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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 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. The paper is designed for 

candidates taking the Higher tier. Questions 16 and 17 were overlap questions with the Foundation tier 

and were thus targeted at grades 4 and 5.  

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 answer. Candidates should also carefully consider the units of their 

data. 

On this paper, there was one question, 19, where candidates had the opportunity to demonstrate their 

knowledge and understanding of physics by constructing their own answer. It is important that 

candidates answer the question set in a logical way with clear explanations.  

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 answers. 

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

There were also a number of questions relating to graphs. Candidates should be able to plot data points 

accurately to less than half a small square and draw lines of best fit both for linear and curved trends, 

and they should be able to draw a tangent to a curved line. It is also expected that candidates should be 

able to interpret graphs both qualitatively and quantitatively. In particular, candidates should be able to 

determine the gradient and y-intercept. Candidates should also be able to identify what the gradient and 

y-intercept represent. 

 

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 

• read all the options and then eliminated 
incorrect responses from the multiple-
choice questions 

• in numerical questions, stated the 
equation used, rearranged the equation, 
and substituted the data before writing the 
answer, for example, Question 20 (b) (ii) 

• structured answers logically, for example, 
Question 19 

• did not use technical terms correctly, for 
example, Question 5 

• gave vague answers rather than relating 
their explanations to the question set 

• were not able to interpret key features of 
the graph such as the gradient and the 
area under the line, for example, Question 
23 (b) and 23 (c). 
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Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• related explanations to the question set 

• underlined key terms and data in the stem 
of each question. 
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Section A overview 

Section A of the paper has fifteen multiple-choice questions, each worth one 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 answer. 

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

to eliminate incorrect options. 

 

Question 1  

This question was well answered by the majority of candidates. A few candidates gave options A or B, 

perhaps confusing molecule with nucleus. Other candidates gave option C, perhaps not realising the 

question was asking about the typical size of a molecule. 
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Question 2  

This question was very well answered, with candidates clearly understanding the difference between an 

induced magnet and a permanent magnet. 
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Question 3  

The majority of candidates correctly identified that the current would also be 5 A at point S. A significant 

number of candidates chose either A (not realising that the current would be different with fewer identical 

lamps in series) or D (not understanding that point T would be the total current in the circuit). 
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Question 4  

This question was very well answered with almost all the candidates realising that the elastic band would 

only stretch in D. 

 

Question 5  

Most candidates answered that most of the mass is in the nucleus. A small minority of candidates gave 

answer C, perhaps indicating either a misunderstanding between the terms atom and nucleus or a 

misunderstanding between the terms nucleus and neutron. 
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Question 6  

Candidates found this question challenging. All four options were commonly selected. 

 

Question 7  

High-scoring candidates measured the distance of the arrows on the diagram, recording the values next 

to each arrow to assist them in determining the largest net force. 

The majority of the candidates correctly identified option D. The common distractor was B. 
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Question 8  

Many candidates choose the correct response, clearly understanding that energy was needed to change 

the state of the ice to water, as well as to increase the temperature of the water. A common answer was 

option C, where candidates had not allowed for energy needed to change state. A small minority of 

candidates appear to be confused between the difference between the specific latent heat of fusion and 

the specific latent heat of vaporisation. 
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Question 9  

There were two common responses to this question. The correct answer option B and the incorrect 

option D. It is expected the candidates should understand the conduction in both diodes and light 

emitting diodes. 
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Question 10  

This question was well answered. Option B was a common incorrect response, where candidates 

perhaps did not fully understand what the question was asking. Some candidates, when answering 

multiple-choice questions, benefit from underlining key terms in the question. 

Exemplar 1 

In this example the candidate has underlined the key parts of the question and sensibly used the white 

space surrounding the question with the comment ‘output = sound.’ The candidate has also then 

reviewed each of the options ruling out incorrect answers by placing a single line through the incorrect 

word and then through the letter. 

