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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

This guide includes some examples of student responses to a selection of
guestions from the summer 2018 9203/1 and 9203/2 exams.

The question parts are reproduced, along with the final mark scheme,
student responses and a commentary fromthe Lead Examiner on each of
the students’ answers.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

PAPER 1

QUESTION

05.3 AND 05.4

Figure 7 shows a passenger standing in a microwave scanner.
Figure 7

Microwave
scanner

[0]5].[3] Explainwhy passengers are scanned with microwaves rather than X-rays.

[2 marks]
Izl The microwaves used in the scanner have a wavelength of 16 mm.
speed of electromagnetic radiation = 3.0 x 10% m/s
Calculate the frequency of the microwaves used in the scanner.
Give your answer to two significant figures.
Use the Physics Equations Sheet.
[5 marks]
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
) . . AQO/
Question Answers Extra information Mark
Spec. Ref.
53 microwaves are not ionising 1 AOQO2/A03
3.3.2
so the risk to health is lower 3.3.2m
(than for X-rays) 1
Question Answers Extra information Mark AO |
Spec. Ref.
5.4 an answer of 1.9 x 10" scores 5 AO2
marks 3.3.1h

16mm = 0.016 m

3.0x10%° =fx 0.016

3.0 x 10° .
0.016

f=1.875x 10"° Hz

f=1.9x 10" Hz

allow a correct substitution of an
incorrectly/not converted value
of wavelength.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

@ Explain why passengers are scanned with microwaves rather than X-rays.

ﬂs_mlgmmu&non ioaiu}% rodiehie?
o vuh 9020 10 erpose micdroupwre
[0 cbion H)_LM.-M __________

EXAMINER COMMENTARY

The student has correctly stated that microwaves are non-ionising.

They have then gone on to state that this means that microwaves are much
safer, therefore the student has clearly explained that the risk to health is
lower than using X-rays.

2 marks out of a possible 2 awarded.

[0]5].[4] The microwaves used in the scanner have a wavelength of 16 mm.
speed of electromagnetic radiation = 3.0 10° mis
Calculate the frequency of the microwaves used in the scanner.,

Give your answer to two significant figures.

Use the Physics Equations Sheet.
A o
\= P Yo X\

AUxip® = fxr&;
?)xlD }’P

EXAMINER COMMENTARY

The student has failed to recognise that the wavelength has been given in
mm, and therefore should be converted into metres, so the student does
not score the first mark. Despite this, the student has substituted the values
into the wave equation, and correctly rearranged. Their subsequent answer
is consistent with the substitution and rounded to two significant figures.
The student has made a single error at the start by not converting the unit
for the wavelength, but can still be awarded all the remaining marks.

4 marks out of a possible 5 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

[0]5].[3] Explain why passengers are scanned with microwaves rather than X-rays.

[2 marks]
e conmme Xevrad  Sconness o<
\na-rrc-(fu-\ %5 ‘Crﬁ ConSe ConCe

Lo e esevee Yo NNl S Y

EXAMINER COMMENTARY

The student has correctly identified that X-rays are harmful and can cause
cancer whereas microwaves do not, so scores the second mark for
identifying the risk to health. Thereis no reference to ionisation though, so
the student cannot be awarded the first mark.

1 mark out of a possible 2 awarded.

[0]5].[4] The microwaves used in the scanner have a wavelength of 16 mm.
speed of electromagnetic radiation = 3.0 x 10° m/s
Calculate the frequency of the microwaves used in the scanner.
Give your answer to two significant figures.

Use the Physics Equations Sheet.
[5 marks]

_ Rox10® =16 - 123s0Qee

Frequency = ]%z 0000 Q Hz

o #

EXAMINER COMMENTARY

The student has not converted the 16 mminto 0.016 metres so does not
score the first marking point. Although students should be encouraged to
write down any equations they use for calculation questions, there are no
marks for doing so. The student has rearranged, substituted and correctly
calculated the frequency, using an unconverted value for wavelength. They
have failed to round their answer to two significant figures, so are not
awarded the final mark.

