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Introduction 
Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 
examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 
examined in the questions and highlight good performance and where performance could be improved. 
A selection of candidate 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 OCR. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  
Did you know that you can save this PDF as a Word file using Acrobat Professional?  
Simply click on File > Export to and select Microsoft Word 
(If you have opened this PDF in your browser you will need to save it 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). 
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Paper 7 series overview 
J260/07 is one of the four examination components for the Higher tier GCSE (9-1) Twenty First Century 
Science Combined Science B. This component assesses the contents of the physics chapters P1 to P6 
and the practical skills in chapter BCP8. The question styles used include objective, short response and 
one extended Level of Response. 

Candidates who did well on this paper 
generally: 

Candidates who did less well on this paper 
generally:  

• carefully read the question and followed the 
instructions given by it including what to 
include in the response 

• stated the correct equation in calculation 
questions and included full substitution of 
numbers and working towards their answer 

• used relevant physics equations when 
answering written questions to explain how 
quantities link together 

• used specific examples when describing and 
explaining 

• demonstrated the ability to analyse information 
to draw conclusions and presented them 
concisely 

• used scientific terminology appropriately when 
applying knowledge 

• applied knowledge of correct scientific units, 
conversion of units, standard form and 
rearrangement of equations. 

• misinterpreted the question and did not follow 
the instructions given 

• did not state the equation used in calculations 

• did not show correct substitution of numbers in 
calculation questions 

• gave responses that were too vague or 
ambiguous 

• did not attempt to convert units to the correct 
SI unit in calculation questions 

• did not use scientific terminology in responses 
or used scientific terminology incorrectly. 
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Question 1* 

Candidates were expected to describe benefits of using these renewable energy resources, such as the 
idea that they are renewable resources or the idea that they do not contribute to global warming by 
releasing greenhouse gases. Many candidates described these benefits by describing the drawbacks of 
using fossil fuels and stating that wind and solar do not have these drawbacks and this often worked 
well. Candidates were also expected to describe the risks associated with the use of wind and solar 
power and many candidates did describe these resources as being ‘unreliable’ or ‘weather dependent’, 
which did gain credit. However a better response is one that gives specific risks such as ‘wind power 
only generates electricity when the wind is blowing and it is not always windy’ or ‘solar panels do not 
generate electricity at night’. Finally, candidates were expected to explain how pumped storage could 
help reduce the risks. Not as many candidates managed to do this clearly, but some did and a fairly 
succinct explanation such as, ‘the water could be stored and used to generate electricity when wind and 
solar cannot meet the demand’ is enough here to gain the credit. 

It is also worth noting that this question is also on the Foundation tier paper and therefore candidates 
were not expected to provide much detail in order to satisfy each of the level criteria given on the mark 
scheme. 
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Exemplar 1 

This is a Level 2 response since it clearly gives both the benefits and risks of wind and solar power 
production. However, there is no mention of how pumped storage could help reduce the risks, just 
comments on the perceived disadvantages of them. A sentence on the end such as ‘pumped storage 
can help reduce the risks of using solar and wind by generating electricity when the output from wind and 
solar is low due to unsuitable weather’ would be enough to get this into Level 3.  
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Question 2 (a) 

The first mark was for measuring the distance travelled and the second for measuring the time to travel 
that distance. Some candidates did not score marks here because their response was too vague. 
Common incorrect responses were ‘measure the distance’ and ‘use a stopwatch to time it’. Candidates 
who were clear about the measurement being taken scored the marks here. 

Assessment for learning 

 

Questions such as this one that assess practical skills are included in the GCSE Science 
exams every year. It is important to make time for lessons in which candidates take 
measurements with measuring devices, analyse their data and also describe their method. 
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Question 2 (b) (i) 

Many candidates did not refer to the graph in their response and therefore scored zero. The question 
asks to explain how the graph shows that the trolley is accelerating. The best explanations referred to 
the increasing gradient of the line. 
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Question 2 (b) (ii) 

Many candidates did not seem familiar with the idea of a tangent and many others were not able to 
correctly read the change in y and change in x values in order to correctly calculate the gradient. Some 
candidates just counted the number of squares on the grid in each direction. The GCSE Science papers 
have to test the mathematical skills detailed in the specification, and adding a tangent to a curve is one 
of those to be tested along with calculating the gradient of a straight line. 

