
Qualification
Accredited

ocr.org.uk/science

Oxford Cambridge and RSA

      

TWENTY FIRST 
CENTURY SCIENCE 
PHYSICS B
OCR Level 1/Level 2 GCSE (9-1) in  
Physics B (Twenty First Century Science) 

J259
For first teaching in 2016

Examiners’ report

Version 1

J259/03 Summer 2025 series

GCSE

http://www.ocr.org.uk/subjects/science/


OCR Level 1/Level 2 GCSE (9-1) in Physics B (Twenty First Century Science) - J259/03 - Summer 2025 Examiners’ report 

 2 © OCR 2025 

Contents 

Introduction .............................................................................................................................................. 4 

Paper 3 series overview ........................................................................................................................... 5 

Question 1 (a) (i) ................................................................................................................................... 7 

Question 1 (a) (ii) .................................................................................................................................. 8 

Question 1 (b) ....................................................................................................................................... 9 

Question 1 (c) ..................................................................................................................................... 10 

Question 1 (d) ..................................................................................................................................... 11 

Question 2 (a) ..................................................................................................................................... 11 

Question 2 (b) (i) ................................................................................................................................. 12 

Question 2 (b) (ii) ................................................................................................................................ 13 

Question 2 (c) ..................................................................................................................................... 13 

Question 2 (d) ..................................................................................................................................... 14 

Question 3 (a) ..................................................................................................................................... 14 

Question 3 (b) ..................................................................................................................................... 15 

Question 4 (a) ..................................................................................................................................... 16 

Question 4 (b) ..................................................................................................................................... 17 

Question 4 (c) ..................................................................................................................................... 18 

Question 4 (d) ..................................................................................................................................... 19 

Question 4 (e) ..................................................................................................................................... 20 

Question 5 (a) ..................................................................................................................................... 21 

Question 5 (b) (i) ................................................................................................................................. 22 

Question 5 (b) (ii) ................................................................................................................................ 22 

Question 5 (c) ..................................................................................................................................... 23 

Question 6 (a) ..................................................................................................................................... 24 

Question 6 (b) (i) ................................................................................................................................. 25 

Question 6 (b) (ii) ................................................................................................................................ 26 

Question 6 (b) (iii) ............................................................................................................................... 27 

Question 6 (b) (iv) ............................................................................................................................... 27 

Question 7 (a) ..................................................................................................................................... 28 

Question 7 (b) ..................................................................................................................................... 29 

Question 7 (c) (i) ................................................................................................................................. 29 

Question 7 (c) (ii) ................................................................................................................................ 30 

Question 8 (a) ..................................................................................................................................... 30 

Question 8 (b) (i) ................................................................................................................................. 31 



OCR Level 1/Level 2 GCSE (9-1) in Physics B (Twenty First Century Science) - J259/03 - Summer 2025 Examiners’ report 

 3 © OCR 2025 

Question 8 (b) (ii) ................................................................................................................................ 31 

Question 8 (c) ..................................................................................................................................... 32 

Question 8 (d) ..................................................................................................................................... 33 

Question 8 (e) (i) ................................................................................................................................. 34 

Question 8 (e) (ii) ................................................................................................................................ 35 

Question 9 (a) (i) ................................................................................................................................. 35 

Question 9 (a) (ii) ................................................................................................................................ 36 

Question 9 (a) (iii) ............................................................................................................................... 36 

Question 9 (b) ..................................................................................................................................... 37 

Copyright information ............................................................................................................................. 38 

  



OCR Level 1/Level 2 GCSE (9-1) in Physics B (Twenty First Century Science) - J259/03 - Summer 2025 Examiners’ report 

 4 © OCR 2025 

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 responses 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 Teach Cambridge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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). 

  

https://www.ocr.org.uk/qualifications/teach-cambridge/
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Paper 3 series overview 

J259/03 Breadth in Physics is one of the two examination units aimed at Higher Tier candidates studying 

the GCSE (9-1) Twenty First Century Science Suite.  

The nine questions of this 90-mark paper assess knowledge and understanding from all six chapters of 

the syllabus, Practical Skills (Question 1 – determining a distance, Question 4 – reflection and 

dispersion, Question 6 – how a speaker works) and ideas about science (Question 2 (b) (i), (ii) – theories 

about fission, Question 5 (c) – the handling of a radioactive artefact).  

