
Example Candidate Responses – Paper 6

Cambridge International AS & A Level
Mathematics 9709

For examination from 2020



In order to help us develop the highest quality resources, we are undertaking a continuous programme 
of review; not only to measure the success of our resources but also to highlight areas for improvement 
and to identify new development needs.

We invite you to complete our survey by visiting the website below. Your comments on the quality and 
relevance of our resources are very important to us.

www.surveymonkey.co.uk/r/GL6ZNJB

© Cambridge University Press & Assessment 2021 [v1]

Cambridge Assessment International Education is part of Cambridge University Press & Assessment. Cambridge 
University Press & Assessment is a department of the University of Cambridge.

Cambridge University Press & Assessment 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.

Would you like to become a Cambridge International consultant and help us develop support materials?

Please follow the link below to register your interest.

www.cambridgeinternational.org/cambridge-for/teachers/teacherconsultants/



Introduction........................................................................................................................................................................4

Question 1.........................................................................................................................................................................6
	Example Candidate Response – high............................................................................................................................6
	Example Candidate Response – middle........................................................................................................................7
	Example Candidate Response – low.............................................................................................................................8

Question 2.........................................................................................................................................................................9
	Example Candidate Response – high............................................................................................................................9
	Example Candidate Response – middle......................................................................................................................10
	Example Candidate Response – low...........................................................................................................................11

Question 3.......................................................................................................................................................................13
	Example Candidate Response – high..........................................................................................................................13
	Example Candidate Response – middle......................................................................................................................16
	Example Candidate Response – low...........................................................................................................................19

Question 4.......................................................................................................................................................................21
	Example Candidate Response – high..........................................................................................................................21
	Example Candidate Response – middle......................................................................................................................22
	Example Candidate Response – low...........................................................................................................................23

Question 5.......................................................................................................................................................................24
	Example Candidate Response – high..........................................................................................................................24
	Example Candidate Response – middle......................................................................................................................26

Question 6.......................................................................................................................................................................28
	Example Candidate Response – high..........................................................................................................................28
	Example Candidate Response – middle......................................................................................................................30
	Example Candidate Response – low...........................................................................................................................32

Question 7.......................................................................................................................................................................35
	Example Candidate Response – high..........................................................................................................................35
	Example Candidate Response – middle......................................................................................................................37
	Example Candidate Response – low...........................................................................................................................39

Contents



Example Candidate Responses – Paper 6

4

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 (high, middle and low) relate to the 
syllabus requirements.

In this booklet, candidate responses have been chosen from the November 2020 exam series to exemplify a range of 
answers.

For each question, the response is annotated with a clear explanation of where and why marks were awarded or 
omitted. This is followed by examiner comments on how the answer could have been improved. In this way, it is 
possible for you to understand what candidates have done to gain their marks and what they could do to improve their 
answers. There is also a list of common mistakes candidates made in their answers for each question.

This document provides illustrative examples of candidate work with examiner commentary. These help teachers 
to assess the standard required to achieve marks beyond the guidance of the mark scheme. Therefore, in some 
circumstances, such as where exact answers are required, there will not be much comment.

The questions and mark schemes used here are available to download from the School Support Hub. These files are:

November 2020 Question Paper 62
November 2020 Paper 62 Mark Scheme

Past exam resources and other teaching and learning resources are available on the School Support Hub:

www.cambridgeinternational.org/support

Introduction
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How to use this booklet

Example Candidate Response – high Examiner comments

Page 4 of 33Print Script

	 The candidate uses 
the binomial distribution 
rather than a suitable 
approximating distribution.

	 This is a correct 
calculation using the 
binomial distribution so one 
mark is awarded.

Mark awarded = 1 out of 3

How the candidate could have improved their answer
The candidate used the given binomial distribution rather than a suitable approximating distribution. Although they 
obtained the correct answer of 0.577, they did not follow the method required by the question. It is important to read the 
question and to use a particular method if requested.

Common mistakes candidates made in this question
•	 Not using an approximating distribution or choosing an incorrect one (some candidates incorrectly chose a normal 

distribution).
•	 Using incorrect values for .
•	 Errors in interpreting the inequality required, either including extra terms in their expression or omitting terms.
•	 It is good practice to state the reason for choosing a Poisson distribution, even if the question does not ask for this.

