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Summary of Results

Grade A B C D E F Abs Total
Number 45 116 165 63 66 199 49 703
% 6.4 16.5 23.5 8.9 9.4 28.3 7.0 100

Summary of Lower Marks

≤ 10 15 20
Number 53 69 105
% 7.5 9.8 14.9

Comments on Candidates’ Performance

Paper 1

were three main approaches that were applied. The great majority used the re-
mainder and factor theorem to find the values of a and b. Others used algebraic
division to find expressions for the remainder, and then equated these expres-
sions to the given values for the remainder. There were also a few who assumed
that a and b had the given values and then proved that the cubic expression
leaves the given remainders when divided by each respective linear expression.
The factorization required in part (ii) was successfully completed by most can-
didates. There were some who gave complex factors, which was not required
in the question. (b) The given algebraic fraction was correctly expressed in its
partial fractions by many of the candidates, although there were some who made
arithmetic mistakes while working through this question. There were also a few
who did not simplify their final answer, or simplified it incorrectly. Some of the
candidates, again without being asked to do so, tried to find complex partial
fractions.

Question 2. The majority of the candidates identified correctly the differential equation as
separable variables type. However a significant number of candidates found
difficulties even in the initial steps, that is when tackling the expressions y−1

y+2

and x−3
x+1

, which should not have been difficult. This made it difficult to continue
solving the problem with more complicated integration arising.
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Question 1. (a) Many of the candidates successfully proved the statement in part (i). There



Question 3. In part (a), only a few candidates were able to determine the required matrix by
considering the image of the points (1, 0) and (0, 1) after the specified rotation.
Some candidates wrongly considered the image of the points (1, 0) and (0, 2)
instead, while there were many who simply had no idea of how to go about this
question and invented matrices. In parts (b) and (c), the methods used by most
of the candidates who attempted them were correct, although the final answers
depended on the answer to the previous part.

Question 4. The vast majority of the candidates answered this question correctly and ob-
tained high marks. Few students did not know how to find the angle between
two lines by means of the scalar product. However, some of them still got the
last part correct by using the fact that the scalar product of two perpendicular
vectors is zero.

Question 5. (a) Two main correct approaches were followed by the candidates in answer-
ing this part of the question. The most common approach was to first express
z and 1

z
in the form a + ib, and then adding the two complex numbers. The

candidates making use of this approach mainly obtained a correct final answer.
The other approach was to add the two complex numbers by taking a common
denominator, and then expressing the sum in the form a + ib. Quite a few of
the candidates opting for this approach made a mistake when simplifying the
numerator of the sum, and thus obtained a wrong final answer. There were
other methods used by some candidates which were wrong. For instance, some
candidates assumed that 1

z
is the complex conjugate of z. (b) This was very

poorly answered. There were only few candidates who managed to prove at least
one of the two given statements. Many candidates only started answering this
question by multiplying the numerator and denominator of w by the complex
conjugate of the denominator, but made no further attempt to continue their
proof. There were also some who used the factor formulae on the expressions in
the denominator, but again made no further valid attempt to prove the state-
ments. Furthermore, only few students tried to find the general solution for P ,
and even fewer managed to get this correct.

Question 6. Many candidates gave the correct answer for f ◦ g, with few exceptions giving
g ◦ f instead. However a significant number of candidates gave an incorrect
domain for f ◦ g, assuming it to be the same as the domain of lnx, which is
incorrect. A fair amount of students did not have any idea how to answer part
(b), which could have been done by means of differentiation. This made it
difficult to answer the last question of part (c) in which the previous answer was
needed.
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Question 7. (a) Very few candidates managed to get the correct answer to this question,
although many reasoned out that there are

(
8
4

)
possible combinations for each

of the male and female groups. (b) Some of the candidates did not take into
consideration the repetitions of the letters B and E in the word BEELZEBUB,
and simply gave their answer as 9!. Although this affected the answers to the
next two questions, the methods used by the candidates were generally correct.
However, there were quite a few candidates who correctly found the number of
possible combinations but did not express their answer as a probability.

Question 8. (a) Most candidates were able to find the first term and the common difference of
the arithmetic progression. Also, in many cases the first term, common ratio and
sum of the first four terms of the geometric progression were correctly evaluated.
Many of the candidates who did not get the correct answers to this question
made arithmetic mistakes when working out one of the required values, but the
method used was mainly appropriate. (b) The binomial expansion of the given
term was mainly correctly determined and simplified, although there were some
candidates who mistakenly considered the product (1 + 2x)

1
2 (1 − 4x)

1
2 instead

of (1 + 2x)
1
2 (1− 4x)−

1
2 . The part that was poorly answered was that involving

the range of values of x for which the expansion is valid. The approximation
in the last part of the question was generally correctly answered even by those
candidates who were not successful in the first two parts.

