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The main aim of this booklet is to exemplify standards for those teaching Cambridge IGCSETM / IGCSE (9-1) Physics 
0625 / 0972, and to show how different levels of candidates’ performance (high, middle and low) relate to the subject’s 
curriculum and assessment objectives. 

In this booklet, candidate responses have been chosen from the June 2021 series to exemplify a range of answers. 

For each question, the response is annotated with a clear explanation of where and why marks were awarded or 
omitted. This is followed by examiner comments on how the answer could have been improved. In this way, it is 
possible for you to understand what candidates have done to gain their marks and what they could do to improve their 
answers. There is also a list of common mistakes candidates made in their answers for each question. 

This document provides illustrative examples of candidate work with examiner commentary. These help teachers 
to assess the standard required to achieve marks beyond the guidance of the mark scheme. Therefore, in some 
circumstances, such as where exact answers are required, there will not be much comment

The questions and mark schemes used here are available to download from the School Support Hub. These files are: 

0625 June 2021 Question Paper 31

0625 June 2021 Mark Scheme 31

Past exam resources and other teaching and learning resources are available on the School Support Hub:

www.cambridgeinternational.org/support

Introduction

http://www.cambridgeinternational.org/support


Example Candidate Responses – Paper 3

6

How the candidate could have improved their answer

•	 (a)(ii) The candidate used the word ‘deaccelerating’ but should have used the correct term, i.e. decelerating. 
Examiners were instructed to accept deaccelerating. If unsure of the correct technical term, candidates are advised 
to give a full description. In this question, a suitable description was: the speed decreased from 6 m/s at 50 s to      
0 m/s at 90 s.

•	 (a)(iii) To avoid a common mistake giving the crossed out incorrect answer, the candidate should have written a 
clearer statement about the area to be calculated, i.e. distance travelled = area below graph between 50 s and 90 s.

•	 (b)(ii) The candidate’s line was acceptable as a horizontal line, but it clearly slopes downward. Candidates should 
practice drawing horizontal or vertical lines on graphs. This is often done when taking a reading from a graph.

Common mistakes candidates made in this question

•	 (a)(i) A common error was for candidates to simply state ‘constant’ or ‘constant motion’; these both fell short of the 
required understanding of speed.

•	 (b)(ii) Common errors included drawing a line as a continuation of the 6m/s line or one that was too short or at the 
wrong speed. Some candidates ignored the instruction to draw the line on the existing axes of Fig. 1.1 and wasted 
time drawing their own axes. Candidates should be encouraged to follow instructions in the questions.

•	 (b)(ii) A relatively common error was drawing a graph for a motorcycle with constant acceleration.
Lists the common mistakes candidates made 

in answering each question. This will help your 
learners to avoid these mistakes and give them the 

best chance of achieving the available marks.

Often candidates were not 
awarded marks because they misread or 

misinterpreted the questions. 

        Mark for (a)(i) = 1 out of 1

       The candidate uses the word 
‘deaccelerating’ but should use 
the correct term, i.e. decelerating.
Mark for (a)(ii) = 1 out of 1

       The candidate gives a 
correct statement linking distance 
travelled and area under the 
graph line. Incorrect working is 
clearly crossed out and will be 
ignored by the examiner.
Mark for (a)(iii) = 3 out of 3

This section explains how the candidate could 
have improved each answer. This helps you to 
interpret the standard of Cambridge exams and 

helps your learners to refine their exam technique.

How to use this booklet
This booklet goes through the paper one question at a time, showing you the high-, middle- and low-level response for 
each question. The candidate answers are set in a table. In the left-hand column are the candidate answers, and in 
the right-hand column are the examiner comments.

Example Candidate Response – high Examiner comments

Answers are by real candidates in exam 
conditions. These show you the types of answers for 

each level. Discuss and analyse the answers with your 
learners in the classroom to improve their skills.

Examiner comments are 
alongside the answers. These 
explain where and why marks 
were awarded. This helps you 

to interpret the standard of 
Cambridge exams so you can 

help your learners to refine their 
exam technique.

1

2

3

1

2

3
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Mark for (a)(i) = 1 out of 1

       The candidate uses the word 
‘deaccelerating’ but should use the 
correct term, i.e. decelerating.
Mark for (a)(ii) = 1 out of 1

       The candidate gives a correct 
statement linking distance travelled 
and area under the graph line. 
Incorrect working is clearly crossed 
out and will be ignored by the 
examiner.
Mark for (a)(iii) = 3 out of 3     

Mark for (b)(i) = 3 out of 3

       The candidate’s line has a 
slight negative gradient. However, it 
is acceptable as a horizontal line as 
it is the within the tolerance given to 
examiners.
Mark for (b)(ii) = 2 out of 2

Total mark awarded =
10 out of 10

Question 1

Example Candidate Response – high Examiner comments

1

2

1

2

3

3
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How the candidate could have improved their answer
•	 (a)(ii) The candidate used the word ‘deaccelerating’ but should have used the correct term, i.e. decelerating. 

Examiners were instructed to accept ‘deaccelerating’. If unsure of the correct technical term, candidates are 
advised to give a full description. In this question, a suitable description was: the speed decreased from 6 m/s at  
50 s to 0 m/s at 90 s.

•	 (a)(iii) The candidate should have written a clearer statement about the area to be calculated, i.e. distance 
travelled = area below graph between 50 s and 90 s.

