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Introduction
These exemplar answers have been chosen from the 
summer 2018 examination series.

OCR is open to a wide variety of approaches and all 
answers are considered on their merits. These exemplars, 
therefore, should not be seen as the only way to answer 
questions but do illustrate how the mark scheme has 
been applied.

Please always refer to the specification https://www.ocr.
org.uk/qualifications/as-a-level-gce/further-mathematics-
a-h235-h245-from-2017/assessment/#as-level for full 
details of the assessment for this qualification. These 
exemplar answers should also be read in conjunction 
with the sample assessment materials and the June 2018 
Examiners’ report or Report to Centres available from 
Interchange https://interchange.ocr.org.uk/Home.mvc/
Index

The question paper, mark scheme and any resource 
booklet(s) will be available on the OCR website from 
summer 2019. Until then, they are available on OCR 
Interchange (school exams officers will have a login for 
this and are able to set up teachers with specific logins – 
see the following link for further information http://www.
ocr.org.uk/administration/support-and-tools/interchange/
managing-user-accounts/).

It is important to note that approaches to question 
setting and marking will remain consistent. At the same 
time OCR reviews all its qualifications annually and may 
make small adjustments to improve the performance of 
its assessments. We will let you know of any substantive 
changes.

https://www.ocr.org.uk/qualifications/as-a-level-gce/further-mathematics-a-h235-h245-from-2017/assessment/#as-level
https://www.ocr.org.uk/qualifications/as-a-level-gce/further-mathematics-a-h235-h245-from-2017/assessment/#as-level
https://www.ocr.org.uk/qualifications/as-a-level-gce/further-mathematics-a-h235-h245-from-2017/assessment/#as-level
https://interchange.ocr.org.uk/Home.mvc/Index
https://interchange.ocr.org.uk/Home.mvc/Index
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
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Question 1(i)

Exemplar 1 4 marks

Exemplar 2 1 mark
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Examiner commentary
This question requires candidates to be aware of the transfers between Kinetic and Potential Energy stores in the context of a 
standard pendulum. Kinetic and Potential Energy are both proportional to the mass, and therefore the mass has no bearing on 
the final speed, as seen by the many candidates that cancelled it out in their equations. Most candidates gained full marks for 
this, with others fairly evenly distributed.

In Exemplar 1, the candidate has made a very successful attempt at this question. This candidate has broken down the problem 
and carefully identified all the relevant quantities, i.e. initial KE, final KE and GPE. The candidate has then assembled these to set 
up a correct equation, initial KE + GPE = final KE, which leads to a fully correct answer.

In Exemplar 2, the candidate has equated the final KE to the GPE only to give v = 1.46m/s. The GPE is also slightly wrong but 
within tolerance. Rather strangely, they have then added the initial velocity to the 1.46m/s found previously, which seems like an 
afterthought. This therefore gets 1 mark only for correctly finding the GPE in the question.

In Exemplar 3, the candidate has assumed, along with some other candidates, that the problem is about a conical pendulum, 
and therefore scores 0 marks.

Exemplar 3 0 marks
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Question 1(ii)

Exemplar 1 2 marks

Exemplar 2 1 mark

Examiner commentary
This question follows on from part (i), requiring the candidate to identify the angle at which the pendulum comes to rest again, 
using the same principles as part (i). Since it comes to rest, the initial energy and the final GPE need to be equated with each 
other in order to find a value for θ.

In Exemplar 1, the candidate has again produced a full analysis, leading to a correct solution. In this case, the candidate equated 
the total initial energy (KE + GPE) from part (i) with the final energy of part (ii), but could have saved some time and effort by just 
reusing the total energy found whilst solving part (i).

