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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 7
Exemplar 1 0 marks

Examiner commentary
In this question on the difficult topic of resistors in combination, the candidate has annotated two of the responses. These were 
chosen as the possible answers, so that C and D were correctly rejected as distractors, improving the odds of choosing the correct 
answer from 1 in 4 to 1 in 2. Unfortunately, the candidate then went on to choose the wrong response (A).
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Question 8
Exemplar 1 1 mark

Examiner commentary
Another example of a candidate who has annotated the question paper, in this case fully working out the speed. By rearranging the 
formula they calculated the speed = 800/40, which then led directly to the correct choice of 20 m/s as the answer. 

Equation triangles can be useful for candidates who are less confident in mathematics and serves two purposes. They help these 
candidates to memorise formulas and they are a tool for rearranging formulas. However, for more mathematically competent 
candidates, use of equation triangles can prevent a deeper understanding of the underlying science.
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Question 9
Exemplar 1 1 mark

Examiner commentary
Many candidates annotate the question stems in longer questions to clarify the task. For example by underlining, circling or 
highlighting the stem of the question. This can often be good practice in multiple choice questions as done by this candidate. Most 
candidates tackling this question overlooked the unit conversion needed, which resulted in less than a quarter of candidates getting 
the right answer. This was the hardest question in Section A.

Question 11
Exemplar 1 1 mark

Examiner commentary
This candidate has remembered the distinguishing feature of a scalar quantity and written it on the paper to guide their thinking. 
Writing ‘no direction’ would have had the same effect.
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Question 15
Exemplar 1 1 mark

Examiner commentary
This candidate has clearly and correctly identified the two states between which the transition is taking place. This has allowed them 
to clearly rule out options A and D. 

A number of other candidates who recognised the two states involved did not incorporate the ‘time’ arrow into the change and 
chose A ‘boiling.’
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Question 16 
Exemplar 1 Total 10 marks

(a)(i) 1 mark

(a)(ii) 1 mark

(b) 2 marks
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(c) 3 marks

(d)(i) 2 marks

Erratum notice
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Examiner commentary
Parts (a) and (b) provided a gentle start to the Section B questions and gave this candidate no difficulty.

Part (c) has a tricky calculation for foundation tier, involving:

• rearrangement of an equation

• substitution of the p.d. and charge values

• evaluation of the energy transferred

• writing the answer to two significant figures. 

This candidate had no difficulty with the calculation, but (even though they had underlined ‘2 significant figures’ in the question 
stem) did not understand what was required and quote the answer to 3 significant figures, dropping one mark.

In part (d)(i), the candidate has expressed their thinking clearly, identifying the mistaken statement and correcting it.

Part (d)(ii) shows the candidate identifying the relevant physics in an annotation, even if this applies to circuits with more than one 
component in series with the cell. They provided the correct answer after clearly written in ‘4’, then crossing out, and then reinstating 
it after some re-consideration.

(d)(ii) 1 mark

Exemplar 2 Total 6 marks

(a)(i) 0 marks
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(a)(ii) 1 mark

(b) 2 marks

(c) 0 marks
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(d)(i) 2 marks

(d)(ii) 0 marks

Examiner commentary
Part (a) was revealing here: (a)(i) was incorrect and (a)(ii) correct, suggesting that the candidate may have confused ‘energy’ with 
‘power.’

Part (b) was correct, as it was for almost all candidates.

In part (c) the candidate attempted to use the popular equation triangle without clearly understanding the process needed. The 
triangle is correct, but the subsequent rearrangement is not, losing the rearrangement, substitution and evaluation marks. A safer 
approach, which would have gained one mark, would have been to substitute values into the equation as quoted, and then to 
attempt to rearrange it arithmetically rather than algebraically. If the candidate had written 230/44000 = 5.227… in line 2, then the 
quoted 5.2 C would have gained the final ‘rounding’ marking point but without the evidence of what was being rounded (it should 
have given 0.005227…) no mark could be credited.

Part (d)(i) gained the first mark for the clear annotation of the ‘homework’ and then the first written line of the response gains the 
second mark. (d)(ii) illustrates that the candidate does not understand conservation of current in a series circuit. 



