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Introduction 
 

 
 
The main aim of this booklet is to exemplify standards for those teaching Cambridge O Level Additional 
Mathematics (4037), 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: 

 
 
For each question an extract from the mark scheme, as used by examiners, 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. 
 
This document provides illustrative examples of candidate work. These help teachers to assess the standard 

required to achieve marks beyond the guidance of the mark scheme. 

Past papers, Examiner Reports and other teacher support materials are available on Teacher Support at 
http://teachers.cie.org.uk 
 

Mark scheme 

Example candidate 
response 

Examiner comment 

http://teachers.cie.org.uk/
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Assessment at a glance 
 

 
 

 
 
Teachers are reminded that the latest syllabus is available on our public website at www.cie.org.uk and 
Teacher Support at http://teachers.cie.org.uk 
 
 

http://www.cie.org.uk/
http://teachers.cie.org.uk/
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Question 1 
 

Mark scheme 
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Example candidate response – high 
 

 
 
Marks awarded = (i) 2/3, (ii) 1/1, (iii) 1/1 
 
Total marks awarded = 4 out of 5 
 
 

Examiner comment – high 
 
The candidate has clearly understood all the set notation being assessed. There is one minor error in the 
first part of the question as the integer 5 has been omitted. The candidate may have avoided this error if they 
had listed the integers from 1 to 12 and deleted them as they placed the values in the Venn diagram. This 
candidate has given a well-presented and well thought out solution to this question. 
Candidates providing answers at grade A usually earned 4 or 5 marks for this question. 
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Example candidate response – middle 
 

 
 
Marks awarded = (i) 2/3, (ii) 1/1, (iii) 0/1 
 
Total marks awarded = 3 out of 5 
 
 

Examiner comment – middle 
 
This candidate has shown some understanding of the set notation being assessed. They have indicated 
some method – underlining and circling elements in the given sets. This was a sensible approach. They 
have omitted two elements from the Venn diagram. This could have been avoided if the candidate had also 
listed the elements in the Universal set. The candidate understands the notation for the number of elements 

and has chosen the correct set in part (ii). In part (iii), the candidate has misinterpreted the set as B  C.  
 
Candidates giving middle grade answers generally scored 2 marks for part (i). The usual reason for this was 
the candidate omitting the 5 and 11. Occasionally a candidate working at this grade used notation 
inappropriately. To improve their mark, some candidates needed to take better care with their notation. For 
example, in part (ii) the answer was sometimes given as {3} rather than simply 3. 
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Example candidate response – low 
 

 
 
Marks awarded = (i) 2/3, (ii) 0/1, (iii) 0/1 
 
Total marks awarded = 2 out of 5 
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Examiner comment – low 
 
This candidate has shown understanding of Venn diagrams. In part (i) they have used a method with partial 
success. This candidate needs to recall or interpret set notation more accurately in order to improve. In part 
(ii), the candidate has interpreted the notation for the number of elements as the sum of the elements. Other 
candidates at grade E misinterpreted similarly. In part (iii), the candidate has redrawn the Venn diagram and 
shaded out some relevant sections. This was a good approach, although they would have benefitted from re-

reading the question as they have misread B as B in the set they were attempting to identify. 
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Question 2 
 

Mark scheme 
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Example candidate response – high 
 

 
 
 
Marks awarded = (i) 2/2, (ii) 2/2, (iii) 0/1 
 
Total marks awarded = 4 out of 5 
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Examiner comment – high 
 
This candidate has shown they are able to interpret information and display it as a matrix of the correct 
order. Initially, this candidate selected two matrices of the incorrect order. At some point they have realised 
that they have chosen unsuccessfully and corrected their error. This is good practice – candidates would do 
well to check and evaluate answers they have given as they work through a question such as this. This helps 
to ensure that they have indeed given the answer they were asked for. The candidate then goes on in part 
(ii) to correctly evaluate the matrix product and gives evidence of their method. Their solution is clear, neat 
and well set out. This candidate may have improved in part (iii) if they had attempted to find the matrix 
product QPR as they have misinterpreted R as the multiplicative identity. The candidate may also have done 
better if they had realised that they were being assessed on their ability to interpret the data given in the 
matrix. This means interpreting the data in the context of the question rather than considering the structure 
and nature of the form of the answer. 
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Example candidate response – middle 
 

 
 
 
Marks awarded = (i) 0/2, (ii) 1/2, (iii) 1/1 
 
Total marks awarded = 2 out of 5 
 
 

Examiner comment – middle 
 
This candidate has shown some understanding of how to apply matrices to solve a problem. In part (i), they 
have chosen matrices of the wrong order in part (i). Rather than realising that they had made an error in part 
(i) they have stated that QP = PQ. This candidate would have improved if they had recalled that matrix 
multiplication is not commutative. If they had realised this, they may have gone back to their answer to part 
(i) and corrected their error in that part. They have shown some skill in multiplying matrices in part (ii) and 
therefore earn a special case 1 mark for finding the correct 3 values. 
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Example candidate response – low 
 

 
 
Marks awarded = (i) 0/2, (ii) 1/2, (iii) 0/1 
 
Total marks awarded = 1 out of 5 
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Examiner comment – low 
 
The candidate has shown some skill in interpreting the question. More care needed to be taken in the 
reading of which matrix was which as this was important and the candidate has reversed the labels P and Q. 
They have indicated that they are able to apply matrix multiplication in part (ii) and have earned a special 
case 1 mark for finding the three correct values. In part (iii) they have attempted to make a comment in 
context, which was the correct approach. The comment made, however, refers to each of the 3 flights, rather 
than all the flights. To earn the mark, candidates needed to indicate the matrix product represented the total 
amount for all the flights. This needed to be clearly and unambiguously stated. 
 
