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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 4 series overview 

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

It was pleasing to see many candidates showing their calculations in numerical questions both in Section 

A and Section B. 

 

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 (e.g. investigating refraction) 

• analysed and interpreted velocity-time graphs 
and equated distance to area under the graph. 

• found it difficult to rearrange equations with 
four terms correctly 

• did not always read questions carefully and 
gave answers that were too vague 

• lacked the necessary knowledge about the 
effect of the Earth’s atmosphere on radiation 
absorbed and emitted 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. 

It was pleasing to see some candidates also wrote down their calculations for the numerical multiple-

choice questions, especially if the equation needed to be rearranged in order to work out the final 

answer. 

 

Assessment for learning 

 

Candidates who did well on this section did the following: 

• underlined keywords 

• wrote ‘equation triangles’ and/or calculations next to numerical questions 

• 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 

The vast majority of candidates demonstrated an excellent knowledge of the potential difference for a 

washing machine and for a torch.  
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Question 3 

Most candidates discarded options A and B as they knew that both of these factors only affected thinking 

distance. However, a common error was to choose option D. 
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Question 5 

Although the majority of candidates answered this correctly, a common error was option A as some 

candidates thought that reaction time can be measured accurately with a stopwatch. 
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Question 9 

Nearly all candidates were able to substitute the values into the equation provided correctly in order to 

calculate a distance of 0.030 m. However, the majority of candidates did not take into account that the 

distance they had calculated was from the emitter to the soft tissue-bone boundary and back to the 

receiver, and therefore they made the common error of not halving their answer. 
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Question 10 

This question required students to convert between km / h and m / s. Candidates usually find converting 

compound units challenging so it was pleasing to see that the majority of candidates were able to do this 

correctly. 

 

Question 13 

In this question, candidates were required to rearrange the equation given to find the input energy. They 

then had to subtract the useful energy from the input energy to calculate the wasted energy. The most 

common errors of option A and option B involved rearranging the equation incorrectly.  
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Question 16 (a) 

Question 16 was an overlap question with the Foundation tier paper. Part (a) discriminated very well, 

with the higher-achieving candidates gaining full credit. Lower-achieving candidates demonstrated less 

knowledge of both the use of each type of transformer (often thinking that step-down transformers 

decreased the current), and the reason for its use.  
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Question 16 (b) 

A number of candidates chose the wrong equation from the Equation Sheet or struggled to rearrange the 

relevant equation correctly. 

Assessment for learning 

 

Candidates appear to struggle rearranging equations that contain four terms, especially the 
equations used with transformers. Candidates would therefore benefit from practising 
rearranging these equations to make each of the terms the subject of the equation. 
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Question 16 (c) 

Most candidates correctly identified the type of current but fewer candidates scored a mark for the 

explanation. Vague answers such as ‘it goes up and down’ did not gain credit. 

 

Question 17 (a) 

This area of the specification has clearly been well taught, with most candidates scoring at least 1 mark. 

Poor quality of communication prevented some candidates gaining full credit. 
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Question 17 (b) 

The majority of candidates scored at least 2 marks, mainly for thermal store and kinetic store. 

Misconception 

 

A common misconception was that uranium contains a chemical store. 

 

Question 17 (d)  

Nearly all candidates were confident in completing the equation for alpha decay. Some candidates lost a 

mark for the nuclear notation for the neutron, possibly mixing it up with the notation for an electron as 

they believed that the mass number was -1. 
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Question 18 (a)  
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A significant number of candidates could not apply their knowledge of reflection in enough detail to this 

question. Answers were often too vague, e.g. the normal is at the wrong angle, so did not gain credit. 

 

Question 18 (d)  

This question required candidates to identify and rearrange the relevant equation from the Equation 

Sheet to find frequency, and then to give the final answer to 2 significant figures. Candidates performed 

well on this question, with the majority gaining full credit.  

Common errors included: 

• incorrectly rearranging the equation 

• making an error when using the calculator to give a final answer with an incorrect power of ten 

• not giving the final answer to 2 significant figures. 

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 given if the final answer is incorrect. 
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Exemplar 1 

The final answer is incorrect and would have scored zero marks if the candidate had not shown their 

working. The candidate has successfully rearranged the equation, but not substituted the values into it 

correctly. There is also clear evidence of an incorrect answer given to two significant figures so the 

candidate scores 2 out of the possible 4 marks. 

 

Question 18 (e)  

A significant number of candidates’ explanations used ideas that basically repeated the stem of the 

question, e.g. infrared radiation is invisible. There were also some misconceptions, e.g. infrared cannot 

pass through the atmosphere.  
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Question 18 (f) (ii)  

The majority of candidates gained full credit for the idea of counting the number of waves passing a point 

in a certain time. The most common errors stemmed from not reading the question carefully enough and 

changing the scenario, e.g. using a ripple tank and using the equation f = v ÷ . 

