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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 http://www.
ocr.org.uk/qualifications/gcse/gcse-gateway-science-
suite-physics-a-j249-from-2016/ 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.

http://www.ocr.org.uk/qualifications/gcse/gcse-gateway-science-suite-physics-a-j249-from-2016/
http://www.ocr.org.uk/qualifications/gcse/gcse-gateway-science-suite-physics-a-j249-from-2016/
http://www.ocr.org.uk/qualifications/gcse/gcse-gateway-science-suite-physics-a-j249-from-2016/
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 3
Exemplar 1 1 mark

Examiner commentary
This was the most challenging multiple choice question (MCQ) in the examination and only around a third of the candidates 
selected the correct response, B. Both the use of ray diagrams and that this was a negative question (i.e. which diagram shows an 
incorrect refraction) made it hard. In exemplar 1 the candidate has drawn the normal line onto the diagrams in the question to help 
them visualise what is happening and think through their response. They appear to have quickly determined that the ray has been 
incorrectly refracted in B, and so have only roughly checked C and D to confirm their response.
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Question 4
Exemplar 1 1 mark

Examiner commentary
The candidate has used a very helpful technique where they quickly discard two of the incorrect distractors enabling them to focus 
on only two answers that they think may be correct.  The final answer chosen was the correct response C. Option B was a very 
common misconception as many candidates mistakenly believe that that beta radiation will not pass through aluminium foil.

Question 7
Exemplar 1 1 mark

Examiner commentary
The candidate has used a very helpful technique of writing down each stage of their calculations, firstly using the relationship 
provided to convert miles per hour into metres per second and then recalling the correct equation to enable them to work out the 
acceleration.  Even though the candidate cannot gain credit for writing down equations and calculations for 1 mark multiple choice 
questions, it increases the likelihood of achieving the correct answer compared to carrying out each step mentally. 
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Question 11
Exemplar 1 1 mark

Examiner commentary
The candidate has written the provided equation for potential energy into an ‘equation triangle’.  This has enabled them to correctly 
rearrange the equation in order to calculate the height of the water tank.  All stages of the candidate’s calculations have been written 
down including writing down the rearranged equation and substituting the correct values from the question.  This can reduce the 
likelihood of an error being made compared to the candidate working out the answer mentally.
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Question 14
Exemplar 1 1 mark

Examiner commentary
The candidate has worked out an estimation of the force of the brakes using the equations: (initial) KE = ½ x mass x speed 2 and 
work done = force x distance.  They also equated the energy transferred to work done.  The candidate then used suitable estimated 
values for the mass of the adult and the bike, and the stopping distance of the bike to find an estimated value for the force of the 
brakes.

By writing down the stages of their calculation the candidate has reduced the likelihood of an error being made compared to 
another candidate working out their answer in their head. The incorrect options in a multiple choice question (MCQ) are known 
as distractors and are intentionally the common errors and misconceptions made by candidates. Therefore using a technique that 
minimises the ‘distraction’ will help a candidate to make better choices.

Question 16(a)(i)
Exemplar 1 1 mark

Examiner commentary
The candidate has clearly written down the key values they have read from the graph and the calculations that they have used 
to work out their final answer.  This can reduce the likelihood of an error being made compared to the candidate working out the 
answer mentally.
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Question 16(a)(ii) and (iii)
Exemplar 1 Part (a)(ii) 1 mark, part (a)(iii) 2 marks

Examiner commentary
In Q16aii he candidate has highlighted important keywords in the stem of the question.  This can be very useful as it helps 
candidates focus on the key information on the graph.

The candidate in this exemplar has also highlighted keywords in Q16(a)(iii) and has written down their calculations rather than just a 
final answer. It is very important for candidates to do this so that, even if they had miscalculated their final answer, they may still gain 
some credit for the correct calculations.
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Question 16(b)(i)
Exemplar 1 1 mark

Exemplar 2 2 marks

Examiner commentary
In exemplar 1 the candidate includes two correct statements, but both refer to the same marking point about pollution so only 1 
mark can be credited.  Candidates need to ensure that their answers do not overlap and are not based on the same ideas.

