
Qualification
Accredited

ocr.org.uk/science

Oxford Cambridge and RSA

Version 1

      

TWENTY FIRST 
CENTURY SCIENCE 
COMBINED  
SCIENCE B
J260
For first teaching in 2016

GCSE (9-1) 

Examiners’ report

J260/07 Summer 2022 series

http://www.ocr.org.uk/subjects/science/


GCSE (9-1) Twenty First Century Science Combined Science B - J260/07 - Summer 2022 Examiners’ report 

 2 © OCR 2022 

Contents 
Introduction ................................................................................................................................................. 4 

Paper 7 series overview ............................................................................................................................. 5 

Question 1 (b) ......................................................................................................................................... 6 

Question 1 (c) ......................................................................................................................................... 6 

Question 1 (d)* ........................................................................................................................................ 7 

Question 2 (a) ......................................................................................................................................... 9 

Question 2 (b) ....................................................................................................................................... 10 

Question 2 (c) (iv) ................................................................................................................................. 10 

Question 3 (a) ....................................................................................................................................... 11 

Question 3 (b) ....................................................................................................................................... 12 

Question 4 (a) ....................................................................................................................................... 13 

Question 4 (b) ....................................................................................................................................... 14 

Question 4 (c) (i) ................................................................................................................................... 15 

Question 4 (c) (ii) .................................................................................................................................. 16 

Question 4 (d) ....................................................................................................................................... 17 

Question 5 ............................................................................................................................................. 18 

Question 6 (a) ....................................................................................................................................... 19 

Question 6 (b) (i) ................................................................................................................................... 20 

Question 6 (b) (ii) .................................................................................................................................. 20 

Question 7 (a) ....................................................................................................................................... 21 

Question 7 (b) ....................................................................................................................................... 21 

Question 8 (a) ....................................................................................................................................... 23 

Question 8 (b) ....................................................................................................................................... 24 

Question 8 (c) (i) ................................................................................................................................... 25 

Question 8 (c) (ii) .................................................................................................................................. 26 

Question 9 (a) ....................................................................................................................................... 26 

Question 9 (b) ....................................................................................................................................... 26 

Question 9 (c) ....................................................................................................................................... 27 

Question 9 (d) (i) ................................................................................................................................... 28 

Question 9 (d) (ii) .................................................................................................................................. 29 

Question 10 (a) ..................................................................................................................................... 30 

Question 10 (b) ..................................................................................................................................... 30 

Question 10 (c) ..................................................................................................................................... 31 

Question 11 (a) ..................................................................................................................................... 31 



GCSE (9-1) Twenty First Century Science Combined Science B - J260/07 - Summer 2022 Examiners’ report 

 3 © OCR 2022 

Question 11 (b) (i) ................................................................................................................................. 32 

Question 11 (b) (ii) ................................................................................................................................ 33 

Question 11 (c) ..................................................................................................................................... 34 

Question 11 (d) ..................................................................................................................................... 35 

Copyright information ............................................................................................................................ 35 

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/07 - Summer 2022 Examiners’ report 

 4 © OCR 2022 

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 are 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. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 
2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 
Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 
our website. 

 

 

 

 

 

 

 

 

 

 

 

 

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). 
  

https://www.ocr.org.uk/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
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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 BCP7. The question styles used include objective, short answer and 
one extended Level of Response 

Candidates who did well on this paper 
generally did the following: 

Candidates who did less well on this paper 
generally did the following: 

• produced a clear answer to the Level of 
Response question (Question 1d) that 
explained the data presented. 

• stated correct equations in calculation 
questions and showed full working, 
especially in questions with multiple 
stages to the calculation, such as Q6bi, 
Q8ci and Q10a. 

• used scientific terminology appropriately 
when applying knowledge. 

• 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 answer questions with the 
command word in mind, for example in 
Question 1d. 

• did not state the correct equations and 
show working in calculations. 

• frequently used everyday words and 
phrases rather than correct scientific 
terminology. 

 

There was no evidence that any time constraints had led to a candidate underperforming. 
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Question 1 (b) 

This question required candidates to describe how the low thermal conductivity reduced the rate of 
energy transfer out of the house. Very few candidates described a reduction in the rate of transfer, most 
described a reduction in energy transfer but without any reference to time. 

Exemplar 1 

If the candidate had added ‘per unit time’ onto the end of their description, this response would have 
been given 1 mark. 