Some candidates working at this grade indicated that the matrix product QPR could not be found as the 
matrices were not of the correct order. This should have been a clue that the matrices they had formed at the 
start were not correct. Some candidates, working at a slightly higher level, realised this and successfully 
corrected their earlier error.  
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Question 3 
 

Mark scheme 
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Example candidate response – high 
 

 
 
Marks awarded = (i) 3/3, (ii) 2/2 
 
Total marks awarded = 5 out of 5 
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Examiner comment – high 
 
In this question, candidates were not allowed to use a calculator. This instruction indicated that candidates 
needed to show full and clear method. This candidate has done exactly what was needed. They have 
omitted some brackets at one point in part (i), but have recovered in the next line of working and it is very 
clear that they fully understand what is required and the method to achieve the correct answer. Part (ii) was 
also fully correct, with every line of method shown. The candidate has identified that Pythagoras’ theorem is 
appropriate and has applied it correctly. Each step is shown and the candidate has been careful and 
accurately found the answer. This is an exemplary answer. 
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Example candidate response – middle 
 

 
 
Marks awarded = (i) 2/3, (ii) 1/2 
 
Total marks awarded = 3 out of 5 
 
 

Examiner comment – middle 
 
This candidate has understood the method that is required to solve the problem in part (i). They have applied 
the method correctly and have shown enough correct method to indicate that they have not used a 
calculator. They have made a slip in the very last step and misevaluated the answer. This candidate would 
have benefitted from double checking their answer. This could have been done by multiplying their answer 

by 6+3 5  and checking that the result was 36+15 5 . In part (ii) the candidate has used the correct 

method applying Pythagoras correctly with their answer to part (i). They have, again, shown enough clear 
method to be awarded the method mark. 
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Example candidate response – low 
 

 
 
Marks awarded = (i) 0/3, (ii) 2/2 
 
Total marks awarded = 2 out of 5 
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Examiner comment – low 
 
This candidate has shown, in part (ii), that they are able to perform simple operations with surds. In part (i), 
even though the correct answer has been given, the candidate has not been awarded any marks. 
Candidates were instructed not to use a calculator. In order to be awarded marks, candidates needed to give 
full and clear method to show that they fully understood what was required.  
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Question 4 
 

Mark scheme 
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Example candidate response – high 
 

 
 
 
Marks awarded = (i) 1/2, (ii) 3/3 
 
Total marks awarded = 4 out of 5 
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Examiner comment – high 
 
This candidate has drawn a clear and correct diagram in part (i). This is very good practice in questions of 
this type and should be encouraged. The candidate has correctly applied trigonometry and found a correct 
angle. They would have earned both marks if they had labelled the angle they were finding on the diagram or 

given a correct explanation in words. The comment at a bearing of 318.2 is not valid as north is not 
indicated. The candidate would have been awarded the mark if they had said, for example, perpendicular to 
the bank or similar, which would have been valid for the angle found. In part (ii), the candidate has used the 
most reliable method as they have used the figures given in the question to find the resultant speed and 

completed the method correctly and accurately. As they have used the surd form 5 , rather than 

decimalising at this point, they have given a final answer which is sufficiently accurate. Using working values 
of sufficient accuracy to produce a final answer which is of acceptable form is very good practice. 
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Example candidate response – middle 
 

 
 
Marks awarded = (i) 2/2, (ii) 1/3 
 
Total marks awarded = 3 out of 5 
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Examiner comment – middle 
 
The candidate starts the question well. Part (i) is fully correct. A labelled diagram has been drawn and the 
angle is identified. The candidate also comments “upstream” which is correct for this angle. In part (ii), the 
candidate has given two calculations for the required speed and chooses the incorrect value to work with. 
The candidate has drawn a second, correct diagram in this part and considering this diagram may have 
prevented the error made. The speed required cannot be more than 3 as this is the hypotenuse of the 
triangle in the diagram and hence the longest side of the forces triangle. The candidate may be confused by 
how to calculate simple relative velocity when the velocity is the magnitude of the vector given, rather than 
when the velocity is given in vector component form.  
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Example candidate response – low 
 

 
 
Marks awarded = (i) 1/2, (ii) 1/3 
 
Total marks awarded = 2 out of 5 
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Examiner comment – low 
 
The candidate starts the part (i) well. A labelled diagram has been drawn and the angle is identified. The 

candidate has made a premature approximation error in rounding 
2

3
 to 0.7. The angle found from this is 

therefore incorrect. Candidates should be encouraged to keep all working values as accurate as reasonably 
possible to ensure the accuracy of their final answer. This candidate would have done better if they had used 
the fractions key on their calculator rather than decimalising and introducing the error. If they had maintained 
their accuracy, the labelled diagram would have been sufficient for the second mark. The comment the man 

must row his boat at a bearing of 044 is not correct as north has not been indicated in the question, but this 
would not have been taken into account as the angle had been marked.  
 
