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20 Two plastic cups are placed one inside the other. A small spacer keeps the two cups separated. 
 
 Hot water is poured into the inner cup and a lid is put on top, as shown. 
 

lid

small spacer

small air gap

hot water

bench

 
 

Which statement is correct? 

A The bench is heated by convection from the bottom of the outer cup. 

B The lid reduces the energy lost by convection. 

C There is no thermal conduction through the sides of either cup. 

D Thermal radiation is prevented by the small air gap. 
 
 
21 Which is a unit of wavelength? 

A hertz 

B metre 

C metre per second 

D second 
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22 Which diagram correctly shows a ray of light reflected by a plane mirror? 
 

40°ray of
light

50°

A

40°ray of
light

50°

B

40°

40°

ray of
light

C

ray of
light

50°

50°

D
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23 Which diagram shows how a converging lens is used as a magnifying glass? 
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24 A sound wave travels from a point X to a point Y. 
 

X Y 
 

Which diagram represents the movement of the air molecules, due to the sound wave, in the 
region between X and Y? 

 
DCB A

 
 
 
25 The speed of sound in air is 340 m / s. 
 

Which row gives typical values for the speed of sound in a liquid and in a solid? 
 

 
speed of sound in 
a liquid / (m / s) 

speed of sound in 
a solid / (m / s) 

A   250   180 

B   250 5000 

C 1500   180 

D 1500 5000 

 
 
26 In which pair are both materials magnetic? 

A aluminium and copper 

B copper and iron 

C iron and steel 

D steel and aluminium 
 
 
27 Which methods could be used to demagnetise a magnet? 
 

method 1: place it in an east-west direction and hammer it 

method 2: place it in an east-west direction and heat it until it is red hot 

method 3: pull it slowly from a coil that is carrying an alternating current 

method 4: put it slowly into a coil that is carrying a direct current 
 

A methods 1, 2 and 3 

B methods 2, 3 and 4 

C methods 1 and 2 only 

D methods 3 and 4 only 
 
 

5. Question | 0625 Feb-March 2016 P2 V2 Q25

12 

© UCLES 2016 0625/22/F/M/16  

24 A sound wave travels from a point X to a point Y. 
 

X Y 
 

Which diagram represents the movement of the air molecules, due to the sound wave, in the 
region between X and Y? 

 
DCB A

 
 
 
25 The speed of sound in air is 340 m / s. 
 

Which row gives typical values for the speed of sound in a liquid and in a solid? 
 

 
speed of sound in 
a liquid / (m / s) 

speed of sound in 
a solid / (m / s) 

A   250   180 

B   250 5000 

C 1500   180 

D 1500 5000 

 
 
26 In which pair are both materials magnetic? 

A aluminium and copper 

B copper and iron 

C iron and steel 

D steel and aluminium 
 
 
27 Which methods could be used to demagnetise a magnet? 
 

method 1: place it in an east-west direction and hammer it 

method 2: place it in an east-west direction and heat it until it is red hot 

method 3: pull it slowly from a coil that is carrying an alternating current 

method 4: put it slowly into a coil that is carrying a direct current 
 

A methods 1, 2 and 3 

B methods 2, 3 and 4 

C methods 1 and 2 only 

D methods 3 and 4 only 
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18 Two otherwise identical cars, one black and one white, are at the same initial temperature. The 
cars are left in bright sunshine and their temperatures increase. During the night their 
temperatures decrease. 

 
Which car shows the greater rate of temperature increase and which car shows the greater rate 
of temperature decrease? 

 

 
greater rate of 
temperature 
increase 

greater rate of 
temperature 
decrease 

A black black 

B black white 

C white black 

D white white 

 
 
19 A liquid is heated in a beaker. 
 

heating

liquid

 
 

The density of the liquid changes as its temperature increases. This causes energy to be 
transferred throughout the liquid. 

 
How does the density change and what is this energy transfer process? 

 

 density 
energy transfer 

process 

A decreases conduction 

B decreases convection 

C increases conduction 

D increases convection 

 
 
20 Sound waves of frequency 2.0 kHz travel through a substance at a speed of 800 m / s. 

What is the wavelength of the waves? 

A 0.40 m B 2.5 m C 400 m D 1600 m 
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21 Which row shows the natures of light waves, sound waves and X-rays? 
 

 light waves sound waves X-rays 

A longitudinal longitudinal transverse 

B longitudinal transverse longitudinal 

C transverse longitudinal transverse 

D transverse transverse longitudinal 

 
 
22 The diagram shows light travelling from air into glass. 
 

Four angles v, w, x and y are shown. 
 

v
w

y

x

normal

air
glass

light

 
 

Which formula is used to calculate the refractive index n of the glass? 

A n = 
y

v

 sin

 sin
 B n = 

x

v

 sin

 sin
 C n = 

y

w

 sin

 sin
 D n = 

x

w

 sin

 sin
 

 
 
23 The diagram shows a converging lens forming an image of an object. 
 

image object

X

Y
 

 
Which statement about the image is correct? 

A It is real and can be seen by an eye at X. 

B It is real and can be seen by an eye at Y. 

C It is virtual and can be seen by an eye at X. 

D It is virtual and can be seen by an eye at Y. 
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21 Which row shows the natures of light waves, sound waves and X-rays? 
 

 light waves sound waves X-rays 

A longitudinal longitudinal transverse 

B longitudinal transverse longitudinal 

C transverse longitudinal transverse 

D transverse transverse longitudinal 

 
 
22 The diagram shows light travelling from air into glass. 
 

Four angles v, w, x and y are shown. 
 

v
w

y

x

normal

air
glass

light

 
 

Which formula is used to calculate the refractive index n of the glass? 

A n = 
y

v

 sin

 sin
 B n = 

x

v

 sin

 sin
 C n = 

y

w

 sin

 sin
 D n = 

x

w

 sin

 sin
 

 
 
23 The diagram shows a converging lens forming an image of an object. 
 

image object

X

Y
 

 
Which statement about the image is correct? 

A It is real and can be seen by an eye at X. 

B It is real and can be seen by an eye at Y. 

C It is virtual and can be seen by an eye at X. 

D It is virtual and can be seen by an eye at Y. 
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21 Which row shows the natures of light waves, sound waves and X-rays? 
 

 light waves sound waves X-rays 

A longitudinal longitudinal transverse 

B longitudinal transverse longitudinal 

C transverse longitudinal transverse 

D transverse transverse longitudinal 

 
 
22 The diagram shows light travelling from air into glass. 
 

Four angles v, w, x and y are shown. 
 

v
w

y

x

normal

air
glass

light

 
 

Which formula is used to calculate the refractive index n of the glass? 

A n = 
y

v

 sin

 sin
 B n = 

x

v

 sin

 sin
 C n = 

y

w

 sin

 sin
 D n = 

x

w

 sin

 sin
 

 
 
23 The diagram shows a converging lens forming an image of an object. 
 

image object

X

Y
 

 
Which statement about the image is correct? 

A It is real and can be seen by an eye at X. 

B It is real and can be seen by an eye at Y. 

C It is virtual and can be seen by an eye at X. 

D It is virtual and can be seen by an eye at Y. 
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24 A sound wave travels through air as a series of compressions and rarefactions. 
 

Which row correctly compares the air pressure in a compression and the air pressure in a 
rarefaction to the air pressure nearby where there is no sound wave? 

 

 
air pressure in 
a compression 

air pressure in 
a rarefaction 

A higher higher 

B higher lower 

C lower higher 

D lower lower 

 
 
25 A sound wave has a certain amplitude and a certain frequency. 
 

A second sound wave is quieter and lower in pitch than the first sound wave. 
 

The second wave has 

A a larger amplitude and a greater frequency. 

B a larger amplitude and a smaller frequency. 

C a smaller amplitude and a greater frequency. 

D a smaller amplitude and a smaller frequency. 
 
 
26 What is an electric field? 

A a region around a wire carrying an electric current in which a compass needle experiences a 
force 

B a region in which an electric charge experiences a force 

C a region in which an electric charge is attracted by the Earth’s gravity 

D a region through which electromagnetic radiation is passing 
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24 A sound wave travels through air as a series of compressions and rarefactions. 
 

Which row correctly compares the air pressure in a compression and the air pressure in a 
rarefaction to the air pressure nearby where there is no sound wave? 

 

 
air pressure in 
a compression 

air pressure in 
a rarefaction 

A higher higher 

B higher lower 

C lower higher 

D lower lower 

 
 
25 A sound wave has a certain amplitude and a certain frequency. 
 

A second sound wave is quieter and lower in pitch than the first sound wave. 
 

The second wave has 

A a larger amplitude and a greater frequency. 

B a larger amplitude and a smaller frequency. 

C a smaller amplitude and a greater frequency. 

D a smaller amplitude and a smaller frequency. 
 
 
26 What is an electric field? 

A a region around a wire carrying an electric current in which a compass needle experiences a 
force 

B a region in which an electric charge experiences a force 

C a region in which an electric charge is attracted by the Earth’s gravity 

D a region through which electromagnetic radiation is passing 
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19 A wooden beam is painted part black and part white. The beam absorbs infra-red radiation from 
the Sun during the day, and loses infra-red radiation to the surroundings at night. 

 
wooden beam

 
 

Which part of the beam heats up more quickly during the day, and which part cools down more 
quickly at night? 

 

 
part heating up 
more quickly 

part cooling down 
more quickly 

A black black 

B black white 

C white black 

D white white 

 
 

20 5.0 g of water at 25 °C is dropped onto a large block of ice at 0 °C. The water cools to 0 °C and 
some of the ice melts. 

 
Assume that all the energy lost by the water is gained by the ice. 

 
What is the mass of ice that melts? 

 

The specific heat capacity of water is 4.2 J / (g °C). 
 

The specific latent heat of fusion of ice is 340 J / g. 

A 0.062 g B 0.087 g C 1.5 g D 10 g 
 
 
21 The frequency of a wave is doubled. The speed of the wave does not change. 

What happens to the wavelength of the wave? 

A It becomes four times as large. 

B It does not change. 

C It doubles. 

D It halves. 
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22 Which row shows the natures of light waves, sound waves and X-rays? 
 

 light waves sound waves X-rays 

A longitudinal longitudinal transverse 

B longitudinal transverse longitudinal 

C transverse longitudinal transverse 

D transverse transverse longitudinal 

 
 
23 The diagram shows light passing from air into glass. 
 

30°
60°

air glass

normal

NOT TO

SCALE

 
 

The glass has a refractive index of 1.5. 
 

What is the angle of refraction in the glass? 

A 19° B 22° C 35° D 49° 
 
 

24 Visible light has a frequency of approximately 5.0 × 1014 Hz. 
 

M and N are two other types of electromagnetic radiation. 
 

The frequency of M is 5.0 × 106 Hz. 
 

The frequency of N is 5.0 × 1015 Hz. 
 

Which types of radiation are M and N? 
 

 M N 

A radio waves infra-red 

B radio waves ultraviolet 

C ultraviolet X-rays 

D X-rays infra-red 
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22 Which row shows the natures of light waves, sound waves and X-rays? 
 

 light waves sound waves X-rays 

A longitudinal longitudinal transverse 

B longitudinal transverse longitudinal 

C transverse longitudinal transverse 

D transverse transverse longitudinal 

 
 
23 The diagram shows light passing from air into glass. 
 

30°
60°

air glass

normal

NOT TO

SCALE

 
 

The glass has a refractive index of 1.5. 
 

What is the angle of refraction in the glass? 

A 19° B 22° C 35° D 49° 
 
 

24 Visible light has a frequency of approximately 5.0 × 1014 Hz. 
 

M and N are two other types of electromagnetic radiation. 
 

The frequency of M is 5.0 × 106 Hz. 
 

The frequency of N is 5.0 × 1015 Hz. 
 

Which types of radiation are M and N? 
 

 M N 

A radio waves infra-red 

B radio waves ultraviolet 

C ultraviolet X-rays 

D X-rays infra-red 
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22 Which row shows the natures of light waves, sound waves and X-rays? 
 

 light waves sound waves X-rays 

A longitudinal longitudinal transverse 

B longitudinal transverse longitudinal 

C transverse longitudinal transverse 

D transverse transverse longitudinal 

 
 
23 The diagram shows light passing from air into glass. 
 

30°
60°

air glass

normal

NOT TO

SCALE

 
 

The glass has a refractive index of 1.5. 
 

What is the angle of refraction in the glass? 

A 19° B 22° C 35° D 49° 
 
 

24 Visible light has a frequency of approximately 5.0 × 1014 Hz. 
 

M and N are two other types of electromagnetic radiation. 
 

The frequency of M is 5.0 × 106 Hz. 
 

The frequency of N is 5.0 × 1015 Hz. 
 

Which types of radiation are M and N? 
 

 M N 

A radio waves infra-red 

B radio waves ultraviolet 

C ultraviolet X-rays 

D X-rays infra-red 
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25 The diagram shows a converging lens forming an image of an object. 
 

image object

X

Y

 
 

Which statement about the image is correct? 

A It is real and can be seen by an eye at X. 

B It is real and can be seen by an eye at Y. 

C It is virtual and can be seen by an eye at X. 

D It is virtual and can be seen by an eye at Y. 
 
 

26 A small potential difference V is applied across a filament lamp. The current I in the lamp is 

measured. V is increased in stages and I is measured at each stage. 
 

Which graph shows the results obtained? 
 

0
0 V

I
A

0
0 V

I
B

0
0 V

I
C

0
0 V

I
D

 
 
 
27 A resistor of resistance R is connected to a battery of e.m.f. V. 
 

There is a current I in the resistor. 
 

Power P is dissipated by the resistor, and in time t the energy transferred is E. 
 

Which expression is correct? 

A E = IVt B E = PIt C P = VIR D 
R

V
P =  
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18 Which row shows the surface that is the better absorber and the surface that is the better emitter 
of infra-red radiation? 

 

 better absorber better emitter 

A black surface black surface 

B black surface white surface 

C white surface black surface 

D white surface white surface 

 
 
19 A student suggests some uses for containers made from good thermal conductors and for 

containers made from poor thermal conductors. 
 

In which row are both suggested uses correct? 
 

 good thermal conductor poor thermal conductor 

A keeping a cold liquid at 

a low temperature 

transferring thermal energy 

quickly from a hot liquid 

B keeping a hot liquid at 

a high temperature 

keeping a cold liquid at 

a low temperature 

C  transferring thermal energy 

quickly from a hot liquid 

transferring thermal energy 

quickly to a cold liquid 

D transferring thermal energy 

quickly to a cold liquid 

keeping a hot liquid at 

a high temperature 

 
 
20 A water wave passes into a region where the wave travels more slowly. 
 

As it passes into the slow region, what happens to the frequency and what happens to the 
wavelength of the wave? 

 

 frequency wavelength 

A decreases remains the same 

B increases remains the same 

C remains the same decreases 

D remains the same increases 
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21 Which row shows the natures of light waves, sound waves and X-rays? 
 

 light waves sound waves X-rays 

A longitudinal longitudinal transverse 

B longitudinal transverse longitudinal 

C transverse longitudinal transverse 

D transverse transverse longitudinal 

 
 
22 The diagram shows an object in front of a plane mirror. The mirror forms an image of the object. 
 

N

M

object

 
 

At which labelled point is the image formed, and which type of image is formed? 
 

 
where the image 

is formed 
type of image 

A at M real 

B at M virtual 

C at N real 

D at N virtual 

 
 

23 Light enters a glass block at an angle of incidence of 46°. 
 

The light refracts at an angle of refraction of 26°. 
 

What is the refractive index of the glass? 

A 0.57 B 0.61 C 1.64 D 1.77 
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21 Which row shows the natures of light waves, sound waves and X-rays? 
 

 light waves sound waves X-rays 

A longitudinal longitudinal transverse 

B longitudinal transverse longitudinal 

C transverse longitudinal transverse 

D transverse transverse longitudinal 

 
 
22 The diagram shows an object in front of a plane mirror. The mirror forms an image of the object. 
 

N

M

object

 
 

At which labelled point is the image formed, and which type of image is formed? 
 

 
where the image 

is formed 
type of image 

A at M real 

B at M virtual 

C at N real 

D at N virtual 

 
 

23 Light enters a glass block at an angle of incidence of 46°. 
 

The light refracts at an angle of refraction of 26°. 
 

What is the refractive index of the glass? 

A 0.57 B 0.61 C 1.64 D 1.77 
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21 Which row shows the natures of light waves, sound waves and X-rays? 
 

 light waves sound waves X-rays 

A longitudinal longitudinal transverse 

B longitudinal transverse longitudinal 

C transverse longitudinal transverse 

D transverse transverse longitudinal 

 
 
22 The diagram shows an object in front of a plane mirror. The mirror forms an image of the object. 
 

N

M

object

 
 

At which labelled point is the image formed, and which type of image is formed? 
 

 
where the image 

is formed 
type of image 

A at M real 

B at M virtual 

C at N real 

D at N virtual 

 
 

23 Light enters a glass block at an angle of incidence of 46°. 
 

The light refracts at an angle of refraction of 26°. 
 

What is the refractive index of the glass? 

A 0.57 B 0.61 C 1.64 D 1.77 
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24 The diagram shows a converging lens forming an image of an object. 
 

image object

X

Y
 

 
Which statement about the image is correct? 

A It is real and can be seen by an eye at X. 

B It is real and can be seen by an eye at Y. 

C It is virtual and can be seen by an eye at X. 

D It is virtual and can be seen by an eye at Y. 
 
 
25 The sound from a loudspeaker must pass through two materials to reach a microphone. 
 

material 1 material 2

loudspeaker microphone

 
 

Which combination of materials gives the shortest time for the sound to reach the microphone? 
 

 material 1 material 2 

A air hydrogen 

B air water 

C copper aluminium 

D water oil 

 
 
26 Which range of wave frequencies includes only sounds that can be heard by a human with 

normal hearing? 

A 3.0 Hz to 300 Hz 

B 30 Hz to 3000 Hz 

C 300 Hz to 30 000 Hz 

D 3000 Hz to 300 000 Hz 
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24 The diagram shows a converging lens forming an image of an object. 
 

image object

X

Y
 

 
Which statement about the image is correct? 

A It is real and can be seen by an eye at X. 

B It is real and can be seen by an eye at Y. 

C It is virtual and can be seen by an eye at X. 

D It is virtual and can be seen by an eye at Y. 
 
 
25 The sound from a loudspeaker must pass through two materials to reach a microphone. 
 

material 1 material 2

loudspeaker microphone

 
 

Which combination of materials gives the shortest time for the sound to reach the microphone? 
 

 material 1 material 2 

A air hydrogen 

B air water 

C copper aluminium 

D water oil 

 
 
26 Which range of wave frequencies includes only sounds that can be heard by a human with 

normal hearing? 

A 3.0 Hz to 300 Hz 

B 30 Hz to 3000 Hz 

C 300 Hz to 30 000 Hz 

D 3000 Hz to 300 000 Hz 
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24 The diagram shows a converging lens forming an image of an object. 
 

image object

X

Y
 

 
Which statement about the image is correct? 

A It is real and can be seen by an eye at X. 

B It is real and can be seen by an eye at Y. 

C It is virtual and can be seen by an eye at X. 

D It is virtual and can be seen by an eye at Y. 
 
 
25 The sound from a loudspeaker must pass through two materials to reach a microphone. 
 

material 1 material 2

loudspeaker microphone

 
 

Which combination of materials gives the shortest time for the sound to reach the microphone? 
 

 material 1 material 2 

A air hydrogen 

B air water 

C copper aluminium 

D water oil 

 
 
26 Which range of wave frequencies includes only sounds that can be heard by a human with 

normal hearing? 

A 3.0 Hz to 300 Hz 

B 30 Hz to 3000 Hz 

C 300 Hz to 30 000 Hz 

D 3000 Hz to 300 000 Hz 
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20 The diagrams show four spherical objects at the same temperature. Two of the objects are small 
and two are large. Two of the objects are white and two are black. 

 
Which object emits infra-red radiation at the greatest rate? 

 
A B C D

 
 
 
21 The diagram represents plane wavefronts being diffracted by passing through a gap in a barrier. 
 

barrier

wavefronts

gap

 
 

Which pair of changes must increase the amount of diffraction that occurs? 

A decrease the wavelength and decrease the size of the gap 

B decrease the wavelength and increase the size of the gap 

C increase the wavelength and decrease the size of the gap 

D increase the wavelength and increase the size of the gap 
 
 
22 An image is formed by a plane mirror. A second image is formed by a lens used as a magnifying 

glass. 

Which row states the nature of each of these images? 

 plane mirror magnifying glass 

A real real 

B real virtual 

C virtual real 

D virtual virtual 
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20 The diagrams show four spherical objects at the same temperature. Two of the objects are small 
and two are large. Two of the objects are white and two are black. 

 
Which object emits infra-red radiation at the greatest rate? 

