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IGCSE Physics · Unit 3 Waves

22 vocabulary items · 14 marks of exam questions (14 questions)

Part 1 · Vocabulary review (22 items). The terms this unit is examined on most. Mark it yourself
from the answer key.

Section A · Chinese to English
Write the English word.

1. [1]

2. [1]

3. [1]

4. [1]

5. [1]

6. [1]

7. [1]

8. [1]

9. [1]

10. [1]

11. [1]

12. [1]

13. [1]

14. [1]

15. [1]

16. [1]

17. [1]
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18. [1]

19. [1]

20. [1]

21. [1]

22. [1]

Part 2 · Exam questions (14 marks, 14 questions) begins on the next page. They are ordered easy to
difficult and none of them has been set before.
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16 Two samples of the same material have the same mass but different surface areas. 
 

Each sample is heated to the same temperature and then left to cool to room temperature. 
 

Each sample is allowed to cool to the same final temperature. 
 

Y

large surface area

X

small surface area  
 

Which row correctly compares the decrease in internal energy and the initial rate of cooling for 
each sample? 

 
 decrease in internal energy initial rate of cooling 

A X loses more internal energy than Y X cools down faster than Y 

B Y loses more internal energy than X Y cools down faster than X 

C X and Y lose the same quantity of energy X cools down faster than Y 

D X and Y lose the same quantity of energy Y cools down faster than X 
 
 
17 In which type of wave is the direction of vibration parallel to the direction of travel? 

A electromagnetic waves 

B seismic P-waves 

C seismic S-waves 

D water waves 
 
 

 Waves in a ripple tank are diffracted as they pass through a narrow gap. 
 

What can be done to make the spreading due to diffraction greater? 

A Decrease the frequency of the waves and keep the speed constant. 

B Decrease the speed of the waves and keep the frequency constant. 

C Increase the frequency of the waves and keep the speed constant. 

D Increase the frequency of the waves and decrease the speed. 
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21 The ray diagrams show the formation of an image by two different converging lenses. 
 

diagram 1 diagram 2

 
 

Which row describes the images produced? 
 

 diagram 1 diagram 2 

A real real 

B real virtual 

C virtual real 

D virtual virtual 
 
 

 White light enters a glass prism. The light leaving the other side of the prism is separated into 
colours. 

 

diagram 1

white
light colour 1

colour 2
diagram 2

white
light colour 1

colour 2

glass
prism

glass
prism

 
 

Which row correctly describes what happens? 
 

 path taken 
by the light colour 1 colour 2 

A diagram 1 red violet 

B diagram 1 violet red 

C diagram 2 red violet 

D diagram 2 violet red 
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23 Thermal radiation is part of the electromagnetic spectrum. 
 

What is the name of this region of the spectrum? 

A gamma rays 

B infrared 

C ultraviolet 

D visible light 
 
 

 A remote-controlled vehicle is travelling on the surface of a planet. The vehicle senses an 
obstacle ahead. It sends a radio message to the control room from where it is being controlled. 
The control room is 2.4  106

 km away from the vehicle. The control room sends a message back 
to the vehicle telling it to stop. 

 
What is the minimum time that elapses between the vehicle sensing the obstacle and receiving 
the message back from the control room? 

A 8.0 ms B 16 ms C 8.0 s D 16 s 
 
 
25 Which statement about the direction of a magnetic field at a point is correct? 

A It is the direction of the force on an N pole placed at that point. 

B It is the direction of the force on an S pole placed at that point. 

C It is the direction of the force on a positive charge placed at that point. 

D It is the direction of the force on a negative charge placed at that point. 
 
 
26 A student draws graphs of an a.c. supply and a d.c. supply. 
 

0
0

W X

Y
 

 
Which row shows the correct labels for W, X and Y? 

 
 label of W a.c. supply d.c. supply 

A time X Y 

B time Y X 

C voltage X Y 

D voltage Y X 

25
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15 The diagram shows the equipment used in an experiment on the heating of aluminium. 
 

thermometer

insulated
aluminium
block

heater

to power
supply AV

 
 

The table gives the results for the experiment. 
 

mass of block 0.80 kg 

voltmeter reading 12 V 

ammeter reading 5.0 A 

time 300 s 
 

The specific heat capacity of aluminium is 900 J / (kg C). 
 

What is the maximum possible temperature rise in the block? 

A 9 C B 20 C C 25 C D 225 C 
 
 

 The diagram shows a wave. 
 

0
0

displacement from
undisturbed position

position
along wave

Q

SR

P

 
 

Which dimensions describe the properties of the wave? 

A P = amplitude, S = speed 

B P = speed, Q = wavelength 

C R = amplitude, Q = wavelength 

D R = amplitude, S = wavelength 

26
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 Which row describes some characteristics of an image formed in a plane mirror? 
 

 image type image size 

A real diminished 

B real same size as the object 

C virtual diminished 

D virtual same size as the object 
 
 
18 The range of audible frequencies for elephants is 10 Hz to 12 000 Hz, and for horses is 55 Hz to 

33 000 Hz. 
 

Which statement about the range of audible frequencies for a healthy human ear is correct? 

