
 

 

GCSE (9–1) 
Mathematics 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exemplar student answers with 
examiner comments 
Pearson Edexcel Level 1/Level 2 GCSE (9–1) in Mathematics (1MA1) 

First teaching from September 2015 

First certification from June 2017 



 

 

Edexcel, BTEC and LCCI qualifications  
Edexcel, BTEC and LCCI qualifications are awarded by Pearson, the UK’s largest awarding body  
offering academic and vocational qualifications that are globally recognised and benchmarked.  
For further information, please visit our qualification websites at www.edexcel.com, www.btec.co.uk  
or www.lcci.org.uk. Alternatively, you can get in touch with us using the details on our contact us page  
at www.edexcel.com/contactus  

About Pearson  
Pearson is the world's leading learning company, with 40,000 employees in more than 70 countries working 
to help people of all ages to make measurable progress in their lives through learning. We put the learner at 
the centre of everything we do, because wherever learning flourishes, so do people. Find out more about how 
we can help you and your learners at: www.pearson.com/uk 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

References to third party material made in these exemplar answers with examiner comments are made in 
good faith. Pearson does not endorse, approve or accept responsibility for the content of materials, which 
may be subject to change, or any opinions expressed therein. (Material may include textbooks, journals, 
magazines and other publications and websites.) 

 

All information in this document is correct at time of publication. 

 

 

All the material in this publication is copyright 
© Pearson Education Limited 2014 



 

 

 

GCSE (9–1) 
Mathematics 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exemplar student answers with 
examiner comments 
Pearson Edexcel Level 1/Level 2 GCSE (9–1) in Mathematics (1MA1) 

First teaching from September 2015 

First certification from June 2017 



 

 



 

 

Pearson Edexcel Level 1/Level 2 GCSE (9–1) in Mathematics (1MA1) 

Contents 

About this booklet................................................................ 1 

GCSE Mathematics Paper 1F (non-calculator) ...................... 3 

GCSE Mathematics Paper 2F (calculator) ........................... 40 

GCSE Mathematics Paper 3F (calculator) ........................... 52 

GCSE Mathematics Paper 1H (non-calculator) ................... 75 

GCSE Mathematics Paper 2H (calculator)........................... 94 

GCSE Mathematics Paper 3H (calculator)......................... 100 



 

 



 

Pearson Edexcel Level 1/Level 2 GCSE (9–1) in Mathematics 
Exemplar student answers with examiner comments  © Pearson Education 2014 

1

About this booklet 

This booklet has been produced to support mathematics teachers delivering the new GCSE 
Mathematics specification (first assessment summer 2017). 
 
The booklet looks at questions from the Sample Assessment Materials. It shows real student 
responses to these questions, and how the examining team follow the mark schemes to  
demonstrate how the students would be awarded marks on these questions. 

How to use this booklet 
Our examining team have selected student responses to 21 questions from the trialling of the 
Sample Assessment Materials. Following each question you will find the mark scheme for that 
question and then a range of student responses with accompanying examiner comments on how  
the mark scheme has been applied and the marks awarded, and on common errors for this sort  
of question. 
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Apples 

 

Oranges 

 

Bananas 

 

GCSE Mathematics Paper 1F (non-calculator) 

Exemplar question 1 

Foundation tier Paper 1 (non-calculator)  

 
5 Ajay owns a cafe. 

The pictogram shows information about the number of each type of fruit he has in the cafe. 

 
 
 
 
 

Key 

 
 
 

represents 4 pieces of 
fruit 

 
 
 
 

It takes 7 oranges to make 500 ml of orange juice  

Ajay has to make 1
1

2
 litres of orange juice.  

Has Ajay enough oranges? 

You must show all your working. 

 

(Total for Question 5 is 3 marks) 
 

 

Mark scheme 

Question Working Answer Mark AO Notes 

5 × 4 + 2 (= 22) oranges P 2.3a P1 for interpreting the key,  
e.g. 5 × 4 + 2 or 22 (oranges) 

P 3.1b P1 for complete process to find 
number of oranges needed 

5 

1.5 × 1000 ÷ 500 (=3) 
‘3’ × 7 (=21) 

Yes with 
supporting 
evidence 

C 2.3b C1 for ‘yes’ with 21 and 22 
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Student attempt A 
5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/3 
 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

A fully correct solution. Both required figures of 22 and 21 are seen with a pictorial representation 
showing the derivation of 22. 



Exemplar question 1 

Pearson Edexcel Level 1/Level 2 GCSE (9–1) in Mathematics 
Exemplar student answers with examiner comments  © Pearson Education 2014 

5

Student attempt B 
5 

 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

Both required figures of 22 and 21 are seen. However, the student has not made a final conclusion so the 
final mark cannot be awarded. 
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Student attempt C 
5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

The student has clearly interpreted the key correctly, as can be seen by the working in the pictogram. 
Despite the arithmetic error, the first process mark can still be awarded (this error is penalised by 
withholding the final mark). The second process mark is awarded for the correct process to find the 
number of oranges needed for 1.5 litres. 
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Student attempt D 

5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 
 

Examiner comments 

All the processes shown are correct. There is an error in the arithmetic when working out 4 + 4 + 4 + 4 + 4 
+ 2, so the final mark which encompasses the accuracy mark cannot be awarded. 
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Exemplar question 2 

Foundation tier Paper 1 (non-calculator)  

 

4 (a) Write down the 20th odd number. 

 

 

(1) 
The sum of two consecutive odd numbers is 48 

 
(b) Find the smaller of these two odd numbers 

 

 

 (2) 
Here are the first five terms of an arithmetic sequence. 

 

5 8 11 14 17 

 
(c) Is 42 a term of this sequence? 

 Show how you get your answer. 

