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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 6 series overview 

J250/06 is the second physics Foundation tier paper in the Gateway GCSE Combined Science suite. It 

assesses content from specification topics P4-P6. It also assumes knowledge of the topics in P1-P3. To 

perform well on this paper, candidates need to have a sound knowledge of the theory covered in topics 

P4-P6 and be able to apply this to novel situations. They also need to apply the skills and understanding 

that they have developed in the practical activities covered in topic CS7. This paper also contains 

questions that have elements of synopticity, drawing on material covered by topics P1-P3. There are 

also questions that involve the examination of key mathematical requirements from Appendix 5f of the 

specification. 

Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally: 

• performed calculations involving substituting
into equations on Question 11 (d) (iii),
Question 15 (a) and (b) and Question 17 (f)

• always showed their working out, picking up
credit for manipulating equations and
substitutions on Question 15 (b) and Question
17 (f)

• had an understanding of standard form on
Question 17 (c) and (d)

• demonstrated good knowledge, identifying
alpha, beta and gamma radiation on Question
13

• correctly interpreted the information from
tables on Question 13 and graphs and charts,
Question 11 (d) (ii) and (iii), Question 12 (c)
and Question 17

• applied their knowledge of physics concepts to
novel situations on Question 14 (b) and
Question 17.

• found questions that depended on recall of 
prior knowledge difficult, e.g. Question 2, 
Question 11 and Question 14

• did not show working out in calculations on 
Question 11 (d) (iii), Question 15 (a) and (b) 
and Question 17 (f)

• could not interpret results of an experiment for 
comparing different types of radioactive 
sources on Question 13

• found scales on graphs difficult on Question 
12 (c).
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Section A overview 

This section consisted of ten multiple choice questions. Virtually all candidates attempted these 

questions. Questions 1, 3, 4, 5, 6 and 10 were generally well answered and tended to be questions using 

mathematical skills. Question 2, which required background knowledge (AO1), was not so well 

answered. 

 

Question 1  

This question was generally well answered. 



GCSE (9-1) Gateway Science Combined Science A - J250/06 - Summer 2023 Examiners’ report 

 7 © OCR 2023 

Question 2  

This question was not well answered, D was the most common incorrect response. 

 

Question 3  

This question was generally well answered.  
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Question 4  

Most candidates correctly answered this question. 
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Question 5  

Most candidates correctly answered this question. 

 

Question 6  

Most candidates correctly answered this question. 
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Question 7  

This question was generally well answered. A and B were common incorrect answers. 
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Question 8  

Candidates answered this question reasonably well. A was the most common incorrect response. 

 

Question 9  

This question was generally well answered. B was a common incorrect answer. 
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Question 10  

Most candidates correctly answered this question. 
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Section B overview 

The questions in this section where mostly short, structured questions or calculations. There was one 6-

mark level of response question. 

 

Question 11 (a)  

This question was generally well answered. ‘They make dangerous waste products’ was a common 

incorrect answer. 

 

Question 11 (b)  

Most candidates correctly answered this question. 
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Question 11 (c)  

Candidates answered this question reasonably well. ‘Oil’ was the most common incorrect response. 

Question 11 (d) (i)  

The correct option was seldom selected. Most candidates incorrectly answered ‘solar’. 
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Question 11 (d) (ii)  

Most candidates answered this question correctly. 

 

Question 11 (d) (iii)  

Many candidates answered this question well, but it was common to incorrectly substitute the demand at 

13:00 into the equation in place of the decrease in demand; see Exemplar 1. It was common to see an 

incorrect value on the answer line with no working out shown. This prevented the decimal place mark 

being given as an error carried forward. 
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Exemplar 1 

The candidate in Exemplar 1 made the common mistake of using the demand at 13:00, rather than 

calculating the change in demand, and substituting this into the given equation. No mark was therefore 

given for the calculation. They rounded their answer correctly, so they picked up the mark for giving their 

answer to 1 decimal place.  
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Question 11 (d) (iv)  

This question was not well answered, there was a lot of confusion with two main mistakes: 

‘It’s midday and bright outside so people don’t need the lights on.’ 

‘It’s lunchtime so people need to cook their food.’ This would result in increased demand. 

 

Question 12 (a) (i)  

Many candidates answered this question well. Common errors included describing the car as 

braking/stopping, rather than describing motion: decelerating/slowing down.  
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Question 12 (a) (ii)  

Candidates answered this question well. Braking distance was the most common incorrect response. 

