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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-twenty-first-century-
science-suite-physics-b-j259-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-twenty-first-century-science-suite-physics-b-j259-from-2016/
http://www.ocr.org.uk/qualifications/gcse/gcse-twenty-first-century-science-suite-physics-b-j259-from-2016/
http://www.ocr.org.uk/qualifications/gcse/gcse-twenty-first-century-science-suite-physics-b-j259-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 1(a)(i) & (a)(ii)

Exemplar 1  Part (i) 1 mark, part (ii) 2 marks

Examiners’ commentary 
These two parts, at the very beginning of the paper, were designed to provide a gentle start, and the results bore this out. In 
exemplar 1 we see a well-organised candidate who has annotated the question paper to help in sorting out what the task is and 
also marked the graph clearly (even if not very neatly) to tackle part (a)(ii).
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Question 1(b)(i), (b)(ii) & (b)(iii) 
Exemplar 1  Part (i) 3 marks, part (ii) 3 marks, part (iii) 1 mark
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Exemplar 1  1 mark

Examiners’ commentary 
This candidate gained one mark for a p.d. increase by the application of a benefit of the doubt (BOD) because the marker has to 
interpret ‘it’ as meaning potential difference. ‘It’ is a notoriously vague word which candidates should avoid in their answers.  

Question 1(b)(iii)

Examiners’ commentary 
This high level candidate had no problem with parts (b)(i) and (ii) and has laid out the calculations in an exemplary fashion, even 
correctly rounding two 2 significant figures, which is appropriate, but not demanded in the mark scheme.

In part (b)(iii) the same candidate was less successful and the answer showed a number of errors. They gained a mark for p.d. 
increases. The candidate’s logic for this increase is based on an incorrect assumption (constant current) and increased resistance (also 
wrong), but because there is always the possibility that the candidate had changed their mind before writing ‘increases the voltage 
across the fixed resistor’ and had re-analysed the situation before writing that, the mark has be given.

In this part of the question, the mean mark scored was 1 out of 3 with few if any getting 3 out of 3.
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Question 2(a)*
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Exemplar 1  Level 3, 6 marks

Examiners’ commentary 
In exemplar 6, the evaluation of Sarah’s comment in the first six lines are completely correct, and the remaining six lines identify 
heat losses as a shortcoming and suggest a reasonable way of improving them. The candidate’s expression is good – the Level 3 
requirement for communication is There is a well-developed line of reasoning which is clear and logically structured. The information 
presented is relevant and substantiated. – and so this is a completely successful Level 3 response and gets 6 marks.
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Exemplar 2  Level 2, 4 marks

Examiners’ commentary 
This candidate has used the experimental data accurately to confirm that they give an answer which is too large. However, Level 3 
requires specific evaluation/development and neither ‘increase the voltage’ nor ‘decrease the weight of the water’ qualifies, so this 
response is not Level 3.  The correct calculation of 5400 J/g is enough for Level 2, and the communication requirement for Level 2 
(There is a line of reasoning presented with some structure. The information presented is relevant and supported by some evidence.) is also 
met, so 4 marks are credited here. It is worth noting that this response was quite succinct, and that a single sentence more could 
easily have achieved Level 3.
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Exemplar 3  Level 1, 1 mark

Examiners’ commentary 
Question 2 is the first of the two extended-response, six-mark questions on this paper, and is expecting candidates to evaluate 
the experiment done, both diagram and results, and judge Sarah’s comment in light of those, which does expect analysis of the 
data. Although an Overlap Question, this question was less successfully answered than 7(b)*, the other six marker level of response 
question.

Exemplar 4 has not really addressed the question. This is worth more than 0 because of the generic suggestion of repeating the 
experiment, which qualifies for Level 1, even if the candidate has confused precision and accuracy, which is common. 

The whole response shows a lack of understanding of the physics involved. The communication expected for Level 1 (1 or 2 marks) is 
that there is an attempt at a logical structure with a line of reasoning and that the information is in the most part relevant.

This response does not meet these criteria, so the candidate was credited one mark instead of two.
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Question 2(b)
Exemplar 1  3 marks

Examiners’ commentary 
This part of the question expected an open response to the question ‘why do liquids have different specific latent heats?’ The 
command word ‘suggest’ meant that quite different approaches could be rewarded. As a consequence, during the standardisation 
meeting for marking, eight different legitimate marking points were identified, which suggests that there are a large number of ways 
(336) of achieving full marks. However, the open nature of the question increased the level of the difficulty substantially, and only 6% 
of the candidates gained full marks: the mean mark for this question was 1.1 marks.