In Exemplar 2, the candidate has proceeded correctly from their final answer in part (i), using the incorrect velocity to find the 
kinetic energy and equated it with the GPE gained. Since the answer is wrong, this gains 1 mark for method. This is gained once 
cosθ has been correctly introduced into the working, since we require the use of mgh = mg × 3.2(1 – cosθ) = their KE from part (i).
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Question 2(i)

Exemplar 1 2 marks

Exemplar 2 0 marks

Examiner commentary
This question is a “show that” question with answer given, which requires careful handling to secure the method mark. It is 
particularly important here for a candidate to state the correct formula and substitute the correct values from the start, rather 
than compensating later on. Most candidates obtained full marks for this.

In Exemplar 1, the candidate has initially used the same sign for the initial velocity and the impulse, but then realised their 
mistake when they came out with the wrong answer. This is followed by a second attempt where the signs are corrected and 
the correct result obtained. We would have preferred to see 33.6 = 7.5v – (-2.1) rather than 33.6 = 7.5v + 2.1, but have credited 
the marks nonetheless since they have substituted -u = +2.1, as per the formula. 

In Exemplar 2, the candidate has got u and v the wrong way round, as was the case for a minority of candidates. As a result, 
the method mark is lost, together with the accuracy mark. In this case they have correctly stated the formula, but substituted 
the initial velocity for v and the final velocity for u and also used the wrong sign for the impulse, which should be the opposite 
sign to u. This results in a value of 7.5 for the final velocity instead of the correct value of -7.5. Answers obtained from wrong 
working will be penalised, especially those questions that include command words such as “Show that” that have been defined 
in the specification as requiring justification to be awarded full credit.
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Question 2(ii)

Exemplar 1 3 marks

Exemplar 2 2 marks
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Exemplar 3 1 mark

Examiner commentary
This is a fairly complex question requiring candidates to use some skill in correctly comparing GPE and KE before and after the 
motion to find the work done against friction, which proved quite challenging for many.

In Exemplar 1, the candidate has mapped out their strategy at the start, working out conceptually how the energy at the start 
will balance the energy at the end, and as a result has avoided the pitfalls that beset many candidates. They have lost the final 
accuracy mark due to premature rounding of the GPE, which has led to an incorrect final result. We would urge candidates 
never to use rounded values during calculations, but to store the value in the calculator.

In Exemplar 2, the candidate has started well, correctly finding the GPE and ΔKE and gaining 2 marks. They have combined 
them wrongly to give a negative value for the resistance, which contradicts their diagram, where they have correctly shown R 
as a force down the slope.

In Exemplar 3, the candidate has found ΔKE and then used the positive value of ΔKE instead of the negative value as a result of 
stating the formula with u and v the wrong way round. Since we are not testing the sign for the GP or the KE at this stage, this 
gains M1. They have then used 4.2 × cosθ for the height instead of sinθ, and therefore get M0 for the GPE. The last M mark is 
also lost due to incorrectly putting the values together.
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Question 2(iii)

Exemplar 1 1 mark

Exemplar 2 0 marks

Examiner commentary
This question follows directly from part (ii) and requires candidates to divide the work done (against friction) by 4.2 to get the 
force.

In Exemplar 1, the candidate has handled the problem correctly and therefore gets the method mark, but loses the accuracy 
mark due to the incorrect prior answer.

In Exemplar 2, the candidate gave an incorrect answer to the first part, but has decided here to start again from scratch and 
use the constant acceleration equations to find the acceleration and hence the net force, as did some candidates in part (ii). 
This would have been successful, but they have not taken into account the effect of gravity down the slope, which needs to be 
subtracted from the resultant force, so there are no marks for this.
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Question 2(iv)

Exemplar 1 3 marks

Exemplar 2 3 marks

Examiner commentary
In this question, candidates were required to find the unknown distance x travelled before the object came to a halt due 
to friction and gravity, using the results from parts (ii) and (iii). Candidates also tackled it using a variety of other methods 
including constant acceleration.

In Exemplar 1, the candidate has set out the problem logically, realising that the KE at the start of the motion must be balanced 
by the GPE and the friction at the end. Continuing by inserting the correct values including the unknown distance d leads to a 
correct solution.

