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Summary of Results

Grade A B C D E F Abs Total
Number 31 85 122 49 41 136 30 494
% 6.3 17.2 24.7 9.9 8.3 27.5 6.1 100

Summary of Lower Marks

≤ 10 15 20
Number 41 57 85
% 7.7 10.9 16.4

Comments on Candidates’ Performance

Paper 1

Question 1. Candidates did reasonably well in this question, but found difficulty in matching
their answer to the given one, particularly the constant c . In most cases, the con-
stant of integration was not changed from one step to another (on multiplication
etc), and some even ignored it completely.

Question 2. In part (a), the majority did not differentiate y correctly, thus could not prove the
given equation. Candidates performed better in part (b), with only minor mis-
takes in finding the derivatives. It was however noted that a considerable num-
ber of candidates were treating the tangent as the normal, thus using the wrong
gradient.

Question 3. The vast majority of the candidates did very well in this question, 58% getting 5
or more marks, particularly in parts (a) and (c). Although a number of candidates
did find the midpoint of AB in part (b), they did not use the given information
that `1 and `2 intersect at this point and therefore were not able to find a and
b . Another common mistake was that some students used the same scalar λ for
both lines which then resulted in incorrect values of a and b .

Question 4. In (a), a considerable number of candidates did not know how to decompose the
given fraction into partial fractions, with some factorising the quadratic into two
(wrong) linear factors. Others complicated matters by introducing complex num-
bers. This method was not the one expected, however correct decomposition us-
ing complex numbers was accepted. In (b), the majority managed to find the LCM
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of the RHS and multiplied to obtain a quadratic. Most of those who attempted to
solve the resulting quadratic did not reach the final answer.

Question 5. Part (a)(i) was tackled correctly by most candidates, however, almost half of the
candidates placed the 2 on the wrong side of the equation. Others interpreted the
question as PA = 2AO . Nobody managed to answer part (ii) correctly, thus no-
body reached part (iii), though some attempts were made to invent an (incorrect)
answer to part (ii) so that part (iii) matched the given answer. In part (b), very few
reached the correct answer. The problem could have been solved in various ways,
and that is why candidates should always explain their working, and not just jot
(wrong) answers without any explanation.

Question 6. In part (a) practically no candidate attempted this question by obtaining the co-
efficient of x k . Some candidates used Pascal’s triangle which resulted to be a bit
too elaborate, while others used the binomial expansion to get the coefficients
one by one until they found the required one. These two methods lead to a lot of
mistakes. In part (b) very few candidates used the identity 1

loga x =
log a
log x to get the

same denominator. Instead the majority of candidates tried to do all sort of ma-
noeuvres which led them nowhere. A significant number of candidates got part
(c) correct. It is worth mentioning that a good number of them still got the correct
answer by consider the given progression as an increasing AP starting from 3 to
87 with 3 as common difference. However the most common mistake was that of
taking the common difference as 3 instead of -3 with the AP starting from 87.

Question 7. In part (a) some of the candidates who managed to express the given fraction
into partial fractions correctly, found difficulties in integrating the result. Overall,
however, candidates did well in this part of the question. Candidates did even
better in part (b) with the majority using the given substitution well, leading them
to the correct answer. It is worth mentioning that although the substitution was
given a number of candidates did not know how to use it and from those who tried
to venture without the given substitution only a few got the correct solution.

Question 8. Many candidates did not get the correct values of a , h and k in part (a). In most
cases candidates did not know how to “complete the square”. A significant num-
ber of candidates did not realise that the range of f (x ) can be obtained from the
value of k . Candidates did much better in finding an expression for the inverse
and knew that the domain of the inverse is the range of the original function and
vice-versa. Candidates performed slightly worse in part (b). Most of them found
h ◦ g (x ) but some had difficulty in simplifying ln e x , in some cases giving it as 1
instead of x . Also in most of the cases they did not give the correct domain or
if they did, they did not explain how did they obtained it. In this case although
R was the domain, the needed to show how R is the domain of the composite
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function and not of the expression x e x . Most candidates answered part (ii) well
although many of them missed the solution x = 0.

Question 9. The majority of candidates who tried to find the matrix representing a reflection
in a line by sketching diagrams found difficulties in marking the angles correctly.
In part (b), the inverse of R was rarely deduced from the result. Part (c) was an-
swered correctly in most cases. In (d), quite a number were finding RA instead
of AR, thus not reaching the given matrix. In part (e), B was generally found and
multiplied by AR. On comparing entries, the majority did not use the general
solutions, thus did not write the correct relationship between the two angles.

Question 10. Candidates performed very poorly in part (a) and although a significant number
of them managed to get part (i) correct they failed to follow in the right direction.
Candidates did not know how to find the square root of a complex number, with
most of them trying all sort of manipulations leading to nowhere. Candidates did
not perform well at all in part (b) with most of them not even being able to get
the values of p , r and s . Apart from a few exceptions, candidates misinterpreted
part (ii), in that they failed to realise that the y in part (ii) was the same one given
in part (i). Consequently, they tried to solve y = 2

p
3 cosθ in terms of y .

