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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 responses 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 Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 1 series overview 
This is the second Foundation Tier paper for of GCSE (9-1): Physics A (Gateway Science). This paper is 
designed to assess content from Topics P5 to P8 as well as P9 and with assumed knowledge of Topics 
P1 to P4. Thus, this paper requires candidates to have knowledge and understanding of all the topics 
within the course. The last two questions overlap with the Higher tier paper.  

There was no evidence to suggest that candidates were short of time in answering the paper. 

A number of questions required candidates to analyse information and ideas. Candidates should be 
encouraged to practise interpreting data both qualitatively and quantitatively from different sources. 
There were also a number of questions where candidates needed to interpret graphs. 

For numerical calculations, candidates should be encouraged to write the equation down as a first step. 
In other numerical questions candidates should identify the data to use and substitute the data into the 
equation, before calculating the answer. Candidates should also carefully consider the units of their 
data.  

On this paper, there was one question, Question 21 (b), where candidates had the opportunity to 
demonstrate their knowledge and understanding of physics by constructing their own answer. It is 
important that candidates answer the question set in a logical way with clear explanations. They should 
use the bullet points as a guide. Candidates should also make sure that they answer the question set.  

In questions where an explanation is required, candidates should be encouraged to use the number of 
answer lines and the marks for the particular sub-part mark as a guide to the length of their answers. 
Candidates should also make sure that they use appropriate physics terms correctly in their answers.  

Candidates should also be able to describe experimental procedures including both the method of 
conducting an experiment and analysing the data. Candidates should have a good understanding of the 
language of measurement. 

Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally:  

• used the white space in multiple-choice 
questions for working 

• read all the options and eliminated incorrect 
responses in the multiple-choice questions 

• in numerical questions stated the equation 
used, rearranged the equation and substituted 
the data before writing the answer 

• structured answers logically 

• applied their knowledge and understanding to 
the question set 

• applied their practical skills to the context of 
the practical given in the question. 

• could not give correct definitions 

• in numerical questions, often guessed the 
answer by multiplying the data together 

• did not describe experimental procedures with 
sufficient practical detail 

• did not use technical terms correctly in their 
answers 

• were not able to use unit prefixes 

• did not have a good knowledge or 
understanding of the language of 
measurement. 

  



OCR Level 1/Level 2 GCSE (9-1) in Physics A (Gateway Science) - J249/02 - Summer 2025 Examiners’ report 

 6 © OCR 2025 

Section A overview 
Section A of the paper has 15 multiple-choice questions, each worth 1 mark. Candidates should be 
encouraged not to spend too long on any question, but also to read the whole question including all the 
possible options. 

In numerical questions, candidates should be encouraged to use the ‘white’ space around the question 
for equations and working. This should help them to answer the question and assist them with checking 
their answer. 

In other questions, as candidates read the question, a useful technique is to use small crosses to 
eliminate incorrect options. 

High scoring candidates often underlined or circled data or other important information or terms given in 
the question. 

 

Question 1 

This first question proved quite challenging with all the distractors selected. The common incorrect 
distractor was D perhaps indicating that candidates could not distinguish between the terms ‘fission’ and 
‘fusion’. 

Assessment for learning 

 

Candidates should also be encouraged to consider each of the four answers and put small 
crosses next to answers they have ‘ruled out’.  
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Question 2 

The majority of candidates realised that the use of a mug with a larger surface area would allow a 
greater transfer of energy from the thermal energy store and thus the temperature of the hot drink would 
decrease. 

 

Question 3 

High scoring candidates added small ticks or crosses to indicate correct and incorrect terms. All of the 
other three distractors were selected by candidates who did not gain credit. 
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Exemplar 1 

This candidate has eliminated options A and C since the electromagnetic wave transfers energy. The 
candidate has marked an ‘X’ at the end of each of these rows. This then means that the candidate then 
can concentrate on selecting the correct answer from the two remaining options. 

 

Question 4 

Most candidates correctly identified that the distance as 0.4 m and substituted the data into the equation. 
High performing candidates wrote their working in the white space next to the question. 
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Question 5 

The majority of the candidates correctly identified the orbits. A very small minority of candidates 
incorrectly started selected A. 
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Question 6 

High performing candidates usually answered this question correctly. Lower performing candidates 
tended to select either A (the number of protons) or C (the number of protons plus (+) the number of 
neutrons, the mass number). 

