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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 1 mark

Examiner commentary
The candidate has recalled and written down the equation needed to calculate the moment of the force, then substituted the 
values given in the question. 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.  
The candidate has also annotated the diagram with an arrow to help them work out the direction of the moment, enabling them to 
discount the two distractors which have the wrong direction and therefore focus on only the two possible correct answers.
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Question 6
Exemplar 1 1 mark

Examiner commentary
This was the most challenging MCQ question and only a quarter of candidates gained the mark. This candidate has used three very 
helpful examination techniques:

• highlighted some of the keywords in the stem of the question

• annotated w = f × d [work done = force × distance) to help them visualise the question

• used their annotation to discard the three incorrect distractors.
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Question 7
Exemplar 1 1 mark

Examiner commentary
The candidate has annotated the diagram with an arrow to show the direction of the magnetic field.  This has helped them to 
correctly use Fleming’s Left Hand Rule to identify the direction in which the wire will move.
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Question 9
Exemplar 1 1 mark

Examiner commentary
The candidate has identified that the distance travelled by the object is the area under the graph and substituted the values given 
in the question into the correct equation. Even though candidates do not 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 13
Exemplar 1 1 mark

Examiner commentary
The candidate has annotated one of the graphs to show they have recognised that velocity is a vector and can have both positive 
and negative values.  This helped them to discard the two height-time graphs thus enabling them to focus on only two answers that 
they think may be correct.  
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Question 14
Exemplar 1 1 mark

Examiner commentary
The candidate has recalled the equation needed to calculate the effort needed to lift the load and substituted the values provided 
in the diagram. Even though candidates do not 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 16(a)(i) and (ii)
Exemplar 1 Part (a)(i) 0 marks, Part (a)(ii) 1 mark

Examiner commentary
In Q16(a)(i) the candidate has recognised that the component is a resistor but has not identified what type of resistor it is and written 
down the specific name ‘variable resistor’. It is important to be unambiguous and complete in your response.  

In Q16(a)(ii) it is clear that although they have written down that the component is a ‘resistor’ they do understand that it controls 
the current, and so imply that they know that it is a ‘variable resistor.’ Many candidates, like Exemplar 1, are ambiguous or imply the 
answer. If the reader has to complete the answer using their knowledge then the candidate will not gain credit.
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Question 16(b)(i) and (ii)
Exemplar 1 Part (b)(i) 1 mark, Part (b)(ii) 3 marks

Examiner commentary
In this exemplar the candidate has provided the full name of the component X, ‘filament bulb.’ Although in Q16(b)(i) the response 
bulb or lamp would have also gained credit, it is good practice to use the correct technical terms where possible to avoid ambiguity 
when common terms like ‘lamp’ are used.  Using scientific language may save time as it can take fewer words to explain than it 
would to give the same explanation using common language. 

In part Q16(b)(ii) the candidate’s response is a very good example of describing data which gains full credit. The candidate has 
identified that this is a 3 mark question with four answer lines and has it has answered the full question by describing and explaining. 
It is always important to answer the question asked and for this question that included a description of the curve on the graph and 
an explanation of why the resistance varies.
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Exemplar 2 Part (b)(ii) 2 marks

Examiner commentary
The candidate in this exemplar gained 2 marks for explaining that the resistance increases as the temperature increases.  But they 
forgot that there were two parts to the question. 

Exemplar 2 is a more typical of many other candidates than Exemplar 1. The candidate has focussed in on the harder part of the 
question (explaining) but has not seen the easier part (describing the data curve). Candidates may benefit from underlining the key 
parts of the question so that they are less likely to miss necessary parts out.
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Question 16(c)(i) and (ii)
Exemplar 1 Part (c)(i) 2 marks, Part (c)(ii) 2 marks

Examiner commentary
Here the candidate has set out their response in an ideal way. Writing down their workings so that the marker can see how the 
candidate is answering the question is the single biggest change that candidates can make if they want to minimise lost marks. 
Candidates who only write down their final answer can either get all the marks or nothing. Substituting the numbers from the 
stem of the question into the equation allows a compensatory mark to be credited for correct workings even if the final answer is 
incorrect. 

In part Q16(c)(ii) the same candidate has recalled and written down the correct equation and substituted in the correct values from 
the stem of the question. Even though the candidate’s final answer is incorrect due to a misunderstanding of the units, they have 
gained 2 compensatory marks for the correct part of their method. . In a J249 question paper at least 27 marks are for applying 
mathematical skills in a physics context. By writing down their workings this candidate could possibly gain between 9 and 18 more 
marks than a candidate of the same ability who did not write down any workings.
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Exemplar 2 Part (c)(ii) 3 marks

Examiner commentary
In this exemplar a more able candidate has set out their workings clearly and concisely.  They have used a different but equally valid 
approach to the candidate in Exemplar 1, but in this case there is no confusion over units.

