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Question 3
03.1 short sight 1
03.2 the lens is unable to focus the 1
rays onto the retina
03.3 diverging 1
03.4 laser 1
03.5 virtual 1
upright 1
magnified 1
03.6 36+120r3.7+1.2 1
or36+12o0r 37+ 12
or18+6o0r185+6
or 10.2 + 3.4 or 102 + 34M
answer in the range 3.0 < 3.1
inclusive 1
03.7 principle focus do not accept focal length 1
Total | 10 |
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Question 4

B’s frequency is greater allow converse correctly stated
for A throughout 1

B’s wavelength is shorter
B’s amplitude is higher

04.2 any four from: 4
radio waves

e transverse

e travel at speed of light

e have greater frequencies

e can travel through a
vacuum.

sound waves

¢ longitudinal

¢ slower than electromagnetic
waves

e need particles to travel
through.

04.3 doppler 1

04.4 as the car moves towards the 1
observer the frequency of the
sound is increased

as the car moves away the 1
observer the frequency of the
sound is decreases

Total | 10 |
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Question 9
09.1 3 1
09.2 30 000 1
09.3 frequency is 30 000 Hz 1
range of human hearing is 1
20 Hz to 20 000 Hz
30 000 Hz > 20 000 Hz 1
09.4 ultrasound/waves are reflected
Pulse A indicates/is the crack 1
Pulse B indicates/is the back (of
the block or crack)
09.5 time = 0.000005 x 5 = 1
25x107°s
Distance =6 000 x 2.5x10° s
Distance = 0.15 (m) 1
Total | 10 |
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Question Answers Extra information Mark AO/
Spec. Ref.
2.1 equal to 1 AO1
3.3.4a
2.2 normal 1 AO1
3.3.4b
2.3 B 1 AO1
3.3.4a
2.4 Protractor 1 AO4
3.3.4a
2.5 repeat 1 AO3
calculate a mean to reduce the 1 3.3.4a
effect of random errors
OR
use a wider range (1)
to see if the pattern continues
(1)
OR
use a smaller interval (1)
to check the pattern is the same
for all values (1)
OR
use a protractor with a
greater resolution (1)
to allow more accurate
readings (1)
2.6 upright 1 AO1
3.3.4c
virtual 1
answers may be in either order
Total 8
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_ : . AO/
Question Answers Extra information Mark Spec. Ref.
5.1 they are absorbed do not accept reflected 1 AO1
3.3.2k
5.2 the radiation badge monitors the | allow so they know if they have 1 AO1
radiation dose received received too much radiation 3.3.2m;
3.3.2
because X-rays can damage/kill | allow because X-rays are 1
cells ionising
allow because X-rays increase
the risk of cancer
X-rays increase health risks is
insufficient
5.3 microwaves are not ionising 1 AO2/A03
3.3.2
so the risk to health is lower 3.3.2m
(than for X-rays) 1
5.4 an answer of 1.9 x 10"’ scores 5 AO2
marks 3.3.1h
16mm = 0.016 m 1
3.0x10%=fx0.016 allow a correct substitution of an 1
incorrectly/not converted value
of wavelength.
3.0 x 10° _ L
0.016
f=1.875x 10" Hz 1
f=1.9x 10" Hz 1
Total 10
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allow correct calculation of 1
Q =0.000544 (C) their substituted values
05.7 answer of 20(m/s) scores AO2 E
3 marks 3.2.1e
15000 =2 x 75 x v 1
v =V(15000/ 0.5 x 75) 1
v =20 (m/s)
1
Total 18
Question Answers Extra information Mark AO égfpec. ID
06.1 the driving force = resistive allow correctly named 1 AO1 E
forces forces are balanced for 2 3.1.5a
marks.
act in the opposite directions 1
accept the resultant force
IS zero
06.2 an answer of 6000 scores 2xA02 E
2 marks 1xAO1
F a0 1 3.1.4c
) /8
f = 6000 1
1
N or newton
06.3 thinking distance decreases answer must be linked to 1 AO1 E
the reason 3.1.5¢c
because removal of reaction 1
time
braking distance stays the allow a good argument 1
same (because brakes are the | that braking distance
same) reduces due to a computer
applying the maximum
stopping distance decreases, safe force to the bakes 1
because stopping distance =
thinking distance + braking
distance
06.4 any two from: 1 AO1 E
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¢ condition of tyres 3.1.5e
e condition of road 1
e condition of brakes
e speed of vehicle allow any other factor that
affects braking distance
06.5 an answer of 0.0039 (m) AO2 E
scores 2 marks 3.3.1h
3.0x10°=7.7x 10" x A 1
0.0039 (m) 1
Total 13
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Total 10
Question Answers Extra information Mark AO F/zsfpec. ID
04.1 speed 1 AO1
3.35a
04.2 0° 1 AO1
3.35.a
04.3 Level 3: The design/plan would lead to the production of a 56 3'6:‘3051b E
valid outcome. All key steps are identified and logically AOl
sequenced. 3356
Level 2: The design/plan would not necessarily lead to a valid 3-4
outcome. Most steps are identified, but the plan is not fully
logically sequenced.
Level 1: The design/plan would not lead to a valid outcome. 1-2
Some relevant steps are identified, but links are not made
clear.
No relevant content 0