The candidate may improve by revising how to calculate simple relative velocity when the velocity is the 
magnitude of the vector given. In part (ii), the candidate incorrectly uses the speed 5. They have calculated 
relative velocity for the case where the objects are moving in the same straight line, rather than when at right 
angles. They may have avoided this error if they had considered their diagram in part (i). The speed required 
cannot be more than 3 as this is the hypotenuse of the triangle in the diagram and hence the longest side of 
the forces triangle. 
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Question 5 
 

Mark scheme 
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Example candidate response – high 
 

 
 
 
Total marks awarded = 4 out of 5 
 
 

Examiner comment – high 
 
This candidate clearly understands what is required to arrive at the correct solution. They have labelled and 
referenced the equations. This shows a logical thought process, even though it did not gain any credit in 
itself. They have indicated what their method involves and have detailed it fully and correctly. The only way 
this candidate could have improved their overall solution would have been not rounding the decimal values 
to 2 significant figures. The rubric suggests that inexact answers should be given to 3 significant figures. In 
this case, the candidate would have done better to have kept their solutions as fractions, rather than 
decimals. 
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Example candidate response – middle 
 

 
 
 
Total marks awarded = 2 out of 5 
 
 

Examiner comment – middle 
 
This candidate has understood the method required to solve the problem. They have made a slip when 
expanding the first bracket. They have not recovered from this and therefore have earned the two method 
marks only. The first mark has been awarded for a correct substitution and correct expansion of brackets 
with no more than one error. The second mark has been awarded for the correct factorisation of their 
quadratic equation, following their error. This candidate needed to give a little more care and attention to 
detail. If they had done so, they would most likely have earned a much higher mark. This question was very 
well answered by candidates on the whole and generally marks were lost through inaccurate, rather than 
incorrect, methods. 
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Example candidate response – low 
 

 
 
 
Total marks awarded = 1 out of 5 
 
 

Examiner comment – low 
 
Again, this candidate has shown that they have an understanding of a valid approach. The substitution 
chosen is incorrect in this case, however. This has resulted in a significant loss of marks, as the correct 
substitution is fundamental to the method. One mark has been awarded for the correct solution of their 
quadratic equation which has resulted from an attempt at substitution. The candidate has shown sufficient 
correct method, following their earlier error, to earn the method mark awarded for this step. This candidate 
may have improved their result by substituting the values found for x and y into the equation they have 
labelled 2, to check that the values satisfied both equations. This is good practice when solving simultaneous 
equations. 
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Question 6 
 

Mark scheme 
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Example candidate response – high 
 

 
 
Marks awarded = (a) 2/2, (b) 3/4 
 
Total marks awarded = 5 out of 6 
 
 

Examiner comment – high 
 
The candidate has applied a useful method in part (a). They have manipulated the terms correctly and taken 
logarithms at a valid point. The final answer has been given to an acceptable accuracy and the method is 
detailed and clear. In part (b), they have chosen to combine the logarithms. This was the simplest and most 
direct approach. The candidate has anti-logged correctly. The final mark has not been awarded as the 
candidate needed to have discarded the negative solution. In questions such as this, involving solving 
equations where the unknown is the argument of a logarithm, candidates should check that all the solutions 
given are valid and whether any need to be disregarded. 
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Example candidate response – middle 
 

 
 
Marks awarded = (a) 2/2, (b) 1/4 
 
Total marks awarded = 3 out of 6 
 
 

Examiner comment – middle 
 
This candidate has used a successful method in part (a). They have taken logarithms as their first step and 
done so correctly. They have been careful with the accuracy of their method and have also given their 
answer to an acceptable accuracy. In part (b), the candidate has chosen the more involved approach of 
separating the logarithms. The second and fourth terms on the left hand side and the term on the right hand 
side have been dealt with correctly and so the candidate has been awarded B1. The answer, although it 
appears to be correct, has been obtained from incorrect working and so no credit has been given. This 
candidate has interpreted the argument of the first logarithm i.e. 2y

2
 as (2y)

2
. The y has been omitted from 

the argument of the third term. A common error made by candidates giving solutions at grade C was to treat 

log 16a y  as 4log (2 )a y  and hence rewrite it as 4log 2a y . 
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Example candidate response – low 
 

 
 
Marks awarded = (a) 0/2, (b) 1/4 
 
Total marks awarded = 1 out of 6 
 
 

Examiner comment – low 
 
The candidate has attempted to manipulate the left-hand side and right-hand side of the given equation to 
take logarithms to the same base in part (a). In doing so, they have made an error when separating the left-
hand term into factors. This was unnecessary work. They clearly realised that taking logarithms was the 
correct method. If they had done this, using a consistent base, in the first line, they may well have been more 
successful. When they do take logarithms to base 2 at the start of their second column of working, they 
make a second error, which enables them to arrive at a solution. The method is incorrect and no marks are 
awarded, even though there is evidence that the candidate had some appreciation of what was appropriate. 
The candidate attempts to combine the arguments of the logarithms in part (b). They have some success in 
doing this. Two of the left hand terms are correctly combined using the division rule. The first term on the left-
hand side has been incorrectly manipulated. The term on the right-hand side has also been incorrectly 

manipulated – the candidate may have thought that 4
2
 = 8 or thought that  2log 4 = log 2×4a a . All the 

remaining steps follow through correctly from these errors and so the candidate earns B1. It is possible to 
check the answer by substituting the value of y into the left-hand side of the original equation to ensure it did 
indeed match the right. This could have been done with any base, for example, base 10. Although this would 
NOT have been acceptable as a solution, it would have been a perfectly sensible check.  