 

Question 7 

The majority of the candidates were able to identify that the earth wire provided a low resistance path for 
the current if there is a fault. All the other distractors were chosen by candidates who did not select C. 
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Question 8 

The majority of the candidates correctly selected B. The common incorrect distractor selector chosen 
was human skin D. High scoring candidates often used small crosses to indicate the options that they 
had eliminated. 

 

Question 9 

Candidates across the mark range found describing the redshift of light challenging. Candidates who 
incorrectly selected A or B did not understand that the wavelength changes. Candidates who incorrectly 
selected D did not understand that the redshift means a longer wavelength. 
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Question 10 

Most candidates selected the correct answer. A small minority of candidates realised that the factor was 
100 and incorrectly selected B. 
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Question 11 

Candidates found this question challenging. The choice of responses would suggest that many 
candidates guess the answer. Candidates are expected to be able to use ray diagrams for convex and 
concave lenses. 

 

Assessment for learning 

 

Candidates are expected to be able to use ray diagrams to illustrate reflection, refraction and 
the similarities and differences between convex and concave lenses (qualitative only)  

Candidates experiencing the path of a ray of light through convex and concave lenses during 
practical work may support this.  
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Question 12 

Candidates found this question challenging. The common incorrect answer was B. This indicates that 
candidates were perhaps confused between acceleration and speed. A speed of 25 m / s corresponds to 
a speed of 90 km / h (56 mph). 

 

Question 13 

This question was well-answered. A small minority incorrectly suggested B perhaps having difficulty in 
correctly converting their answer to standard form. 
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Question 14 

This question was challenging. Some high scoring candidates indicated small crosses to incorrect 
options. 

Many candidates did not understand that all electromagnetic waves travel at the same speed in a 
vacuum. Candidate also needed to apply the equation: wave speed = frequency × wavelength. 

Assessment for learning 

 

Candidates are expected to have a basic understanding of electromagnetic waves. 

In particular, candidates should be able to describe the main groupings of the electromagnetic 
spectrum and that these groupings range from long to short wavelengths and from low to high 
frequencies. The groupings to be included are radio, microwave, infrared, visible (red to 
violet), ultraviolet, X-rays and gamma rays. 
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Question 15 

The majority of candidates gained the correct answer. A small minority of candidates incorrectly selected 
A or B. 
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Section B overview 
As candidates read a question, they should be encouraged to underline key information and data. 

When answering explanation type questions, candidates’ responses should relate to the question and 
include detailed knowledge and understanding. Vague answers do not gain credit. A guide to detail 
required is included in the mark box, e.g. [2] indicates two specific points should be made. 

In numerical questions candidates should be encouraged to write down the equation they are using, 
substitute the numbers into the equation and then evaluate the answer. 

Assessment for learning 

 

In numerical questions candidates should be encouraged to use the following method: 

• equation 
• rearrange the equation 
• substitute the data 
• consider the units and any power of ten 
• calculate the answer 
• consider the whether the answer looks correct. 

There are a number of questions which assess candidates’ practical skills. Often these questions will 
require candidates to apply the skills they have developed during their practical course to different 
situations. 

 

Question 16 (a) (i) 

Almost all the candidates correctly identified a renewable source from the list provided. 
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Question 16 (a) (ii) 

Almost all the candidates correctly identified a non-renewable source from the list provided. 

 

Question 16 (b) (i) 

The majority of candidates were able to draw a curve of best fit. The common errors were either drawing 
a line that was too thick or drawing the line from cross to cross. 

Assessment for learning 

 

Candidates are expected to be able to draw straight lines of best fit and curved lines of best 
fit. 

When analysing results from an experiment, candidates should be encouraged to plot graphs. 
They should draw lines of best fit through their data points. Candidates should understand 
that their line of best fit may not pass through every data point. 
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Question 16 (b) (ii) 

Most candidates correctly observed that the electricity generated had increased over time. Very few 
candidates described the change was at an increasing rate. 

Candidates should be encouraged to give full descriptions in their answers. In this question there were 2 
marks available which means that candidates should attempt to write two distinct points. 

