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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 3 series overview 

The paper is designed to assess content from Topics P1 to P4 and P9. The practical skills specified in 

Section P9 of the specification is the basis of 15% of the marks on the paper. 

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

candidates answered all the multiple choice questions. In Section B, all the questions were attempted. 

Several questions required candidates to analyse information and ideas. Candidates should be 

encouraged to practise interpreting data both qualitatively and quantitatively from different sources. 

Candidates need to understand how to test for linear, directly proportional and inversely proportional 

relationships. 

There were a number of questions where candidates needed to carry out a numerical calculation. Where 

an equation needs to be recalled, 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 response. Candidates should also carefully consider the units of their 

data. 

On this paper, Question, 21 (b) gave candidates had the opportunity to demonstrate their knowledge and 

understanding of physics by constructing their own response. It is important that candidates answer the 

question set in a logical way with clear explanations. Candidates should also make sure that they answer 

the question set. 

There are a number of questions where an explanation is required. Candidates should be encouraged to 

use the number of answer lines and the marks for the sub-part as a guide to the length of their 

responses. Candidates should also make sure that they use appropriate physics terms correctly in their 

responses. 

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 and eliminated incorrect 
responses 

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

• used technical terms correctly 

• structured responses logically 

• related explanations to the question. 

• did not use the white space in multiple choice 
questions for rough work 

• in numerical questions, often just wrote down a 
final value, omitting both a relevant rearranged 
equation and the substitution of numbers 

• gave vague responses rather relating their 
explanations to the question set. 
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Section A overview 

Section A of the paper has fifteen multiple choice questions, each worth 1 mark. Candidates should be 

given the opportunity to practise these types of questions under timed conditions. In particular, 

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 

equations and working. This should help them to answer the question and assist them with checking 

their response. 

In other questions, as candidates read through the question, a useful technique is to use small crosses 

to eliminate incorrect options. 

 

Question 1  

Although the majority of candidates gained credit, a significant number of candidates did not realise that 

1 J = 1 N m. A common incorrect response was 0.15 N m. 

  



GCSE (9-1) Gateway Science Physics A - J249/03 - Summer 2023 Examiners’ report 

 7 © OCR 2023 

Question 2  

This question was very well answered. The common incorrect response was D where perhaps 

candidates had not understood ‘increasing’ density. 

 

Question 3  

This question was well answered. Good candidates used the white space around the question for their 

working. 
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Question 4  

The majority of candidates gained credit although a significant number of candidates chose B or C. 

 

Question 5  

This question was very well answered. 
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Question 6  

The majority of candidates correctly realised that a new theory should be peer reviewed. 

 

Question 7  

The majority of candidates gained credit. Common incorrect responses were B and D. 
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Question 8  

While the majority of the candidates gained a mark, a large number of candidates incorrectly thought that 

since the object is travelling at constant speed, it was not accelerating (Option D).  
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Question 9  

Many candidates found this question challenging.  

A good technique observed by some candidates was adding distances from the pivot for the 30 N force. 

Some candidates used the white space surrounding the question effectively, writing down the 

anticlockwise moment and the total of the clockwise moments. 

A common incorrect response was B, where candidates had used 40 cm rather than 60 cm as the 

perpendicular distance. 
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Question 10  

This question tested the basic understanding of Fleming’s left hand rule. A range of responses was seen 

from the small minority of candidates who did not choose B. 
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Question 11  

Many candidates correctly answered this question. A common error was D where candidates had 

selected a circuit where the high output voltage would occur when it was light. 
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Question 12  

Most candidates were able to multiply the numbers together. High scoring candidates often used the 

white space for their working. 
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Question 13  

The majority of candidates realised that the area under the graph was equal to the distance travelled by 

the object. Most candidates who did not gain credit incorrectly gave D as the response; this was 

obtained by just multiplying the two numbers together. 
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Question 14  

The majority of the candidates realised that the type of transformer was step-up. A large minority of 

candidates perhaps misread the question and assumed that the primary coil was on the left.  
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Question 15  

The majority of the candidates chose the correct response. 
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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. 

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 response, e.g.: 

• equation 

• rearrange the equation 

• substitute the data 

• consider the units (and any prefixes) 

• evaluate 

• consider whether the response looks right. 

 

Question 16 (a)  

This question was well answered. Candidates should be encouraged to show their working. 
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Question 16 (b) (i)  

This question was well answered. A few low scoring candidates incorrectly labelled the upwards force as 

‘upthrust’. 

