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Introduction

This was the second examination of paper 1, at Higher Level, for this specification in a
summer series since summer 2019.

Questions were set to test candidates’ knowledge, application and understanding from these
topics in the specification:

Topic 1 – Key concepts of physics
Topic 2 – Motion and forces
Topic 3 – Conservation of energy
Topic 4 – Waves
Topic 5 – Light and the electromagnetic spectrum
Topic 6 – Radioactivity

It was intended that the examination paper would allow every candidate to show what they
knew, understood and were able to do. Within the question paper, a variety of question types
were included, such as objective questions, short answer questions worth one or two marks
each and longer questions worth three or four marks each. The inclusion of questions
designed at targeting candidates’ knowledge and understanding of practical work continued.
This included assessing their fundamental knowledge of practicals specified in the
specification, together with further application.

One of the six-mark questions tested knowledge and understanding of the principle of a
controlled nuclear chain reaction in a nuclear reactor.

The other six-mark question was based on a core practical about the relationship between
force, mass and acceleration.

Candidates coped well with most questions and did particularly well in the questions asking
for calculations using equations. Students’ knowledge of practical work shows improvement
on last year. This was shown particularly in Q2(b)(ii) and Q9(c).

Successful candidates:

were well-acquainted with the content of the specification
had been engaged with practical work at some stage during their course
were competent in quantitative work, especially in using equations
were willing to apply physics principles to the novel situations presented to them
recognised key command words such as “describe” and “explain” and constructed their
responses accordingly
were willing to apply physics principles to the novel situations presented to them.
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Less successful candidates:
had gaps in their conceptual knowledge of the topics in this paper
had gaps in their procedural knowledge, relating to their practical work
misread and/or misunderstood the symbols used in equations
failed to set out calculations in a logical way that could be easily followed
did not focus sufficiently on what the question was asking
found difficulty in applying their knowledge to new situations
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Question 1 (a)

This was a calculation involving the wave equation, v = f × λ, given in the question. The
wavelength had to be converted from mm to m and the equation had to be rearranged.

The vast majority of candidates scored at least 1 of the 2 marks with the most common error
involving the unit conversion.

The working is clear, showing the unit conversion, rearrangement and
correct final answer.

2 marks.
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Question 1 (b)

A more complex calculation, involving the idea of echolocation and a unit conversion in the
time taken.

Most candidates were able to score at least 2 of the 4 marks available. The most common
errors were in unit conversion and not dividing the overall distance or time by two.

This response has an error in the unit conversion but is otherwise
correct.

3 marks.
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This response has the correct answer and scores all 4 marks.

7 GCSE Physics 1PH0 1H



Question 2 (b)(i)

A practical based question in which candidates had to describe how to investigate the
relationship between the speed of a falling stack of cupcake cases and the number of cases
in the stack.

The description had to include the measurement of distance and time and the calculation of
speed for several stacks with different numbers of cases.

This was well answered with the vast majority of candidates scoring at least 1 of the 4 marks
available and most of those scoring 3 or 4 marks.

This response describes the measurement of distance and time and
the calculation of speed and, at the very end, they say increase the
number of cases in the stack and repeat.

4 marks.
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Question 2 (b)(ii)

A straightforward calculation of weight, given the mass and the equation. Most candidates
did this correctly.

Question 2 (b)(iii)

Candidates had to draw an arrow on a diagram to show the force due to air resistance on a
falling cupcake case.

Almost all candidates were able to do this.

Question 2 (b)(iv)

Here, candidates had to understand that an object falling at constant velocity has zero
acceleration.

Most, but by no means all, answered this correctly.
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Question 3 (a)(i)

A straightforward gravitational potential energy calculation, involving a rearrangement.

As expected, most candidates scored all 3 marks.

All steps in the working are clearly shown here, resulting in all 3 marks.
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Question 3 (a)(ii)

A straightforward kinetic energy calculation.

As expected, most candidates scored all 2 marks.

Working clearly shown, resulting in both marks.
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Question 3 (a)(iii)

Examiners were looking for a description involving kinetic energy (before the collision) and a
range of possibilities for the energy after the collision.

Most candidates were able to score at least 1 of the 2 marks available.

This was a perfectly acceptable description for 2 marks.
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Question 3 (b)

This proved to be a more challenging question than expected. Candidates had to first realise
that the acceleration was 10 m/s2 (acceleration due to gravity) then select an appropriate
equation to use.

The majority of candidates did not score here with about half of those who did score going
on to score both marks.

