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Examples of Student Responses
Feedback strand 1:
unstructured calculations




Paper 1, Q11b

11 A film involves a gang of bank robbers making a getaway on a bus loaded with gold
bars. The bus spins out of control and ends up balancing on the edge of a cliff. as shown.

(Source: © maforche/Shutterstock)
(b) The bus is balanced on a pivot that is a distance y from the centre of the bus.

The centre of mass of the gold is 1.5m from one end of the bus. The centre of mass
of the bank robbers 1s 1.0m from the other end of the bus. as shown.
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pivot  centre of bus
The unloaded bus can be treated as a uniform body with a weight of 32000N.

Calculate the distance y when the bus is balanced.

length of bus = 11.0m
weight of gold bars = 31000N
weight of bank robbers = 8700N
(4)



Paper 1, Q11b MS

e Takes one moment around pivot
e Equates a clockwise and anticlockwise moment
e Correct distance to gold or people

o y=12m

Alternative
e Resolves vertical forces

e Takes one moment around CoG
e Equates a clockwise and anticlockwise moment

e y=12m

1)
1)
1)

1)

Example of calculation

32000 N x y+ 8700 N x(y+4.5)=31000 N x (4.0—)
71700 v = 124000 — 39150 = 84850
y=1.18m

Alternative:

R=31000+ 32000 +8700= 71700 N
Moments about CoG

71700 N x y+ 8700 N x4.5=31000 N =< 4.0

y=1.18m




Paper 1, Q11b —
example 1

(b) The bus is balanced on a pivot that is a distance y from the centre of the bus.

The centre of mass of the gold is 1.5m from one end of the bus. The centre of mass

of the bank robbers is 1.0m from the other end of the bus. as shown.
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The unloaded bus can be treated as a uniform body with a weight of 32000N.
Calculate the distance y when the bus is balanced.

length of bus = 11.0m
weight of gold bars =31 000N
weight of bank robbers = 8700N
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Paper 1, Q11b —
example 2

{(b) The bus is balanced on a pivot that is a distance y from the centre of the bus,

The centre of mass of the gold is 1.5m from one end of the bus. The centre of mass
of the bank robbers is 1.0m from the other end of the bus, as shown
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The unloaded bus can be treated as a uniform body with a weight of 32 000N,

Calculate the distance ¥ when the bus is balanced.

length of bus = 11.0/m
weight of gold bars = 31 000N
weight of bank robbers = 8700 N
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Paper 1, Q11b —
example 3

(b) The bus is balanced on a pivot that is a distance y from the centre of the bus.

The centre of mass of the gold is 1.5m from one end of the bus, The centre of mass
of the bank robbers is 1.0m from the other end of the bus, as shown.
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The unloaded bus can be treated as a uniform body with a weight of 32 000 N.

Calculate the distance v when the bus is balanced. S S
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Examples of Student Responses
Feedback strand 2
deduction questions




Paper 2, Ql7a

17 (a)
A hot air balloon consists of a fabric envelope. heaters and a basket. as shown.

-

> envelope

heaters

- F/ basket

When the balloon is set up. the envelope is partly filled with air at 20°C. The air is
then heated to 120°C and expands to fill the envelope and becomes less dense.

The air pressure inside the envelope is always equal to the air pressure outside the
envelope because the envelope is open at the bottom.

The balloon takes off when the upthrust is more than the total weight of the balloon.
the air in the envelope and the passengers.

Deduce whether the balloon can take off.

volume of air at 120°C in inflated envelope = 2800 m’
density of air at 20°C = 1.2kgm™
mass of balloon = 380kg

mass of passengers = 340kg

upthrust when the envelope 1s full = 33 000N



Paper 2, Ql7a

e Useof pV/' = NkT (1)
e Conversion of Tin K (1)
e Use of p=m/V to determine mass of air in the balloon (1)

e Calculation of total mass = mass of air at 120 °C + (1)
passengers + balloon

o Useof W=mg (1)

e W=31600N. which is less than 33 000 N. so the
balloon can take off (1)

Example of calculation

P1 Vi = NKTy

piVi! Ty =NkT1=p, Va/ T

7i/293 K=2800m?/ 393K

Volume of gas before heating. 1 = 2087 m’
mass of air in balloon

=1.2kgm™ x 2087 m?

= 2505 kg

Total mass with 5 passengers

= (2505 + 340 + 380) kg=3225 kg
W=3225kgx9.81 Nkg'=31637N
31 600 N <33 000N




Paper 2, Ql7a —
example 1 ,
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Paper 2, Ql7a —
example 2 |
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Paper 3,
Q12b with MS

(b) One type of chocolate melts at a temperature of 32°C.

The energy released when 65 g of this chocolate is digested 1s 345 keal.

It 1s suggested that the energy used to melt a piece of this chocolate 1s at least 15%
of the energy released when the chocolate 1s digested.

Assess the accuracy of this suggestion.

initial temperature of chocolate = 15°C

specific heat capacity of chocolate = 3.9 x 10° Jkg " K™
specific latent heat of chocolate = 1.50 x 10°Tkg™

lkcal = 42007

e Useof AE = mcAf

e Useof AE =mL

* AEyota = AE. +AE,

e Conversion between kcal and J

e Use of 15% to give 2.2 x 10°]
Or energy required = 1%

e Conclusion consistent with comparison of calculated
values of energy released and 15% of energy
required.

