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Part 1: Statistical Information
Table 1 shows the distribution of grades for theyM809 session of the examination.

Table 1: Distribution of the candidates’ grades for SEC haatics May 2009

GRADE 1 2 3 4 5 6 7 U ABS TOTAL
PAPER A | 298 392 558 408 409 111 19 2195
PAPER B 186 608 661 576 949 250 3230
TOTAL 298 392 558 594 1017 661 576 1060 269 5425
% OF

TOTAL 5.49 7.23 10.29 10.95 18.75 12.18 10.62 19.544.96 100

The total number of registered candidates was 5@2npared to last year, there were 347 less catedida
registering for the SEC examination; the decreagbe numbers registering for the 11A and IIB papeere 168
and 179 candidates respectively. Considering ttehtimber of absent candidates decreased by 50afud the
IIA and [IB papers respectively, in total there we292 fewer candidates who sat for this examinatien
compared to the May 2008 session. The percentaggnoly grades 1 to 5 was 52.2% while the percentag
obtaining grades 1 to 7 was 75.4%. The remainimglidates were either unclassified (19.6%) or ab&efo).

The number of candidates registering for the [IACS#athematics paper since 2003 is shown in Table 2.

Table 2: Number of candidates registering for SEC Mthematics Paper IIA over time

Year 2003 2004 2005 2006 2007 2008 2009
IIA candidates (N) 1922 2049 2143 2273 2344 2363 2195
IIA candidates (%)* 35.0 38.1 38.1 40.9 41.0 40.9 40.5

* Percentage of total registered candidates for $E@ematics who opted for Paper IIA

Over the last two years, the percentage of caneBdapting for 11A has registered a slight declin@lthough the

difference is small, it is still noteworthy. It shid be noted that Paper 1IB syllabus does not gaedidates a
sound preparation for Intermediate and even legersadvanced Matriculation in Mathematics. Foistheason,

students who can cope with the extended syllabggined for the [IA paper should be encouraged ke this

option; in this way they will have a more solid fmation should they later decide to continue stuglyi
Mathematics at a higher level,
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Part 2: Comments regarding candidates’ performance
2.1 GENERAL COMMENTS

Analysis of the results revealed that the three emapin order of increasing difficulty were
Paper 1B, Paper | and Paper IIA, as intended whenpapers were constructed. The candidates’ nmariged
from very low to very high in all the papers. Iretbase of the IIA candidates, the highest markrettawas 100%
in both Paper | and Paper llA. In the case of tBechndidates, the highest marks on both Paped IPaper 11B
were 93% and 96% respectively.

During the examination process, many issues abeathing, learning and assessment arise naturalig. T
following subsections include brief comments on setected issues.

Lower performing candidates and non-routine questios

During the paper-setting process, it was considamgartant to include a good number of non-routjoestions.
Such questions cannot be solved using learnt arldsprocedures, but need to be solved by reastmiaggh the
associated ideas. This is considered very impotianhuse Mathematics is not about learning a satle$ for
examination purposes, to be forgotten once the medion is over. On the other hand, students neddarn to
connect ideas, solve problems and apply their kadge in different contexts. This is true not onty high
achieving students. For this reason, it was constamportant to include a balance of such questitminclude
easier and more difficult questions of this types luseful to comment about a couple of non-rautjnestions set
in Paper IIB, even because of a common assumpian amongst teachers, that low achievers shoutduaght
through drill and practice, rather than through emsthnding.
Question 4, in this paper, involved a problem set cookery context, involving simple mathematitsvas non-
routine in that it is unlikely that candidates wibulave been taught some procedure for working tit ighany
candidates gave correct responses. These incluaed sf the lowest performing candidates, a few bbm did
not manage a total mark of 10% on Paper |IB. Atdhme time, a considerable number of the highdopeers
in Paper IIB did not manage a correct responseulsstion 12 (iii), Paper 1IB; candidates were astedse a
graph of a kitten’s weight against time to detemmimhen it was gaining more weight. The questiorolves
reasoning about rates of change, ideas more simgltést than those targeted in question 4, ideashwpive a
grounding for the meaning of gradient. In factstfuestion turned out to be more difficult. Buhias interesting
to note that a number of weaker performing candilahanaged a fully correct response. In fact, #seilts
showed that almost 20% of the candidates gainifigrfarks on question 12 gained a total mark on P&#jBe
which was lower than 50%. It was surprising to nibi@t a few candidates gaining a total mark in P& of
around 20% actually managed to get full marks @ dhestion. In fact the results show that these reasoning
questions were accessible to the lower achievimglidates. Certainly one of the qualities which kdipnake
these questions accessible even to some of thelagst performing candidates is their being sed ireal-life
meaningful context.

Working and explanations

In the SEC Mathematics examination, candidateseapected to show their working. Consequently, imyna
questions, marks are only awarded if the workingwshis correct. This holds for all three papersthwhe
exception of Paper |- Section A, in which case dhly answers given are considered in the awardaoksn The
working helps to support the answers given; inigffect an explanation for the answer being giBncrediting
working, due importance is given to the syllabuguieement that candidates are expected to shovbiity do
communicate mathematics. Moreover, using this m®ceandidates showing correct working usually gadrst
of the marks allotted to the question when they enalsmall mistake in some intermediate step. Heweas in
previous years, a number of candidates were fouhabse marks for not showing their working.

