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Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 
examined in the questions and highlight good performance and where performance could be improved. 
A selection of candidate answers is also provided. The reports will also explain aspects which caused 
difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination 
technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 
highlight, these questions have not been included in the report. 

A full copy of the question paper and the mark scheme can be downloaded from OCR. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 
2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 
Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 
our website. 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  
Did you know that you can save this PDF as a Word file using Acrobat Professional?  
Simply click on File > Export to and select Microsoft Word 
(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 
If you do not have access to Acrobat Professional there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 
  

https://www.ocr.org.uk/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
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Paper 4 series overview 
This is the first of three papers taken by Higher tier candidates for the GCSE (9-1) Mathematics 
specification and is a calculator paper. This series shows the benefits of reading each question carefully, 
making sure to use all the information given and give the answer in the form requested. A number of 
correct attempts were seen that were crossed out and replaced by incorrect attempts, so the first thought 
is usually the right one. Many candidates did show their working clearly and were able to find any errors 
more easily than those whose working was not so clear. For example, we normally expect to see the 
formula written down, then with the numbers substituted and then the final result. In some questions 
candidates did not always choose the most efficient method and this was clear in Questions 4, 13 and 
14. As in previous series, many candidates rounded or truncated partial results which led to inaccuracies 
creeping into final answers. Accuracy should be kept to that of the calculator for as long as possible and 
certainly to more than is demanded in the question.  

The number work was quite good. The percentage questions were answered well providing they were 
straightforward and simple but many candidates could not work out reverse percentages. In angle 
questions, too many still made assumptions from the diagrams that were not true. All information 
required for these questions will be given; any information to be interpreted from a diagram will be clear 
and obvious. This paper had a lot of quadratic algebra. Candidates could multiply out brackets 
accurately except where there were negative signs involved. They could factorise quadratic expressions 
very well providing the coefficient of x2 was 1. Where this coefficient was greater than 1, they found this 
extremely difficult. Even when a quadratic expression could be factorised, many candidates still tried to 
use the ‘formula’ or ‘complete the square’. 

There was strong evidence that candidates were still using trials to find answers which would otherwise 
need inverse methods. In Question 3 some tried to guess the cost of the painting by using trials rather 
than dividing the sales price by 1.052. In Question 4 they often used trials to find the number of sides of 
the third polygon. In Question 6 some tried to work out the number of days by multiplying up from their 
distance in one day instead of dividing the two. 

Few candidates used diagrams to any great effect. In Question 5 some did not plot the two points 
accurately in part (a), in part (d) some did not indicate the outlier and in part (f) they did not always count 
the points accurately. In Question 8 (c) many candidates calculated the answers instead of reading them 
from the graph. In Question 12 more would have benefitted by writing the angles onto the diagrams. In 
Question 17 they would have benefitted by drawing a tree diagram and writing the probabilities on it. 

Candidates who did well on this paper 
generally did the following: 

Candidates who did less well on this paper 
generally did the following: 

• read each question carefully and answered 
each one fully 

• knew how to correctly use their calculators 

• had learned most mathematical techniques 
thoroughly 

• set their working out clearly and logically 

• pursued their first method and answers were 
easy to read. 

• often did not give the answer to each question 
as requested or in the format requested 

• did not know how to use their calculators and 
how to find certain functions 

• showed working that was haphazard and 
could not be clearly followed 

• crossed out correct work and changed their 
method. Answers could be crossed out and 
replaced. 
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Question 1 (a) 

This part was well answered. The common incorrect responses were either 6.05 × 104 or 605 × 104 
caused mainly by counting the zeros.  

 

Question 1 (b) 

This was usually answered correctly though some candidates counted the decimal point movements 
incorrectly and gave responses such as 0.0458 or 0.000 458. 

 

Question 2 

A common response was 1183
40

, which is correct but an unusual form given that the question is framed 

in terms of decimals. The most consistently successful method was to calculate each fraction separately 
and then subtract the results. Early rounding or truncation did cause inaccurate responses. 
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Assessment for learning 

Know how to use your calculator, and where to find the functions and inverse functions. Learn 
how to estimate the answer to check that you have not made an error. Know how to change 
the modes, for example so that you can get the answer as a fraction or as a decimal. 

 

Question 3 

There were a number of different incorrect methods here. Some candidates decreased the sales price by 
5% twice, others increased it by the same amount. Some decided that two 5% decreases are equal to a 
10% decrease and so they used that to find the purchase price. Some gave their purchase price and not 
the profit as requested in the question. 

 

Question 4 
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The first error was that some candidates thought that a pentagon had either 6 or 8 sides. There are two 
distinct methods to find the internal angle of a polygon. The first method involves using the formula for 

the angle sum, ( )2 180n
n

− ×
. However this is very cumbersome to use when you have the angle and you 

need to find the number of sides. The other method involves finding the external angle first and in one 

step it is 360180
n

− . Most candidates, using either method, found the internal angle of their pentagon 

correctly and most of these found the third angle round the point. However some candidates did not 
know how to find the number of sides from the internal angle of the third polygon. In this question the 
working was not always easy to follow. 

