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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 answers are 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. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 
2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 
Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 
our website. 

 

 

 

 

 

 

 

 

 

 

 

 

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). 
  

https://www.ocr.org.uk/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
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Paper 3 series overview 
The paper is designed to assess content from Topics P1 to P4 and P9. The practical skills specified in 
section P9 of the specification is the basis of 15% of the marks on the paper. 

There was no evidence to suggest that candidates were short of time in answering the paper. Most 
candidates answered all the multiple-choice questions. In section B, all the questions were attempted. 

Several questions required candidates to analyse information and ideas. Candidates should be familiar 
with interpreting data both qualitatively and quantitatively from different sources. Candidates should 
understand how to test for linear, directly proportional and inversely proportional relationships. 

There were a number of questions where candidates needed to carry out a numerical calculation. Where 
an equation needs to be recalled, candidates should write the equation down as a first step. In other 
numerical questions, candidates should identify the data to use and substitute the data into the equation, 
before calculating the answer. Candidates should also carefully consider the units of their data. 

On this paper, there was one Question, 18, where candidates had the opportunity to demonstrate their 
knowledge and understanding of physics by constructing their own answer. It is important that 
candidates answer the question set in a logical way with clear explanations. Candidates should also 
make sure that they answer the question set. 

There are a number of questions where an explanation is required. Candidates should use the number 
of answer lines and the marks for the sub-part as a guide to the length of their answers. Candidates 
should also use appropriate physics terms correctly in their answers. 

The comments that follow relate to the opportunities that were missed by the candidates. 

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

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

• Used the white space in multiple-choice 
questions for working 

• In numerical questions stated the equation 
used, rearranged the equation and substituted 
the data before writing the answer 

• Used technical terms correctly 

• Structured answers logically 

• Answered the question set 

• Gave little or no working in numerical 
questions 

• Did not answer the question set 

• Gave general responses rather than specific 
responses to the question set 

• Did not use technical terms 
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Section A overview 
Section A of the paper has fifteen multiple-choice questions, each worth 1 mark. Candidates should read 
the whole question including all the possible options. Other helpful tips include using the “white” space 
around the question to write done working and/or equations (to assist with answering the question and to 
help to check the answer at the end of the examination) and eliminate incorrect options. 

 

Question 1 

Most candidates answered this question well. A significant minority of candidates answered B indicating 
that they had not changed the minutes to seconds. 

 

Question 2 
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This question was answered well. Candidates needed to know that the direction of the field lines is from 
north to south. 

 

Question 3 

In this question a small minority of candidates calculated the potential energy for one step. Candidates 
who scored a mark on this question often underlined the data used in the question. 

 

Question 4 

This question was very well answered by all candidates. The good approach to answer this type of 
question is for candidates to read each statement and eliminate the statements by placing a small cross 
by each distractor. 
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Question 5 

Most candidates realised that P was linear, but a small minority of these candidates then incorrectly 
thought that Q was elastic. 
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Question 6 

A minority of candidates selected B or D. 

Assessment for learning 

Understand the difference between latent heat and specific heat capacity.  
This question could be used without the labels for candidates to identify the processes that 
occur in each section of the graph. 
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Question 7 

A small number of candidates multiplied the force of 150 N by 30.7 cm rather than 30.0 cm. 
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Question 8 

For this type of question candidates need to eliminate incorrect responses. High scoring candidates 
often worked out the values for each combination before making their choice. Most candidates realised 
that B could not be the correct answer. 
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Question 9 

Erratum notice 

In the final print of the question paper “mass of” was omitted – an erratum notice was issued, and it was 
clear that candidates had written in the two words. 

This question was not well answered with many candidates not understanding that the pressure in a 
fixed mass of gas is inversely proportional to the volume and therefore C was the correct answer. 

Many candidates selected B and D so realised that the pressure decreased with an increase in volume. 
A number of candidates also selected A.  
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Assessment for learning 

Understand the types of graphs produced for directly proportional, inversely proportional and 
linear relationships.  
Candidates should understand the significance of straight line graphs and how the 

relationships may be tested. 

