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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 3 series overview 

Generally candidates were successful in achieving marks on the early questions of the paper and most 

made attempts at the questions throughout the paper. Most candidates did appear to have the use of a 

calculator but a significant minority did not.  

A notable feature of the responses was that candidates were not comfortable with fractions and 

invariably tried to change these to percentages, even when these were inexact. This inevitably led to 

inaccuracies in answers. Candidates need to be taught to use, and to practise the use of, the fraction 

keys on their calculators. 

Many candidates were less confident in using multipliers when finding percentages and chose instead to 

use non-calculator methods to find percentages of quantities which proved inefficient. These methods 

were often lengthy and inaccurate. Candidates need to understand that “of” is not a mathematical 

operation and, if the answer is wrong, will not enable them to score method marks. 

The areas of mathematics found most challenging were problem solving, forming equations and solving 

equations, LCM in context and percentages. They also found questions requiring ‘Explain ...’ or ‘Show ...’ 

difficult and were often unclear how to respond. Drawings of shapes were challenging for some and few 

candidates used a ruler. Factors, money related questions such as currency conversions, and lines of 

symmetry were among the well answered topics on the paper. 

 

Candidates who did well on this paper 

generally did the following: 

Candidates who did less well on this paper 

generally did the following: 

• attempted all questions 

• set out work clearly in an orderly manner 

• demonstrated good calculator skills 

• showed clear steps in working in multiple 
mark questions such as 6, 12, 18 and 26 and 
showed the steps required to reach a solution 

• could work with fractions in fraction questions 

• could work with percentages using correct 
multipliers 

• showed clear substitution into a formula 

• knew correct conversion factors when 
changing units 

• were careful with presentation, drawing and 
plotting of graphs 

• crossed out redundant working that was 
abandoned in reaching their answer. 

• did not attempt longer questions requiring 
problem solving skills 

• used longwinded workings, jottings or 
multiple attempts that were difficult to follow 
when attempting problem solving questions   

• had a limited knowledge base and were 
unable to name shapes or use correct circle 
terminology 

• had limited facility with algebra 

• had limited knowledge of area and other 
geometric formulae, regardless of the 
provision of a formulae sheet 

• used trial and improvement, rather than 
following a mathematical process  

• demonstrated limited mathematical literacy, 
sometimes shown through answers only 
loosely related to the demand. 
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Question 1 (a)  

This was well answered, although some candidates wrote more than one factor. Occasionally a 

candidate gave an incorrect factor, together with one or more correct factors, and scored 0 marks. Some 

confused factor with multiple and gave 36 as an answer. 

 

Question 1 (b)  

This was well answered, although 42 and 4 were common errors. Other non-square numbers also 

appeared and so did 25, possibly indicating that the question had not been read carefully.  

 

Question 1 (c)  

This was well answered. 0.14, 1.4, and 0.4 were common incorrect answers. 
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Question 1 (d)  

Many good answers were seen and most candidates scored at least 1 mark. Answers meeting one 

condition such as 10 and 4 or 9 and 4 scored 1 mark. 

 

Question 2 (a)  

This was not as well answered as might be expected. Many candidates did not use a ruler, however, 

credit was awarded for the correct lines being drawn. Incorrect answers included completing the inner 

circle, drawing only one line of symmetry, putting arrows on the parallel lines and shading half of the 

diagram. 

Some candidates drew a horizontal and a vertical line as the lines of symmetry. 
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Question 2 (b)  

Few candidates were able to accurately answer this question. Many responses suggested a limited 

understanding of the topic. Incorrect responses included drawing lines on the diagram, 1, 2, clockwise, 

90, 360 and full turn. 

 

Question 2 (c) (i)  

Few candidates were able to accurately answer this question. Incorrect responses included drawing 

triangles, along with many other inaccurate quadrilaterals. Many candidates omitted to answer the 

question. 

 

Question 2 (c) (ii)  

Few candidates were able to accurately answer this question. Some candidates who had correct shapes 

in (c) (i) could not name them.  
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Question 3 (a)  

Many correct diagrams were seen, a few carefully drawn. Some candidates had the correct number of 

dots but not the correct configuration. 

