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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 2019 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 2020. 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 3

Exemplar 1 1 mark

Examiner commentary
A nice clear set of working ensuring the candidate achieved the correct answer. Many candidates show no working for their multiple 
choice questions which can lead to the wrong answer. If there is no working it takes much longer for a candidate to check their 
answers later.

Section A
A few exemplars are shown for Section A multiple-choice questions. These highlight hints and techniques used by successful 
candidates.
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Question 6

Exemplar 1 1 mark

Examiner commentary
This was a very difficult question and very few candidates achieved the correct answer. This candidate clearly shows the steps required 
to solve the problem. Both I = neAv and R = ρl/A are used along with V = IR. The candidates also needed to recognise that I needs to 
be eliminated since it will be different for both wires but the potential difference will be the same. 
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Question 8

Exemplar 1 1 mark

Examiner commentary
This shows the work of a candidate who has carefully underlined the critical numerical information and then shown working which 
can be checked instantly later.
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Question 11

Exemplar 1 1 mark

Examiner commentary
Candidates generally are not good at using ratios to solve problems. This candidate has shown how ratios can be used to simplify and 
shorten a calculation.
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Question 16(a)

Exemplar 1 0 marks

Examiner commentary
Candidates do not always pay attention to the quantity on the x-axis. In this case distance has been written although the correct 
answer was given initially. Most candidates did get this correct. 

Section B
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Question 16(b)

Exemplar 1 0 marks

Examiner commentary
It might be thought that this candidate would score one mark as f = 1/T and v = fλ are both present. However, on this mark scheme 
the first mark has to be scored before the second mark can be given. In this case the first mark was for stating that v = λ/T and the 
candidate has not scored this. This answer typifies that given by many candidates who failed to score any marks.
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Question 16(c)(i)

Exemplar 1 3 marks
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Exemplar 2 3 marks

Examiner commentary
Exemplar 1 shows how the candidate has thought about the problem and adopted a very logical approach which can be easily 
followed. Exemplar 2 shows a rather chaotic layout to the solution which is not particularly easy to follow. Exemplar 1 would be easy 
for a candidate to check at the end of the paper whereas an error made in the second exemplar would have been difficult for the 
candidate to identify. Both exemplars were from higher ability candidates. In general, this question scored well.
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Question 16(c)(ii)

Exemplar 1 1 mark

Examiner commentary
This is an example of a candidate who took the wavelength in a vacuum but took the speed of light in the material when calculating 
the frequency. Candidates were allowed one mark for this answer.
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Question 16(c)(iii)

Exemplar 1 1 mark

Examiner commentary
No working was necessary for this mark but this exemplar shows the correct thinking of the candidate. There were many different 
answers for this, some in terms of π showing that the candidate had not read the question sufficiently accurately. This candidate had 
underlined degrees to remind themselves. In general, only higher ability candidates were successful with this question.
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Question 16(d)

Exemplar 1 Level 3, 6 marks
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Exemplar 2 Level 2, 4 marks

Exemplar 3 Level 1, 2 marks
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Examiner commentary
There were many different approaches to this practical question, it not being a standard experiment. Hence there was not one 
defining answer and a holistic approach was taken to the marking. There were many candidates who scored full marks for this as the 
markers were not looking for perfection to score Level 3. On the whole the methods using speed = distance/time were more plausible 
and more successful as candidates could explain the method in more detail. Other candidates used v = fλ but found it hard to explain 
how f was to be measured.

In Exemplar 1 the method is clear, partly with the help of the diagram. A quick labelled diagram can often be quicker than several 
lines of text and details such as using a ruler to measure depth are easily illustrated. The candidate explains how to make a wave using 
a ruler dipping into the water surface. Accuracy is addressed by repeat measurements and averaging and how the speed is to be 
calculated is clear from the equation. The analysis is complete with the sketch graph again readily showing the data to be plotted and 
the resulting straight line. This only needed the statement concerning the gradient to be complete. The candidate scores Level 3.

In Exemplar 2 the candidate took a different approach using v = fλ. However, there was no detail whatsoever about how either f or λ 
should be measured. There was some detail about the measurement of depth and repeat measurements ensured accuracy. Hence 
the description of the method was very limited. However, the analysis is very good. It is clear what goes on the axis of the graph, the 
resulting shape of the graph and the fact that the gradient = g. Analysis is clear and the candidate achieves Level 2.

