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Help prepare your 
GCSE Maths students 
with confidence
Every year in GCSE Maths exams, students 
often misread, misunderstand or misinterpret 
questions and don't always do what the 
question is asking them to do.

This booklet has been designed by our curriculum experts for you 
to use with your students to explore real responses. Inside you’ll 
find best practice approaches, example responses, examiner 
commentaries and tips on how to access more marks.

4 © 2022 AQA



Higher Tier – Paper 2
Question 5
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Circle the inequality represented by the diagram. 
 

  

 

 [1 mark] 

   
–5 < x < 1 –5 < x ⩽ 1 –5 ⩽ x < 1 5 ⩽ x ⩽ 1 

 

 
 
 
 
 

5  
 

Solve     5(2x – 1) = 6x + 9 
 [3 marks]  

 

  

  

  

  

  

  

 
 

x =   
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Question 5, response 1

 

 

This is a very well set out solution. It’s clearly written and each line shows one step of the process 
until the value of x is calculated. The chosen answer is then clearly written on the answer line. 

This response scores 3 marks. 

 

  

Commentary
This is a very well set out solution. It’s clearly written and each line shows one step of 
the process until the value of x is calculated. The chosen answer is then clearly written 
on the answer line. 
3 marks
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Question 5, response 2

 

 

This solution is correct until the last line when the division is the wrong way round. If the student 
had shown the last calculation, then this error might have been avoided. 

This response scores 2 marks (M1,M1,A0). 

 

  

Commentary
This solution is correct until the last line when the division is the wrong way round. If the 
student had shown the last calculation, then this error might have been avoided.
2 marks (M1,M1,A0)
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Question 5, response 3

 

 

This student has made an error when expanding the bracket. However, their method from that point 
on is correct. The follow through mark can be awarded. 

This response scores 2 marks (M0,M1,A1ft). 

  

Commentary
This student has made an error when expanding the bracket. However, their method 
from that point on is correct. The follow through mark can be awarded.
2 marks (M0,M1,A1ft)
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Question 5, response 4

 

 

This student has expanded the brackets correctly. Unfortunately, they are then unable to solve the 
equation. This is a skill which should be practised as it will always be assessed at GCSE. 

This response scores 1 mark (M1,M0,A0). 

 

Commentary
This student has expanded the brackets correctly. Unfortunately, they are then unable to 
solve the equation. This is a skill which should be practised as it will always be assessed 
at GCSE.
1 mark (M1,M0,A0)
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Question 7

4 
 

 

*04* 
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Show that 2125 can be written as  
           a cube number multiplied by a prime number between 10 and 20 

[2 marks]  
 

  

  

  

  

  

 
 
 
 
 

7 
  

Sam types a constant number of words per minute. 
He takes 8 minutes to type a report of 416 words. 

How long does it take him to type an essay of 1534 words? 
Give your answer in minutes and seconds. 

 [3 marks]  
 

  

  

  

  

  

 

Answer 

 

 minutes   

 

  seconds 
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Question 7, response 1

 

 

This student’s first four lines are all useful calculations, each of which could be used to solve the 
problem. However, the calculation on the fifth line is not useful for solving this problem. This 
student’s first line calculates how many times longer the essay will take than the report. They could 
have simply multiplied this result by 8 to get the required answer. 

This response scores 1 mark (M1,M0,A0). 

  

Commentary
This student’s first four lines are all useful calculations, each of which could be used to 
solve the problem. However, the calculation on the fifth line is not useful for solving this 
problem. This student’s first line calculates how many times longer the essay will take 
than the report. They could have simply multiplied this result by 8 to get the required 
answer.
1 mark (M1,M0,A0)
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Question 7, response 2

 

 

This student has correctly calculated the length of time required for the essay. However, they have 
incorrectly converted 0.5 minutes into seconds. 

This response scores 2 marks (M1,M1,A0). 

  

Commentary
This student has correctly calculated the length of time required for the essay. However, 
they have incorrectly converted 0.5 minutes into seconds.
2 marks (M1,M1,A0)
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Question 7, response 3

 

 

This is a very well set out solution, clearly explaining the significance of the calculation  416 ÷ 8 

This response scores 3 marks. 

 

Commentary
This is a very well set out solution, clearly explaining the significance of the calculation 
416 ÷ 8.
3 marks
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Question 8 5 
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A school play takes place each day from Monday to Friday. 
Here are the attendances on four of the days. 
 
 

Monday Tuesday Wednesday Thursday 

72 83 88 97 

 
 
For all five days, the mean attendance is 90 

Work out the attendance on Friday. 
 [3 marks]  

 

  

  

  

  

  

 
 

Answer   

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question  
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Question 8, response 1

 

 

This student has adopted a poor method which appears to be a type of trial and improvement. 

However, it clearly states the correct answer, and there is no evidence of any incorrect work leading 

to it. Therefore, this answer can be awarded full marks. This is a risky approach which is not 

recommended. 

This response scores 3 marks. 

  

Commentary
This student has adopted a poor method which appears to be a type of trial and 
improvement. However, it clearly states the correct answer, and there is no evidence of 
any incorrect work leading to it. Therefore, this answer can be awarded full marks. This 
is a risky approach which is not recommended.
3 marks

15© 2022 AQA

GCSE MATHS: ANSWERS AND COMMENTARIES



Question 8, response 2

 

 

This student has adopted an algebraic approach. They have let the required value be x, and then 

formed an equation which they have carefully solved. 

