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Welcome

This training is for teachers of the Pearson Edexcel GCSE
Combined Science Physics specification and will provide
feedback and insights on the June 2024 exam series. The
session will focus on the performance on some of the key
guestions in the series and provide analysis to support. The
session will point out information that may help with your
planning for the year ahead.
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Delegates will:

* receive feedback on the performance of candidates in the
June 2024 exam series

* consider the variation of candidates’ performance on
different questions and explore why performance varies

discuss the Examiner’s Reports
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Agenda

In this session we are going to look at:

* Key themes

* Examples of questions illustrating points from
the key themes
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Key themes

1. Calculations

2. Practical work

3. Different contexts
4. General comments




Theme 1: Calculations

Feedback from examiners reporting on both foundation and higher papers was that successful
candidates were competent in quantitative work.

However, less successful candidates misread or misunderstood the symbols used in equations
and needed to understand more fully how to round values to a suitable number of significant
figures.

At foundation level, examiners noted that candidates failed to set out calculations in a logical way
that could be easily followed and advised that they write down the equation they are using and
show each step in their working. They should also make sure that they recognise Sl prefixes such
as m, k and n and how to handle these in calculations. Some higher-level candidates struggled to
handle powers of 10 in their calculations and needed to know when and how to convert units.



Theme 2: Practical work

Feedback from examiners reporting on both foundation and higher papers was that successful
candidates had been engaged with practical work at some stage in their course, although less
successful candidates had gaps in their procedural knowledge relating to practical work.

Higher level candidates were advised to make the most of opportunities afforded in science
laboratories where they become acquainted with practical work from the specification — both core
practicals and suggested practicals.

They were also advised to always ask themselves the question: “What is the purpose of this
experiment?” — making sure they are clear in their minds about it. Examiners went on to add that
after-the-event evaluations are always useful, especially when reflecting on how the experiment
might have been improved.



Theme 3: Different contexts

Feedback from examiners reporting on both foundation and higher papers was that successful
candidates were well-acquainted with the content of the specification and were willing to apply
physics principles to the novel situations presented to them.

Less successful candidates, however, did not focus sufficiently on what the question was asking
and found difficulty in applying their knowledge to new situations.

Foundation level candidates were advised to get used to the idea of applying their knowledge to
new situations by attempting questions in previous papers.



Theme 4: General comments

Feedback from examiners reporting on both foundation and higher papers advised candidates to
make sure that they had a sound knowledge of the fundamental ideas in all the topics.

They should use the marks at the side of a question as a guide to the form and content of their
answer. In constructing explanations students need to take note of the marks allocated and
respond with a corresponding number of points.

Students should, where they can, use diagrams to aid their explanations and use information in
diagrams and tables to help with answers. Higher level students were advised to practice writing
clear, concise descriptions and explanations.



Examples of questions from the papers

Using examples covering:

- C
1. Calculations Q

2. Practical work

g

3. Different contexts
4. General comments
5. Extended Open Response




Calculations
examples




Calculation —

Paper 1 CS Physics
F tier Q3 (c)

\( / ResultsPlus
/\ Examiner Comments

This shows a good way of
working through a question such
as this.

First the equation in words
followed by the substitution, the
rearrangement and the final
answer.

3 marks scored

This was a calculation of the frequency of a sound wave from a given equation.
The calculation involved a rearrangement of the equation.

The majority of candidates scored at least 1 mark for this question.

(c) The speed of a sound wave in air is 330 m/s.

52030

The wavelength of this wave is 0.75 m.
Wy=2Q-79

Calculate the frequency of this wave,

Use the equation

‘ v=fxl§
(3)

woespeed = Qrequaniy X woNUenyin
5&“’5 = 2 X_ © .75

frequency = HqLO  Hz



Calculation —

Paper 1 CS Physics
F tier Q6 (b)i

\

N / ResultsPlus
/\“ Examiner Comments

This shows the calculation of the
change in velocity, the
substitution and the correct final
answer.,

2 marks scored

Here candidates had to find the time taken for an acceleration.

The equation was given but the correct change in velocity had to be obtained to gain any
marks for the final calculation.

Most of the candidates who scored, scored 2 marks.

Use the equation

change in velocity

time taken =
acceleration (2)
0-62=3%% 2% - 1.B2s
25

timetaken = ... ..



