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Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 
examined in the questions and highlight good performance and where performance could be improved. 
A selection of candidate answers is also provided. The reports will also explain aspects which caused 
difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination 
technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 
highlight, these questions have not been included in the report. 

A full copy of the question paper and the mark scheme can be downloaded from OCR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  
Did you know that you can save this PDF as a Word file using Acrobat Professional?  
Simply click on File > Export to and select Microsoft Word 
(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 
If you do not have access to Acrobat Professional there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 
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Paper 7 series overview 
J260/07 is one of the four examination components for the Higher tier GCSE (9-1) Twenty First Century 
Science Combined Science B. This component assesses the contents of the physics chapters P1 to P6 
and the practical skills in chapter BCP8. The question styles used include objective, short answer and 
one extended level of response 

 

Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally:  

• produced a clear answer to the level of 
response question (Question 2 (b)) that both 
described the data presented and described 
how electricity is generated using the energy 
resources given 

• stated correct equations in calculation 
questions and showed full working, including 
both substitution of numbers and 
rearrangement of equation 

• gave clear descriptions that were written in a 
logical order including all relevant steps. This 
is particularly important when describing 
experimental procedures such as in Question 
6 (a) 

• showed the ability to analyse information to 
make conclusions and presented them in a 
clear and concise way 

• applied knowledge of correct scientific units, 
conversion of units, standard form and 
rearrangement of equations. 

• did not show full working in calculation 
questions, which sometimes led to them 
missing method marks when the final value 
was wrong 

• often used everyday words and phrases 
rather than correct scientific terminology 

• did not structure longer descriptions and 
explanations in a logical order, for example 
the chronological order they would happen. 
This sometimes led to missing information or 
the creation of contradictions. 
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Question 1 (b) (i)  

This question requires candidates to put the groups of the EM spectrum in order of increasing 
wavelength. Infrared was given to help. This is the most common ordering of the EM spectrum (from 
long to short wavelength); the incorrect responses appeared to be mainly candidates guessing, and very 
few tried to write them down in the reverse order. 

 

Question 1 (c) (i)  

Many candidates suggested that there may be dangers out in space or that we need to be watching for 
aliens, etc. There were also quite a few referring to stars and planets. Candidates who scored the mark 
here talked about improving our understanding or knowledge of the universe. 

Misconception 

 

Some common misconceptions about galaxies are:  

• galaxies and stars are the same thing 
• galaxies other than the Milky Way can be seen in great detail with their individual stars 

and planets studied 
• galaxies exist at similar distances to the stars we see in the night sky. 
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Question 1 (c) (ii)  

This question elicited similar incorrect responses to Question 1 (c) (i) and demonstrated the same 
misconceptions. Candidates scoring the mark here suggested the idea of wider collaboration and/or 
checking/peer reviewing the claimed discoveries. Another common correct answer was the idea of 
generating interest in astronomy from the general public. 

 

Question 2 (a)  

Most candidates scored both marks here, however there were some who incorrectly gave a renewable 
source as non-renewable and vice versa. 

Misconception 

 

A common incorrect response was to give biomass or biofuel as a non-renewable resource. It 
should be stressed to candidates that a renewable energy resource is either a resource that 
can be replenished in a relatively short time (such as biofuel) or a resource of which there is 
an endless supply (such as solar power). 

 

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/07 - Summer 2023 Examiners’ report 

 8 © OCR 2023 

Question 2 (b)* 
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This question asked candidates to do two things. The first was to describe how nuclear fuel and wind are 
used to generate electricity. The second was to describe how the use of these two resources has 
changed over time. Generally candidates described the data shown on the graph very well, but very few 
candidates correctly described how both nuclear and wind are used to generate electricity. Those who 
did make an attempt to describe the use of energy resources in electricity generation sometimes did so 
by trying to combine the two descriptions together, and then responses often become unclear. 
Candidates should be encouraged to plan their level of response answers and separate their response 
out into distinct paragraphs or even bullet points. 

Exemplar 1  

This is an example of a Level 2 response. This response gives some detailed (mostly correct) 
information about nuclear fuel, but none of the information is relevant to the question as it does not 
describe how nuclear fuel is used to generate electricity. There is enough relevant information about how 
wind is used. This response then finishes with a basic description of the data shown on the graph. A 
better analysis would have included some numbers taken from the graph to give some detail of the 
changes shown. 

