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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. 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 J259/03 series overview 
J259/03 Breadth in Physics is one of the two examination components aimed at Higher Tier candidates 
studying the new revised GCSE (9-1) 21st Century Science Suite.  

The 13 questions of this 90 mark paper assess knowledge and understanding from all six chapters of the 
syllabus plus Practical Skills and Ideas about Science. Questions 1 to 3 are overlap questions which 
appear in identical form on the Foundation paper. In common with previous qualifications, approximately 
40% of the marks were awarded for demonstrating knowledge and understanding of scientific ideas, 
techniques and procedures, 40% for applying that knowledge to solve problems and 20% for analysing 
information, drawing conclusions and improving experimental procedures. In contrast with previous 
qualifications, the new examination has a greater mathematical content with approximately 30% of the 
marks for simple and developed calculations. A very small number of questions worth approximately 5 
marks on this paper were synoptic. This means that candidates were required to piece together ideas 
from the different chapters of the syllabus in order to answer them.  

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

• Recalled, rearranged and substituted numbers into equations with their working shown clearly. 
• Recognised when units such as minutes needed to be converted to seconds for example. 
• Made more than one point when following command words to describe and explain and when the 

number of marks indicate that a more developed answer is required.  
• Described and evaluated information presented in charts and diagrams. 

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

• Made use of the answer space to explore a variety of unstructured attempts at calculations. 
Candidates should be reminded that they can use the three pages of additional answer sheets to 
develop their ideas and cross it out when they transfer their response to the answer space. 

• Made fewer attempts to explain or evaluate data. 
• Did not draw upon the breadth of their learning in Physics to apply knowledge and understanding 

in a synoptic way.  

There was no evidence that any candidates were disadvantaged by time constraints. Only a very small 
number of candidates achieved marks that indicated that the Foundation Tier examination would have 
been a more appropriate paper for them. By contrast, 12% of the candidates scored over 60 marks.  
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Question 1 (a) 

A common misconception is that the planets do not all orbit in the same direction. A few candidates were 
able to provide specific examples such as Jupiter is made of gas or Venus does not have a moon but 
most responses gained credit for contradicting assertions from the text box.  

Question 1 (b) 

Most candidates were able to identify one or more of dust/gas/matter but a common misconception is 
that the cloud is pulled together by the Sun’s gravity rather than the gravity it exerts on itself. Many 
responses also revealed misconceptions about the big bang which, fortunately for these candidates, was 
not being assessed and could be ignored.  
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Question 1 (c) 

Only the most able candidates were able to explain that the Sun’s mass is converted to energy or state 
the relationship: E = mc2. Many candidates repeated information from the text box or gave descriptions 
of the process of nuclear fusion.  

Question 2 (a) 

A common error in the responses to this question was to only describe the infrastructure (transformers, 
national grid) that carries the energy and omit to describe the form (electrical) in which the energy is 
transferred.  
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Question 2 (b) (i) 

The higher ability candidates recalled the equation: E = QV, converted minutes to seconds and then 
doubled their answer in recognition of the toothbrush being used twice. Lower ability candidates missed 
one or more of these steps. 

Question 2 (b) (ii) 

The higher ability candidates were able to arrange the equation into the form I = Q/t, convert the 2 
minutes to 120 seconds and use charge = 360 C to calculate their answer. Many of the responses of 
lower ability candidates seemed to indicate that they did not understand the question structure ((i), (ii) 
etc.), which meant that they did not attempt to use the information provided in the stem of 2b.  
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Question 3 (a)  

The vast majority of candidates calculated 720,000 correctly. 
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Question 3 (b) (i) 

This is the first of the synoptic questions and it assesses syllabus statements 6.1.6 and 2.1.3. 
Candidates have been steered towards thinking about specific heat capacity. They now needed to use 
the relationship E = P x t in a rearranged form and extract the information about power from the table. A 
common error was to divide the 720,000 calculated in (a) by the specific heat capacity.  

Question 3 (b) (ii) 

To access this question candidates must first realise that the extra time means more energy will be 
supplied than is used to heat the oil. Many candidates made this conceptual leap but then gave simplistic 
answers such as ‘some of it will be wasted’. Only the higher ability candidates identified that the metal of 
the radiator and the air in the surroundings would also be heated.  
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Question 4 (a) 

The common errors in responses to this question were failing to convert hours to seconds and giving the 
final answer incorrectly rounded.  

Question 4 (b) (i) 

Candidates needed to select the equation v2 – u2 = 2as. Most candidates who were able to substitute the 
numbers into this equation did the rearrangement at the end and gained full marks. Many of the lower 
ability candidates attempted to use speed = distance ÷ time which was insufficient to gain any marks. 
Some candidates determined, using the relationship acceleration = speed change ÷ time, that it would 
take 1.5 seconds. However, only the candidates who were able to multiply this time by a velocity gained 
credit for this alternative approach. By applying the average velocity (50 m/s) were able to get 3 marks. 
Two marks were gained for applying the initial or final velocities.  
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Question 4 (b) (ii) 

This was generally well answered as most candidates understand that velocity is speed with a direction 
and that the direction of the car changes.  