 
A B C D

 
 
 
21 The diagram represents plane wavefronts being diffracted by passing through a gap in a barrier. 
 

barrier

wavefronts

gap

 
 

Which pair of changes must increase the amount of diffraction that occurs? 

A decrease the wavelength and decrease the size of the gap 

B decrease the wavelength and increase the size of the gap 

C increase the wavelength and decrease the size of the gap 

D increase the wavelength and increase the size of the gap 
 
 
22 An image is formed by a plane mirror. A second image is formed by a lens used as a magnifying 

glass. 

Which row states the nature of each of these images? 

 plane mirror magnifying glass 

A real real 

B real virtual 

C virtual real 

D virtual virtual 
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23 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 

 
 
24 Radiation from which part of the electromagnetic spectrum is used in the remote controller for a 

television? 

A infra-red waves 

B microwaves 

C radio waves 

D ultraviolet waves 
 
 
25 A girl notices that, when she shouts into a cave, she hears an echo. 
 

Which wave property causes the echo? 

A diffraction 

B dispersion 

C reflection 

D refraction 
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23 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 

 
 
24 Radiation from which part of the electromagnetic spectrum is used in the remote controller for a 

television? 

A infra-red waves 

B microwaves 

C radio waves 

D ultraviolet waves 
 
 
25 A girl notices that, when she shouts into a cave, she hears an echo. 
 

Which wave property causes the echo? 

A diffraction 

B dispersion 

C reflection 

D refraction 
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23 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 

 
 
24 Radiation from which part of the electromagnetic spectrum is used in the remote controller for a 

television? 

A infra-red waves 

B microwaves 

C radio waves 

D ultraviolet waves 
 
 
25 A girl notices that, when she shouts into a cave, she hears an echo. 
 

Which wave property causes the echo? 

A diffraction 

B dispersion 

C reflection 

D refraction 
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26 The diagrams represent the displacement in four different sound waves. All the diagrams are 
drawn to the same scale. 

 
Which diagram represents the sound with the highest pitch? 

 
A B

DC

time time

time time

displacement

displacement

displacement

displacement

0
0

0
0

0
0

0
0

 
 
 
27 A student suggests three methods for demagnetising a piece of steel. 
 

1 placing it in an east-west direction and hammering it hard 

2 placing it in an east-west direction and heating it until red hot 

3 removing it slowly from a coil carrying alternating current 
 

Which of the methods will demagnetise the piece of steel? 

A 1 only B 2 only C 3 only D 1, 2 and 3 
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19 The diagrams show four spherical objects of the same colour and same type of surface. Two of 
the objects are small and two are large. Two of the objects are at the same high temperature and 
two are at the same low temperature. 

 
Which object emits infra-red radiation at the greatest rate? 

 
A B C D

high
temperature

low
temperature

high
temperature

low
temperature 

 
 
20 Which wave has an amplitude equal to half its wavelength? 
 

displacement
/ cm

1.0

0

–1.0

1 2 3 40 distance / cm
A

displacement
/ cm

1.0

0

–1.0

1 2 3 40 distance / cm
B

displacement
/ cm

1.0

0

–1.0

1 2 3 40 distance / cm
C

displacement
/ cm

1.0

0

–1.0

1 2 3 40 distance / cm
D
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21 Which diagram shows what happens when plane waves pass the edge of the object shown? 
 

A

object

B

C D

object

object object  
 
 
22 An image is formed by a plane mirror. A second image is formed by a lens used as a magnifying 

glass. 

Which row states the nature of each of these images? 

 plane mirror magnifying glass 

A real real 

B real virtual 

C virtual real 

D virtual virtual 
 
 



0625 Physics Paper 2 - Waves
Topical questions | 470 questions

32. Question | 0625 Oct-Nov 2016 P2 V2 Q22

10 

© UCLES 2016 0625/22/O/N/16  

21 Which diagram shows what happens when plane waves pass the edge of the object shown? 
 

A

object

B

C D

object

object object  
 
 
22 An image is formed by a plane mirror. A second image is formed by a lens used as a magnifying 

glass. 

Which row states the nature of each of these images? 

 plane mirror magnifying glass 

A real real 

B real virtual 

C virtual real 

D virtual virtual 
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23 The diagram shows light passing from air into glass. Two angles p and q are marked. 
 

air
glass

normal

p

q

 
 

Which pair of equations can both be used to calculate the refractive index n of the glass? 

A n = 
glass in light of speed

air in light of speed
, n = 

q
p

 sin
 sin

 

B  n = 
air in light of speed

glass in light of speed
, n = 

q
p

 sin
 sin

 

C n = 
glass in light of speed

air in light of speed
, n = 

p
q
 sin
 sin

 

D n = 
air in light of speed

glass in light of speed
, n = 

p
q
 sin
 sin

 

 
 
24 Which part of the electromagnetic spectrum is used to send television signals from a satellite to 

Earth? 

A infra-red 

B microwaves 

C ultraviolet 

D visible light 
 
 
25 A girl notices that, when she shouts into a cave, she hears an echo. 
 

Which wave property causes the echo? 

A diffraction 

B dispersion 

C reflection 

D refraction 
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23 The diagram shows light passing from air into glass. Two angles p and q are marked. 
 

air
glass

normal

p

q

 
 

Which pair of equations can both be used to calculate the refractive index n of the glass? 

A n = 
glass in light of speed

air in light of speed
, n = 

q
p

 sin
 sin

 

B  n = 
air in light of speed

glass in light of speed
, n = 

q
p

 sin
 sin

 

C n = 
glass in light of speed

air in light of speed
, n = 

p
q
 sin
 sin

 

D n = 
air in light of speed

glass in light of speed
, n = 

p
q
 sin
 sin

 

 
 
24 Which part of the electromagnetic spectrum is used to send television signals from a satellite to 

Earth? 

A infra-red 

B microwaves 

C ultraviolet 

D visible light 
 
 
25 A girl notices that, when she shouts into a cave, she hears an echo. 
 

Which wave property causes the echo? 

A diffraction 

B dispersion 

C reflection 

D refraction 
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23 The diagram shows light passing from air into glass. Two angles p and q are marked. 
 

air
glass

normal

p

q

 
 

Which pair of equations can both be used to calculate the refractive index n of the glass? 

A n = 
glass in light of speed

air in light of speed
, n = 

q
p

 sin
 sin

 

B  n = 
air in light of speed

glass in light of speed
, n = 

q
p

 sin
 sin

 

C n = 
glass in light of speed

air in light of speed
, n = 

p
q
 sin
 sin

 

D n = 
air in light of speed

glass in light of speed
, n = 

p
q
 sin
 sin

 

 
 
24 Which part of the electromagnetic spectrum is used to send television signals from a satellite to 

Earth? 

A infra-red 

B microwaves 

C ultraviolet 

D visible light 
 
 
25 A girl notices that, when she shouts into a cave, she hears an echo. 
 

Which wave property causes the echo? 

A diffraction 

B dispersion 

C reflection 

D refraction 
 
 

36. Question | 0625 Oct-Nov 2016 P2 V2 Q26 12 

© UCLES 2016 0625/22/O/N/16  

26 Which property of a sound wave affects the loudness of the sound? 

A amplitude 

B frequency 

C speed 

D wavelength 
 
 
27 In two separate experiments, a magnet is brought near to an unmagnetised iron bar. This causes 

the bar to become magnetised. 
 

N Smagnet X iron bar

NS magnet Yiron bar

experiment 1

experiment 2

 
 

Which magnetic pole is induced at X and at Y? 
 

 pole induced at X pole induced at Y 

A N N 

B N S 

C S N 

D S S 
 
 
28 A student suggests three methods for demagnetising a piece of steel. 
 

1 placing it in an east-west direction and hammering it hard 

2 placing it in an east-west direction and heating it until red hot 

3 removing it slowly from a coil carrying alternating current 
 

Which of the methods will demagnetise the piece of steel? 

A 1 only B 2 only C 3 only D 1, 2 and 3 
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18 A copper container of mass 0.20 kg contains 0.10 kg of water. 
 

The specific heat capacity of copper is 385 J / (kg °C) and the specific heat capacity of water 
is 4200 J / (kg °C). 

 
How much energy, in joules, is needed to raise the temperature of the copper container and the 
water by 10 °C? 

A (0.20 × 385 × 10) – (0.10 × 4200 × 10) 

B (0.20 × 385 × 10) + (0.10 × 4200 × 10) 

C (0.10 + 0.20) × 





 +

2
385  4200

 × 10 

D (0.10 + 0.20) × (4200 + 385) × 10 
 
 
19 The diagrams show four spherical objects of the same size. Two of the objects are white and two 

are black. Two of the objects are at the same high temperature and two are at the same low 
temperature. 

 
Which object emits infra-red radiation at the greatest rate? 

 
A B C D

high
temperature

high
temperature

low
temperature

low
temperature 

 
 
20 A man is talking at the side of a house. He can be heard by a woman at the front of the house 

even though she cannot see him. 
 

 
 

What is the explanation for this? 

A Sound waves are longitudinal and light waves are transverse. 

B Sound waves are transverse and light waves are longitudinal. 

C The sound waves have a long wavelength and the light waves have short wavelength. 

D The sound waves have a short wavelength and the light waves have long wavelength. 
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21 An image is formed by a plane mirror. A second image is formed by a lens used as a magnifying 
glass. 

Which row states the nature of each of these images? 

 plane mirror magnifying glass 

A real real 

B real virtual 

C virtual real 

D virtual virtual 
 
 
22 The speed of light in air is 3.0 × 108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37°. 
 

What is the speed of light in the plastic material? 

A 1.8 × 108
 m / s 

B 2.4 × 108
 m / s 

C 3.8 × 108
 m / s 

D 5.0 × 108
 m / s 

 
 
23 Which description applies to infra-red radiation? 

A longitudinal and electromagnetic 

B longitudinal but not electromagnetic 

C transverse and electromagnetic 

D transverse but not electromagnetic 
 
 
24 A girl notices that, when she shouts into a cave, she hears an echo. 
 

Which wave property causes the echo? 

A diffraction 

B dispersion 

C reflection 

D refraction 
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21 An image is formed by a plane mirror. A second image is formed by a lens used as a magnifying 
glass. 

Which row states the nature of each of these images? 

 plane mirror magnifying glass 

A real real 

B real virtual 

C virtual real 

D virtual virtual 
 
 
22 The speed of light in air is 3.0 × 108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37°. 
 

What is the speed of light in the plastic material? 

A 1.8 × 108
 m / s 

B 2.4 × 108
 m / s 

C 3.8 × 108
 m / s 

D 5.0 × 108
 m / s 

 
 
23 Which description applies to infra-red radiation? 

A longitudinal and electromagnetic 

B longitudinal but not electromagnetic 

C transverse and electromagnetic 

D transverse but not electromagnetic 
 
 
24 A girl notices that, when she shouts into a cave, she hears an echo. 
 

Which wave property causes the echo? 

A diffraction 

B dispersion 

C reflection 

D refraction 
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21 An image is formed by a plane mirror. A second image is formed by a lens used as a magnifying 
glass. 

Which row states the nature of each of these images? 

 plane mirror magnifying glass 

A real real 

B real virtual 

C virtual real 

D virtual virtual 
 
 
22 The speed of light in air is 3.0 × 108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37°. 
 

What is the speed of light in the plastic material? 

A 1.8 × 108
 m / s 

B 2.4 × 108
 m / s 

C 3.8 × 108
 m / s 

D 5.0 × 108
 m / s 

 
 
23 Which description applies to infra-red radiation? 

A longitudinal and electromagnetic 

B longitudinal but not electromagnetic 

C transverse and electromagnetic 

D transverse but not electromagnetic 
 
 
24 A girl notices that, when she shouts into a cave, she hears an echo. 
 

Which wave property causes the echo? 

A diffraction 

B dispersion 

C reflection 

D refraction 
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21 An image is formed by a plane mirror. A second image is formed by a lens used as a magnifying 
glass. 

Which row states the nature of each of these images? 

 plane mirror magnifying glass 

A real real 

B real virtual 

C virtual real 

D virtual virtual 
 
 
22 The speed of light in air is 3.0 × 108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37°. 
 

What is the speed of light in the plastic material? 

A 1.8 × 108
 m / s 

B 2.4 × 108
 m / s 

C 3.8 × 108
 m / s 

D 5.0 × 108
 m / s 

 
 
23 Which description applies to infra-red radiation? 

A longitudinal and electromagnetic 

B longitudinal but not electromagnetic 

C transverse and electromagnetic 

D transverse but not electromagnetic 
 
 
24 A girl notices that, when she shouts into a cave, she hears an echo. 
 

Which wave property causes the echo? 

A diffraction 

B dispersion 

C reflection 

D refraction 
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25 A man stands 110 m from a high wall. He makes a short, sharp sound and then hears an echo 
from the wall. 

The speed of sound in air is 330 m / s. 

How long after making the sound does the man hear the echo? 

A 0.33 s B 0.67 s C 1.5 s D 3.0 s 
 
 
26 A student suggests three methods for demagnetising a piece of steel. 
 

1 placing it in an east-west direction and hammering it hard 

2 placing it in an east-west direction and heating it until red hot 

3 removing it slowly from a coil carrying alternating current 
 

Which of the methods will demagnetise the piece of steel? 

A 1 only B 2 only C 3 only D 1, 2 and 3 
 
 
27 In two separate experiments, a magnet is brought near to an unmagnetised iron bar. This causes 

the bar to become magnetised. 
 

N Smagnet X iron bar

NS magnet Yiron bar

experiment 1

experiment 2

 
 

Which magnetic pole is induced at X and at Y? 
 

 pole induced at X pole induced at Y 

A N N 

B N S 

C S N 

D S S 
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24 The diagrams show water waves that move more slowly after passing into shallow water. 
 
 Which diagram shows what happens to the waves? 
 

A 
fast slow 

deep 
water 

shallow 
water 

B 
fast slow 

deep 
water 

shallow
water 

C 
fast slow 

deep 
water 

shallow 
water 

D 
fast slow 

deep 
water 

shallow
water  

 
 
25 The diagram shows a ray of monochromatic light passing through a semi-circular glass block. 
 

50°

incident
ray

reflected
ray

ray emerges in air
close to glass

surface

glass
air  

 
 What is the refractive index of the glass? 
 

A 0.64 B 0.77 C 1.31 D 1.56 
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24 The diagrams show water waves that move more slowly after passing into shallow water. 
 
 Which diagram shows what happens to the waves? 
 

A 
fast slow 

deep 
water 

shallow 
water 

B 
fast slow 

deep 
water 

shallow
water 

C 
fast slow 

deep 
water 

shallow 
water 

D 
fast slow 

deep 
water 

shallow
water  

 
 
25 The diagram shows a ray of monochromatic light passing through a semi-circular glass block. 
 

50°

incident
ray

reflected
ray

ray emerges in air
close to glass

surface

glass
air  

 
 What is the refractive index of the glass? 
 

A 0.64 B 0.77 C 1.31 D 1.56 
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26 An object O is placed close to a thin converging lens. 
 
 The diagram represents three rays from the top of O passing through the lens. 

 

O

 
 
 Which type of image is produced by the lens when the object O is in this position? 
 

A real and diminished 

B real and enlarged 

C virtual and diminished 

D virtual and enlarged 
 
 
27 An echo-sounder on a ship produces a pulse of sound. The echo is received by the echo-sounder 

after two seconds. 
 

ship

echo-sounder 

sea bed

 
 

The speed of sound in sea-water is 1500 m / s. 
 

What is the depth of the sea-water below the ship? 

A 750 m B 1500 m C 3000 m D 6000 m 
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26 An object O is placed close to a thin converging lens. 
 
 The diagram represents three rays from the top of O passing through the lens. 

 

O

 
 
 Which type of image is produced by the lens when the object O is in this position? 
 

A real and diminished 

B real and enlarged 

C virtual and diminished 

D virtual and enlarged 
 
 
27 An echo-sounder on a ship produces a pulse of sound. The echo is received by the echo-sounder 

after two seconds. 
 

ship

echo-sounder 

sea bed

 
 

The speed of sound in sea-water is 1500 m / s. 
 

What is the depth of the sea-water below the ship? 

A 750 m B 1500 m C 3000 m D 6000 m 
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16 A metal has a specific heat capacity of 360 J / (kg °C). An object made of this metal has a mass of 
2.0 kg. 

 
What is the thermal capacity (heat capacity) of the object? 

A 180 J / °C B 180 J / kg C 720 J / °C D 720 J / kg 
 
 
17 In which type of substance are free electrons involved in the transfer of thermal energy? 

A all liquids 

B all solids 

C metals only 

D plastics only 
 
 
18 Four objects, made of the same material and having the same mass, are at the same 

temperature. The objects have different surfaces and different surface areas. 
 

Which object emits infra-red radiation at the greatest rate? 
 

 surface surface area 

A dull large 

B dull small 

C shiny large 

D shiny small 

 
 
19 A person uses a surfboard to ride every 30th wave crest towards the beach. The wave crest 

travels at a speed of 1.6 m / s and the distance between each wave crest is 24 m. 
 

How many wave crests does the person surf in one hour? 

A 1 B 2 C 8 D 450 
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20 In a shallow tank, a water wave moves towards a barrier with a narrow gap. 
 

barrier

water
wave

 
 

Which diagram shows the wave beyond the barrier? 
 

A B

C D

 
 
 
21 Light passes along an optical fibre. 
 

What happens to the light within the fibre? 

A diffraction 

B dispersion 

C refraction 

D total internal reflection 
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20 In a shallow tank, a water wave moves towards a barrier with a narrow gap. 
 

barrier

water
wave

 
 

Which diagram shows the wave beyond the barrier? 
 

A B

C D

 
 
 
21 Light passes along an optical fibre. 
 

What happens to the light within the fibre? 

A diffraction 

B dispersion 

C refraction 

D total internal reflection 
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22 The points labelled F are the principal foci of a lens. A beam of parallel light is incident on the 
lens. 

 
Which diagram shows the path of the light after it passes through the lens? 

 

A
F F

B
F F

C
F F

D
F F

 
 
 
23 Which statement about sound waves is correct? 

A They are able to travel through a vacuum. 

B They are able to travel through solids. 

C They are transverse waves. 

D They travel at the same speed in all substances. 
 
 
24 Which statement about ultrasound is correct? 

A It is produced by a rapidly vibrating source. 

B It is uncomfortable to human ears. 

C Its frequency must be greater than 300 kHz. 

D It travels the fastest in a vacuum. 
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22 The points labelled F are the principal foci of a lens. A beam of parallel light is incident on the 
lens. 

 
Which diagram shows the path of the light after it passes through the lens? 

 

A
F F

B
F F

C
F F

D
F F

 
 
 
23 Which statement about sound waves is correct? 

A They are able to travel through a vacuum. 

B They are able to travel through solids. 

C They are transverse waves. 

D They travel at the same speed in all substances. 
 
 
24 Which statement about ultrasound is correct? 

A It is produced by a rapidly vibrating source. 

B It is uncomfortable to human ears. 

C Its frequency must be greater than 300 kHz. 

D It travels the fastest in a vacuum. 
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22 The points labelled F are the principal foci of a lens. A beam of parallel light is incident on the 
lens. 

 
Which diagram shows the path of the light after it passes through the lens? 

 

A
F F

B
F F

C
F F

D
F F

 
 
 
23 Which statement about sound waves is correct? 

A They are able to travel through a vacuum. 

B They are able to travel through solids. 

C They are transverse waves. 

D They travel at the same speed in all substances. 
 
 
24 Which statement about ultrasound is correct? 

A It is produced by a rapidly vibrating source. 

B It is uncomfortable to human ears. 

C Its frequency must be greater than 300 kHz. 

D It travels the fastest in a vacuum. 
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19 Different waves hit barriers with different sized gaps. 
 

The waves will diffract. 
 

In which diagram does the greatest spreading occur? 
 

gap 2.0 cm

A

barrier

wavelength

1.0 cm

gap 2.0 cm

B

barrier

wavelength

2.0 cm

wavelength

2.0 cm

gap 3.0 cm

C

barrier

wavelength

1.0 cm

gap 3.0 cm

D

barrier

 
 
 
20 A converging lens is used as a magnifying glass to view an object. 
 

Which statement is correct? 

A The image is inverted. 

B The image is nearer the lens than the object. 

C The image is the same size. 

D The image is virtual. 
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19 Different waves hit barriers with different sized gaps. 
 

The waves will diffract. 
 

In which diagram does the greatest spreading occur? 
 

gap 2.0 cm

A

barrier

wavelength

1.0 cm

gap 2.0 cm

B

barrier

wavelength

2.0 cm

wavelength

2.0 cm

gap 3.0 cm

C

barrier

wavelength

1.0 cm

gap 3.0 cm

D

barrier

 
 
 
20 A converging lens is used as a magnifying glass to view an object. 
 

Which statement is correct? 

A The image is inverted. 

B The image is nearer the lens than the object. 

C The image is the same size. 

