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Introduction

The examination was written to assess across the full range of grades from 1 to 9. 
Consequently, some questions were written to be challenging whilst others were designed to 
be more straightforward and accessible. A range of different question types were included in 
the examination such as objective and multiple choice, calculations and both short and long 
written responses. Approximately 20% of the marks available in the examination were for 
candidates' demonstrations of experimental skills and understanding. Candidates were 
provided with advance information about which sub-topics from the specification would 
form the main focus of the examination. In addition, candidates were provided with a full list 
of the formulae to be used.

Successful candidates were well-acquainted with the content of the specification and could 
recall facts whilst applying their understanding to new and complex situations. They were 
competent in performing quantitative work and could rearrange and substitute data into 
given formulae to obtain the correct answer. Successful candidates also showed evidence of 
undertaking all the required practicals themselves and could produce detailed, coherent 
methods whilst recalling the relevant results of these experiments.

Less successful candidates showed gaps in their knowledge of topics and either had limited 
experience, or could not recall information from the required practical tasks. These 
candidates often did not address the demands of the question and overlooked the 
importance of the command words being used.
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Question 1 (a)

Q01(a) differentiated well between candidates who had revised the Hertzsprung-Russell 
diagram and those who had not. It was well answered by most with a significant majority 
able to score full marks. Others scored two or one mark probably due to a combination of 
guesses or they had revised the evolution of stars and therefore were able to make an 
informed match for the red giant and white dwarf.
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Question 1 (b)

Most candidates knew the answer to Q01(b) and many knew the correct distance despite 
knowledge of parsecs being beyond the specification. Some weaker candidates discussed 
size or distance with no mention of brightness.

This response was awarded 1 mark. The candidate knows that 
absolute magnitude is a measure of brightness, but the idea of a 
standard distance is not clear so the second mark is withheld.

This response was awarded 2 marks and represents a model definition 
of absolute magnitude.
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Question 2 (a)

Most candidates were comfortable with the experiment in Q02(a) and produced well-
prepared responses, most likely due to the experiment's named inclusion in the advance 
information. The majority of candidates opted to describe a method with two people 
standing a large distance apart, although others chose an echo method. A few candidates 
described a method using microphones and oscilloscopes, but these candidates sometimes 
confused the purpose of the oscilloscope as a device to measure a time interval, rather than 
observing when the microphones are exactly one wavelength apart. Generally, candidates 
can improve their methods by ensuring a suitable distance is included ie people standing at 
least 100m apart.
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This candidate has described an unusual method and one that most 
likely will not be effective in measuring the speed of sound. However, 
they have been awarded 2 marks for the idea of measuring the time 
for sound to travel a distance (MP1) and a suitable formula (MP6). The 
candidate's diagram does not receive any marks as it is not labelled.

Diagrams should be labelled if they are likely to be awarded any marks 
when supporting written responses.
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This is an excellent response, which was awarded full marks. All six 
marking points from the mark scheme are covered.

9 International GCSE Physics 4PH1 2PR



Question 2 (b)

More able candidates coped well with the demands of Q02(b) and usually scored full marks. 
Weaker candidates struggled to count the correct number of squares for one wavelength and 
then could not apply the correct scale due to the timebase being given in milliseconds. Some 
candidates tried to use f=1/T in Q02(b)(i), rather than in Q02(b)(ii). However, most candidates 
received full marks in Q02(b)(ii) due to the application of error carried forward (ECF).
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This candidate has read the trace period incorrectly from the screen as 
8 squares. However, they have then gone on to use the timebase 
setting and deal with the conversion from milliseconds to seconds 
correctly to earn 2 marks in Q02(b)(i). Error carried forward has been 
applied in Q02(b)(ii) to award a further 2 marks.
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This response is wholly correct and was awarded full marks. The 
candidate's working is neatly laid out and is easy to follow.
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Question 3 (a)

Q03(a) required candidates to give differences between the sulfur particle and sulfur ion. 
Those candidates who answered incorrectly mainly focused their answers with comments 
about their electrostatic forces (attraction and repulsion), speeds and masses. There were 
also incorrect use of ions inside an atom and some candidates effectively rewrote the 
question as a statement ie 'neutral has no charge and positive has positive charge'.

