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. Visual defects may be corrected with eye surgery. One type of surgery uses a
concentrated source of light.

State the name given to the concentrated source of light used in eye surgery.

[1 mark]
. The diagram shows how a converging lense forms an image of an object
= e :
g =
= I- \ = - - —
Image . 4 a4 F., i ‘E = SN I8 b ._\- F..--.-
H Object —H I —H—¥H—F+=
I i Converging lens [ =11
P —
g s

Describe the nature of the image.
[3 marks]
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: @ The height of the object and the height of its image are drawn to scale.

Calculate the magnification produced by the lense.
[2 marks]

Magnification =

: What name is given to the point labeled F in the diagram?

[1 mark]
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What are the differences between waves A and B?

Wave A

Wave B

Frequency

[3 marks]

Wavelength

Amplitude

Radio waves are electromagnetic waves.

Describe how radio waves are different from sound waves.

[4 marks]
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n . When a racing car passes an observer the pitch of the sound of the engine appears
to change.

State the name of this effect.
[1 mark]

m . Describe how the observed frequency of the sound changes as the car travels
towards, and away, from the observer.
[2 marks]
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9 The diagram shows a microphone being used to detect the output from a
loudspeaker.

The oscilloscope trace shows the wave pattern produced by the loudspeaker.

0.0001s

F
k.

Loudspeaker

High frequency
signal generator

Microphone oo O O O o0
Oscilloscope

_ How many waves are produced by the loudspeaker in 0.0001 seconds?
[1 mark]

_ How many waves are produced by the loudspeaker every second?

Assume the input to the loudspeaker does not change.
[1 mark]

_ Explain why a person with normal hearing cannot hear the sound produced by the
loudspeaker.

[3 marks]
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The diagram shows how a very high frequency sound wave can be used to check for
internal cracks in a large steel bolt.

The oscilloscope trace shows that the bolt does have an internal crack.

1 cm represents 0.000005s

Transmitted pulse . ((—— | |
Wave transmitter - T
and detector | I?_
>,-_-:::-:- ‘dﬁiﬁj
N\ 1\ o ﬁk
o) Steel bolt
— *"~— Bolt head

" I(' 'l
High frequency o0 O O O oo
signal generator Oscilloscope

_ Explain what happens to produce pulse A and pulse B.

[2 marks]
, Calculate the distance from the head of the bolt to the internal crack.
Use the information in the diagram.
Speed of sound in steel = 6000 m/s
[3 marks]
T
w
0
Distance = m

END OF QUESTIONS
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6
A student shone a ray of light onto a plane mirror as shown in Figure 2.
Figure 2
Incident ray Reflected ray
[0][2].[1] Choose an answer from the box to complete the sentence.
[1 mark]
equal to greater than less than
The law of reflection states that the angle of incidence is
the angle of reflection.
@ What is the dotted line on Figure 2 called?
[1 mark]
[0]2].[3] Which angle shown on Figure 2 is the angle of incidence?
Tick one box.
[1 mark]
A
B
C
D
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[0]2].[4] Whatequipment should the student have used to measure the angle of incidence? box
Tick one box.
[1 mark]
Compass
Protractor
Ruler
Set-square
E Table 1 shows the student’s results.
Table 1
Angle of Incidence | Angle of Reflection
in degrees in degrees
10 10
20 19
30 31
40 39
50 51
Explain one thing that the student could do to improve the results.
[2 marks]
[0][2].[6] Complete the sentence. Choose answers from the box.
[2 marks]
inverted magnified real upright virtual
The image in a plane mirror is and
8
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Passengers and luggage must pass through airport security before they can get on an
aeroplane.

[0]5].[1] Theluggage goes through an X-ray scanner as shown in Figure 6.

Figure 6

X-ray scanner

Luggage

The luggage contains some metal objects.
What happens to X-rays when they reach metal objects?

[1 mark]

[0]5].[2] Workers using the X-ray scanner have to wear a radiation badge.
Explain why.