A number of questions in the different papers tbsteidents’ reasoning even more explicitly. In sgabstions,

candidates were specifically asked to explain tressoning. For example, in question 7(i) of Pdp&ection B,

the candidates were asked for an explanation whyattgle shown in the diagram was equal tb 2Bxaminers

find the marking of such questions to be ratheblamatic; questions arise as to how much deta#dgsiired and
whether errors in writing should be penalised. Ideer, such questions may be resolved effectivelgr a

discussion of a number of candidates’ responsektlanensuing decisions can be written down inéonttarking

scheme. For this particular question, the markiclteme shown in Figure 1 was used. Grammatical émel o
writing errors did not require any discussion; girecedure normally used was adopted; namely npetalise

such errors as long as the meaning is sufficieniégr.
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Figure 1: Criteria established for marking Q7(i) of Paper | Section B

A full explanation includes a reference both to #&@rees and to 9 equal sections.

Candidates explaining by showing working of 18®r 209 are also given full marks
2 marks

Some examples of marking candidates’ explanatiomgi@en below:

Because the angles are equal - 0 marks
The outer semicircle is cut into equal parts - 0 marks
For that circumference to fit 9 equal pieces meaning that every piece will have the
same angle which is 20 - 1 mark
Because all of the nine sections are equal and if they are 20 each they enter exactly in
the semicircular arc - 1mark

When added together they forma 180 arch - 1 mark
Because all of the nine sections are equal and with an angle of 20 ° each, they make
an angle of 180° at the centre of the circle -2 marks

o

Equal arcs subtend the same angle at the centre, so !

=2 °.—-2marks
0

2.2 COMMENTS REGARDING PERFORMANCE IN PAPER | - SECTION A

Section A of Paper | consisted of 20 questions eamhying one mark, giving a total of 20 marks. Th&
candidates gave a good performance on this seetahieving a mean mark of 12.7. However, the IIBdidates
gave a much weaker performance and only achiewvedam mark of 5.7 marks overall. Some commentstabou
candidates’ performance on each individual questidhis paper follow.

Q1.

Q2.

Q3.

Q4.

Q5.
Q6.

Q7.

Q8.
Qo.

Most answered this question correctly but mistakese more common with [IB candidates. The most
common mistake was to consideto be 75.

Nearly all 11A candidates and many |IB candidatestedmined the median height of the five boys
correctly. A considerable number of IIB candidaggsre the mean height instead of the median as
requested.

Many of the weaker performing candidates choseddk this out through a long multiplication often
performing mistakes in their computation.

Most candidates managed to solve the equatioratly but a small number of the 1IB candidatef$ it
unattempted.

The question was answered correctly by mogtidates. The most common incorrect answer wés 70

The question asked for the combined probahifitgbtaining a head and a six when a coin anda aie
tossed together. Many candidates were not sucdesS@ich candidates often gave two separate

1 1
probabilities— and—, instead of working out the probability of thestwombined events.
2 6

12
This question requiring candidates to chooseldtgest from 5%, 2.579%,— and 0.4 was generally

suitably answered by both types of candidates.

A common mistake was to work out the volume of/linder usingrh, rather thanr?h.

The question required candidates to name tther af rotational symmetry of a fan-like shape .haligh
this question was not considered difficult; evenoagst the IIA candidates, many left this question
unattempted.
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Q10. The question involves a simple applicationhef distributative property of multiplication oveddition.
Many, even amongst Paper [IA candidates, left qisstion unattempted or appeared to be using guess
work in their responses.

Q11. In order to complete the question succegsfoindidates needed to use that the sum of tHesang a
straight line is 18D and that the opposite angles of a cyclic quadriétadd up to 180 Many did not
manage to give a correct response.

Q12. A very common mistake, especially amongstiBeandidates was to convert 90km/h to 9000m/s.

Q13. Most managed a correct response. This wastmlscfor 11B candidates. The most common incorrect
answer was LT 90.

Q14. Converting 0.0061 to standard index form pdot@be within reach of the vast majority of caradésb.
The most common incorrect answers were>6ahd 6.3 10°.

Q15. The question involved finding the number afibiremaining from 5000 birds after a decrease(9¢.1
A good number of candidates were successful orgiiestion. A common mistake involved just finding
the 10% of 5000 without also subtracting from 500¢hers added this percentage rather than sultgacti
getting an answer of 5500.

Q16. Many IIB candidates just assumed that triangd8C was isosceles concluding that
EB = 26cm. On the other hand, the vast majoritthefllA candidates gave a correct response.

Q17. Many did not manage a correct response, evemgst the [IA candidates. Most of the 1IB candégat
did not even attempt the question.
Q18. A very common mistake was to consider 39 aio4®e a prime number.