This response scores 3 marks. 

  

Commentary
This student has adopted an algebraic approach. They have let the required value be x, 
and then formed an equation which they have carefully solved.
3 marks
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Question 8, response 3

 

 

This student has started to calculate the average of the first four days, but then abandoned this 

method. Instead, they have then calculated the total of the first four days and then worked out how 

many extra are required on Friday. 

This response scores 3 marks. 

  

Commentary
This student has started to calculate the average of the first four days, but then 
abandoned this method. Instead, they have then calculated the total of the first four days 
and then worked out how many extra are required on Friday.
3 marks
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Question 8, response 4

 

 

This student has correctly calculated the average of the first four days, and then worked out how 

much needs to be added to that average to get the required average. This is the start of a valid 

method, but this student was unsure of how to proceed.  

This response scores 1 mark (M1,M0,A0). 

 

Commentary
This student has correctly calculated the average of the first four days, and then worked 
out how much needs to be added to that average to get the required average. This is the 
start of a valid method, but this student was unsure of how to proceed.
1 mark (M1,M0,A0)
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Question 11 8

*08*
IB/M/Jun22/8300/2H

Do not write 
outside the 

box11 A shape is made by joining a right-angled triangle to a rectangle.

Work out the area of the shape.
[5 marks]

Answer  cm2

Not drawn
accurately
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Question 11, response 1

 

 

This student has sensibly labelled the diagram to clarify which side they are referring to. 
Unfortunately, they have treated the 30 cm side as the hypotenuse of the triangle. However, they 
correctly use their value of a to find the area of the rectangle. 

This student scores 2 marks (M1,M0,M1,M0,A0).  

Commentary
This student has sensibly labelled the diagram to clarify which side they are referring 
to. Unfortunately, they have treated the 30 cm side as the hypotenuse of the triangle. 
However, they correctly use their value of a to find the area of the rectangle.
2 marks (M1,M0,M1,M0,A0)
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Question 11, response 2

 

 

This student has correctly calculated the hypotenuse of the triangle. They also correctly calculate the 
area of the rectangle. Their method for calculating the area of the triangle is correct, although they 
unnecessarily use the formula ½absin C. Unfortunately, their calculator must have been in the wrong 
angle mode as their triangle area is incorrect. 

This student scores 4 marks (M1,M1,M1,M1,A0). 

 

  

Commentary
This student has correctly calculated the hypotenuse of the triangle. They also correctly 
calculate the area of the rectangle. Their method for calculating the area of the triangle 
is correct, although they unnecessarily use the formula ½absin C. Unfortunately, their 
calculator must have been in the wrong angle mode as their triangle area is incorrect.
4 marks (M1,M1,M1,M1,A0)
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Question 11, response 3

 

 

This student’s work is very clearly set out. They correctly calculated the hypotenuse of the triangle 
and then the area of the rectangle. However, their method for the area of the triangle is incorrect as 
they calculate  ½ × 34 × 16  instead of  ½ × 30 × 16. 

This student scores 3 marks (M1,M1,M1,M0,A0). 

  

Commentary
This student’s work is very clearly set out. They correctly calculated the hypotenuse of 
the triangle and then the area of the rectangle. However, their method for the area of 
the triangle is incorrect as they calculate ½ × 34 × 16 instead of ½ × 30 × 16.
3 marks (M1,M1,M1,M0,A0)
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Question 11, response 4

 

 

This student has shown their fully correct method very clearly. The error (½ × 30 × 16 = 31) is easy 
for the examiner to find and so just the A mark is lost. 

This student scores 4 marks (M1,M1,M1,M1,A0). 

 

 

  

Commentary
This student has shown their fully correct method very clearly. The error  
(½ × 30 × 16 = 31) is easy for the examiner to find and so just the A mark is lost.
4 marks (M1,M1,M1,M1,A0)
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Question 11, response 5

 

 

This student seems unsure of how to complete the question. However, instead of leaving the 
response space empty, they have calculated as much as possible. Their methods for finding the 
length of the hypotenuse and then the area of the rectangle are completely correct. 

This student scores 3 marks (M1,M1,M1,M0,A0). 

 

  

Commentary
This student seems unsure of how to complete the question. However, instead of 
leaving the response space empty, they have calculated as much as possible. Their 
methods for finding the length of the hypotenuse and then the area of the rectangle 
are completely correct.
3 marks (M1,M1,M1,M0,A0)
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Question 11, response 6

 

 

This student mislabels the sides of the triangle, but their calculation for its area is correct. 

This student scores 1 mark (M0,M0,M0,M1,A0). 

 

  

Commentary
This student mislabels the sides of the triangle, but their calculation for its area is correct.
1 mark (M0,M0,M0,M1,A0)
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Question 11, response 7

 

 

This student’s method is a little unclear but completely correct. 
There are two arithmetical errors:  52 × 34 = 1168  and  480 ÷ 2 = 480. 

This student scores 4 marks (M1,M1,M1,M1,A0). 

 

  

Commentary
This student’s method is a little unclear but completely correct.
There are two arithmetical errors: 52 × 34 = 1168 and 480 ÷ 2 = 480.
4 marks (M1,M1,M1,M1,A0)
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Question 11, response 8

 

 

This student has clearly used Pythagoras’ theorem, but has unfortunately treated the 30 cm side as 
the hypotenuse. They then use the width of the rectangle to find its area, but neglect to include the 
area of the triangle. 