  



Paper 2 

36 Cambridge O Level Additional Mathematics 4037  

 

Question 7 
 

Mark scheme 
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Example candidate response – high 
 

 
 
 
Total marks awarded = 5 out of 6 
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Examiner comment – high 
 
This candidate clearly understood what was required to answer this question. The method used was well-
presented and the logical thought progression was clear. The candidate starts by forming the binomial 

expansion of terms, including the general binomial coefficients 1C
n

 and so on. The method is sound and the 

candidate forms the correct equation in terms of 4
nC  and 2

nC . At that point, the candidate deals with the 

binomial coefficients. The candidate forms the correct equation in terms of n – they have omitted some 
brackets when doing this, but have recovered from that slip in the next line, so this is condoned. They solve 
the correct equation and find a correct pair of solutions. This candidate would have improved if they had 
reread the question more carefully and realised that n needed to be a positive integer. In fact, for this 
syllabus, candidates are only expected to work with values of n that are positive integers. 
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Example candidate response – middle 
 

 
 
 
Total marks awarded = 3 out of 6  
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Examiner comment – middle 
 
This candidate clearly understood what was required to answer this question. The method used was well-
presented and the logical thought progression was clear. The candidate starts by forming the binomial 

expansion of terms, including the general binomial coefficients 1C
n

 and so on. The method is sound and the 

candidate forms the correct equation in terms of 4C
n

 and 2C
n

. At that point, the candidate deals with the 

binomial coefficients and forms an equation in terms of n. However, they have made a slip in writing 4! as 4 
and therefore are awarded M2 for this part of the method. Their resulting quadratic is not correct and so they 
are not awarded the accuracy mark. They do show correct method, applying the quadratic formula correctly, 
in order to solve their equation and so earn the method mark for that. This candidate would have done better 
if they had taken a little more care with the application of their method. Checking the formula sheet at the 

start of the examination paper would have indicated that 
!)!(

!

rrn

n

r

n











. Perhaps the candidate did not 

make the connection between 








r

n
 and r

n
C  and therefore the useful nature of given information in the 

formula sheet was not appreciated. It is important that the information given to candidates in the formula 
sheet on page 2 of each examination is appreciated and fully understood by the candidates taking the 
examination. The work that the candidate deleted indicates that they first attempted to multiply out the 
brackets, but then realised that, since the value of n was a positive integer and must be greater than 1 for the 
expansion to exist in the first place, division by n and by n – 1 was a reasonable method step. 
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Example candidate response – low 
 

 
 
 
Total marks awarded = 2 out of 6 
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Examiner comment – low 
 
The candidate starts the question correctly, expanding using the binomial theorem and finding the second 
and fourth terms correctly. The candidate has included the x

2 
and x

4
 elements when forming their equation. 

This was a slip in method. If they had removed them with no errors in the next line, this would have not 
counted as an error. However, in the next line, there is a sign error and so they are awarded M2 only (for 
either line). The candidate chooses to multiply out the factors, rather than divide, and does not solve their 
cubic equation. In general, division rather than factoring can result in a loss of marks. For example, solutions 
to equations may be omitted should candidates divide common factors. In a question such as this, where it is 
clear that the value must be an integer and also be greater than 1, candidates who divided rather than 
multiplied out were more successful. Candidates may improve should they be clear when it is appropriate to 
do this. 

  

Comment [CT1]: I am not sure what 
this means?  Either take it out or clarify 
please.   
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Question 8 
 

Mark scheme 
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Example candidate response – high 
 

 
 
 
Total marks awarded = 6 out of 8 
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Examiner comment – high 
 
This candidate understands the key steps in the method required to solve the problem. There is one error 
and the final step has been omitted resulting in two marks not being awarded. The candidate starts correctly, 
realising that finding the coordinates of the point B is the first valid step in the method. They then correctly 
state the calculation for finding the area of the trapezium OABC and earn B2 for that. Integrating was 
essential and this candidate integrates the equation of the curve between the correct limits. The substitution 
of the limits has been shown. This was essential as candidates were directed to show all their method in the 
question itself. The candidate omits to make the connection between the two areas they have found and 
therefore are not awarded the final method mark. Their answer would not have been accurate as they have 
made some arithmetic slips in the process. 
 
It is good practice to show full method in all questions as this is expected as outlined in the assessment 
objectives for this syllabus. In a question such as this, where it is specifically demanded, candidates are not 
awarded a significant proportion of the marks if the full method is not shown. 
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Example candidate response – middle 
 

 
 
 
Total marks awarded = 4 out of 8 
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Examiner comment – middle 
 
This candidate has some understanding of the method required here. The candidate has correctly found the 
coordinates of B – the valid first step in solving the problem. To evaluate a plane area, integration is required 
at some point. The candidate has correctly integrated the equation of the curve between the correct limits 
and the full method for that has been shown. The notation has not been used correctly as the integral sign is 
still present, even though the candidate has integrated. This is condoned. The candidate has not dealt with 
the area of the trapezium OABC and no further marks can be awarded as the method is incomplete. This 
candidate may have improved their mark if they had realised that they had found the area between the curve 
and the x-axis rather than the shaded area. It may be that this candidate thought that they had found the 
area required with the calculation shown indicating a misinterpretation of the area given by the integral. 
 
