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MATHEMATICS

Paper 0580/33
Paper 33 (Core)

Key Messages

To succeed in this paper candidates need to have completed full syllabus coverage, remember necessary
formulae, show all necessary working clearly and use a suitable level of accuracy.

General comments

The paper gave the opportunity for candidates to demonstrate their knowledge and application of
mathematics. The majority of the candidates were able to use the allocated time to good effect and
complete the paper. It was noted that the majority of candidates answered all of the questions with some
omitting parts of a question on a particular topic. The standard of presentation and amount of working shown
was generally good although candidates still lost marks for not showing their working or not giving answers
to the required accuracy. The plotting and drawing of curves continues to improve with points being
accurately plotted and fewer instances of joining points with straight lines. There were still a few instances of
candidates rubbing out construction lines and/or working in questions losing marks for themselves. Centres
should continue to encourage candidates to show clear working in the answer space provided; the formulae
used, substitutions and calculations performed are of particular value if an incorrect answer is given.

Comments on specific guestions

Question 1

Candidates generally showed an improvement in answering a “show that” type question, however,
understanding of percentages and fractions could be improved.

(a) Candidates generally understood the method for showing the result. Some candidates used 14%
rather than 0.14 or 14/100, so did not show how to convert a percentage into a fraction or decimal.
A few candidates stopped after 14/100 x 900 = 126 so only scored the first mark. Only a very
small number of candidates worked back from 774 or found 14% of 774 which is a circular
argument so did not score any marks.

(b) Most candidates gave the correct answer.

(c) Most candidates gave the correct answer. Those who gave an incorrect answer, few scored any
marks, the most common error was to calculate 480/9.

(d) Few candidates gave the correct answer. Many appeared to know how to calculate one number as
a percentage of another, but often omitted subtraction of the rent or used 270 rather than 480.
Common errors were 774/900 = 86%, 480/900, 774/100 = 7.74% or (774 — 172 — 270)/774 = 42%
or 270/774 = 34.8%

Answers: (b) $172, (c) $270, (d) 15.8
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Question 2

Candidates can improve by having a better understanding of the difference between mathematical terms
such as lowest common multiple and lowest factor which will enable them to calculate them correctly.

(@)

(b)

Generally candidates answered this reasonably well, though errors were seen in all parts, with
almost all numbers appearing as answers to each part at some time. Most confusion occurred with
lowest common multiple, where factors were seen rather than multiples and V6.25 was often seen
as irrational.

Some candidates appeared to use numbers from the list in part (a). Consequently fewer gave the
answer 3 in (i) than would be expected, with 11 being a common answer.

In the second part many candidates gave common wrong answers of numbers which did not
multiply to give 2013 or the cube root of 2013.

Answers: (a)(i) 11, (ii) 144 or 4 or 0.25, (iii) 0.25, (iv) V12, (v) 40, (vi) 2, (b)()) 3, (i) 3,11,61

Question 3

Candidates showed an understanding of transformations. There is a continued improvement in only giving
one transformation as an answer. They could improve further by considering how to draw enlargements,
understanding what rotational symmetry means and by appreciating the difference between x= 0 and the x

axis.

(@)

(b)

(€)

(d)

Many candidates appeared not to know what was meant by rotational symmetry or gave an
incorrect answer.

Candidates often stated reflection on its own without stating the line of reflection. If a line of
reflection was stated some gave the correct answer, but many candidates gave an answer of y = -1
or x axis. Few gave more than one transformation, although rotation was not uncommon.

Candidates understood what a translation was, as correct shapes were seen but many were in the
wrong place. Candidates either inverted the translation vector or miscounted the number of
squares to move.

The rotation was similar with many correct answers but many also rotated about the wrong point.

Many candidates found the drawing of an enlargement difficult although most could find the area of
the triangles. Some candidates drew an enlargement anywhere on the grid whilst others drew a “2
times” enlargement. Most candidates gave the correct value for the base in part (ii) though there
was some confusion seen about the height with the value of the sloping side being seen frequently.
However, there were many follow through correct answers for the area. When a wrong answer
was given for the smaller triangle many candidates used the formula again to work out the area of
the larger triangle. Only a few candidates used the square of the scale factor. A few candidates
found the perimeter instead of the area.

Answers: (a) 2, (b) reflection in x=-1, (d)(ii) 3, 2, (iii) 3, (iv) 27

Question 4

Candidates can now draw curves rather than joining point with straight lines. Candidates can improve by
taking care when substituting negative values into formulae and reading points of intersection accurately.