 

Question 1 (c) 

The best responses were succinct and referenced the idea of replenishment for a renewable resource, 
or having a finite supply of non-renewable resources 

Misconception 

A common misconception is that an energy resource can be re-used, therefore making it 
renewable. 
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Question 1 (d)* 

This question asked candidates to explain the data presented to them. Many candidates only described 
the data and so produced limited responses simply describing the shape of the graphs. The best 
responses gave a description of the trend for a resource referencing years on the graph and then linked 
the change to a short explanation, giving a reason for the change, before moving on to another resource. 
Some responses were unclear due to an attempt to describe/explain two or more resources at the same 
time. Candidates should be encouraged to plan their answers before attempting a Level of Response 
question. 
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Exemplar 2 

This is an example of a common Level 1 response. This response does not attempt to explain the 
changes. Candidates need to be confident with the meaning of the various command words used in 
exam questions. The difference between describe and explain is an important one. 

 

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/07 - Summer 2022 Examiners’ report 

 9 © OCR 2022 

Question 2 (a) 

This question was testing candidates’ knowledge of the refraction experiment. Most scored 2 or 3 marks 
here, those who scored 2 marks often did so due to getting F and G the wrong way around. 
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Question 2 (b) 

This question required candidates to give two ways to make the measurements more accurate. Many 
had the correct idea of making it easier to take the measurement, such as dark room or use of a ruler for 
the rays. But some candidates incorrectly focused on reliability or repeatability. 

 

Question 2 (c) (iv) 

There is a positive correlation between the two variables. Some candidates described a directly 
proportional relationship, which is incorrect as the line does not pass through the origin and should not 
be straight. 
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Question 3 (a) 

Most candidates correctly ticked the first box, but not as many ticked the third box. This could be 
highlighting a misconception about water travelling with the wave. 
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Question 3 (b) 

Candidates could score marks here for an explanation using (optical) density, speed of the wave and/or 
wavelength. The most common correct answer included density change and a change in speed. Very 
few mentioned wavelength change. 
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Question 4 (a) 

Although many candidates knew and used the correct equation here they simply used data from the 
stem without considering what quantity the data represented. Candidates should be encouraged to look 
at units to check that they are using data for the correct quantity. 
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Question 4 (b) 

Candidates were expected to draw a complete circuit with an ammeter in series and a voltmeter in 
parallel with the resistor. Most candidates correctly placed the ammeter, but many omitted the voltmeter 
or drew it in the wrong place. 
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Question 4 (c) (i) 

Although most candidates had some understanding of current in series and parallel, they found this 
difficult to apply to the circuit given. The best responses correctly determined the current through Y as 
0.9A and then went on to explain why that gives a smaller resistance value for Y if the potential 
difference is the same across both resistors. 
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Question 4 (c) (ii) 

As with all calculations the best responses were those where candidates set them out in a logical 
manner. Many responses were seen in which working jumped around the space available with no 
reference to where and how the calculation had progressed. Candidates should be encouraged to show 
each stage in a calculation and to label quantities either by stating R = and/or by using units, e.g. I = …A 

Exemplar 3 

This response shows one way in which the working can be shown clearly. The candidate has clearly 
shown the calculation of the current in Y at top right. They have then shown rearrangement and 
substitution before giving the response. They then round to 2sf and give the correct unit for full marks. 
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Question 4 (d) 
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The clearest answers to this question described how the current through X could be used by giving an 
example, e.g. a current in X of 0.04 x 10 will give the total current. Candidates should be encouraged to 
use data from given graphs even if not explicitly asked for it in the question. 

 

Question 5 

Many candidates understood and correctly stated that cold objects do emit radiation, but very few 
candidates were able to link temperature to the wavelength of radiation emitted.  

Misconception 

Many candidates stated that the link between colour and wavelength was an error in the 
explanation. Very few candidates made any sort of link between visible light colour and 
wavelength. 
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Question 6 (a) 

Few candidates seemed to recognise that the dot represented the bag and how to draw a free body 
diagram. Many referred to the downward force as gravity. Very few carefully drew arrows of equal length. 
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Question 6 (b) (i) 

This question required candidates to first calculate the mass of the water and then use that mass to 
calculate the weight. The best responses to this question were clearly set out using a logical sequence, 
each stage was signposted using an equation at the start or an answer with units at the end. Common 
errors were incorrectly rearranging the equation for density and dividing mass by 10 to find weight.  

 

Question 6 (b) (ii) 

This question required candidates to calculate the total work done and then divide that quantity by 23 to 
calculate the work done by one pump. Many candidates managed to calculate the total work done but 
did not realise that they had to divide by 23. 
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Question 7 (a) 

Some candidates appeared to be unclear as to what it means for a material to absorb radiation. Many 
here just ticked paper in the alpha row. A correct answer here often led to a more successful response in 
7b 

 

Question 7 (b) 
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The best responses here used the data as a starting point and then linked this to properties to decide on 
a type of radiation. Weaker responses simply stated facts about each type of radiation but did not clearly 
link these to the data.  
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Misconception 

A common misconception was to state that the material was emitting the radiation. For 
example “paper emits alpha radiation” or “the graph shows paper releasing more than the thin 
aluminium”. 