[2 marks]
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Figure 7 shows a passenger standing in a microwave scanner.
Figure 7

Microwave
scanner

]
1
—

/
vy

[
\

|

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

[2 marks]
[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]
Frequency = Hz

15
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Figure 10 shows cars on a horizontal road. The cars are moving at a steady speed in box

a straight line.

Sensors in car A monitor the distance to the car in front.

Figure 10
CarA
?Mﬁ/
CarB /
\ \ /
&%
|I| Describe the horizontal forces acting on car A.
[2 marks]

IZ| Car A has a mass of 1200 kg and is travelling at a speed of 30 m/s.

Calculate the force required to stop car A in 6.0 seconds.

Use the Physics Equations Sheet.

Give the unit.

[3 marks]
Force = Unit =

18
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. Car B stops suddenly. Car A has an automatic braking system, which applies the box
brakes immediately, bringing car A to a stop.
Explain the effect the automatic braking system has on the stopping distance.
[4 marks]
E The weather conditions affect the stopping distance of a car with automatic braking.
Give two other factors that affect the stopping distance.
[2 marks]
1
2
E The sensors in car A emit and detect radio waves.
The radio waves have a frequency of 7.7 x 10" Hz.
The speed of radio waves is 3.0 x 10® m/s.
Calculate the wavelength of the radio waves.
[2 marks]
Wavelength = m 13

Turn over »
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12
Refraction can occur when light passes from one material to another.
|I| Complete the sentence.
Choose the answer from the box.
[1 mark]
brightness colour frequency speed
Light refracts when it passes from one material into another. This is
because the of the light changes.
@ Complete the sentence.
Choose the answer from the box.
[1 mark]

0° 45° 60° 90°

The light does not change direction as it passes from one material into another when

the angle of incidence is

IB/M/Jun19/9203/1

12

Do not write
outside the
box


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/june-2019/june-2019-mark-scheme.pdf

Oxford AQA IGCSE - Paper 1 9203 1 - June 2019 - Question Paper - Mark Scheme thealevelphysicstutor.com

W ACADEMY

www.akbaracademy.co.uk

13
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E Describe how a student could take measurements to determine the refractive index of box
Perspex.
Use the equipment in Figure 5.
[6 marks]
Figure 5

Ray box Single slit Perspex block Protractor

Question 4 continues on the next page

Turn over »
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14
E The refractive index of Perspex is 1.49
Calculate the critical angle of Perspex.
[2 marks]

Critical angle =

Some people wear glasses to correct their vision.

The lenses in glasses can be made from different materials.

Table 3 shows the features of two different materials that could be used to make

lenses.

Table 3

Percentage of
Material Refractive index ultraviolet Density in g/cm®
transmitted
Glass 1.50 39.1 2.60
Trivex 1.53 0 1.1

Explain why Trivex is a better material than glass for making lenses.

[3 marks]

1 4
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A car is fitted with an ultrasound sensor. The sensor emits and detects ultrasound.

The sensor warns the driver if the car is too close to another object.

|I| Explain why humans cannot hear the ultrasound emitted by the sensor.

[2 marks]
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Figure 3 shows a car about to reverse towards a wall.

The sensor emits an ultrasound wave.

The wave reflects off the wall and is detected by the sensor.

@ The speed of ultrasound in air is 330 m/s.

The reflected ultrasound is detected 0.012 s after it is emitted.
Calculate the total distance travelled by the ultrasound wave.
Use the equation:

total distance travelled = speed x time

Figure 3
' 4
Sensor
Distance between sensor and wall
\

Wall

The sensor measures the time taken between the wave being emitted and detected.

[2 marks]
Total distance travelled = m
. Determine the distance between the sensor and the wall.
[1 mark]
Distance = m

Question 2 continues on the next page
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E When the car gets too close to an object, a beeper gives a warning to the driver. box
The beeper emits sound waves that travel at a speed of 330 m/s and have a
wavelength of 0.75 m.
Calculate the frequency of the sound wave.
Use the Physics Equations Sheet.
[3 marks]
Frequency = Hz
8

0 8
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A student investigated different sounds using a microphone connected to
an oscilloscope.

