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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 4
Exemplar 1 0 marks

Examiner commentary
As part of the course, candidates are expected to be able to recall typical speeds in everyday experience for wind and sound, and for 
walking, running, cycling and other transportation systems (P8.1a). This skill could be incorporated into the teaching of speed, with 
candidates estimating distances and times.

In this example, the candidate has crossed out B, which is the correct answer (250m/s = 900 km/h = 545 mph).  When answering 
this type of question, candidates could be encouraged to put small crosses next to the options which are believed to be incorrect. 
When reviewing this question in the future, one technique to use with candidates is to ask “what could be represented by each of 
the speeds?”

Question 8
Exemplar 1 1 mark

Examiner commentary
The candidate has used the white space to the right of the responses to sketch a Sankey diagram.  This is good practice since it 
enables the candidate to interpret the information from the question. It also has the added advantage in that if the candidate has 
time available at the end of the examination, the candidate may return to this question and check the working easily without having 
to consider the whole question.
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Question 9
Exemplar 1 1 mark

Examiner commentary
The candidate has a good examination technique.  Key words (geostationary satellites) have been underlined in the stem of the 
question and the candidate has also ruled out option D.  

Question 12
Exemplar 1 1 mark

Examiner commentary
The candidate has underlined the numbers that are to be used.  The candidate has usefully used the white space to show the 
working.  The numbers have been substituted into the given equation using a “?” for the frequency.  The equation with numbers has 
been correctly re-arranged to give an answer.  The candidate has then correctly understood the meaning of “Mega”.

Another advantage of this technique is that it is easy for the candidate to check the answer.
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Question 14
Exemplar 1 1 mark

Examiner commentary
The candidate has written the equation in symbol form in the white space to the right of the responses.  This enables the candidate 
to rearrange the equation if needed.  The candidates has then correctly shown the numbers substituted into the equation so that 
the answer can be calculated.

Another advantage of this technique is that it is easy for the candidate to check the answer.
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Question 16(a)(i)
Exemplar 1 1 mark

Examiner commentary
This question required candidates to interpret information from a graph.  The candidate has correctly identified the wavelength as 
the distance between two successive troughs and has read off the distance axis the position of the two troughs (2.6. cm and 6.2 cm) 
to give an answer of 3.6 cm.  When reviewing this question in the future, it is worth also looking at the distance for two complete 
waves (7.0 cm) which would give a wavelength of 3.5 cm.  Both 3.5 cm and 3.6 cm would gain credit.  It is expected that candidates 
should be able to read graph axes to the nearest half square.
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Question 16(a)(ii)
Exemplar 1 1 mark

Examiner commentary
This question also required candidates to interpret information from a graph.  The candidate has correctly identified the amplitude 
as the maximum height of the wave from the undisturbed position and has read off the height axis the maximum height to give an 
answer of 2.4 cm. 



Exemplar Candidate Work

9

GCSE (9-1) Gateway Science Physics A

© OCR 2018

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

Examiner commentary
The candidate has written clearly in the question that the two waves produced each second is 2 Hz.  The candidate has also correctly 
realised that the wavelength of the wave needs to be measured in metres and has correctly shown the conversion by writing 
25 / 100 = 0.25.

To gain the final answer the candidate has clearly showed the use of the equation.  This enables the candidate to rearrange the 
equation if needed.  The candidates has then correctly shown the numbers substituted into the equation so that the answer can be 
calculated.

Another advantage of this technique is that it is easy for the candidate to check the answer.
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Question 16(b)(i)
Exemplar 1 0 marks

Examiner commentary
The candidate has realised the 90° requirement for a transverse wave but has not indicated how the particles move at 90° to the 
direction of the wave.  It would be expected that the candidate should have stated that the particles vibrate or oscillate at 90° to the 
direction of the wave.

Question 16(b)(ii)
Exemplar 1 1 mark

Examiner commentary
The candidate has correctly identified that the particles are moving in the same direction as the direction of the wave with a 
side-to-side movement.  

It would have been clearer if the candidate has stated that the vibrations or oscillations of the particles were parallel to the direction 
of travel of the wave.
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Question 16(c)(i)
Exemplar 1 1 mark

Examiner commentary
A clear answer, helped by the candidate underlining key words in the question and annotating the diagram.

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

Examiner commentary
A clear answer, helped by the candidate underlining key words in the question.

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

Examiner commentary
This response demonstrates that the candidate has clearly given two distinct reasons.  It is also worth noting that the candidate has 
not give a vague “medical treatment” answer but described how the gamma-rays are being used.
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Question 17(a)
Exemplar 1 1 mark

Examiner commentary
This question required candidates to specify safety precautions specific to radioactive experiments as opposed to general laboratory 
experiments. Credit was not be given for wearing gloves or goggles. In this response the candidate has correctly identified the need 
to be a safe distance from the experiment.  There were also a number of other precautions which could have gained credit, e.g. Use 
tongs, point sources away from people, keep sources in sealed containers and keep exposure time as short as possible.