The advantage of using a single line is that the candidate can still see what is written in case there is a 

change of mind. 
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Question 11  

This question was answered well. Where errors were made it was invariably giving option B, i.e. 

candidates incorrectly rearranging the quantities from the equation sheet. 

High-scoring candidates often used the white space to write down the equation they used, before 

rearranging it and calculating the answer. 

 

Question 12  

Many candidates found this question challenging. A number of candidates incorrectly gave option B (with 

the density of the atmosphere increasing as the distance from the Earth increases). Another common 

incorrect answer was C, for the atmosphere covering the Earth to a height of 700 m. 
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Question 13  

Many candidates found this question challenging. Low-scoring candidates often chose options B or C or 

D, perhaps not fully understanding the technical words used. 

 

Question 14  

The majority of the candidates answered this question correctly. High-scoring candidates often wrote the 

equation that they used in the white space before substituting in the values and rearranging. 
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Question 15  

This question was generally well answered. 

One common error was selecting D, perhaps confused by the quantities, the other common error was 

selecting A with a power of ten error.  
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Section B overview 

Candidates should be encouraged to underline key information and data as they read a question. 

When answering explanation type questions, candidates’ responses should relate to the question, and 

correct terminology should be used. 

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 answer, for example: 

• equation 

• rearrange the equation 

• substitute the data 

• evaluate 

• consider the whether the answer looks right. 

Candidates need to be proficient in both drawing graphs and also interpreting graphs. 
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Question 16 (a) (i)  

There were many vague answers seen for this question. It appears that the angle of dip is not fully 

understood. High-scoring candidates were able to describe that the position of the needle at the equator 

was horizontal, while at the poles the needle pointed vertically. 
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Question 16 (a) (ii)  

Most candidates stated that the core was magnetic. 

 

Question 16 (b) (i)  

Many candidates did not describe the experiment using the equipment provided. Some responses were 

vague. High-scoring candidates stated that the plotting compass would be placed on the cardboard 

sheet. Using a pencil, the direction of the compass would be marked, then the plotting compass would 

be moved to the end of the mark and the new direction marked and that this process would be repeated. 

Candidates then stated that the marks would then be joined together to show the field. 
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Assessment for learning 

 

Candidates should be able to describe a practical method. They should practise writing 

descriptions of experiments including how measuring instruments are used. 

 

Question 16 (b) (ii)  

Most candidates drew circular field lines around the wire. Some low-scoring candidates drew the pattern 

for a bar magnet. Some candidates drew the field lines in different vertical positions around the wire 

rather than on the cardboard sheet. Fewer candidates marked the correct direction onto the field lines. 

High-scoring candidates drew circles with increasing distances to indicate the weaker magnetic field at 

greater distances. 

Assessment for learning 

 

Candidates need to understand that magnetic fields have direction and that the strength of 

the field can be represented by the relative spacing of the field lines.  
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Question 17 (a) (i)  

Most candidates correctly stated 2.2 or 2.17. Candidates who wrote down a representation of the 

calculator display  "2.16"̇  (using the dot to indicate ‘recurring’) did not gain credit. 

Assessment for learning 

 

Candidates should be what constitutes an appropriate number of significant figures. When a 

mean is calculated, the value should be given to the same number as (or one more than) the 

number of significant figures in the raw data. Teachers may wish to refer to section 2.4 of the 

ASE publication The Language of Mathematics in Science.  

 

  

https://www.ase.org.uk/mathsinscience
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Question 17 (a) (ii)  

Most candidates correctly plotted the value for when the load was 100 N. Where errors occurred, it was 

when 2.2 was plotted at 2.4 (i.e. one square out). The line of best fit was usually drawn correctly. 
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Question 17 (a) (iii)  

The majority of the candidates determined a gradient, possibly helped by the line passing through the 

origin. The question did require candidates to show workings on the graph. 