Questions 1 to 3 are overlap questions which appear in identical form on the Foundation tier paper. In 

common with previous qualifications, approximately 50% of the marks were given for demonstrating 

knowledge and understanding of scientific ideas, techniques and procedures, 30% for applying that 

knowledge to solve problems and 20% for analysing information, drawing conclusions and improving 

experimental procedures. Approximately 30% of the marks are for simple and developed calculations 

(Questions 1 (a) (i), (1) (a) (ii), 1 (c), 3 (b), 4 (d), 5 (b) (i), 5 (b) (ii), 6 (b) (iii), 8 (b) (i), 8 (d), 9 (b)). 
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Candidates who did well on this paper 

generally: 

Candidates who did less well on this paper 

generally:  

• converted data into appropriate units, e.g. 

Questions 1 (a) (ii) – minutes to seconds; 6 (b) 

(iii) – cm to m; 8 (b) (i) – Pa to kPa 

• applied a range of mathematical skills, for 

example Questions 1 (c) – determining 

acceleration from a speed–time graph; 3 (b) – 

recording in standard form; 4 (b) – multiplied 

numbers in standard form; 5 (b) (i) and (ii) – 

decayed fraction and remaining activity 

following half-lives 

• applied knowledge of the outcomes of practical 

work, e.g. Questions 4 (a) – reflection of a ray 

of light in a plane mirror; 4 (c) – dispersion of 

white light by prism; 6 (b) (iv) – modifications 

to increase the size of magnetic force; 7 (a) – 

the component require to produce a d.c. output 

• showed precision when drawing or drawing on 

diagrams, for example Questions 4 (a) – rulers 

and protractors used for the reflected ray; 

perpendicular normal and angles i and r ; 5 (a) 

– construction lines on the graph to determine 

half-life; 6 (a) - correct understanding of radii to 

indicate the field lines  

• used calculations and other data to support 

conclusions, for example Questions 2 (a) (i) 

and (ii) – selected data from the table; 5 (c) – a 

reference to activity and use of the graph, 

when explaining the hazard; 8 (e) (i) – to 

explain trends in volume and density; 8 (e) (ii) 

– to explain sinking. 

• did not appear to make full use of the 

information provided, for example Questions 1 

(a) (ii) – using minutes when the answer line 

unit is m / s; 2 (b) (i) and (ii) – not referring to 

the table of information; 8 (d) – multiplying 

mass and volume when the unit is kg / m3; 8 (e) 

(i) – describing trends but not explaining them 

• did not appear to make use of the scientific 

vocabulary in the question stem to make links, 

for example Questions 6 (b) (i) – no reference 

to magnetic field when shown a diagram with a 

magnet and asked about force; 6 (b) (ii) – no 

reference to vibration when asked about 

sound; 9 (a) (iii) – no reference to changing 

velocity when asked about acceleration 

• did not appear to be aware of necessary unit 

conversions 

• did not appear to consider the plausibility of 

some calculations, for example Questions 1 

(a) (ii) – a canal boat moving at 67 m / s; 5 (a) – 

a half-life in negative years; a force of 1.8 N (or 

more) on a very short wire with a tiny current; 

8 (d) – a density that implies a penguin with a 

volume of more than 25 m3. 
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Question 1 (a) (i) 

Almost all candidates used their length measurement to find A–B as a proportion of the total distance. 
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Question 1 (a) (ii) 

Almost all candidates determined a time of 30 minutes and converted to seconds. They determined the 

average speed using 𝑣 =  
𝑠

𝑡
 and their distance from part (a) (i). 
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Question 1 (b) 

Almost all candidates checked the box in row 3. 
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Question 1 (c) 

Almost all candidates used the graph appropriately to determine a speed increase from 0.8 to 1.2 in a 

time of 8 s and use 𝑎 =
𝑣−𝑢

𝑡
 to find the acceleration. Most candidates indicated their method using 

triangles or coordinates on the graph and substitution into the equation.  

 



OCR Level 1/Level 2 GCSE (9-1) in Physics B (Twenty First Century Science) - J259/03 - Summer 2025 Examiners’ report 

 11 © OCR 2025 

Question 1 (d) 

Most candidates checked the box in row 2.  

