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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. 

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 3 series overview 
J260/03 is the written examination component for the physics content of the 21st Century Combined 
Science B GCSE. It is the Foundation Tier examination for knowledge and understanding of chapters 
P1-P6 and includes some ideas about Science and Practical Skills.  

Candidates generally performed well on simple calculations (e.g. 1d, 2b, 3a, 3c, 5a, 5b and 7c and 8c). 
However many candidates were unable to deal with the units and unit conversions required by some 
calculations (e.g. 5a, 6c and 7c). Where candidates did not show the method of calculation, including 
equations, marks were frequently lost (see Q2b as an example of how this can happen). 

While there were some very good responses to questions that asked for definitions or examples of the 
meaning of scientific words (e.g. 1a, 1bi, 1c and 11c), however most candidates performed very poorly. 
These types of questions are common on a Foundation Tier paper and practice at writing definitions or 
meanings would clearly benefit many candidates. 

There was no evidence that any time constraints had led to a candidate underperforming and scripts 
where there was no response to the final question also had large sections of the paper which had not 
been tackled 

 

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

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

• were able to answer use data from various 
sources to answer questions 

• demonstrated a clear understanding of 
command words, e.g. describe, explain and 
discuss 

• misread the question 

• wrote generic answers without sufficient 
detail 

• did not include method or equation in 
calculations 
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Question 1 (a)  

Ripples on water and microwaves were common incorrect responses. 

 

Question 1 (b) (i)  

Examples of an electromagnetic wave is electricity and wavelength depend on the mass/size were 
common incorrect responses. 

 

Question 1(b) (ii)  

Only about 50% of candidates answered this correctly. Phone and oven were some of the common 
incorrect responses. 
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Question 1 (c) (i)  

This was answered well by most candidates 

 

Question 1 (c) (ii)  

Misconception 

A common misconception was that amplitude was from the top of a crest to the bottom of a 
trough resulting in an incorrect response of C rather than the correct A 

 

Question 1 (d)  

Almost all students used wave speed equation correctly. 
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Question 2 (a)  

Most candidates scored this mark 

 

Question 2 (b)  

Assessment for learning 

This question illustrates the need for candidates to show their working in calculations. If a 
candidate writes just the answer as 0.6 or 6 they will gain no marks. However if they include 
the calculation, they will almost certainly have gained the first 2 marking points. 
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Exemplar 1 

Most candidates were able to calculate the efficiency of the microwave oven correctly but often did not 
show their working as shown in this response. 

 

Question 2 (c)  

They are EM waves and they are ionising radiation were the most common incorrect responses. 

 

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/03 - Summer 2022 Examiners’ report 

 10 © OCR 2022 

Question 3 (a)  

This was calculated correctly by most candidates. If not, in many cases they squared the acceleration 
and got the incorrect answer. 
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Question 3 (b)  

Candidates were often confused by this question. D was a common error. 
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Question 3 (c)  

This question was answered well, with a few candidates incorrectly using speed = distance x time. 

 

Question 4 (a)  

The most common correct answer was protons; however few knew the diameter of the nucleus was  
10-15 m 
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Question 4 (b)  

Most of the candidates wrongly connected the scientist to the description of the model they developed 
however they got the order in which the models were developed correct. 
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Question 4 (c)  

This was very rarely answered correctly as there was little awareness of Bohr’s model and many thought 
Rutherford’s model was the final model. 

 

Question 4 (d)  

Most students gained 1 or 2 mark(s). 

Generally, candidates got the true statements correct:  

• visible light is generated when electrons in atom lose energy  

• X-rays have enough energy to ionise some atoms. 

But got the false statement wrong:  

• infrared radiation is emitted from the nuclei of atoms  

• Radio waves are absorbed by oxygen in the atmosphere to produce ozone.  
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Question 5 (a)  

This calculation was generally done well. However many candidates forgot to change the units from 
minutes to seconds and only scored 2 marks. 
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Question 5 (b) (i)  

This calculation was performed correctly by the vast majority of candidates. 

 

Question 5 (b) (ii)  

Misconception 

It was common for candidates to attempt a kinetic energy calculation here and get an incorrect 
answer. Candidates should be aware that when an object falls, the decrease in gravitational 
potential energy will be equal to the increase in the kinetic energy (assuming air resistance is 
negligible). 
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Question 6 (a)  

Generally answered correctly. A few candidates successfully selected the acceleration formula 
(acceleration = change in speed ÷ time taken) but substituted wrongly, they were mostly confused about 
the change in speed. 

 

Question 6 (b)  

Candidates seemed unsure about the energy stores. Many got the initial chemical correct but fewer 
identified the car’s kinetic store. That thermal energy was the last place to store energy was recognised 
by many. Common errors were using nuclear and gravitational anywhere.  
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Question 6 (c)  

The third option was the most common incorrect answer, with candidates forgetting that there are 60 x 
60 seconds in an hour 

 

Question 6 (d)  

Answers involved many ideas about factors affecting the braking distance. Some of the common 
misconceptions:  

• How much pressure/force is applied to the brake  

• Braking faster/slower 

• Time taken to react 

• The gravitational force / field 

• Weather conditions without specific example (e.g. snow/ice/rain) 

• Road surface condition without specific examples (e.g. wet/mud/oil) 
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Question 6 (e)  

Most candidates correctly did the calculation to get 1 275 000. However far fewer could give this to 2 
significant figures 1 300 000. 
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Question 7 (a)  

Few candidates were familiar the circuit symbols. 