3 marks out of a possible 5 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT C

[0]5].[3] Explain why passengers are scanned with microwaves rather than X-rays.
[2 marks]

EXAMINER COMMENTARY

This student has made no attempt at an explanation. Itis also not clear
whether they are referring to microwaves or X-rays in their answer.
Although they state ‘it is harmful to the passenger’s body’ no credit can be
given as the question asks about microwave scanner, so it cannot be
assumed the student is referring to X-rays.

0 marks out of a possible 2 awarded.

[0]5].[4] The microwaves used in the scanner have a wavelength of 16 mm.
speed of electromagnetic radiation = 3.0 x 10° m/s
Calculate the frequency of the microwaves used in the scanner.
Give your answer to two significant figures.

Usa the Physics Equations Sheet.

[5 marks]
V= £42
- - 2.0%0%m]e X o0obm
= 4%xlq§ ......... o
Frequency = 43 x[ob' Hz

EXAMINER COMMENTARY

Although the student has selected the correct equation from the Physics
Equations Sheet, they have substituted incorrectly. They have attempted to
work out the velocity and not the frequency as instructed in the question.
The only credit the student can be given is for the correct conversion of
16mmto 0.016 m.

1 mark out of a possible 5 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

04.3

A student investigated energy transfers.

Figure 5 shows a candle underneath a chimney in a glass-fronted box.
A source of smoke was placed above a hole in the top of the box.

The smoke moves in the direction shown by the arrows.
Figure 5

]

Candle

. Describe how the student could carry out an experiment to plot a cooling curve for
stearic acid as it changes from liquid to solid.
[6 marks]
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Answers Extra information Mark AO /
Spec. Ref.

04.3 Level 3: The design/plan would lead to the production of a valid 5-6 AO1
outcome. All key steps are identified and logically sequenced. 3.5.2g
Level 2: The design/plan would not necessarily lead to a valid 3-4 AO1
outcome. Most steps are identified, but the plan is not fully logically 3.5.2g9
sequenced.
Level 1: The design/plan would not lead to a valid outcome. Some 1-2 AO1
relevant steps are identified, but links are not made clear. 3.5.29
No relevant content 0

Indicative content

setting up the investigation

+ stearic acid is placed in a boiling tube and heated in a water
bath

* athermometer is placed in the stearic acid to measure the
temperature

s the boiling tube is removed from the water bath

* the boiling tube is placed in a test tube rack
a stop-clock is started to measure the time.

readings
* the temperature is recorded at regular intervals
+ readings should continue until after the stearic acid has
solidified
+ readings should continue until the temperature of the solid
stearic acid has started to fall.

* aline graph should be plotted
* time should be on the X-axis and temperature on the Y-axis

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved. 9



INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

i
EI_T_]@ Describe how the student could carry out an experiment to plot a cooling curve for
slearic acid as it changes from liquid to solid.

J:h.m ﬂ)huim." Coua _Fﬂ fo'w‘— |0cm® 0’1-
e acid ke a Y I-U*_l"d&f. Han
am“ be et hube o haot waler hath
o R0 with o Hwumamedon i bhe
@aLm_HLMm

[6 marks]

o iy g

EXAMINER COMMENTARY

The method is clearly described and would lead to a valid outcome. The
student would obtain results that would enable cooling curve to be
plotted. There is sufficient detail in the answer for it to be a level 3
response. The student has included the temperature to which the stearic
acid should be heated, and the time interval at which readings of
temperature should be taken. The equipmentthat the student would
need to use is also included. Whilst the answer is not perfect, itis
sufficient to be at the top of level 3.

6 marks out of a possible 6 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

[0]4].[3] Describe how the student could carry out an experiment to plot a cooling curve for
stearic acid as it changes from liquid to solid.

