
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cambridge International AS and A Level 
Mathematics 
 

9709 
 
 

Paper 1 

 
 
 
 

  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cambridge International Examinations retains the copyright on all its publications. Registered Centres are 
permitted to copy material from this booklet for their own internal use. However, we cannot give permission 
to Centres to photocopy any material that is acknowledged to a third party even for internal use within a 
Centre. 
 
© Cambridge International Examinations 2015  
Version 1



 

 

 

Contents 
 

 
 

Introduction .......................................................................................................................... 2 

Assessment at a glance ...................................................................................................... 3 

Paper 1 .................................................................................................................................. 5 

 
 
 
 
 
 



Introduction 

2 Cambridge International AS and A Level Mathematics 9709 
 

 

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 1 
 

 
 

Question 1 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

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

 
 
Total mark awarded = 0 out of 3 
 
Examiner comment – 1 and 2 
 
This question proved to be more successful for candidates who wrote down several terms of the expansion. 
In this particular case, candidate 2 only wrote down one term and made the common error of assuming that 
(x2)5 = x7. This led to the incorrect term in x5. Candidate 1 wrote down the first four terms in the expansion and 
correctly selected the term that would lead to the coefficient of x5. Unfortunately, this candidate, although 

obtaining the correct value for the binomial coefficient 7C3, made the common error of expanding 
x
a3

 as 

3x
a

. Similar errors, particular over the “−“ sign, affected many scripts at both of these levels. 
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Question 2 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

 
 

 
 
Item marks awarded: (i) = 2/3; (ii) = 0/1 
 
Total mark awarded = 2 out of 4 
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Example candidate response – 2 
 

 
 

 
 
Item marks awarded: (i) = 1/3; (ii) = 0/1 
 
Total mark awarded = 1 out of 4 
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Examiner comment – 1 and 2 
 
(i) Neither of these candidates made the common error of misreading the expression for f(x), i.e. 

1
2

3


x
 as either 

2
3x

 or 1
2

3


x
, but these scripts do illustrate two of the common errors which 

affected this question. Candidate 2 made a basic algebraic error in replacing 

2

1
2

3












x
 with 

1
2

3


x
, although they did then proceed to make x the subject. Candidate 1 correctly manipulated the 

algebra to make x the subject, but then did not realise that the answer to f−1(x) must be given in terms of 
x. The question illustrates the need to read the question carefully, to avoid the common misread and to 
ensure that answers are given in the form requested and in terms of x. 

 
(ii) This part of the question was very badly answered by candidates at all levels. Candidates seemed to be 

unsure of the fact that the domain of f−1 was the same as the range of f and that substituting x = −3 into 
the expression for f(x) would lead to x ⩾ 1. Candidate 2 did at least attempt to substitute x = −3, but 
made the mistake of omitting the “+1”. Candidate 1 assumed that the domain of f and f−1 were the same. 
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Question 3 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

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

 
 
Item marks awarded: (i) = 1/2; (ii) = 0/3 
 
Total mark awarded = 1 out of 5 
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Examiner comment – 1 and 2 
 
(i) Many candidates found this part difficult. Many did not realise that the required area could be obtained 

by subtracting the sum of the areas of the three triangles from the area of the large rectangle. Many 
candidates attempted to use Pythagoras’s Theorem, as did candidate 1, before changing direction, and 
many others adjusted their answer to that given. Candidate 2 used a correct method, but made a 
careless error in attempting to obtain the required answer. Candidate 1 made an error with the area of 
one of the triangles. 

 
(ii) It was pleasing that most candidates, even if unable to answer part (i), proceeded to use the given 

answer to obtain the minimum value of A. Only a few candidates did not realise the need to use 
calculus, and candidate 2 was one of them. Most differentiated correctly and set the differential to 0, 
though many others thought the second differential was 0. A surprising proportion, at least a third, did 
exactly the same as candidate 1, obtaining a correct value for x but failing to read the question carefully 
to find the corresponding value of A. This again illustrates the need to read questions carefully. 
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Question 4 
 

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

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

 
 

 
 
Item marks awarded: (i) = 1/3; (ii) = 0/3 
 
Total mark awarded = 1 out of 6 
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Examiner comment – 1 and 2 
 
(i) Weaker candidates found this question difficult and algebraic errors were very common. Both of these 

candidates realised the need to eliminate y from the two given equations and to form a quadratic 
equation in x. Weaker candidates, such as candidate 2, did not recognise that the discriminant,  
“b² − 4ac”, needed to be equated with 0. There were a lot of algebraic errors over signs and in 
expressing a, b and c correctly in terms of k, and the error made by candidate 1 in taking “c” as “−4” 
instead of “−4k²” was very common across all levels of ability. 