 

Question 16 (b) (ii)  

The majority of candidates gained at least 1 mark. The question related to the free body diagram; 

candidates were expected to compare forces due to air resistance and weight. 
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Question 16 (c)  

The majority of candidates gained full marks for this question. Candidates should be encouraged to 

show their working. High scoring candidates wrote the equation from the Equation sheet, then 

substituted in the numbers from the question, before calculating the response. 
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Question 17 (a)  

The majority of the candidates scored 3 marks. Some candidates wrote values of p V beside the table. A 

few candidates calculated the constant p V, but did not then explain that the results were all the same. 
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Question 17 (b) (i)  

The majority of candidates correctly plotted the missing plot. High scoring candidates used a small cross 

using a fine pencil. Candidates should plot their data points to within half a small square. 

 

Question 17 (b) (ii)  

The majority of the candidates drew a curved line of best fit. Some low scoring candidates incorrectly 

drew a straight line. Other candidates incorrectly drew several lines or did not have a balance of points 

about the line. 
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Question 17 (b) (iii)  

Most candidates correctly read off the value. High scoring candidates drew lines onto the graph clearly 

indicating the 900 kPa and the relevant value on the volume axis. 

 

Question 17 (c)  

High scoring candidates scored both marks. Many candidates realised that the pressure decreased with 

an increase in height. Many candidates discussed change in density, without mentioning that there 

would be less air or atmosphere or fewer particles. Some candidates discussed temperature changes 

rather than pressure changes. 
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Question 18 (a) (i)  

A large minority of candidates gained credit in this question. Some candidates thought that the statement 

was correct because the elastic band returned to its original shape. Candidates who gained the credit 

either stated that the forces was not proportional to the extension or that the lines were not straight. 
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Question 18 (a) (ii)  

More candidates gained credit in this question. Some candidates gave vague responses, although it was 

expected that candidates would refer to the original length or shape of the elastic band. 

 

Question 18 (a) (iii)  

The majority of candidates gained credit. Some low scoring candidates effectively repeated the 

‘incorrect’ by stating as their reason that the graph was non-linear. 

 

Question 18 (b)  

Candidates found this question challenging, with many choosing the incorrect equation of F = kx giving 

an answer of 5.6 J. It is good practice to select the correct equation and substitute the numbers from the 

question, before evaluating the response. 
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Question 18 (c)  

Many candidates scored 2 marks for this question with many candidates drawing the incorrect resultant 

force. A common approach was to use Pythagoras theorem to determine the resultant; this gained credit. 

Other candidates correctly measured the resultant length and converted this to 3.6 N. 
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Question 19 (a)  

There were many vague responses to this question, for example the diode should have a circle around 

it. Other incorrect responses included ‘the diode is pointing the wrong way’ and the ammeter is in the 

wrong position. 

High scoring candidates often stated that the cells in the battery were facing each other and that the left 

hand cell needed to be reversed. Other candidates discussed the position of the voltmeter. 
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Question 19 (b) (i)  

The majority of the candidates read the graph correctly as 0.6 V. 
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Question 19 (b) (ii)  

Many candidates correctly determined the gradient but then did not invert their value to determine the 

(dynamic) resistance of the diode. Other candidates used the ratio of V / I to determine the (static) 

resistance of the diode. Either method required candidates to accurately interpret the graph. When 

reading values from the graph, it is good practice to read off values at gridlines rather than estimating 

values between gridlines. 

 

Question 20 (a)  

A large number of candidates correctly stated that both a microphone and a loudspeaker use coils 

and/or magnets. Some candidates’ responses were vague with a similarity being that a microphone and 

a loudspeaker both have a current rather than being more specific and discussing a changing or 

alternating current. 

In describing differences, high scoring candidates discussed the transfer of sound waves to an electrical 

signal for a microphone and the transfer of an electrical signal to sound waves for a loudspeaker. 

A common response that did not gain credit was that the loudspeaker used the motor effect and the 

microphone used the dynamo effect – a more detailed response was expected. 
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Question 20 (b)  

This question required candidates to logically explain that the wire would move downwards. High scoring 

candidates stated that the current in the wire has a circular magnetic field around the wire which 

interacts with the magnetic field due to the poles of the magnet. 
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Question 20 (c)  

This question was well answered. A small minority of candidates did not score the last mark as they 

rounded their final value to 1.13 (2 decimal places, where they were asked for 2 significant figures). 

 

Question 21 (a)  

Many candidates simply stated that iron was magnetic rather than suggesting why this was helpful. High 

scoring candidates stated that the strength of the magnetic field would be increased. 
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Question 21 (b)*  

The level of response question gives candidates the opportunity of structuring their own response. In this 

particular question there were two sections that needed to be addressed by the candidate. 

Firstly, there needed to be reference to the trend shown by the data in the table. Most candidates were 

able to describe a simple trend; however, high scoring candidates discussed whether the current and 

number of paper clips were directly proportional with some reasoning. In this case, candidates could 

have discussed the regular increase in the number of paperclips  

Secondly, candidates needed to describe the method used to gain accurate and valid results. Many 

candidates discussed the need to repeat measurements, and a significant number gave extra detail 

about removing anomalies and calculating a mean. Some candidates identified that the current was 

recorded to the nearest 1 A and that an ammeter recording to the nearest 0.1 A or 0.01 A would improve 

the method. Other candidates discussed the quantities that needed to be kept constant to make sure 

that it was a fair test. 