While this exemplar is an ideal approach, Exemplar 1 shows that candidates across the full ability range are capable of showing 
workings, and gaining credit for the correct use of physics.
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Question 17(a)(i)
Exemplar 1 3 marks

Examiner commentary
The candidate has written a clear and concise, step by step method to gain full credit.  They have also included a diagram to support 
their description.  Using bullet points or numbers to write down methods for practical skills questions is an excellent examination 
technique. 

Many candidates wrote their method out as an overly long story, often detailing safety precautions or other irrelevant details, and 
then had to use the additional space at the back of the booklet or in the most extreme examples they used an additional answer 
booklet. 

By writing down their response as a clear set of instructions that are easy to follow, and using a scientific diagram to add to what 
they have written, they gained full marks. Note how all the marks were gained for 24 words, on two lines plus a clear scientific 
diagram. The first line of their answer (4 words) is not relevant and the final 35 words just repeat what they say in lines two and three.

In physics clear concise answers are always better than excessively long responses. The answer lines and marks available should 
always be your guide. If you think you will need extra space to write your answer stop and check that what you are planning to write 
is relevant and answers they question. 
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Question 17(a)(ii)
Exemplar 1 2 marks

Examiner commentary
While higher ability candidates often showed many additional field lines and other detailed annotations Exemplar 1 demonstrates 
that physics candidates of all abilities are able to draw appropriate clear scientific diagrams. This response shows that clear technical 
illustration skills are learnt in science lessons. While an ideal diagram of the magnetic field lines might contain some additional 
annotations, this sketch shows everything required by the question.

Exemplar 2 1 mark

Examiner commentary
When drawing scientific diagrams many candidates attempt three dimensional presentations rather than drawing what the 
question asks for. In Exemplar 2 the candidate has made an annotation to show that they are using the right hand grip rule and they 
have also correctly indicated the direction of the magnetic field. However the question asks for a drawing showing the shape of the 
field. Exemplar 2 shows the field as a partially complete circle so has only gained 1 mark.  
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Question 17(b)
Exemplar 1 2 marks

Examiner commentary
The candidate in Exemplar 1 is of a similar ability to the next exemplar, but their response is much more focussed. They included the 
word ‘always’ when explaining that the compass points to the North and has therefore gained both marks.

Exemplars 1 and 2 show two different approaches to using evidence from a magnetic compass as evidence for a magnetic core. The 
third line of evidence is using the behaviour of the needle on a dipping compass which changes from horizontal at the equator to 
vertical at the magnetic poles.

Exemplar 2 1 mark

Examiner commentary
This response has scored 1 mark for stating that the compass points to North.  The candidate clearly knows a lot about the Earth’s 
magnetic field, however they only start to answer the question at the end of the third line of their answer. Because the candidate 
refers to the compass pointing ‘across field lines’ they have not gained the second mark. If they had said that the compass needle 
lines up with the field lines’ this response would have would have gained both marks.
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Question 18(a)
Exemplar 1 3 marks

Examiner commentary
Exemplar 1 is one of the few responses that gained all 3 marks.  The candidate has written a clear explanation of why the rod attracts 
the water, including the idea of polarisation which few candidates commented on.

Most candidates were aware of the behaviour of a running stream of water from a tap when a charged rod is brought up to it. 
However, few candidates could link the phenomena observed to the underling physics in the way that Exemplar 1 does. In general 
candidates did much better when asked to apply mathematics to physics problems than they did when asked to write about the 
physics behind every day phenomena or experimental observations.

Exemplar 2 2 marks

Examiner commentary
In Exemplar 2 the candidate has correctly referred to the water moving towards the rod because opposite charges attract which 
scores 2 marks.  These 2 marks were also available for correct ideas about repulsion as this was a valid interpretation from the 
diagram.  To gain full credit, the candidate needed to include the idea of water having both positive and negative charges.
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Question 18(b)(i)
Exemplar 1 2 marks

Examiner commentary
Exemplar 1 is good example of a response gaining full credit.  The candidate refers to a potential difference and a complete circuit 
being required.  Higher level ideas about electrons are also included which would have scored the second mark if full marks had not 
already been credited.  