•	 (b)(ii) The candidate’s line was acceptable as a horizontal line, but it clearly slopes downward. Candidates should 
practice drawing horizontal or vertical lines on graphs. This is often done when taking a reading from a graph.
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Example Candidate Response – middle Examiner comments

Mark for (a)(i) = 1 out of 1

       The candidate correctly states 
that the car starts to decelerate.
Mark for (a)(ii) = 1 out of 1

       The candidate uses the wrong 
method for calculating speed. A 
compensatory mark is awarded for 
the candidate giving an answer of 
240 m.
Mark for (a)(iii)= 1 out of 3

Mark for (b)(i) = 3 out of 3

       The candidate draws a speed-
time graph for a motorcycle moving 
with constant acceleration instead 
of constant speed, so is incorrect.
Mark for (b)(ii) = 0 out of 2

Total mark awarded =
6 out of 10

1

2

1

2

3

3
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How the candidate could have improved their answer
•	 (a)(ii) The candidate has stated that ‘the car starts to decelerate’. As the graph is a continuous straight line with 

negative gradient from 50 s to 90 s, the candidate should have stated that the car has constant/steady deceleration.
•	 (a)(iii) The candidate has used the wrong method for calculating speed. This question required candidates to 

calculate the speed by determining the area under the graph line between 50 s and 90 s, i.e. the area of the triangle 
which gives a distance 120 m. A compensatory mark was awarded for candidates giving an answer of 240 m.

•	 (b)(ii) The candidate has drawn a speed-time graph for a motorcycle moving with constant acceleration instead 
of constant speed. Candidates should be encouraged to practise drawing speed-time graphs for different types of 
motion.
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Example Candidate Response – low Examiner comments

Mark for (a)(i) = 1 out of 1

Mark for (a)(ii) = 1 out of 1

       The candidate uses the wrong 
method for calculating distance.
Mark for (a)(iii) = 0 out of 3

       The candidate writes down an 
incorrect equation for calculating 
speed.
Mark for (b)(i) = 0 out of 3

       The candidate draws a 
horizontal line graph on Fig. 1.1 and 
so the first mark is awarded.
Mark for (b)(ii) = 1 out of 2

Total mark awarded = 
3 out of 10

1

2

1

2

3

3
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Common mistakes candidates made in this question
•	 (a)(i) A common error was for candidates to simply state ‘constant’ or ‘constant motion’; these both fell short of the 

required understanding of speed.
•	 (b)(ii) Common errors included drawing a line as a continuation of the 6 m/s line or one that was too short or at the 

wrong speed. Some candidates ignored the instruction to draw the line on the existing axes of Fig. 1.1 and wasted 
time drawing their own axes. Candidates should be encouraged to follow instructions in the questions.

•	 (b)(ii) A relatively common error was drawing a graph for a motorcycle with constant acceleration.

How the candidate could have improved their answer
•	 (a)(iii) This question required candidates to calculate the distance by determining the area under the graph 

line between 50 s and 90 s, i.e. the area of the triangle which is 120 m. The candidate has used an incorrect 
rearrangement of the equation, speed = distance ÷ time.

•	 (b)(i) The correct equation was speed = distance ÷ time. Candidates should be encouraged to practise writing out 
the standard equations used in the specification.

•	 (b)(ii) The line was at the wrong speed, and it does not reach a time of 87 s. The correct speed was 8 m/s.
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Question 2

Example Candidate Response – high Examiner comments

Mark for (a)(i) = 3 out of 3

Mark for (a)(ii) = 3 out of 3

Mark for (b)(i) = 1 out of 1

Mark for (b)(ii) = 1 out of 1

Total mark awarded =
8 out of 8

How the candidate could have improved their answer
•	 (a)(i) The candidate has made a good attempt at crossing out incorrect working and the marker has ignored the 

crossed-out work. Candidates should be advised to draw two horizontal straight lines through any work they do not 
wish to be marked.

•	 (a)(ii) To avoid the final answer being read as 136, candidates should always write decimal points in the centre of 
the space where it is intended and not level with the base of the digits.
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Example Candidate Response – middle Examiner comments

       The candidate gives the correct 
relationship between mass and 
weight. The candidate needs to 
appreciate that the mass in g needs 
converting to kg. 
Mark for (a)(i) = 2 out of 3

       This is a well set out response 
with the candidate using a ‘triangle’ 
to recall different arrangements 
of the equation. The candidate 
writes down the correct form of the 
equation, selects the values from 
the question, then substitutes and 
evaluates correctly.
Mark for (a)(ii) = 3 out of 3

Mark for (b)(i) = 1 out of 1

       The candidate follows a very 
useful technique by underlining key 
words in the stem of the question. 
They need to link the expansion 
of the mercury to a decrease in its 
density.
Mark for (b)(ii) = 0 out of 1

Total mark awarded =
6 out of 8

1 1

2
2

3 3

How the candidate could have improved their answer
•	 (a)(i) Candidates should be encouraged to include the correct unit for physical quantities when they practise writing 

out standard equations, e.g. weight in N = mass in kg x gravitational field strength (g) in N/kg.
•	 (b)(ii) A useful technique is to use up and down arrows to show what happens to related quantities when one 

is constant and another changes. In this instance, mass is constant and the volume increases. This means the 
density must decrease, i.e. D ↓ = M ÷ V↑.
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Example Candidate Response – low Examiner comments

       There is no explanation as to 
what the candidate is evaluating. 
Examiners were advised to accept 
12 x 10 as an attempt to multiply 
mass by gravitational field strength, 
i.e. m x g.
Mark for (a)(i) = 2 out of 3

       The candidate uses an 
incorrect form of the equation 
density = mass ÷ volume.
Mark for (a)(ii) = 0 out of 3

Mark for (b)(i) = 1 out of 1

Mark for (b)(ii) = 0 out of 1

Total mark awarded = 
3 out of 8

1

2

1

2

Common mistakes candidates made in this question
•	 (a) The most common error in this question involved not converting the mass to kilograms, which led to an answer 

of 120 N. A less common error was to divide the mass by g rather than multiply by it.
•	 (a)(ii) Weaker candidates inverted the equation and so divided the volume by the mass, or simply multiplied the 

two values.
•	 (b)(ii) The most common error was to indicate that density increases rather than decreases.