 

Question 10 

Candidates should be encouraged to use the white space around the question to demonstrate their 
working. The sensible method in this question is to use the equation to work out the pressure in the liquid 
then use the equation a second time to work out the force. A number of candidates incorrectly gave the 
answer as A. 
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Question 11 

Some candidates incorrectly answered this question often selecting B. 

Candidates should be able to convert miles per hour to km / h and then to m /s. 

In this question the number of metres in a mile was given, so candidates needed to do the conversion of 
hours to seconds (1 hour = 3600 s). 

High scoring candidates often wrote in the white space 56×1609
60×60

= 25.028. 
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Question 12 

This was well answered by most candidates with many candidates choosing to use Pythagoras’ 
theorem. A small minority of candidates did just add 40 and 60 to make 100 N. 
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Question 13 

Candidates found this question challenging with the common incorrect answer being B where candidates 
added together the two areas to work out the distance the object travelled rather than the displacement. 
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Question 14 

High scoring candidates worked through each of the distractors eliminating the incorrect answers. 

 

Question 15 

The common incorrect answer was B where candidates did not allow correctly for the km. Candidates 
should underline data including the units to avoid such errors. 
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Section B overview 
Candidates should read the question carefully underlining key information and data to answer the 
question set. 

When answering explanation type questions, candidates’ answers should relate to the question rather 
than general ideas. 

 

Question 16 (a)  

The emphasis of this question was on the measurements that the students were to make outside a 
school. To do this experiment successfully as students, it would be necessary to choose an appropriate 
set distance, to measure the distance and then time cars passing through the set distance. Candidates 
needed to suggest appropriate measuring instruments. For distance, the cars would have needed to 
have travelled many metres and thus ideally measuring tape or a trundle wheel should have been used. 
A ruler was inappropriate and did not gain marks. 

Candidates were not given marks for the use of speed guns or cameras since students were unlikely to 
have access to this equipment in a school science laboratory. References to the use of mobile phones 
did not score.  
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Question 16 (b) (i) 

Most candidates scored the mark in this question. Candidates should relate the gradient of the velocity 
time graph to the acceleration and make a comment in terms of the steepest gradient. 
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Question 16 (b) (ii) 

Candidates should show their working. In this case it was expected to see appropriate read-offs from the 
graph to determine the gradient. 

Assessment for learning 

Understand how to calculate the gradient of a straight line.  
Candidates should practise using  

𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 =  𝑦𝑦2−𝑦𝑦1
𝑥𝑥2−𝑥𝑥1

. 

 

Question 16 (b) (iii) 

Some vague answers were seen in this question. Ideally candidates would reference that car A had a 
greater power or a larger driving force. Many candidates correctly stated that the friction forces on car B 
may have been greater. Answers such as different battery (which could mean a blue battery rather than 
a red battery) and bigger battery did not gain marks. 

Candidates should be encouraged to state which car in this type of question. 

Since the question stated that both cars had the same mass, different masses could not gain marks. 
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Question 17 (a) (i) 

Most candidates correctly calculated the current. Candidates who gained the incorrect answer but 
showed their working often scored a mark for stating that current = potential difference / resistance. A 
common error was incorrectly using 5 Ω for the resistance. 

Ideally candidates should state the equation, rearrange the equation, substitute the data and then 
evaluate the answer. 

Misconception 

The meaning of open and closed switches. 
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Question 17 (a) (ii) 

A minority of candidates gained marks with an answer of 3.0 V. Many candidates stated the potential 
difference of the battery.  

 

Question 17 (b) (i) 

Some candidates stated correctly that the current increased but then the reasoning was vague. Often 
candidates stated incorrectly that the current would remain the same since the resistance of the resistor 
has not changed. 

Misconception 

How current changes with resistance in series and parallel circuits. 
The resistance of a short circuit becomes zero. 
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Question 17 (b) (ii) 

Many candidates did not link the increase in current to an increase in the potential difference across the 
resistor. Often candidates stated it remained the same as the battery (6 V) 

Misconception 

How potential difference changes with resistance in series and parallel circuits. 
 

 

Question 17 (b) (iii) 

Many candidates did not understand that the potential difference across the lamp would now be zero. 
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Question 18 
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This question required candidates to compare the data of the two tables and explain which data is more 
accurate and more precise. This question tested the language of measurement in scientific 
investigations. 