 

(2) 
(Total for Question 4 is 5 marks) 

 

Mark scheme 

Question Working Answer Mark AO Notes 

4 (a)  39 B 1.3a B1 cao 

4 (b)  23 P 3.1a P1 for a correct process to start to solve 
the problem, e.g. 48 ÷ 2 or 23 + 25 

   A 1.3a A1 

4 (c)  No with 
justification 

P 2.2 P1 for a start to the process, e.g. sight of 
3n + 2 or a correct continuation of 
sequence with an extra 3 terms 

   C 2.4a C1 for ‘No’ with full justification, e.g.  

if 3n + 2 = 42 then n = 
40

3
  

which is not an integer value or 
complete sequence up to 41, 44 with 
statement that 42 is not in the sequence 
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Student attempt A 
 

 

1/1 
 

 

 

 

 

1/2 
 

 

 

 

 

 

 

 

 

 

 

1/2 
 

 

 

 

 

 

 

 

 

 
 

Examiner comments 

In part (b) the smaller number is never identified. In part (c) the student does continue the sequence 
correctly and goes as far as 44. However, there is no concluding statement to explain their findings. 
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Student attempt B 
 

1/1 
 

 

 

 

 

2/2 
 

 

 

 

 

 

 

 

 

1/2 
 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Examiner comments 

In part (c) the correct equation 3n + 2 = 42 has in effect been solved to give 13.33…, but the student does 
not explain why this shows that 42 is not in the sequence. As a minimum, a statement along the lines of 
“13.3… is not a whole number” is needed with this method. 
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Student attempt C 
 

 

1/1 
 

 

 

 

 

 

1/2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/2 
 

 

 

 

 
 

 

Examiner comments 

In part (b) the student lists the two odd numbers with a sum of 48, but the fails to identify the smaller of 
these as required by the question. In part (c) the student clearly shows that 42 is missing from the sequence 
by continuing the sequence and showing the numbers either side of 42 (41 and 44). 
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Student attempt D 
 

 

1/1 
 

 

 

 

 

 

1/2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/2 
 

 

 

 

 
 
 

 

Examiner comments 

In part (b) the smaller number is never identified. In part (c) the student doesn’t go quite far enough, as 
they stopped at 41 rather than continuing to fully demonstrate that 42 is missing from the sequence. 
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Exemplar question 3 

Foundation tier Paper 1 (non-calculator)  

 

8 Carpet tiles are going to be used to cover a floor. 

The floor is a 1200 mm by 1000 mm rectangle.  
Each carpet tile is a 40 cm by 30 cm rectangle. 

Exactly 10 carpet tiles can be used to cover the floor completely.  

Show in a labelled sketch how this can be done. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (Total for Question 8 is 3 marks)  
 

Mark scheme 

Question Working Answer Mark AO Notes 

M 

 

1.1 

 

M1 for changing to 
consistent units, 
e.g. 1000 ÷ 10 or 40 × 10 

P 

 

2.3a 

 

P1 for interpreting 
information and a process 
to fit tiles in floor area, 
e.g. may be seen on a 
sketch or may see a 
calculation 

8 1200 ÷ 300 = 4 

 

1200 ÷ 400 = 3 
1000 = 400 + 300 + 300 

Correct diagram 
with correct 
layout 

    

   

   
 

C 2.3b C1 for diagram to 
communicate a correct 
layout with lengths clearly 
identified 
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Student attempt A 
 

 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Examiner comments 

The student is working with consistent units so gains the first mark. There is evidence to show four carpet 
tiles correctly fitting along one side of the room, so the second mark can be awarded, but no further 
progress is made. 
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Student attempt B 
 

 

 

 

 

 

 

 

 

 

 

 

 

3/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Examiner comments 

A fully correct solution. There was nothing in the question to prevent tiles being cut, so this solution is 
allowable. The diagram is correct with all necessary dimensions shown. 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

At first glance it appears that the student is using 1 cm as 100 mm but on closer inspection, looking at the 
figures in the top right-hand corner shows that the scale of 1 cm to 10 mm has been used to draw the 
diagram. Not all dimensions on the diagram are shown (missing on the tiles), so the final mark cannot be 
awarded. 
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Exemplar question 4 

Foundation tier Paper 1 (non-calculator)  

 

9 The diagram shows a shaded quadrilateral inside a square. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Work out the area of the shaded quadrilateral. 

 
 
 

  (Total for Question 9 is 4 marks)   
 

Mark scheme 

Question Working Answer Mark AO Notes 

Square 9 × 9 =81  

Bottom triangle 
2

45

2

95


  

P 

 

3.1b 

 

P1 for a process to establish 
the missing lengths on the 
perimeter of the shape 

Top triangle 
2

54

2

96


  P 3.1b P1 for a process to begin 
the problem by finding the 
area of one relevant shape  

Shaded area 81 − 22.5 – 27 P 3.1b 

 

P1 for complete process to 
find the shaded area,  
e.g. 9 × 9 – ('22.5' + '27') 

9 

Or 

)54(3
2

1
)54(4

2

1
  

31.5 cm2 

 

A 1.3b A1 cao 
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Student attempt A 
 

 

 

 

3/4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

A fully correct solution, but an arithmetic error in the final calculation means that only the three process 
marks can be awarded. 
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Student attempt B 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/4  
 

 

 

 

 

 

 

 

Examiner comments 

This student has the wrong final answer due to an early arithmetic error. All the correct processes needed 
to find the area of the shaded quadrilateral are shown, so all three process marks can be awarded. 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/4 
 

 

 

 

 

 

 

 

Examiner comments 

The student has made a start to solving the problem by calculating the area of the square. Further 
calculations are incorrect, so only the first process mark can be awarded. 
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Student attempt D 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/4 
 

 

 

 

 

 

 

 

Examiner comments 

This student shows all the correct processes. However, the final answer is written incorrectly as 31.52 
rather than 31.5cm2, so the final mark accuracy mark cannot be awarded  
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Exemplar question 5 

Foundation tier Paper 1 (non-calculator) (also Higher tier question 6)  

 

18 Modelling the planet Mercury as a sphere, it has a radius of 2440 km. 

(a) (i) Work out an estimate in square kilometres for the surface area of Mercury. 

 

 

 

 

(ii) Without carrying out a further calculation, give evidence to show whether your 
method gives you an underestimate or an overestimate for the surface area of 
Mercury. 

 

(3) 
 

In July 2013, the spacecraft Messenger was near Mercury at a distance of 9.75 × 107 km from 
Earth. 

Taking the speed of light to be 3 × 108 m/s, 

(b) work out how long it takes light to travel a distance of 9.75 × 107 km. 

 

 

 

(3) 
  (Total for Question 18 is 6 marks)  

 
 

Mark scheme 

Question Working Answer Mark AO Notes 

18 (a) (i) 

 

M 1.3a 

 

M1 for use of 4πr2 with either 
π or r rounded to 1 significant 
figure 

 A 1.3a A1 accept 50 000 000 km2 

          (ii)  

4 × 3 × 20002 48 000 000 km2 

C 3.4a C1 for appropriate evaluation 
of method, e.g. 3 and 2000 
both less than true values 

M 1.3b M1 for use of distance ÷ time 

M 1.3b M1 for consistent units 

18 (b) 9.75 × 107 × 1000 ÷  
(3 × 108) 

325 s 

A 1.3b A1 cao 
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Student attempt A 
 

 

 

 

 

 

 

 

 

 

1/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

1/3 
 

 

 
 

 

 

Examiner comments 

(a) There is evidence of the correct formula being used with approximation, but the answer coming from 
this is incorrect. There is no indication in part (ii) as to whether the answer in (i) is an overestimate or 
underestimate. 

