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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 https://www.
ocr.org.uk/qualifications/gcse/gateway-science-suite-
combined-science-a-j250-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.

https://www.ocr.org.uk/qualifications/gcse/gateway-science-suite-combined-science-a-j250-from-2016/
https://www.ocr.org.uk/qualifications/gcse/gateway-science-suite-combined-science-a-j250-from-2016/
https://www.ocr.org.uk/qualifications/gcse/gateway-science-suite-combined-science-a-j250-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/


Exemplar Candidate Work

4

GCSE (9-1) Gateway Science Suite Combined Science A

© OCR 2018

Question 2
Exemplar 1 0 marks

Examiner commentary
This was the most challenging question in Section A, and only around one in eight candidates selected the correct answer D. Option 
C was the most commonly selected distractor probably because it has the longest arrow. Exemplar 1 is typical and indicates that 
many candidates are unable to interpret an energy level diagram in terms of the direction of the arrow when radiation is emitted.

Question 4
Exemplar 1 1 mark

Examiner commentary
The correct answer is B. This candidate has considered all the options and discounted option D as being the correct answer by 
placing the X next to it. Candidates should be encouraged to tick and/or cross the options within the question before using this 
information to select their answer.
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Question 7
Exemplar 1 1 mark

Examiner commentary
Around one third of candidates selected the correct answer C. In Exemplar 1 the candidate has annotated the question by crossing 
out options B and D the incorrect distractor statements about the energy in the thermal store. They have then chosen the correct 
answer of C from the remaining options A and C. A significant number of other candidates selected distractor A.
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Question 9
Exemplar 1 0 marks

Examiner commentary
The candidate has annotated each of the graphs in this question which is a good approach to adopt when looking as different types 
of graphs. For the velocity-time graph they have identified that the distance increases as the time increases. By doing this they have 
eliminated option B. Unfortunately, the candidate has then misinterpreted the velocity-time graph and selected distractor A (car 
travelling at a constant velocity) rather than the correct answer C.
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Question 10
Exemplar 1 1 mark

Examiner commentary
Around one third of candidates selected the correct answer B. The candidate has highlighted the important term in the question by 
underlining the word ‘lowest’ to ensure they are looking for the results that show the lowest rate of cooling. Candidates should be 
encouraged to highlight important words in the question to help them identify the correct option.
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Question 11 (a)
Exemplar 1 1 mark

Examiner commentary
The candidate has given a very clear written answer in terms of the distance between one peak and the next peak. They have 
illustrated this by using the values of 1.5 cm to 7.5 cm, a difference of 6 cm. This on its own is more than sufficient for the mark given. 
However, this candidate has also added clear annotations to the diagram to further illustrate their answer. This can be very useful 
when the written answer on its own is ambiguous as the annotations on the diagram help to clarify the written answer. Candidates 
should be encouraged to annotate diagrams or draw simple diagrams to illustrate or to explain a difficult concept.
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Question 11 (b)
Exemplar 1 3 marks

Examiner commentary
The candidate has given a complete calculation for this question. They have recalled the correct equation, substituted the values of 
0.5 Hz for the frequency and 6 m for the wavelength into the equation. Finally the candidate has performed a correct calculation to 
give the answer of 3 m/s. This candidate has been given 3 marks for the correct final answer but if the candidate had not given the 
correct answer the correct workings provided would still allow the candidate to achieve marks for this question.
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Question 11 (c)
Exemplar 1 2 marks

Examiner commentary
The candidate has given a clear and straightforward answer to this question, gaining the 2 marks for explaining that to measure 
the frequency you need to count the number of waves passing a point in a certain number of seconds, in this case 10 seconds. The 
candidate has also included the detail that the time is measured using a stopwatch. Many candidates thought the stopwatch was 
used to measure the frequency directly. On the additional answer space the candidate has correct identified this question with a 
clear 11(c) written next to the answer explaining that frequency is the number of waves per second.
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Exemplar 2 2 marks

Examiner commentary
Exemplar 1 shows a common misconception by explaining how the equipment works rather than how it is used to measure 
frequency. It is very important for candidates to read the question carefully and then answer the question being asked. Many 
candidates used up valuable time and were not able to maximise their marks because they wrote about irrelevant information. In 
this response the candidate does go on to explain how the equipment is used to measure the frequency of the waves and so they 
gain 2 marks. The candidate explains the stop watch is used to measure the number of waves during a certain interval of time.
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Question 12 (a)
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Exemplar 1 1 mark

