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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 
diff iculty and why the diff iculties arose, whether through a lack of knowledge, poor examination 
technique, or any other identif iable 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 f irst. 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 1 series overview 
J259/01 is the Breadth in Physics paper at Foundation tier. It covers topics across the whole 
specification with short answer questions. This includes structured questions, calculations and questions 
based on practical skills. It counts for 50% of the marks for Foundation tier GCSE qualif ication in 
Physics (Twenty First Century Science). The other 50% is covered by J259/03 Depth in Physics. 

This paper included several questions about practical skills and interpretation of data, which some 
candidates found difficult. Some of the recall questions were well answered, but many candidates found 
it more diff icult to apply their knowledge to the contexts provided in the questions. 

There were also a number of questions on more challenging topics within the specification, namely 
energy transfers, electric f ields, air pressure and the Big Bang. 

Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally: 

• explained procedures and concepts using
correct scientif ic terminology

• laid out their numerical answers clearly to
avoid making errors

• were able to relate the science learnt in the
classroom to the contexts provided in the
questions.

• wrote unclear explanations, often copying
down part of the questions.

• were unable to rearrange equations or convert
units correctly

• struggled to apply scientif ic knowledge to the
contexts presented in the questions.
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Question 1 (a)  

Most candidates gave the incorrect response ‘Electrical’ for this question. In generating electricity, it is 
the gravitational potential store that decreases. Electrical stores are not covered at GCSE (although 
electrical working is). 
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Question 1 (b)  

Most candidates gave the correct answer for tidal power, but many gave ‘Wind’ as their answer to either 
gas or nuclear power.  

Misconception 

 

In questions where candidates had to choose from a list or a table of options, some seemed 
reluctant to choose the same option more than once. Usually the options can be used once, 
more than once, or not at all. 
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Question 1 (c) (i) and (ii) 

Many candidates correctly interpreted the Sankey diagram to give the correct response to part (i). Some 
candidates gave an answer of one of the quantities of wasted energy, for example 50 MJ. Some 
candidates attempted to give a more developed answer and tried to work out the efficiency. 

In part (ii) many candidates suggested that the speed of the turbine should be changed to reduce the 
unwanted energy transfer due to friction, but some did correctly suggest using a lubricant. 
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Question 1 (d)  

Many candidates used the value of energy input instead of energy output to calculate the power output. 
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Question 2 (a)  

Most candidates chose the correct option here. 

 

Question 2 (b)  

Many candidates correctly completed this description of light.  
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Question 2 (c) (i) and (ii) 

Most candidates put the frequencies in the correct order for increasing energy in part (i). There was a 
fairly even split of responses to part (ii). 
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Question 2 (d) (i) and (ii) 

Some candidates correctly stated that there were a million μm in a metre in part (i), but there were many 
other incorrect numbers in this question. Most were factors of 10. Some candidates did get part (ii) 
correct but there were a number of candidates putting 1000 as a millimetre is 1000 times larger than 1 
micrometre. Candidates needed to read the question carefully here. 
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Question 3 (a)  

Type your commentary Although some candidates got the correct f irst statement, many incorrectly chose 
the third statement. Each branch of a parallel circuit will have the same potential difference, but the 
potential difference will be shared between all components connected in series in each branch of a 
circuit. 

 

Question 3 (b) (i) and (ii) 
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Most candidates who answered part (i) correctly identified the fixed resistor. The most common incorrect 
response was to circle the LDR. Several candidates omitted part (i). 

In part (ii), most candidates incorrectly said that the current increased when the LDR was in the dark. 
The question states that the resistance of the LDR increases in the dark, and higher resistance means 
that less current can flow. 