(b) A method mark is awarded for the correct use of speed divided by distance. However, the units are not 
consistent, which means the final answer is incorrect. 
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Student attempt B 
 

 

 

 

 

 

 

 

 

 

0/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 
 

 

Examiner comments 

(a) At no point in this part does the candidate either state or use the formula for the surface area of a 
sphere. The comment in (ii) is not sufficient to gain a mark, as no evidence is provided for the 
statement. 

(b) The method in this part is fully correct. The error comes in the first stage when writing 9.75 × 107 as an 
ordinary number. This is penalised by the loss of the final accuracy mark. 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

3/3 
 

 

 

 

 

 

 

 

 

1/3 
 

 

 

 

 

 

 

 

 
 

Examiner comments 

(a) A correct estimation in (i) with a correct statement with evidence in (ii). The units are incorrect: this is 
not penalised as the mark scheme does not require these to be stated as they are contained within the 
demand. 

(b) A method mark is awarded for the correct use of speed divided by distance. However, the units are not 
consistent which means the final answer is incorrect. 
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Student attempt D 
 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 
 
 

 

Examiner comments 

(a) The correct formula is used with 3 and 2500. However, an arithmetic error occurs when squaring 2500, 
so only the method mark can be awarded. There is an appropriate statement in (ii) which is sufficient to 
gain the available mark. 

(b) The overall method is correct. The cancelling of three zeros shows the use of consistent units. The error 
has occurred when writing the standard form number as an ordinary number. This is penalised by the 
loss of the final accuracy mark. 
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Exemplar question 6 

Foundation tier Paper 1 (non-calculator)  

 

19 The graph gives information about how the temperature, T °C, of the atmosphere decreases as 
the height above ground level, h km, increases. 

 

T 

30 

 

 

20 

 

 

10 

 

 

O 
 1       2        3       4        5       6        7       8   h 

 
–10 

 

 

–20 

 

(a) Use the graph to estimate the temperature at a point 2.5 km above ground level. 

 

 

 

 

(1) 
A balloon rises up from ground level to a height of 5.5 km. 

(b) Use the graph to estimate the decrease in temperature. 

 

 

 

 

(2) 



Exemplar question 6 

Pearson Edexcel Level 1/Level 2 GCSE (9–1) in Mathematics 
Exemplar student answers with examiner comments  © Pearson Education 2014 

28 

 

Jean says: 

 “The temperature falls 6 °C for every kilometre the balloon rises.” 

(c) What evidence is available from the graph to support this? 

 

 

 

 

 

 

 

 

(4) 
 (Total for Question 19 is 7 marks) 

 

 

Mark scheme 

Question Working Answer Mark AO Notes 

19 (a)  10oC B 1.3a B1 for answer in range 9 – 11 

P 2.3a P1 for a process to identify 25 as 
the temperature when h = 0 and 
when h is 5.5 and show an intention 
to subtract, e.g. 25 – – 8 

19 (b) 25 – – 8 33oC 

A 1.3a A1 for 33ºC cao 

C 2.3a C1 the graph is a straight line, e.g. 
the gradient is constant oe 

C 2.1b C1 falling as the graph has a 
negative gradient (or gradient is −6) 

M 1.3a M1 for method to find gradient 

19 (c)  Explanation with −6 

A 1.3a A1 for −6 
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Student attempt A 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/1 
 

 

 

 

 

 

2/2 
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Student attempt A continued 
 

 

 

 

 

 

 

 

 

 

 

4/4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Examiner comments 

In part (c) there is a good explanation with enough detail to be able to award full marks. As the student has 
made the link between the straight line and the temperature falling at a constant rate, the illustration given 
by a set of coordinates is sufficient to show that the gradient is –6, although this is never explicitly stated. 
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Student attempt B 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

1/2 
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Student attempt B continued 
 

 

 

 

 

 

 

 

 

 

 

1/4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

The student has found the two relevant temperatures in part (b) and shown an intention to subtract,  
albeit the wrong way round. Just about the full extent of the line has been used to find the gradient,  
so the method mark can be awarded, but not the accuracy mark as there is no indication that the gradient  
is negative. 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

0/2 
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Student attempt C continued 
 

 

 

 

 

 

 

3/4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

In part (b) the student has made what was a common error and neglected to find and then use the 
temperature at ground level. There is no mention in part (c) of the link between a straight line and  
constant rate. 
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Exemplar question 7 

Foundation tier Paper 1 (non-calculator)  

 

20 Michael carried out a survey of the time, in minutes, it takes the 20 people in his office to get 
to work. This table gives some information about his results. 

 

Time (t minutes) Frequency 

0 < t ≤ 10 8 

10 < t ≤ 20 6 

20 < t ≤ 30 1 

30 < t ≤ 40 4 

40 < t ≤ 50 1 
 

Michael used this information to work out the mean of the times taken. He got an answer of  
68 minutes. 

(a) Explain why it is impossible for the mean time to be 68 minutes. 

 

(1) 
The 20 people in the survey had:  
a mean age of 45 years 
a median age of 41 years 

 

Michael decides to include his age so that he works out the mean age and median age of 21 
people. 
Michael is 42 years old. 

Here are two statements about the ages of the 21 people. 

Statement 1: The mean age of the 21 people is less than 45 years.  

Statement 2: The median age of the 21 people is more than 41 years. 

(b) (i) Is statement 1 correct? 
               You must give a reason to support your answer. 

 

 (ii) Is statement 2 correct? 
         You must give a reason to support your answer. 

 
 

(2) 
  (Total for Question 20 is 3 marks) 
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Mark scheme 

Question Working Answer Mark AO Notes 

20 (a)  Explanation C 2.5a C1 for explanation,  
e.g. 68 is outside the range 
of the data 

20 (b) (i)  Yes and reason C 2.4a C1 for Yes and reason, 
e.g. mean will go down as 
Michael’s age is below the 
mean of the 20 people 

          (ii)  Don’t know and reason C 2.4a C1 for ‘don’t know’ and 
reason, e.g. cannot tell as 
do not know other ages 
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Student attempt A 
 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/2 
 

 

 

 

 

 

 

Examiner comments 

(a) A clear indication that the mean cannot be greater than 50. 

(b) In part (i) the student has calculated the mean: although not necessary, this is an acceptable way of 
answering the question. 
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Student attempt B 
 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

0/2 
 

 

 

 

 

 

 

 

 

 

Examiner comments 

(a) A clear indication that the mean cannot be greater than 50. 

