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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 5 series overview 

J250/05 is one of the two Foundation Physics papers for the GCSE (9–1) Gateway Science Combined 

Science A. It covers the topics: 

• P1 Matter 

• P2 Forces 

• P3 Electricity and matter 

• CS7 Practical skills 

To do well on this paper, candidates needed to able to use the Data Sheet to identify the correct 

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

familiar and unfamiliar contexts and practical science activities. 

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

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., finding power rating) 

• interpreted series and parallel circuit diagrams 

• analysed and interpreted distance-time graphs 
to draw conclusions and carry out calculations. 

• found it difficult to identify and apply or 
manipulate equations 

• did not identify circuit symbols 

• seemed to lack the necessary knowledge to 
respond in depth to the Level of Response 
question about electromagnets. 
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Section A overview 

Section A consists of 10 Multiple Choice Questions, concentrating on Assessment Objectives 1 and 2 

(AO1 and AO2). 

All candidates attempted all of the questions. 

 

Question 1 

The majority of candidates were able to identify the correct motion of the spaceship, with most incorrect 

responses choosing option C. 

Assessment for learning 

 

Candidates could benefit from practising describing the motion of objects with different 

balanced or unbalanced forces acting on them. 

 

  

Assessment for learning 

 

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

• underlined keywords 

• wrote equations and/or calculations next to the relevant questions 

• worked through the distractors methodically, e.g., by crossing out obviously incorrect 
answers. 
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Question 2 

The majority of candidates found this question challenging and were not given the mark.  

  

Misconception 

 

The most common misconception in responses to this question was that vectors have 

direction but not size. 
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Question 3 

Almost all candidates identified that the voltmeter in option D shows a reading of 0.5V. 
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Question 4 

The majority of candidates successfully applied their knowledge of magnetic fields to identify that the 

field is weakest at point B. 

 

Question 5 

This question required candidates to either use an equation from the Equation Sheet to calculate the 

density of each substance, or to recognise that the substance with the smallest volume will have the 

highest density, as the mass of each substance is the same. 

Almost half of the candidates answered this correctly, usually by calculating and comparing the density 

of each substance. 

A common error was to choose option D, as some candidates thought that 0.16 is greater than 0.6. 
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Exemplar 1  

The candidate in Exemplar 1 has used the equation to calculate and write down the density of each 

substance in order to determine which substance has the highest density. 

 

Question 6 

The majority of candidates were unable to identify that almost all of the mass of an atom is made up by 

the nucleus. 
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Question 7 

Almost all candidates were able to substitute the values into the equation provided to work out that the 

weight of the astronaut is 128N. 
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Question 8 

This question required candidates to rearrange the equation provided to calculate the spring constant. 

Approximately half of candidates were able to do this correctly, with the majority of candidates who used 

the ‘equation triangle’ to rearrange the equation correctly gaining the mark.  

Assessment for learning 

Candidates could benefit from a short starter or plenary activity where they have to change the 
subject of both familiar and unfamiliar equations. 
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Question 9 

The majority of candidates found this question challenging and were not given the mark. The most 

common error in the responses to this question was that Niels Bohr was the scientist who suggested that 

electrons orbit a nucleus (option B). 

 

Question 10 

The majority of responses correctly identified that particles are moving faster in room H. 
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Section B overview 

Section B consisted of short, 1 mark, questions as well as questions requiring longer answers and a 

Level of Response question. It covered all of the assessment objectives and many questions needed 

candidates to use mathematical skills. 

 

Question 11 (a) 

The majority of responses were given either 1 mark, for identifying one or two of the components 

correctly, or 2 marks for identifying all three components correctly. The most common error was to mix 

up the symbols for a thermistor and an LDR. 

Assessment for learning 

Candidates could benefit from a short activity such as a card sort where they match components 
with their symbols. 

 

Candidates who did well on this section 

generally: 

Candidates who did less well on this section 

generally:  

• underlined key words 

• substituted the correct values into equations 
provided on the question paper 

• identified equations from the Data Sheet and 
wrote down all of their calculations 

• worked methodically in order to describe how 
a student carried out an experiment to 
investigate the strength of an electromagnet in 
the Level of Response question 

• accurately read values from a graph and used 
these values in calculations. 