Examiner commentary
The candidate has plotted all the data points using a sharp pencil and each point is within the ± 0.5 small square tolerance. They 
have then drawn an appropriate line of best fit as a straight line through the data points with the line of best fit not being extended 
beyond the plotted data.
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Question 12 (b)
Exemplar 1 3 marks

Examiner commentary
Candidates found this question difficult and devised many different ways to try and calculate the answer of 35 N/m; many did not 
use the graph, the table of results or involve a correct conversion of cm to m. This candidate has stated that the spring constant is 
the gradient of the graph for the first marking point. They have then used figures from the graph for the next marking point. Finally 
they have correctly converted the 20 cm used to 0.2 m to show that the spring constant is 35 N/m to gain the third marking point. 

Question 12 (c)
Exemplar 1 2 marks

Examiner commentary
The candidate has given a complete calculation for this question. They have recalled the correct equation, substituted the values 
of 35 N/m for the spring constant and 0.2 m for the extension into the equation. Finally the candidate has performed a correct 
calculation to give the answer of 0.7 J. This candidate has been given 2 marks for the correct final answer but if the candidate had 
not given the correct answer the correct workings provided would still enable the candidate to a mark for this question.
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Question 13
Exemplar 1 6 marks
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Examiner commentary
Exemplar 1 is an excellent answer and has been given the maximum of 6 marks. The candidate has clearly used the graphs to analyse 
them but writing the thinking distances on them, 25 m and 50 m as well as the braking distances, 100m and 50 m. The response 
then goes on to provide a detailed yet concise answer to the question. They have applied knowledge and understanding of thinking 
time to describe some basic differences between the graph but explaining that A has a faster reaction time (thinking time) than 
B. The candidate has then analysed information and ideas to draw conclusions about decelerations by applying the acceleration 
formula by calculating and comparing the deceleration of A, 3.1 m/s2, to the deceleration of B, 6.3 m/s2. Finally they have analysed 
information and ideas to interpret the graph to describe the differences in the braking distances by using the values they have 
written on the graph to state that the stopping distance, 25 m + 100 m for A is less than that for B. 
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Exemplar 2 4 marks

Examiner commentary
Exemplar 2 is a Level 2 response worth 4 marks. The candidate initially confused thinking speed with thinking time (i.e. ‘the thinking 
speed for person A is 1 second’). This confusion between time, speed and distance was a common misconception with a significant 
number of candidates failing to gain credit because of incorrect statements such as ‘thinking distance is 1 s’ and ‘thinking time 
is 25 m’. However, this candidate has gone on to correctly state that the thinking distance for person A is 25 m and the thinking 
distance for person B is 50 m. This demonstrated that they have analysed information and ideas to interpret the graph to describe 
differences in the thinking distance. This candidate has also applied knowledge and understanding of braking time to describe some 
basic differences between the graphs by stating that the braking time for person A was less at 4 s compared to the braking time of 
person B being greater at 8 s. To move up to Level 3 the response needs to analyse information and ideas to draw conclusions about 
deceleration by applying the acceleration formula.
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Exemplar 3 1 mark

Examiner commentary
Exemplar 3 is a Level 1 response worth 1 mark. The candidate’s response does not explain what the data on the graphs show about 
how the cars stop. Also the candidate has not used any values from the graph and calculations in their answer. Instead the candidate 
has answered a question about the condition of the drivers A and B, and the road conditions. This candidate has stated that driver 
A had a quick thinking time so has partially applied knowledge and understanding to thinking and braking time to describe some 
basic differences between the graphs). It is important that candidates read the question carefully before starting to write their 
answers to a level of response question. Credit can only be given for relevant content in a response, therefore Exemplar 3 is limited 
to Level 1 and 1 mark for the relevant part of their answer. To progress up to Level 2 the response should attempt to answer the 
question that was asked by describing the differences between diver A and driver B’s braking and thinking distances, and make an 
attempt to use data from the graph in a calculation. 
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Exemplar 1 2 marks

Examiner commentary
This candidate has provided a good, clear and concise answer to this question. They have explained that half-life is a measurement 
of time, and then that it is the time for the activity to halve. Many candidates gained just 1 mark here because they were not exact 
about what is being halved. A common mistake was to think that the atoms were halving or the isotope was decaying.