(b) The reason given in part (i) is not sufficient, as it doesn’t explicitly state that Michael’s age is lower  
than the mean. 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

 

0/1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/2 
 

 

 

 

 

Examiner comments 

(a) The student makes the common error of dividing by 5 rather than 20 when trying to calculate  
the mean. 

(b) The correct answer of ‘yes’ is given along with a correct reason. 
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GCSE Mathematics Paper 2F (calculator) 

Exemplar question 8 

Foundation tier Paper 2 (calculator)  

 

8 Delia uses this rule to cook some beef. 

 

Cooking time in minutes = 20 × weight in pounds + 30 

 

The weight of the beef is 1.5 kg.  
1 kg = 2.2 pounds. 

(a) How long will the beef take to cook? 

 

 

(4) 
Kevin has a different piece of beef.  
The weight of his beef is 3 kg. 

Kevin says 

‘Because the weight of my piece of beef is twice the weight of Delia’s piece of beef it will 
take twice as long to cook as Delia’s piece took.’ 

 

(b) Is Kevin correct? 

 Explain your answer. 

 

(1) 
  (Total for Question 8 is 5 marks) 

 

Mark scheme 

Question Working Answer Mark AO Notes 

8 (a)  96 minutes M 

P 
 

P 

A 

1.3a 

3.1d
 

3.1d 

1.3b 

M1 for 1.5 × 2.2 (= 3.3) 

P1 for process to start to find cooking 
time 

P1 for full process to find cooking time 

A1 for 96 minutes or 1 hour 36 minutes 

8 (b)  No and comment C 3.4a C1 for no with valid comment eg his 
takes 3 × 2.2 × 20 + 30 = 162 which is 
not double 96 (need both the decision 
and a comment to gain the mark) 
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Student attempt A 
 

 

 

 

 

 

4/4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/1 
 
 

 

Examiner comments 

(a) A fully correct answer with the units correctly stated. 

(b) A nice alternative approach taken here that would gain the mark.  
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Student attempt B 
 

 

 

 

 

 

4/4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/1 
 

Examiner comments 

(a) A fully correct answer with the units correctly stated. 

(b) The student has realised that you would need to add 60 at the end rather than 30 if the statement is 
correct. (The figures alone with the answer of ‘no’ would have been sufficient.) 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

 

 

2/4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/1 
 

 

 

Examiner comments 

(a) The conversion to pounds is incorrect and no method is shown. There is then evidence of the formula 
being applied correctly so both process marks can be awarded. 

(b) The statement is sufficient even though it isn’t clear what ‘it’ the student is referring to. 
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Student attempt D 
 

 

 

 

 

 

 

 

 

 

 

4/4 
 

 

 

 

 

 

 

 

 

 

 

 

0/1 
 

 

 

 

 

 

 

Examiner comments 

(a) A fully correct answer with the units correctly stated. 

(b) The conclusion might be correct, but it is supported by incorrect figures so the mark cannot be 
awarded. 
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Student attempt E 
 

 

 

 

 

 

 

 

 

 

 

3/4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/1 
 

 

 

 

 

Examiner comments 

(a) A fully correct method leading to a correct answer. However, an answer of 96 alone is insufficient: 
there must be units given with the answer in order to gain the final mark. 

(b) The student has worked out both necessary times correctly and shown that they are not equal. 
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Student attempt F 
 

 

 

 

 

 

 

 

 

 

 

4/4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0/1 
 

 

 
 

Examiner comments 

(a) A fully correct answer with the units correctly stated. 

(b) The time to cook Kevin’s beef has been correctly calculated, but the figure to compare this with has not 
been stated. 
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Student attempt G 
 

 

 

 

 

 

 

 

 

 

 

4/4 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/1 
 
 

 

 

 

Examiner comments 

(a) A fully correct answer with the units correctly stated. 

(b) The statement is sufficient, as there is a realisation that the 30 still needs to be added to the time. 
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Exemplar question 9 

Foundation tier Paper 2 (calculator)  

 

11 Imran carried out a survey on the wearing of cycle helmets by the men and the women living 
in his village. 

He used the information he collected to draw two pie charts. 

 men women 

 

 

 helmet    no 
    no  helmet     helmet 
helmet 

 

 

Mary looks at the two pie charts. 

She says: 

“The pie charts show that more women wear helmets than men.” 

(a) Is Mary right? 
You must explain your answer 

 

(1) 
Imran chose to draw pie charts to display the results of his survey. 

(b) Are pie charts the best way to show this information? 
You must explain your answer. 

 

(1) 
  (Total for Question 11 is 2 marks) 

 

Mark scheme 

Question Working Answer Mark AO Notes 

11 (a)  Explanation C 2.3b C1, e.g. No because pie charts show 
proportions not actual numbers or could be 
that there were more men in the survey than 
women 

11 (b)  Explanation C 2.5b C1, e.g. Yes pie charts are useful if you want 
to show proportion in each category or No – 
if you want to show that more women than 
men wear helmets, then bar chart or vertical 
line graph would be more appropriate 
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Student attempt A 
 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

0/1 
 

 

 

 
 

Examiner comments 

(a) A good explanation with example figures given. 

(b) The explanation refers to percentages, with the implication that a pie chart doesn’t show these but a bar 
chart does: this is an incorrect statement so the mark cannot be awarded. 
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Student attempt B 
 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 
 

 

Examiner comments 

(a) A correct explanation. 

(b) In this response the bar chart would, as the student has said, show how many people wore a helmet. 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

 

 

0/1 
 

 

 

 

 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

Examiner comments 

(a) An incorrect statement which just refers to the percentage shown on the pie charts and doesn’t make a 
comment about the actual number of men/women. 

(b) The explanation here is sufficient, as the student realises that you cannot tell how many people do or do 
not wear a helmet from the pie charts. 
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GCSE Mathematics Paper 3F (calculator) 

Exemplar question 10 

Foundation tier Paper 3 (calculator) 

 

11 A has coordinates (40, 60) 
B has coordinates (0, 20) 

A straight line passes through the points A and B.  

The point P lies on this straight line. 

The x-coordinate of P is 0.5. 

(a) Find the y-coordinate of P. 
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(3) 
(b) Is your answer to part (a) reliable? 

Explain your answer. 