How the candidate could have improved their answer
•	 (a)(i) Candidates should be encouraged to write out the equation they are going to use in the arrangement best 

suited to answer the equation, then select the values to be used from the question and write down their substitution 
into the equation. The evaluation should be performed and written down on the paper.

•	 (a)(ii) The candidate has written down an incorrect equation for calculating speed. The correct equation is     
density = mass ÷ volume. Candidates should be encouraged to practise writing out the standard equations used in 
the specification.
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Question 3

Example Candidate Response – high Examiner comments

       The candidate gives a clear 
expression for calculating the 
moment of the girl’s weight about 
the pivot. The evaluation is correct 
and there is a clear statement that 
the moment is close to 480 Nm.
Mark for (a) = 3 out of 3

       The candidate gives a clear 
expression for the principle 
of moments. There is a clear 
substitution of the correct values, 
and the evaluation is correct.
Mark for (b) = 3 out of 3

Total mark awarded =
6 out of 6

1
1

2
2

How the candidate could have improved their answer
Answers to both (a) and (b) are well set out and correctly evaluated. These could be used as exemplars for other 
students.
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Example Candidate Response – middle Examiner comments

       The candidate gives a clear 
expression for calculating the 
moment of the girl’s weight about 
the pivot. The evaluation is correct 
and there is a clear statement that 
the moment is close to 480 Nm, i.e. 
difference is 4.8 Nm.
Mark for (a) = 3 out of 3

       The candidate does not use a 
correct expression of the principle of 
moments for a beam in equilibrium. 
There is an incorrect attempt at 
using cross-multiplication.
Mark for (b) = 0 out of 3

Total mark awarded =
3 out of 6

1

2

1

2

How the candidate could have improved their answer
(b) The candidate needed to appreciate that the balancing of the beam involves using the principle of moments. A 
common form of this principle is the sum of clockwise moments = sum of anti-clockwise moments. Candidates should 
be given opportunities to use this relationship in practical situations, or using computer-generated models of beams. 
This would involve candidates practising writing out, and using, the principle of moments.
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Example Candidate Response – low Examiner comments

       The candidate does not write 
down a correct expression for the 
moment of the girl’s weight about 
the pivot in either words, symbols or 
numbers.
Mark for (a) = 0 out of 3

       The candidate does not use a 
correct expression for the principle 
of moments. The candidate simply 
states that force F is the same as 
the weight of the girl.
Mark for (b) = 0 out of 3

Total mark awarded =
0 out of 6

1

2

1

2
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How the candidate could have improved their answer
•	 (a) The candidate needed to write down a correct expression for the moment of the girl’s weight about the pivot, 

then substitute correct values and evaluate.
•	 (b) The candidate needed to appreciate that the balancing of the beam involves using the principle of moments. 

A common form of this principle is the sum of clockwise moments = sum of anti-clockwise moments. Candidates 
should be given opportunities to use this relationship in practical situations, or using computer-generated models of 
beams, which involve candidates practising writing out and using the principle of moments.

Common mistakes candidates made in this question
•	 (a) The most common errors were to multiply 404 by 1.6 or 404 x (1.2 + 1.6) or to divide the force by distance. 

These errors were almost always made by candidates that did not write down a correct expression in words for the 
moment of the girl’s weight about the pivot.

•	 (b) The most common error was to either divide 404 by 1.6 or to multiply 404 by 1.6. Some candidates attempted a 
form of cross multiplication that invariably led to multiplying 404 by 1.6 and then dividing by 1.2 to give an answer 
of 540 N from rounding 538.67 N.
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Question 4

Example Candidate Response – high Examiner comments

       The candidate gives a clear 
account of all the main stages in a 
coal-fired power station to generate 
electricity.
Mark for (a) = 4 out of 4

       The candidate gives a valid 
explanation of the phrase ‘not very 
efficient’.
Mark for (b) = 1 out of 1

       The candidate gives two 
acceptable reasons for not building 
a coal-fired power station.
Mark for (c) = 2 out of 2

Total mark awarded =
7 out of 7

1
1

2
2

3
3

How the candidate could have improved their answer
•	 (a) This was a very comprehensive description of the generation of electricity in a coal-fired power station. 

Candidates should note that the only difference between many forms of electricity generation is in the mechanism 
used to make the turbines rotate.

•	 (b) There is a danger that an examiner could not follow the numerous insertions and deletions made by the 
candidate. Candidates should be encouraged to add extra material in the space below or after a question. They 
must, however, have written something to the effect of ‘continued in space below question’ to the left of the original 
answer space.

•	 (c) Air pollution was an acceptable answer, but the candidate should give more detail, e.g. air pollution in the form 
of acidic gases such as sulphur dioxide or carbon dioxide emissions causing global warming.
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Example Candidate Response – middle Examiner comments

       Although the references to 
smoke are incorrect, the candidate 
identifies three correct stages in the 
generation of electricity in a coal-
fired power station.
Mark for (a) = 3 out of 4

       The candidate’s explanation 
is insufficient. It needs to be 
developed.
Mark for (b) = 0 out of 1

       The answer ‘causes pollution’ 
is too vague and so insufficient. 
‘Pollution caused by the release of 
greenhouse gases which contribute 
to global warming’ is one way to 
develop this answer.
Mark for (c) = 1 out of 2

Total mark awarded =
4 out of 7

1

2

1

2

3
3

How the candidate could have improved their answer
•	 (a) The candidate needed to link the burning of coal to the heating of water in a boiler to produce steam. The steam 