Calculation —

Paper 1 CS Physics
F tier Q6 (b)i

\( /Resuttsplus
/\ Examiner Comments

This response shows the correct
change in velocity and the correct
substitution into the equation but
the evaluation is not correct.

1 mark scored

Here candidates had to find the time taken for an acceleration.

The equation was given but the correct change in velocity had to be obtained to gain any
marks for the final calculation.

Most of the candidates who scored, scored 2 marks.

Use the equation

change in velocity

time taken = :
acceleration (2)
{EM — 3.8 —_ | l?
e——— — \

7.5

timetaken = ...



Calculation —

Paper 1 CS Physics
H tier Q3 (a)ii Ultraviolet waves can be grouped by wavelength.

3 Ultraviolet (UV) waves from the Sun travel towards the Earth.

The three groups of wavelengths are UVA, UVB and UVC.

Figure 4 shows, for each group,

- the wavelength range
+ the effect of the Earth’s atmosphere on each type of UV wave.

In this question, the
measurements of wavelength are
given in nanometres (nm)

400 nmto 315 nm 314 nm to 280 nm 279 nmto 100 nm

3% 95% 100%

Figure 4




- ---‘;wi"’

. (ii}"The speed of electromagnetic radiation is 3.00 x 108 m/s.
Calculation —

Paper 1 CS Physics
H tier Q3 (a)ii

Calculate the frequency of the shortest wavelength of UVB radiation.

Y / ResultsPlus

« Examiner Comments

Most candidates did not know nm
was 10°m so lost the final mark.

This candidate chose the correct ﬁ
equation to use, substituted and \ 07')1' ‘O br
rearranged and understood what
nanometres were.

\l ResultsPlus

' Examiner Tip

The whole science specification needs a good recall and understanding
of units:

giga(G), mega(M), kilo(k), centi(c), milliim), micro(p) and nano(n).




Calculation —

Paper 2 CS Physics
F tier Q4 (b)i

\( / ResultsPlus

/\ Examiner Comments

This is an example of correct
rounding. There are only two
numbers (figures) in the answer
of 1500.

This question gave values of energy and time. Candidates were required to use these values
in the equation supplied to calculate power.

They were also required to give their answer to 2 significant figures.

The calculation of power was usually done correctly but expressing the answer to 2
significant figures proved difficult for many candidates.

(b) The cooker supplies 130000 J of energy in a time of 87 s.
(i) Calculate the power supplied by the cooker.

Use the equation

p==
t

Give your answer to 2 significant figures.

(3)
foer « e.:S.J work dene - ~4ime +alle,

%0 oo =37:> 'UdU.29
"
b 2 E:I-Gﬂ]f:(a\ﬂ'\ ?vatp= (00

power=_..J89Q. ... .. W



Calculation —

Paper 2 CS Physics
F tier Q4 (b)i

/\ Examiner Comments

¢ / ResultsPlus

The calculation of power was
correct. However, the candidate
has expressed the result to 2
decimal places rather than 2
significant figures. There are
many more than 2 numbers
(figures) in the final answer of
1494.25

A ResultsPlus
\ Examiner Tip
Make sure that you know how to

correctly round a value shown on
a calculator.

This question gave values of energy and time. Candidates were required to use these values
in the equation supplied to calculate power.

They were also required to give their answer to 2 significant figures.

The calculation of power was usually done correctly but expressing the answer to 2
significant figures proved difficult for many candidates.

((b) The cooker supplies 130000 J of energy in a time of 87 s.
(i) Calculate the power supplied by the cooker.

Use the equation

p==
t

Give your answer to 2 significant figures.

1350 00
%—7——* = 1494 . 25 2874

25(: - /Li‘?ﬂi-iS

(3)

power = W‘W&S ...................... w



Calculation —

Pap'er 205 'Dh-ySICS This question included the use of standard form and a conversion from grams to kilograms.
H tier Q2 (c) About a third of candidates gained both marks and as the equation was given and no
rearrangement required it was usually a power of ten error that lost the second mark for

| /Resltplus
<gResuts

\ Examiner Comments This example shows the most frequent error.

s
One mark is scored because the 6 O . O X 2 } ?6!’ ‘ O:
grams are not converted to \ 35 6 OOOOO

kilograms.

evaluation.