In Exemplar 2, the candidate has correctly identified the GPE as mgxsin20, with x representing the further distance travelled 
after the object reaches 1.5m/s, which merits the first M1. However, the gain in GPE has been added to the kinetic energy rather 
than subtracted from it (M0). Furthermore, there is no recognition of the fact that the work done due to friction has changed 
since the distance is now greater - the candidate has simply used their value (287.5) obtained in part (ii) instead of using (their 
Fr) × x. They have also not added their result to the initial distance of 4.2m given in part (ii).
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Question 3(i)

Exemplar 1 6 marks
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Exemplar 2 4 marks
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Exemplar 3 2 marks

Examiner commentary
This is a question on dimensional analysis based on a well-known formula, the main object being to obtain the result from first 
principles. Despite the well-known nature of the formula, some candidates did not realise when their results contradicted their 
prior knowledge. Almost all candidates expanded the brackets and included both u and v even though the dimensions of u 
and v are the same, so having both these terms is quite unnecessary. As it is a new topic, it was decided to condone this on this 
occasion without prejudice to future examinations.

In Exemplar 1, the candidate has been very thorough and even provided an explanation for why α = β, which is very pleasing 
to see, as well as only having one term in the dimensional analysis equation instead of the more usual two. In the subsequent 
arguments, the indices have been handled very well indeed, and thoroughly but economically argued to the correct conclusion.

In Exemplar 2, the candidate has also made a good start, clearly stating the quantities using standard dimensional analysis terms 
and gaining B1 in the process, and substituted these into the given formula for a further M1. As was too often the case, this 
candidate has shown a poor understanding of the nature of an index and the laws of indices, and has effectively assumed that 
Lα + Lβ = Lα + β (= L1). Together with recognition of the fact that α = β (B1) since u and v are added together, this leads to them to 
the incorrect conclusion that α = β= ½. There is a further M1 for equating the indices of T to give α – γ = 0, with A0 for the final 
answer.

In Exemplar 3, the candidate has started by correctly stating the dimensions of all the terms, including u = LT-1 and therefore 
gained B1. But instead of expanding the brackets, they have simply multiplied all the terms together, leading to a wholly 
incorrect dimensional equation. There is also a lack of facility with the laws of indices, leading to statements such as  
α + 1 = β instead of 1 = α + β for the term in L, according to their equation. The lack of recognition of the equivalence of u and v 
also means that they did not obtain the mark for equating α and β.
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Question 3(ii)

Exemplar 1 2 marks

Exemplar 2 1 mark

Examiner commentary
This question follows on from part (i) and asks the candidate to find the unknown coefficient in the equation, having previously 
found the indices, using the fact that u = v. This could be done carefully from prior knowledge if needed, but in the event, many 
candidates found this question quite challenging.

In Exemplar 1, the candidate has correctly simplified the formula, but then put more effort in than required to get the answer 
since the use of a constant acceleration equation to prove that s = vt is not necessary here. Nevertheless, the argument proceeds 
smoothly step by step to the correct conclusion.

In Exemplar 2, the candidate has correctly carried out the first step and got s = k(2v)t, gaining M1. They have not seen that s = vt 
or ut, which would have led to s = 2k and k = ½.
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Question 4(i) and (ii)

Exemplar 1 
(i) 4 marks
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Exemplar 2 

(ii) 1 mark

(i) 4 marks

(ii) 1 mark
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Exemplar 3 
(i) 2 marks

(ii) 0 marks

Examiner commentary
This question was a very standard problem involving conservation of momentum with restitution. Almost all candidates were 
able to handle this well, with a small number struggling over some the details or failing to solve the simultaneous equations 
correctly. There were quite a few cases of poor technique employed when solving the equations, which led to more time and 
effort being expended than was really necessary. There is an expectation that candidates will make use of the equation solver 
functions on their calculators to solve standard linear simultaneous equations that lead to numerical answers; clear working is 
setting up and justifying the equations and, where appropriate, rearranging into the standard format.