[6 marks]

= odd Sexic ocld 4o H~ne pecikeec

LUK & Menameésel \o  cheCk e

‘emgeatuce  of  ‘he goid

- Al o ool Soucee to choag
o Lowid \n o sOud _—
= Checke e lemgeca_wfg__em_t_g & miovks |
- oo COvnue  Ane @ggt‘\mem— Unis
VoY cee  ligmid &OMQ% ;
-  Jlor  Yhe qro\?h A cone
— araw__ \he Weye '\r_modnﬁ Qnyy
e QNOmal®)s cesu bt

EXAMINER COMMENTARY

The student has added stearic acid to a beaker rather than a test tube or
boiling tube, heated in a water bath. It is not clear howthe stearic is
heated or allowed to cool. However, the student indicates the use of a
thermometer to measure the temperature every two minutes, and to plot
an appropriate graph. This is a weak level 2 response that lacks sufficient
detail to be at the top of level 2.

3 marks out of a possible 6 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT C

- @ Describe how the student could carry out an experiment to plot a cooling curve for
stearic acid as it changes from liquid to solid.
[6 marks]

LMW@L the Herameler aid. wtte He
Terputae)

) Ushg the. sotth [dock. b ke the tinp

QW ebﬂ!uuﬁbw 120 5 (2hin) -

€ Lot b deatase the. mm o:f the lgud me it (.

J%Lh?wL‘bmrﬁr_é_ﬁs_é

EXAMINER COMMENTARY

The student has suggested measuring the temperature at regular intervals
to enable themto plot a temperature-time graph. There is no detail, and the
method of heating and subsequent cooling is not described. This response
achieves level 1.

1 mark out of a possible 6 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

01.5

Figure 1 shows a water-balloon.

Figure 1

Air

Water

A child drops the water-balloon. Forces act on the water-balloon as it falls.

E The water-balloon weighs 4.9 N.

gravitational field strength = 9.8 N/kg
Calculate the mass of the water-balloon.
Use the Physics Equations Sheet.

Give the unit.

[4 marks]
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Answers Extra information Mark RO/
Spec. Ref.
1.5 an answer of 0.50 scores 3
marks
49 =mass X 9.8 1
mass =ﬂ 1 AO2/ AO1
9.8 31.1e
mass =0.50 1
kg / kilograms 1
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

E] The water-balloon weighs 4.9 N.

gravitational field strength = 9.8 N/kg
Calculate the mass of the water-balloon.

Use the Physics Equations Sheet.

Give the unit.
[4 marks]
W Mgy “.1 = ©.5
LW = O~ S
Mass= O .S Unit kg

EXAMINER COMMENTARY

The student has used the correct equation, substituted and correctly
rearranged. The student'sresponse is well set out, and it is clear how they
have arrived at their answer. They have also giventhe correct unit.

4 marks out of a possible 4 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

[0]1].[5] The water-balloon weighs 4.9 N.

gravitational field strength = 9.8 N/kg

Calculate the mass of the water-balloon.

Use the Physics Equations Sheet.
Give the unit.
[4 marks]

W= g S

w= by M - W

M= 2 e J
G = A8 Mlkg = 849 =05

i %
Mass = O g Unit %ms

EXAMINER COMMENTARY

The student has used the correct equation, substituted and correctly
rearranged. The student'sresponse is well set out, and it is clear how they
have arrived at their answer. They have giventhe incorrect unit, so does
not score the fourth mark.

3 marks out of a possible 4 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT C

[0]1].]5] The water-balloon weighs 4.9 N.
gravitational field strength = 9.8 N/kg

Calculate the mass of the water-balloon.
Use the Physics Equations Sheet.
Give the unit.

g 2T =]

[4 marks]

Mass = Z Unit M/b

EXAMINER COMMENTARY

There is no indication of which equation the studenthas used. One number
has been divided by the other, but this has been done the wrong way
round. The unitis also incorrect. The student gains no credit.