(@)

(b)

Most candidates could substitute positive values of x correctly, but more errors were seen in
substituting the negative value, where —2 was often seen in place of 7. Most candidates could plot
their points correctly and those who had the 8 correct points usually joined them with a smooth
curve. Few ruled line segments were seen.

Candidates found it difficult to give the equation of the line, with answers of 1 or y = 1 common.
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Candidates did not answer this part well. The most common answer in (i) was to see the
coordinates (-2, 7) and (4, 7). Those who did attempt to find values on the line were often
incorrect. However, some candidates drew the correct line for (ii) and tried to read values off it for
(i). Many candidates did not attempt the last part, (iii). Those that did give an answer generally
scored marks for reading off the correct solutions of their line and curve. A few candidates
attempted to solve the equation analytically but without success.

Answers: (a) (i) 7,-1,2, (b) x=1

Question 5

Candidates showed an understanding of how to convert values from a scale drawing. However, to improve
candidates need to show all their working and constructions.

(@)

(b)

()

(d)

(e)

Some candidates gave the correct answers when measuring the bearing, although some measured
the incorrect angle giving for example 53 (90 — 37) or 143 (180 — 37). Some gave the answer 10 in
(i) from measuring the line rather than the angle. Most answered 120 correctly in (ii) with
measurements very accurate. Most candidates knew that they needed to calculate distance/time in
(iii) and there were many correct answers, although some confusion was seen using for example
90 or 1.3 instead of 1.5 for the time.

Many candidates constructed the angle bisector, usually accurately. However, some did not show
all the arcs. Some candidates assumed the two lines were the same length and used the ends to
produce just one set of arcs to create an angle bisector.

In general candidates understood the direction of the bearing but many failed to give an accurate
answer or marked E without drawing the line to represent the journey.

Many candidates did not show clear working for this part. They needed to show the measurement
they had taken from their diagram, but many converted to km without having shown the value they
were converting. Some then showed the division by 55 followed by a decimal. Often the decimal
was incorrectly converted to hours and minutes by assuming 100 minutes in an hour. A large
number of candidates just gave an answer.

Almost half the candidates did not answer this part. Of those that did few gave the correct locus, a
few just marked the point on the line where the boundary for the speed limit would be.

Answers: (a) (i) 37, (ii) 120, (iii) 80 (d) 1 hour 22 minutes

Question 6

Nearly all candidates found this a difficult question. In order to improve candidates need to understand the
difference between terms such as frequency, relative frequency and cumulative frequency as well as how to
calculate ranges, means, modes and medians.

(@)

(b)

(c)

A large number of candidates did not complete the extra 10 results in the tally table. Those that did
add the extra tallies usually did it correctly. Almost all candidates gave the frequency instead of the
relative frequency.

Few candidates gave correct answers in this part. Candidates did not appear to understand the
difference between each of mode, median, mean and range.

Many different errors were seen in finding the mean but the common ones were dividing the
cumulative frequency by 11. 70/11 was also a common error.

Almost all candidates correctly completed the table. However, very few could give an acceptable
reason in (i) with answers such as “7 is not on the dice” being seen.

Answers: (a)(ii) %, (b)@) 6, (i) 10, (iii) 6, (iv) 6.43
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Question 7

Candidates showed a general understanding of trigonometry but made errors in their answers. They can
improve by reading the question carefully and giving the answers required.

€) Most candidates identified the shape as a trapezium although rhombus was a common error seen.

There were many uses of correct trigonometry in (ii) seen, although some candidates failed to
show an answer to more accuracy than the given 5.2 so did not demonstrate the rounding principle
required. A few candidates could not rearrange correctly from sin 70 = h/5.5.

Many candidates did not use the formula for the area of a trapezium in (iii) and attempted to split
the shape into a rectangle and two triangles, and often involved the use of Pythagoras. Even if a
complete calculation was seen, the final answer was often inaccurate due to premature rounding of
values. Some candidates who used the correct area formula used 5.5 instead of 5.2 for the height.

In (iv) many candidates did not realise that they could multiply their area by the length to get the
volume, and started new calculations here. Few candidates noted the need to give an answer
correct to 2 significant figures.

(b) Some candidates gave completely correct answers, but some candidates having found w
incorrectly, correctly followed through to get x.