This student scores 2 marks (M1,M0,M1,M0,A0). 

 

  

Commentary
This student has clearly used Pythagoras’ theorem, but has unfortunately treated the 
30 cm side as the hypotenuse. They then use the width of the rectangle to find its area, 
but neglect to include the area of the triangle.
2 marks (M1,M0,M1,M0,A0)
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Question 11, response 9

 

 

This student has correctly calculated the perimeter of the rectangle. 
 
They have also calculated  ½ × (30+16). Neither of these are valid calculations in this question. 
However, their method includes a correct calculation for the rectangle width, so they can be 
awarded the method marks for this. 

This student scores 2 marks (M1,M1,M0,M0,A0). 

 

Commentary
This student has correctly calculated the perimeter of the rectangle.
They have also calculated ½ × (30+16). Neither of these are valid calculations in this question.
However, their method includes a correct calculation for the rectangle width, so they can 
be awarded the method marks for this.
2 marks (M1,M1,M0,M0,A0)
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Question 13(a) 10 
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Outside a cafe there is a large plastic ice cream cornet. 

The cornet is a hemisphere on top of a cone. 
 

  

 

    
   

The cone and the hemisphere each have radius 24 cm  

The cone has perpendicular height 117 cm 

 

 
 

 
13 

 
(a) 

  
Work out the total volume of the cornet. 

 [4 marks]  
 

  

  

  

  

  

  

 

Answer   

 

cm3 
 

 
  

Volume of a cone = 
3
1 πr2h      

r is the radius  

h is the perpendicular height 

Volume of a hemisphere = 
3
2 πr3      

r is the radius  
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Question 13(a), response 1

 

 

This student has not shown their method, but their answer is within the acceptable range. 

This response is awarded 4 marks. 

  

Commentary
This student has not shown their method, but their answer is within the acceptable range.
4 marks
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Question 13(a), response 2

 

 

This student’s response is difficult to read. They have written + signs instead of × signs. 
However, one of their calculated areas, 9216π, is correct, so the first two marks can be awarded. 

This response scores 2 marks (M1,A1,M0,A0). 

  

Commentary
This student’s response is difficult to read. They have written + signs instead of × signs.
However, one of their calculated areas, 9216π, is correct, so the first two marks can be 
awarded. 
2 marks (M1,A1,M0,A0)

31© 2022 AQA
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Question 13(a), response 3

 

 

This student has correctly calculated the volume of each part of the cornet. 
Unfortunately, they have then divided their volumes rather than adding them. 

This response scores 2 marks (M1,A1,M0,A0). 

  

Commentary
This student has correctly calculated the volume of each part of the cornet.
Unfortunately, they have then divided their volumes rather than adding them.
2 marks (M1,A1,M0,A0)
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Question 13(a), response 4

 

 

This student correctly calculated the hemisphere volume. Their calculation for the cone volume is 
correct but their answer is incorrect. However, they then show the two volumes being added, so the 
second method can be awarded. 

This response scores 3 marks (M1,A1,M1,A0). 

  

Commentary
This student correctly calculated the hemisphere volume. Their calculation for the cone 
volume is correct but their answer is incorrect. However, they then show the two volumes 
being added, so the second method can be awarded. 
3 marks (M1,A1,M1,A0)
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Question 13(a), response 5

 

 

This response is well set out but includes a small error on the fourth line – the π symbol has been 
omitted. However, the student recovers and calculates the correct answer. 

This response scores 4 marks. 

  

Commentary
This response is well set out but includes a small error on the fourth line – the π symbol 
has been omitted. However, the student recovers and calculates the correct answer.
4 marks
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Question 13(a), response 6

 

 

This student unnecessarily rounds each of their volumes, including their final answer. 
However, the correct answer is shown, so the rounding can be ignored. 

This response scores 4 marks. 

  

Commentary
This student unnecessarily rounds each of their volumes.
However, the correct answer is shown, so the rounding can be ignored. 
4 marks
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Question 13(a), response 7

 

 

This student has correctly calculated the volume of the cone. However, they then use this volume as 
the radius when calculating the hemisphere volume. 

This response scores 2 marks (M1,A1,M0,A0). 

 

Commentary
This student has correctly calculated the volume of the cone. However, they then use this 
volume as the radius when calculating the hemisphere volume.
2 marks (M1,A1,M0,A0)
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Question 13(b) 11 
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The actual cornets that the cafe sells are similar to the plastic one. 

 For the actual cornets, the cone and the hemisphere each have radius 2 cm 

How many times greater is the volume of the plastic cornet than an actual cornet? 
[3 marks]  

 

  

  

  

  

  

  

  

 
 

Answer   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Turn over for the next question  
 
 
 

  
 
7 

 

GCSE MATHS: ANSWERS AND COMMENTARIES

© 2022 AQA 37



Question 13(b), response 1

 

 

This response is unclear as no method is shown. However, this student is lucky as one of the 
numbers (40.8407045) is recognised as the volume of the smaller cone. From this we can infer that 
the linear ratio of 12 must have been calculated. The student should have made this more obvious 
to be certain of the mark they gain. 

This response scores 1 mark (M1,M0,A0). 

