
Qualification
Accredited

ocr.org.uk/science

Oxford Cambridge and RSA

      

TWENTY FIRST 
CENTURY SCIENCE 
PHYSICS B
J259
For first teaching in 2016

GCSE (9–1)

Version 1

J259/01 Summer 2022 series

Examiners’ report

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


GCSE (9-1) Twenty First Century Science Physics B - J259/01 - Summer 2022 Examiners’ report 

 2 © OCR 2022 

Contents 
Introduction .............................................................................................................................................. 4 

Paper 1 series overview ........................................................................................................................... 5 

Question 1 (a) (i)  .................................................................................................................................. 6 

Question 1 (a) (ii) .................................................................................................................................. 6 

Question 1 (b) (i)  .................................................................................................................................. 7 

Question 1 (b) (ii) .................................................................................................................................. 7 

Question 1 (c)  ...................................................................................................................................... 8 

Question 2 (a) (i) ................................................................................................................................... 8 

Question 2 (a) (ii)  ................................................................................................................................. 9 

Question 2 (b) ....................................................................................................................................... 9 

Question 2 (c) (i) ................................................................................................................................. 10 

Question 2 (c) (ii)  ............................................................................................................................... 11 

Question 3 (a) ..................................................................................................................................... 12 

Question 3 (b) (i) ................................................................................................................................. 13 

Question 3 (b) (ii) ................................................................................................................................ 13 

Question 3 (c) ..................................................................................................................................... 14 

Question 4 (a) (i) ................................................................................................................................. 15 

Question 4 (a) (ii) ................................................................................................................................ 15 

Question 4 (b) (i) ................................................................................................................................. 16 

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

Question 4 (c)  .................................................................................................................................... 17 

Question 5 (a)  .................................................................................................................................... 18 

Question 5 (b) ..................................................................................................................................... 19 

Question 5 (c)  .................................................................................................................................... 19 

Question 5 (d) ..................................................................................................................................... 20 

Question 6 (a) ..................................................................................................................................... 21 

Question 6 (b) (i)  ................................................................................................................................ 22 

Question 6 (b) (ii) ................................................................................................................................ 22 

Question 7 (a) ..................................................................................................................................... 24 

Question 7 (b) (i)  ................................................................................................................................ 25 

Question 7 (b) (ii) ................................................................................................................................ 25 

Question 7 (c) ..................................................................................................................................... 26 

Question 8 (a) (i) ................................................................................................................................. 27 

Question 8 (a) (ii)  ............................................................................................................................... 28 



GCSE (9-1) Twenty First Century Science Physics B - J259/01 - Summer 2022 Examiners’ report 

 3 © OCR 2022 

Question 8 (b) ..................................................................................................................................... 28 

Question 8 (c) ..................................................................................................................................... 30 

Question 9 (a) (i)  ................................................................................................................................ 31 

Question 9 (a) (ii) ................................................................................................................................ 32 

Question 9 (b) ..................................................................................................................................... 33 

Question 9 (c) (i) ................................................................................................................................. 34 

Question 9 (c) (ii) ................................................................................................................................ 35 

Question 10 (a)  .................................................................................................................................. 35 

Question 10 (b) (i) ............................................................................................................................... 36 

Question 10 (b) (ii)  ............................................................................................................................. 37 

Question 11 (a)  .................................................................................................................................. 38 

Question 11 (b) (i)  .............................................................................................................................. 39 

Question 11 (b) (ii) .............................................................................................................................. 40 

Question 11 (c) ................................................................................................................................... 41 

Question 12 (a) ................................................................................................................................... 42 

Question 12 (b) (i)  .............................................................................................................................. 43 

Question 12 (b) (ii) .............................................................................................................................. 44 

Question 13 (a) ................................................................................................................................... 45 

Question 13 (b)  .................................................................................................................................. 47 

Question 13 (c) ................................................................................................................................... 47 

  



GCSE (9-1) Twenty First Century Science Physics B - J259/01 - Summer 2022 Examiners’ report 

 4 © OCR 2022 

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. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 
2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 
Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 
our website. 

 

 

 

 

 

 

 

 

 

 

 

 

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/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
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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 qualification in 
Physics (21st Century Science). The other 50% is covered by J259/03 Depth in Physics. 