This type of question is deliberately open ended to give candidates the opportunity of structuring their 
answers. 

A useful way for candidates to answer this type of question is to start by explaining the meaning of the 
word accurate and the word precise. 

There were then many comparisons that candidates could make using the data. When answering this 
type of question candidates should be encouraged to support their answers with evidence. Ideally each 
comparison should then link with whether this indicated that the data is more / less accurate or more / 
less precise. 

High scoring candidates often calculated the mean values of the resistance per unit length – often by the 
table of results. Some candidates effectively wrote notes on the two tables of results and based their 
answers on these notes. 
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Exemplar 1 

In this response the candidate makes a general opening comment about Q’s data being more accurate 
and precise – this on its own is vague since it does not address the meaning of accurate and the 
meaning of precise. 

There is then an irrelevant section referring to the lengths increasing by a set amount. 

The student then compares the data but lacks detail on why the mean calculations are incorrect. The 
final paragraph makes it clear that the candidate understands preciseness and then discusses closest to 
the true value. 

Overall, there is some confusion between accuracy and precision so Level 2. The communication 
statement is met so 4 marks were given. 
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Misconception 

Candidates are often confused between the terms accurate and precise. To assist candidates 
there is a useful publication – Language of measurement. 

 

Question 19 (a) (i) 

It was expected that candidates would state that since most of the alpha particles passed straight 
through, most of the atom is empty space. Since a very small number of alpha particles were reflected 
straight back, this gave the idea of a small, positive nucleus where the mass of the atom is concentrated. 
A number of candidates did not mention “nucleus”. 

 

  

http://www.gettingpractical.org.uk/documents/LoMsampleJan2010.pdf
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Question 19 (a) (ii) 

Many candidates correctly explained that the results from the alpha scattering experiment did not 
support the plum pudding model. Some candidates enhanced the answers by explaining the differences 
in terms of positive charge. 

 

Question 19 (b) (i) 

This question was answered well. High scoring candidates often showed their working. 
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Question 19 (b) (ii) 

This question was answered well. High scoring candidates often showed their working. 

Candidates should show the rearrangement of the equation and the data correctly substituted. 
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Question 20 (a) (i) 

Many candidates scored both marks in this question. When only 1 mark was scored it was generally 
because candidates had not mentioned the direction. 
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Question 20 (a) (ii) 

This question was answered well. High scoring candidates often showed their working. 

Candidates should show the rearrangement of the equation and the data correctly substituted. 

 

Question 20 (b) (i) 

This was well answered - some candidates showed the calculation others stated zero. 

Some low scoring candidates stated 90 (the combined mass). 

 

Question 20 (b) (ii) 

This was very well answered. It is useful to see the method – the first mark was given for 80 × 2. 
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Question 20 (b) (iii) 

This was again very well answered by high scoring candidates. Common errors included the wrong 
value of mass or using a different value of momentum. 

 

Question 21 (a) (i) 

Answers to this question were often vague. There was little reference to the magnetic field of the coil 
interacting with the magnetic field due to the current in the coil causing opposite forces to act on the coil. 
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Question 21 (a) (ii)  

For the direction, it was expected that the candidates would state clockwise. Many candidates gave 
vague answers such as up, sideways. 

It was expected that Fleming’s left-hand rule would be quoted. 

 

Question 21 (b)  

Most of the candidates stated two out of increasing the current, increasing the number of coils and 
increasing the strength of the magnetic field. Examiners did not allow larger magnets since larger 
magnets does not necessarily mean a stronger magnetic field. 

Some candidates stated increasing the potential difference – this was allowed as an alternative to 
increasing the current.  
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Question 22 (a) (i) 

When answering this type of question candidates need to give answers that are relevant to the 
experiment and the data given. In this experiment the extensions are very small and close to each other 
and most importantly close to the smallest division (1 mm) on a ruler. 
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Question 22 (a) (ii) 

Candidates needed to explain a method to obtain larger extensions. The majority of candidates correctly 
suggested the use of a larger weight. 

