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Summary of Results

Grade A B C D E F Abs Total

Summary of Lower Marks

≤ 10 15 20
Number 34 57 96
% 5 8.3 14

Comments on Candidates’ Performance

Paper 1

Question 1. The performance of the candidates in this question varied a lot. There were quite
a few that gave a perfect answer, but there were almost the same amount who
did not know from where to start. The majority of the candidates answered part
(a) correctly, although there were some who only gave one of the two required
equations of the lines. The methods used in an attempt to answer part (b) were
various, but many were incorrect. In general, the candidates were not able to
adequately structure their proof in an appropriate mathematical way.

Question 2. As is usual with vectors, despite being a simple standard question, the majority
of candidates failed to obtain a good mark. Very few candidates, managed
to find the position vector of C. However, many candidates still managed to
answer correctly, or almost correctly, part (c), but many still did not manage to
continue part (d). The problem was that very few realized that triangle ABC
was an isosceles triangle.

Question 3. Some of the candidates wrongly considered the rotation by +60o to represent
a clockwise rotation instead of an anticlockwise one. The matrix representing
the transformation in part (ii) was the one that created the greatest amount of
problems, which then affected the answers to the rest of this question. However,
appropriate credit was given for those candidates who used a correct method
to answer the remaining parts of the question, even though the answers might
have been wrong.
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Question 4. The vast majority recognized the differential equation as “separable variables”
type, but surprisingly, a significant number of candidates did not manage to get∫
xex

2
dx correct, even though it is quite a common integral even at intermediate

level. Another common mistake was that many candidates forgot to put the
modulus of ln|sin y| after integrating cot y, even though it is a standard result
found in the formulæ booklet given to the candidates.

Question 5. Two main correct methods were used to answer the first part of (a): a direct
method whereby the numerator and denominator of the given fraction were each
multiplied by the complex conjugate of the denominator; and a second method
using the given equation and comparing real and imaginary parts to evaluate
a and b. The second part of (a) was also answered in different ways, the most
common were by using the sum and product of the roots, and by multiplying
the two factors of the quadratic expression. Part (b) was very poorly answered
by the majority of the candidates. Only few attempted to find the required
modulus of z and even fewer attempted to find its argument. (Appropriate
credit was given to those students who found problems in the last part due to
the misprint in the paper.)

Question 6. In general the candidates performed well in this question, especially part (a),
although it must be noted that out of almost 700 student just a couple remem-
bered to include the domain when defining the new function f−1. In part (b)
a significant number of candidates showed lack of familiarity with modulus of
functions and that if one starts with a straight line graph, a modulus cannot
change it to a curve. One can also note that many candidates did not give
a proper sketch leaving out important labelling such as intercepts, minimum
point, etc.

Question 7. (a) In general, part (a) was adequately answered by the great majority of the
candidates. The same cannot be said for part (b), since fewer candidates man-
aged to calculate the required probability. Some candidates were only able to
find the total number of possible ways how the 16 students could be divided
into four groups, but then were unable to count the number of possible ways
how each group would include a male student.

Question 8. (a) This part of the question was generally well answered and the great majority
were able to factorise the given expression. It has to be noted that there were
candidates who evidently just used their calculator in order to factorise the
expression without showing the necessary working, since in one step they gave
three linear factors, two of which involved complex numbers. (b) Few candidates
had problems in resolving the given expression into partial fractions. However,
many candidates had difficulty in proving the given expansion due to incorrect
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use of the extension of the binomial theorem. Very few candidates gave the
correct range of values of x for which the expansion is valid, with the main
problem arising when dealing with the quadratic expression in the expansion.

Question 9. Most of candidates performed well and managed to obtain good marks. Most
of them managed to answer parts (a) and (b) correctly even though not being
able to simplify the equation obtained in part (b). Less candidates managed to
answer correctly part (c), mainly because of the difficulties encountered in the
simplification of part (b).

Question 10. A significant number of candidates found difficulty in sketching two simple
quadratics. It is also unfortunate that a significant number of candidates tried
to cheat giving the correct answer (which was part of the question) when the
working was completely wrong, the most significant being a couple of candi-
dates who instead of integrating, differentiated the functions, inserted the limits
in the derivative and with some magic obtained the correct answer! From the
scripts it seemed that some candidates made use of calculators able to evaluate
definite integrals, since they just wrote the integral and the answer immediately
after, without showing any working in between at all. A good number of can-
didates got part (b) correct with some slight mistakes in the working. On the
other hand, although they were given the substitution required, a good number
of candidates got this part completely wrong. Candidates seemed to be using
some short method of how to do integration by parts, without knowing what
they are actually doing, which in most of the cases was the reason for getting
this part completely wrong.
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Paper 2

Question 1. Almost all candidates attempted this question on differential equations. How-
ever, in working out part (a) some candidates were unable to solve

∫
x

1−x2 dx and∫
x√
1−x2 dx. In part (b) candidates made errors in finding the second derivative

of the general solution.