A The human ear can hear all sounds heard by both elephants and horses. 

B The human ear can hear all sounds heard by elephants but not all those heard by horses. 

C The human ear can hear all sounds heard by horses but not all those heard by elephants. 

D The human ear cannot hear all sounds heard by elephants nor those heard by horses. 
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 An object is placed in front of a plane mirror. 
 

The ray diagram shows the reflection of one ray of light from the object by the mirror. 
 

plane mirror

object  
 

Where does the mirror form an image of the object? 
 

image
A

image
B

image

C D

image

 
 
 

 Light refracts as it enters glass from air, as shown. 
 

1�

2�

air
glass

 
 

Which expression is equal to the refractive index of glass? 

A 1

2

sin
sin




 B 
)– sin(90

 sin

2

1





 C 
2

1

 sin
)– sin(90




 D 
)– sin(90
)– sin(90

2

1






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 Light travelling at a speed of 3.0  108
 m / s strikes the surface of a glass block and undergoes 

refraction as it enters the block. 
 

The diagram shows a ray of this light before and after it enters the block. 
 

33�

55�

glass block

 
 

What is the speed of light in the glass? 

A 1.8  108
 m / s 

B 2.0  108
 m / s 

C 4.5  108
 m / s 

D 5.0  108
 m / s 

 
 

 Which row about converging lenses and diverging lenses is correct? 
 

 converging lenses diverging lenses 

A always produce inverted images can focus a parallel beam of light 

B can be used as magnifying glasses do not have a principal focus 

C can be used to correct short-sightedness are usually thinner than converging lenses 

D can produce real and virtual images can be used to correct short-sightedness 
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21 A thin converging lens is used to produce a real image of an object. 
 

Which statement about the real image is always correct? 

A It is nearer to the lens than the object. 

B It is on the opposite side of the lens to the object. 

C It is the same size as the object. 

D It is upright. 
 
 
22 A radio transmitter broadcasts at a frequency of 200 kHz. 
 

What is the wavelength of these radio waves? 

A 6.7  10–
 

4
 m B 1.5 m C 1.5  103

 m D 1.5  106
 m 

 
 

 The element mercury exists as a solid, a liquid or a gas. 
 

Which row gives a possible set of values of the speeds of sound through mercury? 
 

 
speed of sound in

frozen mercury
m / s  

speed of sound in
liquid mercury

m / s  

speed of sound in
mercury vapour

m / s  

A 250 1500 2500 

B 250 2500 1500 

C 1500 250 2500 

D 2500 1500 250 
 
 
24 Which metal could be used for a permanent magnet and which metal could be used for the core 

of an electromagnet? 
 

 permanent 
magnet 

core of 
electromagnet 

A iron copper 

B iron steel 

C steel copper 

D steel iron 
 
 

32

IGCSE Physics · Unit 3 revision: m23 227  
 

© UCLES 2023 0625/22/F/M/23 [Turn over 

 A transverse wave moves along a rope. 
 

The diagram shows the position of the rope at one particular time. 
 

W X Y Z

rope

 
 

Which two labelled points are one wavelength apart? 

A W and X B W and Z C X and Z D Y and Z 
 
 

 Light in transparent plastic meets a boundary with air. Light is transmitted into the air only if the 
angle marked θ in the diagram is greater than 36°. 

 
air

plastic�

 
 

What is the refractive index of the plastic? 

A 0.59 B 0.81 C 1.2 D 1.7 
 
 
20 A thin converging lens has a focal length f. An object O is placed to the left of the lens, as shown. 
 

f f

O

 
 

Where is the image formed and how does its size compare to the object? 
 

 image position image size 

A on the opposite side of the lens to the object larger than the object 

B on the opposite side of the lens to the object smaller than the object 

C on the same side of the lens as the object larger than the object 

D on the same side of the lens as the object smaller than the object 
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21 Which diagram shows what happens when a ray of white light passes through a prism? 
 

A

spectrum

B

spectrum

C
spectrum

D

spectrum

white
light

white
light

white
light

white
light

 
 
 

 A television (TV) station transmits a signal to a television receiving dish. 
 

The television has an on / off indicator light. 
 

The television is switched on by a remote control which changes the indicator light from red to 
green. 

 
Which electromagnetic wave used in these actions has the longest wavelength? 

 

TV
station

A

B

satellite

receiving
dish

remote
control

TV

red green

C D

indicator light
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 A student makes a list of some applications of waves. 
 

1 medical scanning of soft tissue 

2 sterilising water 

3 using sonar to calculate ocean depths 
 

Which applications use ultrasound waves? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
24 The diagram shows a bar magnet at rest on a smooth horizontal surface. A length of soft-iron 

wire is held parallel to the magnet. 
 

N

S

soft-iron wire
magnet

 
 

The wire is released. 
 

What happens? 

A The wire moves away from the magnet. 

B The wire moves towards the magnet. 

C The wire’s centre stays in its present position and the wire rotates through 90° in a clockwise 
direction. 

D The wire’s centre stays in its present position and the wire rotates through 90° in an 
anticlockwise direction. 

 
 
25 Which diagram shows the electric field pattern and direction around a positive point charge? 
 

A B C D
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