Q19. Only a few Paper IIA candidates gave a comesgionse to this question. Most candidates
moved the decimal point only one space to thet gghing 14086.46592 as their answer.

Q20. A very common mistake was to considérts be equal to 5.

2.3 COMMENTS REGARDING PERFORMANCE IN PAPER | - SECTION B

The overall facility of each question in the thisppr was worked out separately for the 1A and ¢Ehdidates
. . meanmarkon question
using the formula: Facility = -

maximummarkawardedn question

The facility lies between 0 and 1 and gives a mesasi the overall difficulty of each question, withe easier
guestions having a facility closer to 1. Tablesid & below give the facility of the Paper | Sect®iuestions for
the 1IA and 1IB candidates respectively. Thesedalare followed by comments about the individuastions in
this paper.

Table 4: Facility of the questions in the Paper + Section B for the IIA candidates

N =2195
Question No 1 2 3 4 5 6 7 8 9 10 11
Facility 0.70 | 0.81| 0.62 0.84 0.70 083 0.5 04 052 0.7850

IIA Candidates achieving

3 'S
full marks (%) 240 | 46.0] 25.1] 55.0 340 46(7 450 136 202 16855
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Table 5: Facility of the questions in the Paper + Section B for the IIB candidates

N = 3230
Question No 1 2 3 4 5 6 7 8 9 10 11
Facility 0.28 | 0.35| 0.30f 0.32 0.3y 053 0.29 0B0O 0j22 (03%10

IIB Candidates achieving
full marks (%)

31 |87 | 63| 118 176 1638 6.4 21 Of 13 11.5

QL.

Q2a:

Q2b:

Qs3:

Q4.

Q5:

Generally this question was suitably answered Bychndidates but 11B candidates usually gave a poor
performance.

In part (i) many realised that triangle B was oh¢ai from triangle A through a rotation of 90
anticlockwise. Many of the IIB candidates lost afehe marks by not including that the centre & th
rotation was the origin.

For part (ii) candidates needed to reflect triangl in the liney = x. Most IlIA candidates and a
considerable number of IIB candidates gave a cbresponse but some candidates lost the markeadlott
because of inaccuracies or incorrect labellindhairtdrawings.

In part (i) most IIB candidates found difficulip enlarging triangle B by a scale factor of ¥otutain
image S.

In part (iv), many |IB candidates lost the marlottbd because of imprecision or incorrect labelling

Generally part (v) was suitably answered by bofesyof candidates.

Most IIA candidates gave a fully correct respongiarks were generally lost on part (i) involving
changing the subject of the given formula.

Most IlA candidates gave a fully correct respor@®e.the other hand, many IIB candidates lost marks o
this question where they were required to solve kwear simultaneous equations. In general these
candidates used the elimination method for solgingultaneous equations. In the process of elimgati
one variable, some candidates did not multiplyateation throughout by the same value. Mistake® wer
also evident in subtracting negative terms. Fewmrg occurred when calculating the second unknown.

In part (i) most candidates managed to draw triaiBD accurately even though many lost marks for
not showing the necessary arcs. This was alsddrumany IlA candidates. Candidates were sometimes
found to make inaccurate measurements and onlyofetlve |IB candidates obtained an accurate scale
drawing of the land.

In part (ii) many candidates found difficulty inadving the perpendicular from B to DC. Two diffidak
were very evident. Some understood the questiondimitnot know how to use compasses for this
construction. Such candidates just drew a perpaftatitine from B to DC, probably with the use of a
protractor. Others had difficulty with understamglwhat was required. In fact they drew a perperdic

at B to meet DC rather than the perpendicular fBota DC as required.

The responses show that many 1IB candidates fifficulty in expressing numbers in standard form.
Generally this was not the case for IIA candidaté®mse however often showed lack of understanding o
rounding in this question. This is because manydafididates got correct answers but lost marks when
they rounded their answers to the required numbsigaificant figures.

Generally most candidates, even amongst the IIBdidates, knew how to find the percentages
requested. However, many do not seem to appretiatavhen answers are requested to a given degree
of precision, the rounding should be done at the @the calculation- otherwise the resulting answe
may not be sufficiently accurate.

Most of the IIA candidates divided 10cm, the lengthihe strip, suitably by, cm to obtain 13 pieces as
required. However, marks were often lost for th& lgart of the question where they had to find the
length of the left over piece.

The 1IB candidates showed more serious errotlke majority of these candidates multiplied 103hy
instead of dividing. Such candidates show a lackimderstanding of the division process; especially



Qb6a:

Q6b:

Q7:

Q8a:

Q8b:

Q9:

Q10:
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where it comes to dividing by a fraction. 1B catlglies who managed to do the division often found
difficulty with finding the length of the left ovegiece.

A number giving correct answers lost the markstttbto the question for failing to show any woxkin
This was true both for IIA and |IB candidates.

Most candidates gave a correct response for tréstipn by working out the calculation directly the
calculator without showing any intermediate st€fmndidates who showed intermediate steps were more
likely to loose marks due to early rounding. Mang tandidates lost marks for not rounding their
answer correct to three decimal places.