Assessment for learning 

 

To determine a gradient from a line of best fit, candidates should: 

1. Choose two points on the line which are far apart from each other (at least half the length 
of the line). 

2. Ideally the points chosen should lie on at least one gridline so that it is easy to read off the 
value.  

3. Substitute the data points into the equation gradient =  
y2− y1

x2− x1
. 

4. Calculate the gradient. 

 

Question 17 (a) (iv)  

The requirement in this question was to use the answer to part iii. A significant minority of candidates did 

not realise that the spring constant was equal to the gradient and calculated a different value. 
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Question 17 (b)  

Many candidates clearly understood the term ‘reproducible’ and gave detailed answers. Some 

candidates did not gain credit since they just repeated the stem of the question, stating that the engineer 

uses the same method and the same equipment. Similarly, some candidates stated that the experiment 

was repeatable (not reproducible) without answering the question. Other candidates incorrectly gave 

answers relating to the individual equipment (springs being damaged) or the results (graph may change). 

 

Question 17 (c)  

This question was generally well answered. It is helpful for candidates to explain that the spring may hit 

the eyes so eye protection or standing behind a safety screen is the precaution. Vague responses such 

as ‘be careful with the equipment’ were not credited. 
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Question 18 (a)  

This question required candidates to explain that electric field B was stronger as shown by the field lines 

being closer together. Candidates should be encouraged to consider the number of marks available in 

the question. 

A common error was candidates referring to magnetic field lines. 

 

Question 18 (b)  

Most candidates ticked the correct boxes. A few candidates appeared to be confused between open 

circuit and closed circuit. 
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Question 18 (c)  

Candidates should be encouraged to read the question carefully – in this case reference was made to 

the components. 

The majority of candidates identified that the thermistor should be replaced with a light dependent 

resistor or the thermistor changes as the temperature changes. Heat intensity did not gain credit. 

Identifying the diode for the filament lamp appeared to be more challenging. In a number of scripts, ‘no 

current’ was suggested as the mistake with ‘a little current’ as the correction. 

 

Question 18 (d)  

This was very well answered. 

Candidates should be encouraged to show their working. 
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Question 18 (e)  

This question was very well answered. 

Candidates should be encouraged to show their working 

 

Question 19*  
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Most candidates were able to describe a simple trend in the results. Few candidates analysed the results 

further to consider whether there was a linear relationship or directly proportional relationship between 

the area and the time. 

Many candidates gave a sensible list of improvements. Candidates who explained these improvements 

were able to access the higher range of marks. 

 

 

Question 20 (a)  

This question was well answered. 
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Question 20 (b) (i)  

Most candidates were able to state that the pressure decreases. It was hoped that more candidates 

would have stated that the pressure halves. 

The explanation of why the pressure changes in the container was not always detailed. Many candidates 

did not state that it was the collisions with the walls of the container (as opposed to each other) and the 

rate (or frequency) of the collisions that decreased. 

Assessment for learning 

 

Candidates need to know how to explain the effect of inverse proportionality when one 

quantity doubles or increases by a factor, in that the other quantity halves or decreases by the 

same factor. 
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Question 20 (b) (ii)  

This question was answered well. There were a few power of ten errors. 

High-scoring candidates clearly showed their method, substituting in the correct data. 

Other combinations of using p V = constant also gained credit.  

Some candidates correctly used p1 V1 = p2 V2.  

Some candidates correctly worked out the constant but then inverted the final equation – it is this latter 

case where the earlier working still enables two marks to be scored. 

Exemplar 2 

In Exemplar 2, the candidate has stated the equation p V = constant. 

They have clearly worked out the constant by substituting the correct data into their equation. Then they 

have rearranged the equation before substituting in the data again to calculate the final volume. 
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Question 20 (c)  

Candidates found this question challenging. The responses were often vague and lacked the necessary 

detail. For example, many candidates mentioned work being done without stating the effect of doing 

work, or that the energy of the gas increases without stating that the mean speed of the gas particles 

increases (so the kinetic energy of the particles increased). 
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Question 21 (a) 
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Most candidates who answered in terms of density scored both marks.  