• were challenged by the mathematical skills 
required 

• could not interpret series and parallel circuit 
diagrams 

• only wrote the answers to questions involving 
equations, no calculations were shown 

• gave responses that lacked depth and showed 
poor quality of communication 

•  
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Question 11 (b) 

Candidates struggled with this low demand question assessing AO1 and only a very small number of the 

more successful responses were given both marks. 

 

 

 

Misconception 

 

The most common misconception in responses to this question was that the resistance of the 

circuit stays the same when another resistor is added in series. 



GCSE (9-1) Gateway Science Combined Science A - J250/05 - Summer 2023 Examiners’ report 

 15 © OCR 2023 

Question 11 (c) 

Approximately two thirds of responses knew that the ammeter is placed in series with the resistor, but 

only the most successful responses also drew the voltmeter in the correct position. Many responses left 

the voltmeter out of the circuit completely or connected it in series with the ammeter. 
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Question 11 (d) 

This question required candidates to identify the correct equation from the Equation Sheet and to 

rearrange it. Although most candidates selected the correct equation, they did not always rearrange it 

correctly. Many multiplied p.d. by resistance or divided resistance by p.d. Very few responses were given 

all 3 marks. 

 

  



GCSE (9-1) Gateway Science Combined Science A - J250/05 - Summer 2023 Examiners’ report 

 17 © OCR 2023 

Question 11 (e) (i) and (ii) 
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Responses showed limited understanding of series and parallel circuits, especially in Question 11(e) (i) 

and the majority were not given any marks. 

 

 

  

Misconception 

 

In answering Question 11(e) (i), most candidates thought that lamp B becomes brighter as all 
of the current would now pass through it. 

In part (ii), more than half of the candidates thought that lamp B goes off as the circuit is 
incomplete when lamp A is removed. 



GCSE (9-1) Gateway Science Combined Science A - J250/05 - Summer 2023 Examiners’ report 

 19 © OCR 2023 

Question 11 (f) 

Most candidates recognised that the graph is linear when the potential difference is less than 4V, but few 

candidates were given both marks. There were no clear common distractors.   
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Question 12 (a) 

The majority of responses to this question were correct. Some responses were not specific enough to be 

given the mark, for example, clock or watch. 
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Question 12 (b) and (c) 

Questions 12(b) and 12(c) were answered correctly by the majority of candidates. 
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Question 12 (d) (i) 

This question assessed AO3 and the majority of responses were correct. Of the incorrect responses, 

most did not express their answers clearly enough, for example, ‘line A increased the quickest’. 
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Question 12 (d) (ii) 

The majority of responses to this question were incorrect. Many did not appreciate that the other three 

options would cause the water to increase in temperature more quickly. 
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Question 13 (a), (b) and (c) 
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This question required candidates to read values off the graph, interpret sections of the graph and to 

identify and rearrange the equation from the Equation Sheet to calculate the speed.   

Most candidates were able to determine the time in part (a) but fewer than half of the candidates could 

identify where the boy and the girl were the same distance from the house.   

In part (c), there was a spread of marks with only the minority of candidates being given all four marks. 

Many candidates, however, only wrote down their final answer so could not gain method marks if their 

answer was incorrect. 

Other common errors included misreading the values from the graph and incorrectly rearranging the 

equation to determine speed. 

 

Exemplar 2 

Exemplar 2 shows a response where the candidate has: 
 

• written down the correct equation from the Equation Sheet and rearranged it correctly 

• substituted the correct values read from the graph 

• calculated the answer correctly (to 4 significant figures) 

• incorrectly rounded the final answer to 2 significant figures. 
 
If the candidate had only written down their final answer of 0.90 (m / s) they would have scored zero. 