Candidates should be encouraged to think of precautions relevant to the context of the experiment.
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Question 17(b)(i)
Exemplar 1 2 marks

Examiner commentary
The candidate has correctly identified the source and then given a good explanation.  The candidate makes it clear that the paper 
and aluminium have little effect but the lead does have an effect.  This candidate has very clearly explained the choice of source.

Question 17(b)(ii)
Exemplar 1 2 marks

Examiner commentary
The candidate has correctly identified the source and given a very straightforward clear reason.
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Question 17(b)(iii)
Exemplar 1 1 mark

Examiner commentary
The candidate has correctly identified the source but “harmed” is not appropriate for the explanation. Candidates needed to explain 
that the count rate decreased after both the aluminium and the lead.

Question 17(c)
Exemplar 1 0 marks

Examiner commentary
Candidates found this question very challenging and most responses were very poor.  Only a few candidates discussed either the 
random nature of radioactive decay or background radiation.
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Question 17(d)
Exemplar 1 1 mark

Examiner commentary
This is a 2 mark question so candidates should be thinking of two distinct points.  In this response there is a lack of detail or though 
the candidate realised that anomalies can be removed.  The candidate could gave included reference to increases the number of 
counts and more repeatable results.
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Question 18(a)(ii)
Exemplar 1 1 mark

Examiner commentary
The candidate sensibly completed the table and was then able to easily identify the lowest ‘wasted’ energy.

In these type of questions candidates should be encouraged to complete the table so that it makes answering the question more 
straightforward.  An added advantage is that the table may enable to candidates to reflect on the quantities been used.

Question 18(a)(i)
Exemplar 1 2 marks

Examiner commentary
The response shows the candidate adding the useful energy output to the energy wasted.  There was one mark available for 
showing the working.

Question 18(a)(iii)
Exemplar 1 1 mark

Examiner commentary
The candidate sensibly completed the table and was then able to easily identify the highest ‘wasted’ energy.
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Question 18(a)(iv)
Exemplar 1 1 mark

Examiner commentary
A clear statement of thermal energy.

Question 18(a)(v)
Exemplar 1 0 marks

Examiner commentary
The response does not answer the question set – the question was asking how the wasted energy on this particular motor could be 
reduced as opposed to how energy wasted could be reduced in motors.  The question was in effect asking how could the efficiency 
be increased.
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Question 18(b)
Exemplar 1 3 marks

Examiner commentary
The response clearly shows the correct substitution of numbers into the given equation.  The candidate has correctly calculated 
the ratio which would score the first mark as well as writing it to two significant figures which would score a second mark.  The 
candidate then scored full marks for converting the ratio to a percentage.

Candidates should be proficient in the use of their calculators.  Many calculators give the answer to this calculation as 0.8 recurring 
– candidates who understood how to use the calculators correctly converted this to 0.88888889 etc. before rounding it correctly to 
two significant figures.

Question 19(a)
Exemplar 1 2 marks

Examiner commentary
This question required candidates to be specific about the distance and time for the sound to reach the student.  This response 
clearly states sound in the answer.

Some candidates did not include “sound” or suggested it was the distance the ball travelled.
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Question 19(b)
Exemplar 1 1 mark

Examiner commentary
The equation should have speed on the left-hand side.  The candidate has correctly recalled the equation by writing Distance / Time.

Some candidates recalled the equation relating speed to frequency and wavelength which did not gain credit since it could not be 
sued with the measurements to determine the speed.

Question 19(c)
Exemplar 1 1 mark

Examiner commentary
In this response the candidate discusses repeating the experiment and finding the mean.  This means that the student is measuring 
the quantity which they are trying to measure so the results of the experiment are valid.
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Question 20(a)
Exemplar 1 1 mark

Examiner commentary
The first line scores the mark; the candidate has clearly answered the question set. When quantitative data is given, e.g. doubles, 
halves etc, it is expected that candidates will give a quantitative answer.  Answers such as thinking distance increases would not 
have scored the mark.

In this response the candidate has then added two lines to explain why the thinking distance doubles as speed doubles – this 
explanation answers a question such as “describe and explain how thinking distance changes when speed doubles”. Candidates 
should understand that a one mark question requires one point for the mark.
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Examiner commentary
In this response the candidate scores the mark for answering the question set.  

The part of the answer which refers to the time is not relevant and is ignored – the “less time to think” is a common misconception.  
If this had been an explain question, the candidate would not score later marks.

Exemplar 2 1 mark
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Question 20(b)
Exemplar 1 3 marks

Examiner commentary
This question was generally poorly answered by most candidates.  