(at high pressure) is then used to turn the turbine blades.
•	 (b) The candidate needed to link the small useful output power to the idea that most of the input energy is wasted/

lost as heat energy to the surroundings.
•	 (c) The candidate needed to give specific examples of pollution caused by burning coal, e.g. burning coal releases 

sulphur dioxide / nitrogen oxide(s) into the atmosphere.
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Example Candidate Response – low Examiner comments

       The candidate is mostly 
paraphrasing the statements in the 
question.
Mark for (a) = 0 out of 4

       The candidate is incorrectly 
linking availability to efficiency.
Mark for (b) =0 out of 1

       Neither of the statements is 
a valid/acceptable reason for not 
building a coal-fired power station.
Mark for (c) = 0 out of 2

Total mark awarded =
0 out of 7

1

2

1

2

3 3

How the candidate could have improved their answer
•	 (a) The candidate needed to link the burning of coal to the heating of water in a boiler to produce steam. The steam 

(at high pressure) is then used to turn the turbine blades and then the rotating turbine turns a generator.
•	 (b) The candidate needed to link the small useful output power to the idea that most of the input energy is wasted/

lost as heat energy to the surroundings.
•	 (c) The candidate needed to give specific examples of pollution caused by burning coal, e.g. burning coal releases 

carbon dioxide / greenhouse gases that contribute to global warming.

Common mistakes candidates made in this question
•	 (a) Common errors made by some candidates included:

	◦ missing out one or two stages or compressing separate stages into one process.
	◦ that the coal is burnt and the gases/smoke from burning were used to drive the turbine. 
	◦ that it was the turbine turning that generated electricity.

•	 (b) A common error was to only give a partial explanation. Candidates usually missed out the need for the fact that 
much of the input energy is wasted. Other common misconceptions included ‘not very efficient means it does not 
work very well’ or ‘not very efficient means it is not renewable’.

•	 (c) The most common errors involved responses that fell short of the necessary understanding that was required. 
These responses included candidates simply stating ‘pollution’ or ‘harms the environment’ or ‘not eco-friendly’.
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Question 5

Example Candidate Response – high Examiner comments

       The candidate includes working 
to show how the magnitude of the 
resultant force is calculated. Even if 
not requested it is good practice to 
show all working in calculations.
Mark for (a)(i) = 2 out of 2

Mark for (a)(ii) = 1 out of 1

       A well set out response. The 
candidate clearly shows that the 
area in contact with the ground is   
2 x 0.6 square centimetres as there 
are two wheels in contact with the 
ground.
Mark for (b) = 4 out of 4

Total mark awarded =
7 out of 7

1
1

2
2

How the candidate could have improved their answer
(a)(ii) The candidate could have stated that, when moving at constant speed, the horizontal forces are equal in size, 
but in opposite directions.
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Mark for (a)(i) = 2 out of 2

       The candidate does not give 
two forces with the same value.
Mark for (a)(ii) = 0 out of 1

       The candidate needs to 
appreciate that the suitcase has two 
wheels in contact with the ground.
Mark for (b) = 3 out of 4

Total mark awarded =
5 out of 7

Example Candidate Response – middle Examiner comments

1 1

2 2

How the candidate could have improved their answer
•	 (a)(ii) It is always helpful to write down the principle or equation used to answer a given item. In this question, the 

candidate could have stated that, when moving at constant speed, the horizontal forces are equal in size but in 
opposite directions or are balanced.

•	 (b) A useful technique is to underline the key pieces of information / physical quantities given in a question. In this 
instance, the candidate would underline the force, the area and the statement that the suitcase has two wheels.
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Example Candidate Response – low Examiner comments

       The candidate adds the forces 
instead of subtracting them. The 
candidate needs to appreciate that 
the direction arrows are in opposite 
directions.
Mark for (a)(i) = 1 out of 2

Mark for (a)(ii) = 1 out of 1

       The candidate uses an 
incorrect arrangement of the 
equation P = F ÷ A. If the correct 
area had been used, this mark 
could still be awarded.
Mark for (b) = 0 out of 4

Total mark awarded =
2 out of 7

1
1

2
2
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How the candidate could have improved their answer
•	 (a)(i) Candidates should practise adding and subtracting forces acting along the same line to calculate the resultant 

of two or more forces acting in the same direction or at 180° to each other.
•	 (b) Candidates should practise writing out standard equations used in the specification. Another useful technique is 

to use a triangle to give the different arrangements for an equation involving three quantities.

Common mistakes candidates made in this question
•	 (a)(i) Common errors for the force included giving 32 from adding the two forces or 240 from multiplying the two 

forces, and a very small number stated ‘East’ without indicating on the diagram which direction they thought was 
East.

•	 (a)(ii) A common error was to put two zeroes.
•	 (b) A common error was to forget that the suitcase had two wheels and so these candidates gave 250 N/cm2 as the 

answer. Weaker candidates multiplied the force by the area.
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Question 6

Example Candidate Response – high Examiner comments

Mark for (a) = 1 out of 1

       The candidate gives a 
very clear and comprehensive 
explanation. Candidates are 
advised, as in this example, to 
carry on writing the answer lines in 
the space below if they need more 
room for their response. If there 
is another question interposed, 
they must indicate that the answer 
continues at the bottom of the 
page or on the next page, so the 
examiner is alerted.
Mark for (b) = 3 out of 3

Total mark awarded =
4 out of 4

1 1

How the candidate could have improved their answer
•	 (a) The candidate could also include the idea that Brownian motion is a form of random motion.
•	 (b) Rather than describe the path of the smoke particle as zig-zag, the candidate should use the correct term of 

random motion.
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Example Candidate Response – middle Examiner comments

       The candidate does not give a 
correct term for the motion of the 
smoke particle.
Mark for (a) = 0 out of 1