Question 9. The vast majority of the candidates showed that the equation is that of a circle
without giving its centre and radius. Many candidates did not realize that there
is an infinite number of circles represented by that equation passing through
(7, 2) and (0, 9), and considered just the unique circle which touches (0, 9) in-
stead. A very few number of candidates managed to answer the last two parts
correctly.

Question 10. Part (a) was answered correctly by the majority of the candidates, with only
a few of them multiplying the brackets incorrectly. Many candidates tried to
answer part (b) by inventing a method of their own, namely a cross between
integration by parts and the quotient rule of differentiation. Also, a significant
amount of candidates integrated incorrectly 1

x2 as − 1
3x3 . As regards to part (c),

many expressed 1
1−4x2 correctly in partial fractions. The majority of those who

did not manage to do this was due to the fact that they did not know how to
factorize 1 − 4x2 correctly. In the last part, only few candidates managed to
do the correct substitutions and use the previous result to integrate the given
function.
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Paper 2

Question 1. Many candidates attempted this question; however a good number of them were
unable to find the value of α of the point C with position vector αi − 3j + 4k
which was equidistant from the two points A and B. For the answer to part (c)
of the question, some did a lot of unnecessary working instead of proving two
triangles congruent.

Question 2. (a) A lot of errors were made in finding the derivative of ln(1 + qx) at x = 0.
Some chose the easy way by using the standard expansions for ln(1 + qx) and
(1 + x)p. In part (b), most of the candidates had no idea how to show that
the equation r = a cos θ represents a circle except by plotting a few points.
Many just quoted that it is a circle with centre at the origin and radius a.
The sketches of the two curves were generally of poor quality and this made it
difficult to identify the common area enclosed by the curves. No one managed
to get the correct area.

Question 3. (a) This part of the question was straightforward, simply solving three simul-
taneous equations, and was well answered by most candidates. A few of them
attempted only this part of the question to gain a few marks. (b) This part was
also very well attempted. Some found difficulties in finding matrix A that re-
sults in a reflection. This made it difficult to prove that P (a, b, c) is fixed under
the actions of A ◦ B and B ◦ A since they were computed incorrectly. A few
number of candidates considered the transformations to be in two dimensions
instead of three dimensions.

Question 4. This question was generally very poorly attempted. Only two candidates man-
aged to obtain full marks. Part (a) was a simple problem of finding the number
of ways a number of persons can sit at a round table. For instance most candi-
dates stated that the number of ways a committee of 9 can sit at a round table
is 9! instead of 8!. Parts (i),(ii) and (iii) were either ignored or else answered
incorrectly in unexplained one line. Part (b) was better tackled, but quite a few
number of candidates ignored the fact that the first die was biased and assumed
that the scores on this die were all equally likely to occur with a probability of
1
4
. Another common difficulty was finding the value of k. Very few reasoned

that the total probability, that is 30k is equal to 1. Many wrote down a different
value of k for each score.

Question 5. This was a favorite question with most candidates. Common mistakes were
e− ln sec x = sec x and the trial solution was taken to be y = Ax instead of
y = Ax+B. Some candidates were also unable to solve

∫
xe−x2

dx.
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Question 6. This question was well attempted by most candidates. Many obtained a high
mark for this question, however only a few were able to prove symmetry about
x = 1.

Question 7. (a) Most candidates computed the sum of the series
∑n

k=2
1

k3−k
correctly. Almost

all candidates considered the series 1
6

+ 1
24

+ 1
60

+ 1
120

+ . . . to be a geometric series

with common ratio 1
4
< 1 and sum to infinity equal to 2

9
. Very few recognized the

relation between this series and the above series. (b) This part was fairly well
attempted. A few number of candidates seemed to be confused by the condition
x ≥ −1 and some even performed the method of induction on x instead of n.
There were others who manipulated the inequality (1+x)k ≥ 1+kx by erroneous
methods because they new the answer.

Question 8. This was a very unpopular question. Most of the candidates who attempted this
question got low marks. They were unable to find the surface area generated
by the rotation of an arc about the y-axis and to solve the indefinite integral.

Question 9. Only one candidate managed to get full marks. This was a straight forward
question on the loci of a point P on an Argand diagram representing the complex
number z satisfying the equation |z+a| = k|z+ ib|. (i) In the case k = 0 almost
all candidates described the locus as a circle instead of a point. (ii) In the
case k = 1 most candidates found the correct locus to be a line, but did not
describe the line to be the perpendicular bisector of the segment joining (−a, 0)
and (0,−b). (iii) For other values of k many candidates considered k = 2 as
a particular case and did not find the centre and radius of the circle for the
general case in terms of k. (b) This part was very poorly attempted. Only a
few recognized that cos(A + B) = Re(ei(A+B)) = Re(eiAeiB) and sin(A + B) =
Im(ei(A+B)) = Im(eiAeiB).

Question 10. Nearly all candidates attempted this question. Many of them obtained high
marks. However, mistakes were done in working the second iteration of the
Newton-Raphson method. A common mistake was the wrong expansion of
(1− x3)−1.

Page 6 of 6


