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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 3 series overview 
J260/03 is the written examination component for the Physics content of the 21st Century Combined 
Science B GCSE. It is the foundation examination for knowledge and understanding of chapters P1-P6 
and includes some Ideas about Science and Practical Skills.  

Candidates performed well on simple calculations (e.g. 2c, 3a, 5a, 5bii, 10c and 12b). However, 
candidates were less successful when recall of an equation was required (e.g.3b, 5b and 9b). In 
addition, many candidates were unable to deal with the units and unit conversions required by some 
calculations (e.g. 8biii). 

There was evidence to suggest that many candidates were unfamiliar with the practical skills in 
Questions 2d and 12. This disadvantaged some candidates who were unable to provide the level of 
detail expected in their responses.  

While there were some very good responses to questions that asked for the meaning of scientific words 
(e.g. 2a, 7a and 9a), however most candidates performed very poorly. These types of questions are 
common on a foundation paper and practice at writing meanings would clearly benefit many candidates. 

There was no evidence that any time constraints had led to a candidate underperforming and scripts 
where there was no response to the final question also had large sections of the paper which had not 
been tackled 

 

 

OCR support A set of booklets based on the GCSE PAG activities has been developed. 
These booklets contain a basic set of 21 practical activities and 
homework/follow up activities covering all the practical skills in chapter 
BCP*: Practical skills. 

• Practical skills booklet - Teacher and Technician notes 
• Practical skills booklet - Student booklet 
• Practical skills booklet - Extensions booklet 

 

 

 

  

https://www.ocr.org.uk/Images/531224-practical-skills-booklet-teacher-and-technician-notes.docx
https://www.ocr.org.uk/Images/531226-practical-skills-booklet-student-booklet.docx
https://www.ocr.org.uk/Images/531227-practical-skills-booklet-extensions-booklet.docx
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Question 1 (a) 

This was question was answered well. The two most common misconceptions were choosing refracted 
or radiated. 

Question 1 (b) 

The majority of candidates knew that waves transfer energy however only a few candidates recalled the 
speed of sound in air as 300 m/s. 

Question 2 (a) 

This is a simple recall question about electric current (P3.1.1). Very few candidates successfully recalled 
that an electric current is a flow of charge. The most common error was to define an electric current as a 
‘flow of electricity’. 
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Question 2 (b) 

Most candidates correctly identified the battery for one mark, and around half of the candidates also 
identified that a ‘complete circuit’ was needed for a current to pass. The most common error was to 
choose ‘switch’ in place of either’ complete circuit’ or ‘battery’. 

Question 2 (c) 

All candidates were good at simple calculations and most were awarded both marks for this question. 

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/03 - Summer 2019 Examiners’ report 

 8 © OCR 2019 

Question 2 (d) 

This wasn’t answered well as many candidates did not consider that the compass needed to be placed 
near the wire.  There were a lot of descriptions about magnets having a north and south pole and 
attraction and repulsion, but not related to the magnetic field around a wire. Some candidates had the 
idea that the needle of the compass moved but that it spun round and round as opposed to lining up with 
the magnetic field.   

Exemplar 1 

 

This illustrates the confusion of many candidates who clearly had not experienced this practical activity. 

 

 

AfL This question links to P3.4.5, P3.4.6 and P.3.4.7 while this is not a required 
practical skills activity in chapter BCP8, carrying out the activity or doing a 
class demonstration is one way to cover P3.4.5 describe how to show that a 
current can create a magnetic effect. For both the practical skills in BCP8, 
and the other practical learning outcomes (like P3.4.5) candidate 
performance will be improved if they have experienced a supporting 
experiment to see exactly what happens. 
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Question 3 (a) 

All candidates were good at simple calculations and answered the question well.  

Question 3 (b) 

This question required the recall of an equation (work done = force х distance) for which there a mark 
was awarded. Very few candidates gave the equation although some gained this the mark by showing 
correct working or their final answer. A very common error was to divide the braking force by the braking 
distance (9000 ÷ 90). 
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Question 3 (c) (i) 

Most candidates generally answered this question well. The most common error was being too vague in 
their explanation, such as stating ‘it was slippery’ with no comparison with to dry road conditions. 