1

2

1

2

Answers are by real candidates in exam conditions.
These show you the types of answers for each level.
Discuss and analyse the answers with your learners in
the classroom to improve their skills.

Examiner comments are
alongside the answers. These
explain where and why marks
were awarded. This helps you
to interpret the standard of
Cambridge exams so you can
help your learners to refine
their exam technique.

This section explains how the candidate could have 
improved each answer. This helps you to interpret 
the standard of Cambridge exams and helps your 
learners to refine their exam technique.

Often candidates were not awarded
marks because they misread or
misinterpreted the questions.

Lists the common mistakes candidates made
in answering each question. This will help your
learners to avoid these mistakes and give them
the best chance of achieving the available marks.
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Question 1

Example Candidate Response – high Examiner comments

Page 4 of 33Print Script

	 The candidate 
states clearly the given 
distribution.

	 The candidate states 
the Poisson approximation 
correctly and uses the 
correct parameter, so a 
method mark is awarded.

	 The candidate writes the 
correct Poisson expression 
clearly.

Mark awarded = 3 out of 3

How the candidate could have improved their answer
It would have been better to give a more accurate answer before rounding to three significant figures (i.e. an extra line 
in the working showing 0.5768099). This would have ensured the candidate could be awarded the accuracy mark even 
if they had made an error in rounding to three significant figures.

1

2

3

1

2

3
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Example Candidate Response – middle Examiner comments

Page 4 of 33Print Script

	 The candidate 
states clearly the given 
distribution.

	 The candidate identifies 
the approximating 
distribution clearly and 
uses the correct parameter, 
so a method mark is 
awarded.

	 The Poisson expression 
is clear, but contains an 
extra, incorrect, term. A 
method mark is awarded 
but no further marks are 
available.

Mark awarded = 2 out of 3

How the candidate could have improved their answer
•	 The candidate used the correct approximating distribution Po(3). The question did not require justification for this but 

writing it down would be good practice.
•	 The candidate misinterpreted the requirements of the question. They needed to calculate the probability of more 

than two people, i.e. greater than or equal to 3 (not just greater than 3). This led to an incorrect extra term in their 
expression. It is important to read the question carefully to prevent such errors.

1

2

3

1

2

3
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Example Candidate Response – low Examiner comments

Page 4 of 33Print Script

	 The candidate uses 
the binomial distribution 
rather than a suitable 
approximating distribution.

	 This is a correct 
calculation using the 
binomial distribution so one 
mark is awarded.

Mark awarded = 1 out of 3

How the candidate could have improved their answer
The candidate used the given binomial distribution rather than a suitable approximating distribution. Although they 
obtained the correct answer of 0.577, they did not follow the method required by the question. It is important to read the 
question and to use a particular method if requested.

Common mistakes candidates made in this question
•	 Not using an approximating distribution or choosing an incorrect one (some candidates incorrectly chose a normal 

distribution).
•	 Using incorrect values for .
•	 Errors in interpreting the inequality required, either including extra terms in their expression or omitting terms.
•	 It is good practice to state the reason for choosing a Poisson distribution, even if the question does not ask for this.

1

2

1

2
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Example Candidate Response – high Examiner comments

Page 6 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86375...

	 This is a correct z value 
and is shown clearly.

	 The candidate 
substitutes correct values 
into an expression of the 
correct form.

	 The candidate gives the 
answer as an interval to 3 
significant figures accuracy.
The candidate states the 
correct probability.

Mark for (a) = 3 out of 3

How the candidate could have improved their answer
(a) This was a very good answer. The candidate showed all steps in their working and clear calculations to find the z 
value. So that there is no ambiguity, it would have been better to neatly cross out the incorrect value in the denominator 
and replace it with the correct one.

Example Candidate Response – high Examiner comments

Page 6 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86375...

Page 6 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86263...

	 The candidate states 
the correct probability.

	 This is a clear 
statement, with good use 
of the phrase ‘there is no 
evidence to suggest’.
Mark for (b) = 1 out of 1

How the candidate could have improved their answer
(b) To improve clarity, the candidate could have stated that 0.167 came from the probability of 

1

6
. Their comment was 

clear, using appropriate language that indicated a level of uncertainty. Definite phrases should not be used.