The candidate here clearly has a good understanding on the physics involved, even if some aspects are a bit vague (‘Alcohol may 
also have a smaller mass and be lighter than water’) and answers in terms of bond between particles, which was rare.
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Question 3(a)(i) & (a)(ii)
Exemplar 1  Part (i) 3 marks, part (ii) 3 marks

Examiners’ commentary 
This question, which was based on the book and film ‘The Martian.’ Parts (a)(i) and (ii) of were quite accessible and most candidates 
scored well. This particular exemplar is notable for its clarity and accuracy: lower ability responses in (a)(i) did not know what an 
alpha particle was, even if they could then gain  marks (by applying error carried forward/ECF) for correctly using their incorrect data 
for the alpha particle to predict A and Z for the uranium nuclide. About 8% left question (a)(ii) blank as they did not understand what 
the data was telling them. 
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Question 3(a)(iii)
Exemplar 1  5 marks

Exemplar 2  3 marks

Examiners’ commentary 
This candidate is the same one as for exemplar 8 and has laid out the answer perfectly. This response is absolutely spot on.

Examiners’ commentary 
This candidate has correctly applied the internal energy/s.h.c. equation from the data sheet but, along with many candidates at this 
level, does not know how to relate energy to power and has come to a halt.
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Question 3(b)(i) & (b)(ii)
Exemplar 1  Part (i) 4 marks, part (ii) 1 mark

Examiners’ commentary 
Although this high-level response does not state what each calculation stage is, it is clear that the candidate is calculating the 
following stages: number of hours of travel per day from 18 kWh batteries; distance per day travelled using that time; number of 
days taken to travel 3200 km; and rounding to give the number of days needed.

In (b)(ii), the response in the answer space is not quite enough, as there is no suggestion why the average speed is less than 25 km/
hour, but the candidate rescues this with the suggestion on the additional paper. That suggestion could have been improved with a 
reason why the batteries hadn’t charged fully, but the response there met the mark scheme criteria, as the reason there is bracketed, 
so not required for the mark.
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Exemplar 2 Part (i) 3 marks, part (ii) 1 mark

Examiners’ commentary 
This candidate has done the calculation in (b)(i) correctly but has rounded inappropriately and so lost the last mark. The mark for (b)
(ii) just meets marking point 1: solar cell not charging enough and could be considered a benefit of the doubt (BOD) mark.
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Question 4(a)(i) & (a)(ii)
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Examiners’ commentary 
In (a)(i), three-quarters of the candidates scored full marks for substituting into the equation, calculating T2 and then finding T. 
Weaker candidates were distracted by the unusual units for the constant k (s 2/m) and used k2 or √k in their substitution.

In (a)(ii), most candidates scored 2/3 just as in this exemplar as they omitted to double the distance to the wall. Some of those 
candidates went on in (b)(ii) to suggest that Newton’s value for the speed was too low because he had omitted to double the 
distance, even though that was exactly what they had done.

Exemplar 1 Part (i) 3 marks, part (ii) 2 marks
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Question 4(b)(i)
Exemplar 1   0 marks

Examiners’ commentary 
Although most candidates realised that the time measurement was the least accurate, this exemplar is typical: it was necessary to 
refer to the extremely short pendulum that Newton used or the very short time he was trying to determine rather than just say that 
he didn’t have more modern apparatus.
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Question 4(b)(i) & (b)(ii)
Exemplar 2  Part (i) 1 mark, part (ii) 2 marks

Examiners’ commentary 
In (b)(i) this candidate identified the difficult of synchronising the clap and the pendulum position (in the actual experiment Newton 
stamped his foot) and so gained the mark. In (b)(ii) both marks were earned for recognising that Newton’s time must have been too 
long to produce a value of speed which was too small.
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Question 5(a)(i) & (a)(ii)