Question 14 (a) (i)

Exemplar 1 1 mark

Examiner commentary
The candidate has clearly identified isotope Q in their answer, with the reason being that the curve is less steep, a comparison. For 
this answer it was important to identify the isotope and to make a comparison between the two isotopes for the 1 mark. 

Question 14 (a) (ii)
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Exemplar 1 2 marks

Question 14 (b)

Examiner commentary
The candidate has been given 2 marks for this answer. They have correctly given the mass and atomic number for the beta particle 
and the mass and atomic number for the element but they have not used the table to identify the element as Xenon (Xe) using the 
atomic number from their balanced nuclear equation. 

Exemplar 2 3 marks

Examiner commentary
The candidate has been given 3 marks for this answer. They have correctly given the mass and atomic number for the beta particle 
and the mass and atomic number for the identified element, Xenon (Xe). The answer is clear and unambiguous in the way it has 
been written. 
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Exemplar 1 1 mark

Question 14 (c) (i)

Examiner commentary
In Exemplar 1 the candidate shows clear workings to calculate the correct ratio.
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Exemplar 1 2 marks

Question 14 (c) (ii)

Examiner commentary
This candidate has used the information in the table to work out that the activity has quartered from 4.6 x 1012 Bq to 1.2 x 1012 Bq 
in 16 days. As this decrease is two half-lives so the half-life of iodine-131 must be 16/2 = 48 days. In setting out their calculations in 
a clear way by using logic and mathematics this candidate has been given 2 marks. A partial calculation using this method would 
achieve 1 mark so it is always advisable to show clear logical calculations in these types of questions.

Exemplar 2 2 marks

Examiner commentary
This candidate has used the information in the table to work out that the activity has quartered from 4.6 x 1012 Bq to 1.2 x 1012 Bq in 
16 days. They have then worked out that 16/2 is one half-life and mathematically calculated the half-life as 8 days so have been given 
2 marks. Again, in setting out their calculations clearly, a partial calculation using this method would achieve 1 mark. It is always 
advisable to show all steps in the calculation for these types of questions.
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Exemplar 1 1 mark

Question 15 (a) (i)

Examiner commentary
This candidate has provided a clear concise straightforward answer to describe the relationship between power and resistance. 
When the question is worth 1 mark this is the type of concise answer that is required.
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Exemplar 1 1 mark

Question 15 (a) (ii)

Exemplar 2 2 marks

Examiner commentary
In Exemplar 1 the candidate has described the idea that as the resistance decreases the current increases and so has been given 
1 mark. But they do not explain this relationship by using an equation such as P= VI or P= I2R. Where the question asks for an 
explanation it is important that the candidate realises they need to explain the answer and not just to describe a relationship.

In Exemplar 2 the candidate describes the idea that as the resistance decreases the current increases and so has been given a mark 
for the first marking point. They then explain the relationship between resistance and current using the equation P= I2R. 
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Exemplar 1 4 marks

Question 15 (b)

Examiner commentary
This question required the candidate to convert units, use an equation and give their answer to 2 significant figures. In Exemplar 1 
the candidate has correctly calculated the energy transferred in kWh to 2 significant figures and so was been given 4 marks for their 
answer on the answer line. They have set out their calculation carefully so that all steps in the calculation are clear. It is important 
that candidates show clear calculations because these can be used to award marks if the final answer is incorrect. This candidate 
has shown that the time is 0.75 hours, the power is 500 W (0.5 kW) and how they have calculated the energy transferred before 
converting it to kWh. Finally they have given their calculated answer to 2 significant figures.
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Exemplar 1 2 marks

Question 15 (c)

Examiner commentary
To gain both marks for this question the candidate must provide a correct statement for alternating voltage and direct voltage. In 
Exemplar 1 the candidate has provided a correct statement about alternating voltage being an oscillation between positive and 
negative, which indicates a change in the direction, for 1 mark. This candidate has also provided a correct statement about direct 
voltage being always positive for the second mark. 

