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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 are 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 Y543/01 series overview 
This proved to be a good standard of paper to test candidates’ understanding of the course. Questions 7 
(b) and 8 (c) were less accessible to candidates with 8 (c) being the most challenging. A number of 
candidates are still showing a lack of understanding of the command words which is either costing them 
time from being too detailed with their solutions or not being credited for missing justification on ‘show 
that’ or ‘determine’ questions. 

 

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

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

• showed clear labelled diagrams 

• set out work clearly and logically 

• considered real life application of concepts. 

• omitted multiple questions 

• confused key formulae 

• missed steps in detailed reasoning questions. 

 

OCR support 

A poster detailing the different command words and what they mean is available on the OCR 
website. 

 

  

https://www.ocr.org.uk/Images/533967-a-level-maths-command-words-poster-a4-size.pdf
https://www.ocr.org.uk/Images/533967-a-level-maths-command-words-poster-a4-size.pdf
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Question 1 (a) 

This question was answered well by the majority of candidates. Less than a fifth of candidates were not 
credited full marks, the most common errors were incorrectly applying 𝑃𝑃 = 𝐹𝐹𝐹𝐹 or for applying both forces 
in the same direction. 

 

Question 1 (b) 

Candidates answered this question well. The most common error was using 10000W instead of 20000 
which was only credited the method mark. 

 

Question 1 (c) 

The majority of candidates answered this question well, although not as great a proportion as the first 2 
parts of this question. Again, some candidates used 10000W which was only credited 1 mark. The 
majority of candidates understood that the question required the acceleration to be equal to 0.  

Misconception 

Common errors were confusing mass and weight or finding the incorrect weight component. 
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Question 2 (a) 

The method mark was awarded here for finding the vector AB which the majority of candidates did 
correctly. About a fifth of candidates were only awarded this mark with the most common error being 
finding the scalar values of F and s and multiplying these together incorrectly.   

 

Question 2 (b) 

Candidates who answered the first part of the question generally were able to answer this question as 
well. Of the fifth of candidates who were credited 0 marks the most common error again was considering 
scalars. 

Misconception 

Confusion of methods for scalar and vectors. Candidates need to make sure that they 
understand which method is appropriate and shown explicitly why they cannot consider the 
scalar method when using vectors. 

 

Question 2 (c) 

Many candidates answered this question well. A number of candidates found the distance AB (instead of 
OB) but correctly subtracted 8 to find the extension and used both formulae correctly; this was credited 
with 2 marks. A considerable number of candidates did not find the extension and use the full length in 
the formula, this was not given any credit.  
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Assessment for learning 

Examiners commented on the number of candidates who omitted the 2 in the denominator of 
the elastic potential energy formula. Using low stakes quizzes to aid candidates’ recall would 
be beneficial. 

 

Question 3 (a) 

More than three quarters of candidates knew that they should use their calculator to integrate F between 
the limits of 0 and 2. Some candidates either did not have a calculator or did not know that the command 
word ‘Find’ meant that they could use their calculator to find this integral. This resulted in too much time 
being given to the question or an incorrect solution. 

 

Question 3 (b) 

Over a third of candidates were not able to use their impulse from part (a) in the impulse-momentum 
principle to calculate the speed. If candidates had got part (a) incorrect they were still credited with 1 
mark for a correct method (with their incorrect value for impulse). 

 

Question 3 (c) 

A number of candidates chose to omit this part, probably due to being less successful in parts (a) and 
(b). Candidates need to be careful when using answers from previous parts of the question. If the 
candidate used 2.04ms-1 rather than 2.0356… it resulted in their value for the work done to be incorrect 
to 3sf. 
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Question 4 (a) 

This question was challenging for the majority of candidates. A number quoted Newton’s third law or 
stated dimensions without relating this to the question. About a fifth of candidates were able to give a 
detailed enough argument with a consideration of both Newton III and dimensional analysis and implying 
that the masses must be interchangeable. 

 

Question 4 (b) 

The vast majority of candidates were credited this mark. Some candidates left [ ] around their 
dimensions which is not the correct notation and was not credited. 

 

Question 4 (c) 

Candidates generally did very well on this part. A common error for the few who did not gain full marks 
was to neglect the dimensions of G stating that it was dimensionless. It is worth noting that this is a 
‘determine’ question so examiners should see justification for any results found. Examiners did credit any 
solutions without clear justification on this occasion but would expect to see clear consideration of each 
dimension on future questions. 
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Question 4 (d) 

This question was completed variably by candidates. There was generally a lack of clarity from 
candidates’ work of what values were being used. The command word was again ‘determine’ so this 
should indicate to candidates that they need to show what values they are using and clearly show 
justification for each stage of their working.   

 

Question 5 (a)  
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Most candidates understood the concept here but did not understand that the command ‘show that’ 
meant that they needed to show their integration and not rely on their calculator. Over a third of 
candidates only showed their integral for a result of 15 ln 3 and were credited 1 mark; less than half of 
the candidates clearly showed both integrations and a complete method to gain full marks. 