Exemplar 1  Part (i) 2 marks, part (ii) 0 marks
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Examiners’ commentary 
Most candidates here were able to identify one or two mistakes made by Alex in his calculation in (a)(i) but the wording in (a)(ii) 
was too ambiguous for most, as ‘how should Alex have done this experiment’ did not lead them to ‘how should Alex have make 
appropriate measurements for this approach to finding the kinetic energy’ but rather to think of redesigning the whole experiment 
on a different basis, e.g. using ½ mv2. Some did query the height through which the trolley fell but, rather than identifying the fault 
that the centre of mass of the trolley had fallen, from the diagram, less than 20 cm they wanted to measure the vertical height of the 
starting point.
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Question 5(b)(i) & (b)(ii)
Exemplar 1  Part (i) 1 mark, part (ii) 2 marks

Examiners’ commentary 
For (b)(i), the candidate needs to show understanding that an object with no kinetic energy will not travel any distance, and this 
candidate has done that in the first sentence. The second sentence is answering a different question from that asked: ‘Why is it a 
good idea to plot kinetic energy-distance values on a graph?’ and this was seen often.

Part (b)(ii) was competently done by most, with over three-quarters of the candidates getting a mark for plotting the three points 
to within 1 small scale division and a second mark for a reasonable best-fit curve. In this case, the curve could have been smoother, 
but hand-drawing a curve under examination conditions is not easy and few attempts were too poor to gain credit here. Very few 
attempted to fit a best-fit straight line.
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Question 5(c)

Examiners’ commentary 
In this part, candidates were invited to examine the statements made by Mia and Kai, some of which were true and others of 
which were not. In each case, they needed to base their judgements on the graph and the data which produced it. This candidate 
expressed their ideas clearly, and obtained the last three marking points in the mark scheme (greater range of data needed, faster 
motion involves greater friction and higher KE gives greater distance travelled) but omitted to state the point that the graph does seem 
to be levelling off at some value which they could extrapolate from the graph, which would have gained the first two marking 
points (Graph is levelling out, checks maximum value from graph). 

Exemplar 1  3 marks
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Question 6(a) & (b)

Examiners’ commentary 
Only the better candidates, such as this one, were able to relate force to change in momentum in part (a). This candidate also had 
full marks in part (b) but needed to ‘feel around’ for the answer rather than going straight for an explanation of smaller pressure 
in terms of molecular movement. A few did attempt to answer the question by analogy with pressure changes with depth in the 
ocean, which is true, but does not answer the question as set.

Exemplar 1  Part (a) 3 marks, part (b) 3 marks
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Question 7(a)

Exemplar 1  3 marks

Examiners’ commentary 
Although this candidate is not the neatest, the organisation of the calculation is clear and efficiently done; they even kindly 
explained to the examiner that 15% was 0.15. It was nice to see the use of an arrow to mean ‘leads to’ where so many candidates put 
in an incorrect equals sign.
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Question 7(b)*
Exemplar 1  Level 3, 5 marks

Examiners’ commentary 
This candidate has written a shorter answer but they have incorporated Jane’s ideas and gone beyond them to make good 
comparisons of the relative pollution aspects of the two system and the idea of needing an energy mix. The communications skills 
displayed here are a little weak: the use of rather colloquial English is not a shortcoming, but more substantiation of the statements 
here (minorly detrimental? Why is it important to have an energy mix?) would have strengthened the argument, as would some 
suggestions about reliability or fuel costs. This response contained appropriate science content for Level 3 but the communication 
was not strong enough to get Level 3: 6 marks.



Exemplar Candidate Work

27

GCSE (9-1) Twenty First Century Science Physics B

© OCR 2018

Exemplar 2  Level 2, 4 marks

Examiners’ commentary 
This response is too long, and the candidate automatically went to the additional answer space pages to finish off the last sentence, 
which could easily have been added in the blank space below with answer lines for 7(b). At least one advantages and disadvantage 
of each type of power supply is mentioned (solar farm: renewable but ugly/occupy a lot of space, and gas burning: highly reliable, 
but more polluting) which satisfies the Level 2 criteria and the communication skills are met, despite a slip at the beginning of line 5 
where the candidate has written ‘renewable’ where they clearly meant ‘reliable.’ In fact, the candidate is not clear about reliability, as 
in line 3 they states that solar farms are reliable. These confusions are enough to show that the candidate has not reached Level 3, so 
Level 2: 4 marks were credited here.
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Exemplar 3  0 marks