 

Question 19 (b) (i) 

A significant number of candidates appeared not to read the question carefully and did not address what 

was being asked. Answers were also often too vague, e.g. to prepare for worst case scenarios, instead 

of recognising that both the supply and the demand can change.  

Assessment for learning 

 

Candidates should be encouraged to spend more time reading the question carefully, 
highlighting key words or phrases. 
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Question 19 (c) (ii) 

The majority of candidates gained full credit, but a significant number of candidates appeared to struggle 

with percentages, often multiplying by 1.4 instead of 1.04. Another common error was forgetting to add 

on 1.0 GW to the increased system margin. 
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Question 20 (a)  

This question required candidates to equate the distance travelled to the area under the graph (for the 4 

seconds of braking). The majority of candidates did not realise this and did not gain any credit. Some 

candidates attempted to use an equation of motion or speed = distance ÷ time. A few candidates used 

the area under the entire graph rather than just the braking distance, but did gain some credit as they 

had shown their working. 
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Question 20 (b) (i) 

It was good to see that the majority of candidates could select the correct equation from the Equation 

Sheet and most gained 1 mark from substituting the values into the unrearranged equation. However, 

rearranging was again an issue, so something candidates need to practise. 
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Question 20 (b) (ii) 

The vast majority of candidates scored at least 2 marks for substituting values into the equation and 

estimating the force acting on car B. However, estimates of the mass of the car varied a lot, with values 

of 6 kg to 600 000 kg seen. 

Assessment for learning 

Candidates could benefit from short activities where they estimate values of quantities such as 
the masses and speeds of objects. 
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Question 21 (b)  

Question 21 (b) required candidates to analyse the graph. It was well attempted, with most candidates 

gaining credit for identifying that star A has a higher intensity than star B. However, only the higher-

achieving candidates were able to interpret the second difference, i.e. the graphs peaked in intensity at 

different wavelengths. 
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Question 21 (c)*  

The Level of Response question was of higher demand and assessed AO1 and AO3. The question 

discriminated well, with only some of the higher-achieving candidates giving detailed enough 

explanations to gain Level 3. Most candidates scored at least 2 marks for basic ideas about energy 

being trapped by the Earth’s atmosphere instead of being emitted back into space. However, poor 

quality of communication, lack of a clear, logical structure and some misconceptions prevented them 

from gaining the higher marks. 
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Exemplar 2 

This response achieved Level 1, 2 marks. There are only basic ideas about the radiation emitted 

travelling out of the atmosphere, some radiation being reflected back and a mention of the greenhouse 

effect. 

To progress to Level 2, the candidate needed to include clear ideas about the Earth emitting less 

radiation than it absorbs, and more detail about what is reflecting the radiation back to the Earth. 

 

Question 22 (b)  

Candidates demonstrated good knowledge of refraction in this question with the majority of candidates 

achieving at least 1 mark, mainly for identifying that glass is denser than air. 
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Question 22 (c) (i) 

This question assessed candidates’ working scientifically skills.  

Nearly all candidates attempted this question, but many did not appear to be very familiar with the 

practical activity. The question discriminated well between the lower-achieving and higher-achieving 

candidates. Poor quality of communication and lack of detail resulted in few candidates gaining full 

credit.  

Common errors included: 

• vague statements, e.g. measure angles, without adding detail such as the equipment used  

• not being explicit as to what they were measuring, e.g. not stating that the angle being measured 

was between the ray and the normal. Some candidates scored this mark by clearly labelling the 

angle on Fig. 22.1. 

Assessment for learning 

Candidates could benefit from starter or plenary activities where they are provided with a 
practical activity and asked to write a short method, including a list of the equipment and what 
the equipment measures. 
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Question 22 (c) (ii) 

Many students demonstrated a lack of understanding of how to show if two variables are directly 

proportional to each other. These candidates often had the misconception that if the differences between 

corresponding values were not constant, then the variables were not in direct proportion.  

To gain credit, candidates could have: 

• calculated a ratio from one pair of data values and shown that this was not the same as the ratio 

calculated from another pair of data values 

• found the multiple for one pair of data values and then shown that this would not work for another 

pair of data values  

• shown that if the angle of incidence was multiplied by a factor, then the angle of refraction was not 

multiplied by the same factor. 

Assessment for learning 

Candidates should note that they must evaluate the ratios, rather than expressing them as 
fractions with different denominators. 
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Question 22 (d)  

Most candidates were able to explain that different colours have different wavelengths/frequencies, 

although some candidates thought that red light has a shorter wavelength than green light. Only the 

higher-achieving candidates recognised that the amount the speed changes in glass is different for each 

colour. 

Misconception 

 

A common misconception was that different colours of light have different speeds in air. 
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Question 22 (e)  

The vast majority of candidates scored at least 1 mark for showing rays that converged as they passed 

through the lens. However, a significant number of these candidates incorrectly thought that rays of light 

would converge and meet at the principal axis. 
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Question 18: Retroreflector on moon, NASA, © GRANGER - Historical Picture Archive / Alamy Stock 
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