Exemplar 3 shows a response from a candidate who is very confused. The equation has been rearranged but the speed has been 
taken as the speed of the ball falling through the water rather than the speed of the wave. However, there is some merit in parts of 
the method where there is an explanation of how to measure the depth of the water, and realisation that the experiment has to be 
performed at different depths. Hence there is some limited description of the method. The candidate has completely the wrong graph 
plotted and because of this even though the shape of the graph and the gradient are correct, there is no merit in the analysis. The 
communication is clear and the candidate scores Level 1.
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Question 17(a)(i)

Exemplar 1 1 mark

Examiner commentary
Many candidates did this correctly as in this exemplar. Errors included halving the wavelength and having the wrong phase. This 
candidate would also have scored the marks for the nodes being in the correct position for (a) (ii).

Question 17(a)(ii)

Exemplar 1 0 marks

Examiner commentary
Although this candidate did know where the nodes should be, they failed to put them on the original graph. Unfortunately, the phase 
of the graph they drew was incorrect.
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Question 17(b)

Exemplar 1 3 marks

Examiner commentary
The use of bullet points demonstrates the logical thinking of the candidate. For the frequency of 60Hz and 180Hz the correct 
relationship between the length of the tube and the wavelength is clear. There is numerical work showing that fλ is constant and 
hence f ∝ 1/λ. By using the mathematical notation, the candidate clearly shows the inverse relationship between frequency and 
wavelength. A lower ability candidate might have written ‘as the frequency increases the wavelength decreases’ and would not score 
the mark.
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Question 18(a)

Exemplar 1 2 marks

Examiner commentary
This candidate gave the perfect answer to the question. Some candidates gave Kirchoff’s first law and there was often a 
misunderstanding from lower ability candidates as to the quantity conserved. 

Question 18(b)

Exemplar 1 2 marks

Examiner commentary
The candidate has neatly re-arranged the equation for ρ and then clearly substituted the units of length and area to produce the 
correct base units for ρ. The majority of the answers for this question were correct and were clear to follow.
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Question 18(c)(i)
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Exemplar 1 2 marks

Examiner commentary
This candidate’s graph line was fine. The gradient lay in the middle of the upper and lower points of the allowable range and there was 
at least one point above the line and one below the line. Some candidates did not draw their line with sufficient care. All the working 
for the gradient was shown.
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Question 18(c)(ii)

Exemplar 1 2 marks

Examiner commentary
The majority of candidates found this question extremely challenging although most did attempt it. However, many had forgotten 
that the diagram in Fig. 18.1 showed the cell having internal resistance. This meant although the equation R = ρl/A was correct, they 
tended to write E = IR for the second equation. No marks could be scored as both equations had to be correct for the first mark and 
they were unable to prove the equation for the gradient. This candidate has produced both correct equations and has remembered 
that the y axis required 1/I. The equation was re-arranged with 1/I as the subject and then compared with y = mx + c to complete the 
proof.

Question 18(c)(iii)

Exemplar 1 2 marks

Examiner commentary
This candidate used the raw data to substitute in for the gradient so that there is no problem with rounding of data. The area is 
calculated before substituting it into the equation. This means that the marker can clearly see the value obtained and could have 
allowed an error carried forward if this value had been incorrect. There were difficult powers of 10 in this calculation but this rarely 
caused problems. More often an error was caused by using the diameter rather than the radius for calculating the area of cross-
section.
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Question 18(c)(iv)

Exemplar 1 2 marks

Examiner commentary
The candidate correctly realises that the gradient is unchanged and that the points will shift either left or right. The direction of shift 
was not included in the mark scheme. Other than the lower ability candidates most scored the gradient mark. Some scored the other 
mark by mentioning systematic error.
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Question 19(a)

Exemplar 1 2 marks
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Examiner commentary
The exemplars show two different ways of attacking this problem. The first is much quicker. By reading off the graph the candidate 
obtained the value of the current at V = 2.5V. They then realised the current through the LED was the same as the current in the 50Ω 
and used V = IR to calculate the potential difference.

In the second exemplar the candidate used a ratio method. Using the graph, they calculated the resistance of the LED for that 
particular potential difference. They then used the ratio of resistances being the same as the ratio of potential differences to calculate 
the potential difference across the resistor. This is a much more laborious process with more steps and more chances of errors but is 
not incorrect.