Question 5 (a)  

Most candidates appreciate that the frequency of the sound does not change, however a very common 
error was to indicate that wavelength would decrease.  
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Question 5 (b) 

By contrast with part (a), most candidates made correct use of the wave equation to calculate the 
frequency of 500 Hz. 
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Question 6 (a) 

This question is aimed at assessing specification statement 1.4.7. Candidates should be able to explain 
that the transmission of sound through the bones of the ear works over a limited frequency range. 
Although many candidates made reference to the ear drum, very few candidates referred to the bones. 
Candidates who were able to identify that humans have a hearing range often found it difficult to use the 
data to conclude that we are less sensitive to frequencies at the lower limit of that range.   

Question 6 (b) (i) 

Most candidates gained credit for identifying a continuous variable such as the distance between the 
phone and Mia or using the same frequency values from the first experiment. Discrete variables such as 
‘use the same wall’ did not gain credit.  
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Question 6 (b) (ii) 

Most candidates were able to express the idea that waves are transmitted through the wall but only a 
few of the most able candidates were able to explain the faintness of the sound in terms of absorption or 
reflection of the sound waves. A common response was simply to state that the waves had lost energy 
with no attempt to explain the cause of the energy loss.  

Question 6 (c)  

In this AO3 (develop and improve experimental procedures) question, candidates gained credit for the 
idea of testing frequencies above and below 2000 Hz. Many weak responses only suggested testing up 
to 2000 Hz. A very few of the more able candidates gained a second mark either for the idea of using 
regular, smaller increases in frequency or for adapting their apparatus to permit smaller volume 
increments. Only a handful of candidates were able to make all three points.  
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Question 7 (a) 

This question assesses specification statement 3.7.1. Many candidates used the term ‘induction’ given in 
the stem of the question and referred only to current being induced. More able candidates recalled that 
potential difference must be produced in order to drive the current. Only the higher ability candidates 
were able to link the movement of the magnet into the coil to the idea that the magnetic field changes 
around the coil, or that the magnetic field cuts the coil.  
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Question 7 (b) (i) 

This question was generally answered very well with most candidates gaining both marks. Common 
errors were to start the best fit line at the origin or not use a ruler.  

Question 7 (b) (ii) 

Almost all candidates were able to read their graph correctly to gain this mark.  

Question 7 (b) (iii) 

Most candidates found it quite difficult to suggest that either a motor or a machine could be used to 
control the speed of the motor. A common response was to explain what is meant by speed. These 
responses described the idea of moving the magnet a certain distance in a certain time without 
explaining how that could be done.  
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Question 7 (c) 

Only the higher ability candidates scored one or more marks on this second synoptic question which 
assesses specification statements 3.7.3 and 4.1.1. Many candidates have the misconception that 
magnetic fields can be described, like static electricity, in terms of positive and negative charges. A 
common error therefore was to state that like charges repel. Where candidates gained one mark, this 
was generally for identifying that like poles were repelling. Only a very small number of candidates were 
also able to explain that the magnetic field of the coil was due to the current in it.  

Question 8 (a) 

Most candidates score both marks on this question. A common error was to omit the negative sign for 
the (0, -1) electron.  

  

 18 © OCR 2018 



GCSE (9-1) Twenty First Century Science Suite - Physics B - J259/03 - Summer 2018 Examiners’ report 

Question 8 (b) 

Most candidates scored at least one mark for this AO3 (making judgements and drawing conclusions) 
question. However many more candidates could have gained more marks if they had been just a little 
more precise in their answer. In general candidates recognised that the Tc-99m has a short half-life in 
comparison to Mo-99. Commonly, candidates go on to explain that the Tc-99m would decay. While this 
is correct it is insufficient for the idea that so much would decay there would be little left after 
transportation.  

Question 8 (c) (i) 

To answer this question, candidates first needed to refer back to the data table to find that Tc-99m has a 
half-life of 6 hours. Most candidates were able to show some understanding that the number of 6-hour 
half-lives in 24 hours is 4. A common error is to divide 100% by 4.  
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Question 8 (c) (ii) 

Most candidates were able to express the idea that Tc-99m spends less time in the body compared with 
Ti-201. Very few candidates were able to address the ‘safer’ aspect of this comment however. These 
candidates recognised that with less time in the body, there would be less exposure to radiation or 
express this in some other comparative way such as ‘less damage to cells’.  
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Question 9 (a) 

Most candidates identified both correct statements.  
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Question 9 (b) 

Only the higher ability candidates were able to score one or both marks on this third of the three synoptic 
questions. Specification statements 4.3.2 (use free body diagrams where several forces lead to a 
resultant force) and 6.4.10 (factors which influence floating or sinking) are assessed. Many candidates 
recognised that the further force was in the upwards direction but were unable to recall the name of this 
force (reaction). A common error was to add a down arrow labelled gravity. Only the candidates who 
were able to deduce that ‘resting on the bottom’ implied zero resultant force were able to calculate that 
18 mN is needed to balance the forces.  