In Exemplar 1, the candidate has correctly set up equations for conservation of momentum and restitution, then substituted for  
vA (A) in the momentum equation and found vB (B) in as few steps as reasonably possible.

In Exemplar 2, the candidate has set up and solved the equations correctly, but has opted to spend time and effort rearranging 
and dividing the momentum equation in order to equate the values of vA between the equations. Substituting for vA from the 
restitution equation into the momentum equation would have been a much more efficient and effective method here.

In Exemplar 3, the candidate example is a rare case of failing to handle the simultaneous equations correctly after setting up 
for momentum and restitution. The candidate has indicated that they were going to multiply the latter equation by 1.2, but in 
the end simply subtracted this from the momentum equation, thereby failing to eliminate one or other of the unknown. This is 
a “show that” question and there is an incorrect answer at the end that is not consistent with the equations and given answer. 
Given the lack of an acceptable method, the candidate scores M0A0 at the end. This is also B0 for part (ii) since the value should 
be -0.2m/s, or 0.2m/s stated to be in the opposite direction.
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Question 4(iii)

Exemplar 1 4 marks
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Exemplar 2 4 marks

Exemplar 3 2 marks

Examiner commentary
This question is essentially the same method as part (i), with candidates required to find the subsequent velocity of an object in 
a collision with given initial speeds and coefficient of restitution. However, the added complexity of working with an unknown 
mass was clearly a challenge for some candidates.

In Exemplar 1, the candidate has spent a great deal of time and effort rearranging both equations, using ordinary fractions and 
decimals in order equate expressions for 9 × vB from the two equations. Having found vC, the candidate then has to find the 
correct value of vB. Having realised that the expression for vB is now very complicated, it appears that the candidate has then 
restarted, substituting for vC in order to get a simpler expression for vB. However, the first attempt is mathematically correct 
and would have been enough to merit full marks. We would urge candidates to always check which unknowns they are looking 
for, where a choice exists, to save precious time and effort in the examination.

In Exemplar 2, the candidate has done an excellent and very concise “textbook” piece of working, leading straight to the correct 
solution. Having found the equation of restitution and rearranged it for v2, this is substituted straight into the equation of 
momentum, simplified and rearranged for v1 as required.

Exemplar 3 is a case of the simultaneous equations going wrong. This candidate has chosen to try to eliminate v1 (the required 
quantity) by multiplying the restitution equation by 1.8 rather than substituting for v2 to find v1. This is not wrong of itself, but 
it does lead to an error because the candidate has incorrectly added mv2 + 2.8v2 to make 2.8mv2. They have then finished by 
stating the value of v2 rather than v1 as required in the question. As a result, they lose the third M mark and the final mark.



Exemplar Candidate Work

21

AS Level Further Mathematics A

© OCR 2019

Question 4(iv)

Exemplar 1 2 marks

Exemplar 2 2 marks

Examiner commentary
This question required candidates to recognise that the change in direction of B meant that vB < 0 for the first mark. This then 
leads to an inequality based on the answer to part (iii). Marks were almost exactly split between the three possible scores. Many 
candidates understood the change in direction but either could not relate that to the expression for vB or were not able to 
handle the inequality correctly. Some candidates moved the denominator of the fraction to the other side, to give statements 
such as 5.04 – 2.1m < 1.8 + m, or created two separate equations such as 5.04 – 2.1m < 0 and 1.8 + m < 0.

Exemplar 1 is fully correct, with very full explanation and working. The only thing missing is any statement that the 
denominator > 0, which is needed in order to justify cancelling it without changing the inequality, but this is not sufficient to 
withhold the second mark. There is also an unnecessary step where the candidate has split the numerator to give two separate 
fractions, but this does not affect the final outcome.