(1) 
  (Total for Question 11 is 4 marks) 
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Mark scheme 

Question Working Answer Mark AO Notes 

11 (a)  20.5 P 3.1b 

 

P1 for a correct start to a correct process 
to identify the required straight line,  
e.g. a sketch showing points (40, 60)  
and (0, 20) joined with a line segment  
or a correct process to find the gradient  
of a line between the two points,  

e.g. 60 20

40 0




 (=1) 

   P 3.1b P1 for a correct process using scale 
factors, e.g. showing two similar triangles 
with the line crossing the x-axis or for a 
correct process using y = mx + c to find 
the value of c (= 20) or y = x + 20 

   A 1.3b A1 for 20.5 

11 (b)  decision and 
explanation 

C 3.4b C1 for a decision on the reliability of their 
answer to part (a) with valid explanation 
eg no I have drawn a line on he grid and 
my line may not be accurate(need both the 
decision and an explanation to gain the 
mark) 
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Student attempt A 
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Student attempt A continued 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/3 
 

 

 

 

 

 

 

0/1 
 

 

 

 

 

 

 

Examiner comments 

(a) An algebraic approach is taken, with the equation of the line correctly given along with the correct 
value for the y coordinate. 

(b) The explanation is not correct. 
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Student attempt B 
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Student attempt B continued 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 

Examiner comments 

(a) The student has plotted the points and attempted to draw a graph, but the value given for the  
y coordinate is incorrect. 

(b) The student realises why their method is not reliable. 
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Student attempt C 
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Student attempt C continued 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 

Examiner comments 

(a) The process is correct, but the value of the y coordinate is incorrect. 

(b) The explanation given here is sufficient, as the student realises that their method is unreliable due to 
the scale used. 
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Exemplar question 11 

Foundation tier Paper 3 (calculator) (also Higher tier question 1) 

 

12 Mr and Mrs Sharma are going to France. 

They each have £300 which they want to change into euros.  
They see this deal in a bank. 

 

 

 

 
Great Rates 
Get 1.04 euros for £1 on amounts  
less than £500 

Get 1.12 euros for £1  
when you change £500  
or more 

 
 
 
 
 
 

Mr and Mrs Sharma want the best deal. 

They put their money together before changing it into euros. 

How much extra money do they get by putting their money together before they change it? 

 
 

 (Total for Question 12 is 3 marks) 
 

Mark scheme 

Question Working Answer Mark AO Notes 

12  €48 or £42.86 P 3.1c 

 

P1 for a correct process, using the 
lower rate, to find the amount by 
changing their money separately, 
e.g. 300 × 1.04 × 2 (= 624) 

   P 3.1c 

 

P1 for a correct process, using the 
higher rate, to find the amount by 
changing their money together,  
e.g. 300 × 2 × 1.12 (= 672) 
resulting in two values to compare 

   A 1.3a A1 for 48 euros or £42.85 or £42.86 
if converted to sterling, units must 
be clear 
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Student attempt A 
 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

Examiner comments 

A fully correct method, but the wrong units are given with the final answer so the final mark cannot be 
awarded. 
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Student attempt B 
 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

Examiner comments 

The student has got as far as 624 euros and 672 euros, which is sufficient to gain the first two process 
marks, but then fails to find the difference. 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

A fully correct method, but no units are given with the final answer so the final mark cannot be awarded. 
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Exemplar question 12 

Foundation tier Paper 3 (calculator) (also Higher tier question 4)  

 

15 Linda keeps chickens. 
She sells the eggs that her chickens lay. 

She has 140 chickens. 
Each chicken lays 6 eggs a week. 

Linda gives each chicken 100 g of chicken feed each day.  
The chicken feed costs £6.75 for a 25 kg bag. 

Work out the cost of the chicken feed for every 12 eggs. 

 

 

 

 

 

 

 

 

 

 

 

 (Total for Question 15 is 5 marks) 
 

 

Mark scheme 

Question Working Answer Mark AO Notes 

15  38p P 3.1d P1for a correct first step,  
e.g. 140 × 6 (= 840 eggs per week) 

   P 3.1d P1 for a correct process to find the 
weight of feed per week,  
e.g. 100 × 140 × 7 (= 98000g or 98 kg) 

   P 3.1d P1 for a correct method to find the 
weekly cost, 
e.g. 6.75 ÷ 25 × "98" (= £26.46) 

   P 3.1d P1 for completing the process to find 
the cost of feed required for 12 eggs, 
e.g. (2646 ÷ 840) × 12 = 37.8p 

   A 1.3b A1 for 37.8p or 38p oe 
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Student attempt A 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5/5 
 

 

 

 

 

 

 

 

 
 

Examiner comments 

A fully correct solution, with the correct units given with the answer. 
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Student attempt B 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/5 
 

 

 

 

 

 

 
 

 

 

Examiner comments 

The student starts by finding the weekly number of eggs produced; however, this isn’t used for the final 
answer. The working for the final answer starts below the crossed-out working. Here the error is in the 
conversion of grams to kg. This then leads to the wrong answer. 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/5 
 

 

 

 

 

 

 

 

 

 

Examiner comments 

This student starts by multiplying £6.75 by 4; it isn’t clear where the ‘4’ has come from. (It is possible  
that this is from 100(g) ÷ 25(kg).) Having found what they think is the cost of food per week, the student 
divides this by the number of chickens (140) to find the cost for 6 eggs, and then doubles this to find the 
cost for 12 eggs, so the 3rd and 4th process marks can be awarded. 
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Student attempt D 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5/5 
 

 

 

 

 

 

 

 

 

 

Examiner comments 

A fully correct solution, with the correct units given with the answer. 
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Student attempt E 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4/5 
 

 

 

 

 

 

 

 

 

 
 
 

Examiner comments 

This student has taken the approach of realising that one chicken will lay 12 eggs in two weeks. The 
amount of food needed by one chicken in two weeks is 1.4 kg, which is 0.056 of a 25 kg bag. The 
complete process is correct; the only error is the units in the final answer, with 0.38p rather than £0.38  
or 38p given. 
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Exemplar question 13 

Foundation tier Paper 3 (calculator) (also Higher tier question 6) 

 

17 The diagram shows a rectangle ABCD. 

 
 B A 

 

 

 

 

 

 C D 
 

In the space below, use a ruler and a pair of compasses to construct a right-angled  
triangle equal in area to the area of the rectangle ABCD. 

You must show all your construction lines. 

The base of the triangle, which is equal in length to the side CD, has been drawn for you. 

