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Aims and Objectives of the event

* 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 Report
* Address common issues and FAQs.

Session Agenda

ltem Time

Introduction 3 min

Detailed analysis of questions:

Strand 1: unstructured calculations 6 min
Strand 2: deduction questions 15 min
Strand 3: explanation questions 8 min
Strand 4: linkage questions 16 min
Strand 5: experimental skills 5 min
Common mistakes 5 min

(and how to avoid them)

Support/Future events 2 min
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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 is 1.0m from the other end of the bus. as shown.

1.5m 1.0m
—— e
¥ 1
2 .
VY A\
U/

VANl =
I\
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 =31 000N
weight of bank robbers = 8700N
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e Takes one moment around pivot (1) | Example of calculation
32000 N x y+ 8700 N x(y +4.5) = 31000 N = (4.0 —»)
o Equates a clockwise and anticlockwise moment @ 71700 y = 124000 — 39150 = 84850
vy=118m
e Correct distance to gold or people @
e y=12m (6]
Alternative Alternative:
e Resolves vertical forces R=31000+ 32000 + 8700 = 71700 N
Moments about CoG
e Takes one moment around CoG 71700 N x y+ 8700 N x4.5=31000 N = 4.0
e Equates a clockwise and anticlockwise moment y=1.18m
e y=12m

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.
¥ <

STsm =CSm 1.0m
—— —4M—r €4S

y m
%@1 7N O—

pivot  centre of bus
30 P 000

The unloaded bus can be treafed as a uniform body with a weight of 32000N,
Calculate the distance v when the bus is balanced.

length of bus = 11.0m
weight of gold bars = 31 000N
weight of bank robbers = 8700N

1

()

13100, S 33000 +l+45X3700
law, ..o ?lodo;;,n 2'300074— Oo#ﬁ?/so

850 2700,
A=l ?) ?m
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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 isl.Omsﬁ'og the other end of the bus,asshown‘.b
<sm 7556 1.0m

A% prOt centre of bus

31000
31000 8700

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

Um0y alockwase = sum Ok amhclock wige .

Szooofj + 9700 (US) - Lf(?loo@

.32000\.:> 8‘4‘2’5‘0
g ZGSM(gs;)
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Example 3
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(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.

1.5m 1.0m
i < >

S e =

pivot  centre of bus
The unloaded bus can be treated as a uniform body with a weight of 32 000N.

Calculate the distance y when the bus is balanced. S Sm
é“__—-‘—%
length of bus = 11.0m 9 |
weight of gold bars = 31000N 2 . | >
weight of bank robbers = 8700N .T——-E—T—r
4
oo RIROR $a 4
B vAN\ N

& EMm (ke SxB0) s3Iy v TG0

% (s SWaioen = &8 A (- 3\3\%@......,,....

Elems FRAVSD = 124000 - %\cm%
Ub(ﬂﬁ\j RARSN
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Feedback strand 2: deduction questions
Paper 2, Q17a

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

heaters —____

+ envelope

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 = 2800m’
density of air at 20°C = 1.2kgm™

mass of balloon = 380 kg

mass of passengers = 340 kg

upthrust when the envelope is full = 33 000N

17(a) Use of p¥V' = NkT (1) | Example of calculation
p1 V1 =NKT,
Conversion of Tin K Q) |\ pVi/Ti=Nkh=p2 Va/ T
V1/293 K=2800m?/ 393K )
Use of p=m/V to determine mass of air in the balloon (1) | Volume of gas before heating. V1 = 2087 m’
mass of air in balloon
Calculation of total mass = mass of air at 120 °C + (1) |=12kgm™x 2087 m’
passengers + balloon =2505kg )
Total mass with 5 passengers
Use of W =mg (1) | =(2505+ 340 + 380) kg =3225kg
W=3225kgx9.81 Nkg'=31637N
W= 31 600 N. which is less than 33 000 N. so the 31600 N <33 000N
halloon can take off 1)
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I;xample 1

L0 | 3 - 20)7'5 T S

n: v 70)75 ,,,,,,,, AL T S
RS0 LD/
’Hm Yt 3Y - 122503
322063 % 98 =360 N° )

"""""""""""" S0 D . e Mlam oo B g«

Example 2

| 330ec.~329616 2% N
142 % q800 &
| (2x2800 <M = 3360&3 =*7 2360X981 3246: 3

32%15/\) > 7063 2N
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Paper 3, Q12b

(b) One type of chocolate melts at a temperature of 32°C.
The energy released when 65 g of this chocolate 1s digested 1s 345 kcal.