  

Commentary
This response is unclear as no method is shown. However, this student is lucky as one of 
the numbers (40.8407045) is recognised as the volume of the smaller cone. From this we 
can infer that the linear ratio of 12 must have been calculated. The student should have 
made this more obvious to be certain of the mark they gain.
1 mark (M1,M0,A0)
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Question 13(b), response 2

 

 

This student has calculated the linear ratio of 12. They have then used this to calculate the volumes 
of the small cone, small hemisphere, and hence the small cornet. Presumably they have then used 
this to correctly calculate the volume ratio. They have shown these calculations clearly but, just in 
case of an error, they should have also shown the final division. 

This response scores 3 marks. 

  

Commentary
This student has calculated the linear ratio of 12. They have then used this to calculate 
the volumes of the small cone, small hemisphere, and hence the small cornet. 
Presumably they have then used this to correctly calculate the volume ratio. They have 
shown these calculations clearly but, just in case of an error, they should have also 
shown the final division.
3 marks
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Question 13(b), response 3

 

 

This student has calculated the volume of the small hemisphere and then divided this into the 
volume of the big hemisphere. 

This response scores 3 marks. 

  

Commentary
This student has calculated the volume of the small hemisphere and then divided this into 
the volume of the big hemisphere.
3 marks
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Question 13(b), response 4

 

 

This student has attempted to calculate the volume of the small cornet. However, they have not 
reduced the height of the cone. 

This response scores 0 marks. 

  

Commentary
This student has attempted to calculate the volume of the small cornet. However, they 
have not reduced the height of the cone.
0 marks

41© 2022 AQA
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Question 13(b), response 5

 

 

This student has only calculated the linear ratio. They should have cubed this number to get the 
volume ratio. 

This response scores 1 mark (M1,M0,A0). 

Commentary
This student has only calculated the linear ratio. They should have cubed this number to 
get the volume ratio.
1 mark (M1,M0,A0)
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Question 13(b), response 6

 

 

This student has used the quick method of cubing the linear ratio to find the volume ratio. They have 
then checked their answer to see if it works. 

This response scores 3 marks. 

 

Commentary
This student has used the quick method of cubing the linear ratio to find the volume 
ratio. They have then checked their answer to see if it works.
3 marks

43© 2022 AQA
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Question 14(a) 12 
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A survey was held in a football stadium. 

A sample of the crowd was asked about the importance of a family area. 

The pie chart represents the answers. 
 

  

 

 
 
 

14 

 
 

(a) 

  
 
The total number of people in the crowd was 29 250 

Estimate how many people in the crowd think that a family area is very important. 
Assume that the sample is representative of the crowd. 

[3 marks]  
 

  

  

  

  

 
 

Answer   

 

 
  

© 2022 AQA44



Question 14(a), response 1

 

 

This student has calculated the total number of people in the sample.  They’ve then found an 
equivalent fraction to that represented by ‘Very important’ in the pie chart, clearly explaining their 
method. 

This response scores 3 marks. 

  

Commentary
This student has calculated the total number of people in the sample. They’ve then found 
an equivalent fraction to that represented by ‘Very important’ in the pie chart, clearly 
explaining their method.
3 marks

45© 2022 AQA
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Question 14(a), response 2

 

 

This student seems unsure of how to tackle this question. However, they have calculated the total 
number of people in the survey, and so scored the first mark. 

This response scores 1 mark (M1,M0,A0). 

  

Commentary
This student seems unsure of how to tackle this question. However, they have calculated 
the total number of people in the survey, and so scored the first mark.
1 mark (M1,M0,A0)
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Question 14(a), response 3

 

 

This student has misunderstood the ‘estimate’ instruction. In a statistical context, we use data to 
make predictions. However, the numbers used should be as accurate as possible. As they have 
calculated the sample total before approximating the numbers, they can be awarded the first mark. 

This response scores 1 mark (M1,M0,A0). 

  

Commentary
This student has misunderstood the ‘estimate’ instruction. In a statistical context, we use 
data to make predictions. However, the numbers used should be as accurate as possible. 
As they have calculated the sample total before approximating the numbers, they can be 
awarded the first mark.
1 mark (M1,M0,A0)

47© 2022 AQA
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Question 14(a), response 4

 

 

This student has used a completely correct method. However, they have used their rounded decimal 
(0.655) instead of the ANS key on their calculator, which has led to a loss of accuracy in the final 
answer. 

This response scores 2 marks (M1,M1,A0). 

 

Commentary
This student has used a completely correct method. However, they have used their 
rounded decimal (0.655) instead of the ANS key on their calculator, which has led to a loss 
of accuracy in the final answer.
2 marks (M1,M1,A0)
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Question 16(b) 14 
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Amol owns a sandwich shop. 
The shop is open from Monday to Saturday. 

In June, Amol sold 3000 sandwiches. 
 

 
16 

 
(a) 

  
Amol wants to work out the mean number of sandwiches he sold per day in June. 

His method is      3000 ÷ 30 = 100 

Make one criticism of Amol’s method. 
[1 mark]  

 

  

 
 
 

16 (b) 
 

Amol received £6660 from selling the 3000 sandwiches in June. 

The numbers of sandwiches sold were in the ratio       

meat : cheese : vegan = 9 : 4 : 7 

The price of a meat sandwich is £2.39 

The price of a cheese sandwich is £1.89 

Work out the price of a vegan sandwich.  
 [4 marks]  

 

  

  

  

  

  

  

  

  

 

Answer £   
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Question 16(b), response 1

 

 

This student adds the sandwich shares but then divides this into the total money received rather 
than the total number of sandwiches. This student would need to restart their response in order to 
score any marks. 