Many different but valid methods were used to wotk part (b) and candidates generally gained most
marks allotted to this part question. A common akstencountered was when candidates did not take
into consideration that the two different types afocolate had different costs. Moreover, some
candidates did not take into account the conditiat two of the chocolate boxes had not been sold.

In part (i), candidates were considered to givemecrt explanation for mentioning that the angleaof
semicircle (180) is divided into 9 equal sectors. Answers liKE8C+9=2C and 20x 9 =180 were
accepted as correct. Most IIA candidates answened gart of the question correctly. However, a
considerable number of IIA candidates and manyhefItB candidates gave a completely inadequate
explanation by subtracting 140cm from 160cm toaget

Though many IIA candidates managed to work parc(irectly, the most common mistake encountered
20 20
was in the fraction which was used to calculateattea of each section. Instead—g?éﬁ they used@

of the given shaded area, thus their answer wabléeldts correct value. This error was even more
evident amongst the responses of the 1IB candidafdéstimes the last mark was lost for not rounding
their answer to the nearestTas required.

Many candidates answered part (i) of this questamnectly. On the other hand, the explanationsrgine
part (i) were very weak. Even IIA candidates wisgjuently found to compare the number of girls and
the number of boys employed rather than the fradido ratio or percentage) of girls and boys emetby

This question was answered successfully by the nibhajof the IIA candidates. On the other hand, 11B
candidates gave a weak performance often justasibtg the salary per month (€1200) from the mean
salary (€1212.50).

This question turned out to be the most difficulestion in this paper.

Part (i) involved a direct reading from the givenagh and many, even amongst IIB candidates, gave a
correct response. Part (i) was more difficult. Gidates needed to sort out that the travel cosikldme

read directly from the graph by taking the duratdrstay at the hotel to be zero. A good majorityia
candidates and a considerable number of IIB catedaanaged this successfully.

The question in part (iii), finding the cost peglhi at the hotel could most easily be deduced filoen
gradient of the given graph. Few candidates managsdccessful response to this question and such
candidates did not usually make use of the gradlastead they often subtracted the travel costs fr
€360, the total cost (travel cost and hotel castfstay of one night. A very common wrong answas
€360, indicating that the candidates did not urtdesthe question properly and included the travsts

in their answer.

In part (iv) candidates were required to give theation of the given straight line graph. Correwtveers
were extremely rare amongst |IB candidates. Eveorgst 1IA candidates, the vast majority did not
manage a successful response.

The results suggest that though candidates, edlpeiia candidates, may be very familiar with the
gradient / intercept form of the straight line, thast majority cannot use these ideas in practical
applications.

In part (i), the vast majority of candidates madgoad choice of sides AB and BC which were in the
ratio of 2:3. There was a lot of variety in the reat answers given by the candidates. The sketch of
triangle ABC was also usually correct. However aa$mumber of candidates sketched a right angled



Q11:

SEC EXAMINERS’ REPORT MAY 2009

triangle with sides in ratio of 2:3 but did not miatthe larger number with side BC. This then a#fdct
their answer to part (iii).

Once again most candidates used Pythagoras’ theooeractly in part (ii) of the question but some
candidates lost an accuracy mark for not roundorgectly to 2 d.p.

In part (iii) many used trigonometry correctly tetdrmine the required angle. However, even amongst
IIA candidates, few managed to round 56.308&rectly to the nearest half of a degree.

In part (iv)(a), many answered that the sides efttio triangles need not be of the same lengttib, thve
majority of IIA candidates giving a correct explépoa for their assertion. One of the most common
correct explanations was “There is no need forssidébe the same length as long as they are iseatime
ratio.” A common wrong explanation was “No, sinde tdiagram is only a sketch.” Few of the 1IB
candidates managed a correct explanation.

In part (iv)(b) many correctly claimed that the Bsgin both triangles have to be the same. Explamat
supporting this claim were considered as sufficwhen candidates made meaningful connections to
similarity or to enlargement or to trigonometry. ghod number of IIA candidates gave such correct
responses, but very few of the IIB candidates did ldany candidates not awarded the mark for
explanation simply wrote the “the angles are thmeshecause the ratio is the same.”

The question required candidates to find the tesfithree sequences arising from a geometric pattern
Candidates needed to find the fourth, tenthrhterm of the three sequencedsumber of Grey Squares,
Length of Sde of Border andNumber of White Squares.

The fourth term of each sequence could easily liermiéned by counting and the vast majority of
candidates gave correct responses for theedn of each sequence. The tenth term of eacheseqlis
more difficult to find — one has to figure it oubfn the pattern or tediously draw all the interragsli
shapes. The pattern for thiember of Grey Squares was very transparent, it was the square of tha ter
number- and the vast majority gave a correct responséntod @ term in this case. The pattern for the
Length of Side of Border was also quite transpaiest adding two to the term number. Still a numbe
of candidates gave 102 rather than 12 as an anMigtakes for the 1 term were more common for
the last sequence. For thember of White Squares, many |IB candidates gave 45 or 40 instead of the
correct response which was 44. This mistake waseliglent amongst a number of the IIA candidates.