T4\ ResultsPlus
\

Examiner Tip

amount of thermal energy = \35$ODOOO ...... J

Remember that the standard unit
to use for mass is kilograms.




Calculation —

Paper 2 CS Physics
H tier Q2 (¢)

PR BRI Q=mx 605 = 0.06kg

(2)
= 00 £
The first mark is scored for @ € x 2.26 x /0

correct substitution. This example = ]BS5600)
also shows that grams have been
converted to kilograms correctly.
The second mark is for the
correct evaluation.

'  ResultsPlus
\

Examiner Tip

amount of thermal energy =..... /326 00 ... )

Practice using standard form on
your calculator.




Practicals

examples




Practicals —

Paper 1 CS Physics
H tier Q5 (¢)

N\

\(‘ \/ ResultsPlus
/\“. Examiner Comments
This example shows how

relatively straightforward it was to
obtain the full three marks.

Many candidates talked of using a GM tube, but not much else.

There were six possibilities given in the marks scheme for scoring those 3 marks.

(c) A teacher determines the background radiation count rate in a laboratory.

Explain how to determine a value for the background radiation count rate.




Practicals —

Paper 1 CS Physics
H tier Q5 (¢)

AN

\( \/ ResultsPlus
/\“. Examiner Comments

This gained 3 marks for

* GM counter mention

* repeat readings

* take an average

(c) A teacher determines the background radiation count rate in a laboratory.

Explain how to determine a value for the background radiation count rate.

(3)
LGN gONNERr., LN, DRR ... NeN | CadiaTiON | (3 PESSRIE.

Tmeaswe  distance. . 06 Sovree  from.. Counter 40 £5od. . TtThe, vawe ...
kot ockgtound. cadkofi00 . LOROE. OOTR o



Practicals —

Paper 1 CS Physics
H tier Q5 (d)iii

/ \\‘
| \

N / ResultsPlus

/\. Examiner Comments

This question (part of the same
guestion above, about a practical
demonstration to find the
background radiation count)
showed low achievement.

Candidates appeared not to be
able to apply their procedural
knowledge to this item.

_the delzne behw

(ili) Name a quantity that must be kept constant during the investigation.
(1)

- OfIranNCe ok Wao bex® CADTARON fotres,

~ |
\( / ResultsPlus
/--.‘: Examiner Comments

This was the expected response, earning the mark.

S
(iii) Name a quantity that must be kept constant during the investigation.

™,
¥ / ResultsPlus
/-—.‘. Examiner Comments

This is also a possible constant.

6 possible ways of getting the mark are listed in the mark scheme.




Practicals —

Paper 1 CS Physics
H tier Q5 (d)iii

N\ -
(ili) Name a quantity that must be kept constant during the investigation.

| \
\
|

N ( ResultsPlus
/\ Examiner Comments

Unfortunately, this was an all too
frequent response.

It iIs not a control variable.




Practicals —

Paper 2 CS Physics
F tier Q5 (b)ii

N
[\
| ‘\

Candidates were asked to add to a circuit diagram by drawing a voltmeter connected to

/Resunsp'us measure the voltage (p.d.) across a resistor. As in the previous question, this is commonly
\(/\ Examiner Comments tested in this paper, and it is disappointing that so few candidates were able to do this
| correctly.

Most commonly the voltmeter was drawn in series rather than across the resistor(s).

This candidate’s answer is
incorrect — a voltmeter is not power supply
connected in series.

0 marks C’D




Different Contexts
examples




Different contexts —

Paper 2 CS Physics
F tier Q2 (c)

(i) Describe how the student could use the paper clips to find out which of the
two permanent magnets is the stronger magnet.

LEME L NS e On e dvle ano... 000G DAk meanstS

AN 80UA  hond  OUMR whddatdae . ten  Maamee & near e

S O X 1S T Sk SNONARSX . S e

N,

ﬂResultsPlus
Examiner Comments

A clear description of the method together with the expected result.
This scored both marks.




Different contexts —

Paper 2 CS Physics
F tier Q2 (c)

N / ResultsPlus

« Examiner Comments

Although the method was
described for 1 mark, it does

not include the expected result.

“find out how many...” is still
part of the method.

A second mark would be
scored by saying which
magnet would have the most
paper clips hanging.