 

Question 22 (b) (i) 

This question was answered well with most candidates correctly circling the incorrectly plotted point. 
Some candidates did not then plot it in the correct position. 
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Question 22 (b) (ii) 

Most candidates correctly stated that as the number of springs in parallel increased, the extension 
decreases. A small minority of candidates went on to state that the extension is inversely proportional to 
the number of springs in parallel. 

Assessment for learning 

Understand how to test inverse proportionality both from tables of data and from graphs 
Candidates should be given the opportunity to check whether two quantities are inversely 
proportional. 
For example, when considering the variation of pressure p in a fixed mass of gas at constant 
temperature with the volume V 

(a) If one quantity is doubled the other quantity is halved, e.g. if the pressure is double the 
volume is halved. 

(b) By multiplying pairs of the two quantities together to see whether a constant is produced, 
e.g. pV = constant  

(c) From a graph taking pairs of quantities and applying (a) or (b) 
(d) Plotting a graph of one of the quantities against the inverse of the other quantity, e.g. plot 

a graph of p against 1/V – if a straight line is produced that passed through the origin, 
then p is inversely proportional to V. 

 

Question 22 (c)  

Many candidates did not score well on this question since they did not give full answers.  
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Exemplar 2 

The candidate has identified the read off from the graph (1.6 cm) and converted it to 0.016 m. 

The candidate has correctly rearranged the equation and then substituted the data before evaluating the 
answer. 

Assessment for learning 

Candidates should show their working in calculations. 
Candidates should: 
(a) Write the equation they are to use  
(b) Rearrange the equation so that the unknown quantity is the subject of the equation 
(c) Substitute the data into the equation 
(d) Evaluate the data showing intermediate stages 
(e) Give the answer 
(f) Consider the number of significant figures 
This method will also assist candidates in checking their answers. 
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Question 22 (d)  

Most candidates gained marks linking the answer of R with the lowest spring constant. Some candidates 
identified R as the spring but then repeated the question by stating that R compresses the most. 

Some lower scoring candidates stated T since it had the largest spring constant. 
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Question 23 (a) (i)  

Most candidates correctly calculated the mean to be 1.12.  
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Question 23 (a) (ii)  

Most candidates correctly identified that the mean for the metal, 0.4444, was the mistake and that the 
correct value of the mean was 0.44 (rounded) or 0.444 (unrounded). 

 

Question 23 (a) (iii)  

Many candidates did not state that the data showed that the experiment was NOT reproducible. Some 
high scoring candidates explained that for the experiment to be reproducible, the experiment would need 
to be compared with someone else doing the experiment or different equipment or techniques being 
used. 

Misconception 

Candidates are often confused between the terms repeatable and reproducible. To assist 
candidates there is a useful publication – Language of measurement. 

 

  

http://www.gettingpractical.org.uk/documents/LoMsampleJan2010.pdf
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Question 23 (a) (iv)  

Many candidates stated that repeating the experiment would be more accurate which did not gain marks. 
Candidates who gained marks often stated that it would identify anomalies or outliers and increase the 
precision. Candidates could also have stated that it reduced random errors or check that the experiment 
was repeatable. 

Misconception 

Candidates are often confused between the terms accurate and repeatable. To assist 
candidates there is a useful publication – Language of measurement. 

 

Question 23 (b) (i)  

Most candidates scored marks for this question. Some candidates inverted the answer. 

 

  

http://www.gettingpractical.org.uk/documents/LoMsampleJan2010.pdf
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Question 23 (b) (ii)  

This question was well answered. Some candidates used the wrong mean. Useful advice is to underline 
the quantities in the question. 

 

Question 23 (c)  

Many candidates discussed the magnet being attracted to the copper. Some high scoring candidates 
realised that the falling magnet produced a changing magnetic field which induced a current in the 
copper tube. To gain further marks, candidates needed to state that the induced current in the copper 
created a magnetic field that opposed the motion of the magnet. 

Misconception 

Many candidates stated that the magnet was attracted to copper.  
Many candidates did not understand electromagnetic induction. 
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Question 23 (d)  

Several candidates gave vague explanations.  

Careful measuring of the arrows indicate that the magnetic force was equal to the weight so that the 
resultant force on the magnet was zero. Having determined the resultant force acting on the magnet was 
zero, the magnet was travelling at constant speed downwards or at its terminal velocity.  
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