Exemplar 2 is the absolute minimum required to justify the marks. We have condoned the lack of denominator for vB, since this 
must be > 0 due to the nature of the problem, and therefore can be reasonably ignored in this question without affecting the 
rest of the inequality.
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Question 5(i)

Exemplar 1 2 marks

Exemplar 2 2 marks

Exemplar 3 0 marks
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Examiner commentary
This question required the use of the formula P = Fv or equivalent to find the driving force, which is can then be equated to the 
resistance using Newton’s First Law. The vast majority of candidates tackled this introductory question without any problem, 
intuitively equating the driving force with the resistance, or justifying this explicitly.

In Exemplar 1, the candidate has provided a full and completely justified solution and it is very pleasing to see a good force 
diagram included. This candidate continued in this vein and is one of the minority that successfully tackled all parts of the 
question. We would strongly urge all candidates to use force diagrams in order to have the best possible chance of success in 
this type of question.

In Exemplar 2, the candidate has simply used the formula F = P/v and then stated the result as the answer, which is the 
minimum required to gain the marks.

In Exemplar 3, the candidate has started off with the correct formula P = Fv, but then misinterpreted F as the resultant force, 
which they have not realised is zero as the speed is constant. They appear to have assumed that the driving force is 1200, which 
is in fact the mass of the car, with the resistance designated as x. A clear force diagram could have avoided this error.
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Question 5(ii)

Exemplar 1 2 marks

Exemplar 2 2 marks

Exemplar 3 0 marks
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Examiner commentary
This question again required the use of Newton’s First Law, but in the context of connected particles where there are two 
resistances to balance against the driving force. Most candidates got this completely right; almost all the rest gained no 
marks, most often as a result of equating the new driving force with the resistance of the trailer, forgetting to account for the 
resistance of the car.

In Exemplar 1, the candidate has a very well laid out solution with all the elements that we would expect to see, i.e. a force 
diagram with suitable equations leading to a correct solution. There is some uncertainty about the driving force as it looks 
like the candidate has initially rounded it to 1330, but then revised it to 1333 (or vice versa). In the penultimate statement 
beginning “RT = 1333 …”, it is hard to tell what is intended, but we have given the benefit of the doubt here as both the answer 
and the prior work are correct. It would have been better if the candidate had crossed this out and rewritten it so that it was 
clear what was intended.

In Exemplar 2, the candidate is entirely correct, finding the driving force and then subtracting the resistance of the car to 
find that of the trailer. This candidate has omitted any diagrams (as was the case in their part (i)) and given the least possible 
amount of explanation. We would very much have preferred to see this justified by a force diagram and indeed, this candidate 
did lose marks later on which would probably have been avoided by the use of a good force diagram.

In Exemplar 3, the candidate has very sensibly drawn a force diagram and worked out the driving force. This is not enough to 
get any marks yet. The force diagram is quite thorough and clearly shows the driving force on the car and friction on the car 
and the trailer, together with tension, normal reaction and weight (without g included). They then appear to have ignored 
this and focussed their working entirely on the trailer, also transposing the driving force onto the trailer and ignoring the car 
altogether. As a result, they have equated the driving force to the trailer’s resistance and score 0 marks for this.
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Question 5(iii)(a)

Exemplar 1 4 marks

Exemplar 2 0 marks

Examiner commentary
This question required candidates to use Newton’s Second Law on the system of particles to find the driving force and hence 
the power, with the car and trailer going at a different speed from before and at a given acceleration. We required a four term 
equation recognising the driving force, the resistances of both the car and the trailer, and the resultant force (= ma) to gain the 
first method mark. The second M mark for finding the power was also dependent on this mark. As in part (ii), many candidates 
only accounted for one of the frictional forces. Marks were quite evenly split between those that used Newton’s Second Law 
correctly with all the forces and gained full marks, and those that did not gain any marks. A very small number of candidates 
gained 2 or 3 marks, mostly due to making calculation and/or accuracy errors.

In Exemplar 1, the candidate has calculated the resultant and added on the resistance to find the driving force and hence the 
power of the car. This is correct, except that only three terms have been used, i.e. D, R and ma. In this case it seems from prior 
work in parts i) and ii) that the candidate has put the two resistances (952N and 381N) together to get the overall resistance of 
1333N and used this in the equation. Therefore, we have given this the benefit of the doubt and credited full marks.