Exemplar 2 1 mark

Examiner commentary
Exemplar 2 is more typical of candidate responses to this question.  In the first part of their answer they have rephrased the stem of 
the question to say a conductor ‘needs to be conductive’.  This was a fairly common error and did not gain any credit. However this 
candidate has referred to higher level ideas about electrons being free to move and so has gained 1 mark.
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Question 18(b)(ii)
Exemplar 1 4 marks

Examiner commentary
Exemplar 1 is set out in an ideal way.  The candidate has:

• written down the conversion of minutes into seconds

• recalled the correct equation

• substituted the values from the question

• completed the calculation correctly

This candidate has possibly gained marks from questions where they had to use maths, compared to other candidates of similar 
ability (based on their answers to describe and explain questions). By using the simple technique of always writing down clear 
workings a candidate could possibly gain a final mark at least one grade higher than a similar candidate who only wrote down their 
final answer. Remember that writing down the stages of a calculation mean that it is possible for you to be credited compensatory 
marks even if your final answer is incorrect.
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Question 19(a)(i)
Exemplar 1 2 marks

Examiner commentary
Exemplar 1 is good example of a response that gains full credit because the candidate has correctly described that as the length 
doubles, the resistance doubles. They have also stated that it is a linear relationship and quoted appropriately selected data to 
illustrate their observations.

Exemplar 2 1 mark

Examiner commentary
This is a typical response where the candidate has only described a simple pattern shown by the results gaining 1 mark.  To gain 
full credit, the candidate needed to refer to the length being directly proportional to the resistance.  Candidates would benefit 
from practising describing both familiar and unfamiliar graphs and tables of data for patterns, trends, correlations and anomalous 
observations.  
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Question 19(a)(ii)
Exemplar 1 2 marks

Examiner commentary
The question asked candidates to identify two mistakes the student in the question had made when they recorded their results.  
This candidate correctly identified the mistake made in recording the mean of the 25 cm results to too many significant figures. 

The candidate made the common error in their original answer when they identified the possible anomaly in the 75 cm results. But 
this was not what the question asked.  The candidate shows good exam technique as they reviewed their answer, realised that they 
had had made an error, and then struck it out simply and clearly using a single horizontal line.

In the margin they have added in the second mistake made by the student in the question. The student had calculated the mean of 
the 50cm results incorrectly calculated and it should have been 16.2 Ω.
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Question 19(a)(iii)
Exemplar 1 2 marks

Examiner commentary
This response clearly identifies the anomaly in the 75 cm results and explained how it was handled correctly i.e. not included when 
calculating the mean. 

Note: an erratum notice was issued for this question and the candidates amended their question papers to include the word 
anomaly instead of error. It is important not to confuse an error with uncertainty in a measurement or with making a mistake.  
Gateway Science Suite question papers follow the convention of ‘The Language of Measurement’ and the term error can either refer 
to a:

• random – error in a measurement due to small uncontrollable effects

• systematic – error due to the measured value differing from the true value by the same amount each time

Question 19(a)(iv)
Exemplar 1 2 marks

Examiner commentary
Many candidates struggle to make predictions. Exemplar 1 is a good example of a response gaining full credit for making a 
reasonable prediction that the graph would show that the resistance and length were directly proportional.  The comment about a 
positive correlation has been ignored as any correlation could only be identified by analysing the data after it has been plotted. The 
question asked what the graph would look like not what the result of a mathematical analysis of the data might be.
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Question 19(b)(i)
Exemplar 1 2 marks

Examiner commentary
The first example gained full credit for suggesting the heating effect of the wire and that the meter was incorrectly calibrated as two 
possible errors.  

In Exemplar 2 the candidate has noticed that the crocodile clip was not connected in the correct place.  However they were too 
vague and did not say why it was placed incorrectly. To gain a mark they needed to include some detail such as the crocodile clip 
was not at 0 cm. This was the most common suggested error by other candidates who identified unambiguously that the crocodile 
clip had not being placed at 0 cm.  

Exemplar 2 0 marks



Exemplar Candidate Work

25

GCSE (9-1) Gateway Science Physics A

© OCR 2018

Question 19(b)(ii)
Exemplar 1 1 mark

Examiner commentary
Exemplar 1 is a good example of a practical solution that could be implemented to reduce the heating effect of the wires. Allow the 
temperature to drop again after each measurement is taken.

Although the candidate in Exemplar 2 refers to an error they had identified in Q19(b)(i), they did not gain credit as their suggested 
improvement was too vague.  If they had suggested a specific practical solution for connecting the wires properly, such as soldering 
the connections, they would have gained the mark.

