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Introduction
These exemplar answers have been chosen from the 
summer 2019 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/Images/171726-specification-accredited-a-level-
gce-physics-a-h556.pdf 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.

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 > Save As Other . . .  
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/Images/171726-specification-accredited-a-level-gce-physics-a-h556.pdf
https://www.ocr.org.uk/Images/171726-specification-accredited-a-level-gce-physics-a-h556.pdf
https://www.ocr.org.uk/Images/171726-specification-accredited-a-level-gce-physics-a-h556.pdf
https://www.ocr.org.uk/Images/171729-specification-accredited-a-level-gce-physics-b-advancing-physics-h557.pdf
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/
https://www.surveymonkey.co.uk/r/ZL5Z53B
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Question 1

Exemplar 1 1 mark
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Examiner commentary
This candidate shows excellent technique in performing a straightforward calculation. The ideal gas equation and a full substitution of 
values have been clearly written down, and the correct SI units have been used such as m3 for volume and Kelvin for temperature. 
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Question 1(b)

Exemplar 1 2 marks

Examiner commentary
The candidate has noticed that ‘the temperature of this air remains constant’ and so has decided to use Boyle’s Law.

The candidate has written 1.3 by mistake for V
1
. However, because the working has been clearly shown, an examiner can treat this as 

a small slip rather than as incorrect physics. This means that the error can be carried forward and so the candidate scores a mark for 
their final answer, even though it is different to the ‘correct’ answer in the mark scheme. This demonstrates how important it is to write 
down every stage in the working of a calculation.

Exemplar 2 2 marks

Examiner commentary
This candidate has taken a different approach and used the ideal gas equation to find the final pressure. They have rearranged the 
formula correctly and their working is correct.

Unfortunately, they have made a small slip by writing 3.81 instead of 8.31 for the molar gas constant, R. Note again how important it is 
to write down every stage in the working and a full substitution of values. If the candidate had just written a bald answer of 8.64 x 104 
on the answer line and nothing else, they would have scored 0/3 because the examiner would have no idea where this answer has 
come from.
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Question 1(c)(i)

Exemplar 1 1 mark

Examiner commentary
The upwards force on the rocket is caused by a difference in pressure between the air inside and outside the rocket. This candidate 
has rearranged the formula ΔP = F/A to correctly determine the upwards force. However, the candidate has then gone on to subtract 
the downwards force on the rocket (its weight) to calculate the resultant force instead, so they have only scored 1/2 marks.
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Question 1(c)(ii)

Exemplar 1 3 marks

Examiner commentary
This proved to be a difficult question. The mass of the rocket had to be calculated as mass of bottle + mass of water, and the resultant 
force on the bottle (rather than the upwards force determined in 1ci) had to be used as the F in F = ma.

This candidate has supplied a perfect response which is well set out with clear, logical steps.
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Question 1(d)

Exemplar 1 3 marks

Examiner commentary
Question 1d starts with the word ‘Discuss’ because the examiner is not looking for a definitive answer to the question, but rather an 
argument which shows good physics principles and the correct terminology. A candidate who says, ‘The rocket would be heavier and 
so not go as fast’ will score less than one who says, ‘The rocket would have more mass and therefore have less acceleration’. 

The candidate in this exemplar has appreciated the fact that more water means more ‘fuel’, meaning that the rocket would accelerate 
for longer, but that more water also means more mass and weight, meaning that the acceleration would be less.
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Question 2(a)

Exemplar 1 1 mark

Examiner commentary
This exemplar illustrates a common incorrect response. Candidates found it much easier to balance the top half of the equation than 
the bottom half, which involved a negative number. Some also struggled to write the correct symbol for an antineutrino.
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Question 2(b)(i)

Exemplar 1 0 marks

Examiner commentary
This question was answered well by almost all candidates. However, in this exemplar, it is not made sufficiently clear that the beta 
radiation would be stopped by lead.
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Question 2(b)(ii)1.

Exemplar 1 1 mark
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Examiner commentary
This exemplar demonstrates good technique. A clear comparison of ln N = – μd + lnN

0
 with y = mx + c has been made, and the 

candidate has identified m = -μ and c = ln N
0
 for good measure.
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Question 2(B)(ii)2.

Exemplar 1 1 mark

Examiner commentary
This exemplar demonstrates the correct method of determining the absolute uncertainty.

The greatest value possible for ln N is ln 340, and the smallest value possible is ln 260. The absolute uncertainty is given as half the 
range.

Unfortunately, the candidate has only scored 1/2 because they have not determined ln 300 correctly.
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Question 2(b)(ii)3.