       The candidate gives a partially 
correct explanation for the motion of 
the smoke particle, by stating that 
the air molecules collide with the 
smoke particle.
Mark for (b) = 2 out of 3

Total mark awarded =
2 out of 4

1

2

1

2

How the candidate could have improved their answer
•	 (a) The candidate needed to state that the motion of the smoke particle is Brownian motion, a form of random 

motion.
•	 (b) The candidate needed to state that the collisions with air molecules are the cause of the changes in direction of 

the smoke particle.
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Example Candidate Response – low Examiner comments

       The candidate does not give a 
correct term for the motion of the 
smoke particle.
Mark for (a) = 0 out of 1

       The candidate is not answering 
the question. The candidate 
is giving a description of the 
movement and arrangement of 
particles in a gas.
Mark for (b) = 0 out of 3

Total mark awarded =
0 out of 4

1

2

1

2

How the candidate could have improved their answer
•	 (a) The candidate needed to state that the motion of the smoke particle is Brownian motion, a form of random 

motion.
•	 (b) The candidate needed to state that the random changes in direction of the smoke particle are caused by 

collisions with fast, randomly moving air molecules.

Common mistakes candidates made in this question
•	 (a) The most common error was to state that the term used was diffusion. Unfortunately, many of these candidates 

then attempted to explain diffusion of gas particles in (b).
•	 (b) A common error was to try and explain that the motion was a result of pollen grains colliding with other pollen 

grains or even the walls of the container.
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Question 7

Example Candidate Response – high Examiner comments

       The candidate gives six or 
more colours in the correct order. 
This response scores both marks.
Mark for (a) = 2 out of 2

Mark for (b)(i) = 1 out of 1

Mark for (b)(ii) = 1 out of 1

Mark for (c) = 2 out of 2

Total mark awarded =
6 out of 6

1 1

How the candidate could have improved their answer
This candidate has been well prepared for questions about the production of a visible spectrum and the uses of the 
electromagnetic spectrum.
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Example Candidate Response – middle Examiner comments

       The candidate gives six or 
more colours in the correct order. 
This response scores both marks.
Mark for (a) = 2 out of 2

       The candidate gives the 
same response to parts (i) and (ii). 
Candidates should be warned that 
it is very rare that the same answer 
will be correct for two different parts 
of a question. They should re-read 
the question to check their response 
if this happens.
Mark for (b)(i) = 0 out of 1

Mark for (b)(ii) = 1 out of 1

       The candidate gives incorrect 
parts of the electromagnetic 
spectrum and so is not awarded any 
marks.
Mark for (c) = 0 out of 2

Total mark awarded =
3 out of 6

1

2

1

2

3
3

How the candidate could have improved their answer
•	 (b)(i) Candidates need to be able to describe the change in direction of a ray of light as it travels from one material 

into another with a different optical density and state that this effect is known as refraction.
•	 (c) Candidates should be encouraged to practise writing down the common uses of parts of the electromagnetic 

spectrum as listed in the specification. Candidates often use an acronym or mnemonic to assist in recalling the 
order of the different parts of the electromagnetic spectrum. They should be encouraged to make up their own 
mnemonic as an aide memoire.
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Example Candidate Response – low Examiner comments

       The candidate only gives five 
colours, and the order is incorrect.
Mark for (a) = 0 out of 2

       The candidate just repeats 
words from the question. This 
invariably leads to an incorrect 
answer.
Mark for (b)(i) = 0 out of 1

Mark for (b)(ii) = 0 out of 1

       The candidate does not attempt 
one part and gives the shortest 
frequency in the second box. 
Candidates should be warned that 
if radio (waves) was the correct 
answer, the addition of ‘amplitude’ 
in the box risks being taken as a 
second incorrect response, and 
this means the mark cannot be 
awarded.
Mark for (c) = 0 out of 2

Total mark awarded =
0 out of 6

1

2

1

2

3 3
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How the candidate could have improved their answer
•	 (a) Candidates often find an aide memoire a useful technique in remembering the order of lists. It is not uncommon 

to see ROYGBIV written near questions about colours in the visible spectrum. Candidates should be encouraged 
to use blank spaces on the paper to write out such aide memoires if it helps in framing an answer to a question.

•	 (c) Candidates should be encouraged to attempt all items in a paper. No mark could be awarded for a ‘no 
response’ but writing the name of another part of the electromagnetic spectrum could be correct.

Common mistakes candidates made in this question
•	 (a) Common errors included giving white, black, pink and even magenta in their list of colours. Other candidates 

gave both purple and violet and so did not give the six correct colours that were needed to score the M mark. The 
majority of candidates put the colours in the correct order, but a small minority reversed the order, and a few gave 
the colours in no particular order.

•	 (b)(i), (ii) A common error was to give refraction and dispersion in the reverse order. This scored one mark. Other 
errors included giving reflection or rarefaction for refraction. A higher number of candidates gave diffraction, 
spreading, spectrum or just ‘colours’ for dispersion.

•	 (c) The majority of candidates knew that infrared waves were used in tv remote controllers but those who did not 
seemed to choose microwaves or ultraviolet; these being the most common errors. Responses for the highest 
frequency in the electromagnetic spectrum were often parts near the middle of the electromagnetic spectrum.
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How the candidate could have improved their answer
•	 (b)(ii) The candidate would have had less chance of an error if they had used the 160 m calculated in 7(b)(i), 

together with the time of 0.56 s given in the question.
•	 (b)(iii) The candidate could have been more precise by stating what is to be averaged, e.g. the results / times from 

the two (or more) experiments.