This response was awarded 1 mark. The description of the neutral 
particle is correct, but the description of the positive ion is misleading 
and inaccurate so the second mark was withheld.
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Question 3 (b)

The first marking point was seen in most candidates' responses in Q03(b) as candidates 
identified either repulsion or attraction. However, many candidates did not link this to 
acceleration through the inclusion of a (resultant) force in their response. Some candidates 
confused terminology from the magnetism topic and referred to opposite poles attracting. 
This question was a good discriminator at the higher grade boundaries.

This response scored 1 mark. The candidate has correctly identified 
the repulsion between like charges, but has not linked this sufficiently 
to the existence of a force.
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This is a higher level response, which was awarded both marks. The 
attraction between opposite charges is clearly expressed and this is 
linked to there being a resultant force.
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Question 3 (c)(ii)

Most candidates were awarded at least 2 marks in Q03(c)(ii). However, power of ten (POT) 
errors were the most common reason for full marks not being awarded. The unit conversion 
and the use of data in standard form in the same formula compounded the issue for many 
candidates. Weaker candidates experienced difficulty in rearranging the formula. A few 
candidates used speed = distance/time instead of the orbital period formula.

This response was awarded 2 marks. The rearrangement of the 
formula and substitution of data is correct, but there is a power of ten 
error in the final evaluation. It is unclear from the working whether this 
originated from the conversion from km to m or the presentation of 
data in standard form.
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Question 4 (a)

Q04(a) was very well answered. Only a minority of candidates answered incorrectly with 
mistakes such as an incorrect temperature difference, unnecessarily trying to convert the 
units of mass or specific heat capacity and substituting the values of specific heat capacity 
and energy into the formula incorrectly.

This response was awarded 2 marks. The candidate has evaluated the 
temperature difference and substituted correctly into the specific heat 
capacity formula. However, the candidate has not used their calculator 
correctly to evaluate their expression.

Candidates should be familiar with how to use their calculators. In this 
case, the candidate should either have used brackets or completed the 
calculation in several steps.
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Question 4 (b)

Values for the time interval in Q04(b)(i) varied significantly, which suggested many candidates 
did not understand how to relate the graph to the idea of a phase change and/or could not 
interpret data accurately from a graph. Rearrangement of the formula was the most 
common source of difficulty in Q04(b)(ii). However, many candidates were awarded full 
marks through the application of ECF. Some candidates did not convert to seconds from 
minutes.
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This candidate has misread the graph in Q04(b)(i), but has used their 
value correctly in Q04(b)(ii). However, they have not converted minutes 
into seconds and so only score 2 marks.
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This candidate has answered both parts of the question correctly to 
earn full marks.
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Question 4 (c)

Most candidates gave valid responses in Q04(c) and were able to express their ideas with the 
correct terms of even thermal/heat energy distribution, which was the most popular 
response. A few answered with keeping temperature constant. Some candidates wrote about 
temperature spreading, which suggest a misconception of temperature and energy being the 
same thing.
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Question 4 (d)

Candidates found Q04(d) surprisingly challenging. There was a lot of discussion off topic 
about bonding, kinetic energy and collision theory. The best answers kept to a simple format 
of either two sentences such as 'in a liquid…in a gas…' or 'the motion in the two is…the 
arrangement in the two is…'.

The motion of water particles was often poorly described, with candidates using ‘random 
motion’ or ‘slow moving’ or ‘vibrating’ to describe them. Other answers described fluidity and 
flow in terms of macro properties (‘liquids fill their container’) and did not describe the 
particles themselves. Some candidates described water particles as having small gaps 
between them and diagrams of such resembled a gas more than a liquid. Most answers did 
not emphasise the large spaces between gas particles or that water particles are mostly 
touching each other.

