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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 responses 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 Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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/qualifications/teach-cambridge/
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Paper Y543 series overview 

This proved to be a good standard of paper to test candidates’ understanding of the course. 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. Questions 7 (c) and 8 (c) (i) and 8 (c) (ii) were less accessible to candidates, thoroughly 

testing problem solving and justification of conclusions. A number of candidates are showing a lack of 

understanding of the command words; missing necessary justification on ‘show that’ or ‘determine’ 

questions. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• showed clear labelled diagrams 

• set out work clearly and logically, using 
algebra confidently 

• considered their answers in the framework of 
the real-life context given. 

• confused key formulae, for example in the 
context of elastic potential energy stored and 
Hooke’s Law  

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

• omitted multiple questions 

• were unable to calculate dot products. 
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Question 1 (a)  

This question was answered well by the majority of candidates. Very few candidates were not credited 

full marks. Most commonly these students were uncertain about the units of impulse, misremembering 

these as Ns-1, even though they could correctly calculate its magnitude. 

 

Question 1 (b)  

Many candidates were able to calculate speed through correct use of the impulse-momentum principle. 

A minority used kinematics as an alternative to calculate the speed, arriving at a correct answer via an 

alternative method to that specified in the question. 

 

Question 1 (c)  

The majority of candidates were able to effectively calculate the kinetic energy using their calculated 

speed from part c. As a determine question candidates were expected to show substitution of values into 

the correct formula before manipulating to arrive at their answer. 

 

Question 1 (d)  

Most of the candidates were able to answer this part fully correctly, making effective use of their 

calculated work done from part c. A small minority of candidates chose to approach this part via constant 

acceleration formulae, typically achieving a correct answer but losing a mark for not following the 

specified approach. 
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Question 2 (a)  

The vast majority of candidates were credited these marks. Some candidates left [ ] around their 

dimensions which is not the correct notation and was not credited. A small minority chose to work with 

units rather than dimensions, which was only partially credited in this ‘determine’ question that expected 

clear justification using dimensional analysis. 

 

Question 2 (b)  

Candidates who had completed part (a) well, typically completed this part equally well. Most candidates 

could effectively state the dimensions of density. This was a ‘find’ question, however candidates 

benefitted from showing their working in order to avoid arithmetic errors when simplifying indices. 

 

Question 3 (a)  

Throughout this question, the detailed reasoning requirement meant candidates needed to show their 

working, ensuring clear explanations were shown. Candidates typically completed this efficiently, 

showing the result of their dot product embedded in their working. Successful alternative methods 

proceeded by squaring the magnitude of the velocity vector. A few candidates neglected to show their 

working and were only given partial credit for their answer. 
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Question 3 (b)  

Candidates who answered the first part of the question generally were able to answer this question as 

well. Those who substituted t=0 into the force first, proceeded a little more efficiently. Of the small 

number of candidates who were given no marks, the most common error was to consider the scalar 

values of the velocity and the force at time t=0 before incorrectly multiplying these together.  

 

Question 3 (c)  

This part proved more challenging, with few candidates completing it correctly. The most common wrong 

answer was 58W, with candidates discarding the negative sign produced, or calculating the total power 

developed by the original force. A number of incorrect units were seen but not penalised in this instance. 

Some candidates attempted to integrate from 0 to 6s rather than consider an instantaneous power at 

t=6. Some candidates calculated the dot product correctly and then added another incorrect step such 

as subtracting the power at t=0. 

Misconception 

 

Confusion about the validity (and inherent meaning) of the negative sign produced when 

calculating the power developed by forces via a dot product. Candidates tended to discard the 

sign, deciding that a scalar quantity should not include it, rather than understanding that it was 

a necessary part of the answer. 
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Question 4 (a)  

Candidates generally completed this part well. Clear diagrams were typically included. If errors were 

seen, they tended to be either in using the correct signs when combining the speeds of the two particles 

to find the coefficient of restitution or accidentally using a mass of one of the particles in place of a 

velocity. 

 

Question 4 (b)  

This part was also completed competently in general. As expected, many candidates wrote a formal 

conclusion for this ‘determine’ question, showing clear comparison of the velocities of P and Q, before 

concluding that there would be no subsequent collision. A common error here involved use of 1/10 

instead of e/10 for the coefficient of restitution at the wall, resulting in the wrong conclusion as to whether 

there would be a further collision between P and Q.  
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Question 5 (a)  

This was an accessible question for candidates, with many able to effectively resolve forces horizontally  

and vertically for P, resulting in an accurate speed. Common errors seen included resolving tension as  

𝑇 = mg𝑐𝑜𝑠(), calculating the radius for P as 5 rather than 5sin𝜃, or confusing sin𝜃 and cos𝜃 when  

resolving. A few candidates neglected the contact force in their equations, limiting their ability to 

effectively tackle the question. 

 

Question 5 (b)  

Typically, candidates who had tackled the first part effectively, were able to adjust their equations by 

setting the contact force to be equal to zero. Some candidates stopped before finding angular speed, not 

able to relate this to their calculated v. 
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Question 6 (a)  

Many candidates made a strong start to this question, giving a thorough consideration of conservation of 

energy to derive an expression for 𝑣2. In the main algebraic steps were shown clearly, with some 

candidates making sign errors as they attempted to expand a bracket and collect terms in one step. Most 

commonly students who found the second part of the derivation more challenging had neglected the 

component of weight in their construction of Newton’s 2nd Law.  