Examiners’ commentary 
In exemplar 21, the candidate attempted to précis what Jane had said and did so inaccurately and with no decision as to whether 
Jane was correct or not. For a Level 1 response it was necessary to give an advantage and disadvantage of one type of power station, 
or an advantage or disadvantage of each, and that has not been done here. If there had been one correctly-expressed advantage 
or disadvantage of either, it could well have been credited Level 1: 1 mark, but the communication skills required are also not met.  
There is no attempt at a logical structure with a line of reasoning and no supporting information is used.
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Question 8(a) & (b)
Exemplar 1  Part (a) 2 marks, part (b) 4 marks
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Examiners’ commentary 
In part (a) the candidate has clearly annotate the graph to show working for the first marking point and then read off a value for 
half-life which was in the range of acceptability, so gained both marks here. In (b) the candidate has identified the fact that the 
activity of the americium source will still be high after 10 years, that α-particles are highly ionising and that α-particles can damage 
cells. By applying benefit of the doubt (BOD) the candidate has been credited for covering contamination by ingestion for the idea 
of the radioactive material getting under the fingernails. Although this is not technically ingestion the candidate clearly realises 
that the contamination is of americium from the disposal of the detector; many candidates considered alpha particles to be the 
contaminants. It is true than some alpha-emitting material lodged under the fingernails could damage sensitive cells in the nail-bed 
(possibly) even though subsequent transfer to the mouth is a more realistic hazard.
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Question 8(c)(i), (c)(ii) & (c)(iii)
Exemplar 1  Part (i) 1 mark,  part (ii) 1 mark, part (iii) 2 marks

Examiners’ commentary 
Few candidates were able to relate the simulation described here to radioactive decay suggesting that this was something they 
had not met, even though it features in the specification section P5.1 under suggested practical work. This candidate clearly realised 
that one die = one nucleus/atom, one roll = one interval of time and each six in a roll means that the nuclei concerned have decay/
emitted radiation; as a result, the answers to (c)(i) and (c)(ii) were very good. In (c)(iii), some successful candidates compared the 
number of remaining dice with the initial number (which was what had been expected) while others took the valid approach of 
comparing the activity during roll 1 (18 decay) with the activity 4 rolls later – this was the approach taken in exemplar 25, although it 
was only with application of benefit of the doubt (BOD). This candidate also gained a mark for pointing out the random nature of the 
process. 



Exemplar Candidate Work

32

GCSE (9-1) Twenty First Century Science Physics B

© OCR 2018

Question 8(c)(iii)
Exemplar 1  2 marks

Examiners’ commentary 
This candidate has achieved the same two marks, but the halving mark is more clearly earned than in exemplar 25 while the second 
half of the first sentence gets the ‘random’ mark (marking point 1). Some candidates criticised the simulation exactly on the grounds 
that rolling dice is a random process whereas radioactive decay is ‘proper’ physics and not just a game; the last sentence in this 
response, which is not clear, does seem to suggest this.
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Question 9(a), (b)(i) & (b)(ii)
Exemplar 1  Part a 2 marks, part b(i) 2 marks, part b(ii) 0 marks

Examiners’ commentary 
In part (a), about 90% of all candidates could identify one of the two correct statements in this objective question, with about one in 
three of those getting both. This candidate has clearly chosen partly correctly and then reconsidered and has amended the choices 
unambiguously to get full marks.

Part (b) presented more difficulties. Few candidates realised that the part (a) diagram, on the left-hand page, showed refraction when 
a wave travels between media when it slows down and then speeds up and that they were required to apply that to the refraction 
of earthquake waves in part (b), which was the facing page. This candidate has picked up both marking points in (b)(i) and so have 
transferred the knowledge from optical refraction as intended. Part (b)(ii) was trickier as they needed to realise that the refraction, 
which was continuous, was in the opposite direction as the wave neared the core meaning that the wave speed was increasing with 
depth in the mantle. This candidate had not transferred that knowledge from (a) and (b)(i) and so gained no marks in (b)(ii).
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Question 9(b)(i) & (b)(ii)
Exemplar 1  Part (i) 2 marks, part (ii) 2 marks

Examiners’ commentary 
In (b)(i), this candidate correctly related the direction of refraction to change in the speed of wave A entering the core and correctly 
explained in (b)(ii) why the reverse direction of refraction in wave B showed that the wave speed increased as the wave travelled 
deeper, and so had full marks here.
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