 

 

 

 

 

 

 

 C D 

 

 (Total for Question 17 is 3 marks) 
 

 

Mark scheme 

Question Working Answer Mark AO Notes 

17  P 2.3a P1 for a construction of a right angle at C 
or D (construction arcs must be seen) 

  P 2.3b 

 

P1 (indep) for the correct height of the 
triangle drawn or shown 

  

A correct right-
angled triangle 
constructed 

P 2.3b P1 for a fully correct constructed triangle 
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Student attempt A 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

The student has constructed a right angle; construction arcs are seen so the first process mark can be 
awarded. There is an attempt to calculate the height, but rounding occurs so the value of 7.6, which would 
come from the student’s measurement of the rectangle, is never seen. 
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Student attempt B 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Examiner comments 

No construction arcs are seen, so the first process mark cannot be awarded. The correct height of the 
triangle is seen, so the second mark can be awarded. 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

The student has constructed a right angle; construction arcs are seen, so the first process mark can be 
awarded. The student has measured the height of the rectangle as 4 cm, so the given height of 8 cm for the 
triangle is correct, but this leads, overall, to an incorrect triangle and the loss of the final mark. 
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GCSE Mathematics Paper 1H (non-calculator) 

Exemplar question 14 

Higher tier Paper 1 (non-calculator)  

 

9 ABCDEF is a regular hexagon. 
AJFGH is a regular pentagon. 

 

C D 
 
 
 
 

B E 
 

J 
 

 

A F 
 
 

H G 
 

Work out the size of angle BAJ. 

 

 

 

 

 

 

 

 (Total for Question 9 is 4 marks) 
 

 

Mark scheme 

Question Working Answer Mark AO Notes 

9  84o P 3.1b 

 

P1 for process to find size of interior angle 
of hexagon or pentagon 

   P 3.1b P1 for establishing a correct process to find 
angle JAF, e.g. JAF = (180 − 108) ÷ 2 

   P 3.1b P1 for a complete process to find angle BAJ 

   A 1.3b A1 cao 
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Student attempt A 
9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4/4 
 

 

 

 

 

 

 

 

 

Examiner comments 

A fully correct answer, with angle BAJ given as 84°. 
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Student attempt B 
9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/4 
 

 

 

 
 

 

 

 

Examiner comments 

An interior angle of the hexagon is correctly shown as 120°. The correct processes to calculate angle BAJ 
are seen in the working space. The number 84 is seen in the working space but the lack of a degrees sign 
means that the final accuracy mark cannot be awarded. 
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Student attempt C 
9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4/4 
 

 

 

 

 

 

 

 
 

Examiner comments 

The answer is correct and shown on the diagram as well as in the circled answer. 
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Exemplar question 15 

Higher tier Paper 1 (non-calculator)  

 

10 Ishmael is a salesperson for a company. 

His monthly wage is made up of his fixed basic wage plus commission. 

His commission for a month is a fixed percentage of the sales he makes that month.  
The table gives some information about his monthly wages. 

 

Month Monthly wage (£) Sales (£) 

June 1700 20 000 

July 2200 30 000 

August 2050 27 000 

 

In September, Ishmael’s monthly wage was £1850 Work out his sales, in £, for September. 

 

 (Total for Question 10 is 4 marks) 
 

Mark scheme 

Question Working Answer Mark AO Notes 

10  P 2.3a 

 

P1 for process to interpret 
information,  
e.g. 2200 – 1700 = 500 oe 
or use y = mx + c or start 
to draw graph 

  P 3.1d 

 

P1 for process to build on 
initial strategy,  
e.g. 2200 − 1700 = 500 
and 30000 − 20000 = 
10000 oe use proportional 
increase or process to find 
m and c 

  P 3.1d 

 

P1 for strategy to use 
found information,  
e.g. 1000 ÷ 5 or use 
values of m and c or use 
straight line graph 

  

Method 1 

2200 − 1700 = 500 

30000 − 0000 = 10000 

For every £100 increase in wage 
the increase in sales = £2000 

1850 − 1700 = 150 

Difference in sales  
= 1.5×2000 = 3000 

20000 + 3000 

Method 2 

Use y = mx + c 

1700 = 20000m + c 

2200 = 30000m + c 

2000030000

17002200




m  

= 0.05 

c = 2200 – 30000×0.05 = 700 

When y = 1850, 
05.0

7001850 
x  

Method 3 

Draw a graph 

A 1.3b A1 cao 
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Student attempt A 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4/4 
 

 

 

 

Examiner comments 

The correct processes are shown along with the correct answer. 
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Student attempt B 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/4 
 

 

 

 

 

 

 
 

Examiner comments 

The processes shown in the working are fully correct. There is an arithmetic error towards the bottom of 
the page, where 1150/50 is evaluated as 13 rather than 23. This leads to an incorrect answer, so the final 
mark cannot be awarded. 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/4 
 

 

 

 
 
 

 

 

 

Examiner comments 

The working in the table shows a correct start has been made to solve the problem. The sight of the correct 
differences in the two columns means that two process marks can be awarded. 
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Exemplar question 16 

Higher tier Paper 1 –Non-calculator  

 

11 (b) The force of attraction, F newtons, between two magnets varies inversely as the square of 
the distance, d cm, between the two magnets. 

(i) What happens to the force of attraction between the magnets when the distance 
between the magnets is doubled? 

 

 
 
 
 
 

 When the magnets are 3 cm apart the force of attraction between them is 40 newtons. 

(ii) What is the force of attraction between the magnets when they are 10 cm apart? 

 

 

 

 

 

 

(5) 
 (Total for Question 11b is 5 marks) 

 

 

Mark scheme 

Question Working Answer Mark AO Notes 

11 (b) (i)  1

4
 of original force

 
P 

 
3.1c P1 for 

2

k
F

d
  and 

2(2 )

k
F

d
  

(d may be numerical) or ‘Force 
gets smaller’ 

   P 3.3 P1 for full interpretation of 
results rather than a specific 
distance,  

e.g. 
1

4
 of original force 

11 (b) (ii) 
2

40
3

k
  (k = 360) 

 
3.6 N 

 
M 

 
1.3b M1 for 

2
40

3

k
  

 360 ÷ 102  M 1.3b M1 for complete method,  
e.g. 360 ÷ 102 

   A 1.3b A1 cao 
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Student attempt A 
 

 

 

 

1/2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/3 
 

 

 

 

 
 

Examiner comments 

(i) The student has recognised that the inverse relationship means that the force will decrease, but hasn’t 
identified by how much, so only one mark can be awarded.  

(ii) A fully correct solution. 
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Student attempt B 
 

 

 

2/2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/3 
 

 

 

 

 

 

 
 

Examiner comments 

(i) A correct answer; sufficient for full marks. 

(ii) A fully correct solution. 
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Exemplar question 17 

Higher tier Paper 1 (non-calculator)  

 

14 Here is a board for a game. 
 

Left Right 

Win –2 –1 Start 1 2 Win 

 

Jim begins with a counter on Start. He rolls a fair dice. 

He moves his counter one square to the right when the dice lands on 1 or on 2 or on 3  
or on 4 

Otherwise he moves his counter one square to the left.  

Jim rolls the dice twice and moves his counter twice. 

(a) Work out the probability that his counter will then be on the square with 2 on it. 

 

 

 

 

 

(2) 
Jim puts the counter back on the Start square. 