1

2

3

1

2

3

4

5

4

5

Question 2
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Example Candidate Response – middle Examiner comments

	 This is a correct value of 
z.

	 The candidate uses an 
expression of the correct 
form, so the method mark 
is awarded. However, they 
substitute values that are 
only to 2 significant figures 
instead of 4 significant 
figures which would avoid 
rounding errors.

	 The candidate gives the 
answer as an interval, but 
their values are not correct 
to the required accuracy. 
No further marks are 
available.
Mark for (a) = 2 out of 3

How the candidate could have improved their answer
(a) The candidate rounded 

56

300
 prematurely to 0.19 or 0.187 (rather than 0.1867). This led to 0.234 rather than 0.233 as 

the final answer. It is advisable to work with decimal values to at least four significant figures to ensure the final answer 
is accurate to three significant figures.

Example Candidate Response – middle, continued Examiner comments

Page 6 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86987...

	 The candidate gives a 
definite statement instead 
of using language with a 
degree of uncertainty.

	 This is an incorrect 
probability.
Mark for (b) = 0 out of 1

How the candidate could have improved their answer
(b) The candidate used the wrong probability; they should have checked p = 1

6
. They used a definite statement (‘... the 

die is not biased …’) instead of a statement that implied a degree of uncertainty (e.g., ‘... there is evidence that ...’).

1

2

3

1

2

3

4

5

4
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Example Candidate Response – low Examiner comments

Page 6 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86373...

	 The candidate does not 
give the z value.

	 The values the 
candidate substitutes are 
correct except for 0.9772. 
Their expression is not 
of the correct form as 
0.9772 is not a z value, 
so the method mark is not 
awarded.
Mark for (a) = 0 out of 3

How the candidate could have improved their answer
(a) The candidate’s value of 0.9772 was not a z value, but an area found by looking up a z value of 2.0. It is helpful to 
show all steps in calculating z to prevent errors.

1
2

1

2
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Example Candidate Response – low, continued Examiner comments

Page 6 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86386...

	 This is the correct 
probability.

	 The candidate’s 
statement is not clear, and 
they make no comment on 
the claim. The mark is not 
awarded.
Mark for (b) = 0 out of 1

How the candidate could have improved their answer
(b) The phrase ‘part of…’ was not clear; a phrase such as ‘within the confidence interval’ would have been better. The 
candidate needed to comment on the claim in order to answer the question.

Common mistakes candidates made in this question
•	 Not using expressions of the correct form for the confidence interval.

•	 Confusion over when to use 
56

300
 and when to use 

1

6
.

•	 Using incorrect values for z in expressions for the confidence interval.
•	 Giving comments on the claim as definite statements.

3

4

3

4
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Question 3

Example Candidate Response – high Examiner comments

Page 8 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86386...

	 This is a clear statement 
that the area of the triangle 
is equal to 1.

	 The candidate shows all 
necessary working leading 
to the required result.
Mark for (a) = 1 out of 1

How the candidate could have improved their answer
(a) This was a good answer with all relevant algebraic working shown. The candidate clearly understood that the 
triangular area below the line was equal to 1 but it would have been better to state this explicitly.

2

1

1

2
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Example Candidate Response – high, continued Examiner comments

Page 8 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86754...

Page 8 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86754...

	 The candidate 
calculates the height of the 
triangle correctly.

	 The candidate 
calculates the area of the 
triangle correctly using a 
valid method and obtains 

the correct answer of 
1

9
.

Mark for (b) = 2 out of 2

How the candidate could have improved their answer
(b) The candidate used a valid method, but with limited explanation. They found the height of the triangle under the line 
from two to three using similar triangles, although this was not specifically stated, and their answer would have been 

substantially improved by explaining this. The answer of 
1

9
 was correct. The decimal equivalent 0.11 was only correct to 

two significant figures and would not have been accepted if this was the only answer seen.

4

3

3

4
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Example Candidate Response – high, continued Examiner comments

Page 8 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86754...

Page 10 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86987...

	 The candidate uses 
the correct equation of the 
line, so a method mark is 
awarded.

	 The candidate attempts 
to integrate an expression 
of the correct form, so a 
method mark is awarded.

	 The candidate’s 
integration is correct, and 
they use the correct limits, 
so a mark is awarded.