This response was awarded 2 marks. The candidate has described the 
motion of water molecules correctly, but then described them as being 
loosely packed. The motion of gas molecules is also described 
correctly, but the idea of gas molecules being far apart from each 
other is missing from the response.
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This response was awarded 4 marks. The candidate has presented 
their ideas concisely to produce a comprehensive answer to the 
question.
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Question 5 (a)

Most candidates identified that transformers increase/decrease voltage in Q05(a). Although 
many candidates also knew that increasing the voltage caused the current to decrease, fewer 
explained the reason for the decrease in current. Even fewer got all 4 marks, usually missing 
the reason for reduced current into homes. Some candidates clearly misinterpreted the 
question, as answers didn’t relate to the question asked.
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This response was awarded 2 marks. The candidate has identified that 
step-up transformers increase voltage (MP1) and also identified that 
step-down transformers decrease voltage for safety purposes (MP4). 
However, the reason for increasing the voltage is missing from the 
response.
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This response was awarded full marks. The candidate has produced a 
concise explanation of the inclusion of transformers in the long range 
transmission of electricity.
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Question 5 (b)

Most candidates answered Q05(b)(i) correctly due to the formula's inclusion in the supplied 
formulae sheet. The following calculation in Q05(b)(ii) was completed successfully by most 
candidates. Those candidates who were not able to reach the correct answer usually 
experienced difficulty in the rearrangement of the formula.

This response received 1 mark in Q05(b)(ii) for a correct substitution. 
Although not shown in the working, issues in the rearrangement of the 
formula is the most likely cause for arriving at the incorrect final 
answer.
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Candidates should show all steps in their working clearly. The 
rearrangement step is missing in this response, but may have been 
undertaken successfully, which would have resulted in another mark 
being awarded.
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Question 5 (c)(i)

The majority of candidates produced correct answers in Q05(c)(i). Some candidates did not 
read the question and named various parts of the national grid.
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Question 5 (c)(ii)

Q05(c)(ii) was intended to be challenging and the marks distribution of candidates reflected 
this. Many candidates did not seem to understand what the question was asking. This was 
evidenced by the number of candidates who referred to elements of motors and generators 
in their responses. Many of the answers were attempts to describe electromagnetic 
induction in detailed terms to varying levels of understanding. Similarly, there was much 
discussion about interacting magnetic fields. Very few focussed on the key physics ideas. 
Other candidates had revised explanations of how a transformer works and repeated these 
here – as evidenced by the number of candidates referring to a secondary coil. Where a mark 
was scored it was usually for the idea that a potential difference was induced (somewhere).

This response was awarded 1 mark. The candidate has written an 
explanation of how a transformer works, which shows they have not 
properly understood the question. The single mark is awarded for the 
last sentence, which states that the core cuts the magnetic field lines.
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This candidate has clearly read and understood the question. Their 
excellent response was awarded full marks.
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Question 6 (a)(i)

The majority of candidates were able to extract the correct independent variable from the 
text in Q06(a)(i). Some candidates listed several variables, which prevented the mark from 
being awarded.
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Question 6 (a)(ii)

Most candidates gained at least 1 mark in Q06(a)(ii), which showed a good understanding of 
calculating a mean value. Approximately half of those took the anomalous result into account 
to gain full marks. Some candidates did not arrive at a valid answer due to errors in using 
their calculator eg entering the calculation in one line without the use of brackets.

This response was awarded 1 mark. The candidate has calculated the 
mean value with and without the anomalous result, but ultimately 
chosen the wrong value to write on the answer line.

Examiners cannot choose between two different methods in 
calculations. It is the candidate's responsibility to show the correct 
working.
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This is the correct method. The candidate has clearly identified the 
anomalous result and not included it in the mean calculation.
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Question 6 (a)(iii)

Q06(a)(iii) was misunderstood by the majority of candidates. They concentrated on general 
ways to improve equipment, rather than a specific method to increase the accuracy of the 
refractive index. Repeat and average was seen often, but was rarely precise enough to gain 
the mark. Only the most able plotted the correct graph and said what to do with it.

This candidate has clearly stated repeating the method for different 
angles of incidence and then finding a mean value for the refractive 
index.

This candidate has opted for a graphical method of increasing the 
accuracy.
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Question 6 (b)(i)

Q06(b)(i) was answered to a high standard and most candidates gained at least one or two 
marks. The few who lost marks substituted values of i and r as sin i and sin r. Some 
candidates could not identify the correct angles for i and r from the diagram. The question 
proved to be a very good differentiation question, which assessed maths skills in addition to 
knowledge of ray diagrams.

