
Qualification
Accredited

www.ocr.org.uk/science

GCSE (9-1)

TWENTY FIRST CENTURY
SCIENCE PHYSICS B

Examiners’ report

J259/02 Summer 2019 series
Version 1

J259
For first teaching in 2016

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


GCSE (9-1) Twenty First Century Science Physics B - J259/02 - Summer 2019 Examiners’ report 

 2 © OCR 2019 

Contents 

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

Paper 2 series overview ........................................................................................................................... 5 

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

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

Question 1 (c) ....................................................................................................................................... 7 

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

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

Question 2 (a) (iii) ................................................................................................................................. 9 

Question 2 (b) (i) ................................................................................................................................. 10 

Question 2 (b) (ii) ................................................................................................................................ 10 

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

Question 3 (a) (i) ................................................................................................................................. 11 

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

Question 3 (b) ..................................................................................................................................... 12 

Question 3 (c) ..................................................................................................................................... 13 

Question 4 (a) (i) ................................................................................................................................. 14 

Question 4 (a) (ii) ................................................................................................................................ 14 

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

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

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

Question 5 (b) ..................................................................................................................................... 18 

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

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

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

Question 5 (d) (iii) ............................................................................................................................... 21 

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

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

Question 6 (c) ..................................................................................................................................... 23 

Question 6 (d) (i) ................................................................................................................................. 23 

Question 6 (d) (ii) ................................................................................................................................ 24 

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

Question 7 (a) (ii) ................................................................................................................................ 25 

Question 7 (a) (iii) ............................................................................................................................... 25 

Question 7 (b) ..................................................................................................................................... 26 

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



GCSE (9-1) Twenty First Century Science Physics B - J259/02 - Summer 2019 Examiners’ report 

 3 © OCR 2019 

Question 7 (c) (ii) ................................................................................................................................ 27 

Question 8 (a) (i) ................................................................................................................................. 28 

Question 8 (a) (ii) ................................................................................................................................ 29 

Question 8 (b) ..................................................................................................................................... 29 

Question 9 .......................................................................................................................................... 30 

Question 10 (a) ................................................................................................................................... 33 

Question 10 (b) ................................................................................................................................... 34 

Question 10 (c) (i) and (ii) ................................................................................................................... 34 

  

https://www.surveymonkey.co.uk/r/ZL5Z53B


GCSE (9-1) Twenty First Century Science Physics B - J259/02 - Summer 2019 Examiners’ report 

 4 © OCR 2019 

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. 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 can be 
downloaded from OCR. 
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Paper 2 series overview 
J259/02 is the foundation tier of one of the two examination components for the GCSE (9-1) Physics B 
specification (21st Century Science.) Candidates will have already sat the examination for the Breadth in 
Physics component and this is the examination for the Depth in Physics component. The last three 
Questions, 8, 9 and 10, are also on the higher tier and are marked with the same mark scheme. These 
are the most challenging questions on this paper. 

This component accesses content from across the whole specification. It allows candidates to 
demonstrate their depth of understanding of specific aspects of the content. To do well on this 
component, candidates need to be able to apply their knowledge and understanding to new contexts and 
to be able to analyse the information and ideas presented by the questions. In calculations, they should 
write down the equation they are going to use and show their working. 

Candidates who did well on this paper 
generally did the following Least successful topic/question/set texts 

• Used the information given in the question 
and their own knowledge in their answers.  

• Could do required calculations and showed 
their method clearly.  

• Were able to apply their knowledge and 
understanding to new situations.  

• Attempted all the questions.  
 

• Did not show the steps in their calculations.  

• Remembered equations incorrectly.  

• Gave no response to a number of questions.  

• Did not understand some of the unfamiliar 
situations and either did not have the 
knowledge or could not apply it. 

 

More candidates showed their working than was the case last year. They had the skills and knowledge 
to do very well on Question 6 and Question 8.  

Most candidates managed their time well and attempted the last question, although they were less 
successful with this harder question.  

Other questions they found difficult were Questions 1 and 7. 
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Question 1 (a) 

Very few candidates knew that the field was electric. The most common answers were electromagnetic 
and magnetic. 
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Misconception 
Electric and 
magnetic fields 

Whilst a common misconception in questions of magnetic field is to 
introduce the notion of electric charge and to consider electrostatic 
attraction and repulsion, this question demonstrates the converse, 
confirming that candidates are unclear as to the distinction between electric 
and magnetic fields. 