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/07 - Summer 2023 Examiners’ report 

 10 © OCR 2023 

Question 3 (a) (i)  

This question tested candidates’ ability to draw a circuit diagram containing correct symbols. Candidates 
should be encouraged to take care when drawing lines to make sure that they don’t leave gaps in their 
circuits and to make sure symbols are connected in the correct places. Using a pencil helps, so lines can 
be rubbed out. 

 

Question 3 (a) (ii)  

This is an example of an experimental description question. Candidates had to give the independent 
variable (number of lamps connected in parallel) and dependent variable (brightness) and constant 
variable (number of cells). So a statement such as ‘change the number of lamps connected in parallel 
and measure the brightness while keeping the number of cells the same’ scores both marks. 
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Question 3 (b)  

This was another  experimental question, this time requiring candidates to identify the methods for 
changing the current/brightness and the method for measuring the current. Many did correctly describe 
the use of an ammeter, although sometimes gave it as ‘ampmeter’. However, very few candidates gave 
a correct method for changing the brightness or current, such as changing the number of cells or using a 
variable resistor. 
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Question 4 (b) (i)  

This question was very well answered with most scoring full marks. However there were some 
candidates who did not show any working and therefore if a mistake was made, they lost all 3 marks as 
method marks can only be given if working is shown. 

 

Question 4 (b) (ii)  

Very few candidates answered this question correctly. Many candidates saw the potential difference and 
current values and tried to use V=IR or P=IV without knowing how to develop their answer further. 
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Question 5 (a)  

The convention in physics is to write the proton number on the bottom, however many candidates had 
the correct numbers, but with the mass on the bottom and proton number on top. This was an accepted 
correct answer as the candidate had correctly identified the proton number and determined the mass 
number. Also, the periodic table in the specification gives the relative atomic mass on the bottom and 
atomic number on the top. Therefore credit was given if the candidates knew how to obtain the correct 
numbers from the data given. 

 

Question 5 (b)  

This question tested that candidates knew why gamma rays were dangerous and also knew the 
dangerous effect they can have on the human body. It was generally answered well with most 
candidates knowing that gamma rays are ionising along with a correct effect on the human body. 
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Question 5 (c) (i)  

Most candidates gave the answer ‘alpha and beta’, which is correct. Some did say ‘electron’ probably 
meaning ‘beta emission’, but this was not allowed as it is not specific enough. 

 

Question 5 (c) (ii)  

This question tested that candidates knew that radioactive nuclei were unstable, most candidates scored 
the mark by either stating that they are ‘unstable’ or that they need ‘to become stable’. Answers such as 
‘to release energy’ or ‘to emit radiation’ were not enough. 
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Question 5 (d)  

This question tested candidates understanding of the term peer review. Many candidates gave a good 
description here often stating that other scientists would check their publications or claims with some 
also stating that those scientists would have to work in the same field of study. Some candidates did not 
score here for vague comments about reviewing the work, which is almost a repeat of the question. 
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Question 6 (a) 
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This question tested the candidates’ ability to clearly describe an experimental method to determine the 
density of a liquid. The best responses included first measuring the mass of the empty cylinder on the 
balance before pouring the syrup into the cylinder to measure both its volume using the cylinder and its 
mass using the balance. Some candidates proposed measuring the mass on the balance using the 
beaker and then pouring into the cylinder to measure the volume. This would not give an accurate value 
for density since some syrup would be left in the beaker. Candidates should be encouraged to describe 
their answers to questions like this in the order that they would carry the experiment out physically. This 
also demonstrates the importance of candidates doing practical work in their centre. 

 

Question 6 (b) (i) 

This question was well answered by most candidates. But again some candidates did not show much or 
any working and therefore had a much greater risk of losing marks if their final answer was wrong for any 
reason. 
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Question 6 (b) (ii)  

This question tested the candidates’ understanding of how density affects whether or not objects will sink 
or float. The majority of candidates selected the correct answer, D. 
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Question 6 (b) (iii)  

Many candidates stated that the block is less dense than syrup but did not also say that it is more dense 
than water and so did not score the mark. 

 

Question 7 (a) (i)  

The most common answer here was 0.6 which scored 3 marks. This is due to many candidates not 
converting the 50 mA into 0.05 A. 
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Question 7 (a) (ii)  

The definition of current (at GCSE Level) is ‘rate of flow of charge’. Some candidates did know this, but 
many did not. Many responses did not mention the word ‘charge’ in their answer. 