	 This is the correct 
answer, so the final mark is 
awarded.
Mark for (c) = 4 out of 4

How the candidate could have improved their answer
(c) The candidate could have shown how they obtained the correct equation of the line (if not stated earlier). Their 
solution was clearly presented showing the integration and substitution of limits.

5

6

7

8

5

6

7

8
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Example Candidate Response – middle Examiner comments

Page 8 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86386...

	 The candidate uses a 
correct although rather 
lengthy method.

	 The candidate shows all 
relevant working leading to 
the required result.
Mark for (a) = 1 out of 1

How the candidate could have improved their answer
(a) The candidate used a valid method, but it would have saved them time to find the area of the triangle using ½ base 
× height rather than by integration.

21

1

2
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Example Candidate Response – middle, continued Examiner comments

Page 8 of 33Print Script

12/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86263...

	 The candidate finds 
the gradient of the line 
incorrectly.

	 The candidate attempts 
to find the equation of 
the line (with an incorrect 
gradient).

	 The candidate attempts 
integration with correct 
limits using their equation 
of the line, so a method 
mark is awarded. No 
further marks are available.
Mark for (b) = 1 out of 2

How the candidate could have improved their answer

(b) This candidate stated the coordinates 0,
2

3









 and ( ),3 0 , but used them incorrectly to find the gradient. If they had 

shown full working or used a diagram, they may have avoided this error.

5

4

3 3

4

5



Example Candidate Responses – Paper 6

18

Example Candidate Response – middle, continued Examiner comments

Page 10 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86690...

	 Although it is not 
correct, the candidate uses 
an equation of the correct 
form
(y = mx + c) so a method 
mark is awarded.

	 The candidate 
integrates an expression 
of the correct form, so the 
second method mark is 
awarded.

	 The candidate’s 
expression is correct 
for their equation of the 
line, and they use correct 
limits, so a follow-through 
accuracy mark is awarded.

	 Because of the 
candidate’s earlier error, 
they reach an incorrect 
final answer.
Mark for (c) = 3 out of 4

How the candidate could have improved their answer
(c) The equation of the line was incorrect: the candidate’s gradient was positive rather than negative. They could have 
checked whether the answer made sense using a diagram. It would have been a good idea to show how they had found 
the equation if the working was not included in earlier parts of the question.

6

7

9

8

6

7

8

9
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Example Candidate Response – low Examiner comments

Page 8 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86632...

	 The candidate does 
not equate the area of the 
triangle to 1.
Mark for (a) = 0 out of 1

How the candidate could have improved their answer
(a) The candidate did not equate the area of the triangle to 1. They needed to use this property of probability density 
functions.

Example Candidate Response – low, continued Examiner comments

Page 8 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86987...

	 The candidate finds 
the equation of the line 
correctly.

	 The expression is not 
of the correct form as 
the limits are incorrect. 
The method mark is not 
awarded.
Mark for (b) = 0 out of 2

How the candidate could have improved their answer
(b) The equation of the line was correct, but the candidate’s limits corresponded to a probability that X was less than 2, 
not greater than 2. They needed to read the question carefully.

1
1

3

2 2

3
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Example Candidate Response – low, continued Examiner comments

Page 10 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=87203...

	 The candidate uses a 
correct equation of the line 
and is awarded the first 
method mark.

	 The candidate 
integrates a correct 
expression, so the second 
method mark is awarded.

	 The candidate’s limits 
are incorrect, so no further 
marks are available.
Mark for (c) = 2 out of 4

How the candidate could have improved their answer
(c) If not shown in a previous part of the question, the candidate needed to show working to find f(x). The equation of 
their line was correct, and they multiplied by x and integrated. However, they used limits that were y values, not x values 
from 0 to 3.

Common mistakes candidates made in this question
•	 Using incorrect equations for the straight line.
•	 Omitting to find an equation for the line.
•	 Using incorrect limits for integration.

6

5

4 4

5

6
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Question 4

Example Candidate Response – high Examiner comments

Page 12 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86264...

	 These are correct 
hypotheses, clearly stated.

	 The candidate 
calculates mean and 
variance correctly, showing 
relevant working.

	 The candidate finds the 
correct z value.