Exemplar 2 2 marks
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Question 19(b)

Exemplar 1 3 marks

Examiner commentary
Both these exemplars demonstrate neat solutions to a question which proved very challenging. There are a number of ways of 
performing this circuit analysis. In Exemplar 1, the candidate has correctly calculated the total resistance of the LED and 50 Ω resistor 
and has then correctly calculated the sum of the parallel resistors. Using information from (a) , the p.d. across the parallel resistors can 
be found, and hence the current In the 100 Ω resistor. This enables the p.d. across the 100 Ω resistor to be found and added to the p.d. 
across the parallel resistors to give the e.m.f.

In Exemplar 2 the candidate has used the potential divider formula having worked out the total resistance of the parallel circuit in a 
similar way to Exemplar 1.

Both these exemplars came from higher ability candidates.

Exemplar 2 3 marks
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Question 19(c)(i)

Exemplar 1 3 marks

Examiner commentary
This is an example of a candidate who may be a little unsure of what they should be doing. They have realised that the units of the 
answer need to be s–1 and organised the power energy equation in such a way as to produce that result. The correct calculations 
for power and the energy of a photon are fed into that equation to produce the desired answer. Units can be a very helpful way of 
deciding which way up an equation should be.
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Question 19(c)(ii)

Exemplar 1 2 marks

Examiner commentary
Candidates could either convert the work function to Joules, or as in the case here, their energy in Joules to electron volts. Most 
candidates could do this successfully and also gained the second mark which was obtained by explaining whether or not the 
photoelectrons would escape from the metal. This necessitated comparing the two energy values.



Exemplar Candidate Work

29

A Level Physics A

© OCR 2019

Question 20(a)

Exemplar 1 3 marks

Examiner commentary
Many candidates of all abilities scored full marks for this question. The majority of those who scored zero knew the equation for the 
magnetic force but did not recognise that they needed to put it equal to the centripetal force. This candidate has shown all their 
working and it is clear what they have done to achieve the correct answer.
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Question 20(b)(i)

Exemplar 1 1 mark

Examiner commentary
Most candidates scored one mark here. This answer shows that a symbol for the electron antineutrino was allowed.
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Question 20(b)(ii)

Exemplar 1 3 marks

Examiner commentary
The candidate did score maximum marks but by converting the half-life in billions of years into seconds meant it would have taken 
longer. The calculation is nicely laid out showing good knowledge of natural logs and making it easy to follow. Most higher ability 
candidates scored full marks here.
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Question 21(a)(i) and (ii)

Exemplar 1 21(a)(i)1 mark, 21(a)(ii)1 mark

Examiner commentary
There were many varied ways in which the marks could be scored for this question. Essentially for ai the candidate needed to suggest 
that there were too many neutrons and for aii there were too few neutrons. Most candidates produced more elaborate answers. 
Although this candidate does not exactly produce the answer on the mark scheme it can be inferred from the answers given.
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Question 21(b)(i)

Exemplar 1 2 marks

Examiner commentary
Most candidates were able to explain a chain reaction but they were unable to explain clearly that more neutrons came out of a 
fission reaction than were required to start it. Some answers were vague and ambiguous. Very few candidates scored both marks. This 
candidate clearly understands the detail required.

Question 21(b)(ii)

Exemplar 1 2 marks

Examiner commentary
This is a clear answer to the question. Some candidates muddled their answers by discussing the role of the moderator as well as the 
control rods. It was not always clear which system prevented the chain reactions.
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Question 21(b)(iii)

Exemplar 1 4 marks

Examiner commentary
Calculations with many marks attached to them often have multiple steps. In order to keep track of the steps covered it is very helpful 
if candidates write what it is they are calculating each time they do a step. In this question candidates essentially had to calculate the 
number of molecules involved and the energy produced from the change in mass during one fission in order to get the final energy 
released. This could be done by either finding the energy produced by each fission and multiplying by the number of atoms or by 
finding the total mass change involved and converting that to energy using Einstein’s mass – energy relationship. The candidate 
here has followed the second route and by indicating what was being calculated any marker could easily see the path through the 
calculation. If there had been an error along the way it could easily have been picked up and marks awarded for the steps which were 
correct. Answers haphazardly placed on the page make it difficult for markers to pick up exactly where the error has occurred.