In (ii) it was common for candidates to think that y = z. An answer of 108 was also common from
assuming that it was a regular pentagon. The other common error was to subtract all 6 marked
angles from 540 to find z, rather than realising that w was not one of the vertices of the pentagon.

Answers: (a)(i) trapezium, (iii) 54.3, (iv) 370 (b)(i) 64, 21, 116, (ii) 154
Question 8

Candidates scored well on this question although simple mistakes were made. Candidates can improve by
being careful when using negative values.

(@) Candidates commonly gave the correct answers. Common errors were a result of incorrect
subtractions such as 8e+10f. A few candidates did not simply correctly leaving their answers
unresolved, for example (3-5+6)m for part (i) and (5-3)e-(4+6)f for part (ii).

(b) Most candidates answered part (i) correctly, although some showed the substitution but could not
evaluate it correctly.

Fewer candidates could rearrange the formula correctly, and many candidates gave a numerical
answer, having substituted values into the formula. Various errors were seen in those who did try
to rearrange, the most common being at=u-s.

(c) Many candidates gave correct solutions to the equations. A common error was to multiply the
second equation by 2 and then subtract rather than add, so arriving at 3x = 18.

Answers: (a)(i) 4m, (ii) 2e10f, (b)(i) =3, (ii) % (c) x=2, y=—3

Question 9

Candidates can find next terms in simple sequences but continue to have difficulty finding n" terms or giving
an explanation as to how the next term is derived.

€) Many candidates could correctly find the next term of each sequence, but had more problems with
finding the rules. In particular it was fairly common for candidates to give a position to term rule, in
terms of n, rather than a term to term rule. Candidates often stated the rule for (ii) as add an odd
number rather than being specific enough and stating ‘add the next odd number’ In (iv) candidates
struggled to explain how the sign changed.
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(b) Nearly all candidates could continue the sequence, but very few of them could state the rule for the
n™ term. They usually recognised it was something to do with 8, but n + 8 was more common than
the correct 8n — 3.

Some candidates arrived at the correct answer in (iii) without having had the correct n™ term rule,
but also it was fairly common for candidates to follow through correctly from their incorrect rule.

Answers: (a)(i) 243, multiply by 3, (ii) 27, add next odd number, (iii) 0.25,divide by 2,
(iv) 80, multiply by =2, (b)(i) 37, 45, (ii) 8n-3, (iii) 797
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MATHEMATICS

Paper 0580/41
Paper 41 (Extended)

General comments

Some scripts demonstrated a lack of working, or had presentation of work that was often haphazard and
difficult to follow, making it difficult to award method marks when the answer was incorrect.

As a general point, some candidates are working in pencil and then overwriting in pen. This makes the
responses difficult to read, and may be taking up the candidates’ time.

There was no evidence to suggest that candidates were short of time on this paper although weaker
candidates made no attempt at some questions.

Comments on specific guestions

Question 1

In more than one part of this question on time and travel the working shown was often insufficient to gain
credit, as the operators of arithmetic were often left out and replaced by tables or ratios. In ‘show that’
questions it is essential that candidates clearly show the steps required to obtain the answer.

@) (i) A large majority gave the correct time. A few added on 27 minutes to the starting time to obtain
07 75 but then failed to convert to the correct time.

(i) A majority earned both marks by showing a calculation to find the walking speed. Some struggled
with the units and got no further than 1.8 + 27.

(b) (i) The combination of this question and part (ii) caused a lot of confusion for candidates. A
significant number had working reversed in the two parts. A minority obtained the correct answer.
Some picked up a mark for a partial method or for calculating the cycling speed as a percentage of
the walking speed, ignoring the increase. Another common error was calculating as a percentage
of the wrong speed.

(i)  Candidates were least successful on this part of the question. Some had correct methods but lost
the final mark because of inaccurate answers. A significant number picked up a mark for
calculating the cycling time as a percentage of the walking time, ignoring any decrease.

(iii)  Many correct answers were seen. Apart from the occasional rounding error by approximating
100 + 36 the most common error was 0.36 x 9.

Answers: (a)(i) 08 15 (i) % x 60 (b)() 275 (i) 73.3 (iii) 25

L8 CAMBRIDGE

) International Examinations © 2013




Cambridge International General Certificate of Secondary Education
0580 Mathematics June 2013
Principal Examiner Report for Teachers

Question 2

(@)

(b)

() ()

(i)

(iii)
(d)

The large majority of candidates earned all three marks in this part-question on substituting values
into a function. Any loss of marks resulted from giving 0.3 in the table and slips with one or more
values.