0 marks out of a possible 4 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

03.6

Stars can be observed using telescopes on satellites orbiting the Earth.

Figure 4 shows the period of satellites at different distances above the Earth’s
surface.

Figure 4

45

a0 HHEH
I [EEEEENEEE! /
35— ——H “

Period 2° _ /
in hours | -
20 .

i EEEE  ER

10 20 30 40 50 60
Distance above Earth's surface in metres x 108

@ What distance above the Earth’s surface is used for a satellite in a geostationary
orbit?

Give a reason for your answer.
[2 marks]

Distance = metres x 10°

Reason
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Answers Extra information Mark AO]
Spec. Ref.
3.6 355 allow an answer between 35 1 AO3
' and 36 3.8.29
so it has the same period as the | zjlow so it takes 24 hours to 1
Earth orbit
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

, What distance above the Earth's surface is used for a satellite in a geostationary
orbit?

Give a reason for your answer.
[2 marks]

Distance = —55 5 metres x 10°

Reason ,bﬁ.t:m&bﬂ_ 7, aﬂr@‘hcﬂﬂd“a \ U oty
sadifile otbits  the Ueanth dn a _‘

i
H

EXAMINER COMMENTARY

The student has clearly indicated on the graph howthey have determined
the answer. The have read the correctvalue off the graph, and have written
an excellent explanation of why that altitude is correct for a geostationary
orbit.

2 marks out of a possible 2 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

'0[3].[6] Wnatdistance above the Earth's surface is used for a satellite in a geostationary
orbit?

Give a reason for your answer.

[2 marks]
Distance = ® % metres x 10°
Reason 3@ QOne dau s for 22U hows  So i

ks
would Ofbd Eof o d\qg

EXAMINER COMMENTARY

The answer for the distance is within the acceptable range. The explanation
starts off well, but the student then gets confused and implies that the
satellite would only orbit for one day. The answer in not sufficiently clear to
be credited.

1 mark out of a possible 2 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT C

[0]3].[6] What distance above the Earth's surface is used for a satellite in a geostationary
orbit?

Give a reason for your answer.
[2 marks]
|

Distance = 20 metres x 10° |

Reason

0 ek e dn et divimeal
intentenaune. coiHA_EJMJMASpm, g

EXAMINER COMMENTARY

The answer for the distance is not within the acceptable range so the first
mark is not scored. The reason given for this value does not answer the
guestion.

0 marks out of a possible 2 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

PAPER 2
QUESTION

05.6

El Figure 15 shows two springs, arranged in the same way as those in the door lock.

Figure 15

100 g slotted
masses and
hanger

=)

Plan an experiment to determine the spring constant of this arrangement of springs.
[6 marks]
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME

Question

Answers Extra information

Mark

AO / Spec.
Ref.

5.6

Level 3:

The plan would lead to the production of a valid outcome. All key
steps are identified and logically sequenced.

Level 2:

The plan would not necessarily lead to a valid outcome. Most steps
are identified, but the plan is not fully logically sequenced.

3-4

Level 1:

The plan would not lead to a valid outcome. Some relevant steps
are identified, but links are not made clear.

No relevant content

AQC4
3.1.1h

Indicative content
measurements

* measure original length with a ruler

add a slotted mass

measure new length of spring

readings taken at eye level

calculate the extension by subtracting original length
calculate force applied

repeat with more masses

range 0 — 7 100g masses

suggests repeat readings

* analysis

* plot graph
* line of best fit
* how to obtain spring constant from the gradient

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A

E _ Figure 15 shows two springs, arranged in the same way as those in the door lock.

Figure 15
—io
Springs

100 g slotted
masses and
hanger

it i, =

Plan an experiment to WJWW of this arrangement of springs.