Exemplar 2 

 

This candidate has correctly stated the stopping distance increases, but their explanation has made no 
comparison with the dry conditions. An appropriate candidate response that would have been sufficient 
is ‘more slippery’ rather than ‘no grip’. 

Question 3 (c) (ii) 

Most candidates scored the first mark for ‘increases’. However, very few candidates considered energy 
in their explanation, rather most candidates wrote about force or extra speed. 
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Question 4 (a) 

This question was answered well by candidates. One mark was allowed for knowing ultraviolet and 
infrared known but writing them in the incorrect positions. 

Question 4 (b) 

This was answered correctly by most candidates. 

Question 5 (a) (i) 

The jumping dog caused some confusion with many candidates.  Many candidates picked the jumping 
dog ‘toy’ as the most energetic activity and it is suspected that they did not look at the headings and data 
in the table. 

 

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/03 - Summer 2019 Examiners’ report 

 12 © OCR 2019 

Question 5 (a) (ii) 

As with most simple calculations in the examination this question was answered well by most candidates 
who then gained all three marks. 

Question 5 (b) 

Over half of the candidates answered this question well and gained full marks. Candidates were required 
to recall an equation here, and a significant number of candidates used equations other than power = 
p.d. х current. . The most common error was using the equation power = p.d. ÷ current. 
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Question 6 (a) 

This was generally well answered with most candidates correctly recalling the required equation. 

Question 6 (b) 
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This was generally answered well with good quantitative descriptions of the graph. However, some 
candidates were poor at reading the scales and gave incorrect times. Some candidates thought the 
graph was a distance-time graph and talked about the gazelle stopping. 

Exemplar 3 

 

This response shows a candidate who has misread the axes and gets confused over whether this is a 
distance-time or speed-time graph. 

Question 7 (a) 

This was a simple recall of a fact from the specification (P5.1.7 some nuclei are unstable and may emit 
alpha particles, beta particles, or neutrons, and electromagnetic radiation as gamma rays). To gain the 
mark candidates only needed to recall that some nuclei are ‘unstable’. 
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Question 7 (b) (i) 

This was answered correctly by most candidates who chose beta particles. Incorrect answers were fairly 
equally split between alpha and gamma. 

Question 7 (b) (ii) 

Many candidates just talked about different penetrating strengths but did not relate their response to the question. 
Some wrote about alpha particles being stopped by paper but did not mention the cardboard or the paper clips. 
Some wrote about beta particles being stopped by aluminium, but did not mention the cardboard packet A few 
candidates wrote about the relative dangers of each type of radiation. 

 

 

AfL In GCSE science examinations some questions will set familiar specification 
content in unfamiliar contexts. It is important that candidates are able to apply their 
knowledge and understanding in the situation presented to them.in the question. 

  



GCSE (9-1) Twenty First Century Science Combined Science B - J260/03 - Summer 2019 Examiners’ report 

 16 © OCR 2019 

Question 7 (b) (iii) 

Many candidates were given one mark for the idea of the radiation being dangerous, but very few gave 
enough detail to be credited with both marks. A common misconception was to talk about preventing 
radiation from ‘getting out’ or ‘escaping’. 

Question 7 (c) (i) and (ii) 

Many candidates were clear about how to derive the answers form the mass numbers and atomic 
numbers given in the equations. In part (i) some candidates added the mass numbers together and then 
the atomic numbers.  In part (ii) the most common misconception was to give 1 for the atomic number of 
the beta particle rather than -1. 



GCSE (9-1) Twenty First Century Science Combined Science B - J260/03 - Summer 2019 Examiners’ report 

 17 © OCR 2019 

Question 8 (a)  

Around a third of candidates got this question correct. The most common misconception was not 
identifying that repulsion can only occur between two magnets. 
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Question 8 (b) (i) 

Very few candidates fully understood this question and gave the correct answer of zero. Most tried to 
name a force as the resultant force or just giving any number from the question. Some candidates 
named energy stores. 