D The image is virtual. 
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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

 
 
 
22 Light travels in a vacuum and then enters a glass block. The speed of the light in the glass block 

is 2.0 × 108
 m / s. 

 
Which statement about the speed of light is correct? 

A The speed in a vacuum is 1.5 times the speed in the glass. 

B The speed in the glass is the same as the speed in a vacuum. 

C The speed in the glass is 1.5 times the speed in a vacuum. 

D The speed in the glass is 1.0 × 108 times the speed in a vacuum. 
 
 
23 A fire alarm is not loud enough and the pitch is too low. An engineer adjusts the alarm so that it 

produces a louder note of a higher pitch. 

What effect does this have on the amplitude and on the frequency of the sound? 
 

 amplitude frequency 

A larger greater 

B larger smaller 

C smaller greater 

D smaller smaller 
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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

 
 
 
22 Light travels in a vacuum and then enters a glass block. The speed of the light in the glass block 

is 2.0 × 108
 m / s. 

 
Which statement about the speed of light is correct? 

A The speed in a vacuum is 1.5 times the speed in the glass. 

B The speed in the glass is the same as the speed in a vacuum. 

C The speed in the glass is 1.5 times the speed in a vacuum. 

D The speed in the glass is 1.0 × 108 times the speed in a vacuum. 
 
 
23 A fire alarm is not loud enough and the pitch is too low. An engineer adjusts the alarm so that it 

produces a louder note of a higher pitch. 

What effect does this have on the amplitude and on the frequency of the sound? 
 

 amplitude frequency 

A larger greater 

B larger smaller 

C smaller greater 

D smaller smaller 
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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

 
 
 
22 Light travels in a vacuum and then enters a glass block. The speed of the light in the glass block 

is 2.0 × 108
 m / s. 

 
Which statement about the speed of light is correct? 

A The speed in a vacuum is 1.5 times the speed in the glass. 

B The speed in the glass is the same as the speed in a vacuum. 

C The speed in the glass is 1.5 times the speed in a vacuum. 

D The speed in the glass is 1.0 × 108 times the speed in a vacuum. 
 
 
23 A fire alarm is not loud enough and the pitch is too low. An engineer adjusts the alarm so that it 

produces a louder note of a higher pitch. 

What effect does this have on the amplitude and on the frequency of the sound? 
 

 amplitude frequency 

A larger greater 

B larger smaller 

C smaller greater 

D smaller smaller 
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19 Different waves hit barriers with different sized gaps. 
 

The waves will diffract. 
 

In which diagram does the greatest spreading occur? 
 

gap 2.0 cm

A

barrier

wavelength
1.0 cm

gap 2.0 cm

B

barrier

wavelength
2.0 cm

wavelength
2.0 cm

gap 3.0 cm

C

barrier

wavelength
1.0 cm

gap 3.0 cm

D

barrier
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20 The incomplete ray diagram shows two rays of light that have passed from one point on an object 
through a thin converging lens. 

 
lens right

object

rays of
light

left

 
 

Which type of image is formed, and on which side of the lens is it formed? 
 

 type of image which side of lens 

A real on the left 

B real on the right 

C virtual on the left 

D virtual on the right 
 
 
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
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20 The incomplete ray diagram shows two rays of light that have passed from one point on an object 
through a thin converging lens. 

 
lens right

object

rays of
light

left

 
 

Which type of image is formed, and on which side of the lens is it formed? 
 

 type of image which side of lens 

A real on the left 

B real on the right 

C virtual on the left 

D virtual on the right 
 
 
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
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22 Light travels in a vacuum and then enters a glass block. The speed of the light in the glass block 
is 2.0 × 108

 m / s. 
 

Which statement about the speed of light is correct? 

A The speed in a vacuum is 1.5 times the speed in the glass. 

B The speed in the glass is the same as the speed in a vacuum. 

C The speed in the glass is 1.5 times the speed in a vacuum. 

D The speed in the glass is 1.0 × 108 times the speed in a vacuum. 
 
 
23 A fire alarm is not loud enough and the pitch is too low. An engineer adjusts the alarm so that it 

produces a louder note of a higher pitch. 

What effect does this have on the amplitude and on the frequency of the sound? 
 

 amplitude frequency 

A larger greater 

B larger smaller 

C smaller greater 

D smaller smaller 
 
 
24 A student demagnetises a magnetised steel bar. 
 

He places the bar in a solenoid connected to a power supply. He then removes the bar from the 
solenoid. 

 
Which row indicates the most effective way of demagnetising the bar? 

 

 type of 
power supply 

speed to 
remove bar 

A a.c. fast 

B a.c. slow 

C d.c. fast 

D d.c. slow 
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22 Light travels in a vacuum and then enters a glass block. The speed of the light in the glass block 
is 2.0 × 108

 m / s. 
 

Which statement about the speed of light is correct? 

A The speed in a vacuum is 1.5 times the speed in the glass. 

B The speed in the glass is the same as the speed in a vacuum. 

C The speed in the glass is 1.5 times the speed in a vacuum. 

D The speed in the glass is 1.0 × 108 times the speed in a vacuum. 
 
 
23 A fire alarm is not loud enough and the pitch is too low. An engineer adjusts the alarm so that it 

produces a louder note of a higher pitch. 

What effect does this have on the amplitude and on the frequency of the sound? 
 

 amplitude frequency 

A larger greater 

B larger smaller 

C smaller greater 

D smaller smaller 
 
 
24 A student demagnetises a magnetised steel bar. 
 

He places the bar in a solenoid connected to a power supply. He then removes the bar from the 
solenoid. 

 
Which row indicates the most effective way of demagnetising the bar? 

 

 type of 
power supply 

speed to 
remove bar 

A a.c. fast 

B a.c. slow 

C d.c. fast 

D d.c. slow 
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19 Different waves hit barriers with different sized gaps. 
 

The waves will diffract. 
 

In which diagram does the greatest spreading occur? 
 

gap 2.0 cm

A

barrier

wavelength
1.0 cm

gap 2.0 cm

B

barrier

wavelength
2.0 cm

wavelength
2.0 cm

gap 3.0 cm

C

barrier

wavelength
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gap 3.0 cm

D

barrier
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20 A converging lens is used to make an image on a screen. 
 

candle

screen
converging

lens

image
formed
here

 
 

What type of image is formed on the screen? 

A real and inverted 

B real and upright 

C virtual and inverted 

D virtual and upright 
 
 
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
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20 A converging lens is used to make an image on a screen. 
 

candle

screen
converging

lens

image
formed
here

 
 

What type of image is formed on the screen? 

A real and inverted 

B real and upright 

C virtual and inverted 

D virtual and upright 
 
 
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
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20 A converging lens is used to make an image on a screen. 
 

candle

screen
converging

lens

image
formed
here

 
 

What type of image is formed on the screen? 

A real and inverted 

B real and upright 

C virtual and inverted 

D virtual and upright 
 
 
21 Which diagram shows what happens when a ray of white light passes through a prism? 
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spectrum 

B

spectrum

C
spectrum

D

spectrum

white
light

white
light

white
light
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light
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22 Light travels in a vacuum and then enters a glass block. The speed of the light in the glass block 
is 2.0 × 108

 m / s. 
 

Which statement about the speed of light is correct? 

A The speed in a vacuum is 1.5 times the speed in the glass. 

B The speed in the glass is the same as the speed in a vacuum. 

C The speed in the glass is 1.5 times the speed in a vacuum. 

D The speed in the glass is 1.0 × 108 times the speed in a vacuum. 
 
 
23 A fire alarm is not loud enough and the pitch is too low. An engineer adjusts the alarm so that it 

produces a louder note of a higher pitch. 

What effect does this have on the amplitude and on the frequency of the sound? 
 

 amplitude frequency 

A larger greater 

B larger smaller 

C smaller greater 

D smaller smaller 
 
 
24 In which way are a bar magnet and an electromagnet similar? 

A A bar magnet and an electromagnet are always magnetised when stored. 

B A bar magnet and an electromagnet can both be used to separate magnetic and  
non-magnetic materials. 

C A bar magnet can be made of steel and an electromagnet uses a steel core. 

D The magnetic field strength of a bar magnet and of an electromagnet can both be varied. 
 
 
25 A magnet near a coil of wire is attracted to the coil only when there is a current in the coil. 
 

Which statement explains this force of attraction? 

A The coil of wire has its own gravitational field. 

B The coil of wire is made from soft iron. 

C The current in the coil of wire creates a magnetic field. 

D The current in the coil of wire induces a charge on the magnet. 
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22 Light travels in a vacuum and then enters a glass block. The speed of the light in the glass block 
is 2.0 × 108

 m / s. 
 

Which statement about the speed of light is correct? 

A The speed in a vacuum is 1.5 times the speed in the glass. 

B The speed in the glass is the same as the speed in a vacuum. 

C The speed in the glass is 1.5 times the speed in a vacuum. 

D The speed in the glass is 1.0 × 108 times the speed in a vacuum. 
 
 
23 A fire alarm is not loud enough and the pitch is too low. An engineer adjusts the alarm so that it 

produces a louder note of a higher pitch. 

What effect does this have on the amplitude and on the frequency of the sound? 
 

 amplitude frequency 

A larger greater 

B larger smaller 

C smaller greater 

D smaller smaller 
 
 
24 In which way are a bar magnet and an electromagnet similar? 

A A bar magnet and an electromagnet are always magnetised when stored. 

B A bar magnet and an electromagnet can both be used to separate magnetic and  
non-magnetic materials. 

C A bar magnet can be made of steel and an electromagnet uses a steel core. 

D The magnetic field strength of a bar magnet and of an electromagnet can both be varied. 
 
 
25 A magnet near a coil of wire is attracted to the coil only when there is a current in the coil. 
 

Which statement explains this force of attraction? 

A The coil of wire has its own gravitational field. 

B The coil of wire is made from soft iron. 

C The current in the coil of wire creates a magnetic field. 

D The current in the coil of wire induces a charge on the magnet. 
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22 Light travels in a vacuum and then enters a glass block. The speed of the light in the glass block 
is 2.0 × 108

 m / s. 
 

Which statement about the speed of light is correct? 

A The speed in a vacuum is 1.5 times the speed in the glass. 

B The speed in the glass is the same as the speed in a vacuum. 

C The speed in the glass is 1.5 times the speed in a vacuum. 

D The speed in the glass is 1.0 × 108 times the speed in a vacuum. 
 
 
23 A fire alarm is not loud enough and the pitch is too low. An engineer adjusts the alarm so that it 

produces a louder note of a higher pitch. 

What effect does this have on the amplitude and on the frequency of the sound? 
 

 amplitude frequency 

A larger greater 

B larger smaller 

C smaller greater 

D smaller smaller 
 
 
24 In which way are a bar magnet and an electromagnet similar? 

A A bar magnet and an electromagnet are always magnetised when stored. 

B A bar magnet and an electromagnet can both be used to separate magnetic and  
non-magnetic materials. 

C A bar magnet can be made of steel and an electromagnet uses a steel core. 

D The magnetic field strength of a bar magnet and of an electromagnet can both be varied. 
 
 
25 A magnet near a coil of wire is attracted to the coil only when there is a current in the coil. 
 

Which statement explains this force of attraction? 

A The coil of wire has its own gravitational field. 

B The coil of wire is made from soft iron. 

C The current in the coil of wire creates a magnetic field. 

D The current in the coil of wire induces a charge on the magnet. 
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20 The diagram represents plane wavefronts of a water wave about to strike a solid barrier. 
 

wavefronts

 
 

Which diagram shows the position of the wavefronts after reflection at the barrier? 
 

reflected

A

reflected

B

reflected

C

reflected

D
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21 The diagram shows an object in front of a plane mirror. A ray of light from the object is incident on 
the mirror. 

 
object

Q

P

R

S

plane
mirror  

 
Through which point does the reflected ray pass, and at which point is the image of the object 
formed? 

 

 point through which 
reflected ray passes 

point at which 
image is formed 

A P R 

B P S 

C Q R 

D Q S 
 
 
22 A laser is a source of light with a single frequency. 
 

Which description of this type of light is correct? 

A dispersed 

B focused 

C monochromatic 

D refracted 
 
 
23 Visible light, X-rays and microwaves are all components of the electromagnetic spectrum. 
 

Which statement about the waves is correct? 

A In a vacuum, microwaves travel faster than visible light and have a shorter wavelength. 

B In a vacuum, microwaves travel at the same speed as visible light and have a shorter 
wavelength. 

C In a vacuum, X-rays travel faster than visible light and have a shorter wavelength. 

D In a vacuum, X-rays travel at the same speed as visible light and have a shorter wavelength. 
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21 The diagram shows an object in front of a plane mirror. A ray of light from the object is incident on 
the mirror. 

 
object

Q

P

R

S

plane
mirror  

 
Through which point does the reflected ray pass, and at which point is the image of the object 
formed? 

 

 point through which 
reflected ray passes 

point at which 
image is formed 

A P R 

B P S 

C Q R 

D Q S 
 
 
22 A laser is a source of light with a single frequency. 
 

Which description of this type of light is correct? 

A dispersed 

B focused 

C monochromatic 

D refracted 
 
 
23 Visible light, X-rays and microwaves are all components of the electromagnetic spectrum. 
 

Which statement about the waves is correct? 

A In a vacuum, microwaves travel faster than visible light and have a shorter wavelength. 

B In a vacuum, microwaves travel at the same speed as visible light and have a shorter 
wavelength. 

C In a vacuum, X-rays travel faster than visible light and have a shorter wavelength. 

D In a vacuum, X-rays travel at the same speed as visible light and have a shorter wavelength. 
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21 The diagram shows an object in front of a plane mirror. A ray of light from the object is incident on 
the mirror. 

 
object

Q

P

R

S

plane
mirror  

 
Through which point does the reflected ray pass, and at which point is the image of the object 
formed? 

 

 point through which 
reflected ray passes 

point at which 
image is formed 

A P R 

B P S 

C Q R 

D Q S 
 
 
22 A laser is a source of light with a single frequency. 
 

Which description of this type of light is correct? 

A dispersed 

B focused 

C monochromatic 

D refracted 
 
 
23 Visible light, X-rays and microwaves are all components of the electromagnetic spectrum. 
 

Which statement about the waves is correct? 

A In a vacuum, microwaves travel faster than visible light and have a shorter wavelength. 

B In a vacuum, microwaves travel at the same speed as visible light and have a shorter 
wavelength. 

C In a vacuum, X-rays travel faster than visible light and have a shorter wavelength. 

D In a vacuum, X-rays travel at the same speed as visible light and have a shorter wavelength. 
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24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 
Moon. The beam is reflected back to the Earth. 

 
How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
 
 
25 Which wavefront is travelling at a speed closest to that of a sound wave through a solid? 

A one that moves 10 m in 0.01 s 

B one that moves 50 m in 0.5 s 

C one that moves 1000 m in 100 s 

D one that moves 2000 m in 2000 s 
 
 
26 Different waves travel through air. 
 

Which waves have the greatest difference in speed? 

A ultrasound waves and sound waves 

B ultrasound waves and ultraviolet waves 

C ultraviolet waves and light waves 

D ultraviolet waves and radio waves 
 
 
27 A student stands 180 m in front of a vertical, flat cliff and bangs together two pieces of wood to 

make a short, loud sound. 
 

A timer records the echo of the sound 1.5 seconds after the pieces of wood are banged together. 
 

Based on this result, what is the speed of sound? 

A 120 m / s B 240 m / s C 270 m / s D 540 m / s 
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24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 
Moon. The beam is reflected back to the Earth. 

 
How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
 
 
25 Which wavefront is travelling at a speed closest to that of a sound wave through a solid? 

A one that moves 10 m in 0.01 s 

B one that moves 50 m in 0.5 s 

C one that moves 1000 m in 100 s 

D one that moves 2000 m in 2000 s 
 
 
26 Different waves travel through air. 
 

Which waves have the greatest difference in speed? 

A ultrasound waves and sound waves 

B ultrasound waves and ultraviolet waves 

C ultraviolet waves and light waves 

D ultraviolet waves and radio waves 
 
 
27 A student stands 180 m in front of a vertical, flat cliff and bangs together two pieces of wood to 

make a short, loud sound. 
 

A timer records the echo of the sound 1.5 seconds after the pieces of wood are banged together. 
 

Based on this result, what is the speed of sound? 

A 120 m / s B 240 m / s C 270 m / s D 540 m / s 
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24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 
Moon. The beam is reflected back to the Earth. 

 
How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
 
 
25 Which wavefront is travelling at a speed closest to that of a sound wave through a solid? 

A one that moves 10 m in 0.01 s 

B one that moves 50 m in 0.5 s 

C one that moves 1000 m in 100 s 

D one that moves 2000 m in 2000 s 
 
 
26 Different waves travel through air. 
 

Which waves have the greatest difference in speed? 

A ultrasound waves and sound waves 

B ultrasound waves and ultraviolet waves 

C ultraviolet waves and light waves 

D ultraviolet waves and radio waves 
 
 
27 A student stands 180 m in front of a vertical, flat cliff and bangs together two pieces of wood to 

make a short, loud sound. 
 

A timer records the echo of the sound 1.5 seconds after the pieces of wood are banged together. 
 

Based on this result, what is the speed of sound? 

A 120 m / s B 240 m / s C 270 m / s D 540 m / s 
 
 



0625 Physics Paper 2 - Waves
Topical questions | 470 questions

75. Question | 0625 Oct-Nov 2017 P2 V1 Q27

13 

© UCLES 2017 0625/21/O/N/17 [Turn over 

24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 
Moon. The beam is reflected back to the Earth. 

 
How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
 
 
25 Which wavefront is travelling at a speed closest to that of a sound wave through a solid? 

A one that moves 10 m in 0.01 s 

B one that moves 50 m in 0.5 s 

C one that moves 1000 m in 100 s 

D one that moves 2000 m in 2000 s 
 
 
26 Different waves travel through air. 
 

Which waves have the greatest difference in speed? 

A ultrasound waves and sound waves 

B ultrasound waves and ultraviolet waves 

C ultraviolet waves and light waves 

D ultraviolet waves and radio waves 
 
 
27 A student stands 180 m in front of a vertical, flat cliff and bangs together two pieces of wood to 

make a short, loud sound. 
 

A timer records the echo of the sound 1.5 seconds after the pieces of wood are banged together. 
 

Based on this result, what is the speed of sound? 

A 120 m / s B 240 m / s C 270 m / s D 540 m / s 
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20 The diagram represents plane wavefronts of a water wave about to strike a solid barrier. 
 

wavefronts

 
 

Which diagram shows the position of the wavefronts after reflection at the barrier? 
 

reflected

A

reflected

B

reflected

C

reflected

D
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21 The diagram shows an object O in front of a thin converging lens of focal length f. 
 

At which point will the lens form a sharp image of the object? 
 

f f

A

B

C

D

O

 
 
 
22 The diagram shows a ray of light incident on the surface of a rectangular glass block at 90° to the 

surface. 
 

ray of light

glass block

 
 

Which quantities remain unchanged as the light enters the glass block? 

A direction and frequency 

B direction and speed 

C frequency and speed 

D speed and wavelength 
 
 
23 Which piece of equipment is designed to produce a type of electromagnetic wave? 

A electric fire 

B electric generator 

C electric motor 

D electromagnet 
 
 
24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 

Moon. The beam is reflected back to the Earth. 
 

How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
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21 The diagram shows an object O in front of a thin converging lens of focal length f. 
 

At which point will the lens form a sharp image of the object? 
 

f f

A

B

C

D

O

 
 
 
22 The diagram shows a ray of light incident on the surface of a rectangular glass block at 90° to the 

surface. 
 

ray of light

glass block

 
 

Which quantities remain unchanged as the light enters the glass block? 

A direction and frequency 

B direction and speed 

C frequency and speed 

D speed and wavelength 
 
 
23 Which piece of equipment is designed to produce a type of electromagnetic wave? 

A electric fire 

B electric generator 

C electric motor 

D electromagnet 
 
 
24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 

Moon. The beam is reflected back to the Earth. 
 

How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
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21 The diagram shows an object O in front of a thin converging lens of focal length f. 
 

At which point will the lens form a sharp image of the object? 
 

f f

A

B

C

D

O

 
 
 
22 The diagram shows a ray of light incident on the surface of a rectangular glass block at 90° to the 

surface. 
 

ray of light

glass block

 
 

Which quantities remain unchanged as the light enters the glass block? 

A direction and frequency 

B direction and speed 

C frequency and speed 

D speed and wavelength 
 
 
23 Which piece of equipment is designed to produce a type of electromagnetic wave? 

A electric fire 

B electric generator 

C electric motor 

D electromagnet 
 
 
24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 

Moon. The beam is reflected back to the Earth. 
 

How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
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21 The diagram shows an object O in front of a thin converging lens of focal length f. 
 

At which point will the lens form a sharp image of the object? 
 

f f

A

B

C

D

O

 
 
 
22 The diagram shows a ray of light incident on the surface of a rectangular glass block at 90° to the 

surface. 
 

ray of light

glass block

 
 

Which quantities remain unchanged as the light enters the glass block? 