In Exemplar 2, the candidate has recognised the need to use Newton’s Second Law, F = ma. In common with many other 
candidates, they have then mistakenly interpreted F as the driving force rather the resultant of all the forces acting on the 
system, which is not helped by the lack of a force diagram. As a result, they have calculated the driving force as  
1400 x 0.57 = 798 and gained no marks. The mark for multiplying by 15 (= 11970) to find the power was dependent on the first 
M mark and therefore not available in this case.
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Question 5(iii)(b)

Exemplar 1 1 mark

Exemplar 2 0 marks

Examiner commentary
As in most questions on connected particles, one of the aims is to find the tension between the two objects, and this question 
is no exception. This requires the application of Newton’s Second Law to one particle only in a system of particles, so that the 
tension is included in the equation. Candidates were generally less successful that part (iii)(a), with many failing to create a 
correct equation of motion based on one or other of the car or trailer, but not both together. It is easier to use the trailer for this 
question, as the driving force only acts on the car.

In Exemplar 1, the candidate has shown an entirely correct application of Newton’s Second Law, correctly accounting for the 
forwards tension and the resistive force on the trailer, and therefore gets M1. In this case, since they got the resistance of the 
trailer wrong in part (ii), the final answer is wrong, and this gets 1 mark overall.

In Exemplar 2, the candidate has made a very common error seen elsewhere, mistaking the resultant force in “F = ma” for a 
particular force, in this case the tension, and therefore missing out the effect of the resistance on the trailer. Again, a good force 
diagram will reduce the chances of making such errors.
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Question 5(iv)(a)

Exemplar 1 2 marks

Exemplar 2 1 mark

Exemplar 3 1 mark
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Examiner commentary
This is the first of two conceptual questions, where candidates where asked to compare two models and explain the difference. 
The key concept was the relationship between resistance, acceleration, and time taken, all of which needed to be included in 
the explanation. Most candidates answered this successfully, but a significant number were unable to provide an adequate 
explanation, even though they knew intuitively that the time taken would be reduced if the resistance were to be removed. A 
smaller number did not know what the correct outcome would be.

Exemplar 1 has a very through explanation, implying a causal link between the lack of resistance and accelerating up to 10m/s 
faster than in the original model. The candidate has also taken the trouble to point out that the second stage is unchanged and 
therefore this part takes the same time, giving a lower time overall.

Exemplar 2 is a rare case of having all the correct arguments, but nevertheless coming to the wrong conclusion. The candidate 
correctly states that having no resistance will lead to a greater acceleration, but concluded that the car would take more time 
rather than less. Since the two marks are independent, this answer gains 1 mark overall.

Exemplar 3 is not well worded, but we gave the benefit of the doubt and allowed “refined model is faster” instead of “time 
taken is lower”. However, the explanation only mentions the lack of resistance and omits reference to the effect that this would 
have on the acceleration. Therefore, this only gains 1 mark overall.
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Question 5(iv)(b)

Exemplar 1 2 marks

Exemplar 2 1 mark

Examiner commentary
This question requires candidates to link the (final) resistance with the maximum speed or terminal velocity. Since the terminal 
speed is above 10m/s and the original model still applies, the resistance is the same and so is the final velocity. This question 
was generally done slightly better than part (iv)(a), with more candidates gaining full marks, although the proportion of 
candidates gaining no marks was also higher.

In Exemplar 1, the candidate has given a very clear explanation linking the resistance with the speed and implying that the 
original model applies as it is above 10m/s. The latter part referring to the resistance below 10m/s is not needed but does not 
invalidate the marks already gained.