After (correctly) deciding not to use v = x/t, this candidate went on to
select the correct equation and the correct acceleration and arrive at
the correct answer.

2 marks.
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Question 4 (a)(i-ii)

This was an introduction to a question on red shift. Candidates had to calculate the velocity
of a moving object, given the equation.

The difficulty here was in selecting the correct data from the information at the start of the
question. Most were able to do this successfully.
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Clear working shown at each step.

3 marks.
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Question 4 (b)

In this question about evidence for the expansion of the Universe, candidates had to say that
the detected wavelength was increasing then go on to say that this showed the galaxies were
moving away (from Earth).

Most scored at least 1 mark with about half going on to score both marks.

A clear, succinct response.

2 marks.
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Question 4 (c)

Here, candidates had to know that the 'M' in 'CMB' meant 'microwave' then select the
appropriate value from the table.

Just over half the candidates were able to do this.
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Question 4 (d)(i-ii)

The explanation asked for here had to link what causes a nebula to collapse with the increase
in temperature, the start of nuclear fusion and the resulting equilibrium in a main sequence
star.

There was an almost even spread of marks here in all marks between 0 and 4.

This response is sufficient for all 4 marks.
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Question 5 (b)

Most candidates could identify the maximum velocity of the lift and read the correct value
from the graph.
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Question 5 (c)

Candidates had to use the graph to determine the acceleration of the lift. They could do this
either by finding the gradient of the graph or using the equation for acceleration using
suitable data points from the graph.

Most were able to score all 3 marks.

Here the gradient of the graph was successfully calculated.

3 marks.
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Here the equation for acceleration was used with suitable data points
from the graph.
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Question 5 (d)

This was a more challenging question in which candidates were asked to determine a
distance from a velocity/time graph.

This meant calculating the area under the graph which some did using the area of a
trapezium others by calculating the areas of the two triangles and the rectangle and adding
them together.

There was a range of scores for this question.
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Here the candidate calculated the areas of the two triangles and the
rectangle and added them together.

3 marks.
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Question 5 (e)

Candidates had to draw a line on the graph to show the lift moving downwards after 18s.

Most were able to do this successfully.

The length of the line was not important. It had to start at 18s, be
below the time axis and show time going forwards.
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Question 6 (a)(i)

A question based on analysis of typical results in a practical, this was a two stage calculation.

Candidates had to calculate a reaction time as a percentage of a time of travel for a sound
wave, having first calculated the time of travel.

A very pleasing number of candidates were able to score all 3 marks here.
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Time of travel clearly calculated on the left hand side of the page and
the correct percentage calculated on the right hand side of the page.

3 marks.
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Question 6 (b)

This question was about how sound waves and light waves are refracted at an air water
boundary. It proved to be very challenging for many candidates. Those who did score,
however, usually went on to score all 3 marks.
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This candidate knew that light waves slowed down when entering
water and this caused a change in direction towards the normal. The
change in direction for sound waves was away from the normal
meaning sound speeded up when entering water.

3 marks
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Question 6 (c)

Most candidates were able to score at least 3 of the four marks available for giving examples
of electromagnetic waves transferring energy.
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Question 7 (a)(iii)

This item was about balancing nuclear equations.

Most candidates were able to score at least 1 mark with many going on to score all 3.

Candidates were required to recall the relevant numbers for the alpha
particle then work out the numbers for the neptunium nucleus, which
this response does perfectly.

3 marks
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Question 7 (b)

Candidates were required to use the concept of half-life and the data supplied to calculate
the co-ordinates for the next three points on a decay curve and plot them on the grid
supplied.

A pleasing number were able to score at least 1 mark with many going on to score all three.

Three, accurately plotted correct points on what is an unusual scale.

3 marks.
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Question 7 (c)

See below.

There was an even spread of marks between 0, 1 and 2 for this description of positron
emission.

An accurate description of what happens in the nucleus of an atom
when a positron is emitted.

2 marks.
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Question 8 (a)(ii)

A challenging question.

Candidates needed to understand what critical angle was and then describe how it could be
determined from the graph.

Only a few candidates scored all 3 marks.
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This candidate clearly understands what critical angle is, how the curve
should be extrapolated and how the critical angle can be determined
from it.

3 marks.
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Question 8 (b)(i)

Q8(b)(i) was an introduction to the more demanding Q8(b)(ii).

Full marks (2) could be achieved here by simply stating that P was a better absorber (of
radiation) than Q.
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Question 8 (b)(ii)

A difficult concept to get completely correct.