Exemplar Candidate Work

13

GCSE (9-1) Gateway Science Physics A

© OCR 2018

Exemplar 3 Total 3 marks

(a)(i) 0 marks

(a)(ii) 1 mark

(b) 2 marks
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(c) 0 marks

(d)(i) 0 marks
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Examiner commentary
Parts (a) and (b) had the same response as the middle-range mark above.

In part (c)(i), the candidate has divided the larger value given (44000 C) by the smaller (230 V), managing to lose a power of ten 
in the process. They have then quoted the answer to 2 decimal places rather than two significant figures. Had they written out 
44000/230 = 191.30 this would still not have gained any marks, although rounding to 190 J would have gained the rounding mark.

In part (c)(ii) the candidate does not realise that the question is requires a numerical answer rather than a statement.

(d)(ii) 0 marks
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Question 17(a)(i) 
Exemplar 1 2 marks

Examiner commentary
This candidate has recognised that there are 2 marks for finding two differences between the models and gains those 2 marks even 
though the differences are not very well expressed.
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Question 17(a)(i) and (ii)
Exemplar 1 

Examiner commentary
This candidate has given a much clearer answer to (a)(i) and easily gains both marks. For (a)(ii), the reference to the Rutherford/
Geiger/Marsden experiment gains the second marking point (more experiments completed) while ‘they discovered it wasn’t correct 
previously’ covers marking point 3 (previous model couldn’t explain new observations).

(a)(i) 2 marks

(a)(ii) 2 marks
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Question 17(b)(i) and (ii)
Exemplar 1 

(b)(i) 2 marks
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Examiner commentary
Most candidates plotted the points within tolerance (± ½ a small square in each direction) and drew an adequate best-fit straight 
line for 2 marks. Here the candidate has extrapolated the line back to the origin, which is required for the second marking point of 
(b)(ii). Most obtained the first marking point in (b)(ii), for the increase of density with mass, but few got the ‘proportionality’ mark. 
Many identified the linear nature of the graph, for example by stating that the density increases by 2000 for every 2 kg increase in 
mass, but this is not enough. This candidate did write the word ‘proportional’ but unfortunately then scribbled it out, so only one 
mark was credited for (b)(ii). When applying the mark scheme the marker must take what the candidate has left as readable on the 
answer lines as their final answer. Usually wrong parts of an answer are ignored, unless they contradict the correct answer. A better 
exam technique is to cross out using a single line rather than scribbling out.

(b)(ii) 1 mark

Question 17(b)(ii)

Examiner commentary
This candidate also obtained the more mass/more density mark. The mark was credited after ‘positive correlation’. The second 
sentence by itself would also, have gained the mark for the same marking point. For the second mark point the answer needed to 
say that density and mass were proportional or equivalent wording such as density ÷ mass is the constant. 

Candidates at both foundation and higher tier found all questions that required them to identify and describe data trends in tables 
and on graphs challenging. Most candidates were able to describe individual data points or one trend in the graph, but not both, as 
in Exemplars 11 and 12 above. 

Exemplar 1 1 mark
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Question 17
Exemplar 1 

(a)(i) 1 mark

(a)(ii) 1 mark
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(b)(i) 2 marks

Examiner commentary
This response is typical of low level answers. In (a)(i) the first difference is clearly enough expressed, but the second is too vague. (a)
(ii) gets the ‘new evidence’ mark for ‘more information.’ 

The response to (b)(i) was good enough for both marks but (b)(ii) is not clear enough to gain a mark. Answers need to be clearly 
stated and unambiguous.

(b)(ii) 0 marks
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Question 18(a)(i) and (a)(ii)

Exemplar 1 

Examiner commentary
This candidate has attempted to use an equation triangle but then realised that the question just required finding the mean of 
the values quoted and so obtained the mark for the correct answer. Most candidates gained this mark. In (a)(ii), one relationship 
between the variables in the table has been found, and that gains one mark. This is another example of a candidate providing 
an inadequate answer when asked to evaluate a set of data. The number of marks and answer lines indicate that three separate 
observations needed to be made. For example:
• it took more energy than you might expect to heat the water
• not all the energy transferred was going into the water
• some of the energy was being transferred to the environment in the classroom

(a)(i) 1 mark

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

Examiner commentary
Here the candidate has looked in some detail at all four columns of the table and attempted to write something about each column 
and so they have gained all 3 marks.