 

Question 8 (a) 

Most candidates knew that the molecules increased in speed and/or kinetic energy, but fewer described 
an increase in the rate of collisions. This again also highlights how few responses include any discussion 
about ‘rate’ or ‘per unit time’. 
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Question 8 (b) 

In this question candidates were expected to explain how a gas exerts a pressure using the kinetic 
particle model of a gas. A full explanation here would need to include the use of momentum change as 
the molecules collide with the walls of the container. Most candidates recognised that the pressure would 
increase but did not manage to explain why using ideas about gas molecules. Fewer still made any link 
between momentum change and force (leading to a pressure). 
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Question 8 (c) (i) 

This was a multistage calculation that required candidates to first calculate the temperature change and 
then use the equation for specific heat capacity to calculate the mass. Many candidates who selected 
the correct equation did not attempt to calculate the temperature change and instead used one of the 
given temperatures. Some candidates incorrectly selected the equation for specific latent heat or tried to 
use both equations. Again, candidates who took the time to set out their response clearly generally 
scored well. 
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Question 8 (c) (ii) 

This was generally more successful than the previous question. Although most candidates did not 
convert the specific latent heat of vaporisation from kJ/kg to J/kg. 

 
Question 9 (a) 

Some candidates here stated a different number of ‘protons and neutrons’ rather than referring to each 
in turn or stated that the number of neutrons is different to the number of protons. Candidates should be 
encouraged to try to separate different ideas in their answers and use punctuation where appropriate. 

 
Question 9 (b) 

Most candidates could recall the mass number and atomic number of an alpha particle, but some 
candidates did not give the correct symbol. 
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Question 9 (c) 

Many candidates scored full or partial marks here demonstrating a good understanding of half-life. A 
common error was to use the number at the top of the y-axis scale as a starting point, rather than where 
the data began. 
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Question 9 (d) (i) 

Although many candidates had the correct idea here, some did not express it very clearly. The best 
responses linked the released radiation to background levels as a way to explain why it is difficult to 
measure. 

 

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/07 - Summer 2022 Examiners’ report 

 29 © OCR 2022 

Question 9 (d) (ii) 

Many candidates had the correct idea here but used the incorrect percentage. A 75% reduction means 
25% remains. Many candidates calculated a 75% count rate to determine an incorrect age.  
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Question 10 (a) 

Many candidates correctly calculated the final momentum of the car, but many did not use that 
momentum to calculate the rate of change of momentum correctly. This seems to imply that many 
candidates did not correctly link the equation to the context of the question and therefore did not know 
how to determine the change in momentum. 

 

Question 10 (b) 

This is a very familiar equation in physics and most candidates correctly used it to calculate the force. 
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Question 10 (c) 

Few candidates correctly made the link between force and rate of change of momentum here 

 

Question 11 (a) 

Most candidates scored 1 mark here, with few candidates achieving both marks for getting all 3 labels 
correct. Question 11 was quite a low scoring question overall despite having the bulk of the marks 
coming from multiple choice style questions. This suggests that the candidates were in general less 
confident with this area of the specification.  
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Question 11 (b) (i) 

Very few candidates achieved both marks on this question. When 1 mark was scored it was commonly 
for correctly selecting ‘increased’ from the final sentence. The final sentence tests the effect of variables 
on magnitude, whereas the first two test ideas about direction, linked to FLHR tested in part (a). 
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Question 11 (b) (ii) 

This is a more difficult multiple choice question linked to the same part of the specification, but also 
linking to ideas about a.c. and d.c. 
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Question 11 (c)  

Very few candidates achieved any marks here. The best responses clearly referenced the force on the 
wires and linked it to Fleming’s left hand rule. It was difficult for candidates to achieve marks without any 
reference to force. Candidates should be encouraged to use the word force when explaining why 
something is experiencing a change in its motion. 
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Question 11 (d) 

Candidates had to get at least two of these correct to achieve 1 mark. Many selected the wrong words; a 
common incorrect answer was sound for either the second or third gap. Sound is not a store of energy. A 
similar error was in selecting electric for the first gap, a battery is a chemical store of energy. 

 

 

 

 

 

 

 

 

 

Copyright information 
Question 2: state from DUKES used to plot graph, DUKES chapter 5: statistics on electricity from 
generation through to sales, Published 26 July 2012. Last updated 25 July 2019. Copyright Dukes 5.1.1 
https://www.gov.uk/government/statistics/electricity-chapter-5-digest-of-united-kingdom-energy-statistics-
dukes Fuel input for electricity generation, 1970 to 2018 (DUKES 5.1.1) 

 

https://www.gov.uk/government/statistics/electricity-chapter-5-digest-of-united-kingdom-energy-statistics-dukes
https://www.gov.uk/government/statistics/electricity-chapter-5-digest-of-united-kingdom-energy-statistics-dukes
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