Indicative content

¢ place the single slit in front of the ray box

¢ turn on the lamp to get a ray of light

o place the Perspex block on a piece of paper and draw
around it

e draw a normal line at 90° to the edge of the Perspex block

using a protractor

shine the ray of light through the block at an angle

draw the ray of light entering the block

draw the ray of light emerging from the block

remove Perspex block and draw a line connecting the rays

draw a normal line at the point the ray emerges from block

measure the angle of incidence between the ray and the

normal line using a protractor

e measure the angle of refraction between the ray and the
normal line using a protractor

e use the equation n = % to calculate refractive index

e repeat the investigation 3 times and find the mean result

e repeat the investigation using different angles

¢ plot a graph of sin i against sin r and the gradient is the
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refractive index

to access level 3 there must be a description of how angles are

measured
Question Answers Extra information Mark AO F/{Sfpec. ID
04.4 an answer of 42° scores 2 AO2
marks 3.35f¢
1
149 = —
sinc
C = 42 allow a correct answer given 1
to more than 2 s.f.
04.5 higher refractive index so allow more powerful lens 1 AO3
thinner glasses 3.35e
low density so lighter glasses 1
does not transmit UV so eyes | allow does not transmit 1
are not damaged harmful UV
Total 13
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Question Answers Extra information Mark AOI/QSfpec. ID
02.1 ultrasound has a frequency 1 AO1 E
above 20 000 Hz 3.3.3d
range of human hearing is 20— | allow humans cannot hear 1
20 000 Hz above 20 000 Hz
allow frequency of ultrasound
is above the range of human
hearing for 2 marks
02.2 distance = 330 x 0.012 1 AO2 E
3.33¢g
3.96 (m) 1
02.3 1.98 (m) allow their answer to 1 AO2 E
question 02.2 + 2 3.3.3f
02.4 330=fx0.75 1 AO2 E
3.3.1h
fo 330
0.75 1
f =440 (Hz) 1
Total 8
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3000 (Hz)

Question 2

Question Answers Extra information Mark Ao/
Spec. Ref.

02.1 energy 1 AO1

3.31a

Question Answers Extra information Mark Ao/
Spec. Ref.

02.2 A has a higher frequency allow shorter wavelength 1 AO1

allow there are more peaks / 3.33bg
waves on the screen

Question Answers Extra information Mark AO/
Spec. Ref.

02.3 B has a greater amplitude allow higher peaks 1 AO1

3.33bg

Question Answers Extra information Mark AO/
Spec. Ref.