Other candidates working at this level omitted key method steps. The most significant method steps that 
were omitted were the substitution of the limits into the integral (or integrals, depending on their approach). 
Also, it was not uncommon for the coordinates of B to be given as (5, 15) with a slip having been made in 
solving the equations of the line and curve – this resulted in accuracy being lost. 
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Example candidate response – low 
 

 
 
Total marks awarded = 2 out of 8 
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Examiner comment – low 
 
The candidate has some appreciation of the method required. They have correctly found the coordinates of 
B. They have integrated the equation of the line to find the area of the trapezium OABC. They have not 
shown the substitution of the limits to find the answer. It is possible that the candidate understood what was 
required and was not awarded marks as the method was asked for and not shown. It is also possible that the 
candidate calculated the definite integral using the numerical integration function on their calculator. 
Candidates would improve their mark if they realise that this function is useful to check their solution, but 
they should not be used as a replacement for method and that method must be shown. One of the syllabus 
aims is to integrate information technology (IT) to enhance the mathematical experience.  This is not an 
assessment objective, however, and the usefulness and limitations of using a calculator to demonstrate 
method must be clearly understood by candidates who wish to improve their results. 
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Question 9 
 

Mark scheme 
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Example candidate response – high 
 

 
 
Marks awarded = (i) 2/2, (ii) 1/1, (iii) 2/2 
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Example candidate response – high, continued 
 

 
 
Marks awarded = (iv) 3/3, (ii) 2/2, (vi) 0/2 
 
Total marks awarded = 10 out of 12 
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Examiner comment – high 
 
This question was well-answered by the majority of candidates. Candidates who gave well-presented and 
clear methods, taking care to be accurate, performed best overall in this question. 
 
In part (i), this candidate writes down and uses the general formula for the gradient of a straight line and then 
uses it appropriately. This is good practice and reduces the possibility of making an error by, for example, 
reversing the coordinates. Using their correct value from part (i), the candidate forms the correct equation for 
the line through P and Q and uses that to answer part (ii) correctly. This was also a valid and reasonable 
approach to use to solve the problem. In part (iii), the candidate forms the equation of the line RP using the 
given gradient. The method has been detailed clearly and logically with no errors seen. In part (iv) the 
candidate again correctly uses the value found in part (i) and shows the general form of the equation of a 
straight line. The correct coordinates have been used to form the equation and the candidate has taken care 
to ensure all the requirements of the question have been met. In part (v) the candidate again shows full and 
clear method. The stating of the general form for finding midpoints was useful and is likely to have ensured 
that this candidate made no errors with signs in this part. In part (vi), the candidate has chosen the popular 
shoelace method of finding the area of the triangle. This was not the simplest method in this case. The 
candidate may have benefitted from a moment of reflection at this point. In this particular question, the 
easiest method of solution was to use half base times height, as both the base and height were very easy to 
state from the coordinates found. The candidate has omitted the factor of a half from their shoelace formula 
attempt and therefore the method is incorrect and no marks are awarded. 
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Example candidate response – middle 
 

 
 
Marks awarded = (i) 2/2, (ii) 1/1, (iii) 1/2 
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Example candidate response – middle, continued 
 

 
 
Marks awarded = (iv) 3/3, (v) 1/2, (vi) 0/2 
 
Total marks awarded = 8 out of 12 
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Examiner comment – middle 
 
In part (i), this candidate uses the equation of the line given in the question and substitutes the coordinates 
of P into it. This was the best approach as only information explicitly given in the question needed to be 
used. This reduced the possibility of introducing an unnecessary error. Part (ii) was also answered using the 
equation given in the question, along with the correct answer from part (i). The candidate starts part (iii) 
using a correct approach. They would have done better if they had paid more attention to the presentation of 
their work, however. After correctly stating y = x + c and finding c = 8, and so earning the first mark, they 
miscopy their equation as y = x + 6 and therefore have the incorrect coordinates for R. This impacts the 
overall mark awarded as all points needed to be correct for marks to be awarded in part (vi). In part (iv), the 
candidate correctly uses their value from part (i). They use the y = mx + c form of the equation of a straight 
line and find c correctly. Some candidates working at this level needed to take more care with their arithmetic 

in order to improve as it was not uncommon for c to be given as 
28

3
 following 

2
10 = - +

3
c . This sign slip 

may have been avoided if these candidates had included the step 
2

10
3

  c  in their working, rather than 

calculating this mentally. In part (v) this candidate has detailed a correct method for finding the midpoint, so 
have clearly understood what is required. An arithmetic slip results in only 1 of the 2 possible marks being 
awarded. Many candidates working at grade C made errors when dealing with the negative coordinates. 

Commonly, candidates at this grade would give 
 
 
 

2 -1 10 -1
,

2 2
 as their method. These candidates may have 

improved if they had stated 
 
 
 

1 2 1 2+ +
,

2 2

x x y y
initially. This may have reduced the likelihood of such a sign 

error being made. In part (vi), candidates needed to be using the correct points with a correct method. This 
candidate did not have the correct points and therefore no marks were awarded. 
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Example candidate response – low 
 

 
 
Marks awarded = (i) 2/2, (ii) 0/1, (iii) 2/2 
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Example candidate response – low, continued 
 

 
 
Marks awarded = (iv) 0/3, (v) 2/2, (vi) 0/2 
 
Total marks awarded = 6 out of 12 
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Examiner comment – low 
 
Candidates working at this grade tended to make more arithmetic slips than most. They often did not seem 
to read the question as carefully as was required and often omitted key elements of the method. For 
example, in part (iv), it was common for the coordinates of a point other than P to be used in forming the 
equation or for the equation not to be simplified to the required form. 
 