 

Question 3 (c)  

Most candidates chose one or other of the two correct responses in this question. 
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Question 3 (d)  

Some candidates correctly used potential difference for one or other of the spaces, but put a different 
quantity in the other space. The data on the diagram shows that the potential difference (measured in 
volts) across the LDR is larger in the circuit in the dark. The potential difference is the same for 
components in parallel.  
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Question 3 (e)  

Most candidates were able to correctly substitute the values into the given equation and calculate the 
correct numerical value of 0.8, but only a small number of candidates gave the correct unit for charge. 
There were many who gave J (joule), W (watt), A (amp) or Ω (ohm), which are all units used for electrical 
quantities. Candidates may be less familiar with the unit for charge, coulomb (C). Some candidates did 
put Q as the unit, and this is often used as a symbol for charge. 

OCR support 

 

Appendix 5d includes a table of quantities, common symbols, their SI units and their 
abbreviations. A student friendly printable version is available. 

A candidate friendly printable version is available on Teach Cambridge. 

OCR’s Alphabet of physics includes a table that highlights where confusion might otherwise 
occur. It includes practice questions.  

Alphabet of Physics on Teach Cambridge  

 

https://www.ocr.org.uk/Images/655789-quantities-symbols-units-and-abbreviations.docx
https://www.ocr.org.uk/Images/655782-alphabet-of-physics.docx
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Question 4 (a) (i) and (ii) 

Many candidates correctly stated that the clear buttons were transparent and the black buttons were 
opaque, or described that light could pass through the clear buttons but was absorbed by the black 
buttons.  
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Question 4 (b)  

Many candidates found it difficult to describe any differences and similarities between the way the light 
behaves with the two different lenses using correct scientif ic terminology. Candidates should have 
described how the rays of light behaved after passing through the lenses. For example, one lens refracts 
or bends the rays away from each other and the other refracts the rays towards each other. Many just 
told us that the light goes in different directions.  
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Question 4 (c)  

Most candidates were able to state that the light ray was refracted, or bent, as it passed through the 
glass prism, but needed to give more detail to gain full marks for this question. Some candidates 
correctly described that the white light would become a spectrum or that the light slowed down as it 
passed through the glass. 
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Question 4 (d)  

Some candidates were able to suggest improvements to this method; common correct examples 
included using a ruler to draw straight lines and using a protractor to measure the angles rather than just 
estimate them. Some candidates did give some impractical suggestions such as drawing the line 
showing the path of the ray of light in the block before removing the block. 
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Question 5 (a)  

Many candidates correctly stated that the sound wave travels 3300 metres in one second. Some 
candidates attempted to calculate some other value. 
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Question 5 (b)  

Many candidates were able to rearrange the given equation to find wavelength correctly. Some 
candidates who do not rearrange just multiplied the given numbers together. 

 

Question 5 (c) (i) 

Some candidates correctly interpreted the question to divide the speed of the sound wave in metal by 
10. Some candidates subtracted 10, or used the calculated value for wavelength in part (b) (ii) instead of 
the speed of sound. 
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Question 5 (c) (ii)  

Many candidates did correctly indicate that the wavelength of the sound would be shorter if the wave 
was travelling slower. The more common incorrect response was to say that the wavelength remained 
the same. 

 

Question 6 (a) (i)  

Many candidates chose the correct equation to calculate kinetic energy and were able to calculate the 
correct value. Some candidates wrote the equation down and substituted the values in correctly but then 
omitted to square the velocity and were able to gain some marks because they had shown some 
working. 
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Assessment for learning 

 

Candidates who show their working in calculation questions are likely to gain marks even if 
the final value is incorrect. Encourage candidates to write out the equation and then substitute 
in the values on the next line down directly underneath the symbols, so that the working is 
clear to both the examiner and themselves. They are then less likely to make a mistake when 
using their calculator. 

 

Question 6 (a) (ii)  

Many candidates found this question diff icult, and there were many different types of errors, but again 
those candidates who showed some working were able to gain one mark even if they did not get the final 
correct answer. 

Assessment for learning 

 

When converting units, it is helpful to think about the relative size of each unit. 

