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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)(iii)
Exemplar 1 3 marks

Examiner commentary
The candidate has clearly indicated the values and scored full marks for these three parts. A common error made by other 
candidates was to give the answer to part (iii) to only one significant figure.
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Question 1(b)
Exemplar 1 2 marks

Examiner commentary
A clear and concise explanation of the method used to measure the distance which scores full marks.

Exemplar 2 1 mark

Examiner commentary
This candidate has only answered half the question and has omitted the method of calculation used by Eve. However the candidate 
has explained that the distance travelled by the sound is twice the distance between the wall and Eve and scores marking point 2. 
Very few candidates recognised that it was necessary to double the distance.
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Question 1(c)
Exemplar 1 2 marks

Examiner commentary
A very clear answer, identifying the inaccurate time as the reason for the inaccurate answer, and giving the reason why. Lack of 
technology was allowed here as it was clear candidates meant computer technology and accurate clocks from the context. In 
answers to most questions this would need to be stated more clearly. 
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Question 2(a)
Exemplar 1 3 marks

Examiner commentary
All the sentences have been completed correctly.
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Exemplar 2 2 marks

Examiner commentary
Only two sentences have been completed correctly. The candidate used the good examination technique of crossing out the words 
used as they worked through the question.

Question 2(b)(i)
Exemplar 1 2 marks
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Examiner commentary
The candidate has clearly set out their calculation, rearranged the equation and substituted values in from the stem of the question. Writing 
down the equation using the numbers from the question allows a candidate to get some credit even if their final answer is incorrect.

Many middle and lower ability candidates loose a significant number of marks in physics examinations by choosing the high risk 
technique of only providing the final answer. Using this risky examination technique candidates will get all the marks if their answer 
is correct but if they make a minor mathematical error or miss-copying from their calculator display they get no marks. These 
candidates cannot be awarded any credit as there is no record of the potentially correct approach they took to the question.

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

Examiner commentary
The answer lines available and the marks for each part of a question indicate what a candidate is expected to write. The candidate 
has provided two separate areas of explanation to gain both marks:

• the waves are slowing down

• the waves change direction 

Exemplar 2 1 mark

Examiner commentary
The candidate has identified that both light and water waves show refraction and is credited with one mark. However this is a 2 
mark question and so at least one other way that the ripple tank explains the behaviour of light through the prism is required. They 
could have mentioned the change of speed, wavelength or direction, or the fact that this shows light is a wave.



Exemplar Candidate Work

10

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

© OCR 2018

Question 3(a)
Exemplar 1 2 marks

Examiner commentary
This was one of the most challenging questions and candidates found it very difficult to explain the difference. Just over one in ten 
candidates gained any marks for their answer.

Many candidates have the misconception that ‘direct’ means the voltage goes straight from where it is produced to the consumer, 
whereas alternating voltage goes to lots of consumers. The National Grid distribution system appears to be partly responsible for the 
confusion. This candidate does refers to the direct voltage going ‘straight to where it needs to be,’ but has already made clear that 
they know that direct voltage does not change direction. 
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Question 3(b)(i)
Exemplar 1 3 marks

Examiner commentary
This exemplar is written by a candidate who gained full marks for this question and showed their working. Candidates often gained 
no marks because their final answer was incorrect and they had not detailed any working. 

One possible conclusion is that candidates who show their working are more likely to get a correct answer.

The candidate in this exemplar has set out their response in an ideal way:

• The calculation is clearly set out

• The correct values from the table have been  substituted in

• The equation is rearranged to make output current the subject

• The final calculation is correct
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Question 3(b)(ii)
Exemplar 1 3 marks

Examiner commentary
The calculation is clearly set out. The data for the input transformer A has been correctly used to calculate the output power in watts 
and then this has been converted to megawatts. A common mistake was to ignore the instruction to use the input power and use 
the output power. 

Question 3(b)(iii)
Exemplar 1 2 marks

Examiner commentary
The calculation is clearly set out with the unit conversion and the calculation of the number of homes. Setting out workings is 
very important to minimise lost marks. At least 30% of the marks in GCSE Physics examinations are for questions that require the 
application of mathematics, which are at least 27 marks in a J259 question paper. Comparison of the marks gained by middle and 
lower ability candidates who do and do not write down their workings suggest that candidates who provide no workings give away 
between 9 and 12 marks per paper that they could have gained for a correct method, but an incorrect final mark. 
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Question 3(c)
Exemplar 1 2 marks

Examiner commentary
Candidates found this question difficult. The candidate in Exemplar 1 has correctly explained that energy is dissipated as current is 
transmitted through the power lines. They have then gone on to explain the fact that decreasing the current minimises this loss. 

