,
candidatesdrew avertical linefor theliney = 2.

In stating the x-coordinates of the pointsof intersection of thelineand the curve, some candidatesgavethe
x-interceptsinstead. Hence, alimited number of candidates was able to attempt the last part of the
question.
Solutions

@ whenx=0,y=0; whenx=3,y=-3; whenx=5,y=5

(0) (i) x=-04and44 (i) x*-4x—2=0



Recommendations

Teachers should ensure that the students can determine the basi ¢ shape of the graph oninspecting the
equation. Thiswould assist them inidentifying errorsmadein completing their table of values. Teachers
must emphasi zethat rulers cannot be used to draw curves.

Question 8
Thisquestion tested the candidates' ability to:

- recognise number patterns

- cal culate unknown termsin anumber sequence
- statetheformulafor then" termin asequence
- useapatternto generate the sum of aseries

The question was attempted by 95 per cent of the candidates, 1.41 per cent of whom scored the maximum
availablemark. Themean mark was6.08 out of 10. Responsesto thisquestion weregenerally good. The
majority of candidatesrecognised the number pattern and wereableto cal culate specific termsor thesum
of theseries. Derivingformulaeintermsof n posed themost difficulty for candidates and some substituted
aspecific number instead of using ageneraized result.

Solutions:
(@ () 21, L(6)(6+1) (i) Yo(n)(n+1)
b)) O 3 (i)  [Ya(n)(n+ 1)

© [*(12)(12+ 1)]2=6024

Recommendations

Teachersshould continueto create opportunitiesfor studentsto recognise patternsand solvefor unknown
terms. However, more attention must be placed on generali zation of the n term of asequence.

Question9
Thisquestion tested the candidates’ ability to:

- represent inversevariationssymbolicaly

- perform cdculationsinvolving theinversevariaion

- apply Pythagoras' Theorem to obtain an a gebraic relationship between the sides of aright-
angledtriangle

- expand abinomid expression and smplify agebraicterms

- solveaquadratic equation and interpret the solution in agiven context

- solve problemsinvolving quadratic equations

The question was attempted by 28 per cent of the candidates, 5.4 per cent of whom scored the
maximum availablemarks. The mean mark was4.78 out of 15.
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Responsesto thisquestion were mainly unsatisfactory. In part (a), candidateswere unableto represent
theinversevariation symbolically and few had successful attemptsinfinding the constant of variation.

Inpart (b), alimited number of candidateswas ableto apply Pythagoras' Theorem to statethe correct
rel ationship among thesdesof thetriangle. Expanding the binomiasand smplifyingtheir result proved
to be challenging for candidates. Many candidates gave (a-7)%as (& + 49). Thosewhowent onto
solvethe quadratic equation preferred to usetheformularather than factorise. Interpreting theresult
wasdifficult for many candidates and negativelengths of sideswere often given.

Solutions

. K .
@ () V= B (i) K =6 400 @)y v=133
(b) () (@a-7*+a=(@a+1)?2 (i) a=12or 4

(i)  Reect a=4, since(4-7) isnegative, hencea= 12
Sidesareb5, 12 and 13

Recommendations

Teachersshould useintegrated gpproachesto teach thetopic of variation, emphasizing graphica approaches
to determining the constant of variation. Intreating theexpans on of binomials, teachersshould usevisua
approachesusing the sides of rectanglesto represent linear expressionsof theform (x+k) so that students
can appreci ate that the expansion hasthreedistinct terms.

Question 10
Thisquestion tested the candidates’ ability to:

- writeinequalitiesfromworded statements

- draw graphsof linear inequaitiesin oneor two variables

- determinethe solution of aset of inequalities

- uselinear programming techniquesto determinethe maximum va ue of anexpresson

The question was attempted by 42 per cent of the candidates, 4.7 per cent of whom scored the maximum
availablemark. Themean mark was5.58 out of 15.

Themagority of candidateswere ableto writetheinequalities, dthough thewesaker candidatesomitted the
variablesinthe second inequality andincorrectly wrote

$6 + $24 < 360. Those candidateswho gaveafull responseto the question displayed strengthsin using
thescale, drawing thelinex+y = 30, stating the coordinates of their region and cal cul ating the maximum
profit.

A significant number of candidates|ost markswhen they drew theline 6x + 24y = 360 incorrectly or
shaded theincorrect region.
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Solutions.
@ (i) x+y<30, 6x+ 24y <360
() Gii) (0,0) (0,15) (20,10) (30,0)
© () 0; $45.00; $50.00; $30.00
(i)  Maximum Profit: $50.00

Recommendations

Teachers should emphasi ze that the solution of aninequationisaregion and that the correct region can be
obtained by testing points on both sidesof theline. Further, once aregion hasbeenidentified, students
shouldtest pointsintheregionto verify that dl inequaitiesare satisfied. Theuse of acons stent systemfor
identifying thefeas bleregion must aso be addressed.

Quedtion11
Thisquestion tested the candidates' ability to:

- use theoremsin circle geometry to cal cul ate the measure of angles

- draw adiagramto represent information involving bearingsand distances
solveproblemsinvolving bearings

- usethesineand cosinerulesinthesolution of problemsinvolving triangles

The question was attempted by 23 per cent of the candidates 3.47 per cent of whom scored the maximum
availablemark. Themean mark was5.45 out of 15.