(a)(ii) 3 marks

Question 18(b)(i)
Exemplar 1 

Examiner commentary
Few candidates realised that ‘explain’ was asking for a scientific reason for the table values being too large. This answer is not phrased 
very convincingly, but a ‘Benefit Of the Doubt’ mark has been credited as what the candidate has written covers the first point of the 
mark scheme – more energy (than expected) heated the water. When part of the answer in the mark scheme is bracketed in this way, 
those parts do not have to be included in the answer to gain the mark.

(b)(i) 1 mark
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Exemplar 2 

Examiner commentary
This candidate has realised that an explanation for the experiment not working as expected was needed. However, they have not 
looked carefully at the diagram and have fallen back on generalities not on what the question asked for.

(b)(i) 0 marks

Question 18(b)(ii)
Exemplar 1 

Examiner commentary
This systematic candidate has identified two problems clearly and suggested valid ways to overcome them. This clear concise 
approach is much better than the approach taken by candidates who write too much and often produced an ambiguous answer, or 
contradict themselves.

(b)(ii) 4 marks
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Question 19

Examiner commentary
This is a Level 3 answer that gained all 6 marks. Like many of the stronger candidates the speeds have been calculated next to the 
table in the question stem. This candidate is very organised, and starts with the equation, and also (rare in GCSE, even for Higher tier!) 
rounds the calculated speed to two significant figures.  The rounding error in the calculation of the speed of B is not considered a 
significant error in this question; the candidate has not been instructed to calculate speeds and for the purpose of comparison, 6.6 
m/s is close enough to 6.7 m/s to allow valid comparison with the other speeds.

Before looking at what is written on the answer lines, it is already clear that the criteria for Level 2 have been exceeded, with all four 
speeds calculated, and this is a requirement for Level 3.  On reading what is written on the answer lines it is clear that the candidate 
has compared the motion of all four students, relating their mean speeds to the distances run. The overall response has a well-
developed line of reasoning which is clear and logically structured and all the information presented is relevant and substantiated. 

The last sentence does not contribute anything to the answer, and this response would have earned 6 marks even if the last 
two lines had been omitted. It is possible that the candidate wanted to use all of the answer space available. There is certainly a 
tendency, among better candidates, to write rather more than is needed in these 6 mark, Level of Response questions, often going 
on to write more in the additional sheets at the end of the answer booklet. This candidate has gained full marks after 83 words and 
used 101 words overall. Some candidates wrote over 200 words, however a long answer did not guarantee full marks as longer 
answers tend to become poorly structured and contain increasing amounts of irrelevant information.

Exemplar 1 Level 3, 6 marks
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Examiner commentary
This is a Level 2 response that gained 4 marks. The motion of all four students is discussed, even though the candidate refers to 
‘student D’ when they clearly meant student B, who ran the same distance (100 m) as student C and a qualitative comparison of B 
and C is made. The mean speeds of A and D, who ran the shortest and longest distance respectively were calculated and compared.

The Level 2 criteria are ‘Description and comparison of the motion of three students OR calculates the speed of at least three 
students.’ This response does not meet the second criterion, but amply meets the first one. This response shows a line of reasoning 
with some structure and so gains the top mark in Level 2. To progress to Level 3 this candidate would need to make detailed 
comparisons between all four students rather than just comparing B and C and then A and D.

Exemplar 2 Level 2, 4 marks
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Examiner commentary
Exemplar 1 is a Level 1 answer to the six-mark, Level of Response question on this paper. At Level 1 candidates were expected to 
describe the motion of at least three of the runners, or calculate the speed of one. This response has not attempted any calculation, 
but aspects of the motion of two of the runners are described, but in a way that treats each runner in isolation. In order to reach 
the top of level the candidate would need to describe the motion of one more student and make an attempt at presenting their 
response as a comparison of the speed of all four students. 

Exemplar 3 Level 1, 1 mark
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Question 20(a) and (b)
Exemplar 1 

Examiner commentary
This much lower ability script shows energy/force confusion in part (a).

