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Introduction

This was the first examination of paper 1, at Foundation 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 Solar System. The
other six-mark question was analysing a velocity-time graph.

Candidates coped well with most questions and did particularly well in the questions asking
for calculations using equations. Candidates’ knowledge of practical work was pleasing, given
the current circumstances, particularly in Q8(b)(i) and Q8(b)(ii).

Successful candidates:

e were well-acquainted with the content of the specification.

e had been engaged with practical work at some stage during their course.

e were competent in quantitative work, especially in using equations.

e were willing to apply physics principles to the novel situations presented to them.

e recognised key command words such as 'describe’ and 'explain' and constructed their
responses accordingly.

e were willing to apply physics principles to the novel situations presented to them.
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Less successful candidates:

e had gaps in their conceptual knowledge of the topics of this paper.

¢ had gaps in their procedural knowledge, relating to their practical work.

e misread and/or misunderstood the symbols used in equations.

o failed to set out calculations in a logical way that could be easily followed.
¢ did not focus sufficiently on what the question was asking.

e found difficulty in applying their knowledge to new situations.

This report will provide exemplification of candidates’ work, together with tips and/or
comments, for a selection of questions. The exemplification will come from responses which
highlight successes and misconceptions, with the aim of aiding future teaching of these
topics.
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Question 1 (b)(i)

In Q1(b) parts (i) to (iv), candidates were asked to identify parts of the electromagnetic
spectrum from the given descriptions. A diagram, giving the names of the parts of the
spectrum was also provided.

Most candidates were able to score 2 of the 4 marks available. The most common error was
in recognising relative wavelengths.
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Question 2 (a)(iii)

This was a practical based question, requiring a description of a method to measure wave
speed.

Most candidates scored at least 1 of the 3 marks available with only a few scoring all 3.
(ili) Describe how a student could determine the wave speed of the water wave
in Figure 3.
(3)
AL student CouAs. plerlr ALLA S wWVE.. Dpeed
Of . O DO el DOve. .. bﬂ ............... mc:,orolmg .............................
the hme o woave ke Lo ger

from.. P to Q.. the,r\olmde ............. 42.Cm
(tne uf—:;\-ance)b& _____________________ NI e .

\( &{ ResultsPlus
/'--. Examiner Comments

The wave is timed over a known distance, PQ, given in the diagram.

The wave speed is calculated using speed = distance + time.

3 marks awarded.

Question 2 (b)(ii)

A straightforward calculation, involving selecting and substituting into the correct equation
from the equation sheet.

The vast majority of candidates scored both marks for this.
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Question 3 (a)(i)
Candidates had to complete a diagram showing a ray of light reflected from a plane mirror.

The first mark was for reflection, the second for showing the angle of incidence being equal
to the angle of reflection.

Most candidates scored both marks.

3 This question is about reflection and refraction of light.
(a) () Figure 4 shows a ray of light travelling to a plane mirror.

On Figure 4, draw the ray of light after it reflects off the mirror surface.
(2)

ray of light

mirror

AN
\/ { ResultsPlus
/--._ Examiner Comments

There was a tolerance in judging the angles. This was only just
acceptable for 2 marks.
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3 This question is about reflection and refraction of light.
(@) (i) Figure 4 shows a ray of light travelling to a plane mirror.

On Figure 4, draw the ray of light after it reflects off the mirror surface.
(2)

ray of light

mirror

Figure 4

N\

ﬂ ResultsPlus
Examiner Comments

This angle of reflection was judged to be outside tolerance so only the
first mark was scored.

GCSE Physics 1PHO 1F 8



Question 3 (a)(ii)

In this part, refraction was being examined and, pleasingly, a majority of candidates scored
both marks.

(iiy Figure 5 shows a ray of light in air travelling to a glass block.

On Figure 5, draw the ray of light after it refracts at the surface of the
glass block.

(2)

ray of light
air

: ResultsPlus

Examiner Comments

This scored the first mark for showing a change in direction but not the
second mark as the change in direction should be towards the normal.
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(ii) Figure 5 shows a ray of light in air travelling to a glass block.