The sound wave received by the microphone is shown on the oscilloscope.

Figure 3 shows the oscilloscope traces from two different sound waves A and B.

The settings on the oscilloscope stayed the same for each sound wave.

Figure 3
4 X ¢ ™
/TN ™
A ~N M \ /
) A
A J b S/
A B

II' What do sound waves transfer?

Tick (v') one box.

[1 mark]

Energy

Light

Matter

Particles

@ How do the traces on Figure 3 show that sound A has a higher pitch than sound B?
[1 mark]
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@ How do the traces on Figure 3 show that sound B is louder than sound A?

[1 mark]
El A sound wave has a wavelength of 0.11 m when travelling through air.
The speed of sound in air is 330 m/s.
Calculate the frequency of the sound wave.
Use the Physics Equations Sheet.
[3 marks]
Frequency = Hz

Question 2 continues on the next page
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Table 1 shows the speed of sound in some different materials.

Table 1
Material . Speed
in metres per second
Glass 4500
Gold 3300
Lead 1200
Water 1500

Figure 4 shows one of the speeds plotted on a bar chart.

Figure 4

5000

4500 H

4000

35001+

3000
Speed in
metres
per
second

2500

2000

1500

1000

500

Glass Gold Lead Water
Material
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E Plot the remaining speeds in Table 1 on the bar chart in Figure 4.
[2 marks]

@ Why is drawing a bar chart more appropriate than drawing a line graph for the data in

Table 1?
[1 mark]

. Suggest why sound waves travel faster through a liquid than they do through a gas.
[1 mark]

Question 2 continues on the next page
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Figure 5 shows ultrasound being used to determine the height of water in a container.
Figure 5

Ultrasound transmitter and detector

Cap

| ,ll
¥4 | Container
\ ;

Y

|

i

| -Water
.

. Ultrasound waves are beyond the limit of human hearing.

What is the maximum frequency humans can hear?
[1 mark]
Tick (v) one box.

200 Hz

2000 Hz

20 000 Hz

200 000 Hz

@ What property of ultrasound waves is shown in Figure 5?

Tick (v') one box.

[1 mark]

Diffraction

Reflection

Refraction

Total internal reflection
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| 0 ‘ 2 H 1 | 0 ‘ The ultrasound wave in Figure 5 travels for a total time of 0.0020 s.

The speed of the ultrasound is 330 m/s.

Calculate the distance travelled by the ultrasound.

Use the equation
distance = speed x time

Give your answer in cm.
[3 marks]

Distance travelled = cm | 15

Turn over for the next question
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Visible light and X-rays are both part of the electromagnetic spectrum.

Visible light and X-rays are both transverse waves.

II| Give one other similarity between visible light and X-rays.

[1 mark]
IZ| Give three differences between visible light and X-rays.
[3 marks]
1
2
3
E What is a transverse wave?
[1 mark]

Question 5 continues on the next page
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At sea ports, some lorries go through X-ray scanners to check what is inside the
soft-sided container.

Figure 13 shows a lorry going through an X-ray scanner.

Figure 13

X-ray scanner

Soft-sided
container

Figure 14 shows an image taken using the X-ray scanner.

Figure 14

[T
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E Explain why X-rays can be used to produce the image in Figure 14.
[3 marks]

E The driver does not need to get out of the lorry when the lorry is scanned with X-rays.

Suggest two reasons why it is safe for the driver to stay in the lorry.
[2 marks]

Turn over for the next question
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Answer all questions in the spaces provided. box
m Figure 1 shows the order of different types of waves in the electromagnetic spectrum.
Figure 1
radio A infrared V'.S'ble B X-rays C
waves light

. Give the names of the types of electromagnetic wave A, B and C.

Choose the answers from the box.

