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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 11 series overview 
J250/11 is one of six Papers for the GCSE (9-1) Gateway Science Combined Science A Higher Tier 
Qualification. It is the first of the two physics papers covering Topics P1 Matter, P2 Forces, P3 Electricity 
and magnetism and CS7 Practical skills. 

This is the second examination series for J250. 

 

Candidates who used the data sheet and clearly showed calculations on questions where it was needed 
performed well. For example, in Question 10 where it was evident that some candidates had used the 
equation momentum = mass x velocity. This can be seen in Exemplar 1.  

Exemplar 1 
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Section A overview 
This section consists of 10 multiple choice questions testing AO1 and AO2. 

Questions answered well by candidates Questions answered less well by candidates 

• Question 2 about melting 
• Question 5 about gravitational field strength 
• Question 8 about energy transferred to an 

electron 
• Question 9 about charge flowing 

• Question 3 about gravitational fields 
• Question 4 about current in a series circuit 
• Question 6 about Newton’s third law 
• Question 10 about momentum 

Question 1 

Many candidates were unable to distinguish between the quantities velocity and speed. Most candidates 
were able to identify distance as a scalar quantity and so the most common error was to select answer B 
rather than answer D. 
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Question 2 

The majority of candidates selected answer D as they understood that melting was a physical change 
and that there was no change to the reading on the electronic balance. 

Question 3 

This question was challenging with the majority of candidates selecting answer C or D., rather than the 
correct answer A. 
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Question 4 

The correct answer is D, but the majority of candidates selected answer C. The candidates had not 
considered that when the switch was closed it provided a path that did not include one of the resistors. 
By Ohms law as the voltage was constant and the resistance had halved then the current must double. 
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Question 5 

The majority of candidates recognised that A was the correct answer. The most common incorrect 
answer was D. 

Question 6 

Candidates found this question challenging with the most common answer being A. 

 

 

Misconception Many candidates find Newton’s third law difficult to visualise. The most 
common issue is that they do not appreciate that the action and the reaction 
forces act on separate objects. For example, when A pushes B, the reaction 
is B pushing back against A. 
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Question 7 

Half the candidates gave the correct answer B (1 х 1010). The most common incorrect response was 
answer (1 х 108). 

Question 8 

This question was answered well by most candidates with the few incorrect responses being equally 
distributed between A, C and D. 
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Question 9 

This question was answered well by the majority of candidates (option D, 2.5 A х 60 s = 150 C). The most 
common incorrect answer was B, where candidates had forgotten to convert minutes to seconds. 

Question 10 

Only a fifth of candidates applied their understanding of the conservation of momentum correctly and 
selected option B. The majority of candidates selected option C or option D. 
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Section B overview 
This section consists of six questions testing AO1, AO2 and AO3. 

 

The most successful candidates The least successful candidates 

• were able to manipulate equations and apply 
them to different situations 

• Question 13 – had experience of solenoids 
(electromagnets) and understood the 
experimental procedures, recording of results 
and interpretation of these results  

• Question 15 – had experienced the use of a 
demonstration using light gates and explained 
the observations using the correct terminology 
and use of relevant equations 

• had difficulty interpreting the scales on graphs 
• appeared to be unfamiliar with practical 

science activities and How Science Works 
• were unable to give answers to questions 

about incorrect results 
• were unable to give answers to questions 

about improvements to procedures 
• Question 15 – were unable to understand what 

was being demonstrated and may not have 
experienced the use light gates 

Question 11 (a)  

 
A fifth of candidates gained some credit for this question, although most of those only got one mark. 
Many candidates did not appreciate that a cell needed to be added to the circuit and that the cell must be 
positioned with the correct polarity so that the lamp will light when the positive terminal of the cell is 
connected to A. Some candidates suggested using a metre to measure the speed at which electrons 
passed around the circuit  from A and also from B because these candidates believed that the diode 
needed the electrons to move faster in order to work. 
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AfL Candidates need to answer the question about how to use the component 
tester to find the positive terminal of the cell. The majority of candidates 
described how a diode works. Many wrote in detail about the diode only 
allowing current to flow in one direction, but did not describe how to use the 
‘component tester.’ 

 

 

Misconception There were several common misconceptions these included: 

• a greater current was provided by the positive terminal 
• an ammeter is needed to measure current in the circuit before the 

position of the positive terminal can be determined 
• that electrons flow in both directions around the circuit and the diode 

works like a valve to make the electrons flow in only one direction. 
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Question 11 (b) (i) 

This was generally answered well with the majority of candidates gaining one mark for describing that 
the graph was not a straight line. Many candidates did not describe how the graph showed that the diode 
was not a fixed resistor but gave answers in terms of the current or potential difference increasing 
without referring to the graph. Lower ability candidates described the graph as having a constant 
gradient, as the current decreases the potential difference increases differently and the steepness of the 
line is different.  