In part (b) there are two equal length arrows pointing up and down, with the benefit of the doubt, but no labelling. However their 
attempt at a free body diagram is much closer to the expected answer than the majority of candidates. 

Most candidates felt it necessary to label the book and the table, but they were not required.

Being able to draw a free body diagram ‘to demonstrate understanding of forces acting as vectors’ is part of the specification for 
all J247 candidates. A free body diagram for this situation should be a sectional diagram with labelled arrows colinear and of equal 
length starting at about the centre of mass of the book. For example

(a) 0 marks

(b) 2 marks
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Exemplar 2 

Examiner commentary
This candidate, who scored at a medium level overall, does not have a clear idea of the different types of forces in (a) nor of what a 
free body diagram- should consist.

They have drawn a three dimensional view of the book on the table. The downwards arrow (its direction deduced from it being 
parallel to the table legs) earned 1 mark. Drawing a three dimensional picture of the book on the table was a very common 
misconception. 

(a) 0 marks

(b) 2 marks
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Exemplar 3 

Examiner commentary
Exemplar 3 shows the response of a good candidate.  Most candidates were able to suggest a force for (a). 

Whilst the diagram is not what could be considered a conventional free body diagram, at GCSE the key aspect of the free body 
diagram is that it shows all the relevant forces acting on one object. As such, the only genuine error here is the incorrect use of 
‘upthrust’, which is why the candidate received 3 marks and not 4.

Exemplar 1 shows a more traditional free body diagram, rather than three dimensional sketch, with forces acting at a point and 
vectors represented by arrows proportional to magnitude of the forces acting at that point.

(a) 1 mark

(b) 3 marks
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Question 20(c)

Examiner commentary
This candidate included the motion during the push as well as subsequently and earned both marks. The deceleration was not 
explained, but by that time the candidate had earned both of the available marks.

Exemplar 1 2 marks



Exemplar Candidate Work

32

GCSE (9-1) Gateway Science Physics A

© OCR 2018

Question 20(d)(i) and (d)(ii)
Exemplar 1 

Examiner commentary
Few candidates realised that (d)(i) was focussed on Newton’s Second Law, and this candidate has identified it clearly. Unfortunately, 
they did not recognise that, for this car, the force will be constant, so that smaller mass would result in a greater acceleration. The 
calculation in (d)(ii) was laid out well and correctly evaluated.

(d)(i) 1 mark

(d)(ii) 3 marks
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Exemplar 2 

Examiner commentary
The response to (d)(i) here is typical of most responses seen for this question: the candidate does not realise that the question hangs 
on F = ma. In (d)(ii) the calculation was done correctly and earned all 3 marks.

(d)(i) 0 marks

(d)(ii) 3 marks
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Question 21(a)(i) and (a)(ii)
Exemplar 1 

(a)(i) 2 marks

(a)(ii) 3 marks
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Examiner commentary
This candidate knows exactly what to do in this question, annotates the diagram and calculates the two moments. Unfortunately, 
the clockwise and anticlockwise moments have been reversed, so they have only gained 2 of the 3 marks available. The same 
candidate got full marks in (d)(ii), so the only problem they had was in not knowing what clockwise and anticlockwise meant.

Question 21(b)(i)
Exemplar 1 2 marks

Examiner commentary
The candidate shows by the working that they can remember the definition of pressure, and substitutes in the correct values for 2 
marks. However although they used the correct values their final calculation was incorrect and was out by a factor of 10 (1000 rather 
than the correct value of 100 Pa). 

The triangle drawn does not link to the calculation, and any misunderstanding or error represented in it can be ignored.

Many physics candidates do all the calculation on a calculator and just write the final displayed answer on the answer line. This is 
a poor examination technique as any error will lose the candidate all the marks available. In this case because the candidate wrote 
down their method they only lost one of the 3 marks available. Many other candidates only wrote 1000 and so did not gain any of 
the marks available 
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Question 21(b)(ii)
Exemplar 1 1 mark

Examiner commentary
A simply stated and correct response.

The last two questions, 22 & 23, were ‘overlap’ questions with the higher tier paper J249/03.