	 The candidate gives 
a clear statement of 
comparison leading to the 
conclusion of the test.

	 The conclusion is clear, 
worded appropriately (with 
non-definite language) and 
refers to the context of the 
question.
Mark awarded = 8 out of 8

How the candidate could have improved their answer
This was an exemplary answer, with nothing that the candidate could do to improve. They stated their hypotheses 
clearly and demonstrated correct calculations and a clear comparison with the critical value. Their conclusion used 
appropriate language with the required level of uncertainty.

5

4

3

2

1

1

2

3

4

5
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Example Candidate Response – middle Examiner comments

Page 12 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86370...

	 These are correct 
hypotheses.

	 The candidate 
calculates the mean 
correctly.

	 The candidate 
calculates the unbiased 
variance correctly.

	 The candidate’s 
expression for the z value 
is correct so the method 
mark is awarded. However, 
the value of 3.71 is only 
to 3 significant figures 
accuracy and should be to 
at least 4 significant figures

	 The candidate does not 
make a clear comparison 
between 2.24(1) and the 
z value they calculated, 
so no method mark is 
awarded and no further 
marks are available.
Mark awarded = 5 out of 8

How the candidate could have improved their answer
The candidate used a correct expression to find z but truncated the answer instead of rounding it to three significant 
figures. Their calculation led to an answer of –2.56978… which rounds to –2.57 not –2.56. They also needed to compare 
their calculated z value with –2.24, then either write an inequality statement or mark –2.56 on their diagram to show that 
it was less than –2.24. The test was to look for a change, so ‘greater than 8.9’ is an incorrect conclusion. Conclusions 
must be in the context of H0 and H1.

5

3

1

2

1

2

3

4

5

4
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Example Candidate Response – low Examiner comments

Page 12 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86987...

	 This is a correct value 
for the mean.

	 The candidate 
calculates biased variance 
so is not awarded a mark.

	 The candidate states 
both correct hypotheses 
clearly.

	 The candidate 
calculates a correct z 
value for their biased 
variance, so the method 
and accuracy marks are 
awarded.

	 The candidate makes 
an incorrect inequality 
statement as they are 
using the z value for a 
one-tailed test. The method 
mark and final mark are not 
awarded.
Mark awarded = 4 out of 8

How the candidate could have improved their answer
The candidate calculated biased variance instead of unbiased variance (the formula is given on the formula sheet). 
Although they indicated this was a two-tailed test, the z value they used was for a one-tailed test. Their conclusion was 
a definite statement when they needed to use a statement with a level of uncertainty (for example using a phrase such 
as ‘there is evidence that ...’).

Common mistakes candidates made in this question
•	 Using biased rather than unbiased variance.
•	 Using an incorrect formula for z (e.g., with variance instead of standard deviation).
•	 Not showing a clear comparison to justify their conclusion.
•	 Giving conclusions with definite statements or without any context from the question.

1

2

3

4

5

1

2

3

4

5
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Example Candidate Response – high Examiner comments

Page 16 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86373...

	 These two conditions are 
correct and are expressed in 
terms of the context given.
Mark for (a) = 1 out of 1

How the candidate could have improved their answer
(a) It would have been better to write ‘the customers’ rather than ‘they’. The candidate gave two correct conditions when 
only one was needed.

Example Candidate Response – high, continued Examiner comments

Print Script https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument....

2 of 3 22/02/2021, 12:43

	 The candidate provides 
a correct expression for 
exactly three customers, so a 
method mark is awarded.

	 This is the correct final 
answer.
Mark for (b) = 2 out of 2

How the candidate could have improved their answer
(b) This was a good solution. The method was clearly shown and plenty of figures were recorded from the calculator 
before rounding to three significant figures.

Example Candidate Response – high, continued Examiner comments

Page 16 of 33Print Script

	 The candidate states 
clearly that they intend to use 
the Poisson distribution and 
their parameter is correct.

	 The candidate states the 
required terms of the Poisson 
distribution, and a method 
mark is awarded.

	 This is the correct answer 
given to 3 significant figures 
as required.
Mark for (c) = 3 out of 3

How the candidate could have improved their answer
(c) While the candidate’s method is clear, it would have been better to show more figures from the calculator before 
rounding to three significant figures. This would ensure they were awarded accuracy marks even if they made a rounding 
error subsequently.