 

Question 3 (b)  

Many candidates had the correct reason with the most popular being “add 2 every time”. Some 

candidates then did not give 15 and 11 or 17 were common, possibly from miscounting. A few gave the 

reason as, “count the dots in the pattern” and some doubled pattern 4 and did not score any marks. Very 

few candidates used the nth term to find the number of dots. 
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Question 4 (a)  

Some good answers were seen and many candidates used a ruler. Some drew a line of symmetry, 

extending beyond the circle and did not score. Some lines fell short of the circumference or missed the 

centre. The radius, a line through the centre from the chord and a tangent were popular. Some drew 

curved arrows indicating the circumference. 

 

Question 4 (b)  

The correct answer of “chord” was not common. Where it was seen, it was often not spelled correctly. 

Radius, tangent, sector and circumference were all popular incorrect answers. 
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Question 5 (a)  

This question was often completed correctly. A few candidates did not insert H and T and a few 

candidates offered ‘no response’. 

 

Question 5 (b)  

Few candidates were able to accurately answer this question. The most common incorrect answer was 

2 1
or

4 2
, from just looking at one of the conditions. A number of candidates did not cancel 

2

8
. A few 

candidates gave 0.25 to score an SC mark. 
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Question 6  

Candidates produced some good responses to this question and a few of them were very succinct. 

There were a number of ways candidates could respond and all of them were seen. The least popular 

form of evidence was finding that Kai got 70% of the questions correct. Some candidates worked out 13 

and 14 but misinterpreted these as the number of questions each student got WRONG; they chose 

Amaya, but scored B2 for reaching 13 and 14. 

Careful annotation of their solutions would have improved some candidates’ responses. 

Use of non-calculator methods to find 65% was very common – sometimes with errors.  

A common error was                       10% of 20 = 2 

                                                        60% = 6  2 

                                                          5% = 1                    So, 65% = 12 + 5 = 17 
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Question 7 (a)  

This was moderately well done although some candidates found it difficult to express their reasoning. 

Many candidates mentioned wrong “measurements” or “amounts” rather than mixed/wrong “units” and 

did not score the mark. Some candidates were unaware of the number of grams in a kilogram and said 

that he had used the ratio 400 : 1 rather than 4000 : 1.  

 

Assessment for learning 

Candidates should practise writing reasons and reading these to others to improve their 
communication skills. 
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Question 7 (b)  

This was not attempted by a number of candidates. Of those who did attempt it, the incorrect 1 : 10 was 

common. Few candidates scored part marks, often going straight to their answer. A small number scored 

1 special case mark for the incorrect 9 : 1. 

 

Question 8 (a)  

Many candidates answered this correctly, however, candidates should be reminded that 6a can be 

simplified, although this response was credited as there was only 1 mark. The incorrect a6 was seen 

along with 3a2 and some other expressions. 
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Question 8 (b)  

Few candidates were able to accurately answer this question. Most candidates found it difficult and very 

few correct answers were seen. A few candidates scored a part mark for sorting out 0.5 or x4. Some 

candidates incorrectly wrote 
1

2 a powerx
which was not credited. The answers 8, 8x and 32 were common, 

all deriving from a misuse of 25. 

 

Question 9  

Almost all candidates attempted the question with varying degrees of success. Many candidates scored 

M2 for correctly writing the full method but they were unable to complete the arithmetic correctly. Many 

candidates wrote 
1

1 23.40 7.80
3
 = , actually working out 

1
23.40

3
 . Others said 

1
1 1.3

3
= and carried on 

using the imprecise decimal and so could not score full marks. 

Assessment for learning 

Candidates need to be proficient in using the fraction function on their calculator. Some 
candidates did not have confidence in working with fractions. The question was set up to use 

the exact 
1

3
and to test this competence. 
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Question 10 (a)  

Few candidates were able to accurately answer this question. Most candidates did give a fraction as 

their answer, as the question demanded. However, the fractions given were often incorrect such as 

2 6
or

9 10
. Some appeared to be counting the lines on the diagram, rather than the spaces on the 

probability scale. 