This candidate starts the question well in part (i). After initial confusion, which they have deleted, they apply 
a correct method and have earned both marks. In part (ii), they have returned to using the unsimplified form 
of the equation of the line. This was unnecessary and may have been responsible for the arithmetic slip the 
candidate makes in simplification. This candidate has already found the y-intercept of the line PQ. If they had 
considered how reasonable it was, therefore, for Q to have the same y-coordinate as the intercept, they may 
have realised they had made an error and checked through their method. Checking how reasonable an 
answer is against given or known information is good practice in questions that have many, connected parts, 
such as this one. The candidate has the coordinates of R stated correctly. No method has been shown and, 
if their coordinates had been incorrect, no marks would have been awarded. Candidates should be 
encouraged to show full and clear method to reduce the possibility of errors being made and to increase the 
likelihood of method marks or full marks being awarded. In part (iv), the candidate again shows that they 
have not made connections between relevant parts of this question. They may have benefited from reading 
the question more carefully and highlighting key words and phrases such as perpendicular. They use the 
gradient of PQ they have found in part (i), rather than finding the perpendicular gradient. If they had thought 
about the information given in the question and their answer to part (i), they should have realised that they 
had simply found the equation of the line PQ. This may have alerted them to their error and they may have 
improved their mark in this question. In part (v), this candidate states the general form of the midpoint. Even 
though they are not using the correct values, they do apply the correct method, following through their points. 
Clear and full method is shown and full credit can be given. In part (vi), the candidate considers applying the 
shoelace method for finding the area. They do not make progress with their method and marks are not 
awarded for a general statement such as this alone. 
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Question 10 
 

Mark scheme 
 

 
 

  



Paper 2 

 Cambridge O Level Additional Mathematics 4037 61 

 

Example candidate response – high 
 

 
 
Marks awarded = (a) 2/2, (b) (i) 0/2 
 
Total marks awarded = 2 out of 4 
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Example candidate response – high, continued 
 

 
 
Marks awarded = (b) (ii) 2/2, (b) (iii) 1/1, (b) (iv) 1/1 
 
Total marks awarded = 6 out of 8 
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Examiner comment – high 
 
Candidates giving answers at grade A displayed a good and broad working knowledge of functions.  
 
In part (a) this candidate has drawn a good graph, indicating all the key features. The value 1 has been 
marked on the y-axis, the cusp is positioned correctly and the shape is reasonably good. The candidate has 
taken care and has two maxima of roughly equal height. As is often apparent in graphs of the modulus of a 
function, the candidate has drawn the part of the original sine curve that fell below the axis on the graph 
using dotted lines. This is good practice and is perfectly acceptable.  
 
The candidate starts part (b) (i) using a correct approach. They do not seem to realise what the next step in 
their method actually is, however. If they had recalled that the inverse of h

–1 
is h and therefore gone on to 

find the inverse function of what they were given, they would most likely have been successful here too. 
Many candidates working at this level stated that, as hg(x) = x, then h was g

–1
 and correctly found this. In 

part (b) (ii), the candidate draws a neat and accurate graph, again paying careful attention to detail and key 
features such as symmetry, shape and the y-intercept. The scale chosen for the vertical axis is the most 
appropriate as the candidate has attempted to use a square scale and therefore avoids skewing the graph in 
one direction. They have also drawn the line y = x, clearly indicating their method and that they are aware of 
the symmetrical relationship between the graphs. In part (b) (iii) and (iv), the candidate has chosen the 
correct notation and the correct values and has shown good knowledge of the domain and range of a 
function. 
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Example candidate response – middle 
 

 
 
Marks awarded = (a) 2/2, (b) (i) 0/2 
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Example candidate response – middle, continued 
 

 
 
Marks awarded = (b) (ii) 2/2, (b) (iii) 0/1, (b) (iv) 1/1 
 
Total marks awarded = 5 out of 8 

  



Paper 2 

66 Cambridge O Level Additional Mathematics 4037  

 

Examiner comment – middle 
 
Candidates working at this level generally showed a reasonable working knowledge of functions. Graphs 
were usually reasonably well drawn and all sections of the question attempted, but notation was not always 
correct and sometimes there was evidence of exploratory rather than logical method.  
 
This candidate has drawn a reasonable graph in part (a). The graph is good enough to earn both marks – 
having a good enough shape, and all the key features required in the mark scheme being present. The 
candidate has drawn a helpful dotted line at y = 1 to help them get the level correct. This is good practice.  
 
In part (b) (i), the candidate has realised the h = g

-1
 and attempted to find the inverse of g. They have made 

fundamental errors in manipulating the logarithms in their second and third lines, however, and therefore no 
marks have been awarded as the method was flawed. This candidate perhaps would not have made this 
error if they had had a better understanding of logarithmic and exponential functions. The graph the 
candidate has drawn in part (b) (ii) is neat and clear with all key features indicated and scores full marks. 
The scale chosen for the vertical axis is the most appropriate as the candidate has attempted to use a 
square scale and therefore avoids skewing the graph in one direction. They have also drawn the line y = x, 
clearly indicating their method and that they are aware of the symmetrical relationship between the graphs. 
Some candidates working at this level ignored the information given regarding the inverse nature of the 
functions h and g. These candidates used the function given in part (b) (i) for their sketch here. Often, these 
candidates omitted to restrict their graph to the first quadrant or they marked the y-intercept at ¾ rather than 
1. In parts (b) (iii) and (iv), this candidate has a clear understanding of which set of values is the domain and 
which is the range. The notation used for the domain in part (b) (iii) is not correct, however, as the candidate 
has used h(x) rather than just x. Candidates would do better if they paid careful attention to detail such as 
this, as marks are only awarded if the notation used for domains and ranges is correct. 
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Example candidate response – low 
 