02.4 330 =fx 0.11 1 AO2

3.3.1h
_ 330 1
~0.11
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Question Answers Extra information Mark AO/
Spec. Ref.
02.5 bar drawn to height 4500 for 2 AO2
glass and 3.3.1a
bar drawn to height 3300 for
gold and
bar drawn to height 1500 for
water
allow + or — %2 square for
each bar
1 mark if 2 bars drawn
correctly
Question Answers Extra information Mark AO/
Spec. Ref.
02.6 material is a categoric allow data is not continuous 1 AO4
variable 3.3.1a
Question Answers Extra information Mark AO/
Spec. Ref.
02.7 the particles in a liquid are allow a liquid has a higher 1 AO3
closer together (than the density than a gas 3.3.3.a
particles in a gas) 34.1a
Question Answers Extra information Mark AO/
Spec. Ref.
02.8 20 000 Hz 1 AO1
3.3.3a
Question Answers Extra information Mark AO/
Spec. Ref.
02.9 reflection 1 AO1

3.33¢c
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Question Answers Extra information Mark AO/
Spec. Ref.
02.10 330 x 0.0020 1 AO2
3.33¢
0.66 (m) 1
66 (cm) 1
allow a maximum of 2 marks
if the distance / time is
halved

Total Question 2 15
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perpendicular to the
direction of energy transfer
of the wave

Question 5
Question Answers Extra information Mark AOI
Spec. Ref.
05.1 visible light and X-rays allow they can both be 1 AO1
travel at the same speed diffracted/reflected/refracted 3.3.2b
through a vacuum allow they both transfer
energy
Question Answers Extra information Mark AO/
Spec. Ref.
05.2 Any 3 from: 3 AO1
3.3.2]
e X-rays have a higher
frequency than visible
light
o X-rays have a shorter
wavelength than visible
light
e X-rays are ionising and allow X-rays can cause
visible light is not cancer, visible light does not
o X-rays are more .
penetrating than visible allow X-rays are hlgher
light energy waves than visible
9 light
Question Answers Extra information Mark AOI
Spec. Ref.
05.3 (a wave which its) allow 90° for perpendicular 1 AO1
oscillations are 3.3.1a
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Question

Answers

Extra information

Mark

AO/
Spec. Ref.

05.4

X-rays can be transmitted
through soft-sided container

but X-rays are strongly
absorbed by metal

X-rays affect photographic
film so the contrast can be
seen

allow non-metal for soft-
sided container

allow the contrast can be
detected on a computer /
CCD

AO3
3.3.2k

Question

Answers

Extra information

Mark

AO/
Spec. Ref.

05.5

any two from:

e only receives a small
dose

¢ low dose of X-ray does
not harm cells

¢ very low risk of causing
cancer

o X-ray scanner turned on
after the driver has gone
through

o driver in metal cab which
absorbs the X-rays.

AO3
3.3.2i

Total Question 5

10



https://www.thealevelphysicstutor.com
https://www.thealevelphysicstutor.com
https://thealevelphysicstutor.com/downloads/past-paper-questions/past-paper-questions-classification/gcse-physics/oxford-aqa-igcse/paper-1-9203-1/november-2020/november-2020-question-paper.pdf

Oxford AQA IGCSE - Paper 1 9203 1 - May 2023 - Mark Scheme - Question Paper

thealevelphysicstutor.com

MARK SCHEME — INTERNATIONAL GCSE PHYSICS — 9203/1 - JUNE 2023

Question 1
Question Answers Extra information Mark AO/
Spec. Ref.
01.1 A = microwaves 2 marks for all three correct 2 AO1
3.32b
B = ultraviolet 1 mark for one or two 1-3
correct
C = gamma rays
_ . : AO/
Question Answers Extra information Mark
Spec. Ref.
01.2 Type of AO1
electromagnetic Use 3.3.2h
wave 1-3
Bluetooth 1
Gamma ravs Medical imaging of
Y unborn babies
Infrared Night vision devices 1
Radio waves Security markings
Sterilizing surgical 1
instruments
if more than one line is drawn from any type of
electromagnetic wave then all of those lines are wrong
, , | AO/
Question Answers Extra information Mark
Spec. Ref.
01.3 gamma waves travel at the 1 AO1
same speed as light waves 3.32b
1-3
_ . : AO/
Question Answers Extra information Mark
Spec. Ref.
01.4 10 to 10* m 1 AO1
3.32b
4-5
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, . , AO/
Question Answers Extra information Mark Spec. Ref.
01.5 v=15x10"°x 1.6 x 10™ 1 AO2

3.3.1h
v = 240 000 000 1 4-5
v =2.4x 108 (m/s) 1
Total Question 1 10
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03.1 1

