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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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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 5 
 

 
 

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 = 1 out of 3 
 

Examiner comment � 1 and 2 
 
Candidate 1 made the mistake of using the incorrect formula for the centre of mass of the semi-circular 
lamina. 2r sin α/3α was used instead of r sin α/α. This value was then substituted into v = rω.  

 

Candidate 2 did not attempt to find the centre of mass of the semi-circular lamina. 
4

1
r , the radius of the 

semi-circle, and ω = 2.4 were substituted into v = rω in order to find the speed.  
 
The correct centre of mass = 0.25 sin(π/2)/(π/2) = 0.159 
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Question 2 
 

 
 

Mark scheme 
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Example candidate response � 1 
 

 
 
Item marks awarded: (i) = 3/3; (ii) = 2/4  

 

Total mark awarded = 5 out of 7 

  



Paper 5 

10 Cambridge International AS and A Level Mathematics 9709 

 

Example candidate response � 2 
 

 
  



Paper 5 

 Cambridge International AS and A Level Mathematics 9709 11

 

Example candidate response � 2, continued 
 

 
 
Item marks awarded: (i) = 3/3; (ii) = 1/4 
 
Total mark awarded = 4 out of 7 
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Examiner comment � 1 and 2 
 
(i) Both candidates scored all three marks for this part, using suitable methods. The correct moment 

equation about B was seen. This equation was 0.8F sin45 = 0.4 × 6 sin30 or 0.4 × 6 cos60, and led to  
F = 2.12 N.  

 
(ii) Candidate 1 found the friction force correctly. An error was made in finding the normal reaction, R. F = 

μR was then applied. By resolving vertically, R = 6 + 2.12 cos75. F = μR should now be applied giving μ 
= 2.12 sin75/(6 + 2.12 cos75) = 0.313.  

 

Candidate 2 calculated the friction force and the normal reaction incorrectly. F = μR was then used. To 
solve the question it was necessary to resolve in 2 directions. The easiest way to do this was to resolve 
horizontally and vertically. This gives the friction force and the normal reaction immediately as F = 2.12 
sin75 and R = 6 + 2.12 cos75. From here F = μR is applied to find the coefficient of friction. 
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Question 3 
 

 
 

Mark scheme 
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Example candidate response � 1 
 

 
 
Item marks awarded: (i) = 2/2; (ii) = 2/5 
 
Total mark awarded = 4 out of 7  
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Example candidate response � 2 
 

 
 
Item marks awarded: (i) = 2/2; (ii) = 0/5 
 
Total mark awarded = 2 out of 7 
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Examiner comment � 1 and 2 
 
(i) Candidates 1 and 2 both scored two marks in this part of the question. Both candidates used Newton�s 

second law to give 2 � 0.8v = 0.2a. This led to the required answer  
a = 10 � 4v ms

�2
. This part represents a good example of correct working from both candidates.  

 

(ii) In this part of the question, candidate 1 found the correct integral with the variables separated. 
However, they then made an error when attempting to integrate. ln(10 � 4v) was seen instead of 

)410ln(
4

1
v . An attempt was then made to find the constant of integration using the correct limits.  

 

Candidate 2 was unable to separate the variables correctly. No marks were awarded due to the failure 
to separate correctly.  

 

Separating the variables correctly gives 1
d d

10
v t

v


  . After integrating the result should be 

ctv  )410ln(
4

1
. 

 

When 0t , 0v , 10ln
4

1
c  and so 10ln

4

1
)410ln(

4

1
 tv . 6.0t  is now substituted leading to 

27.2v . 
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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 comment � 1 and 2 
 
In this question, candidate 1 correctly resolved horizontally to get mg + T sin45 = R sin45. The candidate then 
correctly applied Newton�s second law horizontally leading to m ω2

 × 0.67 = R cos45 + T cos45.  
T = mg was then used by the candidate in an attempt to set up an equation in m. However, as seen, this 
equation was incorrect.  

 

Candidate 2 correctly resolved horizontally and used T = R = mg, and Newton�s second law was used 
incorrectly. The equation should contain three terms.  