 

Question 16 (b) (iii) 

This was a challenging question. Many answers were vague in terms of climate change and better for 
environment. Specific detail was needed to score marks.  

Many candidates understood the need of reduce the use of non-renewables or explained this reason in 
terms on non-renewables running out. 

A smaller minority of candidates gave a reason that the demand for electricity is increasing or in terms of 
greenhouse gases not being emitted so carbon emissions being reduced. 
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Question 16 (b) (iv) 

The majority of the candidates realised that this required reading off the graph in 2012 and 2022 and 
then subtracting the values. A number of errors were made with the read offs. The common mistakes 
was reading 220 instead of 240 and 880 instead of 960. 

Candidates who made an error in the read offs could still gain some credit for clearly showing their 
working. 

 

Question 16 (b) (v) 

Many candidates did not realise that they needed to divide their previous answer by 10. Some 
candidates re-did the previous calculations by working out the change each year – this was liable to 
cause mistakes. 
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Question 17 (a) 

Candidates found this question challenging. A number of candidates incorrectly stated ultraviolet. 
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Question 17 (b) 

The majority of the candidates correctly rearranged the given equation and substituted the data. Many 
candidates found the powers of ten challenging. 

 

Question 17 (c) 

This question was generally well answered. Where mistakes occurred, it was often the use of the word 
‘reflect’ for either absorb or emit. 

 



OCR Level 1/Level 2 GCSE (9-1) in Physics A (Gateway Science) - J249/02 - Summer 2025 Examiners’ report 

 23 © OCR 2025 

Question 18 (a) 

This question tested the idea that atoms of the same element have in their nucleus the same number of 
protons but atoms of the same element but a different nuclear mass will have with a different number of 
neutrons. 

A number of candidates wrote vague answers such as ‘a different number of protons and neutrons’ 
which did not gain credit. This statement did not make it clear that the number of protons was the same 
but the number of neutrons was different.  
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Question 18 (b) 

Candidates found this question challenging. 

Few candidates stated that the mass number stays the same.  

Many candidates stated the charge was positive which is true for all nuclei. Few candidates stated that 
the positive charge increased. 

 

Question 18 (c) (i) 

Many candidates understood that the metal would stop the beta particles penetrating the container. Few 
candidates completed the explanation by stating that the beta particles did not reach the technician. 

There were many vague answers regarding ‘it’ – it was not clear as to whether candidates were referring 
to the carbon-14 or the beta particles. 

Assessment for learning 

 

Candidates need to understand the difference between irradiation and contamination. 
Candidates should understand that Irradiation does not cause radioactivity. Irradiation is when 
objects are exposed to alpha, beta or gamma radiation. 
Candidates should understand that contamination is when a radioactive material or source is 
placed on an object or person. 
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Question 18 (c) (ii) 

Few candidates were able to state that the sealed container prevented the technician coming into 
contact with the carbon-14. 

 

Question 18 (c) (iii) 

Candidates needed to understand that to determine a rate, a stopwatch or timer was needed. Some 
candidates correctly stated a Geiger-Muller tube. Other candidates gained credit by stating Geiger 
counter. 

 

Question 19 (a) (i) 

Most candidates stated that X-rays could causes cancer. Few candidates discussed the effect in terms 
of cell mutation. 
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Question 19 (a) (ii) 

Many candidates did not answer this question in terms of X-rays but gave general answers in terms of 
radioactivity or named radiation such as gamma. It is important that candidates answer the question set. 

 

Question 19 (b) (i) 

Most candidates correctly calculated the mean but did not covert µm to m. 

Candidates should also consider significant figures. Since all the peak wavelengths were recorded to 
three significant figures, then two significant figures was not acceptable. 
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Assessment for learning 

 

Candidates need to be able to covert between the unit prefixes. 

Candidates should understand that 1 µm is the same as 1 × 10−6 m or 0.000 001 m. 

 

Assessment for learning 

 

Candidates need to consider significant figures in calculations. 

When calculating the mean from repeated readings, candidates should write their answer to 
the same number of significant figures or one more. 

For example, in thus question, the peak wavelengths were all recorded to three significant 
figures so the mean value should be recorded to three significant figures or four significant 
figures.  