 A very few gave the incorrect 
6

oe
8

 from not reading the question carefully. 

 

Question 10 (b)  

Around half of all candidates submitted ‘no response’ to this question. Among those who did attempt the 

question, many incorrectly thought that “fair” meant “an equal chance of red or blue” and said that 15 

was an odd number so there could not be the same number of red and blue faces. A few candidates did 

divide 15 by 4 (or 8) but did not explain what their answer implied for the spinner. Some candidates 

stated that it couldn’t be fair because spinners are round. 
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Question 11  

Most candidates attempted this question although few gained full marks. Many wrote 3% of 400 = 12 

rather than 0.03  400 = 12 or 
3

400 12.
100

 =  Candidates should understand that “of” is not a 

mathematical operation and, if the answer is wrong, this style of working may not enable them to score 

method marks.  

A number worked out one year’s interest, added this to 400 and multiplied by 5. A number of candidates 

thought that 3% = 0.3. 

Some candidates misread the question and spent time calculating the value of £400 after compound 

interest was added.  

 

Question 12  

This question was generally well answered and many candidates scored at least M2. Most candidates 

showed steps in working that could be followed to award method marks. Most candidates scored the first 

2 marks for 375  1.15 and then subtracting 217.49. The most common errors were then to multiply by 

1.28 or divide by 1.15. 

Some candidates added 1.15 to 375 but could score a method mark for subtracting 217.49. Some 

attempted to change 217.49 using 1.15 or 1.28. 

Some candidates rounded values as they worked through the steps or miscopied their own values and 

so lost accuracy marks.   
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Question 13  

This problem solving question was not well answered by almost all candidates, although a few very 

succinct solutions were seen. It was evident that many candidates were unsure how to solve the 

problem. 

Most candidates changed the fractions to decimals as a first step, even though 
5

12
is an inexact decimal. 

These were then usually written as percentages. The next step was often 40 + 42 + 22 = 104 and 0 

marks were scored.  

Some did score a method mark for adding their decimals only to reach 0.82 or 82% and a very few went 

on to find 0.18 or 18% but were then unsure how to proceed. 

Some showed 
2 5

5 12
+  to score M1, and a very few got the right answer 

49

60
but did not know how to 

proceed. 

A very small number followed the route 
2 5 24 25

5 12 60 60
+ = + and realised that this did not give 

22

60
 fish BUT 

2 5 48 50 22 120

5 12 120 120 120 120
+ = + + = and so the number of fish had to be 120. 
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Exemplar 1 

This demonstrates a candidate who might have gone on to an answer close to the correct one but did 

not know how to proceed past 18.4% = 22 fish. The unnecessary percentage work would lead to an 

inexact answer (119.565...) whereas 
11

22
60

=  (which could all be done on the calculator) would lead to 

the exact 120.  
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Question 14 (a)  

Most candidates attempted the question. Many knew that the median was 3.5. Some candidates stated 

the median was 2, from not ordering the scores and some thought it was 4, being most common. Others 

found the mean or the total score. Most candidates did not substitute to show S = 10  3.5 – 5 but 

worked in stages showing 10  3.5 = 35 and then 35 – 5 = 30. The use of any value between 1 and 4 

was credited for a method mark. 
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Question 14 (b) 

This was found difficult by most candidates and a significant number did not attempt it. 

Most candidates misunderstood the question. Many checked the calculation and said Taylor was right. 

Some said Taylor worked it out wrong as they added up to 18, not 40, or they did not get scores that 

way. 

A small minority of candidates realised that, as long as the middle numbers were 4 and 5, the score 

would be the same but did not explain this clearly. A few candidates gave the correct explanation. 
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Question 15  

A number of candidates did not attempt this question. Very few systematic solutions were seen. Very few 

correct algebraic solutions were seen. These might have begun with 9a = 36 but few did. Some 

candidates set up incorrect equations such as 3a = 36. Some candidates showed 36 4 9 =  rather than 

36 9 4 =  that would have led directly to a = 4. 

