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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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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). 
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Paper Y543/01 series overview 

This paper proved to be a good test of candidates’ understanding. At this level the higher scoring 

candidates confidently completed questions that involved resolving velocities and forces. Standard 

calculations were completed with ease and formal algebraic methods were used throughout. Candidates 

found Questions 1, 2, 3 and 5 (a) more accessible with Questions 6 (b), 7 (b) and 8 proving more 

challenging for all candidates, testing their ability to model situations accurately. 

 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• included well-labelled diagrams to support 
their working 

• used clear, concise algebraic working 

• effectively linked calculated values to real life 
context. 

• confused directions when resolving forces or 
velocities 

• were unable to recall key formulae 

• missed out steps in ‘determine’ and ‘show that’ 
questions. 

 

OCR support 

 

A poster covering key command words is available on Teach Cambridge.  

  

https://teachcambridge.org/102e78c6-4e56-4bf6-aecc-05c72573ea1a/for-your-students?subject=a947bb77-094d-4e7a-9f85-8e80f075ddad&unit=all
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Question 1 (a)  

This question was answered effectively by most candidates. Clear working was shown and the majority 

of candidates gained full marks. The most common errors were incorrectly calculating the change in 

height using ∆ℎ = 0.8cos⁡(
𝜋

3
) rather than 0.8 (1 − 𝑐𝑜𝑠 (

𝜋

3
)) or not clearly showing where their value for 

change in height had come from. 

 

Question 1 (b)  

Many candidates answered this question well, although not in as great proportion as the first part of this 

question. Some candidates lost the final mark by attempting to describe the direction using an angle 

from an unspecified axis rather than stating that radial acceleration acted towards the centre. It should 

be noted that use of bearings is not appropriate in this situation.  
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Question 1 (c) 

Candidates were less sure of the method needed to calculate tangential acceleration with over half of 

candidates gaining 0 marks in this question. Those who incorrectly expressed the magnitude as a 

negative number could not be credited with the final mark. 

 

Misconception 

 

Confusion between tangential and radial acceleration. Candidates need to make sure that 

they understand the difference between these and are able to recall key formulae for these. 
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Question 2 (a)  

Most candidates answered this question well, showing clear consideration of the division of dimensions 

of length. A small number of candidates did not gain the mark, either by using units such as metres, or 

leaving their proof partially complete without cancelling down the dimensions to get 1 or stating that the 

quantity was dimensionless. Those who used a ratio rather than a division tended to be unsure how to 

conclude their proof, leaving L:L as their final response and therefore gaining 0 marks. Candidates need 

to understand that stating ‘constant’ or ‘no units’ are not equivalent to ‘dimensionless’. 

 

Question 2 (b)  

Most candidates correctly calculated the dimensions of stress, gaining the first available mark. 

Candidates should refer carefully to the details of the question as under half of these did not show either 

a division by 1 or mention that strain was dimensionless gaining 1 mark out of 2 only. The ‘determine’ 

key word indicates that candidates should show clear justification for each stage of working. 

 

Question 2 (c)  

Candidates who set up a formal dimensional analysis model and constructed simultaneous equations 

were typically successful in gaining most marks in this part. A significant number missed out the constant 

k, leading to the loss of the final mark. Those candidates who attempted to consider combining 

dimensions more informally, using trial and error to divide the dimensions of one quantity by another in 

an effort to obtain the dimensions of c were much less likely to obtain a correct final formula. Examiners 

did credit this less formal method if it clearly led to a solution but would expect to see more formal 

justification in future. 
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Question 2 (d) (i)  

Many candidates did well in this part, showing a clear understanding of the scale factor of √2 and giving 

a final value for the speed of sound. 

 

Question 2 (d) (ii)  

A minority of candidates completed this correctly. Careful reading of the question was important here as 

candidates needed to both comment on the lack of dependence on volume from the formula and link this 

to the unchanged value for speed of sound. 