A direction and frequency 

B direction and speed 

C frequency and speed 

D speed and wavelength 
 
 
23 Which piece of equipment is designed to produce a type of electromagnetic wave? 

A electric fire 

B electric generator 

C electric motor 

D electromagnet 
 
 
24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 

Moon. The beam is reflected back to the Earth. 
 

How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
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25 Different waves travel through air. 
 

Which waves have the greatest difference in speed? 

A ultrasound waves and sound waves 

B ultrasound waves and ultraviolet waves 

C ultraviolet waves and light waves 

D ultraviolet waves and radio waves 
 
 
26 The speed of sound is different in different states of matter. 
 

The speed of sound in water is 1500 m / s. 
 

Which row correctly compares the speed of sound in ice and the speed of sound in steam with 
the speed of sound in water? 

 

 speed of sound in ice 
m / s 

speed of sound in steam 
m / s 

A less than 1500 less than 1500 

B less than 1500 more than 1500 

C more than 1500 less than 1500 

D more than 1500 more than 1500 
 
 
27 A student finds that it takes sound 0.33 seconds to travel 100 metres. 
 

From this information, what is the speed of sound? 

A 30 m / s B 60 m / s C 300 m / s D 600 m / s 
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25 Different waves travel through air. 
 

Which waves have the greatest difference in speed? 

A ultrasound waves and sound waves 

B ultrasound waves and ultraviolet waves 

C ultraviolet waves and light waves 

D ultraviolet waves and radio waves 
 
 
26 The speed of sound is different in different states of matter. 
 

The speed of sound in water is 1500 m / s. 
 

Which row correctly compares the speed of sound in ice and the speed of sound in steam with 
the speed of sound in water? 

 

 speed of sound in ice 
m / s 

speed of sound in steam 
m / s 

A less than 1500 less than 1500 

B less than 1500 more than 1500 

C more than 1500 less than 1500 

D more than 1500 more than 1500 
 
 
27 A student finds that it takes sound 0.33 seconds to travel 100 metres. 
 

From this information, what is the speed of sound? 

A 30 m / s B 60 m / s C 300 m / s D 600 m / s 
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25 Different waves travel through air. 
 

Which waves have the greatest difference in speed? 

A ultrasound waves and sound waves 

B ultrasound waves and ultraviolet waves 

C ultraviolet waves and light waves 

D ultraviolet waves and radio waves 
 
 
26 The speed of sound is different in different states of matter. 
 

The speed of sound in water is 1500 m / s. 
 

Which row correctly compares the speed of sound in ice and the speed of sound in steam with 
the speed of sound in water? 

 

 speed of sound in ice 
m / s 

speed of sound in steam 
m / s 

A less than 1500 less than 1500 

B less than 1500 more than 1500 

C more than 1500 less than 1500 

D more than 1500 more than 1500 
 
 
27 A student finds that it takes sound 0.33 seconds to travel 100 metres. 
 

From this information, what is the speed of sound? 

A 30 m / s B 60 m / s C 300 m / s D 600 m / s 
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19 Why is the heating coil of a domestic immersion heater placed at the bottom of the tank? 

A Cold water is less dense than hot water and therefore sinks. 

B Cold water is more dense than hot water and therefore rises. 

C Hot water is less dense than cold water and therefore rises. 

D Hot water is more dense than cold water and therefore sinks. 
 
 
20 The diagram represents plane wavefronts of a water wave about to strike a solid barrier. 
 

wavefronts

 
 

Which diagram shows the position of the wavefronts after reflection at the barrier? 
 

reflected

A

reflected

B

reflected

C

reflected

D
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21 The diagram shows a ray of light in glass. The ray reaches a boundary with air. 
 

One weak ray of light is missing from the diagram. 
 

50°
air
glass

 
 

Which statement is correct? 

A At the boundary, the speed of the light will become less. 

B The critical angle for light at this boundary is 50°. 

C The diagram shows an example of diffraction of light. 

D The missing ray is a weak reflected ray. 
 
 
22 Light travelling in air enters a plastic block at an angle of incidence of 62°. 
 

The plastic has a refractive index of 1.48. 
 

62°

ray of
light

plastic block

 
 

What is the angle of refraction? 

A 18° B 28° C 37° D 42° 
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21 The diagram shows a ray of light in glass. The ray reaches a boundary with air. 
 

One weak ray of light is missing from the diagram. 
 

50°
air
glass

 
 

Which statement is correct? 

A At the boundary, the speed of the light will become less. 

B The critical angle for light at this boundary is 50°. 

C The diagram shows an example of diffraction of light. 

D The missing ray is a weak reflected ray. 
 
 
22 Light travelling in air enters a plastic block at an angle of incidence of 62°. 
 

The plastic has a refractive index of 1.48. 
 

62°

ray of
light

plastic block

 
 

What is the angle of refraction? 

A 18° B 28° C 37° D 42° 
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23 A sound wave travels from a medium in one state into the same medium but in another state. 
This causes the speed of the wave to change from approximately 300 m / s to approximately 
3000 m / s. 

 
Between which two states is the sound wave travelling? 

A gas to solid 

B liquid to gas 

C liquid to solid 

D solid to liquid 
 
 
24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 

Moon. The beam is reflected back to the Earth. 
 

How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
 
 
25 Which statement about radio waves is correct? 

A They are used in television remote controllers. 

B They can be detected by the human eye. 

C They travel as longitudinal waves. 

D They have the same speed in a vacuum as ultraviolet waves. 
 
 
26 The diagram shows the Earth and its surroundings. 
 

Through which labelled region can sound not be transmitted? 
 

A
sea

(water)

B
land

(rock)

C
atmosphere

(air)

D
outer space
(vacuum)

not to scale
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23 A sound wave travels from a medium in one state into the same medium but in another state. 
This causes the speed of the wave to change from approximately 300 m / s to approximately 
3000 m / s. 

 
Between which two states is the sound wave travelling? 

A gas to solid 

B liquid to gas 

C liquid to solid 

D solid to liquid 
 
 
24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 

Moon. The beam is reflected back to the Earth. 
 

How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
 
 
25 Which statement about radio waves is correct? 

A They are used in television remote controllers. 

B They can be detected by the human eye. 

C They travel as longitudinal waves. 

D They have the same speed in a vacuum as ultraviolet waves. 
 
 
26 The diagram shows the Earth and its surroundings. 
 

Through which labelled region can sound not be transmitted? 
 

A
sea

(water)

B
land

(rock)

C
atmosphere

(air)

D
outer space
(vacuum)

not to scale
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23 A sound wave travels from a medium in one state into the same medium but in another state. 
This causes the speed of the wave to change from approximately 300 m / s to approximately 
3000 m / s. 

 
Between which two states is the sound wave travelling? 

A gas to solid 

B liquid to gas 

C liquid to solid 

D solid to liquid 
 
 
24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 

Moon. The beam is reflected back to the Earth. 
 

How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
 
 
25 Which statement about radio waves is correct? 

A They are used in television remote controllers. 

B They can be detected by the human eye. 

C They travel as longitudinal waves. 

D They have the same speed in a vacuum as ultraviolet waves. 
 
 
26 The diagram shows the Earth and its surroundings. 
 

Through which labelled region can sound not be transmitted? 
 

A
sea

(water)

B
land

(rock)

C
atmosphere

(air)

D
outer space
(vacuum)

not to scale
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23 A sound wave travels from a medium in one state into the same medium but in another state. 
This causes the speed of the wave to change from approximately 300 m / s to approximately 
3000 m / s. 

 
Between which two states is the sound wave travelling? 

A gas to solid 

B liquid to gas 

C liquid to solid 

D solid to liquid 
 
 
24 The Moon is 380 000 km from the Earth. A laser light beam is directed from the Earth to the 

Moon. The beam is reflected back to the Earth. 
 

How long does it take for the light to travel to the Moon and back to the Earth? 

A 1.27 ms B 2.53 ms C 1.27 s D 2.53 s 
 
 
25 Which statement about radio waves is correct? 

A They are used in television remote controllers. 

B They can be detected by the human eye. 

C They travel as longitudinal waves. 

D They have the same speed in a vacuum as ultraviolet waves. 
 
 
26 The diagram shows the Earth and its surroundings. 
 

Through which labelled region can sound not be transmitted? 
 

A
sea

(water)

B
land

(rock)

C
atmosphere

(air)

D
outer space
(vacuum)

not to scale
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27 Different waves travel through air. 
 

Which waves have the greatest difference in speed? 

A ultrasound waves and sound waves 

B ultrasound waves and ultraviolet waves 

C ultraviolet waves and light waves 

D ultraviolet waves and radio waves 
 
 
28 A train of steel nails and a train of iron nails hang from a strong magnet. 
 

magnet

train of
steel nails

train of
iron nails

 
 

The trains are then carefully removed from the magnet. 
 

What happens to the trains? 

A Both trains fall apart. 

B Both trains stay together. 

C Only the train of iron nails falls apart. 

D Only the train of steel nails falls apart. 
 
 
29 What is the best method to demagnetise a steel rod? 

A Pass the rod through a coil connected to an a.c. supply. 

B Pass the rod through a coil connected to a d.c. supply. 

C Place the rod next to another magnet. 

D Stroke the rod with another magnet. 
 
 
30 There is a current in a metal wire. 
 

Which particles in the wire move to cause this current? 

A α-particles 

B electrons 

C neutrons 

D protons 
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19 Light travels at a speed of  2.0 × 108
 m / s in a glass block. 

 
In the glass, the wavelength of the light is 4.0 × 10–7

 m. 
 

What is the frequency of the light? 

A 2.0 × 10–15
 Hz 

B 1.3 × 10–2
 Hz 

C 80 Hz 

D 5.0 × 1014
 Hz 

 
 
20 Which arrow on the graph shows the amplitude of the wave? 
 

0
0

displacement

distance

C

D

A
B

 
 
 
21 Scout P signals to scout Q on the other side of a valley by using a mirror to reflect the Sun’s light. 
 

mirror

scout P
Sun’s
light

scout Q

 
 

Which mirror position allows the Sun’s light to be reflected to scout Q? 
 

Sun’s
light

Sun’s
light

Sun’s
light

Sun’s
light

mirror
A B C D
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19 Light travels at a speed of  2.0 × 108
 m / s in a glass block. 

 
In the glass, the wavelength of the light is 4.0 × 10–7

 m. 
 

What is the frequency of the light? 

A 2.0 × 10–15
 Hz 

B 1.3 × 10–2
 Hz 

C 80 Hz 

D 5.0 × 1014
 Hz 

 
 
20 Which arrow on the graph shows the amplitude of the wave? 
 

0
0

displacement

distance

C

D

A
B

 
 
 
21 Scout P signals to scout Q on the other side of a valley by using a mirror to reflect the Sun’s light. 
 

mirror

scout P
Sun’s
light

scout Q

 
 

Which mirror position allows the Sun’s light to be reflected to scout Q? 
 

Sun’s
light

Sun’s
light

Sun’s
light

Sun’s
light

mirror
A B C D
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19 Light travels at a speed of  2.0 × 108
 m / s in a glass block. 

 
In the glass, the wavelength of the light is 4.0 × 10–7

 m. 
 

What is the frequency of the light? 

A 2.0 × 10–15
 Hz 

B 1.3 × 10–2
 Hz 

C 80 Hz 

D 5.0 × 1014
 Hz 

 
 
20 Which arrow on the graph shows the amplitude of the wave? 
 

0
0

displacement

distance

C

D

A
B

 
 
 
21 Scout P signals to scout Q on the other side of a valley by using a mirror to reflect the Sun’s light. 
 

mirror

scout P
Sun’s
light

scout Q

 
 

Which mirror position allows the Sun’s light to be reflected to scout Q? 
 

Sun’s
light

Sun’s
light

Sun’s
light

Sun’s
light

mirror
A B C D
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22 A prism is made from transparent plastic. In this plastic, light travels at 0.80 c, where c is its speed 
in air. Light enters one face of the prism at right-angles as shown. 

 

θ

NOT TO
SCALE

 
 

The light just escapes from the sloping face of the prism. 
 

What is angle θ ? 

A 37° B 39° C 51° D 53° 
 
 
23 The Sun emits infra-red radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infra-red radiation? 
 

 wavelength of 
infra-red radiation 

time taken for infra-red 
radiation to reach Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
24 A dolphin has a range of audible frequencies of 150 Hz–150 kHz. 
 

Which range of frequencies can be heard both by humans with good hearing and by dolphins? 

A 20 Hz–150 Hz 

B 20 Hz–150 kHz 

C 20 kHz–150 kHz 

D 150 Hz–20 kHz 
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22 A prism is made from transparent plastic. In this plastic, light travels at 0.80 c, where c is its speed 
in air. Light enters one face of the prism at right-angles as shown. 

 

θ

NOT TO
SCALE

 
 

The light just escapes from the sloping face of the prism. 
 

What is angle θ ? 

A 37° B 39° C 51° D 53° 
 
 
23 The Sun emits infra-red radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infra-red radiation? 
 

 wavelength of 
infra-red radiation 

time taken for infra-red 
radiation to reach Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
24 A dolphin has a range of audible frequencies of 150 Hz–150 kHz. 
 

Which range of frequencies can be heard both by humans with good hearing and by dolphins? 

A 20 Hz–150 Hz 

B 20 Hz–150 kHz 

C 20 kHz–150 kHz 

D 150 Hz–20 kHz 
 
 

97. Question | 0625 May-June 2018 P2 V1 Q24

9 

© UCLES 2018 0625/21/M/J/18 [Turn over 

22 A prism is made from transparent plastic. In this plastic, light travels at 0.80 c, where c is its speed 
in air. Light enters one face of the prism at right-angles as shown. 

 

θ

NOT TO
SCALE

 
 

The light just escapes from the sloping face of the prism. 
 

What is angle θ ? 

A 37° B 39° C 51° D 53° 
 
 
23 The Sun emits infra-red radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infra-red radiation? 
 

 wavelength of 
infra-red radiation 

time taken for infra-red 
radiation to reach Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
24 A dolphin has a range of audible frequencies of 150 Hz–150 kHz. 
 

Which range of frequencies can be heard both by humans with good hearing and by dolphins? 

A 20 Hz–150 Hz 

B 20 Hz–150 kHz 

C 20 kHz–150 kHz 

D 150 Hz–20 kHz 
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19 A tank contains water. Ripples are produced on the surface of the water. 
 

What causes the ripples to refract? 

A The cold water in the tank is replaced by warm water. 

B The ripples change speed as they move from deep to shallow water. 

C The ripples hit the wall of the tank. 

D The ripples pass through a narrow gap. 
 
 
20 Light travels at a speed of  2.0 × 108

 m / s in a glass block. 
 

In the glass, the wavelength of the light is 4.0 × 10–7
 m. 

 
What is the frequency of the light? 

A 2.0 × 10–15
 Hz 

B 1.3 × 10–2
 Hz 

C 80 Hz 

D 5.0 × 1014
 Hz 

 
 
21 Scout P signals to scout Q on the other side of a valley by using a mirror to reflect the Sun’s light. 
 

mirror

scout P
Sun’s
light

scout Q

 
 

Which mirror position allows the Sun’s light to be reflected to scout Q? 
 

Sun’s
light

Sun’s
light

Sun’s
light

Sun’s
light

mirror
A B C D

 
 
 



0625 Physics Paper 2 - Waves
Topical questions | 470 questions

99. Question | 0625 May-June 2018 P2 V2 Q20

7 

© UCLES 2018 0625/22/M/J/18 [Turn over 

19 A tank contains water. Ripples are produced on the surface of the water. 
 

What causes the ripples to refract? 

A The cold water in the tank is replaced by warm water. 

B The ripples change speed as they move from deep to shallow water. 

C The ripples hit the wall of the tank. 

D The ripples pass through a narrow gap. 
 
 
20 Light travels at a speed of  2.0 × 108

 m / s in a glass block. 
 

In the glass, the wavelength of the light is 4.0 × 10–7
 m. 

 
What is the frequency of the light? 

A 2.0 × 10–15
 Hz 

B 1.3 × 10–2
 Hz 

C 80 Hz 

D 5.0 × 1014
 Hz 

 
 
21 Scout P signals to scout Q on the other side of a valley by using a mirror to reflect the Sun’s light. 
 

mirror

scout P
Sun’s
light

scout Q

 
 

Which mirror position allows the Sun’s light to be reflected to scout Q? 
 

Sun’s
light

Sun’s
light

Sun’s
light

Sun’s
light

mirror
A B C D
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19 A tank contains water. Ripples are produced on the surface of the water. 
 

What causes the ripples to refract? 

A The cold water in the tank is replaced by warm water. 

B The ripples change speed as they move from deep to shallow water. 

C The ripples hit the wall of the tank. 

D The ripples pass through a narrow gap. 
 
 
20 Light travels at a speed of  2.0 × 108

 m / s in a glass block. 
 

In the glass, the wavelength of the light is 4.0 × 10–7
 m. 

 
What is the frequency of the light? 

A 2.0 × 10–15
 Hz 

B 1.3 × 10–2
 Hz 

C 80 Hz 

D 5.0 × 1014
 Hz 

 
 
21 Scout P signals to scout Q on the other side of a valley by using a mirror to reflect the Sun’s light. 
 

mirror

scout P
Sun’s
light

scout Q

 
 

Which mirror position allows the Sun’s light to be reflected to scout Q? 
 

Sun’s
light

Sun’s
light

Sun’s
light

Sun’s
light

mirror
A B C D
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22 A scientist describes light as being monochromatic. 
 

What does this tell you about the light? 

A It has a single frequency. 

B It has more than one wavelength. 

C It travels at a single speed in a single direction. 

D It travels at different speeds in different directions. 
 
 
23 Which statement is not correct? 

A The speed of long-wavelength infra-red radiation in a vacuum is greater than that of short-
wavelength ultraviolet light. 

B The speed of microwaves in air is approximately 3.0 × 108
 m / s. 

C The speed of γ-rays emitted from a sample of cobalt-60 is 3.0 × 105
 km / s. 

D The X-rays emitted in a supernova explosion reach the Earth at the same time as the visible 
light emitted. 

 
 
24 A siren is emitting a sound. As time passes, the sound becomes louder and higher pitched. 
 

What is happening to the amplitude and to the frequency of the emitted sound wave? 
 

 amplitude frequency 

A decreasing decreasing 

B decreasing increasing 

C increasing decreasing 

D increasing increasing 
 
 
25 A permanent magnet is placed close to a bar of soft iron. 
 

S N P Qpermanent
magnet soft iron bar

 
 

What are the polarities of end P and of end Q? 
 

 end P end Q 

A N N 

B N S 

C S N 

D S S 
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22 A scientist describes light as being monochromatic. 
 

What does this tell you about the light? 

A It has a single frequency. 

B It has more than one wavelength. 

C It travels at a single speed in a single direction. 

D It travels at different speeds in different directions. 
 
 
23 Which statement is not correct? 

A The speed of long-wavelength infra-red radiation in a vacuum is greater than that of short-
wavelength ultraviolet light. 

B The speed of microwaves in air is approximately 3.0 × 108
 m / s. 

C The speed of γ-rays emitted from a sample of cobalt-60 is 3.0 × 105
 km / s. 

D The X-rays emitted in a supernova explosion reach the Earth at the same time as the visible 
light emitted. 

 
 
24 A siren is emitting a sound. As time passes, the sound becomes louder and higher pitched. 
 

What is happening to the amplitude and to the frequency of the emitted sound wave? 
 

 amplitude frequency 

A decreasing decreasing 

B decreasing increasing 

C increasing decreasing 

D increasing increasing 
 
 
25 A permanent magnet is placed close to a bar of soft iron. 
 

S N P Qpermanent
magnet soft iron bar

 
 

What are the polarities of end P and of end Q? 
 

 end P end Q 

A N N 

B N S 

C S N 

D S S 
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22 A scientist describes light as being monochromatic. 
 

What does this tell you about the light? 

A It has a single frequency. 

B It has more than one wavelength. 

C It travels at a single speed in a single direction. 

D It travels at different speeds in different directions. 
 
 
23 Which statement is not correct? 

A The speed of long-wavelength infra-red radiation in a vacuum is greater than that of short-
wavelength ultraviolet light. 

B The speed of microwaves in air is approximately 3.0 × 108
 m / s. 

C The speed of γ-rays emitted from a sample of cobalt-60 is 3.0 × 105
 km / s. 

D The X-rays emitted in a supernova explosion reach the Earth at the same time as the visible 
light emitted. 