On Figure 5, draw the ray of light after it refracts at the surface of the
glass block.

(2)

ray of light
air

Figure 5

ResultsPlus

Examiner Comments

This shows the correct change in direction, so scores both marks.
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Question 3 (a)(iii)

Total internal reflection was required here. This was not well known and very few candidates
scored even 1 mark.

(iii) Figure 6 shows a ray of light in water, travelling to the surface of the water.

The angle marked X is greater than the critical angle.
On Figure 6, draw the ray of light after it reaches the surface of the water.

L]
]
]
L]
]
]
]
]
]
1
1
L]
]
L]
]
L]
]
I

(2)

air

Figure 6

! ResultsPlus

Examiner Comments

This example shows the correct response.

Question 3 (b)
This was a calculation using a given equation, involving a change in the unit for focal length.

The majority of candidates scored all 3 marks and those that scored 2 did so usually for not
changing the unit successfully.
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Question 4 (a)

A calculation of gravitational potential energy for which the vast majority of candidates were
able to score full marks.

Question 4 (b)

This was a calculation of kinetic energy where the equation had to be selected from the
equation sheet. It involved squaring just one of the values and this is where errors are likely
to occur.

Pleasingly, most candidates were able to score all 3 marks.

(b) A cyclist of mass 70 kg travels at a constant velocity of 8m/s.

Calculate the kinetic energy of the cyclist.

\ (3)
Kingl,'e

ety = |/2 x mass ’(Cff"eeoyt

1 v
5 XJo x8 = ¢2.40

kinetic energy of the cyclist = ... K J

™,
\ h,

N / ResultsPlus
/'--.‘: Examiner Comments

This response, scoring all 3 marks, illustrates the value of showing each
step in the working.

Question 4 (c)(i)

Q4(c)(i) and Q4(c)(ii) required candidates to read values from a graph and extend the graph to
predict a value.

Only a few candidates failed to score at least 1 of the 3 marks available here.
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Question 4 (c)(iii)

This analysis of a graph required candidates to recognise that the error was to do with the
student's reaction time and that this was similar to the time intervals shown on the graph.

Most candidates did not score here and those that did scored only 1 of the 2 marks available.
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Question 5 (c)(ii)

Most candidates were not able to score a mark for the limited description of a nuclear fusion
reaction.

(i) Describe what happens in this nuclear fusion reaction,

(2)
Ao nuciel  (OoR kogether & ol (50
AN e AN Ao
_J;\ ,
~ ResultsPlus
/--. Examiner Comments
This was all that was required for 2 marks.
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Question 5 (c)(iii)

An encouraging number of candidates scored both marks for this challenging calculation of a
ratio involving numbers in standard form.

(iii) The intensity of the Sun’s radiation in W/m? on the surface of Earth
is 1.32x 10%

The intensity of the Sun’s radiation in W/m? on the surface of Mars
is 492 x 102,

Calculate the ratio

intensity of the Sun’s radiation on the surface of Earth
intensity of the Sun’s radiation on the surface of Mars

g = (2)
I 7%= Y0 2 V520
4-azxlct = 492
Y520 . WO
“q2 T
ratio=.. 3 )05 .

ﬂ ResultsPlus
Examiner Comments

Again, this illustrates the advantage of showing clear working.

2 marks.
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Question 6 (a)(i)

The majority of candidates could give an example of how radioactivity can be dangerous to

humans.

(i) State one way that radioactivity can be dangerous to humans.

\(

/ ResultsPlus

Examiner Comments

One of a range of acceptable responses.

Question 6 (a)(iii)

Most candidates were able to give at least one other ionising radiation and many were able

to quote two.
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Question 6 (c)(i-ii)
Examiners were looking for a halving of the original mass in Q6(c)(i).

In Q6(c)(ii) they were looking for evidence of realising that 54 days was 3 half-lives and a
subsequent calculation.

This was intended to be a challenging question and it was.

(c) A sample of a radioactive isotope has a mass of 520g.
The half-life of the radioactive isotope is 18 days.