Question 8

Example Candidate Response – high Examiner comments

       The candidate chooses the 
correct quantity for each sentence.
Mark for (a)(i) = 1 out of 1

Mark for (a)(ii) = 1 out of 1

       The candidate correctly 
doubles the distance from the 
students to the wall.
Mark for (b)(i) = 1 out of 1

       This is not a very common 
approach of halving the time, but 
the candidate uses correct values 
and evaluates to give a correct 
answer.
Mark for (b)(ii) = 3 out of 3

       The candidate correctly decides 
to continue both answers on the 
next line, rather than attempting to 
squeeze the words onto the end of 
the line.
Mark for (b)(iii) = 2 out of 2

Total mark awarded =
8 out of 8

1 1

2

3

4

2

3

4
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Example Candidate Response – middle Examiner comments

       The candidate chooses 
incorrect quantities for (a)(i) and   
(a)(ii).
Mark for (a)(i) = 0 out of 1

       Mark for (a)(ii) = 0 out of 1

       Mark for (b)(i) = 1 out of 1

       A well set out response where 
the candidate uses the distance 
from (b)(i) and the time in the 
question stem.
Mark for (b)(ii) = 3 out of 3

       The candidate’s first suggestion 
is correct, but it is impossible 
to ensure that reaction time 
decreases.
Mark for (b)(iii) = 1 out of 2

Total mark awarded =
5 out of 8

1

3

1

2

4

3

5

4

How the candidate could have improved their answer
•	 (a)(i), (a)(ii) The candidate has confused the quantities needed to increase loudness and pitch of a sound.
•	 (b)(iii) The candidate needed to take their second idea a bit further and think of ways of reducing the effect of 

reaction time on the measurement. For example, by increasing the distance the sound needed to travel.

5

2
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Example Candidate Response – low Examiner comments

       
Mark for (a)(i) = 0 out of 1

       The candidate gives the correct 
quantity in (a)(ii) to increase the 
pitch of the sound.
Mark for (a)(ii) = 1 out of 1

       The candidate is using 
the wrong approach to find the 
distance.
Mark for (b)(i) = 0 out of 1

       The candidate uses the correct 
equation but substitutes the wrong 
distance. 
Mark for (b)(ii) = 2 out of 3

       The candidate gives two 
incorrect suggestions.
Mark for (b)(iii) = 0 out of 2

Total mark awarded =
3 out of 8

2

1

3

2

4

3

4

1
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How the candidate could have improved their answer
•	 (a)(i) The candidate needed to link the increase in loudness to an increase in amplitude. The amplitude of a wave 

is a measure of the energy contained in the wave.
•	 (b)(i) The candidate should have doubled the distance given on Fig. 8.1 to find the total distance travelled by the 

wave, i.e. to the wall and back to the students.
•	 (b)(ii) The candidate has substituted 80 m instead of 160 m into the correct equation. Candidates who made this 

mistake and gave an answer of 143 m (from 142.9 m) were awarded 2 out of 3 marks.
•	 (b)(iii) If the candidate had combined the two suggestions to state ‘repeat the experiment, added the two results 

and divided by two’ this would have scored 1 mark.

Common mistakes candidates made in this question
•	 (a)(i) The most common errors were frequency and wavelength.
•	 (a)(ii) The most common errors were amplitude and wavelength.
•	 (b)(i) The most common error was 80, but a few attempted to calculate the speed here and gave their answer as 

the distance. 
•	 (b)(ii) The most common error was the incorrect use of 80 m as the distance, sometimes as an error carried 

forward from an incorrect distance in (i). A very small number multiplied a distance by 0.56 to reveal a fundamental 
misunderstanding.

•	 (b)(iii) A common mistake was not stating the essential need to average the repeated results. Other candidates 
incorrectly suggested decreasing the distance of the students from the wall.
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Question 9

Example Candidate Response – high Examiner comments

Mark for (a)(i) = 1 out of 1

Mark for (a)(ii) = 1 out of 1

       The candidate underlines the 
word repelling in the question as a 
reminder that the same poles are on 
either side of the gap.
Mark for (b)(i) = 1 out of 1

Mark for (c) = 1 out of 1

       The candidate clearly indicates 
the correct properties in each 
column.
Mark for (d) = 3 out of 3

Total mark awarded =
7 out of 7

1
1

How the candidate could have improved their answer
•	  This candidate has been well prepared to answer questions on permanent magnets and properties of 

electromagnets.
•	 (c) The candidate should be more precise and state that it is the electromagnet that can be turned on or off by 

switching on or off the current in the coil of the electromagnet.

22
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Example Candidate Response – middle Examiner comments

       Plastic and wood are the 
electrical insulators.
Mark for (a)(i) = 0 out of 1

Mark for (a)(ii) = 1 out of 1

       The candidate gives an 
incorrect response.
Mark for (b) = 1 out of 1

       The candidate gives an 
incorrect response.
Mark for (c) = 0 out of 1

       The candidate indicates clearly 
that it is the top box that they wish 
to be marked. It is good practice for 
candidates to attempt to change 
responses in tables or on limited 
space answer lines. They can then 
be aware of strategies to use should 
the need arise on an examination 
paper.
Mark for (d) = 2 out of 3

Total mark awarded =
4 out of 7

1

1

2
2

3
3

4 4

How the candidate could have improved their answer
•	 (a)(i) The candidate has confused electrical conductors and electrical insulators. The candidate should be stating 

plastic and wood.
•	 (c) The candidate should state that by switching on or off the current in the coil of the electromagnet, it is easy to 

quickly magnetise or demagnetise the electromagnet.
•	 (d) The candidate should have chosen 3.0 A in the final column. The candidate has mistakenly thought that 20 mA 

is larger than 3.0 A.
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Example Candidate Response – low Examiner comments

Mark for (a)(i) = 0 out of 1

       The candidate incorrectly 
identifies aluminium as a magnetic 
material.
Mark for (a)(ii) = 0 out of 1

