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Introduction 
 

 
 
The main aim of this booklet is to exemplify standards for those teaching Cambridge International AS & A 
Level Mathematics (9709), and to show how different levels of candidates’ performance relate to the 
subject’s curriculum and assessment objectives.  
 
In this booklet candidate responses have been chosen to exemplify a range of answers. Each response is 
accompanied by a brief commentary explaining the strengths and weaknesses of the answers.  
 
For ease of reference the following format for each component has been adopted: 

 
Each question is followed by an extract of the mark scheme used by examiners. This, in turn, is followed by 
examples of marked candidate responses, each with an examiner comment on performance. Comments are 
given to indicate where and why marks were awarded, and how additional marks could have been obtained. 
In this way, it is possible to understand what candidates have done to gain their marks and what they still 
have to do to improve them. 
 
Past papers, Examiner Reports and other teacher support materials are available on Teacher Support at 
https://teachers.cie.org.uk 
 
 

Question

Mark scheme

Example candidate 
response

Examiner comment
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Assessment at a glance 
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Teachers are reminded that the latest syllabus is available on our public website at www.cie.org.uk and 
Teacher Support at https://teachers.cie.org.uk 
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Paper 3 
 

 
 

Question 1 
 

 
 
Mark scheme 
 

 
 
Example candidate response – 1 
 

 
 
Total mark awarded = 2 out of 3 
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Example candidate response – 2 
 

 
 
Total mark awarded = 1 out of 3 
 
Examiner comments 
 
This question required knowledge of the rules for logarithms and exponentials. The question also made a 
specific request for an expression for x in terms of e.  
 
Candidate 2 demonstrated some understanding of the rules of logarithms, but was confused between 

products and quotients, resulting in (x + 5)x instead of 
x

x 5 . Although it was quite common to see errors in 

changing from logarithms to exponential form, this particular candidate had completed that step correctly, 
although they then proceeded to reach inappropriate conclusions about the solutions of their equation.  
 
Candidate 1 reached a correct expression in x and e, but did not then rearrange this to find x in terms of e. 
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Question 2 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

 
 

 
 
Item marks awarded: (i) = 2/3; (ii) = 2/2 
 
Total mark awarded = 4 out of 5 
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Example candidate response – 2 
 

 
 
Item marks awarded: (i) = 1/3; (ii) = 1/2 
 
Total mark awarded = 2 out of 5 
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Examiner comments 
 
(i) The majority of candidates approached the task of expressing 24 sin  – 7 cos  in the form R sin(  – ) by 

quoting formulae they had memorised for R and . This frequently resulted in incorrect statements, as 
seen here in the work of candidate 2. The confusion between  and  in the first line of this candidate’s 
response could have been overlooked, but quoting the negative reciprocal of the required value for tan  
resulted in not being awarded the method mark. If they had started with a correct expansion of  
R sin(  – ) and had compared coefficients before making their error, the method mark would have been 
available. The working for R is independent of the work to find , so this candidate does score the mark 
for a correct value of R. Candidate 1 has shown the expansion of R sin(  – ), together with explanations 
of their methods for finding R and , but the question asked for the value of  to two decimal places, and 
in this response we do not see anything more accurate than 16.3°, so the accuracy mark was not 
awarded. 

 
(ii) Candidate 2 has gone on to use their answer from part (i) correctly, but their previous error means that 

they cannot obtain the correct answer here. Candidate 1 is fortunate that they have sufficient accuracy 
in their value for  to obtain the correct value for . 
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Question 3 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

 
 
Item marks awarded: (i) = 2/4; (ii) = 1/2 
 
Total mark awarded = 3 out of 6  
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Example candidate response – 2 
 

 
 
Item marks awarded: (i) = 1/4; (ii) = 0/2 
 
Total mark awarded = 1 out of 6  
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Examiner comments 
 
(i) This part of the question required the candidates to start by differentiating a quotient and a logarithmic 

function. Candidate 2 started by trying to use the product rule, but did not express the function as a 
product, causing their method to fail. In differentiating the logarithmic function, they have lost a factor of 

2. Despite these two errors, they have used the chain rule correctly to obtain an expression for 
x
y

d
d  in 

terms of t, and so scored a method mark. 
 

Candidate 1 has quoted the quotient rule correctly, but has made an error in applying it; the numerator 

of their expression has the term (2t + 3)t where it should have 4t × 2. Although they have called it 
x
y

d
d , 

they do have a correct unsimplified expression for 
t
y

d
d . They have scored a mark for the correct 

unsimplified form, despite the subsequent error in simplifying their answer. They then go on to use their 
two derivatives correctly, so they too score the method mark for using the chain rule to obtain an 

expression for 
x
y

d
d . 

 
(ii) This part of the question required the candidate to use their answer from part (i) to find the gradient 

when x = 1, so the first step is to find the value of t when x = 1. In common with many other candidates, 
candidate 2 has used the value for x as the value for t, so they do not earn any marks here.  