Exemplar 2 0 marks
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Question 20(a)(i) and (ii)
Exemplar 1 Part (a)(i) 2 marks, Part (a)(ii) 1 mark



Exemplar Candidate Work

27

GCSE (9-1) Gateway Science Physics A

© OCR 2018

Examiner commentary
In Exemplar 1 the candidate has plotted the 3 points correctly plotted within ± ½ small square of their correct value and so has 
gaining full credit. However in Q20(a)(ii) the straight line section of the line of best fit is not within tolerance so does not gain any 
credit.
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Exemplar 2 1 mark

Examiner commentary
The straight line section of the line of best fit at the start of the graph is just within the limits of acceptability so scores 1 mark. Many 
other candidates struggled to draw an acceptable line of best fit and common misconceptions included:

• drawing a single straight line through all seven data points

• sketching in a feathery line with lots of short pencil strokes

• a wobbly pencil line that follows attempts to join up all the data points
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Question 20(a)(iii)
Exemplar 1 2 marks

Examiner commentary
The candidate in Exemplar 1 has correctly described the graph up to 8 N and referred to the elastic limit and so they have been 
credited with the first 2 marks.  To gain full credit this candidate also needed to explain what happened to the spring after 8 N. 
Rather than just describing that it is a curve they needed to say that beyond the elastic limit the spring extends plastically or that 
Hooke’s law is not obeyed.

Question 20(b)
Exemplar 1 3 marks

Examiner commentary
This exemplar is set out in an ideal way.  Writing down the rearranged equation and substituting the values from the question allows 
compensatory marks to possibly be credited even if the candidate’s final answer is incorrect.
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Question 20(c)
Exemplar 1 2 marks

Examiner commentary
Exemplar 1 is set out in an ideal way.  Recalling and writing down 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.

Exemplar 2 illustrates an ecf (error carried forward) being applied.  The candidate incorrectly worked out the spring constant in part 
20(b) but has correctly used this value to calculate the work done in part 20(c).  The candidate has therefore been credited with full 
marks.

Exemplar 2 reinforces the benefit of setting out clear workings. Over the 90 mark paper not showing workings could add up to 
between 9 and 12 lost marks, because of compensatory marks. 

Exemplar 2 2 marks
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Question 21(a)
Exemplar 1 Level 3, 6 marks
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Examiner commentary
Exemplar 1 is a 6 mark, Level 3 response. This is a good example of a concise, but detailed, explanation of the experimental 
technique and a detailed discussion about accuracy. This candidate has set out all the required content to fully answer the question 
in 120 words and a clearly drawn circuit diagram. The candidates answer could have been even shorter without losing any quality if 
they had:

• For item 1 said ‘connect the components as shown in the circuit diagram”

• For item 6 said ‘use energy/mass = specific latent heat in J/kg 

A common misconception of higher ability candidates is that they should be writing an answer that is twice as long as the answer 
space provided. These very long answers (up to 300 words) often spilled over from the additional answer pages at the back of the 
question paper onto an additional answer booklet. Many of the overly long answers only gained 5 marks because they tend to 
become rambling and introduce irrelevant information.
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Exemplar 2 Level 2, 4 marks

Examiner commentary
Exemplar 2 is a 4 mark, Level 2 response.  This candidate has used a much more appropriate scientific writing style than Exemplar 2 
to set out their experimental method.  The response includes a detailed clear explanation of the experimental procedure. However 
the candidate has only answered the first part of the question. They have explained very clearly a method using the equipment to 
determine a value for specific latent heat of water. However they have not explained how to make sure that the value for specific 
latent heat is accurate.

To improve up to Level 3 this candidate needed to discuss what they would do to improve the accuracy of the method. Some of 
the detail in their proposed method will improve the accuracy (when to start and stop the clock) but they have not used the word 
‘accuracy’ anywhere in their response. It is important to answer the full question directly as ambiguous and implied responses 
cannot be credited as they rely on the reader applying their knowledge and understanding of physics. Credit is gained for what the 
candidate sets out explicitly in their response.
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Exemplar 3 Level 1, 2 marks

Examiner commentary
This exemplar is a 2 mark, Level 1 response. The candidate had written a brief explanation of the experimental procedure but it 
lacks detail and there is little reference to the information in the question.    To move up to a Level 2 response, the candidate would 
need to explain the method in more detail using the equipment listed and include ideas about how to make the experiment more 
accurate.

Like most candidates this response is written out in a long story telling style. They have included an introduction and other content 
through their answer that makes the response flow well as a passage of written English but also means that their answer is much 
longer than it needs to be and the relevant parts of their answer are hidden in longer sentences. As an example their response could 
be reformatted to a more appropriate style:

• measure 1kg of ice using the top pan balance

• start the stop clock and switch on the heater

• measure the time it takes for all the ice to melt

• put values for mass of ice, time taken and power used for the heater into the specific heat equation.
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Question 21(b)
Exemplar 1 2 marks

Examiner commentary
This exemplar is set out very well.  Writing down the rearranged equation to calculate specific latent heat and substituting the values 
from the question allowed 2 compensatory marks to be credited as the candidate’s final answer was incorrect.  The candidate has 
not gained full credit because they did not convert 95 kJ into J.