In exemplar 2 the candidate has clearly stated the two main reasons why scientists are worried about the increase in demand for 
fossil fuels.  In this type of question, it is essential that responses refer to named damage to the environment as vague statements 
about ‘pollution’ will not gain credit.
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Question 16(b)(ii)
Exemplar 1 2 marks

Examiner commentary
The candidate in this exemplar has made clear suggestions with reference to both marking points:

• nuclear power stations produce lots of energy

• air pollution from coal burning power stations is a cause of climate change

The candidate has also included working scientifically ideas about the implications to the global environment.
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Question 16(c)(i)
Exemplar 1 0 marks

Examiner commentary
The candidate in exemplar 1 recognises that the device needed is a ‘transformer’ but has not read the question carefully enough.  
This emphasises the usefulness of highlighting important information e.g. the full name is required of the device to increase the 
voltage, as well as important data e.g. the numbers provided show an increase in the voltage.

In exemplar 2 the candidate has highlighted keywords and numbers in order to identify the full name of the device that increases 
the voltage for distribution through the power lines of the National Grid – a step-up transformer.

Exemplar 2 1 mark
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Question 16(c)(ii)
Exemplar 1 1 mark

Examiner commentary
In this exemplar the candidate has provided some dubious ideas about electricity being ‘wasted’ which have been ignored and do 
not gain credit.  Candidates are not negatively marked for ‘bad science.’ However, the candidate has also correctly identified that 
increasing the voltage decreases the current for which they have been credited a mark.

Question 16(c)(iii)
Exemplar 1 2 marks

Examiner commentary
Most candidates struggled with the concept of a.c. and d.c. In this exemplar the candidate has given a full answer to explain 
the difference between a.c. and d.c. in terms of charge flow. Most other candidates who gained credit merely stated what the 
abbreviations a.c. and d.c. stand for.  This would only gain 1 mark, as no explanation was given.
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Question 16(d)(i) and (ii)
Exemplar 1 Part (d)(i) 4 marks, part (d)(ii) 1 mark

Examiner commentary
For part Q16(d)(i) the candidate has clearly set out their method including recalling the equation and substituting in the appropriate 
values from the stem of the question. It is very important for candidates to do this so that, even if they had miscalculated their final 
answer, they may still gain some credit. Candidates who do not put down any workings can be giving away 9 to 15 marks in this 
paper, if their final answer is incorrect but their method was correct. Compensatory marks cannot be given if the candidate has 
provided no method for the marker to credit.

In part Q16(d)(ii) the candidate has correctly referred to how the amount of energy transferred depends on how windy it is. Other 
candidates who were less specific, perhaps only mentioning that ‘the weather’ could not gain any credit because of insufficient and/
or ambiguous detail.

Question 16(d)(iii)
Exemplar 1 1 mark

Examiner commentary
The candidate has correctly linked the unreliability of domestic wind turbines to the possibility of insufficient wind on some days. 
Making the link was between calm days and unreliable supple was important as many candidates made ambiguous statements 
about the wind turbine ‘not always’ generating electricity.
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Question 17(a)(i) and (ii)
Exemplar 1 Part (a)(i) 1 mark, part (a)(ii) 2 marks

Examiner commentary
In part Q17(a)(i) the candidate in this exemplar has found it useful to write down what a frequency of 0.5 Hz means i.e. 0.5 waves per 
second, which subsequently helped them to work out how many waves were produced in 5 seconds.

In part Q17(a)(ii) they have found it useful to write down the equation relating wave speed, frequency and wavelength in order to 
determine what happens to the speed and wavelength when the frequency increases. This is an excellent example of a clear and 
concise answer. Many other candidates wrote overlong answers with lots of irrelevant detail. The answer space provided is a good 
guide to how much is expected in a candidate response.

Some candidates claim that they find the mathematical content in physics question papers harder than writing about physics. 
However, this is not what the evidence from the 2018 examination series shows. Not only do candidates complete the mathematical 
questions more consistently but, as this exemplar shows, higher ability candidates can make use of a more mathematical approach 
to help them answer all types of question more concisely and clearly.
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Question 17(a)(iii)
Exemplar 1 2 marks

Examiner commentary
Candidates were expected to change the incorrect parts of the explanation, rather than to write a whole new paragraph.  This 
response corrected the first sentence and went on to describe that the particles move perpendicular to the direction of wave travel.
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Question 17(b)
Exemplar 1 5 marks

Examiner commentary
The expected response for Q17(b) was that candidates would describe a method which used the bat and ball.  In this exemplar 
the candidate describes a different method using a microphone and oscilloscope and gives a step by step, detailed explanation.  
Candidates are expected to apply their own experience of hands on practical physics from Topic P9: Practical Skills and this 
candidate has done that successfully gaining full marks.
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The question also asks for a procedure to be provided to produce ‘accurate’ and reliable results. Accurate is a term with a specific 
meaning in GCSE science – close to the true value. The term ‘reliable’ has no specific meaning in science and was used to open up 
the question to ideas about ‘validity’ and ‘repeatability.’ The use of repeats on their own would not gain any credit (repeats improve 
precision but not accuracy) but this candidate discussed why repeating at different frequencies which gained them a mark for a 
suitable improvement. Another suitable suggestion would be the use of values taken by repeating the experiment to calculate an 
average value.