 
 
24 A siren is emitting a sound. As time passes, the sound becomes louder and higher pitched. 
 

What is happening to the amplitude and to the frequency of the emitted sound wave? 
 

 amplitude frequency 

A decreasing decreasing 

B decreasing increasing 

C increasing decreasing 

D increasing increasing 
 
 
25 A permanent magnet is placed close to a bar of soft iron. 
 

S N P Qpermanent
magnet soft iron bar

 
 

What are the polarities of end P and of end Q? 
 

 end P end Q 

A N N 

B N S 

C S N 

D S S 
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18 The diagram shows a pan used for cooking food. 
 

base of pan

handle of pan

 
 

Which row is correct for the materials used to make the base and the handle of the pan? 
 

 base of pan handle of pan 

A good thermal conductor good thermal conductor 

B good thermal conductor poor thermal conductor 

C poor thermal conductor good thermal conductor 

D poor thermal conductor poor thermal conductor 
 
 
19 The diagram shows a wave. 
 

2.0

1.0

0

–1.0

–2.0

displacement
/ cm

distance
/ cm

0 4.0 8.0 12.0 16.0 20.0 24.0 28.0

 
 

Which row is correct? 
 

 amplitude of 
the wave / cm 

wavelength of 
the wave / cm 

A 1.0 4.0 

B 1.0 8.0 

C 2.0 4.0 

D 2.0 8.0 
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20 Light travels at a speed of  2.0 × 108
 m / s in a glass block. 

 
In the glass, the wavelength of the light is 4.0 × 10–7

 m. 
 

What is the frequency of the light? 

A 2.0 × 10–15
 Hz 

B 1.3 × 10–2
 Hz 

C 80 Hz 

D 5.0 × 1014
 Hz 

 
 
21 Scout P signals to scout Q on the other side of a valley by using a mirror to reflect the Sun’s light. 
 

mirror

scout P
Sun’s
light

scout Q

 
 

Which mirror position allows the Sun’s light to be reflected to scout Q? 
 

Sun’s
light

Sun’s
light

Sun’s
light

Sun’s
light

mirror
A B C D
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20 Light travels at a speed of  2.0 × 108
 m / s in a glass block. 

 
In the glass, the wavelength of the light is 4.0 × 10–7

 m. 
 

What is the frequency of the light? 

A 2.0 × 10–15
 Hz 

B 1.3 × 10–2
 Hz 

C 80 Hz 

D 5.0 × 1014
 Hz 

 
 
21 Scout P signals to scout Q on the other side of a valley by using a mirror to reflect the Sun’s light. 
 

mirror

scout P
Sun’s
light

scout Q

 
 

Which mirror position allows the Sun’s light to be reflected to scout Q? 
 

Sun’s
light

Sun’s
light

Sun’s
light

Sun’s
light

mirror
A B C D
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22 Images formed by lenses and mirrors can either be described as real or as virtual. 
 

Which row describes real and virtual images of a point object? 
 

 real images virtual images 

A 
 

formed where light rays 
meet 

an image in a plane mirror is an 
example of a virtual image 

B 
 

formed where light rays 
meet 

can be projected onto a screen 
 

C 
 

formed from where light rays 
appear to diverge  

an image in a plane mirror is an 
example of a virtual image 

D 
 

formed from where light rays 
appear to diverge  

can be projected onto a screen 
 

 
 
23 The diagram shows the air molecules in part of a sound wave at a particular moment in time. 
 

X

 
 

Which statement is not correct? 

A Earlier, there was compression at X. 

B Later, there will be a rarefaction at X. 

C This part of the wave is travelling horizontally across the page. 

D This part of the wave is travelling towards the top of the page. 
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22 Images formed by lenses and mirrors can either be described as real or as virtual. 
 

Which row describes real and virtual images of a point object? 
 

 real images virtual images 

A 
 

formed where light rays 
meet 

an image in a plane mirror is an 
example of a virtual image 

B 
 

formed where light rays 
meet 

can be projected onto a screen 
 

C 
 

formed from where light rays 
appear to diverge  

an image in a plane mirror is an 
example of a virtual image 

D 
 

formed from where light rays 
appear to diverge  

can be projected onto a screen 
 

 
 
23 The diagram shows the air molecules in part of a sound wave at a particular moment in time. 
 

X

 
 

Which statement is not correct? 

A Earlier, there was compression at X. 

B Later, there will be a rarefaction at X. 

C This part of the wave is travelling horizontally across the page. 

D This part of the wave is travelling towards the top of the page. 
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24 The diagram shows the ranges of human hearing and of ultrasound waves. 
 

0 101

2 × 101 2 × 104

102 103 104 105 106

range of
human hearing ultrasound

 
 

To which characteristic of sound waves do the numbers on the diagram refer? 

A amplitude in cm 

B frequency in Hz 

C speed in metres / second 

D wavelength in metres 
 
 
25 A permanent magnet is placed close to a bar of soft iron. 
 

S N P Qpermanent
magnet soft iron bar

 
 

What are the polarities of end P and of end Q? 
 

 end P end Q 

A N N 

B N S 

C S N 

D S S 
 
 
26 Which method is used to demagnetise a magnet? 

A cool it in a freezer 

B drop it into a beaker of water 

C place it inside a coil carrying a direct current 

D strike it with a hammer 
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20 One end of a copper bar is heated to a high temperature. 
 

Which mechanism is responsible for the transfer of thermal energy to the other end of the copper 
bar? 

A the lattice vibrations of copper ions only 

B the lattice vibrations of copper ions and the movement of high energy electrons along the bar 

C the movement of high energy copper ions along the bar 

D the movement of high energy electrons along the bar only 
 
 
21 Plane water waves travel from a shallow region into a deeper region. They travel more quickly in 

the deeper water. 
 

wave

direction

shallow water

deep water

boundary

 
 

Which diagram shows the wave pattern in the deeper water? 
 

A B C D

 
 
 
22 Which statement about the image formed by a plane mirror is correct? 

A The image is larger than the object. 

B The image is smaller than the object. 

C The image is twice as far from the mirror as the object. 

D The image is virtual. 
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20 One end of a copper bar is heated to a high temperature. 
 

Which mechanism is responsible for the transfer of thermal energy to the other end of the copper 
bar? 

A the lattice vibrations of copper ions only 

B the lattice vibrations of copper ions and the movement of high energy electrons along the bar 

C the movement of high energy copper ions along the bar 

D the movement of high energy electrons along the bar only 
 
 
21 Plane water waves travel from a shallow region into a deeper region. They travel more quickly in 

the deeper water. 
 

wave

direction

shallow water

deep water

boundary

 
 

Which diagram shows the wave pattern in the deeper water? 
 

A B C D

 
 
 
22 Which statement about the image formed by a plane mirror is correct? 

A The image is larger than the object. 

B The image is smaller than the object. 

C The image is twice as far from the mirror as the object. 

D The image is virtual. 
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23 A ray of light is incident on a glass-air surface. The diagrams show the ray of light at different 
angles of incidence in the glass. 

 

40°

air

glass

44°

air

glass

48°

air

glass

 
 

What is the refractive index of the glass? 

A 1.35 B 1.44 C 1.50 D 1.55 
 
 
24 Different parts of the electromagnetic spectrum are used for different purposes. Below are four 

statements about parts of the spectrum. 
 

statement 1: Infra-red waves are used in television remote controllers. 

statement 2: Radio waves are used to transmit television pictures from satellites to Earth. 

statement 3: Ultraviolet waves are used for intruder alarms. 

statement 4: X-rays are used for security checks. 
 

Which statements are correct? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
25 Iron is used for the core of a transformer and steel is used to make a bar magnet. 
 

Which statement explains these uses of iron and of steel? 

A Iron is a magnetic material and steel is a non-magnetic material. 

B Iron is a permanent magnetic material and steel is a temporary magnetic material. 

C Iron is a temporary magnetic material and steel is a permanent magnetic material. 

D Iron is a non-magnetic material and steel is a magnetic material. 
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23 A ray of light is incident on a glass-air surface. The diagrams show the ray of light at different 
angles of incidence in the glass. 

 

40°

air

glass

44°

air

glass

48°

air

glass

 
 

What is the refractive index of the glass? 

A 1.35 B 1.44 C 1.50 D 1.55 
 
 
24 Different parts of the electromagnetic spectrum are used for different purposes. Below are four 

statements about parts of the spectrum. 
 

statement 1: Infra-red waves are used in television remote controllers. 

statement 2: Radio waves are used to transmit television pictures from satellites to Earth. 

statement 3: Ultraviolet waves are used for intruder alarms. 

statement 4: X-rays are used for security checks. 
 

Which statements are correct? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
25 Iron is used for the core of a transformer and steel is used to make a bar magnet. 
 

Which statement explains these uses of iron and of steel? 

A Iron is a magnetic material and steel is a non-magnetic material. 

B Iron is a permanent magnetic material and steel is a temporary magnetic material. 

C Iron is a temporary magnetic material and steel is a permanent magnetic material. 

D Iron is a non-magnetic material and steel is a magnetic material. 
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26 A sheet of ice floats on water. A source of sound S is positioned at the edge of the ice sheet. 
 

Four microphones are placed equal distances from S. 
 

Which microphone detects the sound from S first? 
 

S

A

C

D
B

ice

air

water

 
 
 
27 A bar magnet is placed inside a current-carrying coil. The diagram shows four different 

experiments. 
 

magnet slowly

removed

1

magnet slowly

removed

2

current in coil

slowly reduced

3

+ –

current in coil

slowly reduced

4

+ –  
 

In which experiments is the magnet demagnetised? 

A 1 and 2 B 1 and 3 C 2 and 4 D 3 and 4 
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20 A lamp has a metal filament that glows when heated by an electric current. 
 

The middle of the filament is at a very high temperature. The ends of the filament, which are 
connected to the base of the lamp, are cooler. 

 
Which statement is correct? 

A Some thermal energy is conducted to the base of the lamp. 

B The filament radiates energy equally at all points along its length. 

C The lamp transfers all of the electrical energy it receives into light energy. 

D When the voltage across the filament is halved, the power output is halved. 
 
 
21 Plane water waves travel from a shallow region into a deeper region. They travel more quickly in 

the deeper water. 
 

wave
direction

shallow water

deep water

boundary

 
 

Which diagram shows the wave pattern in the deeper water? 
 

A B C D

 
 
 
22 A thin converging lens has a focal length of 6.0 cm. An observer looks through the lens at an 

object which is placed 4.0 cm from the lens. 
 

4.0 cm

object
eye

 
 

Which description of the image that is observed is correct? 

A diminished and inverted 

B diminished and virtual 

C enlarged and inverted 

D enlarged and virtual 
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20 A lamp has a metal filament that glows when heated by an electric current. 
 

The middle of the filament is at a very high temperature. The ends of the filament, which are 
connected to the base of the lamp, are cooler. 

 
Which statement is correct? 

A Some thermal energy is conducted to the base of the lamp. 

B The filament radiates energy equally at all points along its length. 

C The lamp transfers all of the electrical energy it receives into light energy. 

D When the voltage across the filament is halved, the power output is halved. 
 
 
21 Plane water waves travel from a shallow region into a deeper region. They travel more quickly in 

the deeper water. 
 

wave
direction

shallow water

deep water

boundary

 
 

Which diagram shows the wave pattern in the deeper water? 
 

A B C D

 
 
 
22 A thin converging lens has a focal length of 6.0 cm. An observer looks through the lens at an 

object which is placed 4.0 cm from the lens. 
 

4.0 cm

object
eye

 
 

Which description of the image that is observed is correct? 

A diminished and inverted 

B diminished and virtual 

C enlarged and inverted 

D enlarged and virtual 
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23 A transmitter produces radio waves of wavelength 1500 m. It takes the waves 0.025 s to travel 
from the transmitter to a radio receiver. 

 
What is the distance between the radio transmitter and the receiver? 

A 5.0 × 103
 m B 2.0 × 105

 m C 7.5 × 106
 m D 1.1 × 1010

 m 
 
 
24 Different parts of the electromagnetic spectrum are used for different purposes. Below are four 

statements about parts of the spectrum. 
 

statement 1: Infra-red waves are used in television remote controllers. 

statement 2: Radio waves are used to transmit television pictures from satellites to Earth. 

statement 3: Ultraviolet waves are used for intruder alarms. 

statement 4: X-rays are used for security checks. 
 

Which statements are correct? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
25 A sheet of ice floats on water. A source of sound S is positioned at the edge of the ice sheet. 
 

Four microphones are placed equal distances from S. 
 

Which microphone detects the sound from S first? 
 

S

A

C

D
B

ice

air

water
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23 A transmitter produces radio waves of wavelength 1500 m. It takes the waves 0.025 s to travel 
from the transmitter to a radio receiver. 

 
What is the distance between the radio transmitter and the receiver? 

A 5.0 × 103
 m B 2.0 × 105

 m C 7.5 × 106
 m D 1.1 × 1010

 m 
 
 
24 Different parts of the electromagnetic spectrum are used for different purposes. Below are four 

statements about parts of the spectrum. 
 

statement 1: Infra-red waves are used in television remote controllers. 

statement 2: Radio waves are used to transmit television pictures from satellites to Earth. 

statement 3: Ultraviolet waves are used for intruder alarms. 

statement 4: X-rays are used for security checks. 
 

Which statements are correct? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
25 A sheet of ice floats on water. A source of sound S is positioned at the edge of the ice sheet. 
 

Four microphones are placed equal distances from S. 
 

Which microphone detects the sound from S first? 
 

S

A

C

D
B

ice

air

water
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23 A transmitter produces radio waves of wavelength 1500 m. It takes the waves 0.025 s to travel 
from the transmitter to a radio receiver. 

 
What is the distance between the radio transmitter and the receiver? 

A 5.0 × 103
 m B 2.0 × 105

 m C 7.5 × 106
 m D 1.1 × 1010

 m 
 
 
24 Different parts of the electromagnetic spectrum are used for different purposes. Below are four 

statements about parts of the spectrum. 
 

statement 1: Infra-red waves are used in television remote controllers. 

statement 2: Radio waves are used to transmit television pictures from satellites to Earth. 

statement 3: Ultraviolet waves are used for intruder alarms. 

statement 4: X-rays are used for security checks. 
 

Which statements are correct? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
25 A sheet of ice floats on water. A source of sound S is positioned at the edge of the ice sheet. 
 

Four microphones are placed equal distances from S. 
 

Which microphone detects the sound from S first? 
 

S

A

C

D
B

ice

air

water
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20 Four different surfaces are at the same high temperature. 
 

Which surface will emit thermal radiation at the slowest rate? 
 

 colour of 
surface 

texture of 
surface 

surface 
area / cm2 

A black dull 10 

B black dull 100 

C white shiny 10 

D white shiny 100 
 
 
21 Plane water waves travel from a shallow region into a deeper region. They travel more quickly in 

the deeper water. 
 

wave
direction

shallow water

deep water

boundary

 
 

Which diagram shows the wave pattern in the deeper water? 
 

A B C D

 
 
 
22 An object is placed 8.0 cm from a thin converging lens of focal length 5.0 cm. 
 

5.0 cm

8.0 cm

converging lens

F
object

 
 

Which statement about the image formed by the lens is correct? 

A The image is real and inverted. 

B The image is real and upright. 

C The image is virtual and inverted. 

D The image is virtual and upright. 
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20 Four different surfaces are at the same high temperature. 
 

Which surface will emit thermal radiation at the slowest rate? 
 

 colour of 
surface 

texture of 
surface 

surface 
area / cm2 

A black dull 10 

B black dull 100 

C white shiny 10 

D white shiny 100 
 
 
21 Plane water waves travel from a shallow region into a deeper region. They travel more quickly in 

the deeper water. 
 

wave
direction

shallow water

deep water

boundary

 
 

Which diagram shows the wave pattern in the deeper water? 
 

A B C D

 
 
 
22 An object is placed 8.0 cm from a thin converging lens of focal length 5.0 cm. 
 

5.0 cm

8.0 cm

converging lens

F
object

 
 

Which statement about the image formed by the lens is correct? 

A The image is real and inverted. 

B The image is real and upright. 

C The image is virtual and inverted. 

D The image is virtual and upright. 
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23 Light travels through air and then enters and travels through a parallel-sided glass block. 
 

Which statement is correct? 

A The angle of incidence is greater than the angle of refraction as the light leaves the block. 

B The light emerging from the block is parallel to the light entering the block. 

C The speed of the light decreases as it leaves the block. 

D The wavelength of the light does not change as it enters the block. 
 
 
24 Different parts of the electromagnetic spectrum are used for different purposes. Below are four 

statements about parts of the spectrum. 
 

statement 1: Infra-red waves are used in television remote controllers. 

statement 2: Radio waves are used to transmit television pictures from satellites to Earth. 

statement 3: Ultraviolet waves are used for intruder alarms. 

statement 4: X-rays are used for security checks. 
 

Which statements are correct? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
25 A sheet of ice floats on water. A source of sound S is positioned at the edge of the ice sheet. 
 

Four microphones are placed equal distances from S. 
 

Which microphone detects the sound from S first? 
 

S

A

C

D
B

ice

air

water
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23 Light travels through air and then enters and travels through a parallel-sided glass block. 
 

Which statement is correct? 

A The angle of incidence is greater than the angle of refraction as the light leaves the block. 

B The light emerging from the block is parallel to the light entering the block. 

C The speed of the light decreases as it leaves the block. 

D The wavelength of the light does not change as it enters the block. 
 
 
24 Different parts of the electromagnetic spectrum are used for different purposes. Below are four 

statements about parts of the spectrum. 
 

statement 1: Infra-red waves are used in television remote controllers. 

statement 2: Radio waves are used to transmit television pictures from satellites to Earth. 

statement 3: Ultraviolet waves are used for intruder alarms. 

statement 4: X-rays are used for security checks. 
 

Which statements are correct? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
25 A sheet of ice floats on water. A source of sound S is positioned at the edge of the ice sheet. 
 

Four microphones are placed equal distances from S. 
 

Which microphone detects the sound from S first? 
 

S

A

C

D
B

ice

air

water
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23 Light travels through air and then enters and travels through a parallel-sided glass block. 
 

Which statement is correct? 

A The angle of incidence is greater than the angle of refraction as the light leaves the block. 

B The light emerging from the block is parallel to the light entering the block. 

C The speed of the light decreases as it leaves the block. 

D The wavelength of the light does not change as it enters the block. 
 
 
24 Different parts of the electromagnetic spectrum are used for different purposes. Below are four 

statements about parts of the spectrum. 
 

statement 1: Infra-red waves are used in television remote controllers. 

statement 2: Radio waves are used to transmit television pictures from satellites to Earth. 

statement 3: Ultraviolet waves are used for intruder alarms. 

statement 4: X-rays are used for security checks. 
 

Which statements are correct? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
25 A sheet of ice floats on water. A source of sound S is positioned at the edge of the ice sheet. 
 

Four microphones are placed equal distances from S. 
 

Which microphone detects the sound from S first? 
 

S

A

C

D
B

ice

air

water
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20 Two metal cans are identical, except that one has a shiny silver outer surface and the other has a 
dull black outer surface. They each have 300 g of water at 80 °C sealed inside them. They are 
both in a vacuum, in the darkness of outer space. 

 
How does the temperature of the water in each one change? 

A Neither one will cool down. 

B The water in the black can cools more slowly than that in the shiny can. 

C The water in the shiny can cools more slowly than that in the black can. 

D They both cool down at the same rate. 
 
 
21 The diagram shows a wave before it reflects from a barrier. 
 

Which labelled section of the diagram represents a wavefront? 
 

B

A

C D

barrier

 
 
 
22 A vibrating object produces ripples on the surface of a liquid. The object completes 20 vibrations 

every second. The spacing of the ripples, from one crest to the next, is 3.0 cm. 
 

What is the speed of the ripples? 

A 0.15 cm / s B 6.7 cm / s C 60 cm / s D 120 cm / s 
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20 Two metal cans are identical, except that one has a shiny silver outer surface and the other has a 
dull black outer surface. They each have 300 g of water at 80 °C sealed inside them. They are 
both in a vacuum, in the darkness of outer space. 

 
How does the temperature of the water in each one change? 

A Neither one will cool down. 

B The water in the black can cools more slowly than that in the shiny can. 

C The water in the shiny can cools more slowly than that in the black can. 

D They both cool down at the same rate. 
 
 
21 The diagram shows a wave before it reflects from a barrier. 
 

Which labelled section of the diagram represents a wavefront? 
 

B

A

C D

barrier

 
 
 
22 A vibrating object produces ripples on the surface of a liquid. The object completes 20 vibrations 

every second. The spacing of the ripples, from one crest to the next, is 3.0 cm. 
 

What is the speed of the ripples? 

A 0.15 cm / s B 6.7 cm / s C 60 cm / s D 120 cm / s 
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23 A narrow beam of light is travelling through a transparent liquid. It meets the surface as shown, at 
an angle of incidence of 40°. The refractive index of the liquid is 1.5. 

 

40°

air
liquid

 
 

What is the angle of refraction as the light enters the air? 