He rolls the dice 3 times and moves his counter three times. 

(b) Work out the probability that his counter will then be on the square with –1 on it. 

 

 

 

 

 

 

(3) 
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Jim wins the game when his counter lands on a square with Win on it.  

Jim says: 

 “I cannot win in an even number of throws of the dice.” 

(c) Explain whether or not Jim is correct. 

 

 

 

 

 

 

 

 

 

 

(1) 
 (Total for Question 14 is 6 marks) 

 

 

Mark scheme 

Question Working Answer Mark AO Notes 

14 (a)  
6

4

6

4
  

36

16  P 3.1c 

 

P1 for process to calculate probability of RR, 

e.g. 
6

4

6

4
  or sample space with all elements 

correctly identified 

   A 1.3a A1 oe 

14 (b) 2 2 4
3

6 6 6
    48

216
 P 3.1d 

 

P1 for process to calculate probability of RRL 
in any one order,  

e.g. 2 2 4

6 6 6
   

   P 3.1d 

 

P1 for process to calculate correct probability, 

e.g. 
2 2 4

3
6 6 6

    

   A 1.3b A1 oe 

14 (c)  Yes + 
reason 

C 1.3b C1 Yes because an even number of +1s  
and –1s cannot give the answers +3 or – 3 
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Student attempt A 
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Student attempt A continued 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Examiner comments 

(a) The student has made the error of adding the two probabilities. At this level, students need to show the 
correct operation as well as the correct probabilities. 

(b) The probabilities have again been added rather than multiplied.  

(c) A full explanation. 
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Student attempt B 
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Student attempt B continued 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

0/1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Examiner comments 

(a) A correct answer. 

(b) The first process mark can be awarded for the correct three probabilities multiplied together. This is 
then multiplied by 2 rather than by 3, so no further marks can be awarded. 

(c) An incorrect answer. 
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Student attempt C 
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Student attempt C continued 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

(a) A correct answer. 

(b) The correct working is seen. It is then not completely clear which fraction is the final answer. There are 
several to choose from; it is incumbent on the student to make their final answer clear. 

(c) Just about enough here to award the mark. 
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GCSE Mathematics Paper 2H (calculator) 

Exemplar question 18 

Higher tier Paper 2 (calculator)  

 

14 A biologist is studying the effects of global warming on animal size. 
The histogram gives information about the masses of a species of snail in a sample he took in 
2013 from a large lake. 

 

5 

 

 

4 

 

 

3 

Frequency 
   density 

2 

 

 

1 

 

 

 

0 10 20 30 40 50 60 70 80 90 100 110 120 

Mass (grams) 
 

The mean mass of the same species of snail taken from the lake in 2003 was 75 grams. 

(a) Is there any evidence to support the hypothesis that the mass of this species of snail has 
decreased? 

(5) 
 (Total for Question 14a is 5 marks) 
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Mark scheme 

Question Working Answer Mark AO Notes 

P 2.3a P1 for process to interpret 
histogram to find frequencies, 
e.g. (40 − 10) × 0.8 

P 
 

3.1b P1 for process to use frequencies 
and midpoints  

(∑fx=) 24×25 + 42×50 + 
64×70 + 44×85 + 54×100 
= 16 320 

(∑f=) 24+42+64+44+54 
=228 

M 
 

1.3b M1 for (∑fx) ÷ (∑f) 

A 
 

1.3b A1 for a value 71 – 72 

14 (a)  

Mean = 16 320÷228 = 
71.6 

Conclusion 
+ support 

C 
 

2.1b C1 (dependent on P1) for  
an inference based on the 
calculated value of the mean, 
e.g. the evidence supports the 
hypothesis as the mean in 2013 
is lower 
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Student attempt A 
14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/5 
 

 

 

 

 

 

 

 

Examiner comments 

The student has made a correct start, with the correct frequencies stated and used with the midpoints. 
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Student attempt B 
14 

 

 

 

 

 

 

 

 

 

 

 

4/5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

A fully correct solution. However, due to the absence of a suitable conclusion, the student has failed 
provide an overall answer to the question. 
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Student attempt C 

14 

 

 

 

 

 

 

 

 

 

 

 

 

 

5/5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

A fully correct solution with an appropriate conclusion present. 
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Student attempt D 

14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/5 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Examiner comments 

The method is fully correct, so the method and process marks can be awarded. There is an error in the 
arithmetic when finding the number of snails. This leads to the wrong answer and the loss of the accuracy 
mark. There is no final comment; there is an inequality statement present, but this is not sufficient to allow 
the award of the final mark. 
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GCSE Mathematics Paper 3H (calculator) 

Exemplar question 19 

Higher tier Paper 3 (calculator)  

 

10 The diagrams show a sequence of patterns made from grey tiles and white tiles. 

 
 
 
 
 
 
 
 
 
 

Pattern 1 Pattern 2 Pattern 3 Pattern 4  

The number of grey tiles in each pattern forms an arithmetic sequence. 

(a) Find an expression, in terms of n, for the number of grey tiles in Pattern n. 

 
 
 
 
 
 
 
 
 
 
 
 

(2) 
 

The total number of grey tiles and white tiles in each pattern is always the sum of the  
squares of two consecutive whole numbers. 

(b) Find an expression, in terms of n, for the total number of grey tiles and white tiles  
in Pattern n. 
Give your answer in its simplest form. 

(3) 
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(c) Is there a pattern for which the total number of grey tiles and white tiles is 231? 
Give a reason for your answer. 

 (2) 
The total number of grey tiles and white tiles in any pattern of this sequence is always an  
odd number. 

(d) Explain why. 

 (2) 
 (Total for Question 10 is 9 marks) 

 

Mark scheme 

Question Working Answer Mark AO Notes 

10 (a)   2n – 1 P 2.1a 

 

P1 for process to deduce nth 
term from information given, 
e.g. 2n + k oe 

   A 1.3a A1 for k = –1 

10 (b)  2n2 – 2n + 1 P 2.3a P1 starts process for at least first 
3 pattern numbers by looking for 
sums of squares, e.g.  
1st: 1 = 0 + 1, 2nd: 5 = 4 + 1 
3rd: 13 = 9 + 4 or begins to 
make a difference table at least 
as far as second differences 

   P 2.2 P1 for process that leads to 
identification of n2 and (n – 1)2 
or to identification of 2n2 from a 
difference table  

   A 1.3 A1 2n2 – 2n + 1 

10 (c)  No with a clear 
correct reason 
given 

P 2.4a P1 for an attempt to solve the 
equation  
2n2 – 2n – 230 = 0 or evaluating 
2n2 – 2n + 1 when n = 11 and 12 

   C 2.4a C1 for No and evidence, e.g. 
11.2... or 221 and 265 

10 (d)  Complete 
explanation 

P 2.4a P1 for an argument in words or 
using symbols, e.g. in any two 
consecutive numbers one is even 
and one is odd and the square of 
an even number is even and the 
square of an odd number is odd 

The sum of an odd and an even 
number is odd 

   C 2.4a C1 conclusion with a correct 
complete argument 
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Student attempt A 
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Student attempt A continued 
 

 

 

 

 

1/2 
 

 

 

 

 

 

 

 

 

 

 

1/2 
 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

(a) A correct expression. 