[6 marks]
) Measore the initial length oF &ne spciags.
_using a4 ruler and ULse A polder ‘
2) Apply m'_‘fé’&"fm%“ onko e  langer !
dncl g 1t  on thne _szmr\%s
5)R.e.cacd_.{-,hz Lm?LbJp_bM. spr_ina_':_&ad |
Calcolate  the difference bebusersn  Enel
_inckial Mﬁt‘n Ancd  the en € cocded

Ll) This w:H ea-ue you _khe  Excension
- To calcolace  SpPr conskad m:._,_
_divicle _Ene Qa:c.r_ap?h.ed_ﬁlocza) bl&_b_h.n_
extension . (k= &)
5) Rbpe.a:.__aups_l_'-l_w.th clifferene
masses_&:o_emsca_ the @%Lmﬂt
IS _the same povided —&ne limit oF

Mls nOb_fAczeci{sL

EXAMINER COMMENTARY

The student has written a clear explanation of the experimental procedure.
The method leads to a valid outcome, which would allow the spring
constant to be calculated. This is a clear level 3 response in which the
student has identified all the stages. It is clear howthe extension of the
spring will be determined and the idea of varying the forceis present.
However, the student has got confused between mass and weight and
incorrectly stated that 100g is a force. This does not prevent the student's
answer from being in level 3, but for this reason the responseis at the
bottom of level 3.

5 marks awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B

05 ]_ Figure 15 shows two springs, arranged in the same way as those in the door lock. !

Figure 15
|
=g
Springs

100 g slotted
masses and
hanger

PR T ——] E

Plan an experiment to determine the spring constant of this arrangement of springs:t ]
agns e [6 marks

T ydtr o . R,_QMQCLOQMM%—B& —

g S0
Mﬁtm T mm&j@ Ebi:ﬂ(

EXAMINER COMMENTARY

The method would not lead to a valid outcome. The student does
mention measuring the original length of the spring, and also the
extension of the spring when masses are added, but howthe extension
is determined is not clear. This is a level 2 response because the student
has described a method that would produce results. The student
suggests taking several measurements of extension for different masses.
The student then goes on to say that a graph should be drawn, but does
not give any detail, or correctly explain why the graph should be drawn.
There is no mention of how the spring constant can be determined from
the results. This response achieves level 2.

3 marks out of a possible 6 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT C

E]El_ Figure 15 shows two springs, arranged in the same way as those in the door lock.

Figure 15
=£_ |
Springs

!
100 g slotted
masses and |
; hanger |

=

Plan an experiment to determine the spring constant of this arrangement of springs.

[6 marks]
LAUst ek S the Clamp
i holding Ao srirgs tizhtly
e« add  Hao  eights  Slowly o fre P
0 Pur  Your hand  bellg,y  tA

wolght o rakt € Sufe 'Lt__dr.os.ﬂ.th

¢ weore  Fhe  eydepgiOn
v when  p@tting  fhe  graph ks |
maSS (5 independgnt— and  phe
S fwe & dedendant ]
© the praph  Shoud  fookt (ke

_MNL bedave g prdparsiona)

i _hﬁ}___ e L N T

EXAMINER COMMENTARY

This response is a level 1 response. The student has included some
information about adding masses and measuring the extension. However,
there is no detail about howthese measurements should be made. The
method would not lead to a valid outcome and there is no mention of spring
constant. The graph the student has drawn of force against mass, is
incorrect.

2 marks out of a possible 6 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

QUESTION

06.1 AND 06.2

Bananas contain a radicactive isotope of potassium (K).

m There are different isotopes of the element potassium.

What is meant by isotopes of an element?

[2 marks]

40 40 0
19K = S0Ar+ _3P

potassium nucleus.

@ An isotope of potassium decays into argon (Ar) by emitting a beta particle ().