Exemplar 2 0 marks

Examiner commentary
Exemplar 2 is typical of many of the other candidates. They have given one of the most common misconceptions that the National 
Grid increases the power available to homes by increasing the voltage in the power lines. 
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Exemplar 3 0 marks

Examiner commentary
Exemplar 3 shows the other common misconception that the energy will travel faster at a higher voltage. The candidate is 
interpreting efficiency as ‘better in some way’ and they have chosen faster energy transfer as better. 

Candidates (like those in Exemplars 2 and 3) had an incorrect understanding of efficiency. Most foundation tier candidates do 
not understand that electricity is distributed through the National Grid at high voltages to reduce energy losses. Many have the 
misconception that the National Grid is being used to increase the energy available and the rate that it is transferred to consumers.

Question 4(a)(i)
Exemplar 1 2 marks
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Examiner commentary
The candidate in Exemplar 1 has set out their calculation is clearly set out:

• data values taken from the stem of the question

• calculation completed correctly

Setting out your method and workings clearly is a very good examination technique to minimise the number of marks that could 
be lost for minor errors or incorrectly copying results down from a calculator display. Comparing candidates of similar ability who do 
and do not write down their workings suggests that if you do not write down your workings you are probably losing between 9 and 
12 compensatory marks that could have been gained for a correct method but an incorrect final answer..

Question 4(a)(ii)
Exemplar 1 2 marks

Examiner commentary
The number of answer lines and the marks available are a guide to what a candidate is expected to write in their answer. In Exemplar 
1 the candidate has given two clear reasons and gained full marks. The candidate’s writing style is also very clear and concise, an 
excellent approach for scientific writing.

Exemplar 2 1 mark

Examiner commentary
The candidate in Exemplar 2 has highlighted parts of the question stem to aid with interpreting the question. However having 
highlighted the stem of the question (good examination technique) they have then ignored this in their response.

Exemplar 2 does get 1 mark for their second reason, but the use of common everyday language, rather than technical terms, means 
that this is a lower ability answer, compared to Exemplar 1. Using technical scientific language can help candidates to be clear and 
unambiguous.
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Question 4(b)
Exemplar 1 Level 3, 6 marks

Examiner commentary
Exemplar 1 is an example of a Level 3 answer which gained 6 marks. The candidate has made good use of bullet points in a table to 
answer this question clearly. The advantages and disadvantages of both types of power station are addressed, including whether the 
resources are renewable, and the answer is of an appropriate length.

This candidate has written 65 words in their response. Other 6 mark Level 3 responses which were written in a scientific continuous 
prose writing style were typically 90 to 110 words long. Although we saw fewer over-long answers than on the higher tier papers, it 
is still worth noting that these tend to gain fewer marks, because they contain irrelevant detail and often contradict or repeat points 
made earlier.
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Exemplar 2 Level 2, 4 marks

Examiner commentary
Exemplar 2 is an example of a Level 2 answer which gained 4 marks. The candidate addresses the advantages and disadvantages 
of both power stations in a clearly structured response and the candidate’s response is well written, using an appropriate scientific 
writing style. Many other candidates used a story telling writing style which meant that they wrote overly long answers some of 
which were over 200 words long.

To progress to Level 3 this candidate needs to address the important point that one resource is renewable and the other is not. 

Exemplar 3 Level 1, 2 marks
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Examiner commentary
Exemplar 3 is an example of a Level 1 answer which gained 2 marks. The candidate has explained the difference between renewable 
and non-renewable resources and each type of power station is correctly stated to be renewable or not renewable. Nuclear power 
stations are not one of the two options discussed by Jane and Ben and including irrelevant details that are not part of the question 
makes the quality of written communication worse not better.

To progress to Level 2 the response needs a sustained line of reasoning, and a more obvious logical structure. No credit can be given 
for advantages or disadvantages as it is not clear which statements refer to advantages and which to disadvantages.

Question 5(a)(i)
Exemplar 1 2 marks

Examiner commentary
Lower ability (particularly male) candidates found this question very challenging, and two fifths of candidates gained no marks. In 
this exemplar the candidate clearly understands the standard nuclear notation and has calculated and written the mass number and 
atomic number correctly.

Question 5(a)(ii)
Exemplar 1 2 marks
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Examiner commentary
The two correct statements are ticked. In Exemplar 1 the candidate has used good examination technique and put a cross by each 
answer that he or she knows to be incorrect while working down the list.

Question 5(b)(i)
Exemplar 1 3 marks

Examiner commentary
In this exemplar the candidate has given two sets of calculations. In the first set, they have used an incorrect method and calculated 
the useful energy as a percentage of the ‘wasted’ energy.

In their second set of calculations they have correctly calculated useful energy as a percentage of the input energy from the sun. 
Notice how the candidate has clearly crossed-out the incorrect answer on the answer line and replaced it with the correct answer. 