 

The correct solution should be:  
Resolving vertically: mg + T sin45 = R sin45  
Newton�s second law applied horizontally: R cos45 + T cos45 = m × 0.67 ω2

  
Replacing T by mg , gives mg + mg sin45 = R sin45 and R cos45 + mg cos45 = m × 0.67 ω2

  
Eliminating R leads to mg + mg sin45 = m × 0.67 ω2

 � mg cos45. This results in ω = 6(.00) rads
�1

. 
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Question 5 
 

 
 

Mark scheme 
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Example candidate response � 1 
 

 
 
Item marks awarded: (i) = 2/2; (ii) = 3/5 
 
Total mark awarded = 5 out of 7 
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Example candidate response � 2 
 

 
 
Item marks awarded: (i) = 1/2; (ii) = 2/5 
 
Total mark awarded = 3 out of 7 
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Examiner comment � 1 and 2 
 
(i) In this part of the question, candidate 1 scored both marks. The horizontal component of the velocity,  

30 cos60 = 15, was correctly found. The application of Pythagoras�s theorem resulted in the vertical 
component of the velocity being 8 ms

�1
 downwards, in line with the mark scheme,  

 
Candidate 2 also correctly calculated the vertical component of the velocity, but did not specify the 
direction. This meant that the second mark was not awarded for this working.  

 
(ii) Again, in this part candidate 1 found the correct time to travel to P by using �8 = 30 sin60 � gt. This led 

the candidate to t = 3.4. The vertical distance of P above the horizontal was found correctly by applying 

2

2

1
atuts  . This gives the correct vertical distance as 30.55 m. No further work by the candidate was 

seen. The horizontal distance is 30 cos60 × 3.4 = 51 m. Pythagoras�s theorem results in 

m4.59)5155.30( 22 OP  

 
Candidate 2 used 8 = 30 sin60 � gt. This equation gives the time when the particle is travelling upwards 
and not downwards. The candidate should have used �8 = 30 sin60 � gt. This correct equation gives  
t = 3.4. The correct vertical distance was to be found by using 82 = (30 sin60)2 � 2gs. The vertical 
distance is 30.55 m. An incorrect horizontal distance was calculated and an attempt at Pythagoras�s 
theorem was seen. 
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Question 6 
 

 
 

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 
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Example candidate response � 2, continued 
 

 
 
Item marks awarded: (i) = 3/4; (ii) = 0/4 
 
Total mark awarded = 3 out of 8 
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Examiner comment � 1 and 2 
 
(i) In this part of the question, candidate 1 scored all four marks and candidate 2 the first three marks. Both 

candidates correctly found the centres of mass of the semi-circular lamina and the triangular lamina as 
0.25465 m and 0.4 m respectively from BD.  

 

Candidate 1 then established the correct moment equation and went on to show that the centre of mass 
of the whole lamina was on OB.  

 

Candidate 2 was not awarded the fourth mark because a sign error occurred in the moment equation.  

 

(ii) Candidate 1 took moments about O with all the correct terms present. An error appeared when finding 

the area of the semi-circular lamina. The area should have been 
100

18
6.0

2

1 2   not 
100

9
. 

 
Candidate 2 tried to take moments about A rather than O, so no marks were awarded.  

 

Taking moments about O gives y
2

2/6.0
36.036.03.0

2

  , where y is the required distance. 
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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 
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Example candidate response � 1, continued 
 

 
 
Item marks awarded: (i) = 4/4; (ii) = 2/5; (iii) = 1/3 
 
Total mark awarded = 7 out of 12 
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Example candidate response � 2 
 

 
 
Item marks awarded: (i) = 4/4; (ii) = 0/5; (iii) = 0/3 
 
Total mark awarded = 4 out of 12  
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Examiner comment � 1 and 2 
 
(i) In this part of the question, both candidate 1 and 2 scored all four marks. The correct energy equation 

was set up by both candidates, giving the distance moved as 1.22 m.  
 
(ii) In this part, candidate 1 managed to show that the greatest speed occurred when P was at a distance of 

2.1 m below A. This occurs when the acceleration is zero and so TA = W + TB. An incorrect attempt was 

made at an energy equation. This equation should be 
)5.12(

)4.0(45

)5.12(

)6.0(45

)5.12(

)1(45
6.0g6.0

2

6.0 2222










v
. 

 
This correct equation leads to v = 6 ms�1

.  
 

Candidate 2 scored no marks in this part of the question.  
 

To find the equilibrium position it is necessary to use TA = TB + 6 with e as the extension of the top 

section of the string. This gives 
65.1

)1(45

5.1

45





ee

, 6.0e  and so the distance below A is 1.5 + 0.6 = 2.1 m. 

An energy equation at this equilibrium position is now needed. This equation can be seen above.  
 
(iii) In the final part of the question, candidate 1 found the acceleration at the top, but did not compare it with 

that at the bottom.  
 

Candidate 2 did not attempt this part of the question, so no marks were awarded.  
 

The correct solution is as follows:  
 

Newton�s second law should be used at both the top and bottom of the motion. The greater of the 

accelerations should then be taken. At the top, 60 ,
5.1

22.1
45g6.06.0  aa . 

 

At the bottom. 51 ,
5.1

22.1
45g6.06.0  aa . Greatest magnitude of the acceleration is 60 ms

�2
. 
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