Exemplar 1 

The method is logical and easy to follow. The first two steps are labelled “ext. angle” and “int. angle”. 
They find the number of sides by reversing the first two steps. This demonstrates that, in this question, 
this method proved to be easier than the other method as demonstrated in Exemplar 2. 

  



GCSE (9-1) Mathematics - J560/04 - Summer 2022 Examiners’ report 

 9 © OCR 2022 

Exemplar 2 

This response uses the formula to find the internal angle from the angle sum and it is more difficult to 
follow. Top right is the angle sum formula and to the left is 5 – 2 which shows substitution of n = 5. Just 
below top right is the internal angle of a regular pentagon and below that the third angle round the point. 
They find it difficult to use this formula to find the number of sides and, in the middle right, they appear to 
guess n = 10 and they check it. However this is sufficient working to gain full marks and we can just 
follow it. 
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Question 5 (a) 

These two points were almost always plotted correctly. A few candidates misread the scale and plotted 
the second point at (1580, 1.4) or at (1560, 1.2). 
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Question 5 (b) 

This part was almost always answered ‘negative’ though a few candidates stated ‘positive’ and some 
used the term ‘decreasing’. 

 

Question 5 (c) 

This was usually ruled and within the acceptable limits. A few candidates joined the points with a series 
of zigzag lines or curves. 

 

Question 5 (d) 

The outlier was almost always indicated correctly. A few candidates, however, did not answer this part at 
all. It is possible they may not have read it or they may not have known the term ‘outlier’. 

 

Question 5 (e) 

Most candidates stated that it was beyond the available information or that it would be off the graph. 
Some did not communicate these ideas clearly or correctly or they suggested that at that height there 
may be other factors involved. 
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Question 5 (f)  

Most responses were correct, although a few were convinced that there were only 14 points, possibly 
they were not counting the outlier. However it does state this figure clearly in the question. 

 

Question 6 (a) 

The major issue for many candidates was converting kilometres to centimetres as many used 1000 
centimetres in a metre. Some candidates merely multiplied the 3.5 by 1000 and wrote that as 
centimetres. The other issue was converting the rate in minutes into days, some just multiplied by 24 and 
others multiplied by 602 and 24. The intention was to finally divide a distance by a rate but many tried this 
by using trials which was a long and often unsuccessful method. 

Assessment for learning 

You should know how to convert numbers between different units for either distance, area or 
volume. You will need to be able to multiply and divide a decimal number by powers of ten. 

 

Question 6 (b) 

Many candidates stated that it would have no effect on their answer while others did say that it would 
increase the time taken. It looked like many missed the word ‘most’ in the question. 
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Question 7 

The first part of this problem was to calculate the volume of the pyramid whose formula was given in the 
question. Some candidates did not use this formula or they did not use the correct formula. The main 

issue was that some candidates did not use the 1
3

 and either they just worked out area of base × 

perpendicular height or they used 12.3 for the area of the base. In trying to calculate the radius of the 
sphere many candidates attempted the inverse operations in the wrong order - usually the cube root 

came first or second and before at least one of the divisions. Division by 4
3

 did cause some issues when 

using the calculator, some actually used 1.3 in place of it. The best attempts multiplied by 3 and divided 
by 4 separately. Some intermediate results were not shown. 
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Question 8 (a) 

The plotting was usually very accurate with the exception that the point (1, 1) was often plotted at (1, 0). 
Some curves were drawn very inaccurately. When marking, particular attention is given to check that the 
curve goes through the correctly plotted points. A few candidates used a ruler but the expectation is that 
curves are to be drawn by hand. 
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Question 8 (b) 

This was usually answered well with y = -1 as a very common incorrect answer. Some candidates tried 
to use y = mx + c which made this part very tricky. 

 

Question 8 (c)  

Many candidates tried to calculate the answers from the equation and completely ignored the instruction 
to ‘use the graph’. Many gave the answer to more than 1 decimal place despite the request in the 
question. 

Assessment for learning 

Read each question very carefully and give the answer(s) in the form requested. 
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Question 9 

This question was well answered. Most candidates used Pythagoras’ theorem to find length BA. A few 
attempted trigonometry and they were usually unsuccessful. In calculating the circumference there were 
some who used the formula for the area. Many did round values too early in their calculations, for 
example the diameter should have been given to at least three figures such as 7.39… . 
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Question 10 (a) 

The question was quite clear about criticising the method of data collection but many candidates 
included comments about the truth of the answers given by the subjects and about where and how 
people exercised. Question 10 is not about what questions were asked but the people who were asked 
these questions. However most candidates gave at least one acceptable response and many gave at 
least two acceptable criticisms. Many repeated a point and this prevented them from gaining all the 
marks. 
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Question 10 (b) 

Some candidates were concerned about the table being empty or that there were no totals rather than 
the limit to the hours in a week or the overlapping nature of the classes. 