Exemplar 1 2 marks

Examiner commentary
Here is an excellent response. The point has been plotted correctly. The best fit line has 2 points above and 2 points below the line. 
The worst fit line is the shallowest possible line that passes through all the error bars. The lines are thin and straight.
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Question 2(b)(ii)4.

Exemplar 1 4 marks

Examiner commentary
This exemplar shows a perfect response, which is clearly set out so that the examiner can easily check that the working is correct. 
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Question 2(b)(i)5.

Exemplar 1 2 marks

Examiner commentary
Another perfect response which is clearly and logically set out.
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Question 3(a)
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Exemplar 1 1 mark

Examiner commentary
This question concerned the e.m.f. generated when a magnet falls through a coil. This candidate has made the common error of 
assuming that the negative peak in the graph is caused by the torch being inverted.

Exemplar 1 3 marks

Examiner commentary
In contrast, this candidate recognises that the negative peak is caused by the same pole of the magnet coming out of the coil rather 
than going in. The candidate has accessed the first three marking points on the mark scheme, but instead could have explained why 
the negative peak is taller and narrower than the positive peak (which are the last two marking points). 
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Question 3(b)(i) and (ii)

Exemplar 1 3(b)(i) 3 marks, 3(b)(ii) 1 mark
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Examiner commentary
Another clear and logical response which gains full marks. An examiner can easily follow the thought process of the candidate and see 
where their answers have come from.
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Question 3(c)

Exemplar 1 Level 1

Examiner commentary
This exemplar has been placed in the lowest level for the following reasons:

• there is no mention of GPE being the input energy

• there is no method of calculating the efficiency 

• there is no suggestion of how a conclusion could be reached from the experimental results.
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Exemplar 2 Level 2

Examiner commentary
In contrast, this candidate has given correct formulas for calculating the efficiency and has clearly stated how to use a graph to reach a 
conclusion from the experimental results.

However, the response has been placed into level 2 because incorrect data has been used. Firstly, the gravitational potential energy 
should be found, not from mgh, but from nmgh where n is the number of inversions. Secondly, the electrical energy should be found 
from VIt where t is the time taken for the bulb to go out, not the time taken for n inversions. These errors mean that the experiment 
described will not give correct results.
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Exemplar 3 Level 3

Examiner commentary
This response is not perfect. However, it does describe a valid method that will give results enabling a correct conclusion to be made, 
therefore it has been put into the top level.

There are several graphs that could be plotted in this situation. The previous level 2 exemplar uses a graph of efficiency against 
number of inversions, where a horizontal line would imply no dependency. This exemplar uses time lit against number of inversions, 
where a straight line through the origin would imply no dependency. There are also other possibilities. In each case, an examiner 
expects to see:

• what should be plotted on each axis

• how to interpret the results to reach a conclusion.

‘I would plot a graph to reach a conclusion’ is not sufficient.
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Question 4(a)
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Exemplar 1 2 marks

Examiner commentary
This candidate has drawn a vector triangle but has labelled the angles incorrectly. The right angle between F and R is correct, but the 
60o angle should be between F and W. This has led to the answers for F and R being the wrong way around, which was a common 
mistake.
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Question 4(b)(i)

Exemplar 1 2 marks

Examiner commentary
This exemplar demonstrates a typical correct response.
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Question 4(b)(ii)

Exemplar 1 0 marks

Examiner commentary
This candidate understands that an object moving in a circle has a centripetal force acting on it. However, they clearly think that this 
‘centripetal force’ is a separate force to the frictional force.

A better approach would be to avoid talking about the presence or lack of a centripetal force, but instead to focus on the presence 
or lack of acceleration. The answer now becomes ‘At line YY’ the object is accelerating but, at line XX’, it is not’. Following on from this, 
‘At line YY’ the object has a resultant force acting on it but, at line XX’, it does not’. The direction of the resultant force is centripetal 
(towards the centre of the circle). There is a force towards the centre of the circle: the horizontal component of the frictional force F. 
At XX’, F is balanced by the horizontal component of the reaction force, R. So, for there to be a resultant force towards the centre at YY’, 
the frictional force must increase (so that its horizontal component increases) while R remains constant. This argument forms the basis 
of the first 3 marks in the mark scheme.

For the fourth mark, the candidate must realise that increasing the frictional force whilst keeping R constant would unbalance the 
forces in the vertical direction. Therefore, R must decrease.
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Exemplar 2 3 marks

Examiner commentary
This candidate has the right idea and has given a very clear argument for the first 3 marks.