Assessment for learning 

Candidates should be encouraged to underline command words before commencing the 
question. In a ‘show detailed reasoning’ question they must demonstrate that their solution is 
sufficiently detailed to cover every step of working and show a complete analytical method. Any 
calculus needs to be shown (although a calculator can be used to calculate their found integral). 

Exemplar 1 

This is a typical example of the type of solution examiners saw in this question. Examiners were not sure 
if candidates did not know how to integrate the numerator or assumed that they could rely on their 
calculator for the integration. 
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Question 5 (b) 

The candidates who achieved full marks for part (a) generally were credited full marks for this part too.  

 

Question 5 (c) 

Many candidates effectively found the y coordinate when 𝑥𝑥 = 3. Some candidates often stopped at this 
point or found the angle with the incorrect side. Some candidates used the dot product to calculate the 
angle which usually resulted in more errors (and took a longer time for the candidate to calculate). 

 

Question 6 (a) 

Candidates generally completed this part well. If errors were seen it was usually because of an incorrect 
sign. 
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Question 6 (b) 

Most candidates showed a good understanding of this question. Some candidates forgot to include mass 
in Newton II, or did not divide the whole equation by it, or made mistakes when expressing 𝑑𝑑𝑑𝑑

𝑑𝑑𝑑𝑑
 in terms of 

𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

 

 

Question 6 (c) 

In general candidates mainly were credited either 0 or 3 marks on this question. The most common error 
was to substitute in the incorrect initial conditions of 𝑥𝑥 = 1, 𝑣𝑣 = −5 with only a fifth of candidates being 
awarded all 4 marks. 

 

Question 6 (d) 

The vast majority of candidates were credited 1 mark for this question for understanding that x tends to 4 
as t tends to infinity. Examiners were generous with this mark but would have liked more candidates to 
use this correct terminology rather than stops at 4. Some candidates appeared to have substituted 
values of x into their calculator and made incorrect statements. Only a very small proportion realised to 
look at their equation for velocity found in part (c) and use this to comment on how the velocity changes 
over time, including a statement about when or where the velocity is at a maximum. 
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Question 7 (a) 

This question was completed well by a good number of candidates and showed an improvement on the 
understanding of this topic than in previous series. The challenge for some candidates was relating their 
height to 𝜃𝜃. Candidates should be encouraged to draw a diagram clearly showing their 0 level of 
potential energy defined. This will help them to make this connection and also enable examiners to 
understand their intention when crediting marks. Some candidates broke the journey into two stages, 
using the minimum point of the swing to break up the motion. This was generally less successful and 
less efficient. As the answer is given for this question candidates must show each step clearly and 
values substituted in. Some candidates were not credited full marks due to gaps in their workings or from 
not explicitly substituting in the variables. There were incidents of candidates using the tension of 
1005.5N to work backwards to find the angle which wasn’t given any credit. 
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Exemplar 2 

This candidate has shown a clear logical solution that has been credited with full marks. To improve their 
solution, it would have been beneficial to have included a labelled diagram. It is important for candidates 
to be aware that examiners are not given their copy of the question booklet so if they complete workings 
on this, examiners cannot credit this. 

Assessment for learning 

A good practice to develop labelling diagrams is to show candidates the initial information for 
a question without showing the actual question. Candidates should then label and annotate 
their diagram with anything relevant before knowing what will be asked of them. 
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Question 7 (b) 

Candidates found this part more challenging and there were a number of errors being seen by 
examiners. This included confusion of components, sign errors and not considering the three horizontal 
distances. More successful responses had a clear diagram with labelled components. 

Assessment for learning 

The B mark for this question was often not awarded because both components needed to be 
seen and some candidates stopped their method before considering the horizontal components. 
If they had shown a clear diagram with the components calculated (it was not enough to leave 
as 5.5 cos𝜃𝜃) it would have prevented this. 

 

Question 7 (c) 

This question was one of the least accessible on the paper. Responses where candidates had calculated 
an initial energy of 5292J in part (a) and considered that no energy was lost were more successful. The 
majority of candidates who calculated the KE at the floor only considered the vertical component. A small 
proportion considered the GPE term and very few then calculated this correctly. 
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Question 8 (a) 

About two fifths of candidates were credited with this mark. A number of candidates seemed to confuse 
‘elastic’ and ‘inelastic’, with others stating that all kinetic energy must be retained for the particles to 
collide again. Some candidates did not reference the collision between A and the wall and instead 
referred to the collision between the particles. 
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Question 8 (b) 

Candidates generally did well on this question with the majority being able to show clear workings for 
both method marks. Less than half of the candidates spotted that the horizontal final velocity for A must 
be 0 for A and B to rebound in the same place; those that did, generally went on to be credited with full 
marks. 

 

Question 8 (c) 

Candidates found this question very difficult. Some candidates were able to access the first 2 marks by 
showing their velocity of A before the collision with the wall and either A or B’s velocity after the collision 
with either wall. Candidates with clear labelled diagrams were much more successful here. Many 
candidates were unable to progress from this point with only the most successful responses equating 
expressions for time (a common error was equating expressions for velocity). 

 

Question 8 (d) 

The majority of candidates were credited with this final mark. A common error was candidates 
referencing the friction between the ball and the walls which would not affect the solution in this case as 
the collision is perpendicular so wasn’t credited. 
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