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

Assess the accuracy of this suggestion.

mitial 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°JTkg™

1 keal = 42007

e Use of AE = mcAf (1) | Example of calculation
AE = 0.065kg x 3900 J kg™ K1 x (32 — 15) K =
e Useof AE =mL 1) | 431 x10%]
o AEa = AE, + AE, 1) | AE = 0.065 kg x 1.50 x 10° Jkg™* = 9.75 x 10%]
e Conversion between kcal and J (1) | Energy to melt chocolate = (4.31 x 10° +9.75 x 10°) J
=1.41 x 10* T [3.4 kcal]
e Use of 15% to give 2.2 = 10°T (1) | Energy released from chocolate = 345 x 4200 J
Or energy required = 1% =1.45x IOf A
15% of energy released = 0.15 x 1.45 x 1067 =2.17 x 10°J
e Conclusion consistent with comparison of calculated (52 keal] ) )
values of energy released and 15% of energy So energy required to melt chocolate is much less than
required. A i (D) | 15% of energy released.
Example 1

 de=(00¢s)(I.sx(09 =847807
150 #4305 = (0503
“(_‘E,Q_ﬁQ,KIQO: 0.47% ..
|44%00
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Example 2

4
(b) One type of chocolate melts at a temperature of 32°C. O 5*3“5

The energy released when 65 g of this chocolate is digested is 345 kcal. = 5| -7Ska

It is suggested that the energy used to melt a piece of this chocolate matlust 15%
of the energy released when the chocolate is digested.

Assess the accuracy of this suggestion. 1S % G’C %
initial temperature of chocolate = 15°C 67 m >
specific heat capacity of chocolate = 3.9 x 10’ Jkg"' K™
specific latent heat of chocolate = 1.50 x 10°Jkg™ J
1 kcal = 4200)
(6)
pe
Bezmepp () DE=0-065% 3-2x15 % (32-5)

| Q%OJ o

Sne= luagq 28 3

P s 200 = 1ULA000 S

Xels. = 2323205

2' 2350 — Mom st = zoa’zﬁf@ASDfé
bwﬂjﬁm incomedt

Example 3

Af=ncAf AE- Z-AM

VW% o lemo® +q"5° ‘. "*05‘* s5
34s ﬂ“ﬁ" 'mwoocu R

| (l GoSe.S /i °°°> il i NN
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Feedback strand 3: explanation questions
Paper 1, Q16¢c

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

The resistance of the filament bulb 1s 5Q.

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 (6]
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 (1) | Accept pd across capacitor increasing so 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 s) (1) | MP4 for correct calculation of time constant
Example of calculation
RC=50Qx12F=6.0s
Example 1
Explain how the brightness of the filament bulb will vary as the switch is closed.
4)
fl o AMBN . THE L SWITCH. Q. CLoSED. . TTHE. . CAPACHTOR- | LA
P BES).. . CHARGHEN .. EXPOLENT ALY »....
ff AR IS TTALLY. ., LAHEN . THE. [T . 18 o SBD
e RuR L BRIEFLY.. RE. BRIeHT. . e Te (T
2 RECENING .. 4 ORRENT.. AND. . THE. CAPACI®R. . REANS,
f| oncuATaED -
| AR THE CARACTDR..... CHAASES,  TTHE.. PD.. ACRES.. TRE-
(| BUR. EXPoNENTIALY... DECREARES. . Ta.. M. . NK I, Se
[ we  SrieHMTRS  evponentuy  (Total for Question 16 = 12 marks)
(| PERmAsER oWl TasRE 1S Ne uepT (cavrcron. 1S Fowy
4 CM‘DG&
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Example 2

Explain how the brightness of the filament bulb will vary as the switch is closed.
4)

‘clmrée_,. ,TL&_, P‘d‘.a".”%..(‘%‘}\)(.. TTITIRTRN aniuub :
..... cs e . spes oo as chag bolhy o on e plbes  TREke
i : T’M‘Ld, o) e shd ’f‘*lm_;‘vlnbsoc e bolh ol be «dit's Sacmms....
hotanr, as p A icemes st P cepchor, e hutta shoeof
ool a4 seiey Goanit H pdat e ol ] deceve
amporeohll . Theebt Hhe pices W3 e ol ol clio decesse eotilubs
e cpeihor s ﬁt:ﬁwp A pd ot He bl mashbe O, 50

Jhe poars e~d $ o 4 M bl vt A be O
(Total for Question 16 = 12 marks)

Example 3

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

1 .'lnm«” Mz suidth S C/ﬂ%{ o M)mm,
| aure g‘/ms V’-I/Z 'nd /A Mb s.a"
5 ﬁ[e Ja). AZ W

1)1/ Morf% % WW
e?‘PMM//. o Bero.
| % bulb b=t @J%M /{e«r@%
| 2Bt e megipum 0. 2zazy (o for Question 16= 12 marky
| capreies, 8 wrrenl s were oopl G AisAES
T bt is A dvnivcerr (o).
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Feedback strand 4: linkage questions
Paper 2, Q18a

18 In 1864, William Huggins and William Miller used dark lines in the spectrum of the Sun
to 1dentify 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.