 

Question 19 (b) (ii) 

This was a challenging question. The majority of candidates incorrectly stated that ‘it is more accurate’. 
Repeating the measurements enables anomalies / outliers to be identified. 

OCR support 

 

Candidates need to understand the language of measurement. 

In particular candidates should be aware of meaning of accurate and precise.  

The Language of Measurement guide is available on the OCR website and can be used for 
better understanding of measurements in physics. 

 

https://www.ocr.org.uk/Images/577377-language-of-measurement-in-context-physics.docx
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Question 19 (b) (iii) 

Many candidates stated they would repeat the measurement. High performing candidates often 
explained that measurement 3 was an outlier, that it should be ignored and the measurement should be 
repeated. 

 

Question 19 (c) 

Many candidates did not relate the thermal properties of the practical use. A common misconception was 
‘night vision’. Night vision cameras work by magnifying visible light while thermal imaging cameras use 
infrared to detect temperature of the objects around it. 

 



OCR Level 1/Level 2 GCSE (9-1) in Physics A (Gateway Science) - J249/02 - Summer 2025 Examiners’ report 

 29 © OCR 2025 

Question 20 (a) 

Few candidates were able to describe the energy transferred by an electric current or electrically. Many 
answers stated ‘through the wire or power cord’. 

 

Question 20 (b) (i) 

High performing candidates showed their working. Some low performing candidates ignored the 105. 
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Question 20 (b) (ii) 

Many candidates omitted to state that the energy is transferred to the thermal store. It was then expected 
that candidates would describe where this occurred, e.g. in the console / air or power cord and 
transformer. A common incorrect answer was that that energy was wasted since the game was not 
always played. 

 

Question 20 (b) (iii) 

For this question candidates should be encouraged to show their working. The data should be 
substituted into the equation and answer evaluated and written down before the rounding occurs. 

Exemplar 2 

This candidate’s script clearly substitutes the data into the equation, calculates the answer and gives 
0.8076 before correctly rounding the answer to two significant figures. 
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Question 20 (c) (i) 

A small majority of candidates correctly stated ‘step-down’. 

Assessment for learning 

 

Candidates should understand the differences between step-down and step-up transformers. 

Candidates should understand the differences in terms of the number of turns, potential 
difference and current.  

 

Question 20 (c) (ii) 

This was a very challenging question. Many candidates gave an answer of 0.51 A or 51 A. 

The logical way to answer this question is to write down the equation from the equation sheet, then 
substitute the data into the equation. Then rearrange and calculate the answer. 
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Exemplar 3 

This candidate has written the equation from the equation sheet. There is then evidence of rearranging 
the equation before substituting in the data. The candidate has correctly calculated the answer and 
transferred it to the answer line. 

 

Question 21 (a) 

The majority of the candidates could correctly substitute the data into the given equation and calculate 
an answer. Very few candidates understood the meaning of giga, G. 
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Assessment for learning 

 

Candidates need to be able to covert between the unit prefixes. 

Candidates should understand that 1 GW is the same as 1 × 109 W or 1 000 000 000 W. 

 

Question 21 (b)* 

The majority of the candidates were able to describe the information provided in the table. A small 
minority answered the question set by explaining the differences between the terms fission and fusion. 
Few candidates extended the description to gain full marks for the question.  

 



OCR Level 1/Level 2 GCSE (9-1) in Physics A (Gateway Science) - J249/02 - Summer 2025 Examiners’ report 

 34 © OCR 2025 

Question 22 (a) 

Many candidates were unable to correctly use the terms longitudinal and transverse and then complete 
the sentences to explain the particle vibration. 

Assessment for learning 

 

Candidates need to understand the two types of waves: longitudinal and transverse. 

Candidates should understand that the vibrations of the particles in a longitudinal wave are 
parallel to the wave direction and the vibrations of the particles in a transverse wave are 
perpendicular to the wave direction.  
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Question 22 (b) (i) 

Many candidates stated a greater force. This question was worth two marks so there was an expectation 
that candidates would describe energy changes. High performing candidates stated that gravitational 
store has increased due to the increased height of the rock, which means that there is a greater energy 
transfer to the kinetic store of the rock as it hits the water so the rock transfers more energy to the to the 
water.  