It was expected that candidates would recall and rearrange the equation relating speed to distance and time, i.e. time = distance / 
speed.  In this exemplar the candidate has implied that they knew that time = distance / speed by writing 12/16.  The candidate has 
then correctly calculated the reaction time.

By writing the equation in words as part of the answer the candidate can easily check the substitution of the numbers.
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Question 20(c)*
Exemplar 1 Level 3, 6 marks

Examiner commentary
In this answer, the candidate has clearly used the data from the table given in the question.  Furthermore, the candidate has also 
quantitatively analysed the data from the table by restating the answer to part (a) and also understanding that the braking distance 
quadruples when the speed doubles.  The candidate has also understood that the reaction time stays the same, but the time to 
brake increases.

The clear statements and the quantitative analysis puts this answer as a Level 3 answer.  The candidate could have stated that 
braking distance + thinking distance = stopping distance.
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Exemplar 2 Level 2, 4 marks

Examiner commentary
This response is at Level 2.  The candidate is not as clear in the use of terms as they could be but there is some use of the data from 
the table qualitatively.  The candidate implies that the barking distance is at a steady rate (constant deceleration).

The candidate needed to be clearer in demonstrating their understand of the precise meaning of technical terms to move up to 
Level 3. To improve the response the candidate should have included more detail as to the braking distance and some quantitative 
analysis of the thinking and braking distances.
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Exemplar 3 Level 1, 1 mark

Examiner commentary
This is a Level 1 response. For this type of question it is essential that candidates answer the question set – in this case there needed 
to be reference to the table given earlier in the question.

This response indicates that the candidate understands that the total stopping distance is the sum of the thinking and braking 
distances.  There are, however, errors in that the candidate incorrectly states that “the faster you travel the harder it is for your brain 
to think to stop” and also irrelevant answers to the question, e.g. explanations of the factors that affect braking distance rather than 
applying their knowledge to the data given in the table.
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Question 21(a)
Exemplar 1 3 marks

Examiner commentary
This question required candidates to recall the equation relating pressure to force and area.  As with all numerical questions, 
candidates should be encouraged to write the equation in their answer. 

This answer clearly shows the equation.  The next part of the working is also very clear, demonstrating that the candidate has 
allowed for the four tyres.  It is then correctly evaluated.  The marks are logically scored.

The candidate has also usefully underlined the appropriate data from the question, i.e. 12 000 N, four tyre and 25 cm2.
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Question 21(b)(i)
Exemplar 1 1 mark

Examiner commentary
This answer used the relevant scientific term correctly.  

Candidates should be encouraged to both use and explain scientific terms and make appropriate links with equations.  This answer 
could be further enhanced by stating that the wide material increased the area, so that the pressure was less for the same force.

Exemplar 2 0 marks

Examiner commentary
This candidate has repeated the question without applying the relevant physics to explain why the wide seat belt works. It was 
expected that the term pressure would be used in the answer.  For example this candidate could have gained credit if they had 
stated that if the material was not wide then the area would be smaller which (for the same force) increases the pressure on the seat 
belt wearer.  

Candidates should have a good understanding of scientific terms ensuring that they do not confuse terms such as force and 
pressure.  This question resulted in a number of other vague answers.
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Question 21(b)(ii)
Exemplar 1 1 mark

Examiner commentary
This candidate scored the mark because benefit of doubt (BOD) has been applied. This candidate realised that the purpose of having 
a stretchy material was to increase the time that it takes for the passenger to slow down and therefore absorb more of the energy.  If 
the candidate had written energy instead of force then benefit of the doubt would not have been needed to award the mark.

A more precise answer could have stated that the increase of time would cause a smaller deceleration and thus a smaller force 
exerted on the passenger.

Exemplar 2 0 marks

Examiner commentary
This response indicates that the candidate is guessing at an answer and has not understood the significance of the material being 
stretchy.  This was a common misconception with this question.
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Question 21(c)
Exemplar 1 1 mark

Examiner commentary
Most candidates realised that the children were smaller but did not use appropriate scientific terms.  Ideally candidates would have 
stated that the mass or inertia of the children would be smaller than adults.  There was then a mark for explaining that a lower mass, 
would result in a smaller force for the same acceleration.

In this response the candidate has stated that children are smaller – the answer could have been improved by stating that there was 
a smaller mass. The second mark was not scored since the reasoning was not relevant.
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Question 22(a)
Exemplar 1 2 marks

Examiner commentary
The candidate has substituted the numbers into the given equation very clearly and then shown the working 3 x 4 to calculate the 
correct answer.