This response scores 0 marks. 

  

Commentary
This student adds the sandwich shares but then divides this into the total money received 
rather than the total number of sandwiches. This student would need to restart their 
response in order to score any marks.
0 marks
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Question 16(b), response 2

 

 

This is a very well set out correct response. If an arithmetic error had been made, an examiner would 
have been able to award the 3 method marks. The incorrect attempt has been clearly crossed out so 
that the examiner can see which attempt the student would like to be marked. 

It scores 4 marks. 

  

Commentary
This is a very well set out correct response. If an arithmetic error had been made, an 
examiner would have been able to award the 3 method marks. The incorrect attempt has 
been clearly crossed out so that the examiner can see which attempt the student would 
like to be marked.
4 marks

51© 2022 AQA

GCSE MATHS: ANSWERS AND COMMENTARIES



Question 16(b), response 3

 

 

This student seems unsure of how to tackle this problem question. Their attempt can be awarded 
the first mark as they correctly divide the total number of sandwiches by the total number of shares 
in the ratio. Unfortunately, they have divided the number of meat sandwiches by £2.39 instead of 
multiplying. 

This response scores 1 mark (M1,M0,M0,A0). 

  

Commentary
This student seems unsure of how to tackle this problem question. Their attempt can be 
awarded the first mark as they correctly divide the total number of sandwiches by the 
total number of shares in the ratio. Unfortunately, they have divided the number of meat 
sandwiches by £2.39 instead of multiplying.
1 mark (M1,M0,M0,A0)
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Question 16(b), response 4

 

 

This student is initially unsure of how to tackle this problem. They include some irrelevant 
calculations on the right-hand side but their final, correct, answer clearly comes from a correct 
method. 

This response scores 4 marks. 

  

Commentary
This student is initially unsure of how to tackle this problem. They include some irrelevant 
calculations on the right-hand side but their final, correct, answer clearly comes from a 
correct method.
4 marks

53© 2022 AQA
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Question 16(b), response 5

 

 

This student has correctly calculated the amount of money spent on meat and cheese sandwiches. 
However, they then appear to get themselves confused on how to proceed further. Their chosen 
answer comes from an incorrect method. This student benefits from the marking instruction which 
allows for the first two method marks to be awarded regardless of the number of attempts. 

This response scores 2 marks (M1,M1,M0,A0). 

 

Commentary
This student has correctly calculated the amount of money spent on meat and cheese 
sandwiches. However, they then appear to get themselves confused on how to proceed 
further. Their chosen answer comes from an incorrect method. This student benefits 
from the marking instruction which allows for the first two method marks to be awarded 
regardless of the number of attempts.
2 marks (M1,M1,M0,A0)
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Question 19 16 
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A, B, C, D and E are points on a straight line. 
 

  
 

A, B, C and D are equally spaced. 

AD : DE = 2 : 1 

Work out the coordinates of E. 
 [3 marks]  

 

  

  

  

  

  

  

  

  

 
 

Answer   ( 

 

, 

 
         

) 
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Question 19, response 1

 

 

This student has first calculated the differences between the x-coordinates and the y-coordinates. 
They have then gradually worked their way along the line until they reached E. 

This response scores 3 marks. 

  

Commentary
This student has first calculated the differences between the x-coordinates and the 
y-coordinates. They have then gradually worked their way along the line until they 
reached E.
3 marks
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Question 19, response 2

 

 

This student has correctly calculated the differences between the x-coordinates and the 
y-coordinates, but has given the differences as their answer rather than the coordinates. However, 
they have also found the correct coordinates of points C and D, one of which is sufficient to score 
the first mark. 

This response scores 1 mark. 

  

Commentary
This student has correctly calculated the differences between the x-coordinates and the 
y-coordinates, but has given the differences as their answer rather than the coordinates. 
However, they have also found the correct coordinates of points C and D, one of which is 
sufficient to score the first mark.
1 mark
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Question 19, response 3

 

 

This student has correctly calculated the y-coordinate of E, but made a mistake when calculating the 
x-coordinate. 

This response scores 2 marks. 

 

Commentary
This student has correctly calculated the y-coordinate of E, but made a mistake when 
calculating the x-coordinate.
2 marks
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Question 20 17 
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A company makes and sells boxes of washing powder. 
  

 
  
 The company wants to increase the amount of money it receives per kg of powder. 

To get the required increase it can 

increase the price to £5.88 

or 

reduce the mass of powder in the box by x% 

Work out the value of x to 2 decimal places. 
[4 marks]  

 

  

  

  

  

  

  

  

  

  

  

 
 

x = 

 

  
 
7 
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Question 20, response 1

 

 

This student has identified that £5.88 is 105% of £5.60. Unfortunately, they are unsure of how to 
proceed from this point. 

This response scores 1 mark (M1,M0,M0,A0) because 105% is equivalent to 1.05 

  

Commentary
This student has identified that £5.88 is 105% of £5.60. Unfortunately, they are unsure of 
how to proceed from this point.
1 mark (M1,M0,M0,A0) because 105% is equivalent to 1.05
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Question 20, response 2

 

 

This is a very disorganised response. They have correctly calculated the scale factor of 1.05 and have 
also correctly calculated the required cost per kilogram. Unfortunately, they are unsure of how to 
make any further progress. 

