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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). 

  

https://www.ocr.org.uk/qualifications/teach-cambridge/
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Paper 4 series overview 

J249/04 is the second of the two Higher Tier papers for GCSE (9–1) Physics A (Gateway Science). 

Question 16 is the overlap question with the Foundation tier paper J249/02. 

J249/04 covers the topics: 

• P5 Waves in matter 

• P6 Radioactivity 

• P7 Energy 

• P8 Global challenges 

• CS7 Practical Skills 

The vast majority of candidates completed all questions in the examination within the allotted time. To do 

well on this paper, candidates needed to able to use the Equation Sheet to identify the correct equations, 

manipulate these equations and be comfortable applying their knowledge and understanding to both 

familiar and unfamiliar contexts and practical science activities. 

Many candidates showed their calculations in numerical questions in Section B and also made a good 

attempt at the Level of Response question. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• identified and applied or manipulated 
equations  

• demonstrated knowledge of scientific 
procedures based on, e.g. pendulums and 
radioactivity 

• had a good understanding of how transformers 
work. 

• found it challenging to rearrange equations 
with four terms correctly 

• gave answers which indicated that they may 
have read questions carefully  

• gave answers that were too vague, especially 
those about scientific procedures 

• lacked the necessary knowledge about fission 
and fusion to respond in depth to the Level of 
Response question. 
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Section A overview 

Section A consists of ten multiple-choice questions, concentrating on Assessment Objectives 1 and 2 

(AO1 and AO2). 

Nearly all candidates attempted all of the questions.  

Candidates need to be aware that when they write their response in the answer box, if they do not 

clearly write the letter, especially when writing ‘B’ or ‘D’, no credit will be given. If a candidate changes 

their mind about a response, they need to cross out their initial answer and write their final response next 

to the answer box. 

Assessment for learning 

 

Candidates who did well on this section did the following: 

• underlined keywords 

• worked through the distractors methodically, e.g. by eliminating those they believed to be 

the most obviously incorrect responses 

• wrote the letters clearly, especially to distinguish between B and D. 

 

Question 2 

Candidates of all performance levels performed well on this question and were able to apply the directly 

proportional relationship between speed and wavelength correctly. 
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Question 4 

The majority of candidates found this question challenging. They possibly confused irradiation with 

contamination. The most common incorrect answer was option B. 

 

Question 5 

This question required candidates to recall the part of the electromagnetic spectrum that had a 

wavelength slightly longer than red light. Most candidates did not answer the question correctly. Incorrect 

answers were fairly evenly spread over options B, C and D, indicating some guesswork. 
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Question 6 

Although the majority of candidates knew that the ball would move in a direction perpendicular to the 

direction of the waves, many candidates incorrectly thought that the ball would move parallel to the 

direction of the waves and chose option B or option C. 
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Question 10 

Candidates found this question challenging. The most common incorrect answer was option A, indicating 

that although many candidates appeared to recognise that the prefix ‘micro’ is 10-6, they did not take into 

account that the question asked about 450 µJ and not 4.5 µJ. 

 

Question 11 

This question discriminated well with most of the highest performing candidates choosing the correct 

answer. Incorrect answers from other candidates were fairly evenly spread over options A, C and D, 

indicating some guesswork. 
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Question 14 

This question required candidates to determine the total energy released when 4 uranium nuclei split. 

Many candidates did not take into account the first uranium nucleus splitting and therefore incorrectly 

chose option B. 
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Section B overview 

Section B consists of question covering all of the assessment objectives. It was pleasing to see more 

candidates writing down their calculations for the numerical questions, especially if the equation needed 

to be rearranged in order to work out the final answer. 

 

Question 16 (a) 

Question 16 was the first of the two overlap questions with the Foundation Tier paper. Candidates 

performed well in part (a) with the majority identifying the correct type of wave and the direction of 

particle vibration, therefore gaining full credit. Vague descriptions of the direction of particle vibration, 

such as up and down or back and forth, did not gain credit. 
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Question 16 (b) (i) 

The majority of candidates were credited at least 1 mark, usually for referring to the rock having more 

kinetic energy or a higher speed. Many candidates did not mention energy but gained credit for the idea 

of more force. 