[2 marks]
gamma rays microwaves seismic sound ultraviolet
A
B
C
. Draw one line from each type of electromagnetic wave to its use.
[3 marks]
Type of electromagnetic wave Use
Bluetooth
Gamma rays Medical imaging of unborn babies
Infrared Night vision devices
Radio waves Security markings
Sterilizing surgical instruments

0 2
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. How does the speed of gamma rays in a vacuum compare with the speed of light box

waves in a vacuum?

[1 mark]
Tick (v') one box.

Gamma rays travel at a slower speed than light waves.

Gamma rays travel at the same speed as light waves.

Gamma rays travel at a faster speed than light waves.

n . What is the approximate range of wavelengths of the electromagnetic spectrum?
[1 mark]
Tick (v') one box.

1015to 10 m

1019to 10*m

107to 10’ m

107" to 10 m

Question 1 continues on the next page

Turn over »
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. Infrared radiation can be used to transfer information through broadband cables. box
The frequency of the infrared radiation is 1.6 x 10 Hz.

The wavelength of the infrared radiation in the cable is 1.5 x 10° m.

Calculate the speed of the infrared radiation in the broadband cable.
Give your answer in standard form.

Use the Physics Equations Sheet.
[3 marks]

10

Speed (in standard form) = m/s

1B/M/Jun23/9203/1
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03]

The refractive index of some types of glass and some liquids is given in the table.

oil

Tvoe of alass Refractive Liquid Refractive

yp 9 index 9 index
Bakeware glass 1.47 Methanol 1.33
Car headlight 1.48 Water 1.33
glass
Window glass 1.50 Alcohol 1.37
Bottle glass 1.52 Olive oil 1.47
Spectacle glass 1.54 Castor oll 1.48
Lead glass 1.62 Cinnamon 1.60

Tick one box.

Bakeware glass
Lead glass
Spectacle glass

Window glass

From

. State the range of the refractive index of the liquids in the table.

to

[1 mark]

. Which type of glass has a refractive index outside the range for the liquids?

[1 mark]
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. Complete the diagram to show a ray of light travelling through a glass block.

Label the following on the diagram: angle of incidence, angle of refraction,
incident ray, refracted ray, normal.
[4 marks]

glass block

. A light ray is shone at a piece of car headlight glass where the angle of incidence is 46°.

Calculate the angle of refraction.
[3 marks]

Angle of refraction =

. Olive oil is placed into a dish made of bakeware glass.

Predict what will happen to the speed of light when it passes from the olive oil to
the bakeware glass.
[1 mark]
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03] Figure 6 shows three parallel rays of light entering a convex (converging) lens. box
Figure 6
Lens
PrinE:ipaI
focus
[0]3].[1] Complete Figure 6 to show how the rays of light are brought to a focus.
[1 mark]
|Z| Complete the sentence. Choose an answer from the box.
[1 mark]
focal length focal point lens power object distance

The distance from the centre of the lens to the principal focus is

called the

IB/G/Jun18/92032
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Figure 7 shows a ray diagram for a convex lens.

Do not write
outside the
box

Figure 7
;v‘jkfs‘¢:~.~. | I
-+ .‘.\_.\ ~~ ‘\-‘§~ N
~Image F Object F T
N >
sy
[0]3].[3] Theimage in Figure 7 is magnified.
Give two other words that describe the nature of the image.
[2 marks]
[0]3].[4] Calculate the magnification produced by the lens in Figure 7.
Use the Physics Equations Sheet.
[2 marks]

Magnification =

11
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12
Convex lenses are used to correct long sight.
E Explain what is meant by long sight.
[2 marks]
@ Complete the sentence. Choose an answer from the box.
[1 mark]
25 mm 25cm 250 cm 25m
For a normal eye, the near point is approximately from

the eye.

12
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13

[0]3].[7] Astudentis outside looking up at the dark night sky.

He then looks down to read a text message on a brightly lit phone.

