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Summary of Results

Grade A B C D E F Abs Total
Number 40 89 93 49 48 148 28 495
% 8.1 18.0 18.7 9.9 9.7 29.9 5.7 100

Summary of Lower Marks

≤ 10 15 20
Number 43 69 88
% 8.7 14.0 17.8

Comments on Candidates’ Performance

Paper 1

Question 1. Most of the candidates recognised the differential equation as separable variable
type. Although the integrand on both sides of the equation were relatively stan-

dard, many candidates encountered difficulties in recognizing that
1

x
is the de-

rivative of ln x . In fact only half of the students were able to obtain 5 or more
marks. It is interesting to note that a significant number of candidates took 4

p
y

as 4
p

y .

Question 2. (a) Most candidates managed to get the first differentiation correct. One can note
that the derivative of ln(sin x 2) is given in the booklet of formulae, so the students
merely had to use the result with the necessary substitution. When it came to the

second derivative a significant number of candidates expanded cot x 2 to
cos x 2

sin x 2

and then encounter difficulties in completing the differentiation. Since the an-
swers were in the question, many candidates tried to manipulate their (wrong)
solution in order to obtain the correct answer. (b) Most of the candidates got the

correct answer for
d y

d x
but a significant number of them did not know how to

continue with part (ii).
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Question 3. Contrary to the usual performance of candidates in the question related with vec-
tors, the performace was significantly poor. In fact only about half of the candi-
dates managed to obtain 5 marks or more. A significant numbers of candidates
did not even manage to find the constant a . Some candidates even used the po-
sition vectors of the points A and B instead of the direction vectors when it came
to part (c).

Question 4. Candidates did reasonably well in this question, however quite a number of them
did not show understanding of the modulus sign and confused the term imagi-
nary with complex. In part (a), the modulus sign was sometimes completely ig-

nored, and most of those who managed to show that z +
|z |2

z
is real did not man-

age to prove that z −
|z |2

z
is imaginary. In part (b), quite a number of candidates

assumed that α was a complex number, thus showing no understanding of the
modulus sign. Very few used the result in (a) to evaluate the last part of (b), thus
taking longer to find the answer.

Question 5. Candidates did not do well in part (a), with only a minority using the correct for-
mula for the length of arc AB in (ii). In (iii), most did not realise that the approxi-
mation given forθ had to be substituted in the equation proved in (ii) to show that
it more or less satisfied the equation. In part (b), it was noted that quite a number
of candidates did not realise they had to use the identity 1+cot2θ ≡ cosec2θ , thus
ending up with far more tedious working than expected.

Question 6. The majority did not attempt this question or left it for the very end. It appears
that candidates were confused by the given ratio and did not decipher what it
meant. From those who did, some forgot to square µ when squaring both sides
of their equation. In part (c), candidates did not explain well why P describes a
circle, i.e. they did not mention the fact that in this case, since the coefficients
of x 2 and y 2 were equal and not zero, the resulting equation was that of a circle.
Also, a considerable number of candidates forgot to rearrange the equation so as
to have unity as the coefficients of x 2 and y 2, before comparing to the equation
in the booklet of formulae to find the centre and radius of the circle. Very few
reached part (d) and the two correct positive values of µ.

Question 7. Candidates did well in this question, particularly in part (a). However some for-
got to substitute the limits (or substituted them the wrong way round), and did
not simplify correctly to rearrange their answer into the given form. In part (b),
quite a few complicated matters by trying to use a substitution instead of simply
expanding the given bracket and integrate three simple terms. Quite a number of
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those who expanded left out one of the terms (2e x e −x = 2) when squaring. Oth-
ers wrote e x 2

instead of e 2x . In part (c), the most common mistake was to forget
to substitute for d x , with quite a number simply ignoring it or just changing it
into dθ . It is to be noted that a considerable number of candidates used their
calculators to find the values of the definite integrals in (b) and (c), and gave that
as a final answer even though it did not match their working!

Question 8. This was one of the questions in which the candidates performed very well. How-
ever most of the candidates did not manage to state the range of f (x ), which was
fairly simple. Most of the candidates answered parts (b) and (d) correctly but in
part (c) practically all the candidates, apart from a couple of exceptions, failed to
give the domain of f −1. In part (e) the majority of candidates got g ( f (x )) correctly
but gave the wrong domain.

Question 9. The candidates performed well in this question. (a) Most of the candidates an-
swered this part correctly, however a significant number of them made some mis-
takes in the simplification process to obtain the new roots. (b) Although a signif-
icant number of the candidates managed to get the correct answers, almost half
of them did not manage to convert the given information into relevant equations
and use them to obtain the required sequence. Some students misread the last
part of the question and instead they gave either the 6th term or the sum of the
first 6 terms.

Question 10. Candidates did quite well in parts (a) and (b) although some still (wrongly) as-
sumed that no repetitions were allowed, when it was obvious they were as the
codes 00000 and 99999 were given to be included. Part (c) could have been worked
out in various ways, the easiest being to subtract the number of codes where none
of the digits correspond to their position from the total number of codes. An-
other way was to list the 5 different possibilities (exactly one digit in its position,
exactly two digits in their position, etc), which most students attempted. In this
case, however, candidates did not realise that the remaining digits (those not in
their position) could be chosen in 9, not 10 ways, as otherwise one would end
up with repeated codes. It was also noted that whilst some candidates did their
best to explain their working, others wrote no explanation at all, making it quite
impossible for the marker to understand what they were actually trying to find.