This is another good examination technique showing that the candidate has read the first statement of the question and then 
written the appropriate equation relating force, mass and acceleration.
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Question 22(b)
Exemplar 1 3 marks

Examiner commentary
The candidate has clearly indicated the equation that needed to be recalled and then substituted in the numbers from the question.  
The candidate has then re-arranged the equation to show that 4000 is being divided by 5 to give the correct answer.

Candidates should be encouraged to answer this type of question by writing:

• Equation

• Substitution of numbers (checking that units are consistent)

• Rearrangement of equation

• Evaluation of answer
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Question 23(a)(i)
Exemplar 1 1 mark

Examiner commentary
This question was testing the interpretation of an unfamiliar type of graph.  This candidate indicated how the increase was 
determined by recording the 10.6 – 5.5 on the left-hand side of the white space. And then gained the correct answer.

By using the white space provided in the question the candidate can always re-check their working.

Exemplar 1 1 mark

Examiner commentary
A clear answer.

Question 23(a)(ii)

Exemplar 1 2 marks

Examiner commentary
In this response the candidate has clearly identified the fossil fuel use as 8.2. There is then a clear method demonstrated as to how 
the percentage is calculated with the answer determined correctly.

Question 23(a)(iii)
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Question 23(b)(i)
Exemplar 1 2 marks

Examiner commentary
Both reasons are clearly stated.  Green house gases is a named damage to the environment.

Exemplar 2 1 mark

Examiner commentary
This response clearly demonstrates an understanding that fossil fuels are in limited supply and may run out for the first mark.  The 
second reason given is too vague as it is expected that candidates can name an example of specific damage to the environment 
caused by fossil fuel.
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Question 23(b)(ii)
Exemplar 1 2 marks

Examiner commentary
The response gains the first mark for the cutting down in the use of fossil fuels, although this point could have been explaining 
more clearly by stating that fossil fuels may run out or are in short supply.  The candidate gains the second mark for suggesting the 
reduction on global warming.

Exemplar 2 1 mark

Examiner commentary
The candidate has made an attempt to answer the question and is given some useful information about nuclear fission which does 
not answer the question set.

The response gains a single mark for the idea that nuclear power stations produce more energy.  The “2” in the bracket at the end of 
the question indicates that 2 marks are available and that a second suggestion is needed.
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Question 23(c)(i)
Exemplar 1 1 mark

Examiner commentary
A clear answer. The candidate has underlined the key quantities in the question which should help the candidate in deciding an 
appropriate answer.

Exemplar 2 0 marks

Examiner commentary
This response indicates that the candidate has not realised the need to write down the full name of the device.  Candidates should 
be encouraged to understand the differences between step-up and step-down transformers.
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Question 23(c)(ii)
Exemplar 1 1 mark

Examiner commentary
This response clearly explains that the increase in voltage corresponds to a decrease in current so that the amount of energy wasted 
is lower.  The candidates in this answer clearly demonstrates an understanding of the transmission of electrical energy. 

Exemplar 2 0 marks

Examiner commentary
This response shows a common misconception, that transformers make it possible to power more houses. For this response to be 
correct it would require the candidate to provide a more detailed argument.  The reason is that less power is wasted.

Credit was not given for the response that “power is not lost” since there will still be a heating effect in the wires.
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Question 23(c)(iii)
Exemplar 1 2 marks

Examiner commentary
This response shows a good way of setting out an answer.  The candidate has just gained both marks. It would have been clearer if 
the candidate has stated that the alternating current continually changed direction.

Exemplar 2 1 mark

Examiner commentary
The candidate in this response just gained a mark for realising what the terms d.c. and a.c mean.  The answer lacks detail.  The 
candidate has an idea of the difference but has not explained it clearly in terms of the direction of the current. The statement that 
alternating current changes continually does not explicitly refer to direction and could mean magnitude.  Both a.c. and d.c. could 
have changing magnitudes.



Exemplar Candidate Work

38

GCSE (9-1) Gateway Science Physics A

© OCR 2018

Question 23(d)(i)
Exemplar 1 4 marks

Examiner commentary
There is a clear statement of equation that needed to be recalled followed by correct working to give an answer of 2783 W.  The 
candidate has then correctly changed the watt to kilowatt correctly for the final mark.

Question 23(d)(ii)
Exemplar 1 1 mark

Examiner commentary
The candidate in this response has identified that the wind can vary.

Candidates should ensure that the question set is answered.  There was a tendency for candidates to indicate that the manufacture 
was giving a range of powers rather than candidates explain why manufacturer’s need to give a range.
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Question 23(d)(iii)
Exemplar 1 1 mark

Examiner commentary
There is a clear understanding that there is not as much wind on less windy days.  Candidates could also have stated that the 
demand may have exceeded the supply.

Some candidates were vague in their responses and stated that the turbine may be broken which did not gain credit.  The question 
required candidates to understand the term unreliable.
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