  

 14 © OCR 2019 



GCSE (9-1) Gateway Science Combined Science A - J250/11 - Summer 2019 Examiners’ report 

Question 11 (b) (ii) 

The majority of candidates were able to calculate the resistance of the diode at +0.8V. Lower ability 
candidates often misread the graph with common answers being 0.029 or 0.19 instead of 0.019. Other 
incorrect responses were from using incorrect formulae so 0.8 x 0.02 and 0.02/0.8 were seen.  

Question 11 (c) 

The majority of candidates were able to explain that the current increased after 1 V but then did not 
comment on the resistance or the effect of this increased current on the diode. Lower ability candidates 
gave vague answers in terms of the diode not functioning correctly, the diode not working or that over 
1 V it would be dangerous. 

Question 11 (d) 

The majority of candidates were unfamiliar with the I–V characteristics of common circuit components 
(P3.2g and P3.2h), and only a fifth of candidates were given the mark. Most candidates either drawing a 
straight positive gradient line which then sharply levelled off or they drew the initial part of the graph with 
an inverse curve. 
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Question 12 (a) (i) 

The majority of candidates were able to calculate the density of metal cube B. Most candidates wrote 
down clear and ordered workings before giving the correct answer on the answer line. Lower ability 
candidates rearranged the equation incorrectly that many of them calculated the mass as 16 ÷ 1 instead 
of 16 х 1. Other candidates rearranged the density equation in a number of different ways and versions 
that gave the mass as 16 х 8 = 128, 16 ÷ 2 = 8 and 2 х 16 = 32 were all seen. 

Exemplar 2 

 

This candidate response shows an example of clearly set out workings with a logical structure that was 
easy to follow and was awarded all three marks. 
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Question 12 (a) (ii) 

This was generally answered correctly by two thirds of candidates. The most common misconception 
was where candidates compared the density of cube A with cube B rather than comparing the density of 
cube A with water. Many lower ability candidates thought that cube A was heavier, or more solid, than 
water. Several candidates stated that the volume / surface area of cube A was greater than the volume / 

surface area of water. 

Question 12 (b) (i)  

This was a very challenging question and very few candidates gaining any marks. The expected answer 
was for candidates to show the pull of the support (upward force on spring) and the gravity force of the 
spring+weight (as the downward force on the spring). Many candidates gave weight  / gravity as the 
downwards force and air resistance / drag as the upward force. Other candidates did not attempt to draw 
a free body diagram and instead just added the support to the top of the spring and the cube to the 
bottom of the spring without indicating the forces involved. 
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Question 12 (b) (ii) 

The majority of candidates were able to describe the forces involved as being equal and opposite. 

Question 12 (b) (iii) 

This question was challenging with the majority of candidates failing to appreciate that the spring would 
accelerate. Many candidates thought that the spring would extend and go beyond its elastic limit, the 
spring would become plastic, the spring would deform or the spring would stretch. 

Question 12 (b) (iv) 

Candidates either gained full marks or got no marks for this question. Higher ability candidates were able 
to quote the equation F = kx and then show clear working to obtain the correct answer of 
30 х 0.04 = 1.2 N. Lower ability candidates were unable to use the equation correctly and the most 
common misconception was 30 ÷ 0.04 = 750 N. Some candidates used the equation F = 1/2kx2 with the 
calculation being F = 0.5  х 30  х 0.042. 
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Question 13 (a) (i) 

This question was answered well with good answers including the use of two sets of linked information 
from the table. Most candidates explained that as the number of turns increased from 1 to 10 the number 
of pins picked up increased from 1 to 5. A common misconception by lower ability candidates was to link 
the number of turns to the size of the current. 
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Question 13 (a) (ii) 

Two thirds of candidates answered this question correctly and less current was the most common 
answer given. 

Question 13 (b) (i) 

Only the highest ability candidates were able to answer this question correctly. While a large number of 
candidates gave the name of the rule as Fleming’s left-hand rule, they were unable to describe the 
direction in which the coil would rotate.  

 

 

Misconception The coil/rotor in the diagram will rotate in a clockwise direction (from the 
point of view of the observer). A significant number of candidates gave this 
direction as: 

• to the right 
• upwards 
• to the left 
• north or south 

None of these descriptions gives the direction of a rotation 
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Question 13 (b) (ii) 

Half of the candidates got some credit for this question although most candidate responses were 
credited with either one mark or 3 marks. The candidates who gained 3 marks did not convert 3 cm into 
0.03 m and calculated the maximum magnetic force as 0.12N. Lower ability candidates were able to 
select the correct equation from the data sheet as force on a conductor = magnetic flux 
density х current  х  length (F = BIL) but then used an incorrect value for the length of coil in the magnetic 
field.  
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Question 14 (a)  

This question proved challenging for many candidates, who did not read data correctly from the graph or 
did not realise that they had been given the value for the area of the first part on the graph (750 m) in the 
question. A common misconception was to use 62 х 40 to calculate the area rather than 62  х 20. Some 
candidates tried to calculate the whole area under the graph by breaking it down into several smaller 
parts. This method usually resulted in an answer that was outside the acceptable range (1200–1240 m). 