In Exemplar 2, the candidate has made the correct conclusion, but the explanation is not sufficient to merit the second mark. 
It refers vaguely to the model not changing above 10m/s, but does not identify the resistance as the key to understanding the 
terminal velocity (assuming a fixed power output).
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Question 6(i)

Exemplar 1 7 marks



Exemplar Candidate Work

32

AS Level Further Mathematics A

© OCR 2019

Exemplar 2 2 marks
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Exemplar 3 0 marks
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Examiner commentary
This question required candidates to solve a horizontal (conical) pendulum problem, with the added challenge of having 
another particle moving at the other end of the string. As with all horizontal circular motion such as conical pendulums, the key 
to solving the problem is to resolve the forces vertically and horizontally. Because the motion of a pendulum is independent 
of its mass, the motion of particle B can be found independently of the motion of A. Most candidates either got full marks 
or no marks on this, with a scattering of marks in between, mostly at the lower end. A few candidates managed to solve the 
problem by relating the motion of particle A to the motion of particle B, although this was only required for part (ii). Despite 
the complexity and difficulty of the problem, some candidates still tried to proceed without doing a force diagram.

In Exemplar 1, the candidate has begun by carefully laying out pairs of equations for particles A and B, finding all four 

equations. Instead of dividing the two equations for B to give  and solving directly for ω, they have instead chosen 

to use the horizontal equations for A and B to eliminate ω2, using the fact that the angular velocities of both particles are equal. 

Having eliminated ω, which was the value to be found, they have then had to find mB, which is not required until part (ii), and 

the tension T, before finally finding ω. Once this has been done, the time taken is correctly obtained using  .

In Exemplar 2, the candidate has started by working out sinθ and tanθ, gaining a mark in the process. They have used the 
wrong trigonometrical functions when trying to resolve the forces, meaning that further work to find ω or v is necessarily 
wrong. However, once they have found a value for ω, they are still able to access the last method mark by attempting to find 
the time taken for one revolution.

In Exemplar 3, the candidate has made a good start, setting up a 3, 4, 5 triangle to find sinθ from cosθ, and then using these to 

resolve horizontally and vertically. These equations would have gained the first two marks but they have confused the value θ 

with sinθ and cosθ in the equations, effectively doing sin(sinθ) and cos(cosθ) and therefore losing these vital marks. They could 

also have gained a mark for finding tanθ which is required for the pendulum later on. The radius of the circle is then stated as 

5sin(36.9) from the candidate’s diagram, contradicting the value given in the question. It is unclear why the candidate has then 

put , although the numerator does give the correct circumference of the circle. There is no precedent for dividing by 

60 as a value for the velocity or angular velocity has not yet been found. Therefore, we were also unable to award any marks for 

the attempt to find the time taken.
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Question 6(ii)

Exemplar 1 2 marks

Exemplar 2 1 mark

Examiner commentary
This question required candidates to find the tension by equating the angular velocity of A with the angular velocity of B, 
and using it in the horizontal equation for A. This could then be used to find the mass of B by substituting it into one of the 
equations for B found in part (i). If using both horizontal equations, the mass can in fact be found independently of ω, since 
this cancels out between the equations T = 1.2 × 0.6ω2 and Tsinθ = mB × 0.6ω2. Most candidates found this question very 
challenging and were unable to gain any marks, with most of the rest scoring full marks.

In Exemplar 1, the candidate has a correct expression for T and gains the first method mark. They made a mistake in part (i) by 
using Tcosθ = mrω2 instead of Tsinθ =mrω2 for the horizontal equation, which led to the equation T = ¾mω2 instead of T = mω2. 
Nevertheless, since they have carried it over and correctly used their equation of motion for B from part (i), this still merits a 
method mark, even though the final answer is wrong.
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In Exemplar 2, the candidate has started off correctly, using the correct horizontal equation from object A and the vertical 

equation from object B. They have not used the equation from B properly as they have actually done T(tanθ) = mBg instead 

of T(cosθ) = mBg, so the second method mark has been withheld. Their value of ω2 (=  ) from part (i) is also wrong, so the 

maximum mark available would have been 2/3 in any case.

Examiner commentary continued 
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