A 25° B 27° C 60° D 75° 
 
 
24 Which diagram correctly represents rays of light passing through a converging lens in a camera? 
 

A B

C

object image

camera
D

object image

camera

object

lens

image

camera

lens

object image

camera

lens

lens
 

 
 
25 What is the speed of X-rays in a vacuum and in air? 
 

 in a vacuum in air 

A 3.0 × 106
 m / s 2.0 × 106

 m / s 

B 3.0 × 106
 m / s 3.0 × 106

 m / s 

C 3.0 × 108
 m / s 2.0 × 108

 m / s 

D 3.0 × 108
 m / s 3.0 × 108

 m / s 
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23 A narrow beam of light is travelling through a transparent liquid. It meets the surface as shown, at 
an angle of incidence of 40°. The refractive index of the liquid is 1.5. 

 

40°

air
liquid

 
 

What is the angle of refraction as the light enters the air? 

A 25° B 27° C 60° D 75° 
 
 
24 Which diagram correctly represents rays of light passing through a converging lens in a camera? 
 

A B

C

object image

camera
D

object image

camera

object

lens

image

camera

lens

object image

camera

lens

lens
 

 
 
25 What is the speed of X-rays in a vacuum and in air? 
 

 in a vacuum in air 

A 3.0 × 106
 m / s 2.0 × 106

 m / s 

B 3.0 × 106
 m / s 3.0 × 106

 m / s 

C 3.0 × 108
 m / s 2.0 × 108

 m / s 

D 3.0 × 108
 m / s 3.0 × 108

 m / s 
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23 A narrow beam of light is travelling through a transparent liquid. It meets the surface as shown, at 
an angle of incidence of 40°. The refractive index of the liquid is 1.5. 

 

40°

air
liquid

 
 

What is the angle of refraction as the light enters the air? 

A 25° B 27° C 60° D 75° 
 
 
24 Which diagram correctly represents rays of light passing through a converging lens in a camera? 
 

A B

C

object image

camera
D

object image

camera

object

lens

image

camera

lens

object image

camera

lens

lens
 

 
 
25 What is the speed of X-rays in a vacuum and in air? 
 

 in a vacuum in air 

A 3.0 × 106
 m / s 2.0 × 106

 m / s 

B 3.0 × 106
 m / s 3.0 × 106

 m / s 

C 3.0 × 108
 m / s 2.0 × 108

 m / s 

D 3.0 × 108
 m / s 3.0 × 108

 m / s 



0625 Physics Paper 2 - Waves
Topical questions | 470 questions

130. Question | 0625 Feb-March 2019 P2 V2 Q26 10 

© UCLES 2019 0625/22/F/M/19  

26 A sound wave passes a point. The air pressure at that point increases and then decreases 
300 times every second. 

 
Which descriptions apply to this sound wave? 

 
 the type of wave motion the frequency of the sound 

A longitudinal outside human hearing range 

B longitudinal within human hearing range 

C transverse outside human hearing range 

D transverse within human hearing range 
 
 
27 A boy stands 150 m from a wall. He claps and when he hears the echo, he immediately claps 

again. He continues this for some time. 
 

Another student has a stop-watch. She starts the watch on the first clap and stops it on the 
eleventh clap. The watch reads 10.0 s. 

 
Which value do her measurements give for the speed of sound in air? 

A 150 m / s B 170 m / s C 300 m / s D 330 m / s 
 
 
28 The ends of three metal rods are tested by holding end Q of rod 1 close to the others in turn. 
 

rod 1 rod 2 rod 3

Q

R

S

T

U

 
 

The results are as follows. 
 

End Q attracts end R. 

End Q attracts end S. 

End Q attracts end T. 

End Q repels end U. 
 

Which of the metal rods is a magnet? 

A rod 1 only 

B rod 1 and rod 2 

C rod 1 and rod 3 

D rod 3 only 
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18 The metal surface of a kettle is hot. 
 

What happens to the cool air outside the kettle when it comes into contact with the hot kettle? 

A The density of the air decreases and the air falls. 

B The density of the air decreases and the air rises. 

C The density of the air increases and the air falls. 

D The density of the air increases and the air rises. 
 
 
19 Some hot water is sealed inside a metal can. The can is in a vacuum in outer space. The hot 

water slowly cools down. 
 

How does the thermal energy escape into space? 

A by conduction then convection 

B by conduction then radiation 

C by evaporation then convection 

D by evaporation then radiation 
 
 
20 When water waves pass through a gap they diffract. 
 

The diagrams show wavefronts approaching a narrow gap. 
 

In which diagram will the diffraction be least? 
 

A B C D

 
 
 
21 An object is placed 30 cm in front of a plane mirror. 
 

Which statement describes the image of the object? 

A The image is the same size and 30 cm from the object. 

B The image is the same size and 60 cm from the object. 

C The image is smaller and 30 cm from the object. 

D The image is smaller and 60 cm from the object. 
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18 The metal surface of a kettle is hot. 
 

What happens to the cool air outside the kettle when it comes into contact with the hot kettle? 

A The density of the air decreases and the air falls. 

B The density of the air decreases and the air rises. 

C The density of the air increases and the air falls. 

D The density of the air increases and the air rises. 
 
 
19 Some hot water is sealed inside a metal can. The can is in a vacuum in outer space. The hot 

water slowly cools down. 
 

How does the thermal energy escape into space? 

A by conduction then convection 

B by conduction then radiation 

C by evaporation then convection 

D by evaporation then radiation 
 
 
20 When water waves pass through a gap they diffract. 
 

The diagrams show wavefronts approaching a narrow gap. 
 

In which diagram will the diffraction be least? 
 

A B C D

 
 
 
21 An object is placed 30 cm in front of a plane mirror. 
 

Which statement describes the image of the object? 

A The image is the same size and 30 cm from the object. 

B The image is the same size and 60 cm from the object. 

C The image is smaller and 30 cm from the object. 

D The image is smaller and 60 cm from the object. 
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22 A small object O is placed near a converging lens, as shown. The lens forms an image I. 
 

I O

 
 

Which statement is correct? 

A The image I is diminished. 

B The image I is inverted. 

C The image I is real. 

D The object O is closer to the lens than its principal focus. 
 
 
23 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infra-red radiation from the Sun disappears before visible light and ultra-violet radiation. 

B Ultra-violet radiation from the Sun disappears before visible light and infra-red radiation. 

C Visible light from the Sun disappears before ultra-violet radiation and infra-red radiation. 

D Infra-red radiation, ultra-violet radiation and visible light from the Sun all disappear at the 
same moment. 

 
 
24 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 

reflected from a shoal of fish. The sound reaches the boat again after 1.2 s. The speed of sound 
in the water is 1500 m / s. 

 

shoal of fish

boat

 
 

How far below the bottom of the boat is the shoal of fish? 

A 450 m B 900 m C 1800 m D 3600 m 
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22 A small object O is placed near a converging lens, as shown. The lens forms an image I. 
 

I O

 
 

Which statement is correct? 

A The image I is diminished. 

B The image I is inverted. 

C The image I is real. 

D The object O is closer to the lens than its principal focus. 
 
 
23 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infra-red radiation from the Sun disappears before visible light and ultra-violet radiation. 

B Ultra-violet radiation from the Sun disappears before visible light and infra-red radiation. 

C Visible light from the Sun disappears before ultra-violet radiation and infra-red radiation. 

D Infra-red radiation, ultra-violet radiation and visible light from the Sun all disappear at the 
same moment. 

 
 
24 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 

reflected from a shoal of fish. The sound reaches the boat again after 1.2 s. The speed of sound 
in the water is 1500 m / s. 

 

shoal of fish

boat

 
 

How far below the bottom of the boat is the shoal of fish? 

A 450 m B 900 m C 1800 m D 3600 m 
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22 A small object O is placed near a converging lens, as shown. The lens forms an image I. 
 

I O

 
 

Which statement is correct? 

A The image I is diminished. 

B The image I is inverted. 

C The image I is real. 

D The object O is closer to the lens than its principal focus. 
 
 
23 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infra-red radiation from the Sun disappears before visible light and ultra-violet radiation. 

B Ultra-violet radiation from the Sun disappears before visible light and infra-red radiation. 

C Visible light from the Sun disappears before ultra-violet radiation and infra-red radiation. 

D Infra-red radiation, ultra-violet radiation and visible light from the Sun all disappear at the 
same moment. 

 
 
24 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 

reflected from a shoal of fish. The sound reaches the boat again after 1.2 s. The speed of sound 
in the water is 1500 m / s. 

 

shoal of fish

boat

 
 

How far below the bottom of the boat is the shoal of fish? 

A 450 m B 900 m C 1800 m D 3600 m 
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25 What is the approximate value of the speed of sound in air at normal temperature? 

A 340 m / s B 34 000 m / s C 340 km / s D 3.0 × 108
 m / s 

 
 
26 Why is soft iron used for the core of an electromagnet? 

A Soft iron easily becomes a permanent magnet. 

B Soft iron is a good electrical conductor. 

C Soft iron is a poor thermal conductor. 

D Soft iron loses its magnetism when the current in the coil is switched off. 
 
 
27 Diagram 1 shows two thin, uncharged strips of plastic. 
 

Diagram 2 shows the same strips after they have been rubbed with a dry cloth. 
 

diagram 1 diagram 2

strips
of plastic

strips
of plastic

 
 

Which row describes the charge on the strips after rubbing, and the force between the strips after 
rubbing? 

 
 charge on strips force between strips 

A opposite attraction 

B opposite repulsion 

C the same attraction 

D the same repulsion 
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18 The metal surface of a kettle is hot. 
 

What happens to the cool air outside the kettle when it comes into contact with the hot kettle? 

A The density of the air decreases and the air falls. 

B The density of the air decreases and the air rises. 

C The density of the air increases and the air falls. 

D The density of the air increases and the air rises. 
 
 
19 Vacuum flasks usually have silvered walls that help to keep the contents of the flask hot. 
 

Why are the walls silvered? 

A to absorb thermal energy from the air around the flask 

B to increase the rate of convection inside the flask 

C to reduce energy loss to the surroundings by conduction 

D to reflect thermal radiation back into the flask 
 
 
20 When water waves pass through a gap they diffract. 
 

The diagrams show wavefronts approaching a narrow gap. 
 

In which diagram will the diffraction be least? 
 

A B C D

 
 
 
21 Which conditions are necessary for light to be totally internally reflected? 
 

 the incident light is in angle of incidence 

A the less dense medium less than the critical angle 

B the less dense medium greater than the critical angle 

C the more dense medium less than the critical angle 

D the more dense medium greater than the critical angle 
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18 The metal surface of a kettle is hot. 
 

What happens to the cool air outside the kettle when it comes into contact with the hot kettle? 

A The density of the air decreases and the air falls. 

B The density of the air decreases and the air rises. 

C The density of the air increases and the air falls. 

D The density of the air increases and the air rises. 
 
 
19 Vacuum flasks usually have silvered walls that help to keep the contents of the flask hot. 
 

Why are the walls silvered? 

A to absorb thermal energy from the air around the flask 

B to increase the rate of convection inside the flask 

C to reduce energy loss to the surroundings by conduction 

D to reflect thermal radiation back into the flask 
 
 
20 When water waves pass through a gap they diffract. 
 

The diagrams show wavefronts approaching a narrow gap. 
 

In which diagram will the diffraction be least? 
 

A B C D

 
 
 
21 Which conditions are necessary for light to be totally internally reflected? 
 

 the incident light is in angle of incidence 

A the less dense medium less than the critical angle 

B the less dense medium greater than the critical angle 

C the more dense medium less than the critical angle 

D the more dense medium greater than the critical angle 
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22 Light is travelling through air. The light strikes a glass block at an angle of incidence of 45°. The 
glass has a refractive index of 1.4. 

 
What is the angle of refraction of the light as it enters the glass? 

A 29° B 30° C 32° D 82° 
 
 
23 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infra-red radiation from the Sun disappears before visible light and ultra-violet radiation. 

B Ultra-violet radiation from the Sun disappears before visible light and infra-red radiation. 

C Visible light from the Sun disappears before ultra-violet radiation and infra-red radiation. 

D Infra-red radiation, ultra-violet radiation and visible light from the Sun all disappear at the 
same moment. 

 
 
24 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 

reflected from a shoal of fish. The sound reaches the boat again after 1.2 s. The speed of sound 
in the water is 1500 m / s. 

 

shoal of fish

boat

 
 

How far below the bottom of the boat is the shoal of fish? 

A 450 m B 900 m C 1800 m D 3600 m 
 
 
25 An observer stands at the finish line of a 100 m race. He wants to time the winner’s run. He starts 

his stop-watch as soon as he sees the smoke from the starting gun instead of when he hears the 
bang. 

 
What is the reason for doing this? 

A Light travels much faster than sound. 

B There is a risk he might respond to an echo from a wall. 

C Humans react slower to sound than to light. 

D Humans react more quickly to sound than to light. 
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22 Light is travelling through air. The light strikes a glass block at an angle of incidence of 45°. The 
glass has a refractive index of 1.4. 

 
What is the angle of refraction of the light as it enters the glass? 

A 29° B 30° C 32° D 82° 
 
 
23 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infra-red radiation from the Sun disappears before visible light and ultra-violet radiation. 

B Ultra-violet radiation from the Sun disappears before visible light and infra-red radiation. 

C Visible light from the Sun disappears before ultra-violet radiation and infra-red radiation. 

D Infra-red radiation, ultra-violet radiation and visible light from the Sun all disappear at the 
same moment. 

 
 
24 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 

reflected from a shoal of fish. The sound reaches the boat again after 1.2 s. The speed of sound 
in the water is 1500 m / s. 

 

shoal of fish

boat

 
 

How far below the bottom of the boat is the shoal of fish? 

A 450 m B 900 m C 1800 m D 3600 m 
 
 
25 An observer stands at the finish line of a 100 m race. He wants to time the winner’s run. He starts 

his stop-watch as soon as he sees the smoke from the starting gun instead of when he hears the 
bang. 

 
What is the reason for doing this? 

A Light travels much faster than sound. 

B There is a risk he might respond to an echo from a wall. 

C Humans react slower to sound than to light. 

D Humans react more quickly to sound than to light. 
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22 Light is travelling through air. The light strikes a glass block at an angle of incidence of 45°. The 
glass has a refractive index of 1.4. 

 
What is the angle of refraction of the light as it enters the glass? 

A 29° B 30° C 32° D 82° 
 
 
23 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infra-red radiation from the Sun disappears before visible light and ultra-violet radiation. 

B Ultra-violet radiation from the Sun disappears before visible light and infra-red radiation. 

C Visible light from the Sun disappears before ultra-violet radiation and infra-red radiation. 

D Infra-red radiation, ultra-violet radiation and visible light from the Sun all disappear at the 
same moment. 

 
 
24 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 

reflected from a shoal of fish. The sound reaches the boat again after 1.2 s. The speed of sound 
in the water is 1500 m / s. 

 

shoal of fish

boat

 
 

How far below the bottom of the boat is the shoal of fish? 

A 450 m B 900 m C 1800 m D 3600 m 
 
 
25 An observer stands at the finish line of a 100 m race. He wants to time the winner’s run. He starts 

his stop-watch as soon as he sees the smoke from the starting gun instead of when he hears the 
bang. 

 
What is the reason for doing this? 

A Light travels much faster than sound. 

B There is a risk he might respond to an echo from a wall. 

C Humans react slower to sound than to light. 

D Humans react more quickly to sound than to light. 
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22 Light is travelling through air. The light strikes a glass block at an angle of incidence of 45°. The 
glass has a refractive index of 1.4. 

 
What is the angle of refraction of the light as it enters the glass? 

A 29° B 30° C 32° D 82° 
 
 
23 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infra-red radiation from the Sun disappears before visible light and ultra-violet radiation. 

B Ultra-violet radiation from the Sun disappears before visible light and infra-red radiation. 

C Visible light from the Sun disappears before ultra-violet radiation and infra-red radiation. 

D Infra-red radiation, ultra-violet radiation and visible light from the Sun all disappear at the 
same moment. 

 
 
24 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 

reflected from a shoal of fish. The sound reaches the boat again after 1.2 s. The speed of sound 
in the water is 1500 m / s. 

 

shoal of fish

boat

 
 

How far below the bottom of the boat is the shoal of fish? 

A 450 m B 900 m C 1800 m D 3600 m 
 
 
25 An observer stands at the finish line of a 100 m race. He wants to time the winner’s run. He starts 

his stop-watch as soon as he sees the smoke from the starting gun instead of when he hears the 
bang. 

 
What is the reason for doing this? 

A Light travels much faster than sound. 

B There is a risk he might respond to an echo from a wall. 

C Humans react slower to sound than to light. 

D Humans react more quickly to sound than to light. 
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17 Why does a metal rod conduct thermal energy much better than a similar-sized plastic rod? 

A The molecules in the plastic are much closer together than the atoms in the metal. 

B The molecules in the plastic are much larger than the atoms in the metal. 

C The molecules in the plastic are much more tightly held together than the atoms in the metal. 

D The molecular structure in the plastic contains no free electrons, but the metal has free 
electrons. 

 
 
18 The metal surface of a kettle is hot. 
 

What happens to the cool air outside the kettle when it comes into contact with the hot kettle? 

A The density of the air decreases and the air falls. 

B The density of the air decreases and the air rises. 

C The density of the air increases and the air falls. 

D The density of the air increases and the air rises. 
 
 
19 When water waves pass through a gap they diffract. 
 

The diagrams show wavefronts approaching a narrow gap. 
 

In which diagram will the diffraction be least? 
 

A B C D

 
 
 
20 Sound travels through air at a speed of 340 m / s. A source generates sound waves at a frequency 

of 1.2 kHz. 
 

What is the wavelength of the sound waves? 

A 0.28 m B 3.5 m C 280 m D 410 m 
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17 Why does a metal rod conduct thermal energy much better than a similar-sized plastic rod? 

A The molecules in the plastic are much closer together than the atoms in the metal. 

B The molecules in the plastic are much larger than the atoms in the metal. 

C The molecules in the plastic are much more tightly held together than the atoms in the metal. 

D The molecular structure in the plastic contains no free electrons, but the metal has free 
electrons. 

 
 
18 The metal surface of a kettle is hot. 
 

What happens to the cool air outside the kettle when it comes into contact with the hot kettle? 

A The density of the air decreases and the air falls. 

B The density of the air decreases and the air rises. 

C The density of the air increases and the air falls. 

D The density of the air increases and the air rises. 
 
 
19 When water waves pass through a gap they diffract. 
 

The diagrams show wavefronts approaching a narrow gap. 
 

In which diagram will the diffraction be least? 
 

A B C D

 
 
 
20 Sound travels through air at a speed of 340 m / s. A source generates sound waves at a frequency 

of 1.2 kHz. 
 

What is the wavelength of the sound waves? 

A 0.28 m B 3.5 m C 280 m D 410 m 
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21 Which conditions are necessary for light to be totally internally reflected? 
 

 the incident light is in angle of incidence 

A the less dense medium less than the critical angle 

B the less dense medium greater than the critical angle 

C the more dense medium less than the critical angle 

D the more dense medium greater than the critical angle 
 
 
22 A beam of light passes through a vacuum and then enters a liquid. The diagram shows the path it 

takes. 
 

40°

25°

vacuum

liquid

 
 

The light travels through the vacuum at a speed of 3.0 × 108
 m / s. 

 
What is the speed of light in the liquid? 

A 1.9 × 108
 m / s 

B 2.0 × 108
 m / s 

C 4.6 × 108
 m / s 

D 4.8 × 108
 m / s 

 
 
23 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infra-red radiation from the Sun disappears before visible light and ultra-violet radiation. 

B Ultra-violet radiation from the Sun disappears before visible light and infra-red radiation. 

C Visible light from the Sun disappears before ultra-violet radiation and infra-red radiation. 

D Infra-red radiation, ultra-violet radiation and visible light from the Sun all disappear at the 
same moment. 
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21 Which conditions are necessary for light to be totally internally reflected? 
 

 the incident light is in angle of incidence 

A the less dense medium less than the critical angle 

B the less dense medium greater than the critical angle 

C the more dense medium less than the critical angle 

D the more dense medium greater than the critical angle 
 
 
22 A beam of light passes through a vacuum and then enters a liquid. The diagram shows the path it 

takes. 
 

40°

25°

vacuum

liquid

 
 

The light travels through the vacuum at a speed of 3.0 × 108
 m / s. 

 
What is the speed of light in the liquid? 

A 1.9 × 108
 m / s 

B 2.0 × 108
 m / s 

C 4.6 × 108
 m / s 

D 4.8 × 108
 m / s 

 
 
23 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infra-red radiation from the Sun disappears before visible light and ultra-violet radiation. 

B Ultra-violet radiation from the Sun disappears before visible light and infra-red radiation. 

C Visible light from the Sun disappears before ultra-violet radiation and infra-red radiation. 