Question 14 (b) 

This question was answered well by the majority of candidates. Most candidates either used their 
answer from part (a) instead of the 2000 or used 2000/40 to calculate the average speed. Many lower 
ability candidates were credited with one mark for quoting the speed = distance travelled ÷ time equation. 
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Question 15 (a) 

Most candidates only addressed the first part of the question in their answers with less than half of 
candidates gaining any credit. These candidates were credited with a mark for giving the equation F = 

ma as part of their answer but very few candidates explained how this equation could be used to work 
out the accelerating force. A common misconception was to confuse acceleration with the accelerating 
force and then use the equation a = v/t to calculate the acceleration.  
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Question 15 (b) 

The majority of candidates used the equation a = (v-u)/t as part of their answer and gained some credit 
for their response to the question. Many good answers were seen where seen where candidates used 
specific detail to link the change in speed (or velocity) of the trolley to the experimental procedure. 
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Question 15 (c) 

Only a few higher ability candidates successfully answered this question. Most of these candidates wrote 
answers in terms of using a slope or a smoother surface, although there were several other ways that 
this experiment could be improved. Many candidates thought that one way the experiment could be 
improved was to make the surface longer, to use a stopwatch, to use more light gates, and to increase 
the height of the card.  

 

 

Misconception Many candidates believe that to repeat and take an average on their own 
will improve the quality of an experiment/a result. Repeats only affect sets of 
data and will improve the precision of the data set but not the accuracy of 
the individual measurements. 

 

 

OCR support The Glossary of terms, https://www.ocr.org.uk/Images/467774-glossary-of-
terms.doc is written in a student accessible way, and provides definition of 
the most common terms associated with practical procedures and the 
designing of experiments. 
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Question 15 (d) 

This is the level of response question. This question was attempted by the majority of candidates and the 
full range of the marks available were given. Many candidates gained credit for AO2for describing the 
relationship between force and acceleration and AO3 for a limited comment on the validity of the line of 
best fit. A few candidates evaluated the information on the graph and discussed how the data points 
were not being close to the line of best fit, the line of best fit may not go through the origin (0,0), that 
there were not enough data points or no evidence of repeated observations. 
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Exemplar 3

 
In Exemplar 3 the candidate has broken their response down into a series of clear statements that cover 
all the requirements for AO2 and AO3. This is a good example of a response that meets all the criteria 
for Level 3 and was credited with 6 marks. 
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Question 15 (e) (i) 

 

Around half of all candidates were able to read the scale on the graph correctly in order to get the data 
they needed to calculate the gradient. 

 

 

OCR support The Mathematical Skills Handbook provides guidance on the use of graphs 
www.ocr.org.uk/Images/310651-mathematical-skills-handbook.pdf Even 
simple operations using graphs can be challenging to students when there is 
something unfamiliar with the graph such as the negative values on the y-
axis in Fig.15.4. 
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Question 15 (e) (ii) 

The majority of candidates were able to apply the equation. The most common misconception was to 
read the intercept value incorrectly as either +0.8 m/s2 or -0.9 m/s2. 

Copyright information 
Section B Q11B © Copyright 2018 Rapid Electronics Limited. Reproduced by kind permission of Rapid 
Electronics Limited.  
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Review of results

If any of your students’ results are not as expected, you may wish to consider one of our review of results 
services.  For full information about the options available visit the OCR website.  If university places are 
at stake you may wish to consider priority service 2 reviews of marking which have an earlier deadline to 
ensure your reviews are processed in time for university applications.

Review students' exam performance with our free online results analysis tool. Available for GCSE, A Level 
and Cambridge Nationals. 

It allows you to:

• review and run analysis reports on exam performance 

• analyse results at question and/or topic level*

• compare your centre with OCR national averages 

• identify trends across the centre 

• facilitate effective planning and delivery of courses 

• identify areas of the curriculum where students excel or struggle 

• help pinpoint strengths and weaknesses of students and teaching departments.

*To find out which reports are available for a specific subject, please visit ocr.org.uk/administration/
support-and-tools/active-results/ 

Find out more at ocr.org.uk/activeresults

CPD Training
Attend one of our popular CPD courses to hear exam feedback directly from a senior assessor or drop in 
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