Most candidates were able to pick up some marks on this question. Plotting points caused the
most difficultly, especially for the exponential curve. Although a large majority attempted a curve,
too many used line segments throughout or between the extreme points.

About half of candidates obtained an answer within an acceptable range. The most common
mistake was calculating f(0) = 3.

A similar comment to (i) with some candidates attempting to calculate g(4) and with others giving
answers outside of an acceptable range.

A similar comment to the two previous parts although candidates fared less well on this part.

The quality of the tangents was generally poor, sometimes with gaps between the tangent and
curve, sometimes crossing over the curve, often at points other than x = 0.5 and sometimes applied
to the wrong curve. Some candidates with a correct tangent showed no working for the gradient
and possibly lost a method mark when their gradient was incorrect. Candidates would be well
advised to show the coordinates of the points they are using to find the gradient.

Answers: (@) 3,0.33,1 (c)(i) 1.2<x<4 (ii) 1.2<x<1.35 (iii) 0.55<x<0.7 (d) -25<x<-15

Question 3

This question on cumulative frequency was generally well answered. In (a), the most common error involved
misreading of the scale. Many candidates did not mark up their graphs when attempting to read off values.

(@) (i)
(i)
(i)
(iv)

(b) (1)

(i)

A large majority earned this mark.
Candidates were slightly less successful in this part.
A small majority earned this mark.

A large majority earned this mark. Common errors included giving the number of candidates with
estimates of 7g or more.

Many candidates completed the table correctly. There were occasional slips with the arithmetic but
the most common error was giving the cumulative frequencies.

This proved more of a challenge and discriminated between the candidates as less able candidates
struggled to obtain a frequency from the given probability. Some obtained a frequency of 60 but
failed to realise that 60 candidates estimated greater than M. Consequently 2.4 was a common
wrong answer.

Answers: (a)(i) 3.2 (i) 4.2 (iii) 4.6 (iv) 196 (b)(i) 100, 46, 12 (ii) 4

Question 4

(@)

(b) (1)

There was an even spread of all the marks available in this transformations question, with slightly
more earning three than any the other mark. It was common to see the centre omitted and when
given it was usually quoted as the origin. If an incorrect transformation was given it was usually
stretch or shear.

Many candidates coped well and earned both marks. Common errors included the wrong

. 4 o
translation [SJ or a slip in one of the two components.
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Candidates fared slightly better with this reflection. Common errors included reflection in a vertical
line other than x = 2, quite often the y-axis and sometimes the liney = 2.

Candidates at all levels fared less well with the stretch with a significant number making no
attempt. When a stretch was attempted the invariant line used varied, most commonly the y-axis
and the liney = 1.

Candidates who were successful in the previous part were more likely to earn these marks
although a small number had obviously learned the format. A small number attempted to set up
simultaneous equations but these were rarely successful.

Most who found reflection also had the correct mirror line but there was a great variety of
transformations. Rotation was the most common mistake along with answers such as ‘inverse’ or
‘identity’.

Answers: (a) Enlargement, (-3, 4), factor 3 (b)(i) Image at (1, 5), (4, 5), (4, 6), (1, 7)

(i) Image at (5, 1), (8, 1), (8, 3), (5, 2) (iii) Image at (-4, 3), (-1, 3), (-1, 6), (-4, 9)

i L0 i Reflection, y =
(iv) 0 3 (i) ction, y = X

Question 5

€) The hint in this question on data handling helped many to make progress and a majority were able
to obtain the correct mean. Common errors included the mean of the mid-interval values and
occasionally a division of a correct total by 4.

(b) A majority obtained the correct interval but 165 < h < 180 and occasionally 150 < h < 160 were the
common errors.

(c) Most attempts involved bars with the correct widths. The last bar was usually correct as

candidates often used the scale as frequency for the bars.

Answers: (a) 171.25 (b) 160 <h <165 (c) Blocks with heights 1.8, 1.2, 1 and correct widths

Question 6

(@)

(b)

(©) ()

(i)

(d)

Almost all candidates attempted this question on angles with the majority obtaining all three marks.
A few obtained an implicit statement for BC but were unable to rearrange this into an explicit form.
The majority of the rest often used incorrect trigpnometry and in some cases Pythagoras’ Theorem.