Question 8 (b) (ii) 

Very few candidates recognised that they were being asked to draw a free body diagram where the 
forces are balanced (P4.3.2). Many candidates did not include arrow heads for forces (which are 
vectors) or consider the lengths of arrows (which needed to be equal and opposite).  Most students who 
drew a downward arrow labelled it gravity rather than weight / gravity force / mass х gravitational field 
strength. 

 

 

Misconception Many candidates appeared to be unfamiliar with free body diagrams and 
force arrows.  Candidates drew arrows pointing in any direction, arrows that 
did not touch the ball and the lengths of arrows drawn that were not 
proportional to the forces they represented. 
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Question 8 (b) (iii) 

This proved one of the more challenging calculations in this examination as it required candidates to 
recall of an equation (weight = mass х gravitational field strength) and a unit conversion (from grams to 
kilograms). Over a third of candidates gained three of the marks but either did not attempt the unit 
conversion or did not calculate it correctly. 

Question 9 (a) 
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Few candidates got full marks here. This required the correct values to be given for wavelength, 
amplitude and frequency. Although wavelength was often given correctly by candidates then confused 
amplitude was often mistakenly given as 1.0 m (the wave height) rather than 0.5 m (the correct value for 
amplitude). Very few candidates could identify 3 Hz as the frequency. Lower ability candidates often 
referred to the size of the wave amplitude or wavelength changing. 

Question 9 (b)  

This was generally done well with two thirds of candidates gaining some marks and nearly half gaining 
full marks. The most common error was to divide the mass of the rope by the gravitational field strength. 
Many candidates did not show any of their workings and may well have lost the mark for some of their 
method of calculating the mass of the rope as a consequence. All candidates should be encouraged to 
always show their working as candidates can gain marks for the correct steps in their method even when 
their final answer is incorrect. 

Exemplar 4 

The candidate probably calculated 24 by multiplying mass of one metre of rope by the length of rope. 
Had the candidate written 1.6kg x 15m = 24 they would have gained one mark but because no workings 
were shown no credit could be given to the candidate. There needed to be some evidence of what the 
calculation meant. 
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Question 9 (c) (i), (ii) and (iii) 

This question was not answered well. Candidates did not seem to know about the different energy 
stores. The chemical energy store was very rarely given in part (i). Kinetic energy or ‘via the wave’ was 
occasionally seen for part (ii). Only a few candidates wrote about the thermal energy store for part (iii). 
Many candidates rephrased selected words taken from the stem of the question, for example ‘frequency, 
wavelength and amplitude.’ 

Question 9 (d) 

Most candidates were familiar with the wave equation and the question was answered well. 
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Question 10 (a) 

Candidates generally drew a good particle diagram for ice. However, the particle diagrams for water 
were less well drawn and many looked more like a particle diagram for a gas. These diagrams showed 
lots of space between particles, rather than the particles touching but with no organised structure. Most 
candidates only the movement of particles, often correctly for ice, but for water the descriptions were for 
gas rather than a liquid. Very few candidates compared changes in energy or attractive forces between 
particles in ice and water. 
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Question 10 (b) 

About a fifth of candidates gained some marks for this question. Many candidates attempted to explain 
why there was no mass change, but made no reference to particles simply stating that ice melted to 
become water. Very few candidates mentioned energy changes with most candidates ignoring the first 
part of the question. 

Question 10 (c) 

Many candidates successfully identified the equation required from the data sheet and generally 
performed well on the question. 
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Question 11 (a) 

This was answered correctly by many candidates. When a candidate did not know the answer, they 
would often pick something from the diagram, e.g. Power station, Pylon. 

Question 11 (b) 

Most candidates who correctly identified transformers in part (a) of the question gave a correct response 
here. Candidates who did not answer part (a) correctly also struggled with part (b). 