Question 1 (b)  

Most candidates knew that this was because the balloon was attracted to the cloth. A few said that this 
was because unlike charges attract, or positive and negative charges attract, and some said electrons 
and positive ions attract. Other candidates thought this was a magnetic interaction, or tried to state (but 
did not know) the particles that were interacting. For example, some suggested positive and negative 
electrons.  

Question 1 (c) 

The most common correct response was to say that the balloon had gained electrons. Some candidates 
said that the cloth lost electrons. Many candidates did not say enough for 2 marks. There were many 
incorrect statements about atoms, protons, neutrons and ions moving between the balloon and the cloth.   
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Question 2 (a) (i) 

A common error here was to omit the units. 

Text in the right hand column to indicate how this callout is relevant to the question.  

 

AfL 
 
Units 
Standard form 
Powers of ten 

Three consistent areas which will lose marks for candidates. 

Candidates should always put units to support any measured value. 

Answers are always acceptable in standard form. 

Candidates often overlook the link between powers of ten and prefixes to 
units 

Whilst there may be occasions where credit is given for inappropriate 
numbers of significant figures or numerical answers with no units, 
candidates will never lose marks for answering in standard form with the 
correct units 
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Question 2 (a) (ii) 

Few candidates gave the standard horizontal line for direct voltage and sine curve for alternating voltage. 
The direct voltage was often shown increasing from zero. For the alternating voltage, it was good to see 
that many candidates who drew a varying voltage understood that this should vary between positive and 
negative.   

Question 2 (a) (iii) 

Some higher ability candidates were able to write this down, while others successfully used the equation 
energy = power × time to calculate it. A number of lower ability candidates omitted this part of the 
question. There were many different incorrect answers.  
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Question 2 (b) (i) 

It was pleasing to see candidates correctly calculating the energy. The majority scored the full 3 marks 
here. A few forgot to convert to kWh, but almost all those who knew how to do the calculation also 
remembered the conversion. 

Question 2 (b) (ii) 

Answers were split fairly evenly between kettle A and kettle C. Those who correctly selected kettle A 
almost always give the correct reason and scored full marks  

Question 2 (c) 

Most candidates knew that a transformer changes the voltage. 
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Question 3 (a) (i) 

Many candidates knew that card R absorbed the green light, but very few knew that card G scattered the 
green light, in this instance reflects was also an allowed answer even though it was not on the list. The 
more common incorrect response was ‘refracts’. 
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Question 3 (a) (ii) 

Most candidates of all abilities knew that Sarah should shine blue light on the cards, a small number 
chose white.  

Question 3 (b) 
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Candidates found this difficult. They seemed reluctant to say that Sarah was wrong; some said she was 
right, or mostly right, and then went on to say, for example, ‘But the lined curved at the end’. Many of 
these answers were acceptable, depending on the exact wording. Those who said Sarah was wrong 
usually said only that the line wasn’t straight or that it curved, and not enough for 2 marks. A common 
incorrect answer was to say that the incident angle should be the same as the refracted angle each time. 

Question 3 (c) 

Most candidates used the equation and successfully handled the numbers to get the correct answer and 
scored 2 marks here. In most cases they were unable to write their answer in standard form to 2 
significant figures. Some wrote the number out as a decimal without a power of 10, and others gave 1 or 
3 significant figures.   
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Question 4 (a) (i) 

Predictably examiners saw many different good answers here. Not all candidates gave a comparison, 
and some didn’t say which body their answer referred to; for example. ‘One is hotter.’ 

Question 4 (a) (ii) 

This extended writing question was marked by level of response, and candidates found it difficult. Level 
3 responses were seen from a small minority who drew a labelled diagram showing orbiting planets and 
wrote something about the formation of both planets and star which mentioned gravity and fusion. 
Others drew a diagram and mentioned one process, usually either gravity or fusion, which was sufficient 
for a level 2. Most candidates did not know that the planets were formed from the same dust/gas cloud 
as the Sun – from the dust/gas left over from the Sun formation. Some candidates thought the planets 
were magnetically attracted to the star. Some drew diagrams that did not show that the planets orbited 
the star. There were a number of candidates who could not access this question, some confused star 
formation with the big bang, others with an explosion, or sometimes a supernova. Some diagrams were 
not labelled at all. 
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Exemplar 1 