A majority were able to make a good start in this trigonometry question but lost out on the final
mark by failing to obtain an answer (48.573) that rounded to 48.57. Most of these just gave the
given answer. Some attempted to use the answer to show that terms in the sine rule were equal
but this could not earn full marks. Many of the rest failed to make any progress either by using
incorrect trigonometry or by using Pythagoras’ Theorem.

Although many candidates gained both marks, almost as many lost marks by rounding prematurely
and not obtaining an answer that rounded to 40.6.

Stronger candidates were able to apply the cosine rule correctly. A few lost the final accuracy mark
by rounding numbers prematurely. Of the rest many struggled with the method, evaluating the
terms out of sequence and often treating the triangle as right angled and so the use of Pythagoras’
Theorem and simple trigonometry were common.

Another question that proved to be a good a discriminator of the candidates. Many simply made no
attempt but for others there were errors in applying the area formula. Some preferred to use ¥zbh
but rarely showed any method for calculation of the perpendicular heights. In most cases no marks
could be awarded for an incorrect answer as the method was incomplete.

Answers: (a) 31.4 (b) working and 48.573 (c)(i) working and 40.57

(i) 15.3 or 15.27 to0 15.28 (d) 466 or 466.34 to 466.5
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Question 7
This question on algebra and probability challenged most candidates.

€) Many struggled to make a start on this part of the question. Many calculated the angles but in
general this did not help. Some replaced the sine value by a decimal, usually rounded, which
allowed the candidates to pick up some early marks but to lose out on the accuracy mark. Many of
the rest went straight to Pythagoras’ Theorem which allowed them to pick up some marks if
correctly applied. Many introduced a second variable by using the sine formula or used x for the
length of BC which spoiled their equations. A third starting point was to use 9 and 16 as the sides,
especially for the weaker candidates, and this allowed them to pick up one mark if used correctly.

(b) (i) The information given in the equation generated a lot of confusion amongst candidates. Weaker
candidates attempted to solve the problem using trial and improvement, sometimes successfully.
For those that attempted to write two equations, W + R = 114.5 and R = 2.5W were common
errors. Those that obtained two simultaneous equations were able to eliminate one variable and
earn some credit. Equations in one variable were very rare.

(ii)(a) Fraction work proved a challenge to many, even with a calculator. Candidates obtained the correct
individual probabilities but often omitted the arithmetic operation, making it difficult to award marks
when the answer was incorrect.

(if)(b) The symmetry of the “one white and one red” selection was missed by candidates, even those that
had the first part correct. The reverse combination rarely appeared and % was a common

answer. Incorrect denominators were common, often 142 and 121.

Answers: (a) 6.61 (b)(i) W =85, R=11 (i)(a) % (i)(b) %

Question 8
This question on shapes and angles proved challenging, with only the strongest candidates scoring well.

@) (i) Surprisingly, a large minority of candidates did not know that the sum of the angles in a pentagon
was 540 nor did they show any attempts to work it out. Most used 360 as the total. Those that
knew of 540 usually obtained the correct answer.

(i)  Candidates were more familiar with angles in an isosceles triangle and a majority were able to earn
this mark, either for the correct answer of for a correct follow through from their wrong answer.

(i) Candidates were less successful than in previous parts. Many did not earn the follow through mark
as answers were often greater than 84

(b) This proved to be the most challenging question on the paper with correct answers very rare. This
was evidenced by the high number of candidates making no attempt at all. In the vast majority of
cases there was no reference to any of the circle theorems. Common misconceptions included
that opposite angles of quadrilateral OABC add to 360, or add to 180 or are equal. Something a
little closer to the correct approach was to give 3y = 2(4y + 4). Those that appreciated that the
reflex angle at O was the angle at the centre generally went on to obtain a correct answer. A small
number of candidates drew an angle in the opposite segment and used opposite angles in a cyclic
quadrilateral successfully.

©) () It was common to see references to angles adding to 180, sometimes related to a triangle,
sometimes a line, but it was rare to see a mention of opposite angles. Many candidates made no
attempt.

(i)  Many candidates were able to obtain a value of 168 using the ratio. That said, there were a
significant number of candidates who simply made both parts 51°. Most then struggled to see the
connection between angle PQS and angle PRS and in many cases PQS was given as 78°. Again
many candidates made no attempt.
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Although many candidates attempted this part many of them simply worked with linear scale
factors giving 4.79 as the most common answer. Some appreciated the need for different factors
but then cubed the volume factor to obtain a ‘linear factor’.