Assessment for learning 

 

There are many opportunities, within the physics part of the specification, for candidates to 
plot a graph and then calculate the gradient from the line in order to determine a physical 
quantity or add a tangent to calculate the gradient at a point. Consider adding this step on to 
the end of a graph drawing task or conduct lessons where a graph is already produced and 
students have to add a tangent or calculate the gradient from the line. 
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Question 2 (c) (i) 
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Many candidates selected the wrong equation here. The use of the term ‘resultant force’ led many to try 
to use the equation including momentum instead suggesting that many candidates do not recognise that 
the force in the equation is a resultant force. Again, this question was also on the Foundation tier paper 
and once the correct equation was selected the remaining marks were very accessible. Candidates 
should be encouraged to clearly write down the equation they are using first and to clearly state the 
value they have read from the graph, even if they aren’t sure what to do with it. 

 

Question 3 (a) (i) 

Common incorrect choices were ‘light waves are longitudinal waves’ and ‘light waves only travel through 
a vacuum’. 

 

Question 3 (a) (ii) 

If a mark was lost here it was usually mixing up the order of absorbed and reflected. 
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Question 3 (b) (i) 

Many candidates identified the waves on the rope as transverse and the sound wave as longitudinal but 
were less successful at accurately describing these wave types. Many responses included remembered 
descriptions of oscillation directions such as ‘the wave moves at 90˚’ or ‘the wave is parallel’. A correct 
description of the oscillation direction must include reference to the wave direction to be correct. 
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Question 3 (b) (ii) 

Incorrect responses included double the amplitude and incorrect wavelength values due to trying to read 
peak to peak from the graph. 
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Question 4 (a) (i) 

The mark scheme allows a mark if a few of the letters are in the wrong order. As with the practical 
question earlier in the paper, candidates are more likely to do well here if they have worked through this 
investigation themselves in lessons. 
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Question 4 (a) (ii) 

The marks here were for practical methods to improve the visibility of the rays. Responses such as 
‘make the room dark’ did not receive as much credit as responses that gave a practical method for 
making the room dark, such as turning off lights and closing window blinds. 
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Question 4 (b) (i) 

Few candidates obtained both marks here. On refraction ray diagrams candidates should be encouraged 
to identify the normal line and then make sure that all angles are measured between the ray and the 
normal. 

Misconception 

 

Refraction and reflection angles on ray diagrams are always between the ray and the normal 
line. 
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Question 4 (b) (ii) 

Candidates could score the mark here as ECF (error carried forwards) for the incorrect angle identified 
as the refraction angle. But many candidates still did not get this mark due to incorrectly reading the 
protractor, usually coming close but not correctly reading the value. 

 

Question 4 (c) 

This question was generally well answered, although many candidates lost a mark through either not 
correctly dealing with the powers of ten and therefore obtaining an answer with a power of ten error, or 
not successfully rounding their answer to two significant figures. 
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Question 4 (d) 

This question was generally well answered with the best responses coming from a considered use of the 
equation relating wave speed, frequency and wavelength coupled with the knowledge that the speed will 
decrease when the light enters the glass. The commonly missed mark was the fact that the frequency 
remained constant, and even among those candidates who reasoned the wavelength decrease was due 
to the speed decrease using the equation, many still omitted the fact that the frequency was constant. 
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Question 5 (a) (i) 

This question tested candidates’ understanding of energy transfers. Many candidates had difficulty 
describing the start of the energy transfer process with some referring to  an electrical energy store. High 
scoring responses often referred to electrical working or work done on the load by a force. 

Misconception 

 

There was a common misconception here that energy is stored electrically. An electric motor 
transfers energy through electrical working, in this case increasing the gravitational potential 
energy of the load. 
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Question 5 (a) (ii)  

When asked about wasted energy it is important for candidates to describe both the location of the 
energy and the energy store that is filled when the energy is transferred out of the system. Here energy 
is transferred to the thermal store of the motor parts and surroundings. This is due to both electrical work 
by the electric current and mechanical work by friction. 
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Question 5 (b) (i) 

This question was very well answered, but there were some candidates who substituted the wrong 
numbers into the equations. Candidates should be encouraged to write the equation out algebraically 
first and then substitute the numbers underneath the equations to make it less likely for errors in 
substitution to occur. 
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Question 5 (b) (ii) 

Efficiency can be represented as a percentage or a decimal number. Candidates must be careful to 
include the percentage symbol if they are giving the efficiency as a percentage. 
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Question 5 (c)  
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It was clear from the low scoring nature of this question that most candidates did not have a clear 
understanding of inverse proportionality. To test the student’s conclusion, candidates should select a 
coordinate from the curve and multiply the mass value by the speed value to calculate the constant that 
relates the two. Candidates should then select a second point from the curve and repeat the process. If 
the two calculated numbers are equal it shows that speed is inversely proportional to mass. Most 
incorrect responses just attempted to divide 1 by a mass value and show that it did not equal the 
corresponding speed value. 