A common incorrect route that scored 0 marks was 36 3 12 =  so a = 12 and then 36 – 12 = 24. 

Using trial and improvement 

Many candidates used a form of trial and improvement trying different values, usually with little success. 
They would have used their time more efficiently by planning a strategy that makes use of the given 
information. 
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Exemplar 2  

This is a version of the common incorrect method described in the commentary on Question 15 that 

does not use the information correctly.  
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Question 16 (a)  

A number of candidates did not attempt this question. Some correct answers were seen and some wrote 

one million as 1 000 000 before answering.  

Incorrect answers were 7, 10, 100 and 1 000 000 (and ✓). 

 

Question 16 (b)  

More candidates attempted this question but fewer correct answers were seen. By far the most common 

answer was 3. 

 

Question 17  

This question was omitted by a significant number of candidates and, where an attempt was made, it 

was usually 35  45 with 35 + 45 regularly appearing. Very few attempted to find the LCM. The most 

successful method used was to list multiples of 35 and 45 to find the common value.  
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Question 18 (a)  

This response was usually given 0 or 2 marks, with few part marks being awarded. Many candidates just 

wrote the answer although sometimes the formula, in the form of a triangle, was seen. Candidates who 

quoted the formula were often successful. The most common error was 680  1.6 = 1088. 

 

Question 18 (b)  

Few candidates were able to accurately answer this question. The most common error was 0.0016, from 

dividing by 1000, but multiplication or division by 10 and 100 was also seen. Another error was to 

multiply or divide by 10003 or 1.63. 
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Question 19 (a)  

Some candidates did well on this question. Many candidates who did not score 2 marks gained a mark 

for finding three correct terms. Common errors were to give the constant as 1 or +20 or to give –5x and 

+4x. Some candidates only gave the x terms and did not give x2 or –20 and just gave the answer as x. 

Some candidates expanded the brackets and wrote = 20 instead of –20 and tried to solve the equation. 

Another common incorrect answer was x2 – 20. 

 

Question 19 (b)  

Common errors were x(x – 25) and (x – 5)(x – 5) and the answer 5, treating this as x2 = 25. Some 

answers of 625 were seen. 
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Question 20 (a)  
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A number of candidates gained 1 mark for correctly placing 0.55 at least once on the tree diagram. 

Candidates who correctly placed 0.55 once often, but not always, did so correctly on all the branches. 

Some candidates placed 0.5 rather than 0.05 on the lower branches. Others made errors in subtracting 

0.4 and 0.55 from 1 (although this subtraction was rarely shown) and 0.41 was a common error. Some 

left the other branches blank. 

 

Question 20 (b)  

Many candidates did not attempt to show this result. Some candidates were not aware of the demands 

of a “Show that…” question and only gave the addition of the three products to score 2 marks. 

A common “informed” error was to add the pairs of probabilities. Some candidates tried a variety of 

combinations of the probabilities to make 0.465.  

 

Question 21  

Many candidates answered this correctly. Sometimes these responses involved a correct method to 

eliminate one variable. Frequently candidates used a trial and improvement method which, as this was a 

relatively straightforward pair of simultaneous equations, yielded the correct solution relatively easily. 

Had the solutions been more obscure, the use of trial and improvement would have been a far more time 

consuming method to use. 

Some candidates tried to eliminate a variable by subtracting y only. 
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Question 22  

It was pleasing to see a significant number of candidates score marks in this question. This was often for 

working out 70% of 250. However, many candidates used 70% of 250 as their working and, if they did 

not reach 175, did not score a method mark. Others went through the lengthy process of saying 50% =, 

10% =, etc. These non-calculator methods are not efficient and candidates should be encouraged to use 

a calculator on this paper. 

Some candidates divided 240 by the 15 parts of the ratio (and multiplied by 11) although some 

attempted to do this using 250. Some found 176 and then worked out that this was 70.4% of the 

members and so was sufficient to make the change.  

A reasonably common error was to subtract 10 from 250 and then find 70% of 240. 168 often appeared 

incorrectly in answers. 