Answers: (a)(i) 118 (ii) 31 (iii) 22 (b) 32 (c)(i) opposite angles add to 180 (ii) 68 (d) 5.75

Question 9

(@)

(b)

(c)

(d)
(e)

Answers: (a) —2.30 and 1.30 (b) 4, 30, 53 (c)

Almost all of the stronger candidates earned all four marks in this question on functions. Less able
candidates tended to make more errors with the substitution or the presentation of their formula.
Commonly —b was written separately from the rest of the formula. Some were able to recover.
Slips with the arithmetic led to some obtaining incorrect solutions and in other cases solutions were
not given to the required degree of accuracy.

A minority earned all three marks for finding p, g and r. Others would pick up one or two marks for
a correct substitution or for a correct expansion of the square term. A common error involved
attempts to simplify p(2x + 7)> + q(2x + 7) + r or f(x).g(x). A significant number made no attempt.

Candidates generally were more successful finding the inverse function and many earned both
marks. Common errors included leaving answers in terms of y, or slips in the rearrangement
following a correct start.

A majority were able to find the correct value of x. The most common error was to calculate h(2).

All levels of ability found this a more challenging end to the question and many weaker candidates
struggled to make any progress. Some candidates laid out calculations step by step and were
usually successful. Others were confused by the order of operations and answers based on 6%,
8% were seen. Others worked on 2° = 8 then cubed 8 followed by the cube of 512. A significant
number made no attempt to correct their answer to four significant figures.

X—=7

(d) =2 (e) 1.158 x 10"’

Question 10

(@)

(b) (1)

(i)

(iii)
(c) ()

(i)

This was well answered by most candidates. Some candidates were caught out by the jump from
Star 5 to Star 7 and 60, 61 were often seen. A majority were able to find the algebraic expressions
but weaker candidates experienced more difficulty with answers such n and 10 + n.

A large majority of candidates were able to find the correct number of dots with the occasional
arithmetic slip for some others.

Most of the more able candidates could obtain the correct formula. However, weaker candidates
struggled, tending to give numerical values for the number of dots. Other candidates started off
correctly but often made slips with the simplification.

A similar comment to that of part (ii), although overall candidates were slightly less successful.
Candidates fared better on this part and many earned both marks. A number of candidates
evaluated the given expression but then did not show the number of dots to be correct by using an
alternative approach.

Yet again, most candidates were able to calculate the correct number of dots.
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(d) A good discriminator of candidates. It was nice to see some well laid out solutions starting from
5n°+ 6n + 10(n + 1) + 1 and working through appropriate steps to reach 5(n + 1)> + 6(n + 1).
Unfortunately they were given by a minority of candidates. Others attempted to work from both
ends and work towards the middle but this required the separate expressions equated or linked
with a conclusion for full marks. Some others picked up one or two marks for working towards a
solution. Re-arrangement of the terms seemed beyond all but the most able. Many weaker
candidates gave no response at all.

Answers: (a) 50, 70 10n, 51, 71, 10n + 1 (b)(i) 212 (ii) 20n + 12 (iii) 20n + 152
(c)(i)5%x32+6%x3=63, 11+21+31=63 (ii) 560
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MATHEMATICS

Paper 0580/42
Paper 42 (Extended)

Key Message

It is important that candidates are fully aware of and experienced with the whole syllabus as there is no
choice of questions. Certain formulae need to be learned and these include the quadratic equation formulae
and trigonometric formulae. When answering questions candidates should include clear working and use
appropriate levels of accuracy. Candidates should also possess the ability to succeed in multi-step and
contextual questions. Accuracy in graph drawing and in geometrical constructions is also important and
candidates should possess basic geometrical instruments in good condition.

General comments

Almost all candidates were well prepared for this level of paper and were able to attempt all questions in the
allotted time. Many candidates attained high scores. Omissions were due to difficulty with the content rather
than lack of time.

One important point to make is that the papers are designed to leave ample working space for all questions
and candidates should only use supplementary sheets if they have a genuine need for more space. This
should only be when some working needs to be replaced or when a longer than anticipated method has
been chosen. Candidates are better placed if they only have the question booklet and do not think that they
need to use a supplementary sheet for rough working.