Mark for (b) = 1 out of 1

       The candidate gives 
an incorrect advantage of 
electromagnets compared with 
permanent magnets.
Mark for (c) = 0 out of 1

       The candidate’s responses 
in the first and third columns are 
incorrect.
Mark for (d) = 1 out of 3

Total mark awarded =
2 out of 7

1
1

2
2

3
3



Example Candidate Responses – Paper 3

41

How the candidate could have improved their answer
•	 (a)(i) The candidate has added iron to the list of two insulators and so their answer is incorrect.
•	 (a)(ii) The candidate should state that iron is the magnetic material.
•	 (c) The candidate should state that by switching on or off the current in the coil of the electromagnet it is easy to 

quickly magnetise or demagnetise the electromagnet.
•	 (d) The responses selected in columns one and three would make the weakest electromagnet. The candidate 

should have selected the highest number of turns in column one and the greatest current in column three.

Common mistakes candidates made in this question
•	 (a)(i) The most common errors were giving only one of plastic or wood or adding aluminium and/or iron.
•	 (a)(ii) The most common error was to choose aluminium.
•	 (b) An error seen a number of times was for candidates to reverse the poles on the right-hand magnet.
•	 (c) A common error was to paraphrase the stem and to state that the strength of the electromagnet could be 

increased. 
•	 (d) The most common error was to choose 20 mA instead of 3.0 A in the third column.



Example Candidate Responses – Paper 3

42

Question 10

Example Candidate Response – high Examiner comments

Mark for (a)(i) = 1 out of 1

       The candidate shows the 
working for calculating the 
combined resistance of the two 
resistors in series. This is good 
practice in case of any ambiguity in 
reading the final answer.
Mark for (a)(ii) = 1 out of 1

       This detailed answer is 
awarded full marks.
Mark for (b) = 3 out of 3

       A well set out response giving 
a correct arrangement of the 
equation, substitution of values 
from the question and a correct 
evaluation.
Mark for (c) = 3 out of 3

Total mark awarded =
8 out of 8

1 1

2

3

2

2



Example Candidate Responses – Paper 3

43

How the candidate could have improved their answer
•	  This candidate has been well prepared to answer questions on resistance and electric circuits.
•	 (b) The candidate could have improved their answer by including the unit for resistance, i.e. 1.875 ohms and for 

current, i.e. 2.13 A. They could also have added that the combined resistance of resistors in parallel is less than the 
smallest of the resistors in the parallel combination, i.e. less than 3 ohms.
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Example Candidate Response – middle Examiner comments

Mark for (a)(i) = 1 out of 1

       The candidate gives correct 
answers to (a)(i) and (a)(ii). It is 
good practice to write the decimal 
point in the centre of the gap 
between digits. In (a)(ii), the decimal 
is too low and would be impossible 
to discern if a bit lower and on the 
answer line dots.
Mark for (a)(ii) = 1 out of 1

       This response with the 
candidate contradicting the question 
is not awarded any marks.
Mark for (b) = 0 out of 3

       A well set out response. Use of 
correct symbols is just as valid as 
writing the equation in words.
Mark for (c) = 3 out of 3

Total mark awarded =
5 out of 8

1 1

2 2

3
3
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How the candidate could have improved their answer
•	 (b) The candidate needed to note that the question states the lamp and resistor are now in a parallel combination. 

Candidates should practice underlining/highlighting key words, phrases and quantities in the question. These are 
then more readily visible when composing a response to the item.

•	  The candidate needed to state that the combined resistance of resistor and lamp in parallel is less than the smaller 
resistance of the two components in the parallel combination, i.e. less than a 3 ohm resistor. This means that the 
current in ammeter X must be much greater than when the components were connected in series.
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Example Candidate Response – low Examiner comments

       The answer to (a)(i) is incorrect. 
The candidate subtracts the two 
resistance values instead of adding 
them. 
Mark for (a)(i) = 0 out of 1

       The answer to (a)(ii) is correct.
Mark for (a)(ii) = 1 out of 1

       The candidate is awarded one 
mark for stating that the resistance 
of the components in parallel is less 
than that of the same components 
in series.
Mark for (b) = 1 out of 3

       The candidate gives an 
incorrect value for the resistance of 
the lamp.
Mark for (c) = 0 out of 3

Total mark awarded =
2 out of 8

1

2

1

2

3 3

4
4
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How the candidate could have improved their answer
•	 (b) The candidate needed to link the decrease in the resistance to an increase in the current. To gain the third 

mark, the candidate needed to state that the combined resistance of resistor and lamp in parallel is less than the 
smaller resistance of the two components in the parallel combination, i.e. less than a 3 ohm resistor.

•	 (c) The candidate should have written down all the working when determining the answer to a calculation. 
Candidates should be encouraged to write down the equation they are using to solve a given problem, then to 
substitute values from the question and evaluate.

Common mistakes candidates made in this question
•	 (a) The vast majority of candidates correctly evaluated the combined resistance in (i) and slightly fewer evaluated 

the current in ammeter Y in (ii). An error repeatedly seen in (a)(i) was to multiply the two values of resistance to 
give 15 Ω. In (a)(ii), a number of candidates divided the battery voltage of 4.0 V by the resistance of the lamp,      
i.e. 5 Ω to give 0.8 A.

•	 (b) A minority of candidates stated both that the resistance decreases and the current increases. The most 
common error was to just give one of these changes. Others stated things like resistance rises so current 
increases.

•	  Another common misconception of parallel circuits was to state that the current was shared between the 
components and so the current would decrease.

•	 (c) A common error among weaker candidates was inverting the equation and so dividing the current by the voltage 
or simply multiplying the two values to give an answer of 2.4 Ω.