Question 9 (c) (i) 

This question assesses specification statement 6.4.9 (the increase in pressure with depth leads to an 
upward force). Only the most able candidates were able to recall this explanation. There were many 
confused attempts at an explanation but a common error was to ascribe the cause of upthrust to the 
bubbles produced by the dissolving tablet.  
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Question 9 (c) (ii) 

A very common misconception is that the table has more upthrust due to its greater mass or weight or 
density.  

Question 10 (a) 

Examiners allowed any recognisable mirror image of a thermistor symbol. However, a little more than 
half of the candidates were able to recall the circuit symbol. A common error was to draw the symbol of a 
variable resistor.  
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Question 10 (b) (i) 

Most candidates were able to describe the relationship (temperature increases so potential difference 
increases) but only the most able candidates were able to explain this in terms of the decreasing 
resistance of the thermistor. Only a small percentage of the candidates also managed to explain that 
since the supply voltage remained constant, then if the p.d. across R1 was rising, then the p.d. across the 
thermistor must be falling.  
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Question 10 (b) (ii) 

Candidates are unclear about what is meant by the term sensitivity. However responses such as ‘Alex is 
right / Alex is wrong’ are 50/50 and therefore always likely to be regarded by the examiner as insufficient 
without further explanation. Comments about sensitivity were therefore ignored and marks were awarded 
for the recognition that small changes in temperature when the temperature is high produce larger 
changes in p.d. (or the opposite at low temperatures). Candidates who supported this conclusion with 
readings from the graph gained both marks.  
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Question 10 (c) (i) 

The term ‘systematic’ error is clearly unfamiliar to most candidates so the mark scheme was eased to 
allow any idea that the error was in some way built-in to the apparatus. So we allowed apparatus error, 
equipment error and zero error as acceptable alternatives.  

Question 10 (c) (ii) 

Only the most able candidates scored one or both marks on this question. Candidates were often able to 
explain that the resistors would get hot but very few candidates were able to explain that this was due to 
the current. Of those that did, a common error was to suggest increasing the voltage in order to reduce 
the current. Candidates most often gained one mark for suggesting that the effect should be measured 
and taken into account. A common misconception was that the thermistor needed to be insulated.  
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Question 11 (a) 

Most candidates gained three marks for this calculation. Where this was not the case, candidates were 
unable to recognise that the force could be calculated using mass x gravitational field strength. It was 
clear from many responses that candidates simply recalled that 1 kg is 10 N and did not show this step of 
the calculation in their working.  
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Question 11 (b) (i) 

 

Question 11 (b) (ii) 

Only a handful of candidates scored any marks for these two questions. Commonly, candidates held the 
misconception that the difference in predicted and actual measurements was due to the overhang of the 
1.0 kg mass at the end of the ruler thereby increasing the moment on the left hand side. Candidates are 
not required to know that the mass of an object acts through its centre on this syllabus, but the increased 
left hand side moment line of reasoning does not explain why the measured right hand distance is less 
than predicted. Candidates who recognised that with the pivot in the position shown, there would be a 
moment due to the ruler itself were able to suggest moving the pivot to the middle to remove this 
moment. 
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Question 12 (a) 

Almost all candidates were able to multiply 5 by 1.6 to get 8 here.  

Question 12 (b) (i) 

Most candidates gained at least one mark for calculating the momentum of trolley B (2.5 x 1.6 =) 4. A 
common error was then to divide the momentum of B by the momentum of trolley A (1.6 x 5 = ) 8. 
Conveniently, this produces the number 0.5 but many candidates clearly did not realise that this number 
is not a speed and so felt that they had answered the question. Candidates who set out their calculation 
to show the conservation of momentum were able to deduct the momentum of A from B and equate that 
to the combined mass multiplied by the unknown velocity.  
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Question 12 (b) (ii) 

Candidates often gained one mark for selecting and rearranging the impact equation in the form Force = 
change in momentum ÷ time. Many then struggled to determine the change in momentum of trolley A but 
were able to gain a compensatory mark for dividing the number that they had calculated as ∆ρ by 0.2. 
Candidates who were able to use the mass of A (5kg) multiplied by its change in speed (1.6 – 0.53) 
generally gained all four marks after dividing their answer by 0.2.  
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Question 13 (a) 

Candidates needed to be able to recall and apply Fleming’s left hand rule. At every position, the direction 
of the current is perpendicular to the magnetic field and so the force or thrust or motion indicated by the 
thumb is out of the page. 
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Question 13 (b) 

Most candidates were able to select the correct formula but then failed to calculate the length of the 
conductor with a correct unit conversion.  
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