)
)
@D
@
)

4y

Example of calculation

AE = 0.065kg x3900] kg 1K1 x(32—-15)K =
431 x 10%]

AE = 0.065 kg x 1.50 X 10° Jkg™! = 9.75 X 10% ]

Energy to melt chocolate = (4.31 x 10° +9.75 x 10°) J

= 1.41 x 10* J [3.4 kcal]
Energy released from chocolate = 345 x 4200 J

=1.45x%10°7

15% of energy released = 0.15 x 1.45 x 10T =2.17 x 10°J
[52 kcal]
So energy required to melt chocolate is much less than
15% of energy released.




Paper 3, Q12b —
example 1
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Paper 3, Q12b —
example 2

d!
(b) One type of chocolate melts at a temperature of 32°C. © 5"‘%5
The energy released when 65 g of this chocolate is digested is 345 kcal. = S\ 7Sk

It is suggested that the energy used to melt a piece of thig chocolate is at lust 15%
of the energy released when the chocolate is digested.

Assess the accuracy of this suggestion. 15. L % -
initial temperature of chocolate = 15°C %
specific heat capacity of chocolate = 3.9 % 10° Jkg' K™

specific latent heat of chocolate = 1.50 x 10°Jkg™
1kecal = 4200)

(6)
Bezmchd. ) AE=0-065% 3-9¢15 % (32-15)
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Paper 3, Q12b —
example 3
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Examples of Student Responses
Feedback strand 3:
explanation questions




Paper 1, Q16c¢ with MS

(c) The student connects the filament bulb in the circuit shown below. The capacitor 1s
initially uncharged and has a capacitance of 1.2F.

The resistance of the filament bulb 1s 5 Q.

i
<

&

Explain how the brightness of the filament bulb will vary as the switch 1s closed.

4)

e Initial p.d. across the capacitor is zero Or Initial p.d. across
bulb will be 1.5 V/maximum Or initial current is maximum

e Bulb will be bright/lit initially
e As capacitor charges the brightness of bulb decreases

e Exponential decrease Or The time constant is 6.0 s (so the
process will be of the order of 25 — 35 3)

0))

0Y)

0Y)

1

Accept pd across capacitor increasing so brightness of
bulb decreases

MP4 for correct calculation of time constant
Example of calculation

RC=50Qx12F=6.0s




Paper 1, Ql6c —
example 1

T T L T e e T P T P ™ Py P

Explain how the brightness of the filament bulb will vary as the switch is closed.
(4)
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Paper 1, Ql6c —
example 2

Explain how the brightness of the filament bulb will vary as the switch is closed.
: (4)
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Paper 1, Ql6c —
exam p | e3 Explain how the brightness of the filament bulb will vary as the switch is closed.
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Examples of Student Responses
Feedback strand 4:
linkage guestions




Paper 2, Q18a with MS

18 In 1864, William Huggins and William Miller used dark lines in the spectrum of the Sun
to identify elements in the Sun’s atmosphere.

*(a) Explain how gases in the Sun’s atmosphere cause dark lines in the spectrum
corresponding to different elements.

Indicative content:
IC1 Electrons are in (discrete) energy levels

IC2 Absorption of (a single) photon causes an electron to
move to a higher energy level

IC3 Photon energy = hf
Or photon energy is proportional to frequency

IC4 Energy of (absorbed) photon must equal difference in
energy levels

IC5 The (changes in) energy levels are specific to each
element

IC6 Different wavelengths/frequencies of light are absorbed



Paper 2, Q18a —
example 1
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Paper 2, Q18a —
example 2
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Paper 2, Q18a —
example 3
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P ap er 3 y Q 3 *3 A student connects three identical 3 V bulbs to a 6V battery of negligible internal
resistance. The circuit includes two switches, S; and S,. as shown.

| 6V

—

bulb 1 bulb 2

The student closes S, and records the brightness of each bulb.
With S, still closed, the student closes S,.

Explain how the brightness of bulb 1 compares with the brightness of bulb 2 before and
after S, is closed.



Paper 3, Q3 MS

Indicative content:

IC1

IC2

IC3

IC4

ICS

ICé6

Before closing S2, bulb 1 and bulb 2 have the same
p.d./current so both bulbs have equal brightness

Closing switch S2 allows current to flow in bulb 3

Bulb 1 and bulb 3 are in parallel, so the resistance
of the combination decreases

[Allow “resistance halves™ for “resistance
decreases™]

The p.d. across bulb 1 (and bulb 3) decreases

Or The p.d. across bulb 2 increases

[Allow a greater proportion of p.d. is across bulb 2.
Do not credit if this is based on p.d. being split
between bulb 1 and bulb 3]

The current in circuit/bulb 2 increases so the
brightness/power of bulb 2 increases
Or current in bulb 1 decreases so the
brightness/power of bulb 1 decreases

(When S2 closed) bulb 1 1is not as bright as bulb 2.