 

Question 2 (a) 

Almost all candidates selected unstable and fission to complete these sentences.  
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Question 2 (b) (i) 

Most candidates selected key information from the table and referred to the idea Noddack had no 

experimental data or that neutrons add mass. Question 1 candidates’ responses tended to suggest 

reasons based on their own knowledge of nuclear fission.  
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Question 2 (b) (ii) 

Almost all candidates selected key information from the table and gained 1 mark usually for referring to 

additional data or experimentation. About a quarter of the candidates obtained both marks. Candidates 

were often unclear how the ‘confidence’ described in the stem of the question was related to the 

supporting evidence (presence of lighter nuclei, Meitner’s calculations) for the theory of nuclear fission. 

Exemplar 1 

The candidate clearly uses information from the table and understands the idea of scientific confidence. 

 

Question 2 (c) 

Almost all candidates checked the box in row 1. 



OCR Level 1/Level 2 GCSE (9-1) in Physics B (Twenty First Century Science) - J259/03 - Summer 2025 Examiners’ report 

 14 © OCR 2025 

Question 2 (d) 

About half the candidates scored both marks, for 1 mark they were most likely to check the box in row 5.  

 

Question 3 (a) 

Most candidates gained both marks. They recognised the need to define ‘extension’ relating the 

increased length of the spring. Some candidates simply assumed that the word extension needed no 

explanation and did not gain the first mark. Most candidates did, however, relate the term ‘linear’ to 

proportionality in some way.  
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Question 3 (b) 

Most candidates gained all 4 marks for this calculation and showed their working clearly in the space 

provided. Many candidates are methodically recording the equation and then substituting numbers in a 

new row below. 
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Question 4 (a) 

Most candidates gained all 3 marks. Normal lines and reflected rays were generally drawn using rulers 

and at appropriate angles. A common error was to label the angles i and r between the mirror and the 

rays rather than the normal.  
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Question 4 (b) 

Most candidates gained both marks. If candidates gained only 1 mark it was usually for ‘transverse’.  
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Question 4 (c) 

This question discriminated strongly between candidates’ performances. Many responses did not refer to 

frequency or wavelength even though these key wave terms are directly referred to in part 4 (d) where 

candidates calculated the speed of orange light using its frequency and wavelength in the prism.  

Exemplar 2  

This response explains the differences in refraction angles.  
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Question 4 (d) 

Almost all candidates used the data to calculate the speed of the wave correctly.  
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Question 4 (e) 

This question discriminated strongly between candidates. Candidates in each quartile show a similar 

steep increase in performance. Many responses suggest that candidates do not know that sound cannot 

travel in a vacuum.  
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Question 5 (a) 

This question discriminated strongly between candidates. Many candidates gained 1 mark for halving the 

initial activity (3400 → 1700). This gives an x-intercept of –2400 years and many candidates recorded 

this value (often as a negative number) instead of 1600.  
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Assessment for learning 

 

Ideas about Science (IaS) 2: What conclusions can we make from data? 

The cycle of collecting, presenting and analysing data usually involves translating data from 

one form to another, mathematical processing, graphical display and analysis. Only then can 

we begin to draw conclusions.  

 

Question 5 (b) (i) 

Almost all candidates gained 2 marks for three halvings from an initial 600 cps.  

 

Question 5 (b) (ii) 

This question discriminated strongly between candidates. A common error was to record the remaining 

fraction (
1

8
). Some candidates divided the activity calculated in part (b) (i) by the initial activity (also 

1

8
) 

rather than the corresponding reduction in activity (
7

8
). 
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Question 5 (c) 

Few candidates scored both marks on this question. Those that did clearly used the graph to justify the 

very small decrease in activity (less than 50 cps) posing a similar hazard. A few also recognised that 100 

years is a tiny fraction of the half-life. Candidate responses indicate that many simply assumed that the 

notebook was more hazardous 100 years ago and made no reference to the data.  

Assessment for learning 

 

Ionising radiation is emitted from unstable nuclei as they decay - activity decreases as the 

number of undecayed nuclei decreases.  

Candidates should learn that the activity of a source is associated with the hazard it presents. 
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Question 6 (a) 

This question discriminated strongly between candidates. Many responses showed confusion on the 

arrangement of magnets with the field lines around a single bar magnet. In this arrangement, the field 

direction is an undeviating straight line from N to S. 
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Misconception 

 

There is a misconception that magnetic field lines must be curved.  