 
(ii) Several candidates were unable to proceed with this part of the question, but most realised the need to 

substitute their value of k into the earlier quadratic equation and to then solve for x. The last accuracy 
mark was not gained if the answer, as with candidate 1, had been fortuitously obtained in part (i). 
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Question 5 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

 
 
Item marks awarded: (i) = 3/3; (ii) = 0/3 
 
Total mark awarded = 3 out of 6 
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Example candidate response – 2 
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Item marks awarded: (i) = 3/3; (ii) = 0/3 
 
Total mark awarded = 3 out of 6 
 
Examiner comment – 1 and 2 
 
(i) This part of the question was correctly answered by nearly all candidates across the ability range and 

both of these candidates offered correct solutions. Other candidates made a few numerical errors in 
finding either the gradient of the line AB, the perpendicular gradient of BC or the equation of BC, but 
these were relatively infrequent. 

 
(ii) As with part (i), most candidates obtained full marks for this part of the question. Candidate 1 however 

made no attempt to find the gradient of AX, and hence AC, and there is no evidence for taking the 
gradient as 5. The solution offered by candidate 2 came from an assumption made by many candidates 
about properties of the diagram. Several assumed that the triangle ABC was isosceles, but without 
reason, and others assumed that AX was one quarter of AC, but again with no reasoning. Candidates 
should be aware that such assumptions cannot be given credit. In this particular case, candidate 2 
assumed that X was the midpoint of AC and no credit could be given. 
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Question 6 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

 
 
Item marks awarded: (a) = 3/3; (b) = 0/4 
 
Total mark awarded = 3 out of 7  
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Example candidate response – 2 
 

 
 

 
 
Item marks awarded: (a) = 3/3; (b) = 0/4 
 
Total mark awarded = 3 out of 7 
 
Examiner comment – 1 and 2 
 
(a) This part of the question was answered well by virtually all candidates. The basic formulae relating sin x, 

cos x and tan x were accurately applied and both of these candidates had little difficulty in obtaining a 
correct solution. 

 
 
(b) This part of the question proved to be more difficult. Many candidates, like candidate 2, failed 

completely to spot the link between the two parts. This particular candidate attempted to use the double 
angle formulae (not in fact a specific part of this syllabus) and was unable to make any progress. 
Candidate 1 recognised the link between the two parts, but having correctly obtained angles of 30º and 
150º, did not gain the available method marks by not dividing by 2. 

 
  



Paper 1 

 Cambridge International AS and A Level Mathematics 9709 29
 

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) = 4/4; (ii) = 2/4 
 
Total mark awarded = 6 out of 8 
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Example candidate response – 2 
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Example candidate response – 2, continued 
 

 
 
Item marks awarded: (i) = 3/4; (ii) = 2/4 
 
Total mark awarded = 5 out of 8 
 
Examiner comment – 1 and 2 
 
(i) Candidates of all ability levels showed a very good understanding of the scalar product of two vectors 

and invariably the three available method marks were obtained. Both of these candidates were 
comfortable in their approach to the question. Unfortunately, candidate 2 made a common numerical 
error when the scalar product was evaluated as 8 instead of 10. This arose from assuming that  
“−2 × 0 = −2”. 

 
(ii) This part of the question proved to be difficult and correct solutions from candidates at all levels were 

rare. Both of these candidates recognised that vector ܤܣሬሬሬሬሬԦ = b – a and proceeded to obtain an expression 
in terms of k. Both candidates then introduced the modulus of vector ܤܣሬሬሬሬሬԦ, but neither realised that this 
modulus, on its own, was equal to 1. Candidate 1 isolated the modulus, but set it to 0 instead of 1, whilst 
candidate 2 made no further progress. 
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Question 8 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

 
 
  



Paper 1 

36 Cambridge International AS and A Level Mathematics 9709 
 

Example candidate response – 1, continued 
 

 
 
Item marks awarded: (a)(i) = 3/3; (a)(ii) = 2/2; (b) = 1/4 
 
Total mark awarded = 6 out of 9 
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Example candidate response – 2 
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Example candidate response – 2 continued 
 

 
 
Item marks awarded: (a)(i) = 2/3; (a)(ii) = 1/2; (b) = 2/4 
 
Total mark awarded = 5 out of 9 
 
Examiner comment – 1 and 2 
 
(a) (i) Most candidates were able to write down two correct equations relating a and r, i.e. “ar = 24” and  

“ar = 13.5”. The algebra needed to eliminate either a or r often proved difficult and candidate 2 
made the algebraic error of quoting r² = 13.5 – 24, instead 13.5 ÷ 24. Candidate 1 correctly obtained 
the first term as 32. 

 

 (ii) Both candidates recognised that the sum to infinity was given by the formula 
r

a


 1
S . Candidate 

1 obtained a correct answer (128), but although there was a follow through accuracy mark 
available, this could not be awarded to candidate 2 since the value of r  was greater than 1. 
Candidates should be aware that the sum to infinity does not exist if r  > 1 and that this implies 
that some error has been made in their earlier working. 