In Exemplar 2 the candidate has compared the differences in direction for direct voltage and alternating voltage. They have clearly 
stated that direct voltage does not change direction but that alternating voltage is constantly changing direction. Just stating that 
alternating voltage alternates is not sufficient for this marking point. 

Exemplar 2 2 marks
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Exemplar 1 1 mark

Question 15 (d)

Examiner commentary
In Exemplar 1, the candidate has recognised that the case of the drill is made of plastic which is not a conductor of electricity. Just 
stating that the drill is made of plastic is not sufficient as the external part of the drill being an insulator is the important idea here. 

Exemplar 2 shows a common misconception. Many candidates assumed that the drill was a cordless drill and therefore was using 
batteries without considering the data in the table. The electric drill draws a current of 3.48 A and has a resistance of 66.1 Ω and so 
the voltage (V = IR) is 3.48 × 66.1 = 230 V. This must be mains supply and not a 24/12 V battery.

Exemplar 2 0 marks
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Exemplar 1 0 marks

Question 15 (e)

Examiner commentary
In Exemplar 1 the candidate did not gain any marks for their answer. Although many candidates had some knowledge of the 
stores and transfers model most candidates attempted to incorporate some element of the old nine types of energy model in their 
answers. It is important that they refer to the stores and transfer model when prompted in the question.

The candidate in Exemplar 2 is one of the few to recognise that the chemical energy store will decrease while the thermal energy 
store will increase during this process described in the question. However by incorporating elements of the ‘nine types of energy’ 
their response becomes very confused and contradictory so only gains one of the possible marks available.

Exemplar 2 1 mark
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Exemplar 1 2 marks

Question 16 (a)

Examiner commentary
In Exemplar 1 the candidate has clearly understood the question and the requirements to ensure that the scientist obtains 
accurate results. The candidate has given two different clear and concise answers, fully immerse the immersion heater and stop the 
thermometer from touching the side of the container. A number of candidates just gave the same marking point as two separate 
answers e.g. make sure the thermometer stays upright in the water and make sure the thermometer only touches the water. These 
candidates were only given 1 mark.

In Exemplar 2 the candidate has only gained 1 mark for their response that the beaker needs a lid to prevent heat loss. The second 
part of their answer is not a method to ensure the scientist obtains accurate results. The use of repeats and taking an average is not 
referring to the accuracy of an individual observation but is a mechanism to give a more precise set of observations. 

Exemplar 2 1 mark
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Exemplar 1 0 marks

Question 16 (b) (i)

Examiner commentary
Exemplar 1 correctly identifies that there is no random error in the experiment but has not been given a mark because they do not 
explain why anomalies would indicate random errors.

Exemplar 2 correctly identifies that there is no random error in the experiment and has explained that the points fit in with the trend 
shown by the data. The candidate has been given 1 mark for stating that there is no random error and how the data show this.

Exemplar 2 1 mark
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Exemplar 1 1 mark

Question 16 (b) (ii)

Examiner commentary
For this answer the candidate is required to state that the scientist is not correct and to explain why for 1 mark. This candidate has 
done this with a clear answer explaining that point B is not far away from the line of best fit so the scientist is not correct. A few 
candidates gave the correct explanation but didn’t answer the question being asked so they did not gain this mark.

Exemplar 1 2 marks

Question 16 (c) (i)

Examiner commentary
This candidate has given a correct answer with clear workings. If the final answer had been incorrect then by showing the correct 
workings candidates would still be able to achieve 1 mark for this question. This highlights the importance of showing clear, well set 
out workings for calculations. 
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Exemplar 1 4 marks

Question 16 (c) (ii)

Examiner commentary
This exemplar is a good example of a correct response for this question. The candidate has combined the two equations given 
to power x time = mass x specific heat capacity x change in temperature for the first marking point. They have then correctly 
rearranged the equation to make specific heat capacity the subject. They have clearly indicated that the time/temperature change is 
equivalent to 1/gradient calculated in part (c)(i) before substituting the correct quantities. 
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Exemplar 2 4 marks

Examiner commentary
This candidate has been given all 4 marks for the correct answer. They have annotated the question with the correct numerical 
values and then clearly carried out the correct calculation to obtain their answer. If they had made a mistake somewhere in this 
calculation they could have still be given 3 marks and this shows the importance of presenting clear step by step calculations for 
these types of questions.
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