This response scores 1 mark (M1,M0,M0,A0). 

  

Commentary
This is a very disorganised response. They have correctly calculated the scale factor of 
1.05 and have also correctly calculated the required cost per kilogram. Unfortunately, 
they are unsure of how to make any further progress.
1 mark (M1,M0,M0,A0)
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Question 20, response 3

 

 

This student has correctly calculated the value of x, but is unable to explain their logic. However, 
there is no evidence that the correct answer has come from incorrect work, so full marks can be 
awarded. 

This response scores 4 marks. 

 

Commentary
This student has correctly calculated the value of x, but is unable to explain their logic. 
However, there is no evidence that the correct answer has come from incorrect work, so 
full marks can be awarded.
4 marks
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Question 20, response 4

 

 

This student correctly calculates the required percentage reduction (written as a decimal). However, 
they then ignore this and opt for the percentage on the second line. Fortunately, they benefit from 
the marking instruction which allows for the first three marks to be awarded regardless of the 
chosen method or answer. 

This response scores 3 marks (M1,M1,M1,A0). 

  

Commentary
This student correctly calculates the required percentage reduction (written as a decimal). 
However, they then ignore this and opt for the percentage on the second line. Fortunately, 
they benefit from the marking instruction which allows for the first three marks to be 
awarded regardless of the chosen method or answer.
3 marks (M1,M1,M1,A0)
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Question 20, response 5

 

 

This student’s method is completely correct. Unfortunately, they have rounded the result of the 
calculation  1.6 ÷ 1.68  and then used the rounded value (0.95) in their remaining calculations. They 
should have left the result of 0.95 in their calculator, and then used the ANS key instead of retyping 
0.95 

This response scores 3 marks (M1,M1,M1,A0). 

Commentary
This student’s method is completely correct. Unfortunately, they have rounded the result 
of the calculation 1.6 ÷ 1.68 and then used the rounded value (0.95) in their remaining 
calculations. They should have left the result of 0.95 in their calculator, and then used 
the ANS key instead of retyping 0.95.
3 marks (M1,M1,M1,A0)
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A straight line 
is perpendicular to the straight line through (2, 8) and (6, 15) 

and 

passes through (0, 9) and (x, 17) 

Work out the value of x. 
 [4 marks]  

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 
 

x = 
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Question 24, response 1

 

 

This student has correctly calculated the gradient of the line through (2, 8) and (6, 15), but doesn’t 
know how to make any further progress. This is a good example that marks can be awarded even if a 
student does not know how to complete the question. 

This response scores 1 mark (M1,M0,M0,A0). 

  

Commentary
This student has correctly calculated the gradient of the line through (2, 8) and (6, 15), 
but doesn’t know how to make any further progress. This is a good example that marks 
can be awarded even if a student does not know how to complete the question.
1 mark (M1,M0,M0,A0)
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Question 24, response 2  

 

 

This is a very good response. The method is clearly set out, and then the final answer is checked by 
substituting back into the gradient formula. 

This response scores 4 marks. 

  

Commentary
This is a very good response. The method is clearly set out, and then the final answer is 
checked by substituting back into the gradient formula.
4 marks
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Question 24, response 3

 

 

Some students unnecessarily found the equation of the line as in this example here. 

This response scores 4 marks. 

  

Commentary
Some students unnecessarily found the equation of the line as in this example here.
4 marks
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Question 24, response 4

 

 

This student correctly finds the unsimplified line equation. However, they are unsure of how to use 
the point (x, 17) to make further progress. Instead of substituting 17 for y, they substitute it for x. 

This response scores 2 marks (M1,M1,M0,A0). 

  

Commentary
This student correctly finds the unsimplified line equation. However, they are unsure of 
how to use the point (x, 17) to make further progress. Instead of substituting 17 for y, 
they substitute it for x.
2 marks (M1,M1,M0,A0)
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Question 24, response 5

 

 

This student knows how to tackle this problem, but incorrectly applies a very important rule, namely 
that a perpendicular gradient is the negative reciprocal of the initial gradient rather than just the 
reciprocal. 

This response scores 1 mark (M1,M0,M0,A0). 

  

Commentary
This student knows how to tackle this problem, but incorrectly applies a very important 
rule, namely that a perpendicular gradient is the negative reciprocal of the initial 
gradient rather than just the reciprocal.
1 mark (M1,M0,M0,A0)
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Question 24, response 6

 

 

Knowing a rule is not sufficient to score marks. Students need to know the rule and how to apply it. 
This student knows the rule connecting perpendicular gradients, but has not applied the rule to any 
numbers. If they had written down a random gradient and then found the perpendicular gradient, 
they could have been awarded the second method mark. 

This response scores 0 marks. 

 

Commentary
Knowing a rule is not sufficient to score marks. Students need to know the rule and how 
to apply it. This student knows the rule connecting perpendicular gradients, but has not 
applied the rule to any numbers. If they had written down a random gradient and then 
found the perpendicular gradient, they could have been awarded the second method mark.
0 marks
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f(x) = 2x + 5 

Show that     3f(x) – 12f  
–1(x)     simplifies to an integer. 

[4 marks]  
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Question 25, response 1

 

 

This student has a good understanding of inverse functions. They correctly substituted f(x) and 
f-1(x) into the required expression, but incorrectly multiplied by  –12. 

This response scores 2 marks (M1,A1,M0,A0). 