Even amongst the IIB candidates, the majority afdidates managed successfully tifeterm for the
Number of Grey Squares — n’. In this case, the most common incorrect ansvaer #v. The majority of
IIA candidates also gave correct answers for therotwo sequencegength of Sde of Border (n + 2)
andNumber of White Squares (4n + 4). But many 1IB candidates gave wrong answergfb these parts
unattempted. A common incorrect answer for thedaguence was+ 4 instead ofd + 4.

2.4 COMMENTS REGARDING PERFORMANCE IN PAPER 1A

The overall facilities of the questions in Papék dre set out in Table 6 below. These facilitieseverorked out
in the same way as described in Section 2.3 fogthesstions in the Paper | Section B. Table 6 iofedd by the
examiners’ comments about the individual questiorikis paper.

Table 6: Facility of the questions in Paper IIA

N = 2195

Question No 1 2 3 4 5 6 7 8 9 10

Facility 065 | 0.49| 0.68] 0.66 0.49 0.6Y 0.61 0.46 056 0|36

IIA  Candidates achieving

full marks (%) 10.6 | 8.6 254 | 42.7) 145 83 204 1.7 382 74
Q1: Part (a): The majority of candidates managed to complete plid successfully. However, a small

number did not subtract €2150 from the total am@&@antdra paid so as to obtain the required differenc

Part (b): Question (b)(i) involved a reverse percentage lprab The population in a city today was
given and the population had increased by 5% withim last year. Candidates needed to find the



Q2:

Q3:
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population last year. Not many managed to workthig question correctly. Many failed to associate
105% with the population today. Instead, these ickatéls represented today’s population with 100% and
considered last year’s population to be 95% ofytsdpopulation.

Although many gave a correct response to queshiji)( a good number of candidates do not seem to
know the meaning of the terms “lowerbound” and “eifgound”.

The vast majority gave a correct response to (@aend used the appropriate method for finding the
mean of the grouped data. However, a considerabigar did not attempt to multiply each frequency
by an estimate of the mid-point for the group catggOthers used extreme values rather than mid-
points of the intervals concerned.

It is clear from parts (ii) and (iii) that most aidates know about cumulative frequency curvesdout
not seem to have very little understanding ofrtegjnificance. This was particularly evident simiest
candidates plotted a frequency rather than a cuiveltequency curve and then used the curve ditawn
work out the median height by finding the frequermmyresponding to the 80or 30.%" candidate.
Although this method is correct, the cumulativegfrency curves were most often incorrect, with
candidates often plotting points like (87.5, 24)enén 87.5 represents the mid-point of the interval
85cm< h<90cm and 24 represents the frequency of toddigose height lie within this interval. In their ghes,
many candidates also reversed the axis or usé@raili scale from the one suggested. Others dhieingraphs on
the squared paper rather than the graph papededywhus working with lesser accuracy than thaiaaheled in the
question.

In part (iv), again the majority were referring appriately to the 1%/ 15.2%" toddler and to the 45/
45.78" toddler to find the interquartile range, but mangde mistakes in trying to apply the procedures
they had learnt. In fact, quite a few candidatddragted 15 from 45 rather than the correspondeightt
measurements!

Few candidates managed a successful responsett(/paith appropriate reference to the cumulative
frequency curve they had drawn. Many, in fact did appear to be making use of this curve in their
estimate of the number of toddlers who were shdftan 87 cm. Instead, candidates often ended up
making an estimate of 26 candidates for this vaueh candidates were presumably finding the number
of toddlers shorter than 85cm from the given taifldata but may not have realised that a more geeci
estimate could be found through using their cunndarequency curves.

Part (a): Many candidates gave a correct response. Howewemsiderable number showed difficulties
with performing the requisite calculation. Otheiid dot even attempt to use the formula for solving
guadratic equations; instead they tried to makabject of the formula.

Part (b): In question 3(b) part (i), many concluded apprdphathat Xandru’'s working is a correct way

to determine f _1(X). Candidates seemed to find it difficult to explavhy Xandru’s rather than

Maria’'s method was correct often giving incohererplanations. Few candidates seemed aware of a
simple explanation like the following to show th&ndru’s, rather than Maria’s method was correct.

“In f, division by 5 is done last, so this needs to bensad first to find ™*. So Xandru’s working is
correct.”

In part (i), many managed to work odt(L0) and f -1 (4) correctly.

In part (iii), it was quite disappointing that scany candidates failed to “read” the answer from the
previous parts of the question itself! Instead mamyked the inverse dfagain using the method where
f(x) is denoted by, followed with makingx subject of the formula; often making incorrectvaigue
statements. For example, many failed to specifgrblewhich of the algebraic expressions they wrote
referred to f(x) and which referred to
f7H(x).