 

Question 22 (b) (ii) 

This question was designed to assess experimental technique. Many candidates did not answer the 
question set but explained how the average speed of the rock as it fell could be calculated. 

Candidates should have been able to apply their practical skills from using ripple tanks. 

High scoring candidates described how a distance a ripple travelled would be marked and measured and 
how the time would be measured for this distance and then stating the equation to calculate speed. A 
few candidates described a method for determining the wavelength and the frequency. It is expected that 
to determine frequency that candidates would describe measuring the time for a number of waves and 
then divide the number of waves by the time to calculate the frequency. 
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Question 23 (a) 

Candidates found this question challenging. Few candidates stated that the air resistance or friction does 
work on the pendulum so that energy is transferred to the thermal store of the surroundings.  

Many candidates stated that the pendulum loses energy which was too vague. 
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Question 23 (b) (i) 

A minority of candidates correctly identified that it would be difficult to read the ruler when the ball was at 
its maximum height.  

 

Question 23 (b) (ii) 

The common response of repeating the experiment did not gain credit since this would not increase the 
accuracy of the measurement of the maximum height. 

To gain credit candidates needed to describe methods of improving the measurement of maximum 
height. For example, the use of a video with slow motion playback would assist in determining the 
position of the maximum height. Similarly fixing the rule in the approximate position or a large sheet of 
paper with a grid. It was also important that the ruler was vertical and not at an angle. 
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Question 23 (c) 

Many candidates did not correctly read off the graph the height of the pendulum after 6 swings. Other 
candidates were unsure on how to calculate the percentage and did not use the initial release height of 
19 cm. 

High performing candidates often drew a line on the graph to indicate the read-off and then clearly 
showed their method for calculating the percentage.  
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scripts to decide whether to request a review of marking and to support 
teaching and learning.

Our free, on-demand service, Access to Scripts is available via our 
single sign-on service, My Cambridge. Step-by-step instructions are on 
our website.

Keep up-to-date We send a monthly bulletin to tell you about important updates. You can 
also sign up for your subject specific updates. If you haven’t already, 
sign up here.

OCR  
Professional 
Development

Attend one of our popular professional development courses to hear 
directly from a senior assessor or drop in to a Q&A session. Most of our 
courses are delivered live via an online platform, so you can attend from 
any location.

Please find details for all our courses for your subject on Teach 
Cambridge. You'll also find links to our online courses on NEA marking 
and support.

Signed up for 
ExamBuilder?

ExamBuilder is the exam paper builder platform for a range of our 
qualifications. Find out more.

Free for all OCR centres with an Interchange account, it allows unlimited 
users per centre. We require an Interchange username to verify your 
centre’s users for ExamBuilder. 

If you do not have an Interchange account, please contact your centre 
administrator (usually the Exams Officer) to request a username.
Once you have an Interchange username, use the form on this page to 
sign up for ExamBuilder, or ask an existing user at your centre to create 
an ExamBuilder account for you.

Active Results Review students’ exam performance with our free online results analysis 
tool. It is available for all GCSEs, AS and A Levels and Cambridge 
Nationals (examined units only).

Find out more.

https://teachcambridge.org/landing
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https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/SingleSignOn/ValidateAuthentication.aspx?ReturnURL=/
https://www.ocr.org.uk/qualifications/past-paper-finder/exambuilder/sign-up/
http://ocr.org.uk/activeresults
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Tell us what you think
Your feedback plays an important role in how we develop, market, support and resource qualifications now and 
into the future. We want you and your students to enjoy and get the best out of our qualifications and resources, 
but to do that we need your honest opinions to tell us whether we’re on the right track or not. 

You can email your thoughts to resources.feedback@ocr.org.uk or visit our feedback page to learn more about how 
you can help us improve our resources.

   Designing and testing in collaboration with you and your students

   Helping young people develop an ethical view of the world

    Equality, diversity, inclusion and belonging (EDIB) are part of everything we do

Contact the team at:

	 01223 553998
  ocr.org.uk

To stay up to date with all the relevant news about our qualifications, 
register for email updates at ocr.org.uk/updates

Visit our Online Support Centre at support.ocr.org.uk
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