Question 11 (c) (i) 

This was a straightforward recall question and refers to P2.2.4, however few candidates knew domestic 
supply in the UK is 230 V. Many candidates appeared to write any number rather than a value close to or 
within the expected range (220–240 V). 
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Question 11 (c) (ii) 

Very few candidates knew why the mains voltage was hazardous (i.e. large currents or alternating 
current), but many knew the consequences in terms of electrocution and fires. 
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Question 12 (a) 
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Candidates found this overlap question very challenging and only a third of them gained some credit for 
their answers. Most candidates focused on the safety aspects, often with limited detail and using goggles 
was the most common correct safety procedure stated. Several candidates suggested wearing ‘gloves’ 
but without saying they needed to be heatproof and so they could not gain a mark. Very few candidates 
attempted the measurements part of the question and those that did appeared unfamiliar with the 
required practical skills from PAG P5. All candidates will have experienced a practical activity involving 
measuring the specific heat capacity of a material, probably either a metal bock (PAG 5.1) or a volume of 
water (PAG5.2).  It is important for candidates to be able to apply their experience of relevant practical 
work, such as ‘measuring energy changes/transfers and associated values such as work done.’ 

Question 12 (b) 

Nearly all candidates completed this question well and calculated the correct answer. A compensatory 
mark was allowed to the small number of candidates who mistakenly removed the result from 
experiment 2, without any evidence that it was an outlier, and then calculated the mean as 1.96. IaS2 
states that a result that appears to be an outlier should be treated as data, unless there is a reason to 
reject it.  

 

 

OCR support The Mathematical Skills Handbook provides both teachers and students 
support on the use of mathematical skills in GCSE Physics and other 
sciences.  

 

https://www.ocr.org.uk/Images/310651-mathematical-skills-handbook.pdf


GCSE (9-1) Twenty First Century Science Combined Science B - J260/03 - Summer 2019 Examiners’ report 

 28 © OCR 2019 

Question 12 (c) 

Very few candidates recognised that the problem with the Alex and Ben’s method was heat loss and the 
solution was to insulate their apparatus. A few candidates did note that the results of Alex and Ben were 
too high. Few candidates attempted to apply their experience of the practical activities in the science 
classroom (PASG 5) to answer this question, but most just suggested vague mistakes made by Alex and 
Ben. A common misconception was suggesting that repeating the experiment more times would improve 
the accuracy of the result; on their own repeats may improve the precision of a set of results, but will 
have no effect on the accuracy of a single result. 

 

 

AfL Candidates can benefit from spending time considering the procedures and 
possible flaws in experimental design. Changing one thing in an activity 
that candidates have experienced (e.g. measuring the specific heat 
capacity of a metal block rather than a beaker of water) will grow the 
candidates’ problem-solving skills and confidence. 

 

 

OCR support A Glossary of terms written in student accessible language has been 
produced to help students understand many of the specific scientific terms 
(such as accurate and precise) that have different meanings in common 
speech. 

 

  

https://www.ocr.org.uk/Images/467774-glossary-of-terms.doc
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Question 13 
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Nearly all candidates attempted this overlap question and the majority gained some credit in the middle 
mark range. Many foundation tier candidates simply wrote down the data shown in the pie charts without 
identifying trends (for example calculating the change in percentages contribution of coal). Specific 
reasons for changes in energy resources were rarely given and were often not clearly linked to external 
factors like environmental policy. The candidates who used comparative language were able to reach 
the top of Level 2. 

Exemplar 5 

This candidate has simply described the trends seen in the pie charts there is no attempt to develop the 
data by saying how much of an increase or decrease there is. The comment on why the changes have 
taken place is very vague (way more efficient and better) but makes no reference to environmental 
issues. The scientific content matches Level 1, and as there is an attempt at a logical structure the 
candidate was given 2 marks. 

 

 

OCR support The How to answer 6 mark LOR questions resource has been produced to 
help candidates and teachers unpick how best to tackle level of response 
questions. This resource has been recently revised with additional example 
questions and candidate responses from June 2018. 

https://www.ocr.org.uk/Images/374902-how-to-answer-6-mark-lor-activity.doc
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Copyright information 
Question 13  

Adapted from 'Energy Trends', Department of Energy & Climate Change, www.gov.uk, March 2014. 
Reproduced under the terms of the Open Government Licence v3.0. 

Question 13  

Adapted from 'Energy Trends', Department of Energy & Climate Change, www.gov.uk, 31 March 2016. 
Reproduced under the terms of the Open Government Licence v3.0. 
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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 
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support-and-tools/active-results/ 
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