 

Question 7 (b)  

Many candidates did select the correct equation here, and usually when they did, they scored full marks. 
However, there were a number of candidates who tried to use P=IV without much success. It was 
possible to use P=IV and V=IR to arrive at the correct answer and some did. It is this sort of question, 
practice using the equation sheet and working through a variety of different calculation questions helps 
prepare the candidate. 

 

Question 7 (c)  
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The equation was given here and most candidates calculated the correct answer. 

 

Question 8 (a)  

Most candidates did manage this conversion and it was pleasing to see that many had used the other 
data in the table to work backwards and discover the method required. 

 

Question 8 (b)  
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This was a very well answered calculation question. Again the clearest answers were those that first 
stated the equation and then showed full substitution of numbers before processing and rounding their 
answer. 

 

Question 8 (c) (i)  

Very few candidates correctly identified the Newton’s third law pair of forces here. Some did draw forces 
with equal magnitude and opposite directions, but it was clear that both force arrows were acting on the 
same object and, therefore, could not be an interaction pair. 
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Question 8 (c) (ii)  

There were a variety of different responses given here. Many incorrect responses clearly related to 
energy stores such as ‘GPE’ or ‘Kinetic’ rather than forces. Other common incorrect forces were vague 
words such as ‘push’. ‘Upthrust’ was another common incorrect answer, probably meaning reaction 
force. 
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Question 8 (d)  

This question tested the candidates knowledge of the word ‘weight’. The correct answer was the most 
commonly selected response; however it was clear from the variety of responses seen that many 
candidates did not know the meaning of the word. 
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Question 9 (a) (i)  

Many candidates managed to arrive at the correct numerical answer here, but with an incorrect power of 
ten. Many candidates appeared to find manipulating large powers of ten difficult. Those who were more 
confident using standard form generally performed better in this question. 
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Question 9 (a) (ii)  

To score this mark, candidates had to state that the calculated wavelength is within the violet range. 
Many candidates did not score here because the given answer was too vague, for example an answer of 
‘yes, because it is violet’ does not score the mark as the reason is not given. 
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Question 10 (a)  

This question required candidates to first select the correct equation for the energy stored in a spring., 
This should then lead them to realise that they need to calculate the compression of the spring, before 
substituting the numbers into the equation. Common errors here include failing to calculate the spring 
compression and not squaring the compression value. 
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Exemplar 2  

This example response scores 4 marks and demonstrates very clear working. The candidate has first 
clearly shown where the compression number of 0.12 has come from, before showing full substitution 
into the equation and arriving at the correct response. The only improvement that could be made here 
would be to show the algebraic or word equation first. 

 

Question 10 (b) (i)  

Most candidates scored 1 mark here. Very few correctly identified both energy stores. The most common 
incorrect answers were ‘kinetic’ and ‘gravitational’ in the wrong box, either the same store in both boxes 
or the wrong way around. This perhaps shows that candidates generally understood that kinetic and/or 
gravitational stores were involved here but could not correctly link them to the ball’s motion and position. 

 

Question 10 (b) (ii)  

Some candidates recognised that total energy remains the same here. But many thought that it must be 
changing as the speed of the ball is changing. This is related to the listed misconception below. 



GCSE (9-1) Twenty First Century Science Combined Science B - J260/07 - Summer 2023 Examiners’ report 

 29 © OCR 2023 

Question 10 (c) (i)  

This is an example of a question where clarity of the candidate response makes a big difference. Many 
candidates did not clearly link the speed of the ball, or the energy changes, to the correct direction of 
change of spring compression. For the response to be clear, the candidate needed to pick a single 
direction, for example ‘when the spring is more compressed’ or ‘when the spring is shorter’ then link that 
to the correct effect, for example ‘this will increase the energy stored in the spring’ so ‘the ball will have a 
greater speed at Z’. 

 

Question 10 (c) (ii)  

This question was rarely answered correctly. Most candidates stated that the ball would travel faster if 
the height was greater. The correct answer is to recognise that if the ball is reaching Z, then the height 
makes no difference due to energy conservation. 

Misconception 

 

A common misconception throughout this question is that energy is not conserved in 
something like a rolling ball, and instead energy just appears within the ball’s kinetic or 
gravitational store as required by its position or motion. 
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Question 10 (d)  

This was a more difficult calculation as it required candidates to apply the gravitational potential energy 
equation to an unfamiliar context and realise that the gravitational store at the highest point is equal to 
the energy initially stored by the compressed spring. Despite this, many candidates did manage to score 
full marks. 
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Copyright information 
Question 2 (b), Graph of UK energy statistics (DUKES:) electricity, Crown Copyright. 'Digest of UK 
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