Question 17(c)

Exemplar 1 3 marks

Examiner commentary
In this exemplar the candidate explains in detail how the sound disturbances are transferred and includes 5 out of the 6 marking 
points.  Candidates need to look carefully at the command word.  In this question, candidates are asked to explain but many 
candidates merely described which parts of the ear the sound travels through and, therefore, only gained the first marking point.
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Question 18(a)(i)

Exemplar 1 2 marks

Examiner commentary
The candidate has identified the correct equation to use, chosen the correct data from the table and converted the unit prefixes.
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Question 18(a)(ii)
Exemplar 1 1 mark

Examiner commentary
These two example candidate responses illustrate a number of misconceptions that were seen in many candidate answers across a 
number of question responses in both J249 question papers.

In exemplar 1 the candidate has not converted terahertz correctly but, as they have sensibly written down the correct equation, they 
gained a compensatory mark.

In exemplar 2 candidate has used the ‘equation triangle’ as a tool to rearrange the wave speed equation.  It would have been better 
to write out the full, rearranged equation on words or letters in case subsequent work was incorrect so some credit may have been 
gained.  The candidate recognised that the speed of microwaves is the same as the speed of ultra-violet waves in Q18(a)(i). The unit 
prefix, tera-, has been correctly converted in order to calculate the wavelength in metres before converting to nanometres.

Exemplar 2 3 marks
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Question 18(b)
Exemplar 1 1 mark

Examiner commentary
This exemplar shows the most common response to this question, especially by middle and lower ability candidates. Some higher 
ability candidates applied their biological knowledge and understanding and explained the effect of ionising radiation on cell 
mutation, including ideas about cancer and cell ageing. 
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Question 18(c)(i) and (ii)
Exemplar 1 Part (a)(i) 1 mark, part (a)(ii) 2 marks

Examiner commentary
In part Q18(c)(i) the candidate has written out the calculation, even though it is very simple, to reduce the likelihood of making an 
error.

The candidate’s response to Q18(c)(ii) is a good example of an answer which includes both a scientific reason and a behavioural 
reason which links to working scientifically.
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Question 18(d)
Exemplar 1 Level 3, 6 marks

Examiner commentary
Exemplar 1 is a very good example of a Level 3 response worth the maximum 6 marks.  The candidate has written a concise and 
succinct answer which covers all of the aspects of the question including:

• ultrasound used to image unborn babies

• ultrasound works by reflecting off interfaces between tissues

• ultrasound very useful for checking babies are developing properly

• X-rays image because they are absorbed by dense material like calcium rich bone

• X-rays are ionising so can damage DNA and lead to cancer
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• benefits of being able to image bone greater than risk from radiation.

This response provides sufficient detailed explanation of both waves and a detailed evaluation of the risks / benefits, without the 
candidate writing an excessive amount.

Exemplar 2 Level 2, 3 marks

Examiner commentary
Exemplar 2 is a Level 2 response worth 3marks.  This candidate describes how both ultra sound and X-rays are used although their 
understanding of ultrasound in particular is confused, for example ultrasound is not ionising and so cannot cause cell mutations. The 
ionising damage caused to cells by X-rays is because of the energy they transfer to the cells in the body which can cause mutation 
of the DNA and cancers to form.