Question 22(a)(i) and (a)(ii)

(a)(i) 1 mark

(a)(ii) 1 mark

Examiner commentary
Many candidates found electrical circuits difficult, in both higher and foundation tier. This candidate correctly identifies the 
component in part (i) and then gives an acceptable statement of its function in part (ii). Many candidates mistakenly thought it was 
a thermistor.

In this part of the question the details of how the variable resistor produces a range of results is not needed. All that was needed was 
to state that the variable resistor allows the total resistance (or the current) to be changed. For more able candidates it also provided 
opportunity to apply correct ideas about potential dividers.

Exemplar 1 
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Question 22(b)(i) and (b)(ii)

(b)(i) 1 mark

(b)(ii) 1 mark

Examiner commentary
Here the candidate correctly identified the component as a filament lamp in part (i). A common misconception was to identify the 
component as a diode. Part (ii) is much trickier, and the candidate starts well with a definition of resistance, but then does not apply 
their knowledge to the graph. 

The current does not decrease with increase in p.d., but it does increase by a smaller amount for each equal increment of p.d. As the 
graph starts to level out the ratio p.d./current becomes greater. This is challenging at GCSE.

The candidate has explained the variation in resistance in terms of the increase in temperature of the filament in the lamp as the 
current increases which would have allowed them to gain the final 2 marks.

Exemplar 1 
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Question 22(c)(i)
Exemplar 1 2 marks

Examiner commentary
Foundation tier candidates are often very well practiced in substitution of values and subsequent evaluation of equations, and this 
medium level candidate has earned both marks very efficiently. Nine out of ten candidates gained full marks for this part and most 
of the remainder just left it blank.

Question 22(c)(ii)
Exemplar 1 3 marks

Examiner commentary
It is worth comparing this question with 22(c)(i), where the equation was given. In this case the candidate has recalled an equation 
which is not on the data sheet and substituted in the values and calculated the power. All beautifully laid out, too.

If the candidate had made an error in calculating the p.d. in (c)(i), then correct use of the incorrect p.d. would be treated as error 
carried forward and could get full credit here. Less than a third of all candidates got (c)(ii) correct. Some of this minority actually used 
power = (current) 2 × resistance, which is good practice at A Level as it doesn’t rely on a correctly calculated p.d., but for GCSE the 
example shown here is a good approach.
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Question 23(a)(i)
Exemplar 1 2 marks

Examiner commentary
This candidate has outlined an incomplete procedure and does not really address the word ‘investigate.’ The candidate does provide 
two valid steps in their procedure:

• put the magnetic compasses around the wire

• compasses should point in a direction leading back to where they start

A procedure should be a series of instructions that can be followed rather than a long story and comments like ‘the student would 
need to look at the’ are not relevant in a set of instructions.
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Question 23(a)(i) and (a)(ii)

(a)(i) 2 marks
Exemplar 1 

(a)(ii) 2 marks
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Examiner commentary
This much stronger candidate does not show that they are familiar with the experiment (P4.1e in the specification) and this answer 
confuses a bar magnet investigation with the field around a current-carrying wire conductor. Their instructions are too long and 
contain lots of irrelevant detail. They cover the same two points as exemplar 35 but in a long winded way that is hard to follow. Many 
candidates used this story-telling approach when a concise clear set of instructions were required.  

In the second part of the question, Q23(a)(ii), this candidate has done drawn a clear diagram showing the field lines that gained both 
marks available.

Question 23(a)(ii)
Exemplar 1 0 marks

Examiner commentary
This was a very common response to this question. The candidate has ignored the question that they were asked and instead they 
have written an answer to a different question about all the things that they remembered about magnetic fields.
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Question 23(b)
Exemplar 1 2 marks

Examiner commentary
This was a challenging overlap question, and this candidate has tackled it very well and has gained 2 marks in the first two lines. – 
Even on the higher tier paper most candidates did not answer the question as well as this foundation tier candidate.

It is clear that for most candidates’ knowledge of aspects of topic P4.1 was not very secure. Particularly P4.1d on how the behaviour 
of a magnetic (dipping) compass is related to evidence that the core of the Earth must be magnetic. Exemplar 38 could be used to 
demonstrate to future candidates what a clear concise scientific answer should look like. Note too, the appropriate use of a strike 
through in replacing ‘opposite’ with the much stronger response ‘north.’
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