 
 
Marks awarded = (a) 0/2, (b) (i) 1/2 
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Example candidate response – low, continued 
 

 
 
Marks awarded = (b) (ii) 0/2, (b) (iii) 0/1, (b) (iv) 0/1 
 
Total marks awarded = 1 out of 8 
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Examiner comment – low 
 
Candidates working at this grade often showed limited knowledge of functions. The graphs produced at this 
level often had key features omitted or the shapes were not drawn accurately enough to be awarded credit. 
 
In part (a), it is possible this candidate has simply not made the connection between the graph of a function 
and the graph of the modulus of that function. The graph given is sinusoidal, but not a basic sine curve, as 
the period is different. The candidate has omitted to mark at least 1 on the vertical scale. This candidate may 
have improved if they had started by drawing a basic sine curve. Once that had been done, any section of 
the curve under the x-axis could have been reflected above and the section under the axis erased. 
 
In part (b) (i), the candidate shows some skill in being able to find the inverse of a function. This question 
required candidates to show that a given result was true. This being the case, candidates using this 
approach were required to justify why it was valid to do so. This candidate has not quite concluded the 

argument, labelling their inverse function as g(x) rather than g
-1

(x) and omitting the statement -1h( ) = g ( )x x . 

This candidate may have improved in part (b) (ii) if they had recalled that the graph of a function and its 
inverse are reflections of each other in the line y = x. This candidate has not drawn the line on their diagram 
which would have been helpful. It was not uncommon for candidates working at this grade to draw graphs 
such as this or to reflect the given graph in one of the coordinate axes. In part (b) (iii) and (iv), the candidate 
shows some confusion between domain and range, In part (b) (iv) they give the domain for their graph as 
the range, although they have at least used appropriate notation for a range. In part (b) (iii) they state the 
point as a single value rather than a set of values. This candidate may have improved if they had understood 
that the domain of the inverse is the range of the function and vice versa. This would have enabled them to 
have quoted the correct answers for the last two parts of the question regardless of whether or not their 
graph was correctly drawn in part (b) (ii). Candidates should be encouraged, where possible, to use 
information given to them in the question, rather than using their own values or answers. This ensures that 
accuracy is maintained and marks can be awarded. 
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Question 11 
 

Mark scheme 
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Example candidate response – high 
 

 
Marks awarded = (i) 4/4 
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Example candidate response – high, continued 
 

 
 
Marks awarded = (ii) 3/4 
 
Total marks awarded = 7 out of 8 
 

 
Examiner comment – high 
 
Candidates working at this grade usually chose the simplest methods and gave clear and detailed evidence 
of method to support their answer. This was important in part (i) where the answer was given. 
 
In part (i) the candidate forms a correct proportional relationship from the information given. They then use 
this to find the expression asked for and to derive the formula given. 
 
In part (ii), the candidate uses the correct approach. They have differentiated the given formula for the 
volume and equated the result to zero. They have given a pair of factors in the solution of the quadratic they 
have found and then stated the roots of the equation. The candidate would have earned all the marks if they 
had perhaps re read the question at this point. If they had done so, they may have realised, as many 

candidates did, that 8 was not a possible value and so the answer was 
8

3
. Other candidates applied the 

second derivative test and also arrived at the correct final answer. 
 
It is likely that this candidate has found their factors using the roots of the equation given by their calculator, 
as the form of the factors does not match the form of the equation. Candidates should try to avoid this. 
Method marks are only awarded if the solutions to the equation are correct in the case when a candidate has 
omitted to show their method. Candidates should be encouraged to use their calculator to check their 
solutions rather than as a replacement for method being shown.  
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Example candidate response – middle 
 

 
 
Marks awarded = (i) 2/4 
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Example candidate response – middle, continued 
 

 
 
Marks awarded = (ii) 3/4 
 
Total marks awarded = 5 out of 8 
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Examiner comment – middle 
 
Candidates at this grade show some understanding of the method required to solve the problem. 
Occasionally, methods were chosen that caused a significant increase in the complexity of the work 
required. For example, candidates compared areas or volumes rather than lengths. Also, some candidates 
at this level chose to compare lengths in similar triangles within the pyramids, rather than simply using the 
information given in the question. These approaches increased the possibility of an error being made. 
Candidates would do better to realise that using the dimensions given in the question resulted in the quickest 
and simplest method of solution. 
 
In part (i), this candidate states the correct expression for AD without any evidence of method. The form of 
the expression given is sufficient for the candidate to be awarded 2 marks. This comes directly from the 
dimensions given. It would have been useful if the candidate showed the first step in their thinking which is 

likely to have been something along the lines of 
1

= ×8
2

PS  therefore  
1

= × 8 - h
2

AD . 

This candidate omits the method required to find the given formula for the volume. They have attempted to 
use the maximum value they have found in part (ii) in some way here, but this is not valid. This candidate 
may have improved if they had reread the question and realised that as the pyramids were square-based, 
they had all the dimensions required to find the volume of the cuboid. This question directly assessed 
problem solving skills mentioned in the Assessment Objectives in this syllabus i.e. formulate problems into 
mathematical terms and select and apply appropriate techniques of solution.  
 