Some candidates used the quantities ‘weight’ and ‘upthrust’ for the explanation. Most correctly stated 

that an object sinks when the weight is larger than the upthrust, but then stated incorrectly that an object 

floats when the upthrust is larger than the weight. 

Misconception 

 

An object floats when the upthrust is equal to the weight of the object. 

If the upthrust was greater than the weight, there would be a resultant force upwards. 

 

Question 21 (b)  

Most candidates gave an answer of 800 kg / m3 which is sensibly midway between the two bars for A and 

D. 
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Question 21 (c)  

Most candidates correctly answered treacle. A small number of candidates gave alcohol – possibly 

thinking about the answer to the previous part. Candidates should be encouraged to underline key words 

in the question.  

 

Question 21 (d)  

The majority of the candidates correctly substituted the data in the equation and gained full marks. 
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Question 22 (a)  

Candidates found this question challenging, and there were many vague responses. Some referred to 

the motor effect without explaining what was meant by the motor effect. Many candidates did not discuss 

the magnetic field due to the current in the coil, and that it is the interaction of the magnetic field due to 

the current and the magnetic field due to the magnets that results in a force. Few candidates explained 

that the forces would act in opposite directions on the sides of the coil to cause the rotation. 
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Question 22 (b) (i) 

The question required candidates to compare ‘how the devices work.’  

Few candidates scored marks for the similarities, often stating that the similarities were ‘they both have 

magnets’ and ‘they both have coils.’ Few candidates stated that the coils were rotated in a magnetic 

field. 

For the differences, many incorrectly stated that the alternator ‘used’ a.c. and the dynamo ‘used’ d.c. 

Misconception 

 

Many candidates did not appear to understand that the dynamo and alternator are generators 

and produce an electromotive force (emf) or current. For a generator, movement (or rotation) 

of coils in a magnetic field produces an emf. 

A current in a coil in a magnetic field is the motor effect. 
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Question 22 (b) (ii)  

Many candidates gave the answer of “increase the current” not realising that both the alternator and 

dynamo are generators. 

Misconception 

 

Many candidates did not realise that both the alternator and dynamo are generators and work 

on the principle of the relative movement of magnets, or that coils produce an induced 

electromotive force (emf) or current. 

 

Question 22 (c)  

The majority of the candidates correctly selected the equation, rearranged it and substituted in the data 

to obtain the correct answer. 
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Question 23 (a)  
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There were many vague responses. For example, candidates often referred to the force upwards rather 

than air resistance or drag and the force downwards rather than weight. Many candidates also did not 

state that the drag increased with the speed at which the shuttlecock fell. 

More candidates used the technical terms weight or force due to gravity correctly rather than just 

referring to ‘gravity.’ 

Other common errors included ‘as air resistance equals acceleration.’ 

Exemplar 3 

The candidate starts the answer by mentioning equilibrium, but does not explain at this stage what is in 

equilibrium. 

The answer then continues by naming the upwards and downwards forces correctly and stating clearly 

that these are equal, for 1 mark. The candidate then clearly states that the resultant force is zero, for the 

second mark. 

To have improved the answer, the candidate could have included that the air resistance was less than 

the weight initially so that the shuttlecock was accelerating. As the speed of the shuttlecock increased, 

the air resistance increased (until the weight the air resistance equalled the weight). The candidate could 

also have stated that since the result force was zero, there would be zero acceleration. 

 



GCSE (9-1) Gateway Science Physics A - J249/03 - Summer 2024      Examiners’ report 

 41 © OCR 2024 

Question 23 (b)  

The majority of the candidates made a good attempt at drawing a tangent to the line and then correctly 

calculated the gradient. 

Candidates should be encouraged to draw the tangent as large as possible so that the size of the 

triangle used to calculate the gradient could also be as large as possible. 

Credit was not given to candidates who did not draw a tangent. A small number of candidates drew the 

tangent starting from the origin. 