  

Commentary
This student has a good understanding of inverse functions. They correctly substituted 
f(x) and f -1(x) into the required expression, but incorrectly multiplied by –12.
2 marks (M1,A1,M0,A0)
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Question 25, response 2

 

 

This student appears to have remembered a method to find an inverse function, but is unsure of 
how to proceed after swapping the x and y. 

This response scores 1 mark (M1,A0,M0,A0). 

  

Commentary
This student appears to have remembered a method to find an inverse function, but is 
unsure of how to proceed after swapping the x and y.
1 mark (M1,A0,M0,A0)
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Question 25, response 3

 

 

This student has remembered an initial step to finding an inverse function, correctly rearranging 
their equation to make x the subject. Unfortunately, they forget to swap x and y, and consequently 
confuse themselves when they substitute into the required expression. 

This response scores 1 mark (M1,A0,M0,A0). 

 

  

Commentary
This student has remembered an initial step to finding an inverse function, correctly 
rearranging their equation to make x the subject. Unfortunately, they forget to swap x and 
y, and consequently confuse themselves when they substitute into the required expression.
1 mark (M1,A0,M0,A0)
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Question 25, response 4

 

 

This is a good solution with a clear method. The error is a miscopy from the 6th line to the 7th line. 

This response scores 3 marks (M1,A1,M1,A0). 

  

Commentary
This is a good solution with a clear method. The error is a miscopy from the 6th line to 
the 7th line.
3 marks (M1,A1,M1,A0)

76 © 2022 AQA



Question 25, response 5
  

 

 

This student doesn’t seem to know how to find an inverse function. However, they correctly 
substitute their inverse function into the required expression, and are consequently awarded a 
mark. 

This response scores 1 mark (M0,A0,M1,A0). 

 

 

Commentary
This student doesn’t seem to know how to find an inverse function. However, they correctly 
substitute their inverse function into the required expression, and are consequently awarded 
a mark.
1 mark (M0,A0,M1,A0)
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Two objects, J and K, are applying pressure to areas of ground. 

 

 

For J, the force is 18.9 newtons and the area is 0.45 m2 

pressure for J : pressure for K  =  7 : 8 

              area for J : area for K  =  9 : 5 

Work out the force for K. 
 [4 marks]  

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

Answer   

 

newtons 
 

  

 
8 

 

pressure = 
area
force  
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Question 26, response 1

 

 

This student adopts a very systematic approach to this question, and shows their method clearly. 

This response scores 4 marks. 

  

Commentary
This student adopts a very systematic approach to this question, and shows their 
method clearly.
4 marks
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Question 26, response 2

 

 

This student appears to be unsure of how to tackle this problem question. However, they correctly 
substitute into the given formula, which is sufficient to score the first mark. 

This response scores 1 mark (M1,M0,M0,A0). 

  

Commentary
This student appears to be unsure of how to tackle this problem question. However, they 
correctly substitute into the given formula, which is sufficient to score the first mark. 
1 mark (M1,M0,M0,A0)
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Question 26, response 3

 

 

This student uses the given formula to find the pressure applied by object J. However, they then 
misinterpret the pressure ratio. Instead of dividing by 15 (from 7+8), they should have divided by 7 
and multiplied by 8 to find the pressure for K. 

This response scores 1 mark (M1,M0,M0,A0). 

  

Commentary
This student uses the given formula to find the pressure applied by object J. However, 
they then misinterpret the pressure ratio. Instead of dividing by 15 (from 7 + 8), they 
should have divided by 7 and multiplied by 8 to find the pressure for K.
1 mark (M1,M0,M0,A0)
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Question 26, response 4

 

 

Although this solution is difficult to read in places, it is a completely correct method. The only error 
occurs when they multiply 8 and 6 to get 46. Thankfully the student has written down all 
calculations, so the only mark lost is the accuracy one. 

This response scores 3 marks (M1,M1,M1,A0). 

  

Commentary
Although this solution is difficult to read in places, it is a completely correct method. 
The only error occurs when they multiply 8 and 6 to get 46. Thankfully the student has 
written down all calculations, so the only mark lost is the accuracy one.
3 marks (M1,M1,M1,A0)
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Question 26, response 5

 

 

This student has calculated the area for K first. They correctly used the ratio 9 : 5 to find the area as 
0.25 m2. Unfortunately, they then use the given formula incorrectly, multiplying 18.9 and 0.45 
instead of dividing. 

This response scores 1 mark (M0,M0,M1,A0). 

 

Commentary
This student has calculated the area for K first. They correctly used the ratio 9 : 5 to 
find the area as 0.25 m2. Unfortunately, they then use the given formula incorrectly, 
multiplying 18.9 and 0.45 instead of dividing.
1 mark (M0,M0,M1,A0)
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To be rented, a bedroom must have a floor area of at least 6.51 m2 

A bedroom has a rectangular floor. 
The floor measures 2.4 m by 2.9 m, each correct to 2 significant figures. 

Show that the bedroom can be rented. 
[3 marks]  
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Question 27, response 1

 

 

This student has successfully compared 6.51 m2 with the minimum possible area of the bedroom by 
using the lower bounds of its dimensions. 

This response scores 3 marks. 