However, the last mark has not been scored because the need to keep vertical forces balanced has not been mentioned.
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Question 5(a)
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Exemplar 1 Level 1

Examiner commentary
This response has been placed in level 1 because the candidate is describing the wrong experiment and using the wrong formula to 
calculate the wavelength. λ = ax/D is the formula to use with a Young double-slit experiment. 

Exemplar 2 Level 2
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Examiner commentary
The candidate here is using the correct equation for a diffraction grating: nλ = dsinϴ. They have determined d and ϴ correctly, but they 
have not read the question carefully enough. It clearly states that the four images of the slit are all first order images, but n = 4 has 
been used instead of n = 1. This leads to a value for λ which is outside the range of visible wavelengths. The candidate has also made 
a POT error in calculating the absolute uncertainty in x, which cannot be as small as 0.01cm using a ruler. These two major errors have 
prevented the response from reaching level 3.

Exemplar 3 Level 3

Examiner commentary
Here is a typical level 3 response. The procedure is clearly described, and the wavelength has been determined accurately using the 
small angle rule. There is an explanation of the negligible uncertainty in the measurement of n and d, and the percentage uncertainty 
in sinϴ is determined correctly by combining the percentage uncertainties in x and in the grating-screen separation. Although it could 
have been more clearly spaced, the answer is nevertheless logically structured and easy to follow.



Exemplar Candidate Work

33

A Level Physics A

© OCR 2019

Question 5(b)(i)

Exemplar 1 0 marks

Examiner commentary
This response gains no marks as the candidate has not shown their working clearly enough. A substitution of all the values in the 
equation is needed for the mark. In addition, the answer has a POT error.
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Question 5(b)(ii)

Exemplar 1 2 marks

Examiner commentary
To answer this question, the energy of a photon of wavelength 486nm is needed (and is given in 5bi). -4.09 = -5.45 – (-1.36), so the 
transition is between the levels shown (second marking point). The first marking point is given for recognising that a downwards 
transition is necessary for photon emission.
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Question 6(a)

Exemplar 1 1 mark

Examiner commentary
Only a small percentage of candidates were able to answer this question correctly. This candidate talks about an ‘apparent’ shift in 
frequency, rather than stating that there is a change in frequency (which is incorrect). The candidate also specifies that the object is 
emitting waves, and that the object is moving relative to the observer. Both points needed to be included for the mark to be scored.
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Question 6(b)

Exemplar 1 1 mark

Examiner commentary
This response scores 1 mark out of a possible 4 marking points: for ‘(the) ultrasound transducer is held at an angle’. A change in 
frequency is mentioned but it is not made clear that the ultrasound waves change frequency when they are reflected from the blood 
cells. The candidate has also made the common mistake of thinking that c represents the speed of light rather than the speed of 
ultrasound in the medium.
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Question 6(c)(i)



Exemplar Candidate Work

38

A Level Physics A

© OCR 2019

Exemplar 1 2 marks

Examiner commentary
Many candidates, like the one in the exemplar, tried several approaches to find the speed of the loudspeaker before finally realising 
that it was just a simple ‘speed = distance/time’ problem. These ‘false starts’ are simply ignored by an examiner if they do not lead to an 
alternative answer. The loudspeaker is moving in a circle with circumference 2πr and the time period T = 0.5s can be determined from 
Fig. 6.2.
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Question 6(c)(ii)

Exemplar 1 0 marks

Examiner commentary
This candidate is using the correct formula to find Δf but has failed to appreciate that the waves are sound waves rather than light 
waves. A useful approach is to highlight any data given by the examiner (in this case, ‘the speed of sound in this experiment is 330 m 
s-1). In this way, the candidate is more likely to realise when information has been given that they have failed to use in the question.
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Exemplar 1 0 marks

Examiner commentary
Candidates found it unexpectedly difficult to add the scale to the graph axis. This response shows a very common incorrect response.

Question 6(c)(ii) and (iii)
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Question 6(c)(iv)

Exemplar 1 1 mark

Examiner commentary
On Fig. 6.2, the X shows a point where there is a maximum decrease in the observed frequency. (If light waves were being used, 
this would be equivalent to a ‘red shift’). This means that the emitted sound waves must be moving directly away from the observer 
(microphone) and so the X should be placed at the lowest point of the circle in Fig. 6.1.
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Question 6(d)

Exemplar 1 4 marks

Examiner commentary
This exemplar shows a typical correct response. Several candidates wrote the two definitions the wrong way around but were not 
given any credit for this. 

It is important to realise that definitions may have changed over recent years and therefore past textbooks may not always be a good 
resource. It is important that centres use the latest information, which can be found in The Language of Measurement (ASE 2010). 
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