 

Question 16 (b) (ii) 

This question assessed candidates’ working scientifically skills.  

All candidates attempted this question. The majority of candidates were credited at least 1 mark, usually 

for stating a correct equation. However, many candidates did not explain how to carry out the practical 

activity in sufficient detail. For example, candidates included vague statements such as measure 

wavelength or frequency, without describing how this would be done. Lower quality of communication 

and lack of detail resulted in lower achieving candidates gaining few marks. 

Assessment for learning 

Candidates may benefit from activities where they are provided with a practical activity and 

asked to write a short but detailed method. 
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Question 17 (a)  

Question 17 was the second overlap question with the Foundation Tier paper. Candidates found part (a) 

very challenging, with few credited more than 1 mark. There were many descriptions of the energy 

transfers between the gravitational potential store and the kinetic store, but not to the thermal store. The 

most common mark scored was for mentioning air resistance.  

Misconception 

 

A common misconception was that the force due to gravity reduces the speed of the 

pendulum and therefore reduces its maximum height after each swing. 
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Question 17 (b) (i) and (ii) 

Candidates found Question 17 (b) challenging. In part (i), there were many vague references to 'human 

error’, ‘reaction time error’ and 'not repeating readings’. The most common creditworthy statements 

referred to the difficulty in reading the scale while the bob was moving, and the ruler not being vertical. 

Very few candidates gained full credit in part (ii) and a wide variety of vague or incorrect suggestions 

were seen, for example, catching the pendulum bob, using technology/computer/robots/light gates. Many 

candidates suggested repeating the results and calculating the mean but this would not improve the 

accuracy. The most common creditworthy answers referred to taking a video or picture of the motion and 

clamping the ruler in place.  
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Question 18 (b)  

Most candidates were credited at least 1 mark, usually for recognising that the direction was constantly 

changing. 

 

Question 18 (c) and (d) 

Candidates found Questions 18 (c) and (d) challenging, with many failing to gain any credit. 

Misconception 

 

A common misconception in part (c) was that the telescope would ‘float off’ into space if it 

were not close to the Earth. In part (d), there was the misconception that the James Webb 

telescope was a lot closer to other galaxies and would therefore get a clearer picture of them. 
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Question 18 (e)  

Most candidates were credited at least 1 mark in this question. Some candidates, however, incorrectly 

thought that the telescope would travel faster in order for it to stay in the same place relative to planet X. 
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Question 19 (a)  

Most candidates stated that the energy in the gravitational potential store of the rocket increased 

because the height of the rocket increased. 
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Misconception 

 

Some candidates had the misconception that the value of the gravitational field strength also 

increased and therefore caused the energy in the gravitational potential store to increase.  

 

Question 19 (c) (ii)  

The majority of candidates gained full credit but some candidates used the value for the wasted energy 

given in the question, instead of the useful output energy, in the equation. 
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Question 19 (d) (i)  

This question was very well attempted by all candidates and full working was written down by the 

majority of candidates. Some candidates calculated 𝐸 =
1

2
𝑚𝑣2 without taking account of the 12 seconds. 

They then tried to account for this at the end, which was credited 3 marks. There were a number of small 

errors that candidates made but, due to working being shown, compensatory marks could be awarded. 

Assessment for learning 

 

Candidates should, as always, note how essential it is to write down every step of their 

workings so that compensatory marks can be awarded if the final answer is incorrect. 
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Exemplar 1 

This response achieved 3 out of the 4 marks and highlights the importance of the candidate showing all 

of their working. The final answer was incorrect so only compensatory marks can be awarded from the 

working. The candidate has clearly found the total kinetic energy gained and then substituted and 

rearranged correctly for 3 marks. The only error the candidate made was in the final answer, presumably 

when entering the values into a calculator. 