(b) Expression is correct but not simplified. 

(c) The student has evaluated 102 + 112 correctly, but not 112 + 122; the decision, although correct, is 
therefore based on inaccurate figures, so the final mark cannot be awarded. 

(d) A partially correct statement, but not quite complete as there is no recognition that, in two consecutive 
integers, there is always one odd and one even number. 
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Student attempt B 
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Student attempt B continued 
 

2/2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1/2 
 

 

 

 

 

 

 

 

 

 

 

 

Examiner comments 

(a) A correct expression. 

(b) Expression is correct but not simplified. 

(c) The student has evaluated 102 + 112 and 112 + 122, and has the correct figures to support their decision. 

(d) In order to gain both marks this student would need to go further and consider n being an odd number. 
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Student attempt C 
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Student attempt C continued 
 

 

0/2 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2/2 
 

 

 

 

 

 

 

 

 

Examiner comments 

(a) A correct expression. 

(b) A correct simplified expression. 

(c) Incorrect. 

(d) The student has gone back to part (b) and used this expression for their explanation. 

NB As can be seen by these exemplars, there were several different correct approaches that could be taken 
to answer this question. 



Exemplar question 20 

Pearson Edexcel Level 1/Level 2 GCSE (9–1) in Mathematics 
Exemplar student answers with examiner comments  © Pearson Education 2014 

108 

Exemplar question 20 

Higher tier Paper 3 (calculator)  

 

11 Alfred studies animal populations on an island. 

The size of an animal population at the start of 2014 was 2500.  
The size of this animal population increases exponentially.  
Alfred assumes that the rate of increase is 20% per year. 

(a) Using his assumption, work out the size of this animal population at the start of 2009. 

 

 

 

 

 

 

(3) 
(b) Alfred’s assumption is too high. Explain how your answer to part (a) is affected. 

 

 

 

 

 

 

 

(1) 
(Total for Question 11 is 4 marks) 

 
 

Mark scheme 

Question Working Answer Mark AO Notes 

11 (a)  1005 P 3.1c P1 for process to translate 
problem into algebraic form, e.g. 

520.12500  P  

  M 1.3a M1 520.12500 P  

 

520.12500  P    
520.12500 P  = 

1004.69 

 A 1.3a A1 1005 

11 (b)   Correct 
explanation 

C 3.5 C1 for an explanation eg the 
original population size will be 
greater 
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Student attempt A 
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0/1 
 

 

 

 

 

 

 

 

 

Examiner comments 

(a) A common incorrect method that is frequently seen when students are asked to solve original value 
(reverse percentage) problems. 

(b) An incorrect statement. 
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Student attempt B 
 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 

 

 
 
 

 

Examiner comments 

(a) The method is correct, but the final figure has been rounded down rather than up. 

(b) A correct statement. 
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Student attempt C 
 

 

 

 

 

 

 

 

 

 

 

 

3/3 
 

 

 

 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 

 

 

Examiner comments 

(a) A correct solution. 

(b) A very comprehensive correct statement. 
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Student attempt D 
 

 

 

 

 

 

 

 

 

 

2/3 
 

 

 

 

 

 

 

 

 

 

 

1/1 
 

 

 

 

 

 

 

 

 

Examiner comments 

(a) A correct method of solution, but the student has not considered their answer in the context of the 
problem and left the answer as a decimal rather than rounded to an integer value. 

(b) A correct statement. 
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Student attempt E 
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0/1 
 

 

 

 

 

 

 

 

 

 

Examiner comments 

(a) A correct method of solution, but the student has not considered their answer in the context of the 
problem and left the answer as a decimal rather than rounded to an integer value. 

(b) An incorrect statement. 
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Student attempt F 
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0/1 
 

 

 

 

 

 

 

 

Examiner comments 

(a) A correct solution. 

(b) The student has failed to answer the question. 
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Student attempt G 
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Examiner comments 

(a)  The method is correct, but the final figure has been rounded down rather than up. 

(b) A correct statement. 
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Exemplar question 21 

Higher tier Paper 3 (calculator)  

 

12 A rectangular sheet of paper can be cut into two identical rectangular pieces in two  
different ways. 

 

 

 

 

 

 

 

 

 

When the original sheet of paper is cut one way, the perimeter  
of each of the two pieces is 50 cm. 

When the original sheet of paper is cut the other way, the perimeter  
of each of the two pieces is 64 cm. 

What is the perimeter of the original sheet of paper? 

 

 (Total for Question 12 is 5 marks) 
 

Mark scheme 

Question Working Answer Mark AO Notes 

76 cm P 3.2 P1 for correct process to set up 
equations, 

e.g. 50
22

 ww
hh

 

and 64
22

 hh
ww

 

 P 3.1d P1 for correct process to find 
value of one variable 

 P 3.1d P1 for correct process to find 
value of other variable 

 P 3.1d P1 for correct process to find 
numerical value of perimeter, 
e.g. 2 × (‘12’ + ‘26’) 

12  Let h and w be the 
dimensions of the 
original rectangle 

 

h + 2w = 50 

2h + w = 64 

w = 12, h = 26 

 

Perimeter = 2 × 12 
+ 2 × 26 

 A 1.3b A1 cao 
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Student attempt A 
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Examiner comments 

A fully correct solution. 
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Student attempt B 
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Examiner comments 

The student has successfully translated the problem into a pair of simultaneous equations. The correct 
values for their variables have been found, but there is no attempt to find the perimeter of the original 
sheet of paper. 



Exemplar question 21 

Pearson Edexcel Level 1/Level 2 GCSE (9–1) in Mathematics 
Exemplar student answers with examiner comments  © Pearson Education 2014 

119

Student attempt C 
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Examiner comments 

A fully correct solution apart from the lack of units with the final answer. 
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Student attempt D 
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Examiner comments 

There is some confusion in this response over the definition of x and y. The student’s diagram shows x and 
y being used for the dimensions of the original sheet of paper. The simultaneous equations are therefore 
incorrect. There are correct processes seen for the solution of these simultaneous equations and the 
subsequent use of the found values to find the perimeter. Three process marks can therefore be awarded. 
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