On the whole candidates found the AO3 questions much more challenging than those testing AO1 and 
AO2. Some of the recall was good but applying knowledge in novel context was often difficult. Some 
candidates struggled with some part of the specification; this was more noticeable when it came to 
practical skills. 

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

Candidates who did less well on this paper 
generally did the following: 

• explained and described scientific concepts 
and ideas using correct scientific terminology. 

• were able to rearrange equations and convert 
values into SI units for calculations. 

• correctly interpreted the context of the 
questions well. 

• found it difficult to substitute the correct values 
into equations. 

• got distracted by the context and re-wrote the 
question stem rather than answered the 
question. 
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Question 1 (a) (i)  

Question 1 (a) (ii)  

More candidates answered part (ii) correctly but many candidates gave the response ‘electrical’ in part 
(i). 
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Question 1 (b) (i)  

Question 1 (b) (ii)  

These two calculations were fairly straightforward and most candidates answered both correctly. 
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Question 1 (c)  

This question was quite challenging to many candidates. A common incorrect response was to use foam 
to insulate the motor. Foam insulation would help to reduce thermal transfer from the motor, but this 
could result in the motor overheating. In this example we need to reduce the frictional losses. 

 

Question 2 (a) (i)  
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Question 2 (a) (ii)  

Most candidates were able to answer these questions quite well. 

 

Question 2 (b)  

Some candidates were confused about whether to use the negative or positive powers but many of them 
recalled the size of an atom correctly. 
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Question 2 (c) (i) 
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Question 2 (c) (ii)  

Many candidates correctly recalled that isotopes have the same number of protons but different numbers 
of neutrons. More candidates got the second part to this question correct and realised that unstable 
atoms are often radioactive. 
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Question 3 (a) 

Candidates struggled with this question, many of them thinking that the forces due to pressure of a gas 
act in random directions or downwards. 
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Question 3 (b) (i) 

Question 3 (b) (ii)  

Most candidates correctly calculated the mass of the book in part (i) but found the calculation of pressure 
in part (ii) more challenging. Many candidates multiplied the force by the area, and some decided to 
square the area of the surface before using the given equation. 

Misconception 

The unit for area is usually m2 or cm2. This doesn’t mean that the numerical value given for 
area should be squared. In this question the area is 0.0012 m2.  
If the length of the sides of a square was given at 0.0012 m then the area of that square is 
0.00122 = 0.00000144 m2. This is very different from being given the value for area. 
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Question 3 (c) 

This was quite a challenging concept for many candidates. It is often easier to think about gases heating 
up and the particles move faster and collide with larger forces. In this case candidates had been told that 
the temperature remains constant so this is not the case. If the gas is compressed into a smaller volume, 
then the particles must become closer together and because of this they will collide more often. 
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Question 4 (a) (i) 

 

Question 4 (a) (ii)  

Most candidates recognised that the paper clips become induced magnets but there were many who 
selected either zinc or copper as magnetic materials. Many candidates were able to describe the 
difference between permanent and induced magnets although a few said that permanent magnets 
always attracted rather than were always a magnet. Magnetic forces can be either attractive or repulsive 
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Question 4 (b) (i) 

This question was not well answered. There were many candidates who suggested that the calculation 
of the mean was incorrect or simply stating that there was no pattern in any of the results. 

Assessment for learning 

IaS2 refers to drawing conclusions from data. The quality of data generated from experimental 
work will depend on both accuracy and precision. Accuracy relates to how close the measured 
values are from the true value, while precision is about how close together repeated 
measurements are. 
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Question 4 (b) (ii)  

When candidates describe patterns in data they need to refer to both the dependent and the 
independent variable, preferably in the correct order. Simply stating that there is negative correlation is 
insufficient. Candidates should clearly state that as the amount of paper increased the number or paper 
clips attracted to the magnet decreased. 

 

Question 4 (c)  

Many candidates correctly selected ‘increase the current’. The most common incorrect response was to 
increase the spacing of the coils. 
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Question 5 (a)  

Many candidates were able to select the correct response to this question. 
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Question 5 (b)  

This question was not well answered. Some candidates gained 1 mark for suggesting a ruler was used 
to draw the rays of light, but there were few other suggestions worthy of marks. Very few candidates 
gained both marks here, and there were several mundane comments about not moving the equipment 
while carrying out the experiment. This question was really about techniques to improve the accuracy of 
measurements specific to this particular practical. 