A common error for lower-scoring candidates was to calculate the gradient by using the point (1.0, 5.3) 

which would not work in this case since the tangent does not pass through the origin. 
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Question 23 (c)  

This question required candidates to use the graph. High-scoring candidates stated that the distance 

was equal to the area under the graph and then marked relevant areas on the graph paper. The two 

common approaches by candidates were either to calculate the distance of a 1 cm  1 cm square and 

multiply this by an estimate of the number of 1 cm2 under the graph, or to split the area into several 

trapeziums (with time intervals of 0.5 s), work out the distance for each shape and add them together. 

Some candidates incorrectly approximated the graph to one triangle. Other candidates either used 

distance = speed × time, for example, 7 × 2.5 = 17.5 (m) (assuming that the speed was constant) or 

distance = 
v2− 0

2

2a
 where a was the answer to the previous part, assuming that the acceleration was 

constant. 

Misconception 

 

Some candidates did not understand that the area under a velocity time graph is 

displacement, or did not know how to calculate the area under the graph from a non-linear 

line (curve). 
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Keep up-to-date We send a monthly bulletin to tell you about important updates. You can 
also sign up for your subject specific updates. If you haven’t already, 
sign up here.

OCR  
Professional 
Development

Attend one of our popular professional development courses to hear 
directly from a senior assessor or drop in to a Q&A session. Most of our 
courses are delivered live via an online platform, so you can attend from 
any location.

Please find details for all our courses for your subject on Teach 
Cambridge. You'll also find links to our online courses on NEA marking 
and support.

Signed up for 
ExamBuilder?

ExamBuilder is a free test-building platform, providing unlimited users 
exclusively for staff at OCR centres with an Interchange account. 

Choose from a large bank of questions to build personalised tests and 
custom mark schemes, with the option to add custom cover pages to 
simulate real examinations. You can also edit and download complete 
past papers.

Find out more.

Active Results Review students’ exam performance with our free online results analysis 
tool. It is available for all GCSEs, AS and A Levels and Cambridge 
Nationals (examined units only).

Find out more.

You will need an Interchange account to access our digital products. If you do not have an 
Interchange account please contact your centre administrator (usually the Exams Officer) to request 
a username, or nominate an existing Interchange user in your department.

https://teachcambridge.org/landing
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/administration/support-and-tools/access-to-scripts/
https://www.ocr.org.uk/qualifications/email-updates/
https://exambuilder.ocr.org.uk/
https://interchange.ocr.org.uk/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
http://ocr.org.uk/activeresults


Need to get in touch?

If you ever have any questions about OCR 
qualifications or services (including administration, 
logistics and teaching) please feel free to get in touch 
with our customer support centre. 

Call us on 
01223 553998

Alternatively, you can email us on
support@ocr.org.uk

For more information visit
 ocr.org.uk/qualifications/resource-finder
 ocr.org.uk
 facebook.com/ocrexams
 twitter.com/ocrexams
 instagram.com/ocrexaminations
 linkedin.com/company/ocr
 youtube.com/ocrexams

We really value your feedback

Click to send us an autogenerated email about  
this resource. Add comments if you want to.  
Let us know how we can improve this resource or 
what else you need. Your email address will not be 
used or shared for any marketing purposes. 

          

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge. 

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2024 Oxford Cambridge and 
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels, 
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update 
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you 
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a 
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource in your centre, in line with any specific restrictions detailed in the resource. Resources intended for teacher use should not 
be shared with students. Resources should not be published on social media platforms or other websites.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications. 

Please note – web links are correct at date 
of publication but other websites may 
change over time. If you have any problems 
with a link you may want to navigate to that 
organisation’s website for a direct search.

I like this

I dislike this

I dislike this

https://www.ocr.org.uk/qualifications/resource-finder/
https://ocr.org.uk/
http://ocr.org.uk
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%202024%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%202024%20Examiners%27%20report%20GCSE%20%289-1%29%20Gateway%20Science%20Physics%20A%20J249/03
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