1.33-160
03.2 lead glass 1
03.3 _ Normal Line porrect ray drawn 1
Incident ray in glass block
| . correct emergent 1
*_...- Angle of incidence ray drawn
7 Goss both angles 1
Angle of refraction | correctly labelled
refracted ray two other correct 1
labels
03.4 use refractive index of 1.48 1
n = sin 6l / sin Or
Or=sin-' (sin®,/n) 1
or = sin-! (sin 46, / 1.48)
2910 29.1 1
03.5 speed will remain the same 1
Total | 10 |
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Question Answers Extra information Mark AOI/QSfpec.
three correct rays including 1 AO2
03.1 arrows in the correct direction 3.3.6b
focal length 1 AO1
03.2 3.3.6d
upright 1 AO3
03.3 3.3.6e
virtual 1
an answer of 3 scores 2 marks AO2
magnification = 18/ 6 1 3.3.69
magnification = 3 1
03.4
allow 1 mark for correct
calculation using one correct
value
the image is formed behind the 1 AO1
retina 3.3.6j
because eyeball too short 1
or
lens not powerful enough
03.5
OR
distant objects can be seen
clearly (1)
close objects cannot be seen
clearly (1)
1 AO1
03.6 25cm 3.3.6i
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pupil constricts allow pupil gets smaller 1 AO3
3.3.6h
to allow less light to enter eye 1
03.7 .
lens gets thicker allow lens becomes more 1
powerful
to focus light from nearby object 1
on retina
Total 13
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AO/
Question Answers Extra information Mark | Spec. | ID
Ref.
05.1 Wind turbines do not emit 1 AO1 A
greenhouse gases. 3.2.3c
,d
Wind turbines have no fuel costs. 1
05.2 up to 3 m/s there is no power allow 3 -4 1 AO3 E
output 3.2.3c
,d
there is a rapid increase in power 1
output between 3 m/s and 15 m/s
above 14 m/s there is a constant allow 13 - 15 1
output of 2400 kW
05.3 an answer of 7.2 x 10° scores AO2 E
4 marks 3.2.1f
t=3600 1
20 x 10° = E allow a correct substitution of 1
% X " 3600 incorrectly/not converted
value of t
E=2.0x10° x 3600 1
E=7.2x10°(J) allow 7 200 000 000 1
allow correct calculation using
incorrectly/not converted
value of t
05.4 sound waves with a frequency allow sound waves with a 1 AO2 E
above the human hearing range frequency above 20 000 Hz 3.3.3d
05.5 oscillations parallel 1 AO1 E
3.3.1c
to direction of energy travel 1
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05.6

1 square = 0.000005 s

0.000005 x 5
t = 5

s =6 000 x 0.0000125

s =0.075 (m)

an answer of 0.075 scores 4
marks

allow a correct substitution of
incorrectly/not converted
value of t for 1 square

allow a correct substitution of
incorrectly/not converted
value of t

allow correct calculation using
incorrectly/not converted
value of t

AO2 | E
3.3.3g

Total

16
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e oxygen atom has more mass/carbon atom has less mass

e oxygen atom is larger/carbon atom is smaller

e oxygen has 4 more particles in its nucleus/carbon has 4 fewer
particles in its nucleus

e oxygen has 16 particles in its nucleus

e carbon has 12 particles in its nucleus

e oxygen has 8 protons in its nucleus, carbon has 6 protons in
its nucleus

e oxygen has 8 neutrons in its nucleus, carbon has 6 neutrons in
its nucleus

e oxygen has 8 electrons, carbon has 6 electrons

Total 9
. . . AO/
Question Answers Extra information Mark ID
Spec. Ref.
03.1 wavelength 1 AO1 A
3.3.1d
03.2 period 1 AO1 A
3.3.1d
03.3 parallel allow in the same direction as 1 AO1 E
3.3.1c
perpendicular allow at 90° to 1
03.4 an answer of 345 (m/s) scores AO2 E
3 marks 3.3.1h
A=0.138m 1
v = 2500 x 0.138 allow a correct substitution 1
using an incorrectly/not
converted value of A
v = 345 (m/s) allow 350 (m/s) 1
allow a correct calculation
using an incorrectly/not
converted value of A
03.5 1 AO3 E
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both light and sound travel very 3.3.1h
fast