1

1

3

2

2

3

6

5

4

4

5

6

Question 5
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Example Candidate Response – high, continued Examiner comments

Page 18 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86373...

	 The candidate states 
the probability that no 
customers arrive, then 
uses it later.

	 The candidate states 
clearly that they intend 
to use the binomial 
distribution with these 
parameters.

	 This is a correct 
expression.
Mark for (d) = 3 out of 3

How the candidate could have improved their answer
(d) This solution was very well explained, and the candidate stated the parameters for the binomial distribution they used. 
It would have been better if the candidate had shown more figures from the calculator before rounding to 3 significant 
figures. This would ensure they were awarded accuracy marks even if they made a subsequent rounding error.

9

8

7

7

8

9



Example Candidate Responses – Paper 6

26

Example Candidate Response – middle Examiner comments

Page 16 of 33Print Script

	 The candidate’s 
statement does not 
mention the context of the 
question and so the mark is 
not awarded.
Mark for (a) = 0 out of 1

How the candidate could have improved their answer
(a) The candidate needed to refer to the context of the question and specify ‘arrival of customers’ rather than ‘the 
events’. Instead, the candidate gives a generic response which does not have context.

Example Candidate Response – middle, continued Examiner comments

Page 16 of 33Print Script

	 The candidate gives 
a correct expression for 
exactly 3 customers.

	 The candidate provides 
a correct answer to more 
than 3 significant figures 
accuracy, so the final mark 
is awarded.
Mark for (b) = 2 out of 2

How the candidate could have improved their answer
(b) The candidate gave a final answer to 2 decimal places when 3 significant figures would have been preferable. 
However, since they gave a more accurate answer on the previous line, they were awarded the final mark. It is good 
practice to write final answers down from the calculator before rounding them.

Example Candidate Response – middle, continued Examiner comments

Page 16 of 33Print Script

11/01/2021https://ca-ai.assessor.rm.com/tools/CandidateEnquiry/PrintDocument.aspx?CSID=86386...

	 The candidate states 
4.6 as the parameter 
but there is no evidence 
they are using a Poisson 
distribution.

	 The candidate gives 
no indication of where 
these figures come from 
and no correct Poisson 
expression.

	 This is the correct 
answer, unsupported by 
working, so the final mark 
is not awarded.
Mark for (c) = 2 out of 3

How the candidate could have improved their answer
(c) The candidate found the correct parameter, 4.6, but used an expression for P(X  3) rather than P(X > 3).
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	 The candidate finds the 
correct probability of no 
customers arriving, then 
uses a rounded value.

	 The candidate uses the 
correct expression, so the 
second method mark is 
awarded.

	 Due to their premature 
approximation earlier, the 
candidate does not reach 
the correct answer.
Mark for (d) = 2 out of 3

How the candidate could have improved their answer
(d) The candidate used the correct method but the (correct) value for P(0) was rounded prematurely. They should have 
retained the value to at least four significant figures (i.e., 0.1003 or better, rather than 0.1) to ensure that their final 
answer was accurate to three significant figures.

Common mistakes candidates made in this question
•	 Not referring to the context when stating a required condition in part (a). It is not enough just to quote a textbook 

definition.
•	 Using incorrect values for  in Poisson expressions.
•	 Interpreting the requirements of the question incorrectly (for example misinterpreting ‘exactly 3’ and ‘more than 3’)
•	 Premature approximations leading to a final answer which was not correct to 3 significant figures (particularly in part 

(d)).
•	 Incorrect binomial expressions in part (d).
•	 Giving correct but unsupported answers. All relevant working must be shown.
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	 The candidate states 
both hypotheses clearly; 
use of ‘p’ is accepted.

	 The candidate gives 
the terms of the binomial 
expression in the correct 
form so a method mark is 
awarded here.

	 The candidate reaches 
an answer that is correct to 
3 significant figures.

	 The candidate makes 
a valid comparison and is 
awarded a method mark.