To convert 20 m into km, first remember that a metre is smaller than a kilometre so the 
number of kilometres will be smaller than the number of metres – so divide by the 
conversion factor: 20 m = 20 ÷ 1000 = 0.02 km. 

To convert the speed from ‘per hour’ to ‘per second’. If something is moving 20 m in one 
second, it will travel a much longer distance in an hour, so we need to multiply by the factor to 
get a bigger number: 0.02 km / s × 3600 = 72 km / h. 
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Question 6 (b) (i) and (ii) 

Candidates found both these questions difficult; there was confusion between forces and energy stores.  
Many candidates wrote a type of energy store as the answer to part (i), where the answer should have 
been a force. A few candidates correctly gave the answer as air resistance or friction with the air.  

In part (ii), candidates were asked to state an energy transfer, not just a type of energy store. Energy can 
be transferred from one energy store to another or from one object to another. An answer of ‘kinetic 
energy’ is not an energy transfer. Candidates needed to say what was happening to the kinetic energy of 
the ball, for example the kinetic energy is reducing and the gravitational energy is increasing as the ball 
goes upwards. 

 

Question 6 (b) (iii)  

Most candidates were able to calculate the work done correctly, by substituting the values into the given 
equation and multiplying them together. Most candidates gave the answer as it was displayed on a 
calculator and did not round the answer to 2 significant figures. 
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Question 6 (c)  

Only a few candidates correctly stated that the velocity would be zero at the maximum height. There was 
a wide variety of incorrect answers given. In the question, candidates are told that the velocity decreases 
until it reaches the maximum height and then it will speed up in the opposite direction, so in between 
these two the ball is stationary for an instant. 

 

Question 7 (a)  
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Candidates here were expected to draw arrows equal and opposite to the printed arrows on the diagram, 
but most of them did not do that. Many candidates did not appreciate that the lid was not on the bottle 
and put an arrow pointing towards the open top of the bottle (which therefore is not on the outside 
surface of the bottle). On the whole most candidates did draw arrows pointing towards the outside 
surface of the bottle, but not usually all at right angles. There was a tendency to put the arrows pointing 
diagonally downwards, perhaps implying that they thought that air pressure acted downwards. 

 

Question 7 (b) (i) and (ii) 

Candidates found it very diff icult to explain air pressure at different altitudes. Most candidates said that 
the pressure at the top of the mountain was higher than the pressure at the bottom, so they were unable 
to explain correctly why the bottle became crushed on the way down the mountain. There was a lot of 
confusion about oxygen levels and gravity changing with height about the Earth. 
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Assessment for learning 

 

Candidates should be able to describe a simple model of the Earth’s atmosphere and of 
atmospheric pressure, and explain why atmospheric pressure varies with height above the 
surface. 

Atmospheric pressure could be explained in terms of the pressure exerted by a column of 
fluid above the surface of the Earth. The pressure is caused by the gravitational force acting 
on the mass of that column of air above you. So the higher you are, the shorter the column of 
air, the lower the mass, and therefore the lower the pressure. 

 

Exemplar 1 
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This candidate has correctly stated, at the beginning of part (i), that the pressure is higher at the bottom 
of the mountain and has said that the bottle was sealed at the top implying that there is lower pressure 
air trapped inside. Then it says that there is more pressure acting on the outside of the bottle than on the 
inside so the bottle gets crushed. 

Then in part (ii), the candidate tries to explain that at higher altitudes there are fewer air molecules so the 
weight of the air is less. In order to gain more marks the candidate could have stated that air pressure is 
caused by the weight of the air above. 

 

Question 7 (c) (i) and (ii) 

Many candidates selected the correct equation from the equation sheet, and many of them were also 
able to select the correct rearrangement in part (ii) 
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Question 8 (a)  

Many candidates correctly stated that radioactive substances have unstable nuclei and they emit 
particles or electromagnetic radiation. More candidates got the second part of this question correct than 
the first. 