 
Candidate 1 does find the correct value for t, and substitutes it in to their expression for the gradient, but 
their earlier error means that they cannot obtain the correct final answer here. 
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Question 4 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

 
 
Total mark awarded = 4 out of 6 
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Example candidate response – 2 
 

 
 
Total mark awarded = 2 out of 6 
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Examiner comments 
 
The essential first step in solving this differential equation is to separate the variables and integrate both 
sides of the resulting equation. In both of these examples the separation of the variables has been 
completed successfully. Despite an initial (incorrect) thought that they should try to use partial fractions to 
split up the fraction, candidate 1 does complete both integrals correctly. They then substitute values correctly 

to find an expression for the constant of integration, however, their constant becomes 
2
1  when it should be 

2
1ln , so they do not reach a correct expression for ln y and cannot reach the correct final answer. 

 

Candidate 2’s work suggests that they do know that 2
2

d 2(ln( 4))
d 4

xx
x x

 but they have not realised that 

this means that they can simply write down an expression for 2

6 d
4

x x
x

. They have made an incorrect 

(and incomplete) attempt to use integration by parts. They have stopped work at this point but, as their 
expression does not contain terms in x and y of the correct form, no further marks were available to them. 
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Question 5 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

 
 
Item marks awarded: (i) = 2/3; (ii) = 4/5 
 
Total mark awarded = 6 out of 8 
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Example candidate response – 2 
 

 
 
Item marks awarded: (i) = 2/3; (ii) = 3/5 
 
Total mark awarded = 5 out of 8  
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Examiner comments 
 
(i) In both of these examples, the candidates have recognised the notation f’(x) correctly as the derivative 

of f(x) with respect to x, and they have then gone on to apply the product rule correctly.  
 

Candidate 1 has found a correct answer, but they have not simplified their final answer to the expected 
final form. They have left their answer as 3e + 3e, not as 6e.  
 
Candidate 2 has made an error before substituting for x, by thinking that 3x × -2 = -3x, but they have 
been awarded marks for the correct unsimplified expression for the derivative.  

 
(ii) This part of the question requires the use of integration by parts.  
 

The factors and the signs complicated the task, but candidate 1 reached a correct unsimplified form of 
the answer. They proceeded to use the correct limits properly, but then made a sign error in simplifying 

their final answer when 
4
e30  became 

4
e3 . 

 
Candidate 2 completed the first stage of the integration correctly, but then made a sign error in the 

course of simplifying their expression, obtaining 23 e
2

xx  when they should have had xx 2e
2
3 , so their 

answer is not correct at the second stage of integration. Although they earned the method mark for 
going on to use the correct limits appropriately, they were unable to obtain the correct final answer. 
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Question 6 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

 
 

 
 
Item marks awarded: (i) = 2/2; (ii) = 0/3; (iii) = 3/3 
 
Total mark awarded = 5 out of 8 
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Example candidate response – 2 
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Example candidate response – 2, continued 
 

 
 
Item marks awarded: (i) = 0/2; (ii) = 0/3; (iii) = 2/3 
 
Total mark awarded = 2 out of 8  
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Examiner comments 
 
(i) Candidate 1 has done what was expected, and used the factor theorem to test possible values for . 

They have found that y = 0 when x = –2 and reached the correct conclusion. 
 

Candidate 2 has looked for a factor of y, but a sign error in their working where 2x2 – 4x became –2x(x + 
2) means that they do not reach their goal, leading them to draw an incorrect conclusion from false 
working. 

 
(ii) Having found a value for , the two possible approaches to part (ii) of the question were to divide y by  

(x – ) or to work back from the given answer. Candidate 1 has not recognised the potential to use either 
of these approaches. 

 
Candidate 2 has crossed through their work, but they have clearly started from the given result, 
deduced correctly that this is the same as 8 – 2x = x3 and tried again to find a factor of y, but with no 
success. 

 
(iii) In both examples the candidates have gone on to use the given iterative formula correctly. Candidate 2 

has reached the correct conclusion, but they have not given sufficient evidence to support this; they 
needed to have at least two consecutive values both supporting the same conclusion. Candidate 1 has 
made sure of their answer by continuing the process beyond the point (at x5) where they could have 
reached the correct conclusion. 
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Question 7 
 

 
 
Mark scheme 
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Example candidate response – 1 
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Example candidate response – 1, continued 
 

 
 
Item marks awarded: (i) = 2/6; (ii) = 2/2 
 
Total mark awarded = 4 out of 8 
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Example candidate response – 2 
 

 
 
Item marks awarded: (i) = 2/6; (ii) = 0/2 
 
Total mark awarded = 2 out of 8 
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Examiner comments 
 
(i) This part of the question gives a clear indication of the method to be used. Candidate 2 has started 

correctly. They have a correct expression for 
x
u

d
d  and have gone on to attempt to substitute for x in the 

integral. An algebraic slip where 
x
x

2cos2
2cos3

 becomes x2cos2 4  means that their substitution is incorrect 

and the subsequent method marks are not available because the terms are not of the required form. 
 