 

Question 7 (b)  

Very few candidates were familiar with simple electric circuits. Examples of incorrect answers are: 

• swamp the position of ammeter and voltmeter 

• add a light bulb/battery/ammeter/voltmeter 
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Question 7 (c)  

Candidates could often correctly calculate the resistance, but only a few could give the correct unit, 
common errors, where A, V, J, W and R 

Question 8 (a)  

Few candidates answered this in terms of the change in motion of particles. Many gave ideas about 
change of state, particles vibrating more and particles moving far apart. 
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Question 8 (b) (i)  

Some candidates misread the question; it stated that ‘the graph shows how the temperature of the 
chocolate changes as it cools’ (it is clearly a cooling curve). Some common incorrect answers were: 

• Starts to melt / melting 

• temperature stays the same 

• stay in the same state 
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Question 8 (b) (ii)  

This was well answered by most candidates. The most common errors involved reading the temperature 
at time zero. 

 

Question 8 (c)  

This was answered well by most candidates. Answers based on the candidate’s response to Question 
8(b((ii) were given full marks. 
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Question 9 (a)  
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Very few candidates realise that radioactive decay is random in nature. Students should know that 
radioactive decay is random and spontaneous. Most common errors Eve and James. 
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Question 9 (b) 

Candidates demonstrated much confusion about interpreting the table and graph correctly. Many 
students merely described the absorption of alpha/beta/gamma particles which were provided on the 
table. 
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Question 9 (c)  

Most candidates had the right idea here, but many did not read the scales on the graph carefully. 
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Question 10 (a)  

Generally well answered, however, some candidates misread the question. In some cases, detailed 
answer for 10(a) appeared in 10(b) rather than in 10(a) and lost mark for both as (a) was comparing the 
densities and (b) was explaining the difference. 
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Question 10 (b)  

Some candidates described the motion of particles rather than distance between the particles. The 
description of solid particles was usually correct (tightly packed/compact/grouped together) but liquid and 
gas particles were described in term of motion (example, gas particles moving freely). Not enough 
mention of particles in liquid are further apart than in solid and particles in gases are further apart than in 
liquids or solids. 

 

Question 10 (c)  

Most of the candidates got the pressure correct, but they were confused about mass and average speed. 
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Question 11 (a)  

The frequency of the supply is 230Hz proved a very strong distractor here. Probably because the 
candidates did not look at the units and read it as 230V. 

 

Question 11 (b)  

Very few candidates gave any indication that it was the rate of flow of energy that alters. Most common 
incorrect response was ‘walls trapped heat.’ 

 

Question 11 (c)  

This should be straightforward for candidates however less than 50% of candidates answered it 
correctly. By far the most common error was to suggest renewable energy could be re-used, which is 
simply not true. 
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Question 11 (d)*  
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Exemplar 2 

Very few candidates had read the question carefully, with the majority just describing the changes shown 
in the graph. No matter how detailed and accurate the description it cannot progress beyond Level 1 
without some attempt at explanation as shown in this response. 
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Question 12 (a)  

Most candidates gained 1 or 2 mark(s) for showing the correct order of method. ‘Removing the glass 
block and ray box’ came before ‘draw a line to show the path of the ray inside the glass block’ were the 
most often confused; G/F, not the other way around. 
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Question 12 (b)  

The less successful answers here suggested that candidates may not have performed the experiment 
themselves. Repeat the experiment multiple times and use better/good devices were some of the 
unsatisfactory answers. 

 

Question 12 (c) (i)  

Most candidates plotted the points correctly. The most common error was to use only 1 small square = 1 
degree on the angle of refraction scale, rather than 2 small squares = 1 degree. 

 

Question 12 (c) (ii)  

Nearly all candidates identified the outlier correctly. 
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Question 12 (c) (iii)  

This was a challenging question for many candidates. Almost all candidates drew a straight line rather 
than a curved one, as the question asks candidates to draw a line of best-fit. Candidates should know 
that a best-fit line is meant to mimic the trend of the data. The idea is to get a line with equal points on 
either side or draw a smooth curve that passes through as many points as possible and ignore any 
outlier. The curve does not need to join every data point together perfectly as some candidates did. 
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Question 12 (c) (iv)  

Many candidates described the relationship as ‘as angle of incidence increases, angle of refraction 
increases’ instead of a positive correlation. Even though it is correct, and candidates were given marks, 
candidates should know the technical terminology and use it effectively in their responses. 

 

Copyright information 
Question 12. 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),Department for Business, 
Energy & Industrial Strategy. Crown Copyright, https://www.gov.uk/government/statistics/electricity-
chapter-5-digest-of-united-kingdom-energy-statistics-dukes. Permission to reproduce all copyright 
material has been applied for. In some cases, efforts to contact copyright-holders have been 
unsuccessful and OCR will be happy to rectify any omissions of acknowledgements in future papers if 
notified. 

 

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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