 

Question 6 (a) (i)  

Most candidates chose correctly here but did not choose correctly in Question 6 (a) (ii), showing that 
many were familiar with the object floating on water with a wave passing through, yet a similar example 
with a longitudinal wave was not well understood.  
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Question 6 (a) (ii)  

In this example the most common response was D. 

 

Question 6 (b) (i)  

This was another example where experimental experience (including thoughtful discussion of related 
practical activities) helps the candidate put the steps in the correct order. 
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Question 6 (b) (ii)  

Many low scoring candidates misinterpreted this question as a question asking about why the speed of 
sound was changing and giving responses such as ‘at longer distances the sound had more time to 
accelerate and so go to a greater speed’. Part of the issue here is the understanding of the physics 
involved, but also, a candidate with more experience in data analysis and method evaluation is more 
likely to understand the question. Accuracy is about judging how close a calculated value is to the true 
value and in this example the accuracy increases with distance. To score the mark for the reason, a 
candidate needs to make it clear that they understand that the reaction time of the student is more 
significant when measuring smaller time intervals. 
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Question 7 (b) (i)  
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Understanding how to calculate a change was crucial to scoring the marks in this question. Some 
candidates read the volume from the graph correctly, but then subtracted the volumes and so tried to 
calculate the change in density by doing 20 ÷ 0.8, which is incorrect.  

Assessment for learning 

 

When calculating a change in a quantity you should calculate or measure the initial value then 
calculate or measure the final value and then subtract the smaller from the larger – here the 
final from the initial. 

 

Question 7 (b) (ii)  

The question instructs the candidates to use the particle model. Responses that do not use the particle 
model score zero marks. 
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Question 7 (b) (iii)  

As with Question 4 (d), candidates who started with the relevant equation generally scored well on this 
question. Looking at the graph we can see that the volume has increased. The equation relating density 
and volume is density = mass ÷ volume and so if volume increases (and mass remains constant) density 
must decrease. 
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Question 8 (a)  

If a question asks for the effect of changing a variable, the clearest way to answer is to pick a direction 
for the variable to change and then state its effect(s). 

Exemplar 2 

This response starts by vaguely describing a change in the resistance causing a change in current which 
does not score any marks as this is not specific enough. The final sentence gives an example of the 
effect and scores the first mark.  
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Question 8 (b) (i)  

Candidates who took care over the drawing of the line generally scored both marks here. Those with 
lines that rose up from the x-axis too soon or were not clearly at zero before 0.5 V did not score both 
marks. 
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Question 8 (b) (ii)  

A large range of electrical components were given here, with the most common incorrect responses of 
lamp / bulb and resistor. 

 

Question 8 (c)  

Most candidates managed to calculate the correct answer here, but with a power of ten error. This was 
due to not converting the mA into A for the current value or trying to convert but doing so incorrectly. 

Assessment for learning 

 

Unit conversions are assessed on every GCSE physics paper and so it is a good idea to 
regularly test candidates on unit prefixes and conversions. 

For example, give out a list of the commonly used prefixes at the start of the year and 
regularly build them into questions used in lessons. 
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Question 9 (a) 

In order to describe the direction of the field and current clearly here a candidate must use a reference. 
For example, ‘the current direction is forwards’ is an ambiguous statement and so will not score, 
however ‘the current direction is from B to A’ is clear and will score. Referencing information already 
given often results in a clearer response. 
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Question 9 (b)  

Candidates who considered the quantities that affect the force will score better on this question. The 
relevant equation here is F = B I l, and once a candidate realises this they can state that they will 
increase any two quantities from the equation with the caveat that sometimes it does need to be 
attached to the context. Here they would need to say increase the length of the wire rather than just 
increase the length. But it does again highlight that starting with the relevant equation is usually the best 
method. 
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Question 9 (c) (i)  

Many candidates lost marks here due to incorrectly rearranging the given equation. It should be noted 
that most opted to attempt an algebraic rearrangement before substituting rather than the other way 
around. When using this equation it would be easier for some candidates to substitute first allowing them 
to multiply two values together before they have to rearrange. 
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Question 9 (c) (ii)  

As with Question 8 (c) most candidates managed to calculate the correct answer here but with a power 
of ten error due to not converting or incorrectly converting g into kg. 

 

Question 9 (c) (iii)  

Candidates often did not select the correct equation here, but those who did often scored all three 
marks. Candidates should be encouraged to list the quantities they have and the one they need to help 
them select the correct equation. 
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