 

Question 6 (b) (i) 

This question discriminated strongly between candidates. Higher performing candidates were most likely 

to score more than just 1 mark. Some candidates did not refer to the presence of a magnetic field. Some 

candidates know that there is a magnetic field between N and S, as indicated in part (a) but did not 

clearly use the diagram to state that the current in the wire is in this field. There is also a misconception 

that the current is being induced in this situation.  
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Exemplar 3 

This answer gives a concise explanation.  

 

Question 6 (b) (ii) 

This question discriminated strongly between candidates. Higher performing candidates were most likely 

to score more than just 1 mark. Many did not score. Higher performing candidates were more likely to 

recognise in part (a) (i) that the alternating current has an alternating magnetic field (1). This changes the 

direction of the force (1) which vibrates the coil (1). Alternative marks could also be gained for recalling 

that sound is a longitudinal wave (1) produced by vibrations, e.g. the cone of the speaker (1).  
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Question 6 (b) (iii) 

Most candidates were given 2 marks for selecting the relevant equation and substituting the data. 

Candidates familiar with this experiment or demonstration should know that 1.8 N is an implausibly high 

force for such a small current on such a short length of wire.  

 

Question 6 (b) (iv) 

Most candidates scored more than one mark on this question. Frequent references to increasing 

magnetic flux density indicated that many candidates were correctly referring to the equation F = BIl to 

guide their answer. A common error is to suggest increasing the voltage without referring to how this 

increases the current, or to suggest increasing the thickness or reducing the resistance of the wire in the 

coil – again, without explaining how this increases the current. Some candidates suggested increasing 

the turns and the length of the wire without realising this amounts to the same difference.  
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Using Physics equations 

Physics equations are essential for carrying out calculations.  

However, they are just as useful for identifying the key variables and how they affect each other when 

they are varied.  

 

Question 7 (a) 

Most candidates gained the mark for checking the box in row 3.  
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Question 7 (b) 

Most candidates interpreted the graph correctly and checked the box in row 2.  

 

Question 7 (c) (i) 

Almost all candidates express that renewable energy sources will not run out. This is a familiar question 

and a familiar response that typically gains credit at GCSE.  

 

  



OCR Level 1/Level 2 GCSE (9-1) in Physics B (Twenty First Century Science) - J259/03 - Summer 2025 Examiners’ report 

 30 © OCR 2025 

Question 7 (c) (ii) 

Most candidates concluded that the electricity is produced by a renewable source (the rider) explaining 

that human’s ‘won’t run out’.  

 

Question 8 (a) 

A few candidates gained more than on mark on this question. There were many vague answers that did 

not clearly describe the force due to the increasing weight of water above the penguin or pushing down 

on the penguin. The candidates gaining both marks used the equation linking force and pressure and 

recognised that the area of the penguin is a constant.  
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Question 8 (b) (i) 

Almost all candidates gained at least 3 marks for this calculation of pressure using p = ρgh. 

 

Question 8 (b) (ii) 

Almost all candidates gained 1 mark for stating that the pressure will be higher. However, the equation p 

= ρgh can be used descriptively. In this regard the phrase ‘still dives to 400m’ means that h doesn’t 

change and, to gain the mark, neither does g.  
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Question 8 (c) 

Relatively few students scored marks on this question. Many tried to explain why the penguin was 

floating, rather than explain the cause of the upwards force.  

There is a common misconception that Newton’s third law applies. However, upthrust, due to the weight 

of the displaced water, is a different type of force to the weight of the penguin due to the effect of gravity 

on its mass.  

In this situation the weight of the displaced water produces upthrust which acts on the lower surface area 

of the penguin. It is a net force upwards because it is more than the weight of the atmosphere acting on 

the upper surface area of the penguin. When the weight due to gravity of the penguin is considered, it 

explains where there is no vertical movement.  
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Question 8 (d) 

Almost all students calculated the density correctly for 3 marks.  
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Question 8 (e) (i) 

Almost all students gained 1 mark for describing one of the three trends in this data. Many candidates 

described more than one trend. Many also quoted data in a simplistic way (x number is bigger than y 

number).  

Some attempted to explain decreasing volume with reference to the compression of the air sacs. 