Compare the numbers of protons and neutrons in the argon nucleus to those in the

[2 marks]

Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Answers Extra information Mark AO I';Sfpec'
atoms with same number of allow same atomic/proton 1 AO1
protons number 3.7.1f
6.1 but different numbers of neutrons | allow different mass number 1
ignore reference to electrons
argon has one more proton allow potassium has one fewer 1 AO2
protons (than argon) 3.7.2f
6.2 potassium has one more neutron | allow argon has one fewer 1
' neutrons (than potassium)
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT A
Bananas contain a radioactive isotope of potassium (K).

[0]6].[1] There are different isotopes of the element potassium.

What is meant by isotopes of an element?
[2 marks]

« an \sobpR IS the  Sane
Clemenk ;
¢ bur Witk i €ferept  neotrorg

bok fhe Samfe  probOns and eleckne

EXAMINER COMMENTARY

The student has clearly stated that isotopes conation the same number of

protons, but different number of neutron, the number of electron can be
ignored.

2 marks out of a possible 2 awarded.

0[8].[2] Anisotope of potassium decays into argon (Ar) by emitting a beta particle (8).

19K - 49Ar+ _9p

Compare the numbers of protons and neutrons in the argon nucleus to those in the
potassium nucleus.
[2 marks]

e {or__ poliasiom ' (onmius \A
profons  and 201 paobrong
C krgop  Toptons Q0 piokorS Ahd

m;u_k_l'_dﬁ?

EXAMINER COMMENTARY

The student has correctly identified the number of protons and neutrons in
argon and potassium, so their answer implies that argon has one more
proton and one fewer neutron.

2 marks out of a possible 2 awarded.
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INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

STUDENT B
Bananas contain a radioactive isotope of potassium (K).

E There are different isotopes of the element potassium.

What is meant by isotopes of an element? .

[2 marks]
_ ﬁ Ay, ﬁ(dm twt wfﬂlf 1
Lrel iy 7y et bemf -

EXAMINER COMMENTARY

The student gains one mark for ‘different number of neutrons’, but there is
no mention of protons.

1 mark out of a possible 2 awarded.

[0]6].[2] Anisotope of potassium decays into argon (Ar) by emitting a beta particle (B).

40 40 0
10K = 20Ar+ _iPB

Compare the numbers of protons and neutrons in the argon nucleus to those in the
potassium nucleus,
[2 marks]

Tho  nvate oy bt LU g7
) )%. S4he ¢ R[4 ﬂf/mw bt  fh
by} yeifres e He by lovs

I.-v-_,/&{ s LS -

EXAMINER COMMENTARY

The student’s response indicates that they think potassium and argon have
the same number of neutrons. They also suggest that argon has more
protons, but this does not gain credit as the student does notidentify that it
has 1 more.

0 marks out of a possible 2 awarded.
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STUDENT C

EIE Bananas contain a

[0]6].[1] There are different isotopes of the glement potassium”
What is meant by {S0l6pESiof anfelement?/

(%@cs Q'L en  Aeaaent ace Tk

i *J-‘f;’g(@i__c_mw;_ At HA rekee
7¢jLMe_4aﬂm{- =

EXAMINER COMMENTARY

There is no mention of neutrons or protons, so no explanation of what is
meant by the term isotope.

0 marks out of a possible 2 awarded.

[0]6].[2] Anisotope of potassium decays intogaig@miARYby emitting & beta particle ().
40 40 0
10K = Z0Ar + _3if

mm the aggon niicléusto those in the

[2 marks]

(obesgiom e ecgea Cotty  beve
o~  _hemiic  mess of Yo A

EXAMINER COMMENTARY

The student correctly identifies the atomic mass of argon and potassium,
but does not explain how the numbers of protons and neutrons are
different. Reference to electrons in their answer is inappropriate.

0 mark out of a possible 2 awarded.
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QUESTION

04

Figure 9 shows a racing car and driver.

Figure 9

IIl The car is moving at 80 m/s. The mass of the car is 750 kg.

Calculate the kinetic energy of the car.

Use the Physics Equations Sheet.