A number of candidates ignored the ratio and thought that these were the numbers of votes counted, 

often concluding that not enough people had voted as only 11 votes were cast. 
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Exemplar 3 

The candidate made the error of finding 70% of 240 rather than 250 and so could only score M2 for 

finding the number of votes from the ratio.   
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Question 23 (a)  

Many candidates left the answer line blank. Very little working was seen to support answers and few 

seemed to appreciate that the value of x had to be 0. 

 

Question 23 (b)  

Results here were similar to those in (a) and few candidates appreciated the symmetry of the graph. 2 

and 8 were sometimes given as the answer.  
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Question 24 (a)  

Most candidates attempted this question but only the more successful responses included working to 

support answers. Many candidates thought that they could do this by using differences and 80, 84 (and 

sometimes 88) were sometimes seen which, fortuitously, yielded 1852. The other value was sometimes 

the truncated 1944. 

Some candidates wrote random values. Some attempted non-calculator methods to repeatedly increase 

by 5% but were generally unable to do so. This, once again, reveals the weakness of these methods. 

Some candidates clearly increased by 5% but did not round to the nearest integer and so scored B2. 
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Question 24 (b)  

Many candidates plotted the points, or their points, correctly to score B2. However, few scored a mark 

for the slight curve as they either assumed this would be a line of best fit or connected the points with 

line segments. 

Some candidates did not take care plotting their points and placed the centre of their mark more than 

half a square from the correct plot. Sometimes the mark made covered more than a square of the grid. 

Clearly this represented poor accuracy and should be discouraged.  

Some candidates drew bar charts, which were inappropriate, and scored 0 marks. 
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Question 24 (c)  

Many candidates attempted this question but a great many of them described the effect on the 

population of fish rather than on their graph. In this case they scored 0 marks. Some of the comments 

were elaborate and went into detail about rehoming fish but revealed that the question had been 

misunderstood. 

Some candidates’ responses were wordy and occasionally hard to interpret. A statement such as “It will 

continue to increase until it reaches 2000 when it will level off” would score full marks. Examiners often 

had to try to determine if the candidate’s description implied increasing. Often a mark was scored for “it 

will level off”. It is a shame that these candidates did not attempt to say when the graph would level off. 

Some candidates described the shape without mentioning 2000 and only scored 1 mark. 

Candidates should be encouraged to read and answer these types of questions and then peer review 

their answers in groups. 
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Question 25  

It was again pleasing to see candidates scoring marks on this penultimate question. This was often B2 

for finding 70% of 18 000. £12 600 was frequently seen but rarely 0.7 × 18 000.  

Some candidates employed an inefficient non-calculator method. This can waste time working through 

50% =, etc. and, if there is any error in the values, method marks may not be awarded. 

After 12 600, some candidates knew to work out what percentage 9450 (or 3150) was of 12 600 but, in 

many cases this was through a trial and improvement method, rather than the efficient 
9450

12 600
× 100. 

However, some could reach 75% using their trials. A few could then go on to give the answer 25% but 

some gave 75% to score 3 marks. 

Some candidates attempted to find 9450 (or 3150) as a percentage of 18 000 rather than 12 600.  

Candidates clearly understood that they must show working in support of their answer but this was often 

not well laid out or annotated. 

Using inefficient methods 

Candidates need to use efficient methods to work out percentages and move away from non-calculator 
methods that have limited scope to solve difficult problems. 
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Question 26  

Many candidates found this question very difficult to respond to and a significant number of candidates 

made ‘no response’. 

A few candidates found the triangular area of cross-section to score M1 and a few then went on to 

multiply by 18 to score A1. A few candidates used their calculated volume for the cube but either square 

rooted it or divided by 3 or 6. 

Some candidates gave the correct answer 864 from completely incorrect working and scored 0 marks.   

The standard response was to multiply 12 by 16 by 18 as though the triangular prism was a cuboid. 

Many candidates stuck at this point and scored 0 marks. 

Some candidates focused on the demand and began to work out the surface area of the triangular prism. 

This approach was not awarded any marks. 
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