Since the conversion from unified mass unit (u) to kilograms (kg) was given directly under the question even the lower ability 
candidates were able to pick up that mark. On the whole only the higher ability candidates were able to access all 4 marks.
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Question 22(a)(i)

Exemplar 1 2 marks
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Examiner commentary
Many candidates made no reference to the graph in attempting to answer this question. Others thought the graph represented an 
exponential decay and tried to find the decrease in Q for equal changes in d. This candidate has clearly indicated the test they wanted 
to do and has taken values from the graph to illustrate the relationship. Note that in this question markers were instructed to ignore 
any errors in powers of ten.

Question 22(a)(ii)

Exemplar 1 2 marks

Examiner commentary
This was a straightforward question which could be done in a few lines as exemplified by this candidate. Many candidates scored full 
marks for this proof.
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Question 22(b)(i)

Exemplar 1 1 mark

Examiner commentary
The answers to this question tended to be either the correct value or 0N. Candidates who wrote 0N needed to think a bit more about 
what was happening. The diagram was useful for considering the forces acting.
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Question 22(b)(ii)

Exemplar 1 3 marks

Examiner commentary
This was a tricky question which effectively demonstrated the different abilities of candidates. The majority of candidates only scored 
one mark for calculating the mass of the oil drop. Although more candidates did calculate the upward force correctly, as in this 
exemplar, they did not remember there was a downwards force also, which they had given as the previous answer. The resultant force 
was not calculated. This candidate has gone on to calculate the net force on the drop and having calculated the mass could then 
obtain the acceleration correctly. The working is clearly set out.
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Question 22(c)

Exemplar 1 6 marks
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Exemplar 2 4 marks

Exemplar 3 2 marks
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Examiner commentary
This was the second Level of Response question on the paper. The question related to practical work that no candidate would have 
done. Candidates were supposed to use their knowledge of electric fields and general practical work to design the experiment. 
The initial set up of the experiment was given along with the apparatus they would require. Candidates needed to identify the 
measurements they would need to make, the method and the instruments required for those measurements.

They needed to explain the graph they would plot and what it would show if the relationship was correct. Additionally, they were 
asked to explain any variables which they needed to control. As in the previous Level of Response question there were varying 
approaches which could be taken and the marking was holistic.

In Exemplar 1 the candidate has underlined the safety aspect and control of variables to make sure these points are addressed. To 
make sure they are not forgotten the candidate has covered them in the first paragraph where the charge and voltage are to stay 
constant and candidate has written about standing on a mat and wearing gloves. They have clearly explained how to obtain E from 
V/d and have written about the photos to be taken. Their analysis is correct, the drawing of the graph is good. Although this was not 
perfect e.g. it does not explicitly describe how the field is to be varied, or how the charge is to be given to the foil, this was felt to be 
good enough for Level 3.

Exemplar 2 in many ways is similar to Exemplar 1 in terms of the level of detail. Sadly, however the graph chosen is incorrect which 
means the candidate is not able to score at the higher level. Overall there is less detail, no mention of the use of photographs for 
finding ϴ, safety considerations and no description of the graph.

Exemplar 3 is lacking in detail. Although control variables are mentioned, there are no suggestions for how E or ϴ are to be measured 
and the suggestions for the graph axes are wrong. However, the information is relevant and written in a reasonably structured manner 
so was awarded Level 1.
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Question 23(a)

Exemplar 1 3 marks

Examiner commentary
Few candidates scored full marks for this question even though there was little interpretation required, and mostly it was pure factual 
knowledge. A fully labelled diagram could have scored the first two marks. Unfortunately, this candidate had no potential difference 
between the anode and cathode on the diagram but did mention it in the text. To get the final mark it was essential that the kinetic 
energy of the electrons was converted into X-ray photons. Note that had the candidates got the anode and cathode the wrong way 
around, they would still have scored the first mark.
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Question 23(b)

Exemplar 1 4 marks

Examiner commentary
Most candidates could get some marks for this question as they knew the name of the three other mechanisms available. The 
description of the mechanism was not always accurate and candidates often missed out the fact that the X-rays interact in the form of 
photons. This candidate has two of the required mechanisms and the description of each mechanism is very clear.
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Question 24(a)