In part (ii) the candidate successfully differentiates the given formula and equates to zero. No method of 
solution is shown and candidates should be aware that method marks can only be awarded if an answer is 
incorrect if the method is given. In this case the candidate’s answers are correct. It is useful to check 
answers using a calculator. It is much better to detail the full method of solution first. This candidate rejects 
the correct answer in favour of the incorrect one. If they had reread the question or applied a relevant test, 
this would have been less likely to happen. It is important to encourage students at this level to make 
connections between parts of questions that are linked to check how reasonable their answers are. 
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Example candidate response – low 
 

 
 
Marks awarded = (i) 2/4 
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Example candidate response – low, continued 
 

 
 
 
Marks awarded = (ii) 1/4 
 
Total marks awarded = 3 out of 8 
 
 

Examiner comment – low 
 
Candidates working at this level showed some understanding of the methods required. They were able to 
start both parts of the question, but most often, were unsure of how to complete the methods successfully. 
 
This candidate starts part (i) correctly – forming a correct proportional relationship and correctly stating an 
expression for AD. They do not realise that the dimension they are missing, the breadth, is given by the fact 
that the pyramid is square based. Re-reading the question may have helped this candidate score more 
highly in this part. 
 
In part (ii), the candidate again starts the method successfully. The expression given in part (i) has been 
correctly differentiated. The candidate then manipulates the equation into a more useful form and does so 
correctly. They then state two solutions without giving any method. Both solutions are incorrect and the 
candidate cannot be awarded the methods mark or the accuracy marks as the method had been omitted. 
This candidate would have done better if the method had been stated. This candidate has not made the 
connection between the practical context of the question and the mathematics they are using. If they had 
made that connection, they may have realised that the values of h they had found were highly unlikely to be 
correct as they were negative. Candidates need to make sense of their answers in the context of the 
question, where a context is given. This candidate has done more work than was necessary in this part. 
They have found what they believe to be the maximum volume. This was not penalised in any way, but did 
waste some time. 
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Question 12 
 

Mark scheme 
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Example candidate response – high 
 

 
Marks awarded = (i) 1/1, (ii) 2/1, (iii) 4/4 
 
Total marks awarded = 7 out of 7 
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Examiner comment – high 
 
Candidates often answered part (i) and part (ii) of this question very successfully. The simplest approaches 
– using the factor theorem and the remainder theorem respectively – were usually made by better 
candidates. Part (iii) was more challenging, with only the best candidates using the neatest method of 
solution which was to find the linear factor and expand. The linear factor in this case was easily found by 
inspection and it was acceptable to simply state what it was. 
 
This candidate shows full and correct method for parts (i) and (ii). In part (iii), they realise that the linear 
factor can be found and construct a simple general factor then expand. They are accurate and clear in their 
working. They quickly arrive at the correct linear factor and the correct values for p and q. 
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Example candidate response – middle 
 

 
 
Marks awarded = (i) 1/1, (ii) 2/2, (iii) 2/4 
 
Total marks awarded = 5 out of 7 
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Examiner comment – middle 
 
Candidates working at this level generally answered part (i) and part (ii) correctly. Many candidates chose to 
divide out or use synthetic division to answer these parts. Occasionally this caused an error. Some 
candidates who used a division method omitted to identify the remainder in part (ii) which was a requirement 
for both marks to be awarded. Commonly 1 or 2 marks only were awarded for part (iii), which these 
candidates found challenging. 
 
This particular candidate has used the factor theorem and remainder theorem in parts (i) and (ii) and done 
so very well. In part (iii) they have found the roots of the cubic equation and used two of them to form a 
correct pairs of equations in p and q. They have been awarded 2 marks for arriving at this point in their valid 
method correctly. They have made an error in solving their equations and have therefore not earned the final 

two marks. The candidate may have improved if they had checked, for example, that 2 was a root of the 
quartic they had found with their p and q. They should have realised it was not and this should have resulted 
in the candidate checking their method for a possible error. 
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Example candidate response – low 
 

 
 
Marks awarded = (i) 1/1, (ii) 1/2, (iii) 0/4 
 
Total marks awarded = 2 out of 7 
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Examiner comment – low 
 
Candidates working at grade E usually demonstrated some knowledge of factors and remainders. 
Occasionally they made arithmetic slips in part (i) and part (ii). In part (iii) many candidates substituted  

x = 2 into the quartic and equated to 0. This was valid as 2 was a root of the cubic and therefore also a 
root of the quartic. They then, however, tended to substitute x = 3 into the quartic and equate to 600. This 
was not a valid approach. The candidate had misinterpreted the information from part (ii) and they made no 
further progress. 
 
In this case, the candidate successfully completes part (i). In part (ii), their method is correct. They make an 

arithmetic slip in calculating 33 – 6 as – 27 and therefore have not been awarded the accuracy mark. Part 
(iii) required a good understanding of factors of polynomials. This candidate offers the other, most common 
solution at this grade. They have equated the quartic and the cubic and written down the values of p and q 
that are given by comparing coefficients. This candidate may have realised that the correct method was not 
quite as “simple” as this if they had looked at the total mark awarded for the question. 
 
This part of this question proved to be a good discriminator across all grades. 
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