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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. The reports will also explain 
aspects that 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/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 can be 
downloaded from OCR. 

  

https://www.surveymonkey.co.uk/r/ZL5Z53B


A Level Further Mathematics B (MEI) - Y431/01 - Summer 2019 Examiners’ report 

 4 © OCR 2019 

Paper Y431 series overview 
This was the first session for this mechanics Minor option, part of the new H645A Level specification 
Further Mathematics B (MEI). 

Very few candidates provided a ‘commentary’ on their solutions. This would have been helpful for many, 
to focus their reasoning. Some candidates omitted to provide the physical explanations required 
following calculations. 

A significant number of candidates did not appreciate that the ‘show that’ command requires a full and 
detailed explanation of all working. 

 

OCR support OCR’s command words poster is available to download in both A2 and A4 
versions from ‘Assessment guides’ at 
https://www.ocr.org.uk/qualifications/as-a-level-gce/further-mathematics-b-
mei-h635-h645-from-2017/assessment. 

 

Most candidates were able to apply ‘routine’ methods successfully and overall demonstrated a 
comprehensive understanding of most of the material in the specification. Notably the application of 
couples and moments to solve problems was lacking in comparison, particularly the importance of 
considering moments in establishing equilibrium. 

 

 

 

 

 

 

 

  

https://www.ocr.org.uk/qualifications/as-a-level-gce/further-mathematics-b-mei-h635-h645-from-2017/assessment
https://www.ocr.org.uk/qualifications/as-a-level-gce/further-mathematics-b-mei-h635-h645-from-2017/assessment
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Question 1(a) 

Nearly all candidates provided a fully complete solution with only a few making slips, such as neglecting 
to include g in their calculation of work done. 

Question 1(b) 

Following completion of part (a), nearly all candidates produced an inequality that they then solved 
successfully. 

Question 1(c) 

Most candidates thought this was due to additional friction or resistance rather than the additional 
vertical distance travelled due to the sand slipping away. 

 

AfL Candidates should consider the question specifics to give an individual 
rather than ‘generic’ response when commenting on modelling assumptions. 
 

Question 2(a) 

This was answered correctly by the majority of candidates. Occasionally units were given rather than the 
dimensions requested. 
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Question 2(b) 

The correct answer of 0.0015 was found by most, but 0.15 and 150000 were also often produced. 

 

Question 2(c) 

The routine approach was followed by very nearly all candidates successfully, except for the occasional 
slip in the dimensions of one the quantities. Very few who did not manage to show that z = 0 rechecked 
and corrected their errors. A small number did not appreciate that ‘show that’ required a complete 
explanation. 

 

AfL Make sure that ‘show that’ questions are answered with a full and complete 
explanation. 
 

 

Question 2(d) 

Most candidates completed this without problems. Some had difficulties using the reciprocal of the ratio 

of the square root of the two pressures, working out 340�0.166
1.29

 instead of 340� 1.29
0.166

. 
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Question 3 

Nearly all candidates gained the first two marks for an attempt at finding the co-ordinates (x�, y�) of the 
centre of mass of the lamina R; a few obtained the wrong answers for these, with implications for later 
marks. The next two marks for the inequalities x� < ka and y �> a (defining the region outside the boundary 
of R) were gained by most although few candidates recognised this as the only possible region, with 
many adding other inequalities. The solution of the inequalities k > 1 and k > 3 invariably followed the 
correct inequalities and correct derivations of x� and y� . Occasionally the conclusion was not stated. 

Very few had the clear explanation given in the exemplar shown below. 
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Exemplar 1 

 

 

Question 4(a) 

This was a routine collision question that was completed successfully by most candidates. Errors 
included stating e = speed of approach

speed of separation
 and e = final momentum

initial momentum
 . 
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Question 4(b) 

Many candidates did not successfully show the given result. This was due to lack of sufficiently detailed 
explanation, notably missing the expansion VA

2 and VB
2.  

 

AfL Candidates should make sure that ‘show that’ questions are answered with a 
full and complete explanation. 
 

 

Question 4(c) 

Most candidates stated e = 1 and ∆E = 0, but many did not use the expressions from part (a) to calculate 
final velocities. 

 

Question 4(d) 

Most candidates stated e = 1 and ∆E = 1
30

u2, but many did not use the expressions from part (a) to 
calculate the final velocity and fewer recognised that the trucks coalesced. 
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Question 5(a) 

Very few candidates stated this was due to symmetry and instead produced incomplete equivalent 
explanations. A very small number explained that the vertical components acting on the boat must be 
equal and opposite and that the angles made by the ropes with the bank were equal. 

 

Question 5(b) 

Almost all candidates found the tension in each rope to be 750 N. 
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Question 5(c)  

A significant number of candidates did not appreciate the use of ‘show that’ and either simply worked the 
question backwards or produced a circular argument. This was completed successfully mainly by 
application of the cosine rule (as shown in the mark scheme) or solving the simultaneous equations 

x2 + a2 = 25 and (6 - x)2+ a2 = 49 to yield x = 1 and thereby finding sin∅ = 1
5
 and sin θ  = 6 - 1

7
 = 5

7
 . 

 

AfL Make sure that ‘show that’ questions are answered with a full and 
complete explanation (as in the exemplar answer below). 

Exemplar 2 
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Question 5(d) 

This was completed successfully by solving the set of equilibrium equations T1 cos∅+T2 cos θ=1200 and 
T1 sin∅= T2 sin θ. Solutions were occasionally marred by algebraic errors, notably a number could not 

manipulate the equation T1
5

= 5T2
7

 correctly to find T1 in terms of T2. Use of Lami’s theorem was seen a 

couple of times and a number used calculators to solve the simultaneous equations directly. 

 

Question 5(e) 

The most common answer was that Jack’s tension decreased while Jemima’s tension increased. Very 
few stated that the tensions would become equal and fewer that they would be less than 750N. 

 

AfL Make sure explanations of situations are complete, describing all detail, 
using the number of marks allocated as a guide. 

 

Question 5(f)  

Most correctly commented that the resistance should be variable 
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Question 6(a) 

The diagram was often well done, although some omitted a required force. The direction of some forces 
could have been clearer. 

 

AfL Make sure force diagrams are very clear, particularly the direction of the 
forces. If additional forces such as weight components are drawn, use 
dashed lines to make this clear. 

 

Question 6(b) 

Most candidates considered the sliding situation only, from which they deduced that the cylinder had to 
be in equilibrium. Very few considered the toppling situation. 

 

AfL For statements of equilibrium on a plane, consideration of sliding and 
toppling are required. 
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Question 6(c) 

Very few managed to write correct moment equations using both components of the weight 
5g(12 sin 15°) and 5g(5 cos 15° ). 

 

AfL A clear diagram and commentary are helpful to the candidate in constructing a clear 
solution as shown in Exemplar 3 below. 

Exemplar 3 
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Question 6(d) 

This was successfully done by many candidates, finding that the sliding angle (16.7°) was less than the 
tipping angle (22.6°). Errors usually occurred when calculating the condition for toppling, often incorrect 
values for the ratio of dimensions equal to tan α. Occasionally concluding statements were not made. 

 

AfL For statements of equilibrium, comparison of the values calculated with a 
concluding statement is required.  
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