 

Question 8 (b)  

There were a variety of responses here, but many candidates did correctly choose beta decay. 
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Question 8 (c)  

Many candidates incorrectly chose the different numbers of electrons, not appreciating that nuclei do not 
contain electrons, only neutrons and protons.  

 

Question 9 (a) (i) and (ii) 
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In part (i), most candidates got at least one of the correct names – either Nina or Jack, but many 
included Mei, which was the answer to part (ii).  

Nina and Jack are asking factual questions which could be answered by collecting data from space 
probes, so they are the two question which can be answered using scientif ic evidence. 

Mei is asking a question starting with ‘should’, so this means that there is some judgment to be made 
and some people may have different ideas about it, so this is the ethical question. 

 

Question 9 (b)  

Many candidates got this question correct, with the most common incorrect response being the 
temperature of the stars in the galaxy. 
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Question 9 (c) (i)  

Many candidates were able to correctly plot the points on the graph and draw an acceptable straight line. 
Some candidates mis-read the x-scale and plotted (3950, 61) one square to the left of the correct 
position. 
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Question 9 (c) (ii) and (iii) 

Although many candidates correctly stated that the graph showed that the relationship between the two 
variable was direct proportion, they were unable to identify the features of the graph which showed that 
this was the case. Many misinterpreted the question and just tried to describe the relationship, for 
example, as the distance increases the velocity increases. A few candidates did correctly state that 
direct proportion means that there was a straight line, but hardly any candidates said that it should go 
through the origin or (0,0). 
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Question 9 (c) (iv)  

Most candidates tried to explain the birth of the Solar System rather than the Big Bang in this question. 
The previous parts to the question were intended to guide candidates towards the idea of the expanding 
universe and that more distant galaxies are travelling away from each other with increasing speed. A few 
candidates did correctly explain this, and some did state that the Universe began at a single point. 

Exemplar 2 

This is a good response as the candidate has correctly said that the Universe began as a single point, as 
well as saying that the Universe then expanded. There is some mention about the Solar System, but the 
creation of the Solar System is a completely different process. This final statement does not contradict 
the correct statements about the Universe. 
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Question 10 (a)  

Although many candidates did correctly state that friction was involved here, many of them indicated that 
the boy must have laid down whilst coming down the slide, so that his hair was in direct contact with the 
slide, and some candidates suggested that he had rubbed his hair on a balloon, and the static electricity 
was unrelated to the action on the slide.  Some candidates did state that there was a transfer of charge, 
but very few explained that all the hairs would have the same charge and be repelling one another. 
Candidates often failed to use the correct terminology and talked about static energy. 
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Question 10 (b)  

Many candidates correctly chose ‘transfer’ here. Similar numbers of candidates picked either of the other 
two responses. 

 

Question 10 (c) (i) and (ii) 
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Most candidates were unable to explain how the electric field around the balloon was represented in the 
diagram. Most responses were just a description of the diagram. 

However, most candidates correctly stated that the charge on the second balloon was positive, because 
it was being repelled. 

Assessment for learning 

 

Candidates should learn how to explain the concept of an electric field, and how it helps to 
explain the phenomenon of static electricity. 

Electric fields are regions of space surrounding any charged object. They are represented by 
‘f ield lines’ which show the direction (with an arrow) of an electrostatic force on another 
positive charge. The spacing of the lines is used to represent the strength of the force acting – 
the closer together the lines, the larger the force. 
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Question 11 (a)  

There was a wide range of responses this question. 

 

Question 11 (b) (i), (ii) and (iii) 
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These questions were structured to try to help the candidates explain how to use the apparatus to find 
the speed of the waves in the ripple tank, but many candidates did not follow the structure.  

In part (i), there were a good number of correct responses of ruler or measuring tape, but many 
candidates just wrote down one of the labels from the diagram. For example, ‘dipper connected to 
vibration generator’ was a popular answer, showing that the candidates didn’t really understand the 
question. 