 

Question 5 (c)  

Many candidates gained the mark here for identifying C as the correct response. 
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Question 5 (d)  

This question was not well answered. Many candidates did suggest that the white light should be split 
into the spectrum using a prism, but in order to carry out this investigation a slit would need to be used in 
order to isolate one particular band of colour. 
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Question 6 (a) 

Candidates performed more successfully at this question than in previous years when this topic has not 
been tested using MCQ style questions. Given the choice of responses, many candidates managed to 
gain at least 1 mark.  
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Question 6 (b) (i)  

 

Question 6 (b) (ii)  

Most candidates correctly used the given equation to calculate the energy transferred in part (i). 
However, in part (ii) many candidates were unable to correctly rearrange the equation to calculate 
current. Commonly candidates tended to multiply the two given values together. There were also some 
candidates who confused the terms ‘potential difference’ and ‘power’ even if they correctly rearranged 
the equation. Some candidates who did the incorrect calculation were able to round their value correctly 
to 2 significant figures and gained 1 mark. 
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Exemplar 1 

This is a well laid out calculation response. The candidate has correctly rearranged the equation to 
calculate power and written it down clearly. Then the values for power (1.1) and potential difference (1.2) 
have been substituted into the equation correctly to give the answer 0.916.  

 

  

Assessment for learning 

Candidates need to be able to use correct scientific terms. Unfortunately, everyday language 
confuses some technical terms, for example, people might use the word power to describe the 
voltage of a battery.  
Matching the term to the unit might help candidates choose the correct value to substitute into 
equations. 

• Potential difference is measured in volt (V). 
• Current is measured in amp (A). 
• Power is measured in watts (W). 
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Question 7 (a) 

Many candidates were able to substitute the given values into the equation correctly. The unit given on 
the answer line is Nm so the distance used in the calculation needs to be in metres. The distance is 
given in cm. Some candidates spotted this and remembered to convert 6.0 cm to 0.060 m before they 
did the calculation. 
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Question 7 (b) (i)  

This question was not well answered. Increasing the distance of the force P from the pivot will increase 
the moment of the pushing force P. If the contact force Q was closer to the pivot it would increase but 
that is a fixed point on this particular hole punch, so it cannot be moved. 

 

Question 7 (b) (ii) 

Many candidates were able to gain a mark for stating that force P and force Q were in opposite 
directions, and that Q was larger than P. 
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Question 7 (c)  

Many candidates gained a mark here for suggesting that the spring returned to its normal size and 
pushed the lever back to position. 
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Question 8 (a) (i) 

Most candidates were able to name the downwards force as weight or gravitational force. Naming the 
upwards force was much more difficult. 
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Question 8 (a) (ii)  

Many candidates were able to use the given equation and substitute in a force value and a mass value. 
Only some candidates calculated the resultant force as 250 – 160 = 90 N, before carrying out the 
calculation. 

 

Question 8 (b)  

Many candidates correctly identified that the two forces were equal and opposite, but some of them then 
thought that this meant that Jack must be stationary or that he had slowed down from the previous 
image. 
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Exemplar 2 

This is a good response to this question. It clearly says that Jack is moving at constant velocity with no 
acceleration. Then it says that there is the same force on each side, which is sufficient for the second 
mark. Both forces are equal in size and act in opposite directions. 

  

Misconception 

When the net force acting on an object is zero, the object is at equilibrium. This means one of 
two things: 

• The object is moving at constant velocity (or constant speed in a straight line). 
OR 

• The object is stationary. 
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Question 8 (c)  

Most candidates correctly identified that parachute C was most suitable, but in order to gain the second 
mark they needed to state that it would have the largest surface area. Just writing out parts of the 
question stem such as it will provide the largest air resistance is not enough to gain a mark. 
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Question 9 (a) (i)  
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Question 9 (a) (ii)  

These questions were not well answered. In part (i) a few candidates suggested the use of a controlled 
environment such as a water bath, but most did not appreciate that a resistance wire gets hot as current 
passes through it. Very few candidates suggested keeping a low current in the wire and there were many 
candidates who incorrectly suggested that the wire should be insulated.  