 
 
(b) This question caused most candidates a lot of problems. Most realised that the common difference of 

the arithmetic series was 2º and the majority, including candidate 2, realised the need to use the sum, 
Sn, of n terms given by the formula Sn = ½n(2a + (n – 1)d). Candidate 1 used the nth term instead of the 
sum of n terms, but neither candidate, along with almost half of the total intake, realised that the sum of 
the n terms was 360º. 
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Question 9 
 

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

 
 
Item marks awarded: (i) = 4/4; (ii) = 1/1; (iii) = 2/4 
 
Total mark awarded = 7 out of 9 
 
  



Paper 1 

42 Cambridge International AS and A Level Mathematics 9709 
 

Example candidate response – 2 
 

 
 
  



Paper 1 

 Cambridge International AS and A Level Mathematics 9709 43
 

Example candidate response – 2, continued 
 

 
 
Item marks awarded: (i) = 3/4; (ii) = 0/1; (iii) = 2/4 
 
Total mark awarded = 5 out of 9 
  



Paper 1 

44 Cambridge International AS and A Level Mathematics 9709 
 

Examiner comment – 1 and 2 
 
(i) This question was a source of high marks for many candidates and both of these candidates attained 

reasonable marks. Candidate 1 had a completely correct response, whereas candidate 2 did not realise 
that the equation was composite and omitted to multiply by 2 in the differentiation. The final accuracy 
mark was follow-through and this was obtained by both candidates.  

 
(ii) This part of the question, worth just 1 mark, required a correct answer to part (i). Surprisingly, many 

candidates did not realise the need to check whether the value of y at which the tangent meets the  
y-axis was greater or less that 1½ (half way between 0 and 3). Candidate 2 made no attempt at the 
question, whereas candidate 1 obtained a correct deduction.  

 
(iii) Generally, this was a source of high marks for most candidates. These two scripts highlight two of the 

errors that occurred in a large number of scripts. Candidate 1 correctly realised that the integral of  

(2x + 3)–2
 required 

1
)32( 1


 x

, but then multiplied by 2 instead of reversing the process in part (i) and 

dividing by 2. Candidate 2 made an error with the integral of (2x + 3)–2
 by expressing this as 

3
)32( 3


 x

, 

but correctly divided by 2. Use of the limits 0 to 3 was correct, but the final answers were incorrect in 
both cases. 
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Question 10 
 

 
 
Mark scheme 
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Example candidate response – 1 
 

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

 
 
Item marks awarded: (i) = 2/4; (ii) = 0/4 
 
Total mark awarded = 2 out of 8 
 
Examiner comment – 1 and 2 
 
(i) This part proved to be one of the more straightforward questions on the paper and candidates from all 

ability levels scored well. Candidate 1 offered a perfectly correct solution. Candidate 2 integrated 
correctly, but made the mistake of omitting the constant of integration. Neither candidate made the error 
of thinking that the equation of the curve is the same as the equation of the tangent. 

 
 
(ii) This proved to be a difficult question, with only a small minority obtaining full marks. Candidates reading 

the question carefully would have realised that the question did not ask for the maximum or minimum 

values of x, but requested the maximum or minimum value of the gradient. This meant setting 
2

2

d
d

y
x

 to 0, 

instead of setting 
d
d
y
x

 to 0, and looking at the sign of 
3

3

d
d

y
x

 to determine whether the value of the 

gradient was positive or negative. If candidates had labelled the gradient d
d
y
x

 
 
 

 as m and looked at 
d
d
m
x

, 

then at 
2

2

d
d

m
x

, they would have been more successful. Neither of the candidates obtained the easy mark 

obtained by substituting x = 2 into 
d
d
y
x

 to obtain a value of 3. Candidate 2, like many candidates, made 

no attempt at the question. Candidate 1 obtained a correct expression for 
2

2

d
d

y
x

 and deduced that this 

was 0 when x = 2. 
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Question 11 
 

 
 
Mark scheme 
 

 
 
  



Paper 1 

 Cambridge International AS and A Level Mathematics 9709 49
 

Example candidate response – 1 
 

 
 
Item marks awarded: (i) = 0/4; (ii) = 1/2; (iii) = 1/4 
 
Total mark awarded = 2 out of 10 
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Example candidate response – 2 
 

 
 
Item marks awarded: (i) = 0/4; (ii) = 0/2; (iii) = 1/4 
 
Total mark awarded = 1 out of 10 
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Examiner comment – 1 and 2 
 
(i) This proved to be a very difficult part, requiring the use of trigonometry in triangle OCR and realising that 

CR = x and that OC = 20 – x. Only a small minority of candidates were successful. Neither of these two 
candidates was able to make a correct start. 

 
(ii) This proved to be more successful and both these candidates were not concerned about their failure to 

cope with part (i). Both candidates realised the need to subtract the area of a circle from the area of a 
sector. Unfortunately, candidate 2 quoted incorrect formulae for both areas. Candidate 1 obtained a 
correct answer for the area of the sector, but then used the formula for the circumference instead of the 
area of a circle. 

 
(iii) Again, this proved to be a difficult part of the question. Two basic errors affected the solutions, the 

failure to realise that the angle PCR was  – 1.2 radians and that the length of OR or OP required the use 
of trigonometry in triangle OCR. Candidate 1 used the formula “s = r ” with the correct radius, but an 
incorrect angle (0.6 radians) and then assumed that OP = OR = 20 – 7.218. Candidate 2 correctly used 
trigonometry to find OP = 10.55, but then attempted to find the arc length using the formula ½r². 
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