A good exam technique is to check the units being used in any physics question that requires the application of mathematics. You 
may be expected to convert to a more appropriate unit, or convert different units to one common unit or there may be a unit used 
on the answer line that you have to convert your calculated value to.

Question 22(a)
Exemplar 1 1 mark

Examiner commentary
The response shown in Exemplar 1 gained 1 mark for stating that momentum would be conserved during an elastic collision.  The 
candidate could not be credited with a second mark as they made the common error of not specifying that the stored kinetic 
energy would also be conserved. 
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Question 22(b)(i) and (ii)
Exemplar 1 Part (b)(i) 3 marks, Part (b)(ii) 3 marks

Examiner commentary
The candidate response to Q22(b)(i) is set out in an ideal way.  Writing down the equation for momentum and substituting the 
values from the question allows compensatory marks to possibly be credited even if the candidate’s final answer is incorrect.  The 
candidate has calculated the momentum of both trolleys correctly and so has gained full credit.

In their response to Q22(b)(ii) the candidate has underlined the keywords in the stem of the question. This helps the candidate to 
focus on the important information, in particular that they need to record their answer to 2 significant figures in this question.
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Question 23(a)(i)
Exemplar 1 1 mark

Examiner commentary
In exemplar 1 the candidate has only been credited with 1 mark for stating the values for the initial speed and the acceleration due 
to gravity.  The candidate has written down the correct equation for acceleration but has not linked the equation given to finding 
the final speed of the stone at the bottom of the well (v). If they had done this then they could have been used the final speed in the 
equation: v2 – u2 = 2as to find the depth of the well (s).

Exemplar 2 shows a candidate response that has been given full marks.  This candidate identifies that the initial velocity is ‘zero’ (first 
mark) and the acceleration due to gravity is 9.8 m/s2, (second mark).  They then used the higher level equation: s = ut + ½ at2 to 
explain how the depth of the well could be calculated (third mark). 

Exemplar 2 3 marks
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Question 23(a)(ii)
Exemplar 1 2 marks

Examiner commentary
This was a challenging question.  The candidate in Exemplar 1 sets out their response in an ideal way and gained all 3 marks.  Writing 
down the equation for acceleration and rearranging it was a more appropriate method to work out the speed of the stone.

By setting out their method clearly including the correct recalled equation and the values substituted in from the stem of the 
question Exemplar 1 is an example where compensatory marks could have been be credited if the candidate’s final answer had been 
incorrect. 

In Exemplar 2 the candidate has attempted to answer the question but has used the wrong equation as they do not know either the 
speed or the distance.  Some more able candidates overthought the question and tried to apply over complicated methods. 

Exemplar 2 0 marks
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Question 23(b)
Exemplar 1 4 marks

Examiner commentary
It is clear that many candidates have had very little practice at drawing free body diagrams. A wide range of attempted free 
body diagrams were offered by candidates. Many candidates assumed that they were being asked to draw a three dimensional 
representation of a stone dropping into the water at the bottom of a well, others knew that their diagram had to include a 
representation of forces.

The candidate in Exemplar 1 is an excellent example of how free body diagrams should be drawn: forces shown as vector arrows of 
appropriate length and the stone as a small circle representing the centre of mass of the object. The candidate has correctly drawn 
and labelled the free body diagram and stated that the weight is greater than the air resistance so the object accelerates and so has 
gained all 4 marks.

Exemplar 2 2 marks
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Exemplar 2 shows a candidate who has some idea of what they should be showing in a free body diagram. The two force vector 
arrows are pointing in the correct directions, the ‘gravity’ (sic) arrow is longer than the ‘air resistance’ arrow, so this free body was 
credited with 2 marks.  The candidate has made the common error of confusing gravity with the gravity force acting on an object 
in a gravitational field.  Another common misconception that was commonly seen was to confuse the upwards force with ‘upthrust’ 
which is a buoyancy force experienced by submerged objects.

Free body diagrams can be used as starter exercises at different points during the Gateway Physics course. Present the candidates 
with a situation from their everyday experience, or one in the news, and ask them to quickly sketch out a free body diagram. An 
example from October 2018 could be the Soyuz MS-10 launch abort and the resulting ballistic re-entry of the crew capsule. 
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