D Infra-red radiation, ultra-violet radiation and visible light from the Sun all disappear at the 
same moment. 
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21 Which conditions are necessary for light to be totally internally reflected? 
 

 the incident light is in angle of incidence 

A the less dense medium less than the critical angle 

B the less dense medium greater than the critical angle 

C the more dense medium less than the critical angle 

D the more dense medium greater than the critical angle 
 
 
22 A beam of light passes through a vacuum and then enters a liquid. The diagram shows the path it 

takes. 
 

40°

25°

vacuum

liquid

 
 

The light travels through the vacuum at a speed of 3.0 × 108
 m / s. 

 
What is the speed of light in the liquid? 

A 1.9 × 108
 m / s 

B 2.0 × 108
 m / s 

C 4.6 × 108
 m / s 

D 4.8 × 108
 m / s 

 
 
23 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infra-red radiation from the Sun disappears before visible light and ultra-violet radiation. 

B Ultra-violet radiation from the Sun disappears before visible light and infra-red radiation. 

C Visible light from the Sun disappears before ultra-violet radiation and infra-red radiation. 

D Infra-red radiation, ultra-violet radiation and visible light from the Sun all disappear at the 
same moment. 
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24 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 
reflected from a shoal of fish. The sound reaches the boat again after 1.2 s. The speed of sound 
in the water is 1500 m / s. 

 

shoal of fish

boat

 
 

How far below the bottom of the boat is the shoal of fish? 

A 450 m B 900 m C 1800 m D 3600 m 
 
 
25 Which statement about ultrasound is correct? 

A It has a higher frequency than audible sound, and it is a longitudinal wave. 

B It has a higher frequency than audible sound, and it is a transverse wave. 

C It has a lower frequency than audible sound, and it is a longitudinal wave. 

D It has a lower frequency than audible sound, and it is a transverse wave. 
 
 
26 A metal bar is placed inside a current-carrying coil, as shown in diagram 1. 
 

There is a small current in the coil. The bar holds a few nails, as shown in diagram 2. 
 

diagram 1 diagram 2

nails

 
 

When there is no current in the coil, the nails drop off. 
 

Which row is correct? 
 

 metal from which 
the bar is made 

effect of a larger 
current in the coil 

A soft iron it makes no difference 

B soft iron the bar holds more nails 

C steel it makes no difference 

D steel the bar holds more nails 
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24 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 
reflected from a shoal of fish. The sound reaches the boat again after 1.2 s. The speed of sound 
in the water is 1500 m / s. 

 

shoal of fish

boat

 
 

How far below the bottom of the boat is the shoal of fish? 

A 450 m B 900 m C 1800 m D 3600 m 
 
 
25 Which statement about ultrasound is correct? 

A It has a higher frequency than audible sound, and it is a longitudinal wave. 

B It has a higher frequency than audible sound, and it is a transverse wave. 

C It has a lower frequency than audible sound, and it is a longitudinal wave. 

D It has a lower frequency than audible sound, and it is a transverse wave. 
 
 
26 A metal bar is placed inside a current-carrying coil, as shown in diagram 1. 
 

There is a small current in the coil. The bar holds a few nails, as shown in diagram 2. 
 

diagram 1 diagram 2

nails

 
 

When there is no current in the coil, the nails drop off. 
 

Which row is correct? 
 

 metal from which 
the bar is made 

effect of a larger 
current in the coil 

A soft iron it makes no difference 

B soft iron the bar holds more nails 

C steel it makes no difference 

D steel the bar holds more nails 
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21 A large hill blocks the direct path between a transmitter of radio waves and a receiver, as shown. 
 

hill

transmitter

receiver
 

 
The receiver picks up the signal from the transmitter even though the radio waves do not travel 
through the hill.  

 
Which row is correct? 

 

 A possible way 
for this to happen is 

A stronger signal is 
received using 

A diffraction round the hill. longer wavelengths. 

B diffraction round the hill. shorter wavelengths. 

C refraction round the hill. longer wavelengths. 

D refraction round the hill. shorter wavelengths. 
 
 
22 The diagram shows the image of a clock in a plane mirror. 
 

 
 

Which is the actual time? 

A 04:15 B 04:45 C 07:15 D 07:45 
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21 A large hill blocks the direct path between a transmitter of radio waves and a receiver, as shown. 
 

hill

transmitter

receiver
 

 
The receiver picks up the signal from the transmitter even though the radio waves do not travel 
through the hill.  

 
Which row is correct? 

 

 A possible way 
for this to happen is 

A stronger signal is 
received using 

A diffraction round the hill. longer wavelengths. 

B diffraction round the hill. shorter wavelengths. 

C refraction round the hill. longer wavelengths. 

D refraction round the hill. shorter wavelengths. 
 
 
22 The diagram shows the image of a clock in a plane mirror. 
 

 
 

Which is the actual time? 

A 04:15 B 04:45 C 07:15 D 07:45 
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23 A converging lens produces an image of an object O. The focal length of the lens is f. 
 

Which position of the object produces a virtual image? 
 

f

2f

O

A

f

2f

O

B

C

f

2f

O

D

f

2f

O

 
 
 
24 The diagram shows the electromagnetic spectrum. 
 

γ-rays X-rays ultraviolet visible light infrared microwaves radio
waves

increasing ......................  
 

A word is missing from the label below the spectrum. 
 

Which word is missing? 

A amplitude 

B frequency 

C speed 

D wavelength 
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23 A converging lens produces an image of an object O. The focal length of the lens is f. 
 

Which position of the object produces a virtual image? 
 

f

2f

O

A

f

2f

O

B

C

f

2f

O

D

f

2f

O

 
 
 
24 The diagram shows the electromagnetic spectrum. 
 

γ-rays X-rays ultraviolet visible light infrared microwaves radio
waves

increasing ......................  
 

A word is missing from the label below the spectrum. 
 

Which word is missing? 

A amplitude 

B frequency 

C speed 

D wavelength 
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25 Which row gives a possible set of values for the speed of sound in ice, in water and in steam? 
 

 
  

speed of sound
in ice
m/s

  
  

speed of sound
in water

m/s
 

  

speed of sound
in steam

m/s
 

A 500 1500 4000 

B 1500 4000 500 

C 4000 500 1500 

D 4000 1500 500 
 
 
26 A steel bar is placed in an East-West direction for it to be demagnetised. No other magnet is 

nearby. 
 

Which method is not suitable? 

A Hammering the bar. 

B Heating the bar to a very high temperature. 

C Slowly taking the bar out of a coil that carries an alternating current. 

D Slowly taking the bar out of a coil that carries a direct current. 
 
 
27 A plastic rod is rubbed with a dry cloth. The rod becomes positively charged. 
 

Why has the rod become positively charged? 

A It has gained electrons. 

B It has gained neutrons. 

C It has lost electrons. 

D It has lost neutrons. 
 
 
28 A circuit contains a cell of electromotive force (e.m.f.) of 2.0 V. The current in the circuit is 2.0 A. 
 

How much energy is converted by the cell in 2.0 minutes? 

A 2.0 J B 4.0 J C 8.0 J D 480 J 
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21 The diagram shows a tent made from a new material. 
 

new material

 
 

What type of material should the tent be made of to reflect the radiant energy from the Sun? 
 

 material 
texture 

material 
surface colour 

A dull black 

B dull white 

C shiny black 

D shiny white 
 
 
22 A large hill blocks the direct path between a transmitter of radio waves and a receiver, as shown. 
 

hill

transmitter

receiver
 

 
The receiver picks up the signal from the transmitter even though the radio waves do not travel 
through the hill.  

 
Which row is correct? 

 

 A possible way 
for this to happen is 

A stronger signal is 
received using 

A diffraction round the hill. longer wavelengths. 

B diffraction round the hill. shorter wavelengths. 

C refraction round the hill. longer wavelengths. 

D refraction round the hill. shorter wavelengths. 
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23 A ray of light is incident on a plane mirror. A student measures the angle of incidence i and the 
angle of reflection r. 

 

incident
ray

reflected
ray

i r

 
 

The student varies the angle of incidence and then plots a graph of r against i. 
 

What does the graph look like? 
 

0
0

A

r

i
0

0

B

r

i
0

0

C

r

i
0

0

D

r

i  
 
 
24 What is monochromatic light? 

A light of a single amplitude 

B light of a single frequency 

C light of more than one colour 

D light which travels with constant velocity 
 
 
25 The diagram shows the electromagnetic spectrum. 
 

γ-rays X-rays ultraviolet visible light infrared microwaves radio
waves

increasing ......................  
 

A word is missing from the label below the spectrum. 
 

Which word is missing? 

A amplitude 

B frequency 

C speed 

D wavelength 
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23 A ray of light is incident on a plane mirror. A student measures the angle of incidence i and the 
angle of reflection r. 

 

incident
ray

reflected
ray

i r

 
 

The student varies the angle of incidence and then plots a graph of r against i. 
 

What does the graph look like? 
 

0
0

A

r

i
0

0

B

r

i
0

0

C

r

i
0

0

D

r

i  
 
 
24 What is monochromatic light? 

A light of a single amplitude 

B light of a single frequency 

C light of more than one colour 

D light which travels with constant velocity 
 
 
25 The diagram shows the electromagnetic spectrum. 
 

γ-rays X-rays ultraviolet visible light infrared microwaves radio
waves

increasing ......................  
 

A word is missing from the label below the spectrum. 
 

Which word is missing? 

A amplitude 

B frequency 

C speed 

D wavelength 
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23 A ray of light is incident on a plane mirror. A student measures the angle of incidence i and the 
angle of reflection r. 

 

incident
ray

reflected
ray

i r

 
 

The student varies the angle of incidence and then plots a graph of r against i. 
 

What does the graph look like? 
 

0
0

A

r

i
0

0

B

r

i
0

0

C

r

i
0

0

D

r

i  
 
 
24 What is monochromatic light? 

A light of a single amplitude 

B light of a single frequency 

C light of more than one colour 

D light which travels with constant velocity 
 
 
25 The diagram shows the electromagnetic spectrum. 
 

γ-rays X-rays ultraviolet visible light infrared microwaves radio
waves

increasing ......................  
 

A word is missing from the label below the spectrum. 
 

Which word is missing? 

A amplitude 

B frequency 

C speed 

D wavelength 
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26 Which row gives a possible set of values for the speed of sound in ice, in water and in steam? 
 

 
  

speed of sound
in ice
m/s

  
  

speed of sound
in water

m/s
 

  

speed of sound
in steam

m/s
 

A 500 1500 4000 

B 1500 4000 500 

C 4000 500 1500 

D 4000 1500 500 
 
 
27 A steel bar is placed in an East-West direction for it to be demagnetised. No other magnet is 

nearby. 
 

Which method is not suitable? 

A Hammering the bar. 

B Heating the bar to a very high temperature. 

C Slowly taking the bar out of a coil that carries an alternating current. 

D Slowly taking the bar out of a coil that carries a direct current. 
 
 
28 A plastic rod is rubbed with a dry cloth. The rod becomes positively charged. 
 

Why has the rod become positively charged? 

A It has gained electrons. 

B It has gained neutrons. 

C It has lost electrons. 

D It has lost neutrons. 
 
 
29 There is a current of 2.0 A in a resistor for 30 s. The potential difference (p.d.) across the resistor 

is 12 V. 
 

How much energy is transferred in the resistor? 

A 1.25 J B 5.0 J C 180 J D 720 J 
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21 A large hill blocks the direct path between a transmitter of radio waves and a receiver, as shown. 
 

hill

transmitter

receiver
 

 
The receiver picks up the signal from the transmitter even though the radio waves do not travel 
through the hill.  

 
Which row is correct? 

 

 A possible way 
for this to happen is 

A stronger signal is 
received using 

A diffraction round the hill. longer wavelengths. 

B diffraction round the hill. shorter wavelengths. 

C refraction round the hill. longer wavelengths. 

D refraction round the hill. shorter wavelengths. 
 
 
22 A person stands 1.0 m in front of a plane mirror. The mirror is moved away from the person at a 

speed of 1.0 m / s. 
 

Which statement is correct? 

A The image moves away from the person at a speed of 1.0 m / s. 

B The image moves away from the person at a speed of 2.0 m / s. 

C The image moves towards the person at a speed of 1.0 m / s. 

D The image moves towards the person at a speed of 2.0 m / s. 
 
 
23 White light is refracted and dispersed when it enters a glass prism from air. 
 

Which colour has the lowest speed as it moves through the glass prism? 

A blue light 

B orange light 

C red light 

D violet light 
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21 A large hill blocks the direct path between a transmitter of radio waves and a receiver, as shown. 
 

hill

transmitter

receiver
 

 
The receiver picks up the signal from the transmitter even though the radio waves do not travel 
through the hill.  

 
Which row is correct? 

 

 A possible way 
for this to happen is 

A stronger signal is 
received using 

A diffraction round the hill. longer wavelengths. 

B diffraction round the hill. shorter wavelengths. 

C refraction round the hill. longer wavelengths. 

D refraction round the hill. shorter wavelengths. 
 
 
22 A person stands 1.0 m in front of a plane mirror. The mirror is moved away from the person at a 

speed of 1.0 m / s. 
 

Which statement is correct? 

A The image moves away from the person at a speed of 1.0 m / s. 

B The image moves away from the person at a speed of 2.0 m / s. 

C The image moves towards the person at a speed of 1.0 m / s. 

D The image moves towards the person at a speed of 2.0 m / s. 
 
 
23 White light is refracted and dispersed when it enters a glass prism from air. 
 

Which colour has the lowest speed as it moves through the glass prism? 

A blue light 

B orange light 

C red light 

D violet light 
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21 A large hill blocks the direct path between a transmitter of radio waves and a receiver, as shown. 
 

hill

transmitter

receiver
 

 
The receiver picks up the signal from the transmitter even though the radio waves do not travel 
through the hill.  

 
Which row is correct? 

 

 A possible way 
for this to happen is 

A stronger signal is 
received using 

A diffraction round the hill. longer wavelengths. 

B diffraction round the hill. shorter wavelengths. 

C refraction round the hill. longer wavelengths. 

D refraction round the hill. shorter wavelengths. 
 
 
22 A person stands 1.0 m in front of a plane mirror. The mirror is moved away from the person at a 

speed of 1.0 m / s. 
 

Which statement is correct? 

A The image moves away from the person at a speed of 1.0 m / s. 

B The image moves away from the person at a speed of 2.0 m / s. 

C The image moves towards the person at a speed of 1.0 m / s. 

D The image moves towards the person at a speed of 2.0 m / s. 
 
 
23 White light is refracted and dispersed when it enters a glass prism from air. 
 

Which colour has the lowest speed as it moves through the glass prism? 

A blue light 

B orange light 

C red light 

D violet light 
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24 The diagram shows the electromagnetic spectrum. 
 

γ-rays X-rays ultraviolet visible light infrared microwaves radio
waves

increasing ......................  
 

A word is missing from the label below the spectrum. 
 

Which word is missing? 

A amplitude 

B frequency 

C speed 

D wavelength 
 
 
25 Which row gives a possible set of values for the speed of sound in ice, in water and in steam? 
 

 
  

speed of sound
in ice
m/s

  
  

speed of sound
in water

m/s
 

  

speed of sound
in steam

m/s
 

A 500 1500 4000 

B 1500 4000 500 

C 4000 500 1500 

D 4000 1500 500 
 
 
26 A steel bar is placed in an East-West direction for it to be demagnetised. No other magnet is 

nearby. 
 

Which method is not suitable? 

A Hammering the bar. 

B Heating the bar to a very high temperature. 

C Slowly taking the bar out of a coil that carries an alternating current. 

D Slowly taking the bar out of a coil that carries a direct current. 
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24 The diagram shows the electromagnetic spectrum. 
 

γ-rays X-rays ultraviolet visible light infrared microwaves radio
waves

increasing ......................  
 

A word is missing from the label below the spectrum. 
 

Which word is missing? 

A amplitude 

B frequency 

C speed 

D wavelength 
 
 
25 Which row gives a possible set of values for the speed of sound in ice, in water and in steam? 
 

 
  

speed of sound
in ice
m/s

  
  

speed of sound
in water

m/s
 

  

speed of sound
in steam

m/s
 

A 500 1500 4000 

B 1500 4000 500 

C 4000 500 1500 

D 4000 1500 500 
 
 
26 A steel bar is placed in an East-West direction for it to be demagnetised. No other magnet is 

nearby. 
 

Which method is not suitable? 

A Hammering the bar. 

B Heating the bar to a very high temperature. 

C Slowly taking the bar out of a coil that carries an alternating current. 

D Slowly taking the bar out of a coil that carries a direct current. 
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21 A teacher shows his class a polystyrene cup. The cup is made from thick plastic with lots of tiny 
air bubbles in it. 

 
He asks the class why the cup is so good at keeping a hot drink warm. Three suggestions are 
made. 

 
1 It contains air which is a poor thermal conductor. 

2 The air is trapped in tiny bubbles so very little convection is possible. 

3 The plastic is a poor thermal conductor. 
 

Which suggestions are correct? 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 
 
 
22 A boy jumps into an indoor swimming pool. He notices that the water appears to get colder as he 

goes deeper underwater. This is due to convection. 
 

Which statement is correct? 

A Cold water is more dense than warm water so it sinks to the bottom of the pool. 

B Warm water is more dense than cold water so it rises to the surface of the pool. 

C The molecules in cold water have more kinetic energy than the molecules in warm water so 
they move to the bottom of the pool faster. 

D The molecules in warm water are closer together than the molecules in cold water so they 
rise to the surface of the pool. 

 
 
23 Four students A, B, C and D, investigate the diffraction of water waves through a gap. 
 

 
 

Each student uses a different gap size and a different wavelength for the water waves. 
 

Which student produces the waves which have the most diffraction? 
 

 gap size 
/ cm 

wavelength 
/ cm 

A 2.0 1.8 

B 3.0 2.1 

C 4.0 2.0 

D 5.0 0.9 
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24 The diagrams show examples of wave motion. 
 

1 2

waves on water waves in air

waves on a rope waves in a spring

3 4

ripple tank

drum

 
 

Which waves are longitudinal? 

A 1 only B 2 and 3 only C 2, 3 and 4 D 2 and 4 only 
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25 Which diagram shows how the light from a candle is reflected by a mirror, and shows the position 
of the image formed? 

 

eye 

candleimage of
candle

A 

eye

candle

eye 

candleimage of
candle

B 

image of
candle

C D 

eye

candle

image of
candle

mirror 

mirror 

mirror 

mirror  
 
 
26 A converging lens can be used as a magnifying glass. 
 

What will be the nature of the image? 

A real, inverted, diminished 

B real, upright, enlarged 

C virtual, inverted, enlarged 

D virtual, upright, enlarged 
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25 Which diagram shows how the light from a candle is reflected by a mirror, and shows the position 
of the image formed? 

 

eye 

candleimage of
candle

A 

eye

candle

eye 

candleimage of
candle

B 

image of
candle

C D 

eye

candle

image of
candle

mirror 

mirror 

mirror 

mirror  
 
 
26 A converging lens can be used as a magnifying glass. 
 

What will be the nature of the image? 

A real, inverted, diminished 

B real, upright, enlarged 

C virtual, inverted, enlarged 

D virtual, upright, enlarged 
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27 The wavelength of blue light changes from 4.7 × 10–7
 m to 3.5 × 10–7

 m as it passes from air to 
water. 

 
What is the speed of this light in water? 

A 7.4 × 107
 m / s 

B 1.3 × 108
  m / s 

C 2.2 × 108
  m / s 

D 3.0 × 108
  m / s 

 
 
28 The diagram shows compressions and rarefactions in air as a sound wave moves from left to 

right. 
 

rarefaction compression  
 

A quieter sound of the same frequency is made. 
 

What will happen to the number of particles in a region of rarefaction and in a region of 
compression? 

 

 number of particles in 
region of rarefaction 

number of particles in 
region of compression 

A decrease decrease 

B decrease increase 

C increase decrease 

D increase increase 
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27 The wavelength of blue light changes from 4.7 × 10–7
 m to 3.5 × 10–7

 m as it passes from air to 
water. 

 
What is the speed of this light in water? 

A 7.4 × 107
 m / s 

B 1.3 × 108
  m / s 

C 2.2 × 108
  m / s 

D 3.0 × 108
  m / s 

 
 
28 The diagram shows compressions and rarefactions in air as a sound wave moves from left to 

right. 
 

rarefaction compression  
 

A quieter sound of the same frequency is made. 
 

What will happen to the number of particles in a region of rarefaction and in a region of 
compression? 

 

 number of particles in 
region of rarefaction 

number of particles in 
region of compression 

A decrease decrease 

B decrease increase 

C increase decrease 

D increase increase 
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19 Two freezers X and Y are identical except that one has a door opening at the front and the other 
has a door opening at the top. 

 

X

freezer

door

Y

freezer

door

 
 

Both doors are the same size and are opened for the same amount of time. 
 

Which freezer gains the least amount of thermal energy in this time and why? 
 

 freezer gaining the 
least thermal energy reason 

A X cold air falls 

B X warm air falls 

C Y cold air falls 

D Y warm air falls 
 
 
20 A wave of frequency 6600 Hz travels 1320 m in 4.0 s. 
 

What is the wavelength? 