 

Question 19 (d) (ii)  

The majority of candidates found this question challenging with few candidates being credited more than 

1 mark - for stating that the mass decreases.  

A few candidates had the correct idea that the actual speed would be greater because the kinetic energy 

would be divided by a smaller mass, but they did not gain the second mark as they also needed to say 

that the value of the kinetic energy after 12 seconds had not changed.  
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Question 20 (a) (i)  

This question assessed candidates’ working scientifically skills. Nearly all candidates attempted this 

question but many found it challenging.  

Most candidates gained just 1 mark for the mention of a radiation detector.  
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Question 20 (a) (ii)  

This question was well attempted but few candidates gained full credit due to their explanations lacking 

specific detail, for example, that only gamma radiation can pass through thin aluminium. 

 

Question 20 (b) (i) 

The majority of candidates incorrectly chose metal B, presumably due to it having the longest half-life. 
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Question 21 (b)*  

The Level of Response question assessed AO1 and AO3 and all candidates attempted it. The question 

discriminated well, with many of the higher performing candidates giving detailed enough descriptions to 

gain Level 3. Most candidates were credited at least 2 marks for a basic description of the difference 

between fission and fusion, or for a basic comparison of the benefits and disadvantages. However, lower 

quality of communication (e.g. use of the term atom/molecules instead of nuclei), lack of a clear, logical 

structure and some misconceptions about fission and fusion prevented some candidates from gaining 

the higher levels. 

Most candidates demonstrated a very good interpretation of the information given in the table. However, 

a number of candidates did not include a description of the differences between fission and fusion, as 

stated in the question. This capped their mark at Level 1. 
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Exemplar 2 

This response achieved Level 1, 2 marks as it only includes basic comparisons of the benefits of nuclear 

fusion. As the candidate has written nothing about the processes of fission and fusion, their answer 

would be capped at Level 1. 

To progress to Level 2, the candidate must include at least a basic description of fission and fusion and 

clear comparisons of the benefits and disadvantages of nuclear fusion. 
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Question 22 (a) 

The majority of candidates were able to select the correct equation from the Equation Sheet and were 

credited at least 2 out of the 3 marks. The most common error was to use the time recorded between the 

pulse being emitted and being received, instead of halving this time. 
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Question 22 (b) 

The vast majority of candidates were able to rearrange the equation correctly and gained full credit. The 

most common error was not giving the final answer to 2 significant figures. 

 

Question 22 (c) 

The majority of candidates found it challenging to explain what happens to a sound wave when it travels 

into a more dense material.  

Misconception 

 

Most candidates had the misconception that a sound wave travels more slowly in a more 

dense material, and therefore the wavelength of the sound wave decreases. 
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Question 23 (a) 

Most candidates found this question very challenging with only the highest performing candidates 

gaining full credit. Candidates appeared to have a limited understanding of how transformers work and 

did not appreciate that an alternating current was required in the primary coil. Incorrect responses varied 

from the ammeter and voltmeter being connected in the wrong places to removing the resistor. 

Misconception 

 

Many candidates have the misconception that the primary coil is directly connected to the 

secondary coil. 



OCR Level 1/Level 2 GCSE (9-1) in Physics A (Gateway Science) - J249/04 - Summer 2025 Examiners’ report 

 27 © OCR 2025 

Question 23 (b) (i) 

Candidates were able to describe the relationship correctly with nearly all candidates credited at least 1 

mark. 
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Question 23 (b) (ii) 

Many candidates found the calculation required for this question challenging and therefore selected the 

wrong equation from the Equation Sheet. Those who chose the correct equation mostly achieved full 

credit if they could rearrange the equation successfully. However, many candidates selected the 

equation linking the number of turns and the potential differences for the primary and secondary coils, so 

did not gain any credit. 

Assessment for learning 

 

Candidates appear to find rearranging equations that contain four terms challenging, 

especially the equations used with transformers. Candidates may benefit from practising 

rearranging these equations in order to make each of the terms the subject of the equation. 
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