[2 marks]
El The brakes were applied. The average braking force was 15 kN.
The car travelled 60 m while braking.
Calculate the work done by the braking force.
Use the Physics Equations Sheet.
[3 marks]
E Determine the kinetic energy of the car immediately after braking.
[1 mark]
Kinetic energy = J
Copyright © 2019 Oxford Inter national AQA Examinations and its licensors. All rights reserved. 33



INTERNATIONAL GCSE PHYSICS (9203)
PAPER 1 AND 2, EXAMPLE RESPONSES WITH COMMENTARY

MARK SCHEME
Question Answers Extra information Mark AO |
Spec. Ref.
an answer of 2 400 000 scores 2 AOZ2
marks 32.1e
4.1 Ex = ¥ x 750 x 80° 1
Ex = 2 400 000 (J) allow 2.4 x 10° 1
an answer of 900 000 scores 3 2 A02
marks 1AO1
15000 1 32 1a
W =15 000 = 60 allow a correct substitution of an 1
42 incorrectly/not converted value of
F
W =900 000 (J) allow 9.0 x 10° 1
allow a correct calculation using
an incorrectly/not converted
value of F
1 500 000 J allow 1.5 = 10° 1 AO2
43 32.1b
allow their 4.1 —their4.2 3.1.5d
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STUDENT A

[0]4].[1] Thecaris moving at 80 m/s. The mass of the car is 750 kg.

Calculate the kinetic energy of the car.

Use the Physics Equations Sheet.
[2 marks]
Eezg xmdy®
Ei 5 X61) X (o)
Lok 2oy 50 X e T 1ppeg
W~ 780 V=4

Kinetic energy = Z,[;t F')IﬂL J

EXAMINER COMMENTARY

The student has used the correct equation, substituted and correctly
calculated the kinetic energy. The student’s response is well set out, and
it is clear how they have arrived at their answer.

2 marks out of a possible 2 awarded.

[0]4].[2] The brakes were applied. The average braking force was 15 kN.
The car travelled 60 m while braking.
Calculate the work done by the braking force.

Use the Physics Equations Sheet.

[3 marks]
w:gxd w ZB15000¢ {0
e W 940,900
Jreez 15,900
A Z 40w
Work done = 709,000 J

EXAMINER COMMENTARY

The student has correctly converted the force from kNto N. They have then
substituted and calculated correctly.

3 marks out of a possible 3 awarded.
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[074].[3] Determine the kinetic energy of the car immediately after braking.
[1 mark]

2,400y 002— 88000 = [Sppote

Kinetic energy = éfﬂgﬁﬁo J

EXAMINER COMMENTARY

The student has understood that the kinetic energy after braking is the
difference between the kinetic energy before braking and the work done on
the car during braking. They have subtracted correctly.

1 mark out of a possible 1 awarded.
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STUDENT B

El The car is moving at 80 m/s. The mass of the car is 750 kg.

Calculate thw of the car.

Use the Physics Equations Sheet.
[2 marks]

L = Vidu xut
2 = V4 oxT% o = 2400 000
Kinetic energy = LQ‘_OQQQDJ

EXAMINER COMMENTARY

The student has used the correct equation, substituted and correctly
calculated the kinetic energy. The student’s response is well set out, and it
is clear howthey have arrived at their answer.

2 marks awarded.

[0T4].[2] The brakes were applied. The average braking force was 15 kN.

The car travelled 60 m while braking.

Calculate the work done by the braking force.

Use the Physics Equations Sheet,
[3 marks]
A C STV | -
7215 xbo = ADO |
Work done = qoo J

EXAMINER COMMENTARY

The student has not converted the force from kN to N. However, they
have then substituted and calculated correctly, so they are still awarded
the second and third marks.