Exemplar 1 2 marks

Examiner commentary
Most candidates could latch on to the fact that this was about the photoelectric effect which allowed them to score the first mark. 
This response has a photoelectric crystal which gives the mark. At first it would appear that the second mark would not be awarded as 
it is not initially clear that the p.d. was alternating. However later the answer is elaborated and the alternating current gives the second 
mark. 
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Question 24(b)

Exemplar 1 3 marks

Examiner commentary
This proved to be a difficult question for candidates to score full marks. The first mark here is scored for mentioning acoustic 
impedance. Many candidates muddled this up with attenuation coefficient. The second mark required the candidates to mention 
that different materials with the same acoustic impedance gives no reflection at a boundary, while a large difference in acoustic 
impedance more gives much reflection as stated at the end of this answer. The final mark was for quoting the equation correctly (it is 
in the data booklet) and for defining I, as the intensity. Many did quote the equation but did not define I.



OCR Resources: the small print

OCR’s resources are provided to support the delivery of OCR 
qualifications, but in no way constitute an endorsed teaching 
method that is required by OCR. Whilst every effort is made 
to ensure the accuracy of the content, OCR cannot be held 
responsible for any errors or omissions within these resources.  
We update our resources on a regular basis, so please check the 
OCR website to ensure you have the most up to date version.

This resource may be freely copied and distributed, as long as  
the OCR logo and this small print remain intact and OCR is 
acknowledged as the originator of this work. 

Our documents are updated over time. Whilst every effort is made 
to check all documents, there may be contradictions between 
published support and the specification, therefore please use the 
information on the latest specification at all times. Where changes 
are made to specifications these will be indicated within the 
document, there will be a new version number indicated, and a 
summary of the changes. If you do notice a discrepancy between 
the specification and a resource please contact us at:  
resources.feedback@ocr.org.uk.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR, or 
are considering switching from your current provider/awarding 
organisation, you can request more information by completing the 
Expression of Interest form which can be found here:  
www.ocr.org.uk/expression-of-interest

Please get in touch if you want to discuss the accessibility of 
resources we offer to support delivery of our qualifications: 
resources.feedback@ocr.org.uk

Looking for a resource?

There is now a quick and easy search tool to help find free resources 
for your qualification:

www.ocr.org.uk/i-want-to/find-resources/

OCR is part of Cambridge Assessment, a department of the University of 
Cambridge. For staff training purposes and as part of our quality assurance 
programme your call may be recorded or monitored. 

© OCR 2019 Oxford Cambridge and RSA Examinations is a Company 
Limited by Guarantee. Registered in England. Registered office  
The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.

Need to get in touch?
If you ever have any questions about 
OCR qualifications or services (including 
administration, logistics and teaching)  
please feel free to get in touch with our 
Customer Support Centre. 

General qualifications
Telephone  01223 553998
Facsimile 01223 552627
Email general.qualifications@ocr.org.uk

www.ocr.org.uk

D
id

 y
ou

 k
no

w
?

mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/i-want-to/find-resources/
mailto:general.qualifications%40ocr.org.uk?subject=
www.ocr.org.uk

	Contents
	Introduction
	Introduction
	Section A
	Question 3
	Question 6
	Question 8
	Question 11
	Section B
	Question 16(a)
	Question 16(b)
	Question 16(c)(i)
	Question 16(c)(ii)
	Question 16(c)(iii)
	Question 16(d)
	Question 17(a)(i)
	Question 17(a)(ii)
	Question 17(b)
	Question 18(a)
	Question 18(b)
	Question 18(c)(i)
	Question 18(c)(ii)
	Question 18(c)(iii)
	Question 18(c)(iv)
	Question 19(a)
	Question 19(b)
	Question 19(c)(i)
	Question 19(c)(ii)
	Question 20(a)
	Question 20(b)(i)
	Question 20(b)(ii)
	Question 21(a)(i) and (ii)
	Question 21(b)(i)
	Question 21(b)(ii)
	Question 21(b)(iii)
	Question 22(a)(i)
	Question 22(a)(ii)
	Question 22(b)(i)
	Question 22(b)(ii)
	Question 22(c)
	Question 23(a)
	Question 23(b)
	Question 24(a)
	Question 24(b)