Generally, the responses show that many candidgadégsnot be sufficiently exposed to the “undoing”
method for finding the inverse function, exempilifim this question by Xandru’s solution. Instedubyt
are immediately exposed to the more cognitively aeting method where they equ#ée with y and
proceed to make the subject of the formula. The mistakes mad&improcess however show that many
were following meaningless procedures which thayidoot articulate properly.
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On the whole the students did well in this questio

Mistakes were sometimes made in quoting the fornfalathe volume of a cone, instead using
expressions for the area of a circle or the cusugfiace area of a right circular cylinder or theved
surface area of a right circular cone and sometisss for the surface area of a sphere or the veloin
a sphere.

There were quite a number of candidates who adueddlume of the small cone to the volume of the
large cone instead of subtracting these two valuesder to work out the volume of the frustrum.

A common mistake was that candidates sometimeseslodut the volume of the large cone and the
volume of the small cone using the same heigh®ofrl

It was noticed that there were candidates who wewading the values obtained at each stage in their
calculations, that is, they rounded prematurelgtegad of rounding at the end.

Also a small minority of candidates rounded torkarest 10 instead of giving their answer correthée
nearest crh

Part (a): Most students managed to write down the two liresarations that sufficiently described the
two given constraints and to use a correct strate@jiminate one of the unknowns. However, proldem
were often encountered when they came to the miatipa of algebraic fractions. There were quite a
number of candidates who managed to solve the wumtens by trial and error since the solution
involved two simple positive numbers, 2 and 6. Seelndidates still obtained full marks for their
solution, once they showed their working.

Part (b): In this part of the question, generally candid&i¢iser obtained a complete correct solution or
they obtained only one correct value that is wfen0, p = 0. When candidates filled the table wrongly,
it was noticed that most of them did not find tlenstant of proportionality but they just worked the
square roots of the values gfto obtain the corresponding valuespofind squared the value pfto
obtain the corresponding valueaf

Of the ten questions in Paper A, question 6 itesuto have the highest facility. Generally mosthsaa
were gained on part (i), which was answered cdgrdnt many candidates. But very few managed to
give a correct response for the explanation reduire part (ii). Consequently very few candidates
acquired all the marks allotted to this question.

The following are the most common mistakes madgair (). Some candidates assumed that AD and
BC were parallel and they mentioned alternate angjietheir explanations. Also some assumed that
ABCD is a cyclic quadrilateral, and after findintgetcorrect value af (80°), they went on to conclude
that the opposite angle of the quadrilaterails equal to 100

Part (ii): Almost all of the students answered correctly tlegtnna is right.

A small minority left the explanation out. All ldis of reasons were given but few were correct. €&som
explanations were rather odd, like for example wheme candidates wrote that the circle could only
pass from two of the points A, B, C and D; but fiotn four points. This was rather surprising sitice
diagram given in the question already showed decpassing through the three points B, C and D.

The first two parts involved simple applicationsing bearings and most candidates gave a good
response.

In order to answer part (iii) satisfactorily, camdies needed to find the size of BV. Many gavereect
response, usually by drawing a scale diagram raliaer using the cosine formula to determine BV.

The first three parts of this question were quitaightforward and many candidates worked them out
correctly. But very few gave a correct responsgaxt (iv). In fact most candidates did not attehoptise
the equation of the graph determined in partfiipiider to solve the inequality presented in gajt (

There were various correct methods for calculatitg yearly rate of interest required in
part (i). Many found the interest on the second ye®al used the simple interest formula successfally
calculate the rate of interest of the investmentvds also common for candidates to quote the cbrre
formula for computing the Amount accrued on invegta Principal at compound interest. In such gases
a number of candidates did not substitute corrdotlyhe number of years in their formula.
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Those candidates who gave a correct response tirfipaere usually also successful in part (ii).oEk
using the compound interest formula often confubedAmount with the Principal in their responses to
question 9(ii).

This question, with an overall facility of 0.36adthe lowest facility in Paper IIA and only 7.4%tloe
candidates attained all the marks allotted to thestjon.

The majority of candidates found no difficulty wigart (i). Marks were sometimes lost for quoting th
wrong reasons to support correct answers. Morem@mne candidates may have faced difficulties in
understanding what was required seeing that theg gaswers which were not in terms of the unknown
X, as requested.

Part (ii) was the most difficult part and few cadtaties answered this part correctly.

In part (i), many candidates did not use the ®adfix already found in part (ii). Some proved that HCK
= CKH caorrectly just the same, but many attemptedptove triangles ABC and CKH congruent
inventing reasons for this claim. Others used ttop@rties of angles in a circle, ignoring the fewit
there was no circle!

2.5 COMMENTS REGARDING PERFORMANCE IN PAPER IIB

The overall facilities of the questions in Pap& #re set out in Table 7 below. These facilitiesawsorked out
in the same way as described in Sections 2.3 ahfbPthe questions in Paper | Section B and inePHp\. Table
7 is followed by the examiners’ comments aboutitigividual questions in this paper.