A number of candidates discussed using other people to do the experiment (reproducible) which did not 

answer the question since the question was concerned with the candidate’s method. 
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Exemplar 1 
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The candidate describes a simple trend and starts to discuss the type of relationship by the increase in 

the number of paper clips for an increase in current of 1 A. This line of reasoning could have been 

developed further both by indicating that the increase was not always the same and what type of 

relationship could have existed. 

The candidate has discussed the method of using different currents and repeating the experiment. The 

reasoning is ‘making it valid and accurate’. 

Overall the scientific content is Level 2 and the communication statement is met so four marks. To have 

achieved Level 3, the candidate needed to develop the reasoning relating to the trend, by arguing that 

the relationship was (or was not) directly proportional with some reasoning, and giving some more detail, 

perhaps by stating quantities that needed to be kept constant and explaining why repeat readings were 

being taken. 

Assessment for learning 

 

Candidates should understand how to test for a proportional relationship. 

To show that two quantities are directly proportional, candidates should be able to test 

graphically with a straight line passing through the origin or from a table of results to produce 

a constant. 

The testing should be extended to inverse proportional relationships (such as Question 

17(a)). 
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Question 22 (a) (i)  

This question was generally well answered with the majority of candidates understanding that the 

negatively charged grid transferred electrons to the smoke particles so that the smoke particles became 

negatively charged and were attracted to the positive collector plates. 

Some high scoring candidates correctly stated that the negatively charged smoke particles would also be 

repelled from the negatively charged grid. 

This type of question needs candidates to write a logical explanation using relevant physics terms. 
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Question 22 (a) (ii)  

Candidates needed to relate their response to the context of the question. Answers such as to prevent 

damage to the environment were considered too vague. The key point was that the precipitator would 

reduce the smoke being released. 

 

Question 22 (b)  

Many candidates gave a vague response about harm and death, as opposed to relating their responses 

to the high voltage. High scoring candidates discussed the possibility of electric shocks and 

electrocution. Some very detailed responses which also gained full credit discussed the interference with 

the heart and damage to the nervous system. 

 

Question 22 (c)  

This question was answered well. Where errors occurred, it was often due to not changing the time to 

seconds. 
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Question 23 (a) (i)  

This question was answered well. The majority of the candidates correctly determined the temperature 

change. 

 

Question 23 (a) (ii)  

This question was also answered well. A small minority of candidates did not change the five minutes to 

300 seconds. 

Candidates should be encouraged to think about their calculated values. A power of 5700 W (not 

changing the time to seconds) is much larger than that of any domestic electrical appliance. 
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Question 23 (a) (iii)  

Answers were generally vague and many candidates did not gain credit. Many candidates stated that the 

freezer was not 100% efficient but did not explain why.  

High scoring candidates often discussed that there was a container for each vaccine or that there were 

other contents in the freezer. Other candidates discussed the transfer of energy to/from the surroundings 

or heating in the motor. 

A common incorrect response was to state the specific heat capacity may be a different value. 

 

Question 23 (b) (i)  

Many candidates scored 1 of the 2 marks for stating the energy is needed for a change in state. 
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Question 23 (b) (ii)  

This question enabled candidates to decide on their own approach to a multi-stage calculation.  

Clear working should be encouraged. 

High scoring candidates rearranged the equation before substituting the numbers from the question. 

Many candidates struggled with the conversion between kg. 

Some candidates correctly determined the energy needed to melt one dose and then went on to indicate 

that this worked out to be 4000 doses. This alternative method was correct physics, and thus full credit 

was given. 
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Exemplar 2 

The candidate clearly rearranges the equation and substitutes in the correct numbers from the question 

to determine the mass of vaccine melted (0.02 kg). 

The candidate then indicates how the mass of 0.02 kg is changed initially to a mass of 20 g before 

changing it to a mass 20 000 mg. 

The final calculation is then shown giving the answer of 4000 doses. 
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https://www.facebook.com/ocrexams/
https://twitter.com/ocrexams
http://instagram.com/ocrexaminations
https://www.linkedin.com/company/ocr
https://www.youtube.com/user/ocrexams
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=I%20like%20the%20Summer%202023%20Examiners%27%20report%20GCSE%20%289-1%29%20Gateway%20Science%20Physics%20A%20J249/03
mailto:resources.feedback%40ocr.org.uk?subject=I%20dislike%20the%20Summer%202023%20Examiners%27%20report%20GCSE%20%289-1%29%20Gateway%20Science%20Physics%20A%20J249/03
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