(i) Describe how the student could use the paper clips to find out which of the

two permanent magnets is the stronger magnet.

Mo\d. e vnac

___________ ouy . how  »a

(2)

0er e O onal dnd

- RARUCHR...Can.h cmcl
........... tooRidnec. mgc:.ce, demk,c:najammmcmu\e .



Different contexts —

Paper 2 CS Physics
F tier Q2 (c)

An alternative method was to compare the distances at which each magnet would attract a
paper clip.

(i) Describe how the student could use the paper clips to find out which of the

two permanent magnets is the stronger magnet.
(2)

quvandslonbbrz,:j%em+hcm net. cloder. . anal
...m.e.a..S.ur...Q............h.ou......A...F.a.n.........l.tﬁ.......é.ﬁ!&.t.[.....f..Q..(.‘.....fhci.......m.aﬂn.ﬁ......tQ..d.o.;.ﬂ...
,Dl.l.......fD.....i.‘h..c....A,..,.paptz.clt'p..»:ﬁ?g......E.«..l..(.th.(.!.’........m.t...,.p.ap.‘ﬁ{ ....... plig 8.
.Stidngec..the.. m.gq.n,;:,t. ...............................................................................................................................................................

Screenshot of candidate
/\ work

A
\&i ResultsPlus
Examiner Comments

A clear description of the method together with the expected result (
"the further the paper clip the stronger the magnet")

2 marks

- J




(b) Figure 9 shows an electric motor lifting a set of masses.

Different contexts —

Paper 2 CS Physics motor
H tier Q4 (b)i to power supply

— string

masses —— ~... =
Figure 9

(i) Describe an experiment, using the apparatus in Figure 9, to determine the
gravitational potential energy gained by the masses as they are lifted.

Your description should include any measuring devices to be used.

You may add to the diagram in Figure 9 if it helps your answer.



Different contexts —

Paper 2 CS Physics

H tier Q4 (b)i , e . .
The response gives a complete description of the experiment which scores full marks.

- Qrowtanonal gotennay e,nergg....;...m..xgmm@hﬁ%lﬁlﬂmxuﬂgm
vervical

hegh.

‘%M&ng:muﬂhmim@mmﬂgumt&rruimng&um ............... »

e WO ShSance. PEoE he. mossesS. A LERAArAT wnere the noie)

_____ m:n@temfmmmmmr{ﬁbemueﬁﬁ-mmt}m&%r o
= MEOIUIE..mass. 4. o). The ACTAL uenoer ok ... %@

mMonty el onabalonee .

M-The. 9rontabopal feld. serergvh we. KnOw . s 2: 81 0n e,

S ubShue Trest 3 AomeRrsS 10 the 2quUohon acove

+6 @l Qrawniannal yporennal eredy . This S
medsured 10 Jou(RY.




General comments
examples




General comments —

Paper 1 CS Physics
H tier Q3 (b)i

(b) UV radiation of wavelength 365 nm Is used to detect forged banknotes.

In a genuine banknote there are marks that cannot be seen using visible light.
These marks can be seen using UV radiation.

Explain why the marks can be seen when the UV radiation shines on
the banknote.

Your answer should refer to the energy of electrans in atoms.

You may draw a diagram to help with your answer.
(4)



General comments —

Paper 1 CS Physics
H tier Q3 (b)

For ease of reference here are the mark scheme points:

1) UV/energy absorbed by electrons (1)

2) electrons change orbit/energy level/shell (1)

3) electrons in an ‘excited’ state (1)

4) electrons emit energy/ move to lower energy level/fall down/de-excite (1)
5) (energy) emitted as (visible) light/at a different frequency/wavelength (1)
6) (process is called) fluorescence/(light emitted is) fluorescent (1).

Please note the mark scheme points must be hit explicitly. Examiners cannot do the work for
candidates by inferring or seeing these as implicit. Clearly judgement is required as
candidates' language varies.



General comments —

Paper 1 CS Physics
H tier Q3 (b)

I\

J

\0\( ResultsPlus
« Examiner Comments

Mark points 2, 3, 4 and 6 are
most clearly met, with points 2, 3
and 4 being discernible in the
diagram alone.

N\

b
e \
&

Fi

< ResultsPlus
\;

| Examiner Tip

Wise use of diagrams can really
help your answers.