P ap e r 3 ] Q 3 _ The student E]ﬂﬁﬁﬂﬁ;_?_nd records the brightness of each bulb.
exam p I e 1 With S, still closed, the student closes S..

Explain how the brightness of bulb 1 compares with the brightness of bulb 2 before and
after S, is closed,
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Paper 3, Q3 —
example 2

The student closes §, and records the brightness of each bulb.
With 8, still closed, the student closes S..

Explain how the brightness of bulb | compares with the brightness of bulb 2 before and
after 8, is closed.




Paper 3, Q3 —
example 3

The student closes §, and records the brightness of each bulb.
With §, still closed, the student closes S,.

Explain how the brightness of bulb 1 cnmparas with the brightness of bulb 2 before and
after S, is closed.
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Examples of Student Responses
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experimental skills




Paper 3, Q2ai with MS

2 A student made measurements to determine if some gold coins were made from pure
gold. The coins that were available to the student are shown below.
e il = N N i
(Source: © Bjoern Wylezich/Shutterstock)
(a) The student used digital calipers to measure the thickness 7 and the diameter d of
one of the coins.
(1) Calculate the volume J of the coin, and the percentage uncertainty i V.
f=154mm
d=22.16mm (7)
o UseofV =mr?t €))
Allow MP4 for use of full resolution if MP2 was withheld
e Use of half resolution to calculate % uncertainty in d (M | for not using half resolution
e % uncertainty in area = 2 * (% uncertainty in d) (1) | Example of calculation i
(2216 x107%m .
e (Calculation of % uncertainty in ¢ @D = Tr( 2 ) s Lk LS
%~V =594 x10""m?
e 9% uncertainty in 7 added to % uncertainty in area @
0.005mm 0.005 mm
e V=594x10""m? b = (2 = 22.16 mm * 1.54 mm ) A
% U =0.36 %
e %U=04% 1)




Paper 3, Q2al —

example 1

(i) Calculate the volume I of the coin, and the percentage uncertainty in V.

f=1.54mm
d=22.16mm

__d 0. DZNE . e 0-0llo? .

CTx (o onoj) = 39600 %
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Paper 3, Q2al —
example 2

(i} Calculate the volume ¥ of the coin, and the percentage uncertainty in V.
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Paper 3, Q2al —
example 3

(i} Calculate the volume V of the coin, and the percentage uncertainty in ¥,

t=1.54mm ¥ o .cym™
d=22.16mm; g .o\ A~ )
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Common mistakes
(and how to avoid them)




Common mistakes =L )°

1. When answering an AO3 question 1.  The conclusion must include a comparison of

candidates sometimes forget to make a
conclusion.

Some candidates do not pay sufficient
attention to the command words used in the
guestion.

Some candidates miss out on a final answer
mark in a question because they omit units.

data using the calculated answer and a value
given in the question.

Candidates should learn the difference
between 'describe’ and 'explain’ so the
correct level of detall is included.

Units are required for all calculated final
answers (including AO3 questions) unless it
is a ‘'show that’ question.



Common mistakes

Some responses just repeat previous mark
scheme answers.

Some responses to unstructured calculations
are poorly set out.

If candidates set their work out haphazardly,
they may miss out on full marks for their
response as it may not be clear what method
they have followed

A ‘standard’ answer (as seen in a previous
MS) is only fine if it is a standard question.

Candidates should set out their work so that
the logic of the solution can be seen. It may
help to divide the answer space into two
columns so that candidates do not run out of
space.



Common mistakes

6.

Definitions and derivation questions are often
poorly answered.

Linkage guestions tend to miss out on
essential detail required for indicative content
credit to be given.

Candidates should be encouraged to learn
standard definitions and derivations.

Candidates should be encouraged to plan the
key points that they want to make before they
start to write in the answer space



Summary

In this session we;

delivered feedback on the performance of
candidates in the June 2024 exam series

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

discussed the Examiner’s Report
addressed common issues and FAQs.
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Subject Advisor Support

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

<_T

Find the Subject Advisor for your area here and sign
up to receive regular updates from your Subject
Advisor on gualification news and support for your
subject here.


https://qualifications.pearson.com/en/support/support-for-you/subject-advisors.html
https://qualifications.pearson.com/en/forms/subject-advisor-updates-for-teachers-and-tutors.html

Other useful links

Grade Boundaries

This page shows the minimum marks needed to
achieve a certain grade for all UK examinations.
Also refer to the Examiners’ Report.

Examination Results Statistics

Results statistics summarise the overall grade
outcomes of candidates sitting Edexcel
examinations.

Results Plus

Edexcel’s free online service giving instant and
detailed analysis of your students’ exam and
mock performance.

« See your students’ scores for every exam
guestion.

» Understand how your students’ performance
compares with Edexcel national averages.



https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-boundaries.html
https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-statistics.html?Qualification-Family=International-Advanced-Level
http://www.edexcel.com/resultsplus

©

Pearson

Find out more

For more professional development

courses please see Pearson’s ug /
Professional Development Academy — iSa” &8
S 7L



https://pdacademy.pearson.com/

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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