Paper 2
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Question 1. The constant k in the first equation
d2 y

d x 2
+ k 2 y = 12 cos 3x of part (a) seemed to

cause a lot of frustration and a fair amount of confusion. A large number of candi-
dates multiplied the differential equation by the integrating factor e

∫

k 2 d x , treat-
ing the second order equation as a linear first order differential equation. There
were also a number of candidates who either did not write down or did not solve

the auxiliary equation m 2 + k 2 = 0 correctly. The second equation
d2 y

d x 2
+ 9y =

12 cos 3x , which was simply the first equation with k = 3, was perfectly attempted
by most candidates and obtained the 9 marks allotted to this part of the question.

Question 2. This question was attempted by many candidates but only a few obtained full
marks. Some candidates did not manage to differentiate cosecn−2 x and many
did not know how to find, or did not know the right formula, for the length of an
arc.

Question 3. Nearly all candidates attempted this question and many obtained high marks for
it. However there were a few of them who did not know how to differentiate f (x ) =
2 sin e x − x correctly. Candidates seem to be well acquainted with the Newton -
Raphson method and Simpson’s rule.

Question 4. Part (i) was a routine question requiring substituting in turn x = 0 and f (x ) =
0. Determining the stationary points of the function in part (ii) was found to be
very challenging. Some candidates found the coordinates of the turning points,
but did not determine their nature. In part (iii) most candidates found the three
asymptotes correctly. The sketching of y = f (x ) in part (iv) was very well done. A
small number of candidates failed to include the part of the graph for which x <
−2. Part (v) was, in general, poorly answered. Most candidates failed to deduce
the possible values of the constant a from the graph. Instead many candidates

decided to write the equation as
(x −2)2

x 2+3x +2
+a = 0 and used the condition that

for non-real roots b 2−4a c < 0.

Question 5. Finding the polar equations of Cartesian equations was not a problem for the
many candidates who attempted this question. However using polar coordinates
to determine the area enclosed between the two curves was beyond most of them.

Question 6. Most of the candidates who attempted this question were able to find the vector
equation of the line were the two planes meet. Points B and C where the lines
intersect the planes were also correctly found but only a few managed to find the
equation of the plane that contains A and the line `1.
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Question 7. Few candidates attempted this question however, many of those who did, ob-
tained high marks. Some candidates forgot to square 3 and 4

5 when working out
the modulus of the given inequalities.

Question 8. In part (a)(i) many candidates started correctly by writing

x 3− x 2+1

(x −1)2(x 2+1)
≡

A

x −1
+

B

(x −1)2
+

C x +D

1+ x 2
,

but could not solve the obtained simultaneous equations due to substituting un-
suitable values of x . In part (a)(ii) many candidates did not use part (a)(i) to find
the series expansion of f (x ), but preferred to differentiate f (x ) several times with-
out any success. Part (b)(i) was very well attempted. In general, mathematical in-
duction is handled quite well by candidates when it comes to questions involving
summation, but this is not the case when it comes to use mathematical induc-
tion to prove inequalities. Part (b)(ii) was very badly answered. Many candidates
started with the inequality k +2≤ 2k+1 ≤ (k +2)! which was to be proved and not
assumed true for n = k +1 and deduced many nonsensical conclusions.

Question 9. This question was poorly answered. Only a few number of candidates managed
to score more than 12 marks. In part (i) there were a number of shocking errors
in the multiplication of the three matrices appearing in

�

x y
�

�

−a b
b a

��

x
y

�

= 4 .

The first was changing the order of the multiplication and multiplying first
�

x y
�

�

x
y

�

.

Another common error was that
�

−a x + b y b x +a y
�

�

x
y

�

=
�

−a x 2+ b x y
b x y +a y 2

�

= 4 .

Only a handful of candidates managed to find the correct values of the constants
a and b . Almost all candidates found the inverse matrix T −1 in part (ii). In part(iii)
very few recognized that T −1 represented a clockwise rotation through 45o about
the origin. There were two frequent errors in the geometrical interpretation of
T −1. The most common was a linear magnification by a factor

p
2 and another

was an anticlockwise rotation through 90o about the origin. In part (iv) many can-
didates managed to obtain the transformed equation X Y = 1. A common confu-
sion was the muddling of the symbols X with x and Y with y . Most candidates
did not spot the link between part (v) and part (iii), and found many difficulties
in sketching the curve x 2− y 2 = 2.
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Question 10. Probability questions are generally the least popular, and this year was no ex-
ception; this question was answered by fewer than one-third of the candidates.
However, it was successfully answered by those who attempted it. Part (a)(i) and
(ii) were very well answered by most of the candidates. Many candidates realized
in part (iii) that

P [at least 1 black and 1 white] = 1−P [3 balls of the same colour] .

A few number of candidates went to all the trouble of computing the probabili-
ties of the 6 possible different selections. That is BWW, WBW, WWB, BBW, BWB
and WBB. Part (b)(i) was very well attempted. Most candidates found no diffi-
culties to find the total number of interviewees which is given by the sum of all
those fluent in 1 language and those fluent in at least 2 languages. Part (b)(ii) was
fairly well attempted. Very few sketched a Venn diagram which is very helpful in
understanding what is being asked.
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