 

This is a Level 3 exemplar. The candidate has drawn a clear labelled diagram showing that the planets 
orbit at different distances. They have given some detail of the star formation; that it started from a 
nebula and fusion occurred. They have recognised the role of gravity and that the planets have formed 
from ‘bits of rock’ i.e. dust.  The candidate has not made it clear that gravity caused the nebula to 
condense and fusion to start. It is not clear whether the bits of rocks were the planets, or gravity caused 
them to clump into planets, so this response was given the lower mark in the level.    
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Exemplar 2 

 

This is a Level 2 example. The candidate has drawn a clear labelled diagram showing that the planets 
orbit at different distances. They have confused star formation with the big bang. However, the 
description of the first stage in the process is correct – a cloud of dust and gas was pulled together by 
gravity. This is a partial description of the processes and is a Level 2 response. It is clearly 
communicated and was awarded the higher mark in the level. 
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Question 4 (b) (i) 

The majority of candidates said clearly, and correctly, that the further away the galaxy the faster it’s 
speed. One mistake was to give a specific rather than general case, for example, ‘The Tadpole galaxy is 
further away and moves faster’.  Low ability candidates re-stated some of the information shown in the 
table. 

Question 4 (b) (ii) 

The majority of candidates gained 2 marks on this question. Some did not realise the 3rd galaxy was GN-
z11, either leaving it blank or suggesting ‘Milky Way’.  
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Question 5 (a)  

Many candidates understood that this was because the alpha radiation would not pass through the 
plastic case. Some candidates knew this but did not gain the mark because they said, for example, 
‘Because alpha radiation will not pass through paper,’ leaving the examiner to deduce that it would not 
pass through plastic.  

Question 5 (b) 

Most candidates did not give enough detail here. Some wrote a very general statement that repeated the 
question. Others wrote about a general experiment to measure radiation level, and did not apply it to the 
alarm. Some low ability candidates did not understand the question and wrote about using smoke to set 
off the alarm, or see if it would work.   
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Question 5 (c) 

Candidates knew that this was not a good idea. Many said that the gamma radiation would pass through 
the plastic and others gave a reason why gamma radiation was harmful, but few made both points. 
Some of the answers about gamma radiation being harmful were too vague to score, and some said that 
it was ionising, not recognising that alpha radiation is more ionising. 
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Question 5 (d) (i) 

Most of the candidates correctly stated that the half-life was 400 years 

Question 5 (d) (ii) 

Answers were almost evenly split between the completely correct value of 10 000 counts per second or 
calculations which were completely wrong. 
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Question 5 (d) (iii) 

This was a difficult curve to draw and a number of candidates did not attempt it. Most candidates who did 
scored the mark for showing that the curve started at 30 000, but some drew curves which kept the 
difference in activity the same throughout. A few excellent curves were seen with activities correct at 400 
years and 800 years and these usually showed a decreasing difference and scored full marks.     

Question 6 (a) 

The large majority scored full marks for this question. 

  



GCSE (9-1) Twenty First Century Science Physics B - J259/02 - Summer 2019 Examiners’ report 

 22 © OCR 2019 

Question 6 (b) (i) and (ii) 

The majority gained full marks in 6b(i), but some candidates said, for example, ‘The line is going up’ or 
‘The gradient is increasing,’ or gave other similar vague or incorrect descriptions of the graph. A similar 
pattern of answers was seen for 6b(ii). 
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Question 6 (c) 

Most candidates calculated the acceleration correctly. Very few knew the units for acceleration. The 
most common answer was m/s.  

Question 6 (d) (i) 

Most candidates estimated the mass to be outside the acceptable range of 500 kg to 7500 kg. In most of 
these cases a mass less than 500 kg was chosen, often less than 100 kg. 
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Question 6 (d) (ii) 

Candidates were allowed to carry forward errors from parts (i) and (ii) so a number scored full marks 
here. However, this was one of those questions where many candidates deduced that they must either 
divide or multiply the two numbers. They carried out both calculations and the majority then chose 
‘divide’ for their final answer, scoring zero marks. 