This response was awarded zero marks. Despite writing the correct 
formula, the candidate has not used the sine functions when marking 
the data substitution, which has led to the incorrect final answer.
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Question 6 (b)(ii-iii)

Almost all candidates gained the mark in Q06(b)(ii) due to the formula's inclusion in the 
supplied formulae sheet. The calculation in Q06(b)(iiii) was answered to a high standard. 
However, some candidates failed to involve the sin or sin-1 aspect of the formula. Otherwise, 
the majority gained full marks.
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Question 6 (c)

The concept of total internal reflection (TIR) was generally well known in Q06(c). However 
some candidates described the path of light rather than explaining it. Most identified TIR and 
knew the angle of incidence was greater than the critical angle. Incorrect answers included 
incorrect ideas about refractive index, density and angles of refraction.

This response was awarded zero marks. The candidate has identified 
that reflection is happening inside the fibre, but not identified it as 
total internal reflection. No marks were given for what happens on 
entry to the fibre.
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This response was awarded 1 mark. The candidate understands what 
is happening in the fibre and has explained it using ideas about the 
angle of incidence and the critical angle. However, they have 
incorrectly described the phenomenon as total internal refraction 
instead of total internal reflection.
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Question 7 (a)

Most candidates were awarded full marks in Q07(a) for recognising the proportional 
relationship between force and extension. Weaker candidates only scored 1 mark for giving a 
simple pattern statement between the variables ie 'as force increases, extension increases'. 
Very few candidates did not score in this question.
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This simple pattern statement only scored 1 mark.
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This response was awarded 2 marks. The addition of the 
proportionality in the relationship lifts this to a higher level of 
understanding.
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Question 7 (b)

Most candidates were able to select the correct formula to use in Q07(b) and use it to 
calculate the moment by identifying the correct distance to pivot. There were some 
candidates who did not know what to do and tried to use any of the numbers in the diagram 
that will add/subtract to about 400. Some did not realise that the perpendicular distance was 
in cm and decided to divide their final answer by 100 to get about 400.
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Question 7 (c)

The majority of candidates gained full marks in Q07(c). Most correct answers were 126/125. 
Errors were mainly POT, subtracting the two distances from the pivot from each other or 
using the wrong formula eg force=change in momentum/time. However, some candidates 
were able to score 2 marks by clearly attempting to use the principle of moments and 
creating a correct expression for the moment of force F. It was surprising to also see some 
candidates add 1N on to their calculated value so that it was enough to open the gate – these 
candidates only scored 3 marks.

This response was awarded 2 marks. The candidate has set up a 
principle of moments equation and created a correct expression for 
the moment of force F, even though the distance is in cm. However, 
when rearranging the equation the candidate has replaced the correct 
value of 320 with 340 and no mark could be awarded beyond this 
point.

Candidates should double check their calculations at the end of the 
examination if there is time to do so.
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This response was awarded full marks. The candidate has presented all 
their working clearly and it is easy to follow, which would have been 
useful if their final answer had been incorrect.
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Question 7 (d)

Candidates answering Q07(d) correctly wrote either very detailed explanations (with more 
than enough information) or concise single/double sentenced answers. Many wrote about 
the spring no longer behaving like elastic but instead a plastic. Some candidates were 
concerned that the spring would break, which was not credited.

This response was awarded 1 mark for the idea that spring will reach 
its limit of proportionality. The idea of the spring breaking was not 
credited.
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This response was awarded 2 marks. The candidate clearly 
understands the situation and has written an excellent explanation of 
what will happen to the spring.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

Take note of the number of marks available for each question and use this as a guide for 
the amount of detail expected in the answer.
Take note of the command word used in each question to determine how the examiner 
expects the question to be answered, for example, whether to give a description or an 
explanation.
Be able to use the formulae listed in the specification confidently in terms of substitution, 
rearrangement and evaluation.
Know the SI units for physical quantities and be able to convert from non-SI units to SI 
units when required.
Show all working so that some credit can still be given for answers that are only partly 
correct.
Take advantage of opportunities to draw labelled diagrams as well as, or instead of, 
written answers.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html

54International GCSE Physics 4PH1 2PR

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-boundaries.html


Pearson Education Limited. Registered company number 872828 
with its registered office at 80 Strand, London WC2R 0RL.