Table 7: Facility of the questions in the Paper 11B

N = 3230
Question No 1 2 3 4 5 6 7 8 9 10
Facility 0.48| 0.44| 048 0.5% 060 0.2 052 037 048 0.53
IIB  Candidates achieving full
marks (%) 9.3 5.4 26.0/ 39.0 31.0 8.0 13/4 244 1%.2 30p.5
Question No 11 12 13 14 15 16 17 18 19 2(
Facility 0.45| 0.60| 0.45| 0.33 041 0.72 0.29 0.8 0}47 (.29
IIB Candidates
achieving full marks (%) 3.7 14.2| 28.7| 7.4 29.5 535 3.8 3.2 344 7|2

Q1: This question involved changing units within thensasystem. Most candidates gave a correct response

Q2:

Q3:

to the first two parts; converting appropriatelydur to seconds and 0.1 kilogram to grams. In (igrt
changing; kilometre to millimetres proved to be more difficun part (iv), many expressed 5 minutes
appropriately ad;, hours. Of those who chose to express the lattéedimal form, very few wrote down

the correct recurrent decima083.

This question required candidates to reflect mlmer of shapes in different mirror lines. In gehénare
was no difficulty in completing the reflections teged in the first two parts; in a vertical andrglag
mirror line respectively. On the other hand, fewmdidates gave a correct response in the last gahw
they were required to complete the figure so atometrical about the two given orthogonal lines.

In this question, many candidates figured outrtgkt time in different time zones. A common erior
part (i) was to write the time in Canada as 3:46rednstead of 03:45 or 0345 hours. Although thisre
was not penalised, many candidates making thisakedibst marks in part (i) where they gave theetim
as 4:00 instead of 16:00 hours or 4pm or 4:00pmnyMeandidates failed to figure out that it is still
Sunday in Canada when it is 1:00 am on Monday iitdMa
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The candidates were given the ingredients forreotpie. They were asked to find the largest nunafe
carrot pies that could be made from 3kg flour, 2kgrgarine, 24 eggs, 2kg carrots, and 4kg potatoes.
The question turned out to be of moderate difficaltd a good number of candidates gave a fullyecorr
response. Some candidates worked out appropritielyatio of the amount in stock to the amount
required for one carrot cake for each ingrediemweler, some of these candidates took the maximum
or even the average of the ratios obtained rattaar the minimum value at this stage thus loosingeso

of the marks allotted to the question. A good numbiiecandidates gave a completely inappropriate
solution, starting off by adding all the weightgéther with the number of eggs.

Many candidates scored full marks part (i) whereytitconverted €2000 to dollars appropriately by
multiplying by the exchange rate for €1.

In part (ii), candidates needed to divide by theegiconversion factors (€1 = $1.8946 and €1 = $7p3
to convert $450 to euro at different times; befarel after Margaret’'s holiday. In this part, many
candidates were observed to multiply, rather thawidel, by the given conversion factors. Others
successfully exchanged the dollars to euro usiagwio given rates, but then did not subtract td fime
amount of money lost due to the difference in ergearates.

Many candidates managed to find the angles reqliebteé very few candidates gave suitable
explanations involving the use of the circle thaeseo support their answers. Consequently only 8% o
the candidates gained all the associated marks.

In part (i) many candidates worked the daily ageraumber of hours of sunshine correctly. The
following were the most common mistakes encountefaine made mistakes in adding the hours of
sunshine during the week, others divided this tbjaP instead of 7 and others found the mediarerath
than the mean.

Part (ii) was more difficult and many candidated dot make a meaningful attempt at finding how many
more hours of sunshine there were in the seconét.waegyood number of candidates did not use tha dat
given for the first week. Others just subtractesldlterage hours of sunshine of the two weeks.

A good percentage, 24.4%, scored full marks. Sactdicates used the symmetry properties of the shape
appropriately and used various valid methods teerddhe angle BAE. Usually, the rest of the
candidates scored few or no marks. Various mistakex® evident. Some confused the exterior and
interior angles of a polygon. Others consideredgiten shape as a cyclic quadrilateral while maidy d
not consider the symmetry of the shape.

The responses goart (i) show that most IIB candidates have notterasl some of the most elementary
algebraic procedures. In fact marks were often Fost simplifying 2Xx—8 tc —6x or else for

considering3X — 3(2x+9) to be (3x—3)(2x+9).
The most common mistake in part (ii) was to work 8(1—1)2 as-3 rather than 3.

A good number of candidates gave a fully corresponse and gained all the marks allotted to the
question. But many of the rest gave very poor reses, especially in
part (i), suggesting that these candidates havgnasped very basic ideas about volume.

A considerable number of candidates performed invedart (ii).

Most candidates drew a correct scale diagramiin(pa

In part (ii) only a few candidates managed to rimdbearing correctly from their scale diagram.

In part (iii) many candidates made mistakes imgirag from cm to km.

Generally speaking, candidates did well in thigegiion, indicating that they are quite confidemt i
plotting points from a given table. Some candid&gd difficulty in plotting a smooth curve.

Part (iii) was more difficult. In their responsesgood number of candidates gave appropriate regpon
by considering how the graph was changing at k@nél after 50 days to find out when the kitten was
gaining more weight. However, most candidates didgive suitable explanations.
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A good number of candidates found this questioheratasy and managed to obtain full marks. The
question involved determining which of two shapeamdl B had the larger area.