Some candidates will spend time scribbling out wrong answers, it is much better to simply strike though a wrong answer with a 
single horizontal line. It would also have been sensible to cross out the incorrect method to avoid any confusion.
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Question 5(b)(ii)
Exemplar 1 2 marks

Examiner commentary
In this exemplar the candidate has written out a clear calculation showing that in 10 hours the energy transferred from the solar 
panels is less than the required 18 hours. The comparison with 18 hours is needed for the second mark.

This method was popular. Some candidates chose a different method and calculated the number of hours required to transfer 18 
kWh. Both methods were equally acceptable.  
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Question 5(c)
Exemplar 1 4 marks

Examiner commentary
This exemplar is an excellent candidate response which demonstrates how the graph needed to be completed for full marks:

• The end co-ordinate of the diagonal line has been correctly calculated as [4,100].

• Distance time line starts at the origin [0,0] and has been clearly drawn with a ruler.

• The co-ordinate of the inflection point/end of diagonal line [4,100] is correctly plotted.

• The time distance line stops at [14,100]

Note that all points must be correctly plotted to ±½ a small square  
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Exemplar 2 2 marks

Examiner commentary
Exemplar 2 is an example of lower ability scientific drawing skills, where the candidate has only been credited for plotting two of the 
points on the graph:

• The end co-ordinate of the diagonal line has been correctly calculated as [4,100].

• The co-ordinate of the inflection point/end of diagonal line [4,100] is correctly plotted

The end point of the time distance line [14,100] is incorrectly plotted, the lines joining the three points are not straight.

Although candidates can choose whether to draw diagrams and graphs using a pencil (‘you may use an HB pencil’) all candidates 
are instructed on the front cover of every OCR science question paper that they ‘must have a ruler.’ Candidates are expected to be 
able to plot points onto a graph accurately (i.e. ±½ a small square) and lines of best fit (scatter graphs) or lines joining data points 
(time series line graphs) are expected to be straight lines/smooth curves depending on what the data shows.
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Question 6(a)(i)
Exemplar 1 3 marks

Examiner commentary
In this exemplar the candidate has clearly set out their workings in a way that is easy to follow, for both the candidate and the examiner.
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Question 6(a)(ii)
Exemplar 1 2 marks

Examiner commentary
Candidates will change their minds – sometimes several times – about which answers to tick. Their final answer must be clear and 
unambiguous. Examiners will accept any clear indication of the candidate’s choice. In this case the candidate’s final answer is two 
clear choices.
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Question 6(a)(iii)
Exemplar 1 1 mark

Examiner commentary
Most candidates used all five values from the table to calculate the mean. This candidate has correctly evaluated the data table and 
concluded that the 4th reading is an outlier (or anomalous result) that should be excluded from the calculation. 

In this case as result 4 is half or less than half of all the other values, and the candidates experience of such experiments should 
enable them to make a sensible decision that in this case reading 4 cannot be correct, and it should be excluded from the analysis. 
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Question 6(b)(i)
Exemplar 1 1 mark

Examiner commentary
Most candidates who answered this question successfully reasoned that if the trolley hadn’t moved it would have no kinetic energy. 
Exemplar 1 gives a response which is more or less the answer given in the mark scheme guidance.  
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Question 6(b)(ii)
Exemplar 1 2 marks

Examiner commentary
The incorrect point has been deleted and replaced with the correct point, so that all points are plotted accurately. A smooth curve of 
best fit has been drawn through the points. The heavier line can be assumed to be the candidate’s final answer.

In an examination situation we do not expect that candidates will complete plotting and curve drawing without any errors at their 
first attempt, but only that any alterations they make must make their final answer clear. It would have been a good idea to use 
pencil to plot the points so that incorrect points could be erased. Alternatively, they could be labelled ‘incorrect.’

Question 6(c)
Exemplar 1 2 marks

Examiner commentary
Most candidates were able to answer the first part of this question, but the second point (that the rate gets lower) was rarely seen. 
This candidate chose a clear and concise way of describing the trend and gained both marks.
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Exemplar 2 1 mark

Examiner commentary
Exemplar 2 is a typical 1 mark response. ‘Positive correlation’, and ‘the higher the energy the higher the distance’, refer to the first part 
of the pattern and either gains the first mark.

Question 7(a)(i), (ii), (iii) and (iv)
Exemplar 1 4 marks



Exemplar Candidate Work

29

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

© OCR 2018

Examiner commentary
For multiple choice questions like this it is important for the candidate to write a clear response. Many candidates made alterations 
and changes that were unclear. 

It can help with this style of question to annotate the four options given, and to be aware that each option could be used more than 
once. To change your answer, clearly cross through the incorrect option letter and replace it with a clearly written correct option letter. 
Avoid scribbling out answers as the effort involved is unnecessary and the scribble may cause confusion over what was intended.

Question 7(b)
Exemplar 1 2 marks
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Examiner commentary
This exemplar is another example of a candidate setting out their workings clearly.

