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Summary of Results

Grade A B C D E F Abs Total
Number 39 106 146 34 66 134 44 569
% 6.9 18.6 25.7 6.0 11.6 23.5 7.7 100

Summary of Lower Marks

≤ 10 15 20
Number 41 65 84
% 7.2 11.4 14.8

Comments on Candidates’ Performance

Paper 1

Question 1. (a) Most of the candidates managed to get this right, with some problems arising
in the first part where some candidates did not see that it involved simple partial
fraction techniques in terms of cosx and sinx .
(b) A significant number of candidates did not realise that part (a) led to this part
and so finding it difficult to carry out the integration. In fact in most cases they did
manage to integrate 1

x (x−1) by using again partial fractions without realising they
had done this already in the first part.

Question 2. As in past years the vast majority of candidates obtained high marks in this ques-
tion.
(a) There were few exceptions where candidates tried to use the cross product in-
stead of the dot product, even if this is not in the Paper I syllabus.
(b) Almost all candidates got the correct working for this part of the question with
few making simple mistakes and hence getting the incorrect answer.

Question 3. Candidates did reasonably well in this question, showing a good knowledge of im-
plicit differentiation in part (b). However, in part (a), a good number did not write
Y as 1

2
ln (x 2+4), and did not simplify the first derivative, thus making it more dif-

ficult to find and simplify the second derivative.
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Question 4. In part (a), most candidates realised that a change in the base was required, but

silly mistakes such as writing 2 logx 7 =
2 log 7

2 logx
led to a wrong quadratic, thus to

wrong answers.
Very few candidates understood part (b) and managed to prove the required re-

sult, with the majority trying to prove that the given equation had no real solutions.

Question 5. (a) Although the majority worked out correctly z 1z 2 and z 1

z 2
, still there was a sig-

nificant number of candidates who were not capable to perform such a simple
calculation, not to mention the difficulty a lot of candidates found to picture the
quadrilateral and to find its area.
(b) The majority of candidates did not realise that the best way to solve such an
equation is by using the R-method. Most of them tried to square both sides (in
some cases this was not even done correctly) and so either ended up with extra
solutions or got lost somewhere in their attempted solution.

Question 6. (a) A significant amount of candidates got the first part correct with few exceptions
either doing simple mistakes while simplifying or even less who did not know how
to do such a standard integration by parts.
(b) In general the students did worse in this part when compared to part (a), in
most cases because of the incorrect choice of substitution. However those who
chose a suitable substitution in most cases managed to obtain the correct final
expression.

Question 7. As has become standard with the problem on functions the vast majority of candi-
dates showed a lack of basic knowledge with regards to functions.
(a) There were only few exceptions who gave the correct range of f and still fewer
who gave the correct inverse (in most cases forgetting the negative sign in front of
the square root) and only a couple who remembered to put down the domain of
the new function obtained f −1.
(b) Although the majority of the students gave the correct expression for the com-
posite function, there was a significant number who have done some algebraic
mistakes in the process ending up with the incorrect function. Only a few man-
aged to give the correct domain of the composite function.

Question 8. Parts (a) and (b) were answered correctly by a good percentage of students. In part
(b), some did not take into consideration the fact that the small bottles could be
permuted in 360,360 ways, thus forgetting to multiply by this value. Nobody man-
aged to solve part (c). Some students did not even attempt any part of the question.
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Question 9. Part (a) was answered correctly by most students. In part (b), quite a number as-
sumed that the locus of C2 was a circle, and were trying to find its centre and ra-
dius. A considerable number of candidates attempted part (c) but quite a number
of these had a wrong value in the equation of the circle and thus obtained an equa-
tion which they could not solve. Those who obtained the correct equation did not
realise that it had factors, and made x or y subject of the formula, thus eliminating
either y = 4 or x =−2 from their solutions.

Question 10. Although part (a) was a straightforward question, quite a lot of candidates did not
manage to obtain the correct answer. Some assumed that the first term was 7 and
others did not find the correct number of terms. Quite a number wrote down all
the required terms and added them up. In part (b), few managed to write the recur-
ring decimal as a GP. Not all students recalled the formula for the sum to infinity.
Candidates did well in part (c), using either the binomial expansion or PascalâĂŹs
triangle.

Paper 2

Question 1. This was a popular question, attempted by almost 95% of the candidates, and also
the question which gained the best marks across the entire paper. Surprisingly
about 5% of the candidates showed a lack of understanding of differential equa-
tions and gained only 3 marks or less. About 25% scored full marks.

In part (a) most candidates were aware of the method of using an integrating
factor, which was correctly obtained, but the integration of sinθ cosθ caused a few
problems to some of them. Part (b) was very well attempted by the majority of
the candidates. A few number of candidates wrote down the auxiliary equation
as m 2+ 4m = 0 instead of m 2+ 4= 0. Another common error occurred in finding
the arbitrary constants from the complementary function and not from the general
solution.