Example Candidate Responses – Paper 3

48

Question 11

Example Candidate Response – high Examiner comments

       The candidate clearly indicates 
the correct box.
Mark for (a) = 1 out of 1

       Both of the candidate’s 
suggestions are clearly stated and 
correct.
Mark for (b) = 2 out of 2

Total mark awarded =
3 out of 3

1 1

2 2

How the candidate could have improved their answer
•	 Electromagnetic induction is one the most difficult concepts on the core theory specification. The candidate has 

done well to achieve full marks on this question.



Example Candidate Responses – Paper 3

49

Example Candidate Response – middle Examiner comments

       The candidate indicates an 
incorrect option.
Mark for (a) = 0 out of 1

       The candidate’s second 
suggestion is insufficient and is not 
awarded a mark.
Mark for (b) = 1 out of 2

Total mark awarded =
1 out of 3

1

2

1

2

How the candidate could have improved their answer
•	 (a) The candidate should have linked the up and down motion of the magnet through the coil to the production of 

an e.m.f. that reverses polarity with each change in direction, i.e. an alternating e.m.f.
•	 (b) In the second option, the candidate needed to be more precise about increasing the strength of the magnet. 

Candidates should be reminded that vague statements such as ‘adding another magnet’ or ‘use a bigger magnet’ 
are insufficient and will not be awarded a mark.
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Example Candidate Response – low Examiner comments

       The candidate indicates an 
incorrect option.
Mark for (a) = 0 out of 1

       Neither of the candidate’s 
suggestions is correct.
Mark for (b) = 0 out of 2

Total mark awarded =
0 out of 3

1

2
2

1

How the candidate could have improved their answer
•	 (a) The candidate should have linked the up and down motion of the magnet through the coil to the production of 

an e.m.f. that reverses polarity with each change in direction, i.e. an alternating e.m.f.
•	 (b) The candidate should have given suggestions such as: increase the strength of the magnet or increase the 

speed of magnet through the coil or increase the number of turns of wire in the coil.

Common mistakes candidates made in this question
•	 (a) The most common error was to select ‘direct’ current. However, the majority of candidates selected the correct 

option.
•	 (b) The most common wrong answer was to think there was a current in the coil which should be increased. Other 

incorrect suggestions were to make the spring longer, or to put an iron core in the coil.
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Question 12

Example Candidate Response – high Examiner comments

       The candidate gives correct 
responses to all parts in (a). Note 
that in many instances the dash 
between the element name and the 
nucleon number has been obscured 
by the answer line.
Mark for (a)(i) = 1 out of 1

Mark for (a)(ii) = 1 out of 1

Mark for (a)(iii) = 1 out of 1

       The candidate clearly 
determines that 72 days represents 
3 half-lives of thorium-234 and then  
calculates the mass of thorium-234 
remaining after 3 half-lives.
Mark for (b) = 3 out of 3

Total mark awarded =
6 out of 6

1 1

How the candidate could have improved their answer
•	 (a) Although not critical in this instance, the candidate should not write the dash between element name and 

nucleon number in the dots of the answer line.
•	 (b) The candidate has put an arrow linking the mass remaining and the number of days that have elapsed. This 

could be misconstrued as a different mass and so taken as a contradiction by an examiner. The candidate should 
have written, for the working, something like: after 24 days mass remaining = 40/2 = 20 mg, after 48 days mass 
remaining = 20/2 = 10 mg, after 72 days mass remaining = 10/2 = 5 mg.

2 2
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Example Candidate Response – middle Examiner comments

       The candidate gives correct 
responses to all three parts of (a). 
Note that the dashes between 
element name and nucleon number 
are very clear.
Mark for (a)(i) = 1 out of 1

Mark for (a)(ii) = 1 out of 1

Mark for (a)(iii) = 1 out of 1

       The candidate correctly 
determines the half-life of 
thorium-234 but fails to make use of 
this information.
Mark for (b) = 1 out of 3

Total mark awarded =
4 out of 6

1 1

How the candidate could have improved their answer
•	 (a) The candidate has demonstrated a good understanding of nuclide notation and atomic structure.
•	 (b) The candidate has correctly determined the half-life of thorium-234. The candidate needed to show how the 

mass of thorium-234 halves for each of the 3 half-lives to give a mass of 5 mg remaining after 72 days.

2 2
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Example Candidate Response – low Examiner comments

Mark for (a)(i) = 1 out of 1

Mark for (a)(ii) = 1 out of 1

       The candidate gives an 
incorrect response to (a)(iii).
Mark for (a)(iii) = 0 out of 1

       The candidate does not 
produce any rewardable material.
Mark for (b) = 0 out of 3

Total mark awarded =
2 out of 6

1 1

2 2

How the candidate could have improved their answer
•	 (a)(iii) The candidate needed to link the nuclide with the highest proton number i.e. Plutonium-234 as being the 

nuclide with the highest number of electrons.
•	 (b) This calculation involving half-lives is difficult because there are two separate stages. For the first stage, the 

candidate needed to select the information required to calculate the number of half-lives of thorium-234 that 
elapse in 72 days, i.e. 3 half-lives. The candidate then needed to halve the original mass 3 times to give 5 mg of 
thorium-234 remaining after 72 days.

Common mistakes candidates made in this question
•	 (a)(i) The most common error was to state Pu – 238 and U – 238 as a result of confusing nucleon number and 

proton number.
•	 (a)(ii) A common error was to give plutonium – 238 and thorium – 234, displaying confusion between nucleons and 

neutrons.
•	 (a)(iii) The most common error was to state U – 238.
•	 (b) The most common errors were to multiply 40 by 3 or divide 40 by 3. A few considered only 2 half-lives to get the 

answer 10 mg.
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