In part (a), most candidates were ableto cal culate the unknown angles although many of the candidates
did not givereasonsfor their answers. Thedrawing of thediagramin part (b) posed particularly difficult for
candidates, especialy showingthebearing. Inca culating the distances, most candidates correctly chose
the cosineruleand substituted thelengths of the sides of thetriangle correctly. However, many were
unableto calculatetheangleABC, othersmadeerrorsinsimplifying their result. Thelast part of the
question which required candidatesto cal cul ate the bearing was omitted by most candidates.

Solutions

(@ (@) 100° [Theangleat thecentreistwicethat at thecircumference]

180° —100°

(i) 40°  [TriangleWOY isisosceles, 2

]

®) (i) 1341m (i) 123°
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Recommendations

Teachersshould alow studentsto represent situationsinvolving bearings using models, beforedrawing
them on paper. Approachesto teaching bearings need to be practical and donein an outdoor setting.
Basicgeometrica skillsin calculating angles should bereviewed prior to teaching thistopic.

Question 12
Thisquestion tested the candidates' ability to:

- recognizeand usethetrigonometrical ratiosto solveright-angled triangles

- solve problemsinvolving anglesof elevation and depression

- represent lines of |atitude and longitude, and pointsgiven their positionson asketch of the
Eath

- cal cul ate the distance between two points on the Earth measured a ong acircle of longitude

- caculatethecircumferenceof acircleof latitude

The question was attempted by 8 per cent of the candidates, 1.64 per cent of whom scored the maximum
availablemark. Themean mark was4.03 out of 15.

Inpart (a), candidates had difficulty inidentifying the anglesof elevation and depresson. However, once
these angleswereinserted they were ableto correctly select thetrigonometric ratio needed to solvethe
problem. Inpart (b), most candidateswere ableto draw thelinesof latitude and longitude, although the
lineof longitude did not always passthrough the North and South Poles. L ocating the pointsPand Q was
well done. In calculating the distance PQ along the circle of latitude, some candidatesdid not usethe
radiusof agresat circleand many could not cal culatetheangular difference.

Solutions

@ @ 28.6m (i) 129m

) (i) a) 8890 km b) 25714 km
Recommendations

Inteaching the application of trigonometry to solving problemsinthereal world, teachers should construct
apparatus to measure angles of elevation and use modelsto represent the Earth. Students should be
encouraged to usethese materia sto construct diagrams and solve problems. Inaddition, scaledrawings
should be doneto reinforce these concepts.

Question13
Thisquestion tested the candidates’ ability to:
- |ocate pointson adiagram given therdevant information

- add vectors
- usevectorsto represent and solve problemsin geometry
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The question wasattempted by 24 per cent of the candidates 1.38 per cent of whom scored the maximum
availablemark, Themean mark was4.83 out of 15.

In part (a), candidateswere ableto locate the pointson their diagram and write vectorsfor AC and PQ.
Many candidates demongtrated weaknessesin ssmplifying their vectorsand could not derivethe proof.

In determining the position vectorsfor RT and SR in part (b), many candidates did not reversetheir
vectorsinwriting theroute, for example RT waswritten asOR + OT instead of RO + OT.

Candidates were unableto choose an appropriate strategy to determinethe position vector of F. Hence,
thispart was either omitted or poorly done.

Solutions

(@ (i) a) 2x + 3y b) X+g y

2 -4
® 0O a (_(J b) (ZJ

(i) b) F(4,1)

Recommendations

Theresolution of vectors should be taught using concrete examples such asairplaneroutes. Teachers
should challenge studentsto find alternate routesto the same journey. Students should also be given
sufficient opportunitiesto communicatetheir routesusing vector notation, emphasi zing that vectorscan
only be added end to end.

Question 14
Thisquestion tested the candidates' ability to:

- multiply metrices

- identify asngular matrix

- cal culate the determinant of a2 x 2 matrix

- find theinverseof anon-singular 2 x 2 matrix

- use matrix methodsto solveasystem of linear equations

The question was attempted by 50 per cent of the candidates, 4.35 per cent of whom scored the maximum
availablemark. Themean mark was5.42 out of 15.

In part (), the multiplication of a1 x 2 matrix by a2 x 2 matrix proved to be very challenging for
candidates. Themagjority of candidates obtained acolumn matrix instead of arow matrix.
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In showing that R isnon-singular, many candidates merely found the determinant and did not make a
Statement to the effect that Since the determinant wasnot zero, thematrix wasnon-singular. Inmultiplying
R by R, many candidatesworked with the fraction inside the matrix thus setting themselvesup for
computationa errorsin multiplying theelements. Some candidateswere unfamiliar with | astheidentity
metrix.

Therewere better attemptsat part (b) where candidates had to use matricesto solveapair of s multaneous
equations. However, many candidatesdid not usetheir cal culationsof theinversefromtheearlier question
and treated thel ast part of the question asan independent question, losing valuabletimeredoing the
cdculdions.

Solutions

(@ x=4, y=3

(b) () Determinant of Ris7.
Sincethedeterminant of Risnot equal tozero, Risnon-singular.

(iv), x=1,y=2

Recommendations

Teachers should emphasi ze that thereisacondition for themultiplication of matrices. Studentsshould
be given opportunitiesto create their own matricesand determineif it ispossibleto multiply any two of
thesematrices. In solving simultaneousequations, students should appreciatethat itismoreefficient to

1
performthemultiplication bya inthefina stageof the solution.