2 marks out of a possible 3 awarded.
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0 .| 3 Determine the kinetic energy of the car immediately after braking.
[3] d 9y y after braking (1 markd

2.L00 00O 4+00 = 2 304 |00

Kinetic energy = PR L=\ \Qn J

EXAMINER COMMENTARY

The student has understood that the kinetic energy after braking is the
difference between the kinetic energy before braking and the work done
on the car during braking. They have subtracted their value from 04.2
from their value of 04.1 correctly so is awarded 1 mark.

1 mark awarded.
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STUDENT C

[0]4].[1] Thecaris moving at 80 m/s. The mass of the car is 750 kg.
Calculate the kinetic energy of the car.

Use the Physics Equations Sheet.

) [2 marks]

k'\&nm(, etd) = v XV oy 3 | o

- F0ig X Kol

= 6(2, Yo | s
Kinetic energy = 6 CE 00 Vv J

EXAMINER COMMENTARY

The student has used the incorrect formulato calculate the kinetic
energy, so scores no marks.

0 marks awarded.

[0[4][2] The brakes were applied. The average braking force was 15 kN.
The car travelled 60 m while braking.
Calculate the work done by the braking force.

Use the Physics Equations Sheet.

[3 marks]
Wovlk de = Pat® X d\.“w,&f
otk
ot of G B
Work done = Qo0 J

EXAMINER COMMENTARY

The student has not converted the force fromkNto N. However, they
have then substituted and calculated correctly, so they are stillawarded
the second and third marks.

2 marks awarded.
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[0]4].[3] Determine the kinetic energy of the car immediately after braking.

[1 mark]

K;;eticenergy= 6\&)0 % k]

EXAMINER COMMENTARY

It is not clear how the student has arrived at their answer which is
incorrect.

0 marks awarded.
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QUESTION

01.2

Solar panels produce electricity from sunlight.

Figure 1

@ Using electricity from solar panels means less electricity is generated by burning fuels
such as coal.

Explain why this is less harmful to the environment.
[2 marks]
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MARK SCHEME
Question Answers Extra information Mark AC ;Sfpec'
1.2 using solar panels produces less | allow any named polluting gas 1 AO1
CO, compared to burning fuels 3.2.3¢
CO; contributes to global allow climate change 1
warming allow acid rain with correctly
named gas
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STUDENT A

[0[1].[2] Using electricity from solar panels means less electricity is generated by burning fuels
such as coal.

Explain why this is less harmful to the environment.
[2 marks]

Burn Cuoed= like coal  redeases
Do dioxiae . Cacoon digxicle s A
hau;t__é__gﬂs Lhme contbribptes fa

m@—?ﬁ&ﬂa_ _pues do not

ases SO kb S

%ﬂ%@x an
s My than  p mﬂcg fuoeds -

EXAMINER COMMENTARY

The student has stated that coal emits CO,. They then state that solar
panels do not release harmful gasses, so it is implied that solar panels do
not emit CO,. The student also explains that CO, is a greenhouse gas that
contributes to global warming.

2 marks awarded.
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STUDENT B

[0]1].[2] Using electricity from solar panels means less electricity is generated by burning fuels
such as coal.

Explain why this is less harmful to the environment.
[2 marks]

M "6"’""7}“/ el s /«'e-:ﬁ_ peloared
into  Ha aMyAar-e s mrraumdb\q/f
el lvedn '? &aa’ 70 gbéa/ WMM&;&;?

EXAMINER COMMENTARY

The student does not name the gas. They do correctly explain that no
harmful gases are released (by solar panels), so there is no contribution
to global warming.

1 mark awarded.
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STUDENT C
[0]1].[2] Using electricity from solar panels means less electricity is generated by burning fuels
such as coal.

Explain why this is less harmful to the environment.
[2 marks]

_Becanse VSing  elechidty fram  Solar Poncic
means there will Ve No «adbe waste piaduck

a Wee fore  no pollwhion i< coured -Bod
A% _doecnt  colute e akmospherc -

EXAMINER COMMENTARY

The student does mention that there are no waste products or pollution,
but this is insufficient for either mark to be awarded.

0 marks awarded.
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