In part (ii), candidates were not precise enough, and often just referred to counting the waves without 
mentioning that they needed to find out the number of waves in a certain time period, nor that they could 
use the time on the phone or put a stopwatch into the video view. Some candidates completely 
misinterpreted this question and suggested that they should find the wave speed and then divide by the 
wavelength. 

In part (iii), many candidates did suggest using the equation ‘wave speed = wavelength × frequency’, but 
some used ‘speed = distance ÷ time’, which is not appropriate here unless the distance is defined as the 
wavelength and the time as being the time period of the wave. Some candidates tried to describe the 
method for finding the frequency again here. 
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Question 12 (a)  

The subtlety of this question was lost on most candidates, who mostly just re-wrote the equation in their 
own words. What was needed here was a practical method for finding the two variables in the given 
equation. Some candidates just referred to using the stop watch to find the ‘time taken’ without 
specifying that the stopwatch should be started as the trolley set off, and that it should be stopped when 
it reached the light-gate. It was pleasing to see that some candidates did appreciate that as the trolley 
started with zero speed then the speed displayed by the light gate would be the ‘change in speed’. 
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Exemplar 3 

This candidate has clearly indicated that the speed shown on the light gate will actually be the ‘change-
in-speed’ of the trolley. The candidate then suggests that this value is then divided by the ‘time taken’, 
but has not specified that the time for the trolley to travel from the top of the ramp to the light gate should 
be recorded using the stop clock. 

 

Question 12 (b)  
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Most candidates were unable to answer this question. The force diagram was printed on squared paper 
to help candidates to be able to draw an arrow of equal length and in the opposite direction to the one 
printed. Some candidates did draw an arrow in the right direction, but it was not of the correct length. 
There were many responses with arrows or lines drawn in all sorts of directions. 

 

Question 13 (a)  

There were several vague statements here about density being a measure of how compact molecules 
are together, or just saying that density was like weight. The equation to calculate density is given in the 
equation sheet, so some candidates may have found it there to help them answer this question correctly. 
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Question 13 (b)  

Many candidates correctly described that as the temperature of the boat increased whilst it was out in 
the sun, the speed of the molecules increased, and this lead to the pressure increasing. Some 
candidates did refer to the molecules colliding with the surface to create pressure, but did not go as far 
as saying that the molecules would collide more often, as they were moving faster. 
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options available visit the OCR website.

Access to 
Scripts

For the June 2023 series, Exams Officers will be able to download 
copies of your candidates' completed papers or 'scripts' for all of our 
General Qualifications including Entry Level, GCSE and AS/A Level. 
Your centre can use these scripts to decide whether to request a review 
of marking and to support teaching and learning.

Our free, on-demand service, Access to Scripts is available via our 
single sign-on service, My Cambridge. Step-by-step instructions are on 
our website.

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 CPD 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 the question builder platform for a range of our GCSE, 
A Level, Cambridge Nationals and Cambridge Technicals qualifications. 
Find out more.

ExamBuilder is free for all OCR centres with an Interchange account 
and gives you unlimited users per centre. We need an Interchange 
username to validate the identity of your centre’s first user account for 
ExamBuilder.

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.

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.

Find out more.

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://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/
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 2023 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 freely if you keep the OCR logo and this small print intact and you acknowledge OCR as the originator of the resource.

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. 

I like this

I dislike this

I dislike this

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.

https://www.ocr.org.uk/qualifications/resource-finder/
https://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%202023%20Examiners%27%20report%20GCSE%20%289-1%29%20Twenty%20First%20Century%20Science%20Physics%20B%20J259/01
mailto:resources.feedback%40ocr.org.uk?subject=I%20dislike%20the%20Summer%202023%20Examiners%27%20report%20GCSE%20%289-1%29%20Twenty%20First%20Century%20Science%20Physics%20B%20J259/01
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