 

Question 6 (b)  

This question was completed more variably. Just under half of the candidates were able to complete this 

question successfully, giving a clear calculation of minimum initial impulse. Many candidates had the 

correct instinct that tension should be greater than or equal to zero but then attempted to combine this 

with the incorrect statement that the velocity should be zero. Some candidates chose to restart 

completely in this part, using Newton’s 2nd Law to find the minimum velocity needed at the top of the 

vertical circle and then weaving this into energy considerations to arrive at the correct minimum initial 

impulse. 
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Question 7 (a)  

The majority of the candidates answered this question comprehensively showing all steps needed to 

gain 3 marks. In this ‘show that’ questions, candidates needed to show substitution for the mass, force 

and acceleration in Newton’s 2nd Law before writing the final expression.  

 

Question 7 (b)  

Many candidates were confident in stating the result of integration for both sides of the differential 

equation. Algebraic solutions were typically well set out. Candidates should be encouraged to show clear 

substitution when finding integration constants. Only a small number of candidates were able to fully 

justify the validity of their expression for v. While many candidates could state the values of v that related 

to t = 0 and t = π, few referred to the key idea that this was the first time that this function reaches a 

velocity of 3, at which point the force ceased to act. Some candidates effectively considered the graph of 

the function to aid them in their analysis. 

 

Question 7 (c)  

A significant minority of candidates answered this part effectively, confidently considering the two-stage 

journey; using integration with correct limits to find the length of journey for the first part and combining 

this with the second stage travelling at constant velocity. Many candidates integrated the function found 

in part (b) correctly and then assumed that this held for the full 10 seconds and were unable to gain any 

further marks from this point. 
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Exemplar 1 

This candidate has shown clear consideration of both stages of the journey, arriving at a well explained 

calculated distance. Although the sketch of velocity is not needed it has provided them with a useful 

scaffold on which to base their explanation. 
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Question 8 (a) (i)  

This question, as a ‘show that’ question needed to involve clear reasoning with algebraic integration 

shown. Almost all candidates understood the underlying concept here but needed to show clear 

substitution of limits to arrive at the given answer in order to gain full marks. 
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Question 8 (a) (ii)  

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

A minority had not recalled the formula correctly, neglecting the 0.5 needed in the numerator. As in the 

first part, candidates needed to show detailed reasoning to gain both marks. 

 

Question 8 (b)  

Many candidates were able to answer this question effectively and efficiently, supported by a clear split 

of the given trapezium into a rectangle and triangle. Some candidates struggled to find the centre of 

mass of the triangle or chose to split the shape into more than two pieces, which was a more demanding 

approach. Some misapplied the co-ordinate average method which works for triangles to the trapezium, 

for which it does not work. Those candidates who used a table or vectors to consider distances generally 

had good success, helped in part by the equal masses of the rectangle and triangle. Some candidates 

attempted to integrate to find the centre of mass, experiencing initial challenges in finding a sufficiently 

accurate gradient for their line. 
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Exemplar 2 

This candidate has made concise and effective use of a diagram and table to consider distances and 

masses before combining these to accurately find the coordinates of the centre of mass. 
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Question 8 (c) (i)  

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

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

angle without considering the 0.04m errors correctly to arrive at a ‘worst case’ for toppling. In some 

cases, they had unfortunately considered the incorrect model. Sophisticated solutions were seen using a 

diverse choice of methods, including moments, comparison of distances parallel or perpendicular to the 

plane or comparison of angles. A good diagram often helped candidates to consider which way the error 

should be applied to give the ‘most likely to topple’ situation. In some cases, candidates had produced 

accurate calculations but then linked these to the incorrect conclusion. 

Assessment for learning 

 

Candidates will find it useful 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 toppling questions. 

Exemplar 3 
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This response begins with a clear diagram, suggesting a strong understanding of the relationship 

between the angle of incline and the angle between the centre of mass and the vertical. Although it 

moves to an initially ambiguous consideration of the tangent of the angle, it continues with a correct 

minimisation to arrive at the minimum angle for toppling. This is followed by a comparison to the correct 

angle, with an incorrect conclusion seed. 2 out of 3 marks awarded. 

 

Question 8 (c) (ii)  

Only a few candidates completed this correctly. Common errors included: considering Model 1 rather 

than Model 2, calculating the correct angle and then stating the incorrect conclusion. Candidates should 

be encouraged to support assertions with calculations in order to make sure they have fully explored the 

given situation. 
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Question 9 

Over a quarter of candidates were completely successful, with good efforts at resolving forces seen by 

many. The most common error seen was missing the weight out of their vertical application of Newton’s 

2nd Law. Another common error was to assign the given modulus of elasticity of 20N to string 3 instead 

of string 1. A few candidates calculated the extension incorrectly or were uncertain how to calculate it, 

making it challenging to make further progress at this point. Some students incorrectly put three weights 

at the attachment points on the circle. Almost all candidates showed good understanding of the 

differences between Hooke’s Law and the elastic potential energy formula.  

Assessment for learning 

 

Candidates should be encouraged to work systematically through equilibrium problems, 

resolving in two orthogonal directions, in addition to giving clear statement and use of both 

Hooke’s Law and elastic potential energy calculations. 
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