  

Commentary
This student has successfully compared 6.51 m2 with the minimum possible area of the 
bedroom by using the lower bounds of its dimensions.
3 marks
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Question 27, response 2

 

 

This student has not understood that a measurement of 2.4 m, correct to 3 significant figures, could 
be any length in the interval 2.35 m ≤ 2.4 m (2sf) < 2.45 m. Similarly for the measurement of 2.9 m. 

This response scores 0 marks. 

  

Commentary
This student has not understood that a measurement of 2.4 m, correct to 3 significant 
figures, could be any length in the interval 2.35 m ≤ 2.4 m (2sf) < 2.45 m. Similarly for 
the measurement of 2.9 m.
0 marks
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Question 27, response 3

 

 

This student has understood that they must consider the bounds of the measurements given. 
Unfortunately, they use the upper bounds rather than the lower. 

This response scores 1 mark (M1,M0,A0). 

 

Commentary
This student has understood that they must consider the bounds of the measurements 
given. Unfortunately, they use the upper bounds rather than the lower.
1 mark (M1,M0,A0)
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AB, BC and CD are sides of a regular 12-sided polygon. 

CDMN is a square. 

                                  

 

Prove that points A, B and N lie on a straight line. 
[4 marks]  
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Question 28, response 1

 

 

This student has calculated all the relevant angles, clearly showing their calculations for each one. 
Unfortunately, they have not been able to show how these angles demonstrate that A, B and N lie 
on a straight line. This is a good example of a student who does not know how to answer the 
question, but sensibly works out everything they do know, scoring most of the available marks in the 
process. 

This response scores 3 marks (B1,B1,B1,B0). 

  

Commentary
This student has calculated all the relevant angles, clearly showing their calculations 
for each one. Unfortunately, they have not been able to show how these angles 
demonstrate that A, B and N lie on a straight line. This is a good example of a student 
who does not know how to answer the question, but sensibly works out everything they 
do know, scoring most of the available marks in the process.
3 marks (B1,B1,B1,B0)
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Question 28, response 2

 

 

This student has correctly calculated the interior angle of a regular dodecagon. However, they do not 
prove that angle CBN is 30°. To do so, they could have simply written 60 ÷ 2 = 30 after the last line. 

This response scores 2 marks (B1,B1,B0,B0). 

  

Commentary
This student has correctly calculated the interior angle of a regular dodecagon. However, 
they do not prove that angle CBN is 30°. To do so, they could have simply written  
60 ÷ 2 = 30 after the last line.
2 marks (B1,B1,B0,B0)
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Question 28, response 3

 

 

This student has forgotten how to calculate the interior and exterior angles of a regular polygon. 
Consequently, they are unable to make any progress in this question. Regular polygons will be 
assessed in most exam papers, so it’s useful to learn this relatively straightforward skill. 

This response scores 0 marks. 

  

Commentary
This student has forgotten how to calculate the interior and exterior angles of a regular 
polygon. Consequently, they are unable to make any progress in this question. Regular 
polygons will be assessed in most exam papers, so it’s useful to learn this relatively 
straightforward skill.
0 marks
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Question 28, response 4

 

 

This student has not calculated any angles. Geometric proofs will always require at least one angle to 
be calculated. 

This response scores 0 marks. 

  

Commentary
This student has not calculated any angles. Geometric proofs will always require at least 
one angle to be calculated.
0 marks
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Question 28, response 5

 

 

This solution has not been set out in the conventional fashion, but it has sufficient evidence to justify 
the required proof. This student has proved that angles ABC and CBN add up to 180°, and has 
therefore correctly concluded that A, B and N must lie on a straight line. 

This response scores 4 marks. 

Commentary
This solution has not been set out in the conventional fashion, but it has sufficient evidence 
to justify the required proof. This student has proved that angles ABC and CBN add up to 
180°, and has therefore correctly concluded that A, B and N must lie on a straight line.
4 marks
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The equation of a curve is     y = x2 – 18x + 70 

By completing the square, work out the coordinates of the turning point. 

You must show your working. 
 [3 marks]  

 

  

  

  

  

  

  

 
 

Answer   ( 

 

, 

 
         

) 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
END  OF  QUESTIONS 
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Question 29, response 1

 

 

This student has remembered part of the completing the square process but has forgotten to 
include a power 2 on the bracket. 

This response scores 0 marks. 

  

Commentary
This student has remembered part of the completing the square process but has 
forgotten to include a power 2 on the bracket.
0 marks
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Question 29, response 2

 

 

This student has efficiently completed the square, and then correctly identified the turning point. 

This response scores 3 marks. 

  

  

Commentary
This student has efficiently completed the square, and then correctly identified the 
turning point.
3 marks
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Question 29, response 3

 

 

This student has completed the square correctly, but has also incorrectly included = 0. However, this 
does not affect the square completing process or the identification of the turning point, so this 
student is not penalised. 

This response scores 3 marks. 

  

Commentary
This student has completed the square correctly, but has also incorrectly included = 0. 
However, this does not affect the square completing process or the identification of the 
turning point, so this student is not penalised.
3 marks
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Question 29, response 4

 

 

This student has correctly completed the square, although they have incorrectly equated it to zero. 
They have correctly identified the y-coordinate of the turning point, but have included the wrong x-
coordinate. 

This response scores 2 marks (M1,M1,A0). 

 

Commentary
This student has correctly completed the square, although they have incorrectly equated 
it to zero. They have correctly identified the y-coordinate of the turning point, but have 
included the wrong x-coordinate.
2 marks (M1,M1,A0)
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