Assessment for learning 

 

Candidates could benefit from writing down calculations rather than only their final answer, so 

that method marks may be given if their final value is incorrect. 
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Question 13 (d) (i) 

Few responses identified the correct distance-time graph representing acceleration, with the first option 

regularly chosen instead.  
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Question 13 (d) (ii) 

The majority of responses were given both marks. 
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Question 13 (d) (iii) 

Very few candidates correctly identified the correct name of force X.   

Misconception 

 

The most common misconception in responses to this question was that as force X is an 

upwards force, it must be upthrust. 

 

Assessment for learning 

 

Candidates would benefit from short activities where they draw or label the forces acting on 

different objects. 
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Question 14* 

This Level of Response question was of low demand and assessed AO1 and AO3. It required 

candidates to use the diagram to describe how to investigate the relationship between the number of 

turns on the electromagnet and its strength. Candidates were also asked to explain the relationship 

shown on the graph in Fig. 14.2. 

The question proved challenging to most candidates with less than one third gaining Level 2 or above. 

Most responses contained a basic explanation of the graph but did not appear to understand what an 

electromagnet is. There were attempts to describe what was happening in the diagram, but the lack of 

detail or poor quality of communication prevented the candidates from gaining the higher levels.  
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For a Level 1 response, candidates usually gave a basic explanation of the graph, for example, as the 

number of turns increases, the strength of the electromagnet increases. A more complete response for 

Level 2 or 3 included a clear and detailed description of the experiment and identified a directly 

proportional relationship between the number of turns on the electromagnet and its strength.   

Exemplar 3 

Exemplar 3 shows a Level 2 response. The candidate gives a basic description of the graph in Fig. 14.2. 

There is a clear description of the method of wrapping the coil around the iron core, seeing ‘how much 

the magnet can hold until something falls off’ and repeating this with a different number of coils. 

To access Level 3, the candidate needs to add more detail to their method, e.g., pass a current through 

the coil, count the number of paperclips that the magnet can hold, and give a more detailed explanation 

of the graph, e.g., the strength of the electromagnet is directly proportional to number of turns on the coil.  
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Question 15 (a), (b) and (c) 
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This question was an overlap question with the Higher tier paper and therefore of standard demand. It 

assessed candidates’ understanding and application of static electricity and the use of a gold leaf 

electroscope. 

Candidates were challenged by all parts of this question and less than half of candidates achieved 2 or 

more marks out of the 5 marks available. 

Although in part (a) many candidates identified electrons correctly, they did not state the correct direction 

of movement. 

In part (b), only some of the most successful candidates recognised that the leaf rises due to the same 

charges repelling each other. Very few candidates could explain part (c) correctly, instead suggesting 

that protons moved from the electroscope to the finger. 

 

  

Misconception 

 

In the responses to parts (a) and (c), approximately one third of candidates believe that 

protons are transferred between objects. 
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Question 16 (a), (b), (c) (i) and (c) (ii) 

 



GCSE (9-1) Gateway Science Combined Science A - J250/05 - Summer 2023 Examiners’ report 

 34 © OCR 2023 

Question 16 was also an overlap question and assessed AO1, AO2 and AO3. 

The majority of candidates were able to describe the method in part (a) by listing the steps in the correct 

order. 
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Although most candidates gained 1 mark in part (b), very few candidates could identify the correct way to 

remove all three sources of error. The most common incorrect suggestion was that repeating the 

measurement three times would remove the error of the computer calculating the wrong velocity. 

Candidates should be aware that repeating results improves precision, but that repeat readings are not 

enough to improve accuracy.  

In part (c) (i), candidates appeared to be unfamiliar with the use of light gates to determine the velocity of 

an object, with many incorrect answers referring to the height from which the ball was dropped. 

A large majority of candidates were not given any marks for part (c) (ii) as they could not rearrange the 

equation correctly. Candidates also struggled to link the terms in the equation with the numbers in the 

question, with very few candidates recognising that the initial velocity of the ball was zero. 

Some candidates who showed their calculations gained a method mark for 51.8 or 5.4, highlighting the 

importance of writing down workings and not just the final answer. 
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Copyright information 

Question 14, diagram of electromagnet, © Aplustopper, www.aplustopper.com. Reproduced by 

permission of Aplustopper. 
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