	 The candidate’s 
conclusion uses the 
context of the question and 
the language demonstrates 
the required level of 
uncertainty.
Mark for (a) = 5 out of 5

How the candidate could have improved their answer
(a) Although ‘p’ was accepted here, it would have been better to define ‘p’ as P(contains offer) to relate it to the question. 
There was evidence that this candidate used 4 significant figures in the working, but they could have given the final 
answer to more than 3 significant figures before rounding. Their conclusion was correct and demonstrated the required 
level of uncertainty in the language used.
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	 The candidate identifies 
the distribution and 
parameters to be used.

	 The candidate writes 
the required binomial 
expression in full and is 
awarded the method mark 
and accuracy mark.

	 This is the correct 
answer with evidence that 
4 significant figures were 
used in the calculations.
Mark for (b) = 3 out of 3

How the candidate could have improved their answer
(b) This was a particularly good answer. The candidate stated the parameters they used for the binomial distribution and 
gave a full and correct expression for P(X > 3). No improvements were needed.
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	 This is a correct 
statement written in the 
context of the question.
Mark for (c) = 1 out of 1

How the candidate could have improved their answer
(c) This response showed good understanding and used the context of the question.
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	 The hypotheses are 
incorrect as the test is not 
for a population mean.

	 The candidate 
calculates the probability 
for P(0 or 1) so is not 
awarded the method mark.

	 This comparison is valid, 
and the previous error is 
condoned, so the method 
mark is awarded.

	 The candidate’s 
conclusion, while in the 
context of the question, is 
a definite statement so the 
final mark is not awarded.
Mark for (a) = 1 out of 5

How the candidate could have improved their answer
(a) The question required a hypothesis test of a population proportion, not a population mean, so their hypotheses 

should have been p = 
1

3
 and so on. There was a term missing in their expression for probability: they needed to calculate 

P(0, 1 or 2) not P(0 or 1). They could have improved their conclusion by using a phrase such as ‘There is evidence to 
suggest …’.
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	 The value of 0.682 
appears with no supporting 
calculations. The correct 
binomial expression must 
be clearly shown.

	 This is a correct answer 
but without a supporting 
method so cannot be 
awarded full marks.
Mark for (b) = 2 out of 3

How the candidate could have improved their answer
(b) The candidate needed to show all relevant working. The answer of 0.318 was correct but unsupported by working; 
there was no evidence they had used a correct binomial expression.
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	 This statement does not 
fully describe the context 
since it omits ‘when it is 

actually less than 
1

3
. The 

mark is not awarded.
Mark for (c) = 0 out of 1

How the candidate could have improved their answer
(c) The phrase used by the candidate ‘when it’s not’ did not fully describe the context of the question. It would have been 

better to write ‘when it is actually less than 
1

3
.
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	 Both hypotheses are 
incomplete so the mark is 
not awarded.

	 The candidate 
calculates a point 
probability, so no method 
mark is awarded.

	 The candidate’s 
comparison is not valid 
because they compare 
a point probability with a 
normal distribution z value.

	 Because the 
candidate makes no valid 
comparison earlier, no 
marks are available for the 
conclusion.
Mark for (a) = 0 out of 5

How the candidate could have improved their answer
(a) The candidate did not define 

1

3
 in their hypotheses. They calculated P(2) rather than the tail probability P(0,1 or 2). 

They needed to compare their probability with 0.1 instead of a normal distribution z value. Their answer could have been 
presented more clearly.
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	 The candidate uses the 
correct binomial distribution 
but their expression 
contains an extra term. The 
method mark is awarded 
condoning the extra term 
but no further marks are 
available.
Mark for (b) = 1 out of 3

How the candidate could have improved their answer
(b) The candidate should not have included the extra term for P(X = 4) in calculating P(X > 3) = 1 – (X = 0, 1, 2, 3).
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	 This explanation does 
not refer to the context so 
no marks can be awarded.
Mark for (c) = 0 out of 1

How the candidate could have improved their answer
(c) The candidate’s answer needed to be put into the context of the question, not just given as a textbook definition.

Common mistakes candidates made in this question
•	 Omitting hypotheses, or giving incorrect hypotheses, in part (a).
•	 Not using appropriate language.
•	 Not referring to the context of the question.
•	 The comparison required in part (a) was occasionally incorrect or not fully shown.
•	 Calculating P(X = 2) rather than P(X ⩽ 2) in part (a).
•	 Giving answers unsupported by working.
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	 The candidate gives 
correct values of –30 and 
220 so is awarded both 
independent marks.