Question 7 (a) (i) 

The straight line was the most popular choice, but there were plenty of examples of both incorrect 
answers. 
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Question 7 (a) (ii) 

Candidates found this calculation difficult. Many scored 2 marks but either did not convert milliamps to 
amps, or did so incorrectly. A large number used 2.4 V somewhere in their calculation. A common 
incorrect answer was 2.4 × 60 = 144 C. 

Question 7 (a) (iii) 

This calculation was also difficult and again some candidates forgot to convert the current to amps. To 
award marks examiners must be able to see the calculation. A few candidates wrote only ‘1200’ which 
could not be awarded any marks. 
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Question 7 (b) 

Many candidates knew the reading would increase, but many thought this was because there would not 
be any current until the switch was closed. Some said that the circuit was now complete, not recognising 
that there was a complete circuit already. Few said that both lamps would each have an identical current 
doubling the ammeter reading. 

Question 7 (c) (i) 

The diode was not well known, but was the most common answer. LDR was a popular choice, but there 
were also a number of responses for lamp and a few for thermistor. 
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Question 7 (c) (ii) 

Of the candidates that chose the diode, most could not draw the symbol accurately. A number of 
answers showed that they had some idea of what it looked like, but could not remember enough to score 
a mark. The lamp and the LDR seemed to be better known and a number of candidates were credited 
for an error carried forward.  
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Question 8 (a) (i) 

This question, and questions 9 and 10 are material that is also on the higher tier exam paper. Most 
candidates drew an anticlockwise arrow. Some candidates did not answer this part. 

 

AfL 
Answers on 
diagrams 

Candidates often miss parts of questions which require them to mark or 
annotate a diagram, rather than writing an answer in blank space. 
Encourage them to read the text for instructions rather than scanning for 
answer space to identify where there is a command word, such as complete 
or show, both here and in question 10(b). 
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Question 8 (a) (ii) 

Most candidates successfully calculated 12 revolutions per minute. The most common error was an 
answer of 3 revolutions per minute. 

Question 8 (b) 

Most candidates gained full marks here. There were some candidates who could not decide whether to 
multiply or divide. They did both calculations and then selected one as the final answer. Those who 
chose incorrectly scored no marks. Candidates leaving both calculations, even if mathematically correct, 
would not receive any credit.  
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Question 9 
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This question, requiring extrapolation and interpretation of the intercept, was difficult for all candidates, 
including those taking the higher tier exam. Most foundation candidates made a good attempt at 
interpreting the graph, including several calculations in their answer. They scored level 2. Very few level 
3 responses were seen.  

Exemplar 3 
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This exemplar is a Level 2 response. The candidate has attempted to use the equation to calculate 
density with the mass of the liquid and cylinder and the volume of the liquid. Although they have stated 
that the mass includes the cylinder, they have not realised they need to calculate the mass of the liquid. 
A correct calculation would be a Level 3 response. They have stated that the Density of E is greater than 
the density of F and this evaluation, together with the attempted calculation is a Level 2 response. The 
communication is clear so the mark at the top of the level was awarded.    

Exemplar 4 

 

A Level 1 response. This candidate has not made any attempt at a calculation. They have evaluated the 
information to state that the density of E is greater than F. This is sufficient for Level 1 and has been 
given the mark at the top of the level. 
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Question 10 (a) 

Some higher ability candidates scored 2 marks here, but many candidates did not say that increasing the 
number of sheets of paper decreased the intensity, and scored only 1 mark for increasing light intensity 
decreased resistance. A common answer was that increasing the paper increased the resistance. Some 
lower ability candidates did not use the graph to answer this question, they wrote general statements 
about light intensity and resistance. Some candidates wrongly deduced that increasing light intensity 
increased resistance. 
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Question 10 (b) 

Many candidates did not add to the circuit diagram.  A common answer showed the ammeter and 
voltmeter both in series. The ammeter and voltmeter symbols do not have horizontal lines through them, 
and examiners often could not award a mark because of these incorrect symbols.   

Question 10 (c) (i) and (ii) 

Answers to both c(i) and c(ii) showed that candidates understood the importance of having the same 
light source and the same ambient light. A few said that the distance between the LDR and the light 
source should be kept the same. A number of different, sensible ways to keep ambient light the same 
were suggested. Many others suggested identical LDRs and sheets of tracing paper, which were already 
stated in the question. A few said, ‘Keep the experiment the same’ which was too vague to be awarded 
any marks. 
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