However, candidates need to add additional detail when re-stating information from the stem of the 

question. They needed to refer to the air inside the air sacs being compressed. Some candidates used 

the density equation to explain the increase with respect to decreasing volume. Again, this is insufficient 

at this level. They needed to refer to the mass of the penguin being constant.  
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Question 8 (e) (ii) 

Higher performing candidates used the data appropriately to deduce that at this depth; the penguin’s 

density is higher than seawater. However, very few candidates gained the second mark, usually for 

saying that swimming produces a force that prevents sinking.  

 

Question 9 (a) (i) 

Most candidates know that the force of gravity decreases with distance from the Earth.  
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Question 9 (a) (ii) 

About half of the candidates knew that the satellite has a lower speed in its new, higher orbit. Only a 

handful of candidates referred to the increase in the radius of the orbit.  

Assessment for learning 

 

The force needed to keep an object moving in a circle depends on the speed of the object 

and the radius of the circle. The greater the speed and/or the smaller the radius, the greater 

the force needed. If a satellite or planet slows down, it will be pulled into a smaller radius orbit. 

 

Question 9 (a) (iii) 

Relatively few candidates scored marks on this question. A few candidates linked acceleration to 

changing velocity. A few have the misconception that the velocity is increasing. A handful also know that 

the direction of the satellite changes as it orbits. 

Question structure gives clues to how answers are connected 

Questions 9 (a) (i), (ii), and (iii) are connected. Using the information ‘higher circular orbit’ in the stem a 

simple drawing would show a radius. Using the information ‘difference in speed’ in part (a) (ii), and the 

‘accelerating’ a candidate may consider there is a different velocity. Candidates are reminded that the 

orbit is circular. Any two arrows on a circle have different directions, which also explains acceleration. 
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Question 9 (b) 

Almost all candidates selected and rearranged the momentum equation to calculate the velocity of the 

satellite. Note that the command phrase ‘calculate…..’ implies that the velocity is different in the new 

orbit. There’s no evidence that any candidate used this instruction to amend their answer in part (a) (iii).  
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experienced teachers who want to refresh their 
knowledge and practice.

Why should you use our online 
courses?
With these online courses you will:

•	 learn about the key principles and processes  
of internal assessment and standardisation

•	 gain a deeper understanding of the marking 
criteria and how to apply them consistently  
and accurately

•	 see examples of student work with commentary 
and feedback from OCR moderators

•	 have the opportunity to practise marking and 
compare your judgements with those of OCR 
moderators

•	 receive instant feedback and guidance on  
your marking and standardisation skills

•	 be able to track your progress and 
achievements through the courses.

How can you access our online 
courses?
Access courses from Teach Cambridge. Teach 
Cambridge is our secure teacher website, where 
you’ll find all teacher support for your subject.

If you already have a Teach Cambridge account, 
you’ll find the link to the Online courses under 
the Assessment or Training tab – hover over 
Assessment or Training on the horizontal menu 
and select Online courses from the dropdown.

If you don’t have a Teach Cambridge account 
yet, ask your exams officer to set you up – just 
send them this link and ask them to add you as a 
Teacher.

Access the courses anytime, anywhere and at 
your own pace. You can also revisit the courses as 
many times as you need.

Which courses are available?
We recommend all teachers complete the module 
on Online courses – NEA for their subject. These 
courses provide subject-specific information about 
course content; how to prepare for planning, 
marking and submitting; and support with 
understanding the marking criteria.

The subject-specific courses are tailored for each 
qualification that has non-exam assessment (NEA) 
units, except for AS Level and Entry Level. They 
cover the following topics:

•	 the structure and content of the NEA units

•	 the assessment objectives and marking criteria 
for the NEA units

•	 examples of student work with commentary and 
feedback for the NEA units

•	 interactive marking practice and feedback  
for the NEA units.

We are also developing courses for some of the 
examined units, which will be available soon.

How can you get support and 
feedback?
If you have any queries, please contact our 
Customer Support Centre on 01223 553998 or 
email support@ocr.org.uk.

We welcome your feedback and suggestions on 
how to improve the online courses and make them 
more useful and relevant for you. You can share 
your views by completing the evaluation form at  
the end of each course.
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Tell us what you think
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   Designing and testing in collaboration with you and your students

   Helping young people develop an ethical view of the world

    Equality, diversity, inclusion and belonging (EDIB) are part of everything we do
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