For shape A the candidates had to divide the aréaa or more rectangles so that the rectangleddvou
fill the whole space. Most candidates found noiditty in working out correctly the area of thisagke,
but there was a considerable number who used @geni@ rectangles, thus obtaining a wrong area.

The area of shape B could be partitioned into pezaum or into a triangle and a rectangle. Agharé
was a good response to this part of the questiblowever a considerable number could not find
correctly the area of the trapezium or the triaagpkrt of the area.

Since the question did not specifically ask thedidetes to find the required area but simply asked
find out which is the larger of the two areas amgive reasons, there was a considerable numbet/ymo
among the weaker ones, who took a short cut aed ta reason the thing out without doing any number
work usually ending up by giving some irrelevans\aar.

The first part of the question involved the findioftwo missing values in the spreadsheet. There we
considerable number of good responses to thisgbdine question but there were many who left oet th
negative sign in front of one of the missing values

For the second part the students were asked te doivn a formula that can be written in a particula
cell. 1t simply involved the addition of two cell§/ery few wrote down a correct formula.

Most candidates found this trigopnometry questidheaeasy and a good number of students managed to
obtain full marks.

Many candidates who did not manage to work outgihestion correctly had difficulties in using the
correct trigopnometric function. Mistakes were atsuserved in rearranging the resulting the requltin
formula to determine the unknown side of the trlang

There were also a number of cases where candilbestesne mark for failing to give the answer cotrec
to one decimal place as required.

This question turned out to be the easiest questithe 11B paper.
Part (i) involved a simple subtraction everydayleon and the vast majority gave a correct answer.

Most candidates managed to draw the pie chart stedién part (i) correctly. The examiners notedltth
some candidates managed to find the correct abglkefailed to draw the pie chart correctly, sugipest
that these candidates may not know how to usetsagtor.

This question targets very basic understandifmeér equations in one unknown.

Candidates were asked to consider the followingeehrequations: 4(n+ 20) = 4n+ 80,
4(n+20) =4n+20 and 4(n+ 20) =100.

In part (i), candidates were required to determitéch of the three equations is true for only oatue
of n and to determine this value. In part (ii), theyrevéo choose the equation that is true for manyesl
of n and were asked to say something about the valbehw can take for this equation.

The results were very poor. Very few candidatesegasrrect responses to this question. Many in fact
considered the equatiofi(n + 20) = 4n + 80 to be true for only one value ofwhile they claimed that
the equationd(n + 20) =100 can take more than one valuerof Others chose the same equation for

both parts (i) and (ii)). A substantial number aindidates did not realise that the equation
4(n+ 20) = 4n + 20 does not hold for any value nfand somehow they invented a solution to it.

The examiners were pleased to encounter some toesmonses, some of them showing trial and error
to try to solve the equations in part (i), and itbting various numbers fon to show that

4(n+20) = 4n +80 is true for more than one valuerof

Even though this is a standard question aboulairmmiangles, candidates found this question gudtes.
Some left the question out completely. In factnfrdable 7, this question ended up having the lowest
facility and the lowest number of candidates adhig¥ull marks.
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In part (i), many candidates were not able to @rplehy the two triangles are similar. Some repeéate
what was given in the first part of the questiod #men concluded that the two triangles are sintilar
SAS or ASA. Clearly these candidates are confusimmjarity and congruence. Others simply stated tha
the angles are equal without any further explanaticCandidates sometimes claimed correctly that
OABC and OAXY or that DACB and OAYX but lost some of the marks for not giving reasao
support their claim.

The most common mistake in part (i) was the useheflength YC (18cm) instead of the side YA
(30cm) when using the ratios of sides.

This question involved a very authentic real Hfeplication of percentages; finding the value afaa
bought for €8500 after two years, given also ttawalue decreased by 8% during the first yeartand
15% during the second year. It resulted to be oflermte difficulty for the 11B candidates and slight
more than a third of the candidates achieved fudrks. The examiners feel that this aspect of the
syllabus should continue to be given due importayigen its many applications in real life.

A very common wrong method involved using 23% o5@8 (i.e. adding the two percentages together).
Others worked out the depreciation for the firsaryproperly, but then worked out the depreciatian f
the second year as 15% of €8500; that is they digteel the original value rather than the valuthat
start of the second year.

Even though this was quite an original questianiid candidates, a good number managed to complete
it successfully.

In part (i), a common incorrect response was jaspin the two points A and B. Instead candidates
needed to construct a line which is equidistanhfd®and B; namely the perpendicular bisector.

Part (ii) involved two questions. In Q20 (ii) (ajandidates were required to find the width on desca
diagram of a path that is 0.80m on land, given #isb 1.5cm on the diagram represents 1m of lahd. T
vast majority managed this part question succdgsful

Part (ii)(b) involved using the line drawn in péijtto construct a path 0.8m wide that is equidisfaom
the two points A and B. Even if part (i) was wromgany candidates understood that the path must be
parallel to the line obtained in (i).

Chairperson
Board of Examiners
July 2009
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