Figure 8

Explain the changes that take place in the student’s eye so he can see the text
message clearly.
[4 marks]

Turn over for the next question
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Figure 7 shows a wind turbine.

Figure 7

Blade

|I| Which of the following statements about using wind turbines to generate electricity
are true?
Tick two boxes.

[2 marks]

Wind turbines are a reliable source of energy.

Wind turbines are silent when working.

Wind turbines do not emit greenhouse gases.

Wind turbines have no fuel costs when working.

Wind turbines have no impact on the environment.

Question 5 continues on the next page

Turn over »
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12

Figure 8 shows how the power output from a wind turbine varies with wind speed.

Figure 8

3000

2500

2000 ,/

Power output

in kilowatts 1500

/
/I
1000 /’

/
500 /
0 —
0 5 10 15 20 25
Wind speed in m/s

@ Describe how the wind speed affects the power output from the wind turbine.

Your answer should include data from Figure 8.
[3 marks]
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13
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El During 1 hour, the average power output for the wind turbine was 2.0 x 10° W. box
Calculate the electrical energy generated by the wind turbine during this hour.

Use the Physics Equations Sheet.
[4 marks]

Energy generated = J

Question 5 continues on the next page
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Ultrasound may be used to check for cracks in wind turbine blades.
Figure 9 shows the equipment used.

Figure 9

1 square represents 0.005 ms

( 1 )

| +—1

Transmitted pulse —

Ultrasound source
and detector

%D\Turbine blade

[1 mark]

Oscilloscope

E What is ultrasound?

E Explain what is meant by a longitudinal wave.

[2 marks]
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Use the Physics Equations Sheet. Use information from Figure 9.

speed of ultrasound through the turbine blade = 6000 m/s

El Determine the distance from the ultrasound source to the crack in the turbine blade.

[4 marks]

Distance =

Turn over for the next question
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[0]3][2]

[0]3][3]

Waves can be transverse or longitudinal.

What name is given to the distance from one peak on a transverse wave to the next
peak?

Tick (v) one box.
[1 mark]

Amplitude

Frequency

Period

Wavelength

What is the name given to the time taken for one complete oscillation of a wave?

Tick (v') one box.

[1 mark]
Amplitude
Frequency
Period
Wavelength
Complete the following sentences about waves.
[2 marks]

Longitudinal waves have oscillations that are

to the direction of energy transfer.

Transverse waves have oscillations that are

to the direction of energy transfer.

* 08
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Figure 7 shows a boy watching television. The television emits light waves and
sound waves.

Figure 7

E The boy hears a sound wave emitted by the television. The sound wave has a

frequency of 2500 Hz and a wavelength of 13.8 cm.
Calculate the speed of the sound wave through the air.

Use the Physics Equations Sheet.
[3 marks]

Speed of sound wave through the air = m/s

Question 3 continues on the next page
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E The light waves emitted by the television travel faster than the sound waves. box
The boy does not notice that the light waves and the sound waves travel at different
speeds.
Explain why.
[2 marks]
9
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Figure 4 shows a man-made tower made to look like a tree.
The tower contains four mobile phone transmitters.

The transmitters emit electromagnetic waves.

Figure 4

Transmitter

Tower

Iil What type of wave are electromagnetic waves?

Tick (v') one box.

Longitudinal

Mechanical

Transverse

Question 2 continues on the next page

[1 mark]
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@ Which type of electromagnetic wave do the transmitters emit? box

Tick (v) one box.

[1 mark]
Infrared
Microwaves
Ultraviolet
Visible light
E Suggest why there is more than one transmitter on the tower in Figure 4.
[1 mark]
E Suggest two reasons why the transmitters are not attached to a real tree.
[2 marks]
1
2
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Figure 5

Wave A

Wave B

Complete the following sentences.

Choose the answers from the box.

E Figure 5 shows two of the different waves that the transmitters emit.

[2 marks]

amplitude distance frequency speed wavelength

Compared to wave B, wave A has a greater

Compared to wave A, wave B has a greater

Turn over for the next question
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