Paper 2

Question 1. Most candidates attempted this question, and scores were relatively high. Al-
though this is normally a straightforward question, the solutions given by can-
didates showed a very limited understanding of ordinary linear differential equa-
tions and that calculus skills are very poor. Most candidates knew how to solve
the differential equation in part (a), but a few number made the error e 2 ln(sec x ) =
2 sec x and this produced the incorrect integration that followed. The second or-
der differential equation in part (b) did not present significant difficulties to can-
didates, although occasionally with an error in the value of P and the values of
the arbitrary constants.

Question 2. Nearly all candidates attempted this question and many got high marks for it. Al-
though knowing how to use the Newton-Raphson method a few candidates did
not differentiate f (x ) = e x 2 − x 2 + 2 correctly and failed to find the correct ap-
proximate value of the solution of this equation. Some candidates were unable
to expand e −x 2

. Candidates were familiar with Simpson’s rule.

Question 3. Very few candidates were able to integrate correctly

∫
π
2

0

x cosn x dx . Some stu-

dents did not use part (a)(ii) of the question to solve part (a)(iii) and were lost in
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integrating x cos 4x . One can add that some candidates did not know the for-
mula for finding the length of arc.

Question 4. Most candidates attempted this question and many obtained high marks. How-
ever some candidates were unable to deduce the values of x such that | f (x )| ≥ 2
and the value of the roots | f (x )|= 2x +8.

Question 5. Some of the candidates who tried to solve this question did not manage to find the
polar equation for the given Cartesian equation. Moreover, using polar equations
to determine the area between the 2 curves was beyond most candidates.

Question 6. Many candidates who attempted this question on vectors were unable to find
the position vector of D where the line `1 intersects the plane Π1. The vector
equation of the line `2 where the planes Π1 and Π2 intersect was in general not
found correctly.

Question 7. An unpopular question which was badly answered. Many candidates were un-
able to find the simple product of the two complex numbers in polar form cor-
rectly in part (a). Many either ignored the term i 2 sinθ sinφ or wrote i 2 = 1 . In
the induction step many of the candidates went through all the trouble of multi-
plying the two complex numbers (making many algebraic errors) instead of writ-
ing down the answer using the first part. An error that occurred frequently was
(cosθ + i sinθ )k+1 = (cosθ + i sinθ )k + (cosθ + i sinθ ). Part (b) was very poorly
answered and almost all candidates, rather than solving x 2 − 2x cosα+ 1 for x ,
assumed that x = cosα+ i sinα and went on to prove the result using De Moivre’s
Theorem. Most candidates were able to find the roots of z 7−1= 0 in part (c), that
is z0, z1, . . . , z6, but few were able to show that z6 = z̄1, z5 = z̄2, z4 = z̄3 and found
difficulties to prove the last result although they realized that the sum of the roots
is zero.

Question 8. Part(a) was very well attempted by most candidates. Many arithmetic errors oc-
curred due to failing to simplify the derivatives after each differentiation. A num-
ber of candidates did not apply directly the Maclaurin expansion formula which
was clearly stated in the question, but from the booklet of formulae wrote down
the series of e 2x and cos 3x and multiplied the two series. Some candidates could
not carry out a proper formal induction in part (b). Some candidates only proved
the statement true for n = 1, 2 and 3. In the induction step most candidates did
not simplify the (k + 1) term and performed many long divisions to prove “true
for n = k +1”.
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Question 9. About half of the candidates attempted this question but performance was rel-
atively low. Very few candidates showed a thorough grasp of determinants and
systems of linear equations. In part (a) almost all candidates tried to expand (un-
successfully) the determinant using the first row but could not manage to simplify
the resulting algebraic polynomial in a and b . Most candidates substituted cor-
rectly a = 2 and b = k in part (b), but did not know that it is necessary to show that
|A| = 0 for non-trivial solutions. There were many solutions in the last part that
had insufficient explanations. For instance, in the case k = 0, many candidates
got as far as 4x+y +z = 0 and 9z = 0, but then concluded that either x = y = z = 0
or the equations are inconsistent.

Question 10. Not a popular question and the solutions that were offered generally showed a
limited understanding of probability. Parts (a) and (b) were very well answered
by many of the candidates who attempted this question. Part(c) was also well
tackled, but most candidates did not realize that the “score is even in exactly 1
experiment” can occur in C 5

1 ways. In part (d) many candidates wrote down cor-
rectly all the possibilities in which the event can happen, that is

P (total final score is even) = P (5 even) +P (3 even & 2 odd) +P (1 even & 4 odd) ,

but again as in part (c) most candidates did not realize that the event “3 even and
2 odd” occurs in C 5

3 ways.
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