(i) Calculate the mass of the original radioactive isotope remaining after 18 days.

(1)
ExD =k = LE0
mass after 18 days ... )‘ GO .................... g
(ii) Calculate the mass of the original radioactive isotope remaining after 54 days.
; (2)
Se= Q<Y CxO
L6 o
1Y O
¢S
mass after 54 days ... (-S ................. g
-
K( ( ResultsPlus
/'--.. Examiner Comments
This shows a clear train of thought in mathematical terms, gaining all 3
marks.
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Question 7 (a)(i)
Q7(a)(i) and Q7(a)(ii) were graded calculations on the ideas of mass and weight.

Q7(a)(i) involved a substitution into a given equation and most candidates scored both
marks.

Q7(a)(ii) involved a rearrangement and stretched the ideas a bit further. This produced an
almost even spread of marks from 0 to 3.
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Question 7 (b)

In this open ended response question, candidates were asked to describe the Solar System in
terms of some of the objects in it and their patterns of movement. Candidates could refer to
objects such as planets, moons, comets and asteroids. Level 3 could be achieved with a
detailed description of two sets of objects.

Many candidates were able to achieve at least level 2 in this question, showing sound
knowledge and understanding.

*(b) Describe the Solar System in terms of the Sun, the planets, and the other objects
which move in the Solar System.

Your answer should include the patterns of movement of the planets and the
other objects in the Solar System.

You may draw a labelled diairam if it helps your answer. (/M
TR
ke, Sobim oo

O%WVME&ES-OOOO

ﬂ ResultsPlus
Examiner Comments

This response gives clear detail about two sets of objects in the Solar
System (planets and asteroids) and mentions a third set (comets). The
response scores level 3, 6 marks.
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(T ResultsPlus
\\ Examiner Tip
It is a good idea to draw a diagram if space is provided. It will not only

illustrate your answer but it may also help you to structure your
answer.
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*(b) Describe the Solar System in terms of the Sun, the planets, and the other objects
which move in the Solar System.

Your answer should include the patterns of movement of the planets and the
other objects in the Solar System.

You may draw a labelled diagram if it helps your answer.

BpeEs—
c

(6)

LRWAE . ploNeE s, . fhese.  plantes.  SUCh. as. EQrSm . ...
UuMeerQr.S,r\eaneumnu.sme:rcun,j,hm
.. SN, S0es. .NOt......

LSOOG QrRLNA.. e LY
arld Mme ol AS

o XOCKA e AL ORI SO S ST OO E O

Z ResultsPlus

Examiner Comments
This candidate gives good detail about the pattern of movement of one

set of objects, ie planets, but no mention is made of other objects such
as moons or comets. This scores level 2, 4 marks.
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Question 8 (b)(i)

This was a practical based question where candidates were asked to draw a diagram of the
set-up of apparatus in an investigation.

Even though this was an overlap question with the higher paper, most candidates were able
to score at least 1 of the 3 marks available.

(i) Draw a labelled diagram to show how the student should set up the
equipment to investigate which material is th r insulator.

r PP S

o

(3)

L o
AN

ﬁ%\\i@:-; |
;:}
%6}
ﬂ ResultsPlus
Examiner Comments

This is clearly labelled, showing the correct arrangement to test which
material is the better insulator.

\.'l‘-\...\_

LR Dl

GCSE Physics 1PHO 1F 22



Question 8 (b)(ii)
Here candidates were required to suggest three factors to be controlled in the investigation.

Most candidates were able to suggest at least two factors.

(i) Give three factors that the student must control in this investigation.
(3)

1.3ne. _rxemperatuve OF sne waler oavxr twne ...

B BT ) 1o B ST SR ae SRR £ e B AR A AL RS R R B T
P K L TR YT U WL N O v O B o B <

A M O Dl O N e ——————
The avmABuwnrF

N &{ ResultsPlus
/'--.. Examiner Comments

This response makes three sensible suggestions, scoring all three
marks. In this context, 'amount' was accepted for 'mass' or 'volume'.

Question 8 (c)
This was a description of the relationship between two variables on an unfamiliar graph.