 

Question 12 (a) (iii)  

Many candidates correctly answered this question scoring both marks. A common error was to multiply 

20 by 3.6 (the total time for the car to come to a stop).  
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Question 12 (b)  

Most candidates answered this question correctly scoring both marks. 

 

Question 12 (c) (i)  

Candidates answered this question reasonably well. A common incorrect answer was 2.8. 
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Question 12 (c) (ii)  

Most candidates correctly answered this question scoring both marks. Many candidates showed their 

extrapolation on the graph, this allowed 1 mark to be given even when their answer was out of the 

acceptable range.  

 

Question 13*  
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Many candidates attempted the question. To achieve beyond Level 1, candidates needed to use the 

data to identify the type of radiation and give some differences between alpha, beta, and gamma. 

However, most candidates found it difficult to interpret the table and so did not achieve Level 2. Several 

candidates thought that the materials of paper/aluminium/gamma are giving out radiation. Candidates 

mostly obtained Level 1 marks for knowing the penetrating abilities and other properties of the different 

types of radiation. Successful candidates ruled out alpha as the particles could not pass through paper, 

or (more rarely) ruled out gamma as the particles did not pass through the aluminium sheet. The best 

candidates opted for beta, as it passed through paper but not aluminium. 

 

Misconception 

 

Some candidates thought the radiations were coming from the materials rather than being 

stopped by them.  

Some candidates thought the increase in the final value of the table was due to gamma 

radiation rather than the randomness of count rates. 

 

Question 14 (a) (i)  

Most candidates correctly answered this question. It was rare for a mark of zero to be given. 
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Question 14 (a) (ii)  

This question was not well answered with ‘amplitude wave’ and ‘transverse wave’ chosen frequently.  
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Question 14 (b) (i)  

Very few candidates were given full marks for this question. The most common mark was for ‘making a 

sound’, although the less successful candidates often contradicted this by adding a second sound.  

Marks were given for the measuring instrument and the formula more often than for identifying that the 

distance between the phone and the wall should be measured.  

Other common mistakes were bouncing an object off the wall and trying to use frequency and 

wavelength to find the speed of sound. 



GCSE (9-1) Gateway Science Combined Science A - J250/06 - Summer 2023 Examiners’ report 

 24 © OCR 2023 

Question 14 (b) (ii)  

Most candidates correctly answered this question, recognising that as there is no human reaction time, 

the acoustic stopwatch was more accurate.  

 

Question 14 (c)  

Most candidates answered this question correctly. Some candidates struggled to rearrange the equation 

but those who showed their working gained the mark for taking the correct equation from the data sheet. 
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Exemplar 2 

This shows a good example of how to lay out an answer to this type of calculation. The formula taken 

from the data sheet is written down. It is then clearly rearranged, and numbers are substituted in before 

the final answer is given. The attempt to use standard form is ignored, as the correct answer scored the 

3 marks. 

 

Assessment for learning 

 

When doing a calculation, working should always be shown, so credit can be given even if the 

final value is incorrect. 
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Question 15 (a)  

Most candidates answered this question correctly. A common error was not to square the speed. 

 

Question 15 (b)  

Most candidates attempted this question. The common mistake was to multiply the two numbers given in 

the question.  
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Question 16 (a)  

Candidates answered this question well. ‘They have been contaminated only’ was the most common 

incorrect response. 
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Question 16 (b)  

Most candidates answered this question correctly. 
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Question 16 (c)  

Most candidates answered this question correctly. 
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Question 17 (a)  

Most candidates answered this question correctly. 

 

Question 17 (b)  

Most candidates answered this question correctly. 

 

Question 17 (c)  

About half the candidates identified the correct answer. It was common to see 103 as an incorrect 

answer. 
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Question 17 (d)  

Many candidates took 6 from the chart and gave this as an answer but could not relate this to standard 

form.  

 

Question 17 (e)  

A small majority of candidates scored this mark. It was common to see ‘Our eyes can detect all 

electromagnetic waves.’ 
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Question 17 (f)  

Many of the candidates obtained marks on this question. It was generally well answered by the more 

successful candidates. Of the rest, those who included working often managed to gain a mark or two. A 

common error was that candidates thought they needed to convert one or both of the units. See 

Exemplar 3. 

Exemplar 3 

The candidate tries to convert the power, albeit incorrectly, but they still scored 2 marks for rearranging 

the equation and substituting correctly.  
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Copyright information 

Question 11(d) electricity use over 24 hours, 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. 

Question 17 image of EM wave frequencies, found at http://labman.phys.utk.edu/. 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. 
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