To move up to the top of Level 2 the candidate would need to correct their misconceptions about ultrasound. To move up to Level 
3 the response would need to use data from the table to support a more detailed evaluation of the benefits and risks of using both 
X-rays and ultrasound to image patients in hospital. 
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Exemplar 3 Level 1, 2 marks

Examiner commentary
Exemplar 3 is a Level 1 response worth 2 marks.  The candidate has written an answer of appropriate length however it lacks specific 
physics content and describes ultrasound in a very generalised way: it picks up vibrations and can view babies in the womb. 
Similarly although the candidate is aware that X-rays are a form of ‘light’ there is no detail on how they are used beyond seeing 
broken bones inside the body. However the candidate-offers some evaluation of the risks and benefits of using X-rays and so 
reaches the top of Level 1. To progress up to Level 2 this response would have to give some explanation of how ultrasound (image 
density contrasts in soft tissue) and X-rays are used (image bone).
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Question 19(a)
Exemplar 1 2 marks

Examiner commentary
In this exemplar the candidate has clearly described the difference between irradiation and contamination, focussing on the correct 
use of the terms ‘radiation’ and ‘radioactive source’.  Many answers did not use these terms correctly and could not gain credit.

Question 19(b)
Exemplar 1 2 marks

Examiner commentary
This exemplar provides a complete and clear explanation stating that gamma radiation kills microbes which therefore means the 
food is decomposed more slowly.



Exemplar Candidate Work

26

GCSE (9-1) Gateway Science Physics A

© OCR 2018

Question 19(c)
Exemplar 1 2 marks

Examiner commentary
This response correctly identifies two common misconceptions that people have about eating irradiated food:

• confusing irradiation of foods with contamination by radioactive material

• believing that irradiation somehow causes changes in taste 
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Question 19(d)(i) and (ii)
Exemplar 1 Part (d)(i) 1 mark, part (d)(ii) 1 mark

Examiner commentary
This exemplar is a well-informed candidate response which explains why some isotopes are radioactive due to differences in the 
balance between neutrons and protons in the nucleus. In part Q19(d)(ii) the candidate goes on to give a clear, concise answer 
describing why the nuclei are different (the carbon–14 nucleus contains two additional neutrons.

Question 19(e)
Exemplar 1 Part (e)(i) 2 marks, part (e)(ii) 2 marks, 

part (e)(iii) 2 marks

Examiner commentary
The candidate has carefully balanced all of the decay equations so that the atomic masses and atomic numbers balance on each 
side. In part Q19(e)(ii) a common misconception was to show the electron with a charge of ‘1’ rather than ‘-1’
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Question 20(a)

Exemplar 1 1 mark

Examiner commentary
The candidate has used the thinking distance data in the table to identify which driver was on an icy road.

Question 20(b)
Exemplar 1 3 marks

Examiner commentary
The candidate has correctly identified the driver with the quickest reaction time using the thinking distance data.  They have sensibly 
written down the equation to find the reaction time and substituted the values for driver E.  It is also possible that this candidate 
worked out the reaction times of all of the drivers before deciding which was the quickest, as these are written next to the table.



Exemplar Candidate Work

29

GCSE (9-1) Gateway Science Physics A

© OCR 2018

Question 20(c)
Exemplar 1 2 marks

Examiner commentary
The candidate has calculated the reaction time of each driver next to the table. They may have used this information to identify two 
of the drivers that have the same reaction time and this would have been sufficient to gain two marks.  The candidate also realised 
that as driver D was travelling at twice the speed of driver C, and had twice the thinking distance, this meant that their reaction 
times were the same.

Exemplar 2 0 marks

Examiner commentary
The candidate in this exemplar has not identified any of the correct drivers with the same reaction times, due to incorrect ideas 
linking reaction time to both thinking distance and braking distance.
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Question 20(d)(i)
Exemplar 1 2 marks

Examiner commentary
This exemplar is set out in an ideal way.  Writing the correct equation and substituting the values from the question allows 
compensatory marks to possibly be credited even if the candidate’s final answer is incorrect.

Question 20(d)(ii)
Exemplar 1 2 marks

Examiner commentary
The candidate has given a complete answer by identifying not only the energy stores involved but also where the kinetic energy is 
transferred to.
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Question 20(d)(iii)
Exemplar 1 3 marks

Examiner commentary
In this exemplar the candidate response is set out very clearly so that the reader can understand exactly what the candidate is doing.  
Writing the correct equation and substituting the values from the question allows compensatory marks to possibly be credited even 
if the candidate’s final answer is incorrect.

Question 20(e)
Exemplar 1 2 marks

Examiner commentary
In this exemplar the candidate has used the useful technique of underlining the keywords and phrases in the stem of the question.  
This has helped them focus their thoughts on the important parts of the question and to successfully describe what happens to the 
thinking distance, braking distance and stopping distance as the car drives uphill.
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