Most candidates scored at least 1 mark for saying that as the density increased, the thermal
conductivity decreased but few went on to talk about the idea that this relationship was
non-linear.
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Question 8 (d)(i-ii)

Most candidates were able to score all 3 marks in this question involving an energy diagram
and an efficiency calculation.

(i) Calculate the amount of energy lost to the surroundings in one second.

(1)

energy lost to the surroundings in one second = G"&OJ
(i) Calculate the efficiency of the kettle.
Use the equation

useful energy transferred by the kettle in one second

efficiency =
4 total energy supplied to the kettle in one second

(2)

Qloo . 0.8
Saco

efficiency = ......... @3 ..............................

ﬂ ResultsPlus
Examiner Comments

The correct values are selected from the diagram and used in the given
equation to calculate the efficiency.
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Question 9 (a)(i)

Examiners were looking for an explanation linking the effect of the wet weather on the road
to the safe braking of the car.

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

(i) The sign tells drivers to drive at a slower speed in wet weather.

Explain why it is safer for drivers to drive at a slower speed in wet weather.

__________ Wek  eveathor  Me MB\&EGL@B

H’\D. """""""" brm@m%&sﬂ-m IIIIIII e &nuﬁ
l’.ﬂdrtue.ﬂom ________ bemLﬁE" lllllllllll bot o

ﬂ( &{ ResultsPlus
/--.. Examiner Comments

This response successfully and succinctly links the reduced friction to
the increase in braking distance, scoring both marks.

(2)

25 GCSE Physics 1TPHO 1F



Question 9 (a)(ii)

A 'show that' calculation where conversions of EITHER m/s to km/h OR km/h to m/s was
acceptable.

(ii) Show that a speed of 31 m/s is less than a speed of 130 km/h.
(2)

I Ut {4 FN
\-——-—"'V

120l 1300284
-

s
. i [/
01666 =607 Wl

.J::\ —
ﬂ/ { ResultsPlus
/---.. Examiner Comments

Here the candidate converts 130 km/h in clear stages to a speed of
36.1 m/s.

,ﬂ'f’ /

(T ResultsPlus

\ Examiner Tip

In a 'show that' calculation, it is essential that you show your working in
clear stages.
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Question 9 (a)(iii)
A calculation involving rearrangement of a simple equation with answer given to 2 s.f.

iii)

The driver’s reaction time s the time between the driver seeing an
emergency and starting to brake,

A car is travelling at a speed of 31 m/s,

The car travels 46 m between the driver seeing an emergency and starting
to brake.

Calculate the driver's reaction time.
Give your answer to 2 significant figures.

L‘Té _’6\ = \-Q—g%

(3)

driver’s reaction time = \ S—

NS

ig ResultsPlus
Examiner Comments

The equation for speed is rearranged and the evaluation to 4 and then
3 s.f.is correct.
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Question 9 (b)

In this extended open response question, candidates had to analyse and interpret a
velocity-time graph. They were asked to describe how the velocity and acceleration changed
in the different sections of the graph. Level 3 could be achieved for correctly describing three
of the sections and linking at least two of these to data from the graph. A pleasing number of
candidates were able to achieve levels 2 and 3 in this question.

*(b) Figure 16 is a velocity/time graph for a toy train on a straight track for 7 seconds.

'y
_..l_._
HFH AT B (EEEEEE IEENE
S EdEE B EG h_“
velocity of toy train

_.; - o
[ e -
0 1 2 3 4 5 6 7

timeins

Figure 16

Using information from the graph, describe when and how the velocity and
acceleration of the toy train change at different times during the 7 seconds shown
on the graph.

(6)
e I \Jc\i\ U’\ XN S\Ht e 2 .
%QU:; \I\&S BN SN \,% Q\QCQ\Q(Q\\,V@,_

L\h'\ts &mm (AR - mwen - ound,
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~¢_{ ResultsPlus

/'--. Examiner Comments
This response correctly describes acceleration, constant speed and
deceleration, relating them all to data on the time axis. The response is
clearly and logically set out and scores level 3, 6 marks.