Or

allow the distance between the
boy and the TV is small

the sound waves and light allow time taken is almost the
waves reach the boy at almost | same
the same time. allow time difference is too

small to be noticeable

Total 9
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Question Answers Extra information Mark AO é:fpec. ID
02.1 Transverse 1 AO1
3.3.2a
1-3
02.2 Microwaves 1 AO1
3.3.2h
1-3
02.3 any one from: 1 AO3
¢ to increase the power of the 3.3.2g
emitted waves 1-3
e so that the signal is allow so that signals are
transmitted in all directions | received from all directions.
02.4 any two from: 2 AQO3
¢ so that trees are not 3.3.2g
damaged 1-3
o real trees are not tall
enough
¢ real trees may not be strong
enough
e easier to repair/replace
02.5 wavelength 1 AO2
3.3.1g
frequency 1 1-3
Total 7
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Question Answers Extra information Mark AC é:fpec. ID
07.1 pupils become more dilated 1 AO3
3.3.6h
to let in more light 1 67
07.2 convex lens in the sunglasses | allow description of 1 AO1
converging rays 3.3.6j
increase the total amount of 1 8-9
refraction
so light from a closer object allow decreases the overall 1
can be focused on the retina focal length
a labelled diagram can score
3 marks
07.3 angle of refraction, r in 1 AO1
degrees 3.3.5e
6-7
sin(i) and sin(r) 1
07.4 Plot sin (i) against sin (r) 1 AO4
3.3.5e
gradient = refractive index 1 8-9
allow 1 mark for dividing the
sines of a corresponding pair
ofiandr
Total 9
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Question 4
Question Answers Extra information Mark AC/
Spec. Ref.
04.1 normal 1 AO1
3.3.5a
L4-5
: . . AO/
Question Answers Extra information Mark
Spec. Ref.
04.2 i=40 r=25 allow * 1° 1 AO2
3.3.5e
= sin 40 1 L4-5
" sin25
n=1.5... allow any correct answer to 1
2 or more significant figures
Question Answers Extra information Mark AC/
Spec. Ref.
04.3 1 1 AO2
161= = 3.3.50h
L6-7
c=sin?! (L> !
» 1.61
c=38...(°) allow a correct answer to 2 1
or more significant figures
: : . AO/
Question Answers Extra information Mark
Spec. Ref.
04.4 light is reflected off the 1 1xA01
inside of the engine 2 x AO3
3.3.5h
the image / light / 1 L4-5
information / is transferred
to the phone through the
fibre optic cable by
total internal reflection 1
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Total Question 4 10
Question 5
Question Answers Extra information Mark AC/
Spec. Ref.
05.1 ciliary muscle relaxes 1 AO3
3.3.6h
makes lens thinner 1 1xL4-5
2 x L6-7
so focal length increases allow less powerful lens 1
allow less refraction
Question Answers Extra information Mark AC/
Spec. Ref.
05.2 _ height of image 1 AO2
0.0020 = 15 3.3.69
L4-5
height of image = 0.0020 x 1
15
height of image = 0.003 (m) | allow 0.0030 (m) 1
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_ . : AO/
Question Answers Extra information Mark Spec. Ref.
05.3 any two from: allow 1 mark for any correct AO2

ray 3.3.6f
e ray drawn parallel to L6-7
principal axis from top of 2 xL8-9

object to lens virtual ray
drawn through (-)F

¢ ray drawn from top of
object through the centre
of the lens undeviated

¢ aray directed towards the
focal point on the
opposite side of the lens
to the object, which
emerges parallel to the
principle axis.

image drawn as an arrow
from the principal axis to the
point where two correct rays
Cross

an answer of

scores 3 marks
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_ . : AO/
Question Answers Extra information Mark Spec. Ref.
05.4 rays diverge on leaving the 1 AO2
diverging lens 3.3.6j

L6-7
approximately the same dependent on MP1 1

amount of refraction by the
eye lens as shown in Figure
10

rays focused on the retina dependent on MP1 1

Total Question 5 12
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