Candidate 1 has also made a correct start to the substitution, but they have lost a factor of 
2
1  in the 

course of making the substitution. They have gone on to attempt the integration, but 5u du became 

5

5u , so they have not been awarded further marks. 

 
(ii) This part of the question is asking the candidates to consider the symmetry of the function, but 

candidate 2, in common with many others, has attempted to find k by considering what happens when 
k  is substituted as the upper limit of the integral. They have attempted the integral via an alternative 

route, using the double angle formula, but have made an error in claiming that xxdx 4cos
8
14sin

2
1 43 . 

This leads to an impossible equation in k and they stop. 
 

In the first instance, candidate 1 also considers how to obtain 40A by changing the upper limit of the 
integral, but on reflection they then go back to consider the symmetry of the function and proceed to 
deduce the correct solution. 
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Question 8 
 

 
 
Mark scheme 
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Example candidate response – 1 
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Example candidate response – 1, continued 
 

 
 
Item marks awarded: (i) = 2/5; (ii) = 4/5 
 
Total mark awarded = 6 out of 10  
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Example candidate response – 2 
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Example candidate response – 2, continued 
 

 
 
Item marks awarded: (i) = 2/5; (ii) = 3/5 
 
Total mark awarded = 5 out of 10 
 
Examiner comments 
 
(i) Candidate 2 has used a correct method for answering this question, but in the sixth line of their working 

they have 6 – 4 = –2, and so all of the answers that follow are incorrect.  
 

Candidate 1 has also stated correct equations in s and t, but their response has gone wrong because 
they have started with a value of p found from an incorrect assumption (that the position vectors of the 
two given points must be perpendicular).  

 
(ii) The simplest way to find a vector perpendicular to both lines is to use the vector product, as these two 

candidates have done.  
 

Having completed the vector product correctly, candidate 1 used one of the given points to attempt to 
find the value of d, but their arithmetic error 10 × 1 = 50 results in an incorrect final answer.  

 
Candidate 2 has also tried to substitute the position vector of a point on the plane, but instead of using 
the point found in part (i) they have started by multiplying the coordinates by 7, and consequently their 
method is incorrect because the point they use does not lie on the plane. 
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Question 9 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

 
 
Item marks awarded: (i) = 4/5; (ii) = 3/5 
 
Total mark awarded = 7 out of 10  
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Example candidate response – 2 
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Example candidate response – 2, continued 
 

 
 
Item marks awarded: (i) = 1/5; (ii) = 3/5 
 
Total mark awarded = 4 out of 10 
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Examiner comments 
 
(i) Candidate 2 has started with an incorrect form for the partial fractions. They have demonstrated a 

correct method for attempting to find the value of a coefficient, but are unable to score any accuracy 
marks. 

 
Candidate 1 uses the correct form for the partial fractions and everything goes well until the candidate 
makes an error in finding the final coefficient. They have found 10 = 12 + 2B + 4 when it should be 
10 = 12 + 2B + 2. 

 
(ii) Candidate 2 goes on to use their incorrect coefficients correctly to obtain the expansions of both 

fractions. Due to the error in the coefficients, the work at the final stage is not equivalent (because there 
is no need for the multiplication of algebraic expressions), so the final method mark is not available. 

 
Candidate 1 goes on to use their coefficients correctly, but in the course of expanding 
6(3 – x)–1 the factor of 2 is lost and a correct unsimplified expansion is not seen. They have earned the 
final method mark because they proceeded to complete the work correctly for their expansions. 
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Question 10 
 

 
 
Mark scheme 
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Example candidate response – 1 
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Example candidate response – 1, continued 
 

  
 

 
 
Item marks awarded: (a) = 2/3; (b)(i) = 2/2; (b)(ii) = 1/6 
 
Total mark awarded = 5 out of 11 
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Example candidate response – 2 
 

 
 
Item marks awarded: (a) = 1/3; (b)(i) = 2/2; (b)(ii) = 0/6 
 
Total mark awarded = 3 out of 11 
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Examiner comments 
 
(a) Candidate 2 has reached i 2 = –8i correctly, but makes an error in dividing through by i. Because of this, 

their only solution for  is incorrect.  
 

Candidate 1 has a slip in their working, but there is sufficient working to support their conclusion that 
8 . They have then proceeded to state the correct value for one of the two roots.  

 
(b) (i) Both candidates have drawn correct sketches to illustrate the region R. Candidate 2’s sketch takes 

account of the two different scales. Candidate 1 used graph paper, which helps the candidate but 
was not a requirement.  

 
 (ii) A correct diagram should have helped candidates to decide where to look to find the values of p, q, 

 and .  
 

Candidate 2 has done some work using modulus and argument. Some of the points used are 
shown on the diagram, but none of them fulfils the requirements of the question.  
 
Candidate 1 has not shown the coordinates of any points on the diagram, but they have drawn the 
diameter of the circle passing through the origin. They have found the correct value for p, and their 
diagram confirms that this has been done correctly, but their working for q is not correct. They have 
found the angle between their diameter and the real axis correctly, but they do not show that they 
know which two angles they need to find to answer the question. 
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