In the examination itself, most candidates set out the work clearly and usually showed sufficient working in
the questions which required proof that a given value was correct. Good calculator skills were demonstrated
by many but the most common loss of marks in this exam was a tendency among many candidates to round
off or even truncate answers in the course of their calculations, leading to an inaccurate final answer. When
this was combined with a reluctance to write down all of the method steps, it could lead to a significantly
lower mark on the question concerned. Examiners will not imply method marks from values that are not
correct to at least 3 significant figures.

Candidates do need to be aware of the need to work to more than 3 significant figures and not to round off
during calculations. When several steps of the working can be done on a calculator candidates should write
down any methods used, not necessarily with answers, and not take the high risk of losing many marks by
only giving answers. There is the responsibility of communicating any methods used and this is becoming
more important when some calculators can give answers from simple input. Another rounding issue is when
a question asks for a value to be calculated and to show that it rounds to a given value. In such cases
candidates need to provide an answer to a greater accuracy than the given value. Questions 4, 6 and 11
required this approach.

The questions involving ratio, fractions, percentages, bounds, transformations, graphs, trigonometry,
simultaneous equations, probability and matrices were well answered. More challenging questions involved
a tangent from a point to a curve and solving an equation related to a drawn curve, finding the length of an
arc, explaining why two triangles were congruent, setting up and solving a quadratic equation, mensuration
involving surface area, algebraic fractions and an investigation.
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Comments on specific guestions

Question 1

This question provided opportunities for candidates to demonstrate their knowledge of some of the general
number topics.

(@) ()

(i)

(b)

(c) ()

(i)

(d)

(e)

This was very well answered with the majority of candidates understanding how to show that

%XE)GO =240. Some used the reverse argument starting from 240 and working back to 560

which was perfectly acceptable. A few were vague as to how to use the 6 and 14.
Very well answered with most candidates giving the value 120.

The vast majority of candidates were successful, giving an answer of 90. A few calculated five
eighths of 240 and did not subtract it from 240. A few confused the men, women and children in
their calculations.

Most reached $96120. Only a few then rounded to $96100 and so did not gain full marks. Exact
money amounts should not be rounded to 3 significant figures. Once again, the only real method
error was confusion between women and children and the prices they paid. When men, women
and children were all calculated separately, the total did not always reach 560.

Candidates generally found this part more challenging although many identified the correct method
and scored full marks. The most common error was to calculate 5.6% of $198 and subtract this
from $198. A few candidates found 105.6% of $198. A few candidates obtained $187.5 and then
gave their final answer as $188. Candidates should be aware that the answer to a question
involving currency where the answer is exact should not be rounded unless instructions are given
in the question to give the answer to a specific accuracy.

Candidates who took all the information in the question correctly found the question
straightforward. There were different types of errors which could have been avoided by more
careful thinking. One error was to compare the cost price of 36 tennis balls with the selling price of
one ball. Another error was to find the selling price as a percentage of the cost price, overlooking
the wording about profit. The final error worth mentioning is the finding of the profit as a
percentage of the selling price. These errors indicate a need for more practice with percentage
change questions.

Mixed answers were seen in this part. Many were correct although upper and lower bounds were
occasionally reversed. Many found the correct bounds for the lengths but then multiplied to get
areas instead of perimeters. Some found the perimeter (or half the perimeter) and tried to apply
the limits at this point, usually without success.

Adding 4 x 0.5 rather than 4 x 0.05 was a common error for those who were not successful here.

Answer: (a)(i) %x%o, (i) 120; (b) 90; (c)(i) 96120, (i) 187.50; (d) 184: (e) 69.4 and 69.

Question 2

This question on transformations was generally well answered.

(@) (i)

(i)

The majority of candidates identified the transformation as a translation but a significant number
were unsure of the correct term and used similar incorrect terms such as transition or translocation.
The most frequently given incorrect response was rotation. Candidates generally then used a
vector to define the translation with problems arising from incorrect signs and counting from the top
of shape P to the bottom of shape Q. Some candidates lost this mark by using a row instead of a
column vector.