Question 7(c)
Exemplar 1 3 marks

Examiner commentary
Calculation clearly set out. The area of 0.002 m2 is used. Some candidates assumed this value was a length and squared it to find the ‘area’.  
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Question 8(a)(i)
Exemplar 1 1 mark

Examiner commentary
This is a clear answer. The options in multiple choice questions are usually the main misconceptions that candidates make. It can 
help some candidates to strike out the options that are clearly incorrect and then concentrate on deciding between the options that 
are left.
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Question 8(a)(ii)
Exemplar 1 2 marks

Examiner commentary
Exemplar 1 is a clear well set out answer. The values of resistance at 10 lux and 70 lux have been stated and the difference calculated. 
The value for 70 lux is within the allowed range, leading to a final answer within range.

Question 8(b)(i)
Exemplar 1 3 marks

Examiner commentary
This exemplar is a clearly set out answer stating the equation and showing the correct substituted values for potential difference and 
total resistance. It was common to see the value of the fixed resistance, 10 kΩ, used in error. 



Exemplar Candidate Work

33

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

© OCR 2018

Question 8(b)(ii)
Exemplar 1 3 marks

Examiner commentary
In this exemplar the candidate has recalled the correct equation, substituted in the correct values for current and total resistance 
converted to Ω, but the conversion from kΩ to Ω has not been explicitly stated. If the equation (i.e. V = I × R) had been incorrectly 
recalled it is unlikely that the method would have been clear enough for a mark to have been credited for the conversion.

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

Examiner commentary
This was a challenging question, and no foundation tier candidate gained all 3 marks. In this exemplar the candidate has identified 
that as the illuminance increases the resistance of the LDR decreases for 1 mark. They have then reasoned that the potential 
difference across the LDR decreases and so have been credited with a second mark for stating that the potential difference across 
the fixed resistor increases. 

Higher tier candidates observed that the resistance changes got smaller as the illuminance increased which meant that the p.d. 
changes also got smaller in size.
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Question 9(a)
Exemplar 1 Level 3, 5 marks
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Examiner commentary
This was a challenging question. A Level 3 answer required use of the data to calculate the specific latent heat. Exemplar 1 is an 
example of a Level 3 answer which gained 5 marks. This candidate calculated the energy transfer and equated it to the specific latent 
heat, but without stating that the mass of the water evaporated was 1 g. 

Together with a suggested improvement of repeating the experiment this was considered a Level 3 answer. However, the later 
part of their data analysis is confused and there was not enough detail of the calculation, or the reasons why repeats (which mainly 
improve precision rather than accuracy) would help Sarah to get a more accurate result. For these reasons this is a 5 mark rather than 
a full 6 mark response.
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Exemplar 2 Level 2, 4 marks

Examiner commentary
Exemplar 2 is an example of a Level 2 answer which gained 4 marks. The candidate has not considered the data. They have made a 
number of suggestions, such as repeating the experiment to check for outliers and increasing the time. Both of these suggestions 
are valid improvements, so this answer reaches the top of the level. Note that only one valid improvement is needed for Level 2.

To progress to Level 3 the candidate would need to offer a reason why increasing the time would improve the accuracy of Sarah’s 
results. They would also need to carry out some mathematical analysis of the results to check whether the value of specific latent 
heat is greater than 2300 J/g.
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Exemplar 3 Level 1, 1 mark

Examiner commentary
Exemplar 3 is an example of a Level 1 answer which gained 1 mark. The candidate calculated the mass of the water and the energy 
required to evaporate 1 g, verifying Sarah’s statement. However, they did not make any attempt to calculate the energy used in the 
experiment. The only improvement they have suggested is the generic one of repeating the experiment, but this is incomplete as 
there is no suggestion of checking for outliers or taking a mean. Reliability is too vague and gains no credit. To progress to Level 2 the 
candidate could instead have discussed the repeatability, reproducibility, precision and/or accuracy of the readings made by Sarah.
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Question 9(b)
Exemplar 1 1 mark

Examiner commentary
Foundation tier candidates found this question very challenging. Candidates that gained 2 marks generally gained their second mark 
for a poorly expressed second suggestion that was given a benefit of the doubt (BOD). 

The two examples shown were selected as they give clearly expressed examples of the two most common reasons given by 
foundation tier candidates. The candidate in Exemplar 1 has written a detailed suggestion of how the - intermolecular attraction 
force between water molecules is higher than between alcohol molecules. The candidate in Exemplar 2 suggests how the higher 
density affects the energy needed to evaporate water compared to alcohol.

Other suggestions that would have gained credit include:

• Bonds must be broken to change state

• Specific latent heat of alcohol < specific latent heat water

• Alcohol is more volatile than water

• More molecules in 1 g of water compared to 1 g of alcohol

Exemplar 2 1 mark
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