-

V \ ResultsPlus
\

Examiner Tip

It is not always necessary to use all the answer space provided.
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*(b) Figure 16 is a velocity/time graph for a toy train on a straight track for 7 seconds.
i :

velocity of toy train

-

IENEEN |

0 1 2 3 4 5 6 7
timeins

Figure 16

Using information from the graph, describe when and how the velocity and
acceleration of the toy train change at different times during the 7 seconds shown

on the graph.
(6)

L CCAMRLCS ... oS00 ... ... Mo 6CCCAL.... MOt S S ..
bfﬁméf’f‘.ﬁm ............. e s e Gl b tlndliin.B... Lnp A
{:Ag.,kcuag,Wguﬁmc%mth:f;‘mmaégrm—

bSO . Veloctsy... . Sakes.....

Z ResultsPlus

Examiner Comments
This response describes what is happening in several sections but only
relates one of the sections to data from the graph, ie the first two
seconds. This scores level 2, 4 marks.
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Question 10 (a)(ii)

Part (a) of question 10 was about the medical uses of radioactivity. This was an overlap
question with the higher paper, targeted at grades 4 and 5.

Q10(a)(ii) was about the suitability of isotopes for medical use depending on half-life.
Only a few candidates were able to score both marks for this question.
(i) During the scan, a technician needs to take readings for about 30 minutes.

The half-life of the isotope used is about 6 hours.

1. State why an isotope with a half-life of about 6 minutes is not suitable.

(1)
................. bﬁ.ﬁ:r:l...u_:s_e................‘1..}...........W,ﬂua.c:!..,,....mg&.,....1.:::...;5.}......,,,l.ﬁm&.._....gmmua}q..

rc:r)ﬂ-um .......... ‘}T.} .......... Sg}acl—ea;mqu&

2. State why an isotope with a half-life of about 6 days is not suitable.

(1)
bemu&n!‘l‘%mQ\d‘:clzﬁtlr\-}h\;p&a
I U PN \mhwwh"%ﬁ.mnﬁmhm

AN

ﬁ( < ResultsPlus
/--.. Examiner Comments

This response shows the correct level of understanding, scoring both
marks.
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Question 10 (a)(iii)

Most candidates were able to suggest at least one way of reducing radiation risks to the
technician, such as:

e time limiting exposure.
e radiation badges.
e protective clothing.

Question 10 (b)(i)
Part (b) of question 10 was about nuclear power.

Q10(b)(i) required knowledge and understanding of the use of control rods in nuclear
reactors. The majority of candidates failed to score even 1 of the 2 available marks.

Examiners were looking for the idea that the rods absorb neutrons, making fewer neutrons
available for the chain reaction.

Question 10 (b)(ii)
This was a ratio calculation involving numbers in standard form.

This was a difficult calculation but an encouraging number of candidates scored both marks.
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Question 10 (b)(iii)

This was a difficult question about how energy is transferred from a nuclear reaction to the
next stage in the process of generating electricity.

Only a few candidates were able to score any marks in this question.

(iii) The nuclear reaction is the first stage in the process of generating electricity.

Describe how energy is transferred from the nuclear reaction to the next stage
in the-process.
(2)

;g&as\ \«iml% ....... mm;ﬂus Cosies K
CoNVerted dnd W S -

AN

ig ResultsPlus
Examiner Comments

Examiners would accept a range of approaches here and this one is a
good example for 2 marks.
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Paper Summary

Based on their performance on this paper, candidates should:

e make sure that they have a sound knowledge of the fundamental ideas in all the topics.

e get used to the idea of applying their knowledge to new situations by attempting
guestions in previous examination papers.

e draw a labelled diagram to help their answer, especially when describing a practical
procedure.

e note that when suggesting improvements or extensions to a practical procedure, to make
sure they are relevant to the context of the question.

e make sure that where a question involves a calculation, they write down the equation they
are using (if not given in the question) and show each step in their working.

e make sure that they recognise Sl prefixes such as m and k and n and how to handle these
in calculations.

e use the marks at the side of a question as a guide to the form and content of their answer.
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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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