 

Question 2 (e)  

This question was completed variably by candidates with many who had not included a constant in 

Question 2 (c) stating that the limitation was that a constant should be included rather than stating that 

dimensional analysis did not allow the value of the constant to be found.  
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Question 3  

Many candidates effectively constructed conservation of momentum and restitution equations, showing a 

good understanding of the unchanged velocity perpendicular to the line of centres. Over half of 

candidates correctly found components of A’s velocity with most of these obtaining a correct final angle 

and a few quoting the complementary angle. Common errors included errors in the sign used for 

velocities or the use of inconsistent signs for their unknown component of A’s velocity. For some 

candidates solving the simultaneous equations introduced further errors. 

 

  



A Level Further Mathematics A - Y543/01 - Summer 2023 Examiners’ report 

 10 © OCR 2023 

Question 4 (a)  

This part was completed correctly by the vast majority of candidates, demonstrating clear understanding 

of symmetry. 

 

Question 4 (b)  

Many candidates had a relatively strong understanding of the underlying calculation but needed to make 

sure that they fully showed all steps in response to the ‘Show that’ command included in the question. 

Those using a tabulated method often produced the correct answer but needed to be aware of showing 

key calculations and simplifying those numbers to show a final intermediary step before the given 

answer. Students needed to carefully consider whether the centre of mass of a triangle is measured from 

the base or the apex in forming a correct response.  
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Question 4 (c)  

This question, as a ‘determine’ question needed to involve clear reasoning and calculation of angles. A 

minority of candidates managed this completely, with a small number calculating relevant angles and 

quoting an angle between CD and the vertical rather than the horizontal. Some were able to find an initial 

angle and then were unsure how to proceed further gaining 1 mark only. Sophisticated solutions used 

the idea of rotation to produce the required angle by finding the difference between angle CAG and 

angle GDC. A minority of students successfully used the dot product between 𝐶𝐷⃗⃗⃗⃗  ⃗ and 𝐴𝐺⃗⃗⃗⃗  ⃗ to find the 

angle. 

 

Question 5 (a)  

Candidates found this part accessible with over half gaining all marks and a large majority gaining at 

least 3 marks. Common errors for these candidates included missing out the negative sign for the 

resistive force in the original question. Many candidates were confident in the use of 𝑣
d𝑣

d𝑥
 for acceleration 

and produced clearly set out algebraic solutions from this expression with a few being unsure how to 

separate variables effectively. The recall of this expression for acceleration proved to be a common 

barrier for a small number of candidates who were unable to access this question.  

 

Question 5 (b)  

This was typically answered effectively by those candidates who had obtained an expression for v in the 

last part. 
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Question 5 (c)  

Roughly half of candidates gained some marks on this part with many showing a good attempt at 

deriving the limits on t and x for particle Q whether through constant acceleration formulae, differential 

equations or energy considerations. Only a small number were able to compare resistive forces and 

relate this to comparative deceleration between the particles in order to finally state why P comes to rest 

before these. 

 

Question 5 (d)  

Over a third of candidates produced an effective sketch, indicating a progressively shallower negative 

gradient of the graph until the particle stopped on reaching a velocity of zero. Of those who attempted 

the question, common errors included using axes as asymptotes, continuing the graph into a region of 

negative velocity or using the constant deceleration of Q to sketch their graph rather than considering P. 
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Question 5 (e)  

Those candidates who had produced a usable model in part (a) were typically successful in calculating 

maximum displacement when velocity was zero. A minority were unable to rearrange their expression to 

find x, with some candidates forgetting to show the key steps needed for a ‘determine’ question, who 

were credited with 1 mark only for a correct answer seen. 