Candidates needed to explain that P was emitting radiation as well as absorbing it. When it
was at a constant temperature, the rate of emission was equal to the rate of absorption.

It produced the expected spread of marks between 0 and 4.
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This is a succinct, accurate response with all the correct points for full
marks.

4 marks.
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This has the emission and absorption and the idea of equilibrium at
constant temperature but has not said it is the rates of emission and
absorption that are equal.

Scores 3 of the 4 marks available.
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Question 9 (a)

Q9 was about momentum and Newton's second law.

Q9(a)(i) involved candidates selecting and using the appropriate equation for momentum.
The only issue here was the use of standard form with negative indices.

It was very pleasing to note that the vast majority of candidates scored all 3 marks for this
calculation.

Clear working and the correct answer.

3 marks.
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Question 9 (b)

Q9(b) was a complex calculation involving force, rate of change of momentum and the vector
nature of momentum in a collision.
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This response shows the correct momentum change has been
determined, substituted into the correct equation with the correct
time, producing the correct answer. Full marks.

3 marks.
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This response has everything correct except the time. The time should
be 70 x 10-3 (70 ms).

2 marks.
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This response attempts to find the change in momentum so scores the
first mark.

It does not account for the change in direction of the momentum or
the fact that the time is given in ms so scores no further marks.

1 mark.
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Question 9 (c)

To achieve level 1, candidates had to present at least two isolated, relevant statements.

To achieve level 2, candidates had to give details of at least one element of experimental
procedure and one other isolated statement.

To achieve level 3, candidates had to give details of at least two elements of experimental
procedure and one other isolated statement.

It was pleasing to note that most candidates were able to achieve at least level 2 with many
going on to score full marks. Very few candidates failed to score.
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In this response, the candidate does more than enough to achieve
level 3, 6 marks.

The candidate gives details of at least three elements of experimental
procedure, the third one being better than an isolated statement.

lines 1 to 5 describing a method to keep the mass constant
lines 5 to 6 saying the force is provided by the weight on the string
lines 7 to 8 saying light gates are used to measure the initial and
final velocities.
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Question 10 (a)(i)

For all of part (a), candidates were given information about an RTG, a power supply on a Mars
rover.

Part (a)(i) was a calculation using the efficiency equation, requiring a rearrangement and
using a very low efficiency.

The vast majority scored both marks for this item.
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Question 10 (a)(ii)

Candidates had to suggest a property of the isotope that would make it suitable for use in
the RTG.

Just over half of the candidates scored at least 1 mark for suggesting the isotope must have a
long half life and slightly less than half were able to score both marks for giving a reason.

This response suggests a long half life and carries on to say that this is
so that the rover can carry on working for a long time.

2 marks.
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Question 10 (b)

The equation was given in the question in this calculation which involved a rearrangement
and numbers in standard form.

Most candidates scored all 3 marks.
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This candidate scored 1 mark for rearranging the equation, showing
that working clearly but then went on to multiply the numbers instead
of dividing them.

1 mark.
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Clear working shown, arriving at the correct answer for full marks.

3 marks.

51 GCSE Physics 1PH0 1H



Question 10 (c)

A complete explanation here would include detail of how a nuclear chain reaction can release
large amounts of energy and details of the roles played by control rods and moderators in
controlling the rate of energy release.

To achieve level 1, candidates had to identify at least two of chain reaction, control rods,
moderators.

To achieve level 2, candidates had to give detail of at least one of these and identify another.

To achieve level 3, candidates had to give detail of at least two of these and identify another.

It was pleasing to note that most candidates were able to achieve at least level two with
many going on to score full marks.
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This response identifies all three of chain reaction, control rods and
moderators but does not give enough detail about any of them to
achieve level two, scoring level one, 2 marks.
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The details of chain reactions, control rods and moderators are all
sufficient for the explanation here. Any two plus a mention of the third
would have been enough to achieve level three.

This scores level three, two marks.

This candidate has underlined or circled key words and phrases in the
question itself. This is good practice to help structure your answer.
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Paper Summary

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

Make sure that they have a sound knowledge of the fundamental ideas in all the topics.
Get used to the idea of applying their knowledge to new situations by attempting
questions in previous examination papers.
When describing a practical procedure, draw a labelled diagram to help their answer.
When suggesting improvements or extensions to a practical procedure, make sure they
are relevant to the context of the question.
Where a question involves a calculation, make sure they write down the equation they are
using and show each step in their working.
Make sure that they recognise SI prefixes such as m and k and n and how to handle these
in calculations.
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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
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