You may draw a diagram to help with your answer.
(4)

encugJ levele

J A ke
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o wnowd‘j‘

Ylvandete st wicol

b IM)Q;:( [P N a“awc‘-é ﬁwuo\ lhan cdusorn: Bohks on é

Lard ¢
Peiron. ey ueg? 0 0 rine Patt: Ry o st 1o $'cvnat
e e LY et
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General comments —

Paper 1 CS Physics
H tier Q3 (b)

B
% ResultsPlus
. Examiner Comments

This scores mark points 2 and 6

You may draw a diagram to help with your answer.
(4)

SONAY. JHOM._ NS YN TIAPYS LMD D OB
ANC OUROT aNCWS QY e akeM.

AR N AR
> TS NAPPANS...QONKINMAUR UL g0 . QRECLHAM




G e N e I al CO mm e nts (d) The teacher now investigates the absorption of beta radiation by different

Paper 1 CS Physics
H tier Q5 (d)i

AN

\G\{ ResultsPlus
« Examiner Comments

Full marks achieved with the
aluminium sheets between the
source and the GM tube.

thicknesses of aluminium.,
The apparatus available is
« asource of beta radiation
« a Geiger-Miiller (G-M) tube and counter
« 10 pieces of aluminium, each 0.5 mm thick
« ametre rule.
(i) Sketch a labelled diagram showing the positions of the apparatus when the
measurements are bejng taken.
K e ﬁﬂg U(»co@% ofadmin M:vt ( :
Ih U P (/(4,(,(/\/ @/Q,N\/M{’




General COmmentE The apparatus available is

Paper 1 CS Physics «  asource of beta radiation
H tier Q5 (d)i
Q> (d) a Geiger-Mller (G-M) tube and counter
« 10 pieces of aluminium, each 0.5 mm thick

a metre rule.

(i) Sketch a labelled diagram showing the positions of the apparatus when the

measurements are being taken.

iﬂ\( ResultsPlus l”“'
« Examiner Comments - —
- s I /G-E,H%QA' "'MU“QV C—O-rn”
Another well drawn sequence ‘*.r.:_.!": ———— mmll , _ﬁ |
with the correct idea. -l_';; T l‘ ‘
10 precae



Extended Open Response
(EOR) examples




Extended Open Response —

Paper 2 CS Physics
F tier Q6 (d)

This question asked candidates to describe the changes of state shown by a

temperature-time graph as ice is heated from -20°C to 100°C. This is a core practical, and
candidates were expected to be able to clearly describe where, on the graph, the ice was
melting and where the water was turning to a gas.

Although the change from liquid to gas at 100°C was often correctly described, there was
often confusion about where the ice was melting and where the temperature of liquid water
was rising. In particular, melting was often thought to occur either immediately that the
temperature first reached 0°C or over the time when the temperature was rising from

0°C to 100°C.



120 T
Extended Open Response — 00
Paper 2 CS Physics - — 1 ‘,
F tier Q6 (d) 80 + 3
60
- temperature - -
ResultsPlus In‘c 40 -
Examiner Comments | 20 f ket
*.E A
The labels on the graph give a good 0
indication that the candidate _20 AN+ 2 Iio IES 20
understands the changes of state and . time in minutes
when they are happening _40
Figure 14
Using information from the graph, describe the changes that take place in the
20 minutes shown on the graph.
Your answer should refer to
» data from the graph
« the state (solid, liquid or gas) of the contents of the beaker.




Extended Open Response —

Paper 2 CS Physics
F tier Q6 (d)

A\\

\( ( ResultsPlus
' < Examiner Comments .
-lllu VVIILIIIs VUL O L11o Qanul IUUHIJ It

becomes a bit confused about when
the water evaporates by stating that
this occurs between 7 and15 minutes.

An answer does not need to be totally
free of errors in order to demonstrate
accurate and relevant physics
understanding.

Level 3 response scoring 6 marks.
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Extended Open Response —

Paper 2 CS Physics
F tier Q6 (d)

N / ResultsPlus

<« Examiner Comments

The first statement about being a solid at
the start is correct although the temperature

is stated to be 20°C and not -20°C.

The, incorrect, idea that melting starts
at 7 mins was often see. Many
candidates did not seem to realise that
the melting took place between 1 and 7
mins while the temperature remained
at 0°C.