Question 2. Candidates who attempted this question knew how to find α and β and the
angle between two planes. Finding the equation of the line where two planes
intersect and finding γ and δ was beyond some candidates.

Question 3. For the definition of Independent Events, the majority of the candidates sketched
a Venn diagram illustrating two Mutually Exclusive Events. Only five candi-
dates stated that two events A and B are independent if, and only if, P (A∩B) =
P (A)P (B). In part (a) most candidates quoted the answers as Yes or No with-
out giving any reasons. Others produced intuitive interpretations which were
not acceptable. The candidates did not seem to understand part (b). It is
clear that students are not trained to find all the possibilities of occurrence of
an event. Most candidates concluded intuitively that the hunters strategy de-
pended on the value of p. The two strategies were equally likely whatever the
value of p.

Question 4. Candidates knew how to use the Newton-Raphson method but candidates made

mistakes when working out 1.5− f(1.5)
f ′(1.5)

. In part (b) some candidates were unable

to find the partial fractions of 1
1−x4 . Most candidates seem to be familiar with

the Trapezium rule and got this part of the question correct.

Question 5. Part (a) was well tackled by most candidates. Some of them did not use the
definitions given, but quoted standard hyperbolic identities. Only a few candi-
dates used De Moivre’s theorem to prove the given identity. The About 50%
managed to express the given hyperbolic equation to the quadratic equation
y2 − 8y + 1 = 0, where y = e2x and hence x = 1

2
ln 4±

√
15. The other 50%

expressed the given equation in one of the following forms (i) 2x = cosh−1 4, (ii)
x = cosh−1

√
5 and used a calculator to find x.

In part (c) most candidates expressed correctly coshx−1
x sinhx

=
x2

2
+x4

24
+...

x2+x4

6
+...

, but had

no idea how to deal with such an expression when x→ 0. Answers given where
zero or infinity.

Part (d) was very well attempted by about 60%, where the integral was

written as
∫ √

(x2 + 1)2 − 32dx and using the obvious substitution x + 1 =
3 coshu obtained the correct answer. Most of the other 40% gave the answer as∫ √

x2 + 2x− 8dx = 2(x2+2x−8)
3
2

3(2x+2)
.
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Question 6. Very few candidates tried to work out this problem and many of these obtained
a low mark for it. In many cases candidates only wrote the formula for the area
of surface of revolution and volume of revolution.

Question 7. Most candidates knew how to find the vertical asymptotes but few managed
to find the equation of the oblique asymptote. A number of candidates when
attempting to find the stationary points did not get the first derivative correct.
There were many candidates who were unable to work out the second derivative.

Question 8. (a) Three different methods were used to solve the system of equations, but
very few managed to obtain the correct solution. (b) Part (i) was a straight
forward multiplication of two matrices. Very well done. Part (ii) was very
poorly attempted. For about 90% of the candidates, matrix C commutes with
matrix A means that C = A and similarly C commutes with B implies C = B.
To find AB − BA most candidates went through all the trouble of multiplying
AB and BA instead of deducing that A commutes with B. It was very clear
that the candidates did not understand part (iii). Cu and Cv were to be found
from C = aI + b

12
B, and Au, Av deduced from Cu and Cv and not by direct

multiplication of A with u and A with v.

Question 9. The relationships cosnθ = zn + z−n and 2i sinnθ = zn − z−n were standard
bookwork and very well done.

The proof of the identity 25 cos4 θ sin2 θ = 2 + cos 2θ − 2 cos 4θ − cos 6θ was
fairly well done. Some candidates preferred to use trigonometric identities like
cos4 θ sin2 θ = (1+cos 2θ

2
)2(1−cos 2θ

2
) instead of using the above relations. Another

method adopted by a large number was cos4 θ sin2 θ = 1
24

(z + z−1)4. Very few

expressed cos4 θ sin2 θ as cos4 θ − cos6 θ = 1
24

(z + z−1)4 − 1
26

(z + z−1)6.
Part (i) of (b) was very well done by most candidates obtaining the correct

Cartesian equation of a circle. A few number of candidates did not find the
centre and radius of the circle correctly. In Part (ii) nobody managed to describe
the locus of Q(x, y) by using the given substitution for w and the circle obtained
in part (i). Almost all students substituted z = x+iy in |z̄−4+2i| = 4|z̄−1+3i|
to describe the locus of Q(x, y). This method was not acceptable.

Question 10. Part (a) was very well answered by almost all students scoring high marks.
In part (b) very few managed to find the values of a and b in f(n + 1) =
af(n)+b(5−4n). Many found it difficult to express 32n+4 +8n−1 as 32(32n+2 +
8n − 9) + (80 − 64n). Some candidates substituted two values of n in the
expression for f(n+ 1) and tried to solve two simultaneous equations.

For those candidates who proved that f(n+ 1) = 9f(n) + 16(5− 4n), it was
a simple matter to show by induction that f(n) is divisible by 16. Others tried
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with certain difficulties to show that 32n+4 + 8n− 1 is divisible by 16 assuming
that 32n+2 + 8n− 9 is divisible by 16.
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