There was quite a wide selection of incorrect responses in part (ii), but a few candidates did suggest that 
the length of wire and/or the current should remain constant. Candidates putting ‘voltage’ or ‘power’ 
down were not credited, because in order to maintain a constant current in the wire the ‘voltage’ will 
need to be varied as the resistance of the wire changes. Candidates should learn to use the correct 
scientific terminology. 
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Question 9 (b) 

Some candidates were unable to select the correct equation to use from the Data Sheet, and only a few 
of those who did select correctly were able to rearrange to calculate resistance. Some candidates 
attempted to use the equation ‘Power = potential difference × current’ instead, many candidates tend to 
just multiply the given numbers together. 
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Question 9 (c) (i) 
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Question 9 (c) (ii)  

Some candidates did not notice that the scale on the y-axis was different from the scale on the x-axis. 
Most candidates correctly plotted the point at x = 0.32, but often at y = 0.24 instead of y = 0.22. Most 
candidates attempted to draw a straight line through the curved trend and this was difficult to achieve the 
best straight line so a curved line is more appropriate for a curved trend. 

Most candidates were able to state the conclusion that as the diameter increases the resistance 
decreases, but few candidates gained a second mark for more a more detailed description of the trend 
such as it is not a linear trend, or that for larger diameters the change of resistance is less than for small 
diameters. 

 

Question 10 (a)  

Some candidates did recall that both light and microwaves are electromagnetic waves, or that they are 
transverse waves, and some did state that the wavelength or frequency was different. Many candidates 
re-wrote parts of the question stem for their answer here. The text at the beginning of the question is to 
put the science into context, but this question is trying to assess candidates’ knowledge of the 
electromagnetic spectrum, rather than their ability to read the question.  
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Question 10 (b) (i) 

Some candidates were able to select the correct equation and manage to rearrange it to calculate time, 
but most candidates did not convert 90km to 90000m before doing the calculation. 
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Question 10 (b) (ii)  

This question was tricky for most candidates, who tended to either agree or disagree with the given 
statement, without any justification. The concept that both waves travel very fast and that the time delay 
could be considered to be negligible was not appreciated. 
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Question 11 (a)  

Some candidates recalled the correct symbol for a thermistor but did not put the symbol in the gap in the 
circuit, instead trying to draw it over the vertical line on the right-hand side. Some candidates just made 
up their own symbol, such as a circle with a T in it, and some were confusing it with a rheostat or a 
resistor. 
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Question 11 (b) (i)  
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Question 11 (b) (ii) 

In part (i), some candidates did suggest using water bath, and other suggested heating it up slowly until 
it got to the required temperature. In part (ii) most candidates were able to spot that the new result did 
not fit with the hypothesis and that this would make Nina less confident. 
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Question 11 (c)  

Most candidates stated correctly that the resistance decreases as the temperature increases and some 
of them did identify that there was an outlier at 80°C. 
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Question 12 (a) 

This question was not well answered. Most candidates did not realise that this question was really asking 
them to explain the difference between distance and displacement, and instead commented that Jamal 
was running round a curved path rather than straight lines as it would be quicker than having to make 
sharp turns. 
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Question 12 (b) (i)  

Some candidates did suggest that 16 m/s is an unrealistic running speed for people, but a common error 
was to suggest that the numbers Sara was using made it an easier calculation. 
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Question 12 (b) (ii)  

Many candidates were able to select the correct equation from the Data Sheet and manage to calculate 
the acceleration correctly. 
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Question 13 (a)  

Many candidates gained marks here, usually for either saying that gamma rays were ionising and/or for 
saying that this destroyed the cancer cells. Some candidates were able to gain the final mark for some 
discussion of the penetration properties of gamma radiation or this particular process. 
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Exemplar 3 

This candidate has correctly said that gamma rays are able to penetrate skin, but then they say that 
gamma rays attack cells, which is not quite enough for the mark. They need to say that the cells are 
killed or destroyed by the gamma rays for another mark. If they then say that this happens because the 
gamma rays are a type of ionising radiation, they would be able to get full marks on this question. 
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Question 13 (b)  

This question was not well answered. Many candidates made comments about half-life or that it was a 
safe process. A few candidates did show understanding of the difference between contamination and 
irradiation. 

 

Question 13 (c) 

This question was not answered well. Most candidates suggested that X-rays were safer as they were 
not ionising radiation.  

Assessment for learning 

Candidates should appreciate that the frequency range of X-rays and gamma rays overlap. 
There is very little difference in their ionising properties, the difference is really to do with the 
way that they are produced. 
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