 

Question 11 

Many candidates did not write down the upper and lower bounds for each of the two numbers first. 
Instead they tried a number of calculations before selecting one of them for their answer. In many cases 
very little working was shown and it was not always clear how they found their answer. 
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Question 12 (a) 

The correct answer of 53 was seen quite regularly, the alternative answer often seen was 49. Many 
candidates did not know the reason and a common response was ‘alternating angles’. 
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Question 12 (b) 

Many candidates gave the answer of 38 which came from 90 ─ 52 but this was only correct if they drew 
the tangent at G. Many assumed the angles where line JH intersects the line OG were right angles and 
also assumed angle OGJ was 52º. The other incorrect assumption was that triangle GHJ was isosceles 

and angle JGH was 104 from which they worked out 180 104
2
− . Many correctly stated that angle OGH 

was 52º and some noticed that triangle OJG was isosceles and that angle OGJ was therefore 64º. The 
most difficult angle to see was that angle GHJ was half of 52. 

Misconception 

Angles that look like right angles were assumed to be right angles. Triangles that look isosceles 
may not be isosceles. 
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Question 13 (a) 

Those candidates who used the product rule gave the correct answer. Some attempted to work out the 
number from first principles and make a list and this was usually unsuccessful. There were some who 
included the ‘(V) denotes vegetarian’ as one choice and the mark scheme did award some credit in both 
parts for this misunderstanding. 

 

Question 13 (b) 

Those candidates who answered part (a) correctly usually answered this part correctly. Some added the 

possibilities, there are 7 vegetarian courses and 20 choices altogether, so they gave 7
20

 as their 

answer. 
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Question 14 

The working space was small to try to indicate to candidates that there was a quick method to find the 
answers from the coefficient of x3, by 1 × 3 × b = 6 and by using the constant term to find the value of a. 
Those who tried to multiply all the brackets out usually did not find the correct answers because they 
made at least one error in the bracket expansions. 

 

Question 15 

This question was well answered. Many candidates used expressions such as 2n + 1 to represent an 
odd number and from there they would multiply together their two terms. Many candidates found it 
difficult to show that the final expression was an odd number; the most successful attempts usually 
divided this expression by 2 and then they would be left with a decimal or they factorised their 
expression with 2 or 4 as a common factor and they would usually be left with + 1 or + 3 on the end. 

 

Question 16 (a) 

A precise and correct answer was needed for this question so to say that the multiplier was 1.035 or that 
we are multiplying or that it was a positive number was not enough. An explanation was needed to show 
why multiplying by 1.035 always increased the other number.  
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Question 16 (b) 

This was well answered. The two most common errors were either 1.035% or 35%. 

 

Question 16 (c) 

This was answered well, though some candidates found it necessary to multiply 185 000 by 1.035 to give 
an answer of 191 475. 

 

Question 16 (d) 

Most candidates used the correct method with 4 as the power. The biggest issue appeared to be the 
rounding, some did not round at all so gave an answer of 212 291 while others rounded down to 212 000. 

 

Question 16 (e) (i) 

Candidates needed to show the predicted value at the start of 2036 and then the predicted value at the 
start of 2037. Many candidates showed just one of these values and then tried to make an argument 
from that point. 
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Question 16 (e) (ii) 

This proved to have many possible answers and it was well answered. The answer needed to show that 
the increase of 3.5% each year may not happen for 20 years. 

 

Question 17 

The most successful candidates usually drew a tree diagram and realised that in the second draw there 
were just 14 sweets available. Candidates need to read the question carefully because some candidates 
calculated the probability of taking two of the same type of sweets. Most candidates usually multiplied 
two probabilities on two branches and then they added their two results together. However, many of 
these had 13 as a denominator, on the basis that two sweets were taken simultaneously and then 
another was taken. Candidates cannot always assume a tree diagram will be provided so they need to 
be able to work out the possibilities on the branches themselves. 
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Question 18 

Many candidates knew that the equation was x2 + y2 = r2 but they did not know what r represented. 
Some tried to write down a linear equation. 

 

Question 19 (a) 

Generally, when a question demands a fraction is written ‘in its simplest form’ it should be written as a 
product of brackets rather than as a polynomial expression in n. In the numerator some candidates did 
multiply the brackets out, 4(n2 + 1) – 2n (2n + 3), but then would write the final term of this as + 6n and 
not – 6n; they had forgotten that they were multiplying – 2n by + 3. Many candidates would have all three 
parts correct but algebraic slips would mean they did not score full marks. 
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Question 19 (b) 

Many candidates were able to factorise the numerator, a few though wrote (x – 3)(x + 4) while others 
gave (x – 6)(x + 6) or (x + 1)(x – 12). However, they found the denominator much harder to factorise and 
there were many alternatives to the correct pair such as (x + 4)(x – 5) or (2x + 2)(x – 2.5). 

 

Question 20 

Candidates were expected to factorise the quadratic expression, or to use the quadratic formula, to find 
the two roots of the companion equation. Many candidates, however, tried to add 12 to both sides and 
then tried to solve their equation by factorising the expression x2 + 4x. They often reached a solution 
such as 3x = . Those who did find -6 and 2 were usually unable to express the solution using set 
notation. Some put the inequality symbols the wrong way round. 
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