This reflection was very well done by the vast majority of candidates. The occasional error seen
was a reflection in the line x = -1 instead of in y = —1 or reflection in the axes.
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Many fully correct transformations were seen here, usually from candidates that had learnt that the

0 -1
matrix (1 0 ]produces a rotation of 90° anticlockwise about (0, 0). Some candidates also

. . . . (0 -1 (2 2 4 4
achieved the correct solution by using the matrix multiplication .
1 0)\-7 -4 -5 -7

From unsuccessful candidates it was common to see an attempt at the incorrect product

2 2 4 4)\(0 -1
which was then often abandoned in confusion.
-7 -4 -5 -7){1 0

Many candidates correctly identified ‘Shear’ and also the scale factor 2. Candidates must be more
rigorous in their descriptions of the invariant line. Descriptions such as ‘x line invariant’ or ‘x
invariant’ are ambiguous and do not score. The required description is ‘x-axis invariant’ or
equivalently 'y = 0 invariant. The description ‘parallel to the x-axis’ does not score. Some
candidates confused a Shear with a Stretch and/or gave scale factor 8, presumably because the
top vertices of the rectangle moved across 8 to the right.

The candidates that plotted the centre of enlargement correctly and drew some ‘ray’ lines usually
gave the correct rectangle. A few used (0, 5) for the centre and there were a large number of
rectangles of the correct dimensions but in the wrong position which were given partial credit.

-5
Answer: (a)(i) Translation ( g J; (b)(i) Shear, x-axis invariant, factor 2.

Question 3

This graph question was very accessible in parts (a) and (b) but presented challenges in the remaining parts.

(@)
(b)

(c)

Almost all candidates scored full marks on this part.

Many candidates scored full marks by plotting all 8 points correctly and drawing a good quality
curve. There were a large number who plotted all 8 points correctly but drew a curve that had a
straight section between x = 2.5 and x = 3 and they did not realise that the graph had a turning
point. A few drew a curve that was too thick or that had more than one line between two points and
there were also a small number of candidates whose curve did not pass close enough to one, or
more, of their plotted points. There were very few incorrectly plotted points and some candidates
omitted to plot one of the 8 points. It was very rare for a candidate to score less than 2 marks.

This part of the question proved to be challenging for many candidates. Most did not understand
that the suitable line referred to in the question was the line y = —1. Often no line was drawn at all
or the line y = 1. Candidates were expected to draw the line y = —1 and accurately read the x
values from their curve at the points of intersection with the line.

Some credit was given to candidates who found accurate solutions to the equation by methods
such as using the quadratic formula or by drawing the curve y = 11x —2x° —11, but this was a
weaker area generally.
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(iii)  Only the very best candidates realised that corresponding sides were of lengths 32 and 16 and
consequently the scale factor for area was (¥2)°. Some candidates used ¥ ab sinC with b as ¥ of
their answer to part (ii) but premature approximation often led to an inaccurate answer here. A
large number of candidates simply divided 324 by 2.

Answer: (a)(i) 27°, (i) 54° (iii) 153° (b)(i) 59.6, (i) 22.0, (iii) 81.

Question 9

(a) This question on reading from a cumulative frequency graph was often answered correctly.

(b) This question on probability was often answered correctly.

(c) This question was often answered correctly.

(d) There were many correct solutions to this question on estimated mean. The most common error
was to use 17.5 instead of 22.5 as the mid-value of the third interval. A significant number of
candidates used values such as 4, 12, 23, 34, 46 instead of working out the mid-intervals. Those
candidates who made an error in part (c) often used the correct method here with their frequencies.

(e) This question on drawing a histogram was often answered correctly. Weaker candidates drew
each block with widths of 10 which demonstrated a lack of appreciation that the interval width
varied for the first two blocks. Most candidates scored marks for the last two blocks.

. . 11

Answer: (a)(i) 14, (i) 8, (iii) 22; (b) %; (c) 16, 4; (d) 18.0625.

Question 10

(a) (i) This question on algebra was often answered correctly. The most common error was in expanding
2(3x—7) as 6x — 7. A significant number of candidates left their answer as either 27/6 or 9/2.

(i)  Many candidates lost marks because they ignored the instruction to use factors and used the
quadratic equation formula to find the solutions.

(iii)  Again the inability to expand a bracket correctly lost marks for many candidates. Multiplying by the
common denominator to clear the fractions from the equations varied from efficient to confused
with many candidates omitting brackets where necessary.

(b) This question was extremely well answered by the majority of candidates. The selection of the
simultaneous equations used was very varied and these were often solved in an efficient way. The
candidates who approximated the value of a as a decimal often lost accuracy when they then used
this to evaluate b. Some candidates risked losing many marks by not showing any working.

) . . 1 1

Answer: (a)(i) 4.5, (ii)) Land 6, (iii)) 6 (b) a= 3 b= >
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