* A+ O
 SubStoune,

S 20° whilh ss alSo a Sow

7 Pinst & e Solid SHITS vo

80(?3 L Up nandasing He

s bpilive  poit  wAd 4ais e
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Extended Open Response —

Paper 2 CS Physics
H tier Q6 (d)

Describe an investigation to determine the value for the specific heat capacity
of water.

Your answer should include details of

+ the apparatus needed

+ the experimental procedure

+  how the value may be calculated from the measurements taken.

You may draw a diagram to help your answer.



Extended Open Response —

Paper 2 CS Physics
H tier Q6

[\

\( / ResultsPlus

< Examiner Comments

Level 1 — 2 marks.

The first line gives the equation to be
used. There is no labelled diagram but
lines 2 and 3 give the apparatus as

thermometer, beaker and mass balance.

The remaining lines do not contain any
credit worthy material

lf ResultsPlus
\

| Examiner Tip

Always draw a diagram. It will help you
focus on an accurate description.

°. Chcmge AN e ol -R0/(Q ;1

= Moss. x Speaific.

-eos. Copaary » Coonge N Rmpw Rac®...

| Qwotr&ms neeoook s ﬂwemwfzi-cfbeamqmm
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°. RO\ QuNt Vool < sxaeuﬁc, PeAt Copoa, ...
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Extended Open Response —

Paper 2 CS Physics
H tier Q6

N\ =
\( { ResultsPlus

/\\. Examiner Comments

Level 3 — 6 marks

The labelled diagram shows all the
apparatus needed for the experiment.

Yo Wkr

Viea e
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| &P sty e
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Extended Open Response —

Paper 2 CS Physics
H tier Q6

\( / ResultsPlus

L Examiner Comments

The text starts off by giving the equation text.

The mass of the water is measured using a
balance.

The initial temperature is measured using a
thermometer and a joulemeter measures the
thermal energy.

There is a precaution to add a lid and insulation.

After heating the new temperature and thermal
readings are taken.

The values are then used in the equation to
calculate a value for the specific heat capacity.

—  Aermal enemwy

W cpter c:arc!) AU B
e g ey WMS @ oAemeer., Cae- ceier

Secedad \Stepy \ae Ca@icdy(Total for Question 6 = 12 marks)




Teaching & Learning
Ideas and discussion




Calculations

Rounding values to a suitable number of significant figures
Set out calculations in a logical way — show each step in the working
Know and recognise Sl prefixes such as m, k and n and know how to handle these in calculations

Iy iy Wiy

Know when and how to convert units




Practical work

(d  Address gaps in ‘procedural knowledge’ relating to practical work
(1 Always ask the question ‘What is the purpose of this experiment?’
d  Evaluate experiments, reflect on what might be improved




Different contexts

(d  Get used to the idea of applying knowledge to new situations... (by attempting questions in
previous papers)




General comments

(d  Take note of the marks allocated and respond with a corresponding number of points
(d  Where you can, use diagrams to aid explanations




Find the reports

You can find the full Examiner’s Reports
for the 2024 series by following this link:

https://qualifications.pearson.com/en/qua
lifications/edexcel-gcses/sciences-
2016.html

(or search ‘Edexcel GCSE Science’)

...and selecting the ‘exam materials’ link
to take you to this page...

The most recent series (June 2024) are
‘padlock-protected’. Ask your exams
officer for a log-in username and
password to enable you to access them.
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Subject Advisor Support

Our subject advisors are experts in their fields and
are here to support you throughout the year.

Your subject advisor

Irine Muhiuddin
Science G
k. 3

Email : teachingscience@pearson.com

Phone: +44 (0) 344 463 2535
( Teaching Services team | Mon - Fri, 8am
- 5pm GMT)

> Sign up for subject advisor updates
> Visit the customer support portal
> Visit your community groups

Sign up to receive regular updates
from your Subject Advisor on
gualification news and support

for your subject.
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Find out more

For more professional development
courses please see Pearson’s
Professional Development Academy
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Your Feedback
Matters

Following this event, you will receive an
invitation to share your thoughts about
the session. Your feedback is invaluable
to us, as it helps us tailor our
professional development materials to
better meet your needs. Please don't
hesitate to let us know what you’d like to
see more of and what areas you think

could be improved.
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