	 The candidate applies 
the standardising equation 
correctly using their values 
and a method mark is 
awarded.

	 The candidate finds the 
correct probability and two 
marks are awarded.
Mark for (a) = 5 out of 5

How the candidate could have improved their answer
(a) The candidate provided a correct solution that was well explained. They showed their method, explaining symbols 
used, although ‘X’ was used rather than X1 – X2 – 200 at one point.
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	 The values for E(total 
cost) and Var(total cost) 
are correct in cents.

	 The candidate applies 
the standardising equation 
correctly and units are 
consistently given as cents.

	 The candidate uses 
the correct method to find 
the probability of less than 
19 000 and obtains the 
correct answer.
Mark for (b) = 5 out of 5

How the candidate could have improved their answer
(b) The candidate gave a correct, well-explained answer with little improvement needed. They could have shown how 
they calculated 18 100 at the start. Having changed the $190 into cents, they worked consistently with cents throughout 
the question. Their diagram helped them to find the correct area for less than 19 000.
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	 The candidate finds 
correct values of –30 and 
220, supported by working.

	 The candidate clearly 
states that they are looking 
for the probability of greater 
than zero.

	 The candidate uses the 
standardising equation 
correctly.

	 The candidate uses 
an incorrect method so 
the method mark is not 
awarded.
Mark for (a) = 3 out of 5

How the candidate could have improved their answer
(a) The candidate was looking for P(Y > 0) with a mean of –30, so the answer should have been 1 – 0.9784. If they had 
included a sketch of the normal curve with mean –30, they would have seen that the probability should have related to 
a small area (<0.5).
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	 The candidate clearly 
shows calculations for 
E(total cost) and correctly 
evaluates it in dollars.

	 The candidate’s 
Var(total cost) is incorrect 
because they do not 
square 0.2 and 0.5.

	 The candidate applies 
the standardising equation 
with their values, using 
consistent units (dollars), 
so the method mark is 
awarded.

	 The candidate uses the 
correct method to find the 
required probability.

	 Due to the earlier 
error in the variance, the 
candidate’s final answer is 
incorrect.
Mark for (b) = 3 out of 5

How the candidate could have improved their answer
(b) The candidate’s variance calculation was incorrect: they should have squared 0.2 and 0.5 as they were multiples of 
the random variables.
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	 This is a correct 
calculation leading to a 
correct answer.

	 The candidate’s 
calculation for the variance 
is incorrect due to the 
misconception that adding 
200 affects the variance.

	 The candidate uses their 
values in the standardising 
equation and a method 
mark is awarded.

	 The candidate 
calculates the wrong 
probability area, so the 
method mark is not 
awarded.
Mark for (a) = 2 out of 5

How the candidate could have improved their answer
(a) The candidate should have omitted the value 200 from their variance calculation because this value does not affect 
the variance. It was not clear in their working that a probability of >0 was required. If they had included a sketch of the 
normal curve with mean –30, they would have seen that the probability should have related to a small area (<0.5).
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	 The candidate shows 
their calculations for E(total 
cost) leading to the correct 
answer in dollars.

	 The candidate 
calculates the variance 
incorrectly.

	 The candidate applies 
the standardising equation 
incorrectly using a mixture 
of dollars and cents, so 
the method mark is not 
awarded.
Mark for (b) = 1 out of 5

How the candidate could have improved their answer
(b) The candidate’s variance formula was incorrect because they needed to include 202 and 502. They were confused 
between units ($ and cents) which led to inconsistencies in the standardising equation.

Common mistakes candidates made in this question
•	 Incorrect calculations for the mean and variance (in both parts of the question).
•	 Finding the large area for the probability in part (a) when they should have found the small area, or vice versa.
•	 Working with inconsistent units ($ or cents) in part (b), or incorrectly converting between different units.
•	 A sketch of the normal curve in (a) would assist candidates in checking their answer.
•	 It is good practice for a candidate to state the probability to be calculated as this clearly communicates their intention.

7

6

5

5

6

7



Cambridge Assessment International Education
The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA, United Kingdom
t: +44 1223 553554 
e: info@cambridgeinternational.org    www.cambridgeinternational.org 

© Cambridge University Press & Assessment 2021 [v1]