Question 2. This question was attempted by nearly all candidates. Many were able to answer
correctly most of the question however some candidates were unable to find the
point of intersection of a line and a plane and the angle between two planes.

Question 3. Candidates knew how to use the Newton-Raphson method but many could not
differentiate e

1
x − x . Candidates seemed to be also familiar with Simpson’s rule,

however some did not express the length of the portion of the curve as an integral
correctly.
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Question 4. Fairly well attempted by about 88% of the candidates. About 7% obtained full
marks, however about 6% obtained less than 4 marks.

In part (a) almost all candidates managed to find the vertical asymptotes x = 1
2

and x = 5, but some did not find correctly the horizontal asymptote y = 1
2

. In part
(b) quite a number of candidates made many arithmetic mistakes in finding the
derivative of f 1(x ) and especially in solving the quadratic equation 3x 2+2x−13= 0.
These mistakes produced the wrong stationary points which made it difficult to
sketch the correct curve. There were many neat sketches of y = f 1(x ) in part (c).
Some candidates seem to find difficulties in determining the side from which a
curve approaches an asymptote. Part(d) was very disappointing. Most answers for
the range were y ∈R. Only a very small number deduced the range from the graph.
Many candidates went through all the trouble of finding the set of possible values
of f 1(x ). In part (e) a large number of candidates sketched the curve y = 1

2
|x − 2|

ignoring completely the negative sign in f 2(x ) = − 1
2
|x − 2|, but still stated that the

equation f 1(x ) = f 2(x ) has no real roots.

Question 5. Very badly tackled by about 72% of the candidates. Only 3% managed to gain full
marks, while 10% obtained 3 marks or less.

The majority of the candidates did not attempt part (a) and went straight to
sketching the curve by simply writing down a table of values of θ and r . The candi-
dates did not realize that part (a) contained all the necessary information that was
required to sketch the polar equation. Like, for instance that the curve lies between
the two circles r = 3

5
and r = 7

5
and that the curve passes through the points given

by those values of θ corresponding to these two values of r. Many of the sketches
were poor or confusing. In part (c) it was expected that the candidates write down
all the values of θ at which r = 3

5
from the graph, but instead in most attempts

tried to solve with very little success the equation 3
5
= 1+ 2

5
sin 5θ . In part(d), those

candidates who sketched the curve correctly found no difficulties in calculating
the value of the required area. Many of the answers given were in the form Area
between the two curves = area of a circle.

Question 6. Only a few candidates tried to solve this question and most of them obtained low
marks. Many managed to solve the differentiation of a product but working out the
volume of the solid of revolution was beyond most of them.

Question 7. Some candidates who attempted this question did not work out correctly the ar-
gument of w n . Many did not manage to find the equation of the locus of P(x , y )
in Cartesian form and nearly no one was able to prove that the least value of |z | on
this locus is 7

p
2+4

p
6.
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Question 8. Very disappointing on the whole. Attempted by about 61%.
Part (a) of the question was relatively straight forward, but many candidates did

not even attempt it. Only a few managed to prove the result. It was surprising to see
such a large portion of attempts not using Implicit Differentiation. A few number
produced an elegant solution by expressing y in terms of hyperbolic functions, i.e.

by writing e y = 2 coshx . In the Maclauren series the majority did not find
d3y

dx 3
and

d4y

dx 4
at x = 0.

The first part of part (b) generally went well, but many had a problem with part
(ii). A few got as far as (k 3+ 3k 2+ 2k )+ 3(k 2+ 3k + 2), but failed to see that 3(k 2+
3k +2) is divisible by 2 from part (i).

Question 9. Many candidates worked out correctly the inverse of the matrix. However most
of them had no idea of how to find the equation of the straight line onto which T
maps the line y = k x . Only a few attempted to find the equation of the straight
line lassing through the origin that T maps onto themselves. In most cases this was
wrongly found.

Question 10. This was the least popular question attempted by only about 24%. A significant
number of the few that attempted this question really knew their stuff and did it
very well. 6% scored full marks, 19% obtained more than 9 marks.

Part (a)(i) was very well tackled and the majority of the attempts obtained the
correct probability. In part (a)(ii) most of the candidates were aware that for Attila
to win the match there were 3 possibilities, but some calculated the probabilities
from the Venn diagram incorrectly. In part(b)(i) the given expression for P(A) was
easily proved by most candidates. In part (b)(ii) a large number of the candidates
understood that the required probability i.e. P(S′∩T ′) is equal to 1−P(S∪T ). Some
found correctly P(S ∩T ) = 13%, but did not use part (i) to show that P(S) = 50%.
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