IC points IC mark Max linkage mark Max final mark
6 4 2 6
5 3 2 5
4 3 1 4
3 2 1 3
2 2 0 2
1 1 0 1
0 0 0 0

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
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Example 1
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ExampIeZ
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Example 3

AJ The JWA} )J CVI""Q)/'U.H ” (p[/(fg'u (/])63 0 mw
ﬁwy/f}/ﬂ 0;'7( CJ/JZ%'W[B WQ d /)[l(/ WW?)
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OLP%V‘P:] uaoqy M [@f’dﬂo“d f@J}WQQ] y&//ﬂ 1L
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Wf 2

Paper 3, Q3

*3 A student connects three identical 3 V bulbs to a 6 V 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.

A Level Physics: Exam Insights May/June 2024 — delegate booklet Version 2.0
© Pearson Education 2024 Page 15 of 21




IC points IC mark Max linkage mark Max final mark
6 4 2 6
5 3 2 5
4 3 1 4
3 2 1 3
2 2 0 2
1 1 0 1
0 0 0 0

Indicative content:

IC1

1C2

IC3

IC4

ICS

IC6

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 is not as bright as bulb 2.
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Example 1

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,

NN S, IS oAERA , ME auttaay N operake @B s ||
& SRALS CAEGURY ) AW e and bW 7. T meals |
Jowa )l b2 i howe. We e ongwtess as |
B JoNNDS e IAQINCAN )0 May hone KRes e kol Share
g RSN, A2 AUl orgiimesS: g Sz 13 doRd,.
Al L ande binle 8 opxare A & paNOSAN bt
0Nd WL hove. e Saumg. pREWINGSS- NORRRRY, e peAall
LGALUAE. Maon S k m SU G- il L oAdl S reasiaiel 18 45 0%
on Rjare as + +T'Q. MRSy NS less pedh 1S el |
B blb | r‘eowm o SMAM dhore G p-Oh This oy |
blb 2 will Wt 163 onglunecd camgered 10 billlo 2 -

g Sa 15 o sk, bl 2..gels DR ondl Wb | gl
o AwWer _(Total for Question 3 = 6 marks)

A Level Physics: Exam Insights May/June 2024 — delegate booklet Version 2.0
© Pearson Education 2024 Page 17 of 21



Example 2

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

Pawuol ot

Example 3

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

Exphhhowdwbﬁghheuofhﬂbloommwiﬁthebﬁghﬂmofhﬂbeefmnd
after S, is closed.

_actess obh o bbb | anl')_ .

5ame 0f ‘1”’ Wesh -

aeesd Yol 9. .
B Mg i 90\ of 3\‘ SP[ f‘ b'.lucm
R WY TR el n(’ \SV (055, bulb

hebore o S closed.... ﬂ«,y,( \(akoF'S\l w1
b pahsbighinass May bobn wese We

Abke Sy 55 cliged "”"u;(( skl o pf}ﬁ&.' czu

N
R
|
- 9
vasass A

Mol b 1 io \mu“ than kol 1 a5 |
oasy, SORNP—
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Feedback strand 5: experimental skills

Paper 3, Q2ai

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.

B1oem %% lezwh/Shuttelstock)

(Source: ©
(a) The student used digital calipers to measure the thickness 7 and the diameter d of
one of the coins.
(1) Calculate the volume 7 of the coin, and the percentage uncertainty in V.

t=1.54mm
d=22.16mm (7
e 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 usine half resolution
e % uncertainty in area = 2 * (% uncertainty in ) (1) | Example of calculation
22.16 X 10~°m N—
e (Calculation of % uncertainty in ¢ @ 2 m
=5.94 X 10 "m?®
* % uncertainty in # added to % uncertainty in area @
o logu = (2 5 0.005 mm i 0.005 mm) % 100%
* V=594x10"m? L Y 2216 mm = 1.54 mm ’
% U =0.36%
o %U=04% @
Example 1
(i) Calculate the volume ¥ of the coin, and the percentage uncertainty in V. :
t=154mm :
d=22.16mm !
(7
€000 1Skn |
d9022k, 0-ollo] |

I x (o-ouoz)
&

P, | . E.°

0S x 00l
1Se

br22:16
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Example 3

............................. vaon(dy x &

Example 2

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

—_—

t=1.54mm 5 .~ . 3
d=2216mm 3 I-S%wi0

=001l 22 - o.onox =y

(7

,......ztn.....?.‘:.(Y.Q.:.Q...\.l.%)&.hﬁ,..(.L.:Sﬁf.ﬁl&?ﬁ.)-.
No= e .n87......&.rQ....'.,".T,-a..._._..l..:l..&.x..,t.u'fmf.

o !
c
s
\

EA T O OO DO e

00,015 2 .= 0005 wHOD A2 ...

I 015'/’94(2:03'7
_______ \ T 8. (05174057

TRl

pe L1x IO om
Percentage uncertainty in ¥ = ) / ‘L

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

t=1.54mm ¥ .c\ "
d=22.16mmz; o .0\ A (7
1
.-..t ..............................................................................

e —
n(B) Cusda S

\’\.u/\VNﬂ(‘;% ]1' Qus3)=3° w3

huvn('ﬁgi)z(\m-sﬂa .y

"o

0/’\)!\;(\')2 ST(-S‘)G T .

L
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