 

Question 6 (a) (i)  

For this question, candidates needed to make sure that their method was clearly shown. Most 

commonly, successful solutions found the numerical vector for velocity at both given times before 

calculating the dot products to find the change in kinetic energy. Some inaccuracies in substituting into 

these expressions using their calculator were seen here for a significant minority of candidates. Other 

errors included the subtraction of kinetic energy values in the incorrect order. Candidates should be 

encouraged to clearly consider which is the final energy and which is the initial energy. Those candidates 

who found a full algebraic expression for the dot product of velocity before substituting found the 

question more time consuming and were less likely to arrive at the correct value. Some poor notation 

was seen with candidates squaring vectors to arrive at a vector expression for kinetic energy rather than 

the expected scalar. Methods involving calculus were generally unsuccessful with candidates attempting 

to integrate kinetic energy rather than the dot product of force and velocity. 

 

Question 6 (a) (ii)  

Over half of students showed a good understanding on this question. Candidates needed to be careful 

not to confuse the force and the work done, stating clearly that the force acts in the opposite direction to 

motion, rather than stating that ‘work is opposite to motion’. Other common errors include stating that the 

particle was travelling backwards or that the force is in the negative x direction. 
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Question 6 (b)  

A minority of candidates were able to answer this question comprehensively showing the expected level 

of working for a ‘determine’ question. Almost half of candidates made a good start to this question, 

gaining the first 2 marks for finding the time at which P is moving in the direction stated, with many of 

these proceeding to find the vector for velocity at this time. Some candidates were unable to link the 

question to the need to calculate power at this stage, using the dot product of force and velocity at that 

time, and incorrectly attempted to differentiate force to find a ‘rate of doing work’. Scalar methods, 

attempting to find a value for energy and differentiate were unsuccessful and candidates should be 

supported to understand when to use vector based methods. 

Exemplar 1 

This candidate has correctly calculated the time at which P is moving in the i direction. The calculation of 

𝑃 = 𝐹. 𝑣⁡is not shown, and they proceeded to try and calculate the rate of change of force gaining no 

further marks. 
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Question 7 (a)  

This was an accessible question for candidates with a majority gaining at least 3 marks for this part, and 

a number gaining all 5 marks. Common errors seen include resolving tension as 𝑇𝐵 = 2g𝑐𝑜𝑠𝜃, calculating 

the radius for B as 0.36 rather than 0.36 sin 𝜃, or confusing sin𝜃 and cos 𝜃 when resolving.  

 

Question 7 (b)  

This question highlighted a key misconception, with many candidates demonstrating uncertainty about 

how to tackle this part. Of those who correctly considered the difference in angular velocities and related 

this to time, many used an integer difference of 2𝜋 radians rather than understanding that a difference of 

𝜋 radians was sufficient for particles to lie in the same vertical plane. Those who resorted to a method 

involving the lowest common multiple, or ratios, often gained the 5:4 relationship for angular velocities 

but were unable to take this further to relate it effectively to time. 
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Question 8  

Those candidates who approached this question systematically with a well-labelled diagram, showing a 

clear consideration of extension x and distance travelled by P as x + 2.1 were most likely to succeed. 

Work done against friction was often missed in the equation, and students should be encouraged to 

record or circle all key information as they read a question. Distances used needed to be consistent and 

expressed in terms of a single variable, a common error was using the same variable for distance 

travelled and extension. Efficient calculator use was needed for this question. Many candidates created 

a passable energy budget equation but lost the final 2 marks for accuracy errors. Candidates must 

remember to explicitly reject inappropriate final answers to be sure of gaining all the marks. Some 

students split the motion into two stages, calculating the velocity of the particle at zero extension as a 

middle step. This is not necessary, however most candidates who did so were able to proceed 

effectively. 

Assessment for learning 

 

Candidates should be encouraged to produce clear diagrams in the space on their printed 

answer booklet, annotating these with all information from the question to support them in 

accurately answering modelling questions.  
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Exemplar 2 
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This is a typical example where the candidate has set up a diagram, and shown some understanding of 

the different lengths involved. Some useful scaffolding is also seen in the table to aid them in considering 

energy at the start and end of motion. However, this candidate has not included the work done against 

friction and this unfortunately means no further credit can be given after the first 3 marks. 
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