A 0.050 m B 0.80 m C 1.3 m D 20 m 
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21 The diagram shows a wave. 
 

8 cm

4 cm

3 cm

6 cm

 
 

What are the amplitude and the wavelength of this wave? 
 

 amplitude / cm wavelength / cm 

A 3 4 

B 3 8 

C 6 4 

D 6 8 
 
 
22 Which statement is correct? 

A The speed of light in glass is equal to the speed of light in a vacuum multiplied by the 
refractive index of glass. 

B The incident angle of a light ray at an air-glass surface is the angle between the ray and the 
glass surface. 

C The sine of the critical angle at an air-glass surface is equal to 
glass ofindex  refractive

1 . 

D The angle of refraction for light passing through an air-glass surface is proportional to the 
angle of incidence at that surface. 
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21 The diagram shows a wave. 
 

8 cm

4 cm

3 cm

6 cm

 
 

What are the amplitude and the wavelength of this wave? 
 

 amplitude / cm wavelength / cm 

A 3 4 

B 3 8 

C 6 4 

D 6 8 
 
 
22 Which statement is correct? 

A The speed of light in glass is equal to the speed of light in a vacuum multiplied by the 
refractive index of glass. 

B The incident angle of a light ray at an air-glass surface is the angle between the ray and the 
glass surface. 

C The sine of the critical angle at an air-glass surface is equal to 
glass ofindex  refractive

1 . 

D The angle of refraction for light passing through an air-glass surface is proportional to the 
angle of incidence at that surface. 
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23 A narrow beam of white light passes through a prism and is dispersed into a spectrum. 
 

1
2
3

white
light

 
 

Which row is correct? 
 

 colour 1 colour 2 colour 3 

A blue yellow red 

B red blue yellow 

C red yellow blue 

D yellow blue red 
 
 
24 An intruder alarm sensor detects that a person is warmer than his surroundings. 
 

Which type of electromagnetic wave does the sensor detect? 

A infrared 

B radio 

C ultraviolet 

D visible light 
 
 
25 Sound travels through air as a series of compressions and rarefactions. 
 

Which statement correctly compares a compression with a rarefaction? 

A In a compression the wavelength is longer than in a rarefaction. 

B In a compression the wavelength is shorter than in a rarefaction. 

C In a compression the density of the air is greater than in a rarefaction. 

D In a compression the density of the air is lower than in a rarefaction. 
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23 A narrow beam of white light passes through a prism and is dispersed into a spectrum. 
 

1
2
3

white
light

 
 

Which row is correct? 
 

 colour 1 colour 2 colour 3 

A blue yellow red 

B red blue yellow 

C red yellow blue 

D yellow blue red 
 
 
24 An intruder alarm sensor detects that a person is warmer than his surroundings. 
 

Which type of electromagnetic wave does the sensor detect? 

A infrared 

B radio 

C ultraviolet 

D visible light 
 
 
25 Sound travels through air as a series of compressions and rarefactions. 
 

Which statement correctly compares a compression with a rarefaction? 

A In a compression the wavelength is longer than in a rarefaction. 

B In a compression the wavelength is shorter than in a rarefaction. 

C In a compression the density of the air is greater than in a rarefaction. 

D In a compression the density of the air is lower than in a rarefaction. 
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23 A narrow beam of white light passes through a prism and is dispersed into a spectrum. 
 

1
2
3

white
light

 
 

Which row is correct? 
 

 colour 1 colour 2 colour 3 

A blue yellow red 

B red blue yellow 

C red yellow blue 

D yellow blue red 
 
 
24 An intruder alarm sensor detects that a person is warmer than his surroundings. 
 

Which type of electromagnetic wave does the sensor detect? 

A infrared 

B radio 

C ultraviolet 

D visible light 
 
 
25 Sound travels through air as a series of compressions and rarefactions. 
 

Which statement correctly compares a compression with a rarefaction? 

A In a compression the wavelength is longer than in a rarefaction. 

B In a compression the wavelength is shorter than in a rarefaction. 

C In a compression the density of the air is greater than in a rarefaction. 

D In a compression the density of the air is lower than in a rarefaction. 
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20 The diagram shows a wave. 
 

8 cm

4 cm

3 cm

6 cm

 
 

What are the amplitude and the wavelength of this wave? 
 

 amplitude / cm wavelength / cm 

A 3 4 

B 3 8 

C 6 4 

D 6 8 
 
 
21 The frequency of the microwaves used in a microwave oven is 2400 MHz. 
 

What is the wavelength of these microwaves? 

A 0.125 m B 8.00 m C 125 m D 7200 m 
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20 The diagram shows a wave. 
 

8 cm

4 cm

3 cm

6 cm

 
 

What are the amplitude and the wavelength of this wave? 
 

 amplitude / cm wavelength / cm 

A 3 4 

B 3 8 

C 6 4 

D 6 8 
 
 
21 The frequency of the microwaves used in a microwave oven is 2400 MHz. 
 

What is the wavelength of these microwaves? 

A 0.125 m B 8.00 m C 125 m D 7200 m 
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22 An object O is placed in front of a plane mirror as shown. 
 

1 2

O
plane mirror

 
 

Which row is correct? 
 

 position of 
the image 

nature of 
the image 

A 1 real 

B 1 virtual 

C 2 real 

D 2 virtual 
 
 
23 Which statement is correct? 

A The speed of light in glass is equal to the speed of light in a vacuum multiplied by the 
refractive index of glass. 

B The incident angle of a light ray at an air-glass surface is the angle between the ray and the 
glass surface. 

C The sine of the critical angle at an air-glass surface is equal to 
glass ofindex  refractive

1 . 

D The angle of refraction for light passing through an air-glass surface is proportional to the 
angle of incidence at that surface. 

 
 
24 An intruder alarm sensor detects that a person is warmer than his surroundings. 
 

Which type of electromagnetic wave does the sensor detect? 

A infrared 

B radio 

C ultraviolet 

D visible light 
 
 
25 A dolphin sends out a sound wave. An echo returns 0.010 s later from a fish which is 7.5 m from 

the dolphin. 
 

What is the speed of the sound wave in water? 

A 0.075 m / s B 0.15 m / s C 750 m / s D 1500 m / s 
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22 An object O is placed in front of a plane mirror as shown. 
 

1 2

O
plane mirror

 
 

Which row is correct? 
 

 position of 
the image 

nature of 
the image 

A 1 real 

B 1 virtual 

C 2 real 

D 2 virtual 
 
 
23 Which statement is correct? 

A The speed of light in glass is equal to the speed of light in a vacuum multiplied by the 
refractive index of glass. 

B The incident angle of a light ray at an air-glass surface is the angle between the ray and the 
glass surface. 

C The sine of the critical angle at an air-glass surface is equal to 
glass ofindex  refractive

1 . 

D The angle of refraction for light passing through an air-glass surface is proportional to the 
angle of incidence at that surface. 

 
 
24 An intruder alarm sensor detects that a person is warmer than his surroundings. 
 

Which type of electromagnetic wave does the sensor detect? 

A infrared 

B radio 

C ultraviolet 

D visible light 
 
 
25 A dolphin sends out a sound wave. An echo returns 0.010 s later from a fish which is 7.5 m from 

the dolphin. 
 

What is the speed of the sound wave in water? 

A 0.075 m / s B 0.15 m / s C 750 m / s D 1500 m / s 
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22 An object O is placed in front of a plane mirror as shown. 
 

1 2

O
plane mirror

 
 

Which row is correct? 
 

 position of 
the image 

nature of 
the image 

A 1 real 

B 1 virtual 

C 2 real 

D 2 virtual 
 
 
23 Which statement is correct? 

A The speed of light in glass is equal to the speed of light in a vacuum multiplied by the 
refractive index of glass. 

B The incident angle of a light ray at an air-glass surface is the angle between the ray and the 
glass surface. 

C The sine of the critical angle at an air-glass surface is equal to 
glass ofindex  refractive

1 . 

D The angle of refraction for light passing through an air-glass surface is proportional to the 
angle of incidence at that surface. 

 
 
24 An intruder alarm sensor detects that a person is warmer than his surroundings. 
 

Which type of electromagnetic wave does the sensor detect? 

A infrared 

B radio 

C ultraviolet 

D visible light 
 
 
25 A dolphin sends out a sound wave. An echo returns 0.010 s later from a fish which is 7.5 m from 

the dolphin. 
 

What is the speed of the sound wave in water? 

A 0.075 m / s B 0.15 m / s C 750 m / s D 1500 m / s 
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22 An object O is placed in front of a plane mirror as shown. 
 

1 2

O
plane mirror

 
 

Which row is correct? 
 

 position of 
the image 

nature of 
the image 

A 1 real 

B 1 virtual 

C 2 real 

D 2 virtual 
 
 
23 Which statement is correct? 

A The speed of light in glass is equal to the speed of light in a vacuum multiplied by the 
refractive index of glass. 

B The incident angle of a light ray at an air-glass surface is the angle between the ray and the 
glass surface. 

C The sine of the critical angle at an air-glass surface is equal to 
glass ofindex  refractive

1 . 

D The angle of refraction for light passing through an air-glass surface is proportional to the 
angle of incidence at that surface. 

 
 
24 An intruder alarm sensor detects that a person is warmer than his surroundings. 
 

Which type of electromagnetic wave does the sensor detect? 

A infrared 

B radio 

C ultraviolet 

D visible light 
 
 
25 A dolphin sends out a sound wave. An echo returns 0.010 s later from a fish which is 7.5 m from 

the dolphin. 
 

What is the speed of the sound wave in water? 

A 0.075 m / s B 0.15 m / s C 750 m / s D 1500 m / s 
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20 An earthquake-monitoring station records the arrival of 16 complete waves of an earthquake 
wave in 20 s. 

 
The speed of the earthquake wave is 6.0 km / s. 

 
What is the wavelength of the earthquake wave? 

A 1.3 × 10–4
 m 

B 2.1 × 10–4
 m 

C 4.8 × 103
 m 

D 7.5 × 103
 m 

 
 
21 The diagram shows a wave. 
 

8 cm

4 cm

3 cm

6 cm

 
 

What are the amplitude and the wavelength of this wave? 
 

 amplitude / cm wavelength / cm 

A 3 4 

B 3 8 

C 6 4 

D 6 8 
 
 
22 Which statement is correct? 

A The speed of light in glass is equal to the speed of light in a vacuum multiplied by the 
refractive index of glass. 

B The incident angle of a light ray at an air-glass surface is the angle between the ray and the 
glass surface. 

C The sine of the critical angle at an air-glass surface is equal to 
glass ofindex  refractive

1 . 

D The angle of refraction for light passing through an air-glass surface is proportional to the 
angle of incidence at that surface. 
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20 An earthquake-monitoring station records the arrival of 16 complete waves of an earthquake 
wave in 20 s. 

 
The speed of the earthquake wave is 6.0 km / s. 

 
What is the wavelength of the earthquake wave? 

A 1.3 × 10–4
 m 

B 2.1 × 10–4
 m 

C 4.8 × 103
 m 

D 7.5 × 103
 m 

 
 
21 The diagram shows a wave. 
 

8 cm

4 cm

3 cm

6 cm

 
 

What are the amplitude and the wavelength of this wave? 
 

 amplitude / cm wavelength / cm 

A 3 4 

B 3 8 

C 6 4 

D 6 8 
 
 
22 Which statement is correct? 

A The speed of light in glass is equal to the speed of light in a vacuum multiplied by the 
refractive index of glass. 

B The incident angle of a light ray at an air-glass surface is the angle between the ray and the 
glass surface. 

C The sine of the critical angle at an air-glass surface is equal to 
glass ofindex  refractive

1 . 

D The angle of refraction for light passing through an air-glass surface is proportional to the 
angle of incidence at that surface. 
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20 An earthquake-monitoring station records the arrival of 16 complete waves of an earthquake 
wave in 20 s. 

 
The speed of the earthquake wave is 6.0 km / s. 

 
What is the wavelength of the earthquake wave? 

A 1.3 × 10–4
 m 

B 2.1 × 10–4
 m 

C 4.8 × 103
 m 

D 7.5 × 103
 m 

 
 
21 The diagram shows a wave. 
 

8 cm

4 cm

3 cm

6 cm

 
 

What are the amplitude and the wavelength of this wave? 
 

 amplitude / cm wavelength / cm 

A 3 4 

B 3 8 

C 6 4 

D 6 8 
 
 
22 Which statement is correct? 

A The speed of light in glass is equal to the speed of light in a vacuum multiplied by the 
refractive index of glass. 

B The incident angle of a light ray at an air-glass surface is the angle between the ray and the 
glass surface. 

C The sine of the critical angle at an air-glass surface is equal to 
glass ofindex  refractive

1 . 

D The angle of refraction for light passing through an air-glass surface is proportional to the 
angle of incidence at that surface. 
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23 Which statement about converging lenses is correct? 

A A real image of an object projected onto a screen by a converging lens is always inverted. 

B The image formed by a converging lens is always upright. 

C The image formed by a converging lens when used as a magnifying glass is a real image. 

D Parallel rays entering a converging lens are focused at a distance greater than the focal 
length from the lens. 

 
 
24 An intruder alarm sensor detects that a person is warmer than his surroundings. 
 

Which type of electromagnetic wave does the sensor detect? 

A infrared 

B radio 

C ultraviolet 

D visible light 
 
 
25 Two people are standing outdoors on either side of a high wall. 
 

person 1 person 2  
 

Person 1 can hear person 2 talking although he cannot see her. 
 

Which statement explains this? 

A The sound waves have diffracted around the wall. 

B The sound waves have passed unaffected through the wall. 

C The sound waves have reflected around the wall. 

D The sound waves have refracted around the wall. 
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23 Which statement about converging lenses is correct? 

A A real image of an object projected onto a screen by a converging lens is always inverted. 

B The image formed by a converging lens is always upright. 

C The image formed by a converging lens when used as a magnifying glass is a real image. 

D Parallel rays entering a converging lens are focused at a distance greater than the focal 
length from the lens. 

 
 
24 An intruder alarm sensor detects that a person is warmer than his surroundings. 
 

Which type of electromagnetic wave does the sensor detect? 

A infrared 

B radio 

C ultraviolet 

D visible light 
 
 
25 Two people are standing outdoors on either side of a high wall. 
 

person 1 person 2  
 

Person 1 can hear person 2 talking although he cannot see her. 
 

Which statement explains this? 

A The sound waves have diffracted around the wall. 

B The sound waves have passed unaffected through the wall. 

C The sound waves have reflected around the wall. 

D The sound waves have refracted around the wall. 
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23 Which statement about converging lenses is correct? 

A A real image of an object projected onto a screen by a converging lens is always inverted. 

B The image formed by a converging lens is always upright. 

C The image formed by a converging lens when used as a magnifying glass is a real image. 

D Parallel rays entering a converging lens are focused at a distance greater than the focal 
length from the lens. 

 
 
24 An intruder alarm sensor detects that a person is warmer than his surroundings. 
 

Which type of electromagnetic wave does the sensor detect? 

A infrared 

B radio 

C ultraviolet 

D visible light 
 
 
25 Two people are standing outdoors on either side of a high wall. 
 

person 1 person 2  
 

Person 1 can hear person 2 talking although he cannot see her. 
 

Which statement explains this? 

A The sound waves have diffracted around the wall. 

B The sound waves have passed unaffected through the wall. 

C The sound waves have reflected around the wall. 

D The sound waves have refracted around the wall. 
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21 Which row correctly describes light waves? 
 

 wave type direction of vibrations 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
22 The diagram shows part of a diffracted wave pattern. 
 

barrier

direction
of waves

 
 

Changes are made to the wavelength and to the gap size to produce a semicircular diffracted 
wave pattern. 

 
Which row produces the required semicircular diffracted wave pattern? 

 
 gap in barrier wavelength 

A larger same 

B larger smaller 

C same larger 

D same smaller 
 
 
23 Which statement about a thin converging lens is correct? 

A All rays of light refracted by the lens pass through the principal focus. 

B All rays initially parallel to the principal axis of the lens are refracted through the principal 
focus. 

C The focal length of the lens is the distance between the image and the principal focus. 

D The focal length of the lens is the distance between the object and the image. 
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21 Which row correctly describes light waves? 
 

 wave type direction of vibrations 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
22 The diagram shows part of a diffracted wave pattern. 
 

barrier

direction
of waves

 
 

Changes are made to the wavelength and to the gap size to produce a semicircular diffracted 
wave pattern. 

 
Which row produces the required semicircular diffracted wave pattern? 

 
 gap in barrier wavelength 

A larger same 

B larger smaller 

C same larger 

D same smaller 
 
 
23 Which statement about a thin converging lens is correct? 

A All rays of light refracted by the lens pass through the principal focus. 

B All rays initially parallel to the principal axis of the lens are refracted through the principal 
focus. 

C The focal length of the lens is the distance between the image and the principal focus. 

D The focal length of the lens is the distance between the object and the image. 
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21 Which row correctly describes light waves? 
 

 wave type direction of vibrations 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
22 The diagram shows part of a diffracted wave pattern. 
 

barrier

direction
of waves

 
 

Changes are made to the wavelength and to the gap size to produce a semicircular diffracted 
wave pattern. 

 
Which row produces the required semicircular diffracted wave pattern? 

 
 gap in barrier wavelength 

A larger same 

B larger smaller 

C same larger 

D same smaller 
 
 
23 Which statement about a thin converging lens is correct? 

A All rays of light refracted by the lens pass through the principal focus. 

B All rays initially parallel to the principal axis of the lens are refracted through the principal 
focus. 

C The focal length of the lens is the distance between the image and the principal focus. 

D The focal length of the lens is the distance between the object and the image. 
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24 The diagram shows white light passing through a prism. 
 

red
violet

white
light

 
 

Which description of what happens as the light passes into the prism is correct? 

A The speed of the red light is less than the speed of the violet light and the red light is the 
least refracted. 

B The speed of the red light is greater than the speed of the violet light and the red light is the 
least refracted. 

C The speed of the violet light is less than the speed of the red light and the violet light is the 
least refracted. 

D The speed of the violet light is greater than the speed of the red light and the violet light is the 
least refracted. 

 
 
25 Which row gives possible values for the speed of sound? 
 

 speed in gas 
m / s 

speed in liquid 
m / s 

speed in solid 
m / s 

A 972 1450 3560 

B 972 3560 1450 

C 1450 3560 972 

D 3560 972 1450 
 
 
26 A police car with its siren sounding is stationary in heavy traffic. A pedestrian notices that, 

although the loudness of the sound produced does not change, the pitch varies. 
 

Which row describes the amplitude and the frequency of the sound? 
 

 amplitude frequency 

A constant constant 

B constant varying 

C varying constant 

D varying varying  
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24 The diagram shows white light passing through a prism. 
 

red
violet

white
light

 
 

Which description of what happens as the light passes into the prism is correct? 

A The speed of the red light is less than the speed of the violet light and the red light is the 
least refracted. 

B The speed of the red light is greater than the speed of the violet light and the red light is the 
least refracted. 

C The speed of the violet light is less than the speed of the red light and the violet light is the 
least refracted. 

D The speed of the violet light is greater than the speed of the red light and the violet light is the 
least refracted. 

 
 
25 Which row gives possible values for the speed of sound? 
 

 speed in gas 
m / s 

speed in liquid 
m / s 

speed in solid 
m / s 

A 972 1450 3560 

B 972 3560 1450 

C 1450 3560 972 

D 3560 972 1450 
 
 
26 A police car with its siren sounding is stationary in heavy traffic. A pedestrian notices that, 

although the loudness of the sound produced does not change, the pitch varies. 
 

Which row describes the amplitude and the frequency of the sound? 
 

 amplitude frequency 

A constant constant 

B constant varying 

C varying constant 

D varying varying  
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24 The diagram shows white light passing through a prism. 
 

red
violet

white
light

 
 

Which description of what happens as the light passes into the prism is correct? 

A The speed of the red light is less than the speed of the violet light and the red light is the 
least refracted. 

B The speed of the red light is greater than the speed of the violet light and the red light is the 
least refracted. 

C The speed of the violet light is less than the speed of the red light and the violet light is the 
least refracted. 

D The speed of the violet light is greater than the speed of the red light and the violet light is the 
least refracted. 

 
 
25 Which row gives possible values for the speed of sound? 
 

 speed in gas 
m / s 

speed in liquid 
m / s 

speed in solid 
m / s 

A 972 1450 3560 

B 972 3560 1450 

C 1450 3560 972 

D 3560 972 1450 
 
 
26 A police car with its siren sounding is stationary in heavy traffic. A pedestrian notices that, 

although the loudness of the sound produced does not change, the pitch varies. 
 

Which row describes the amplitude and the frequency of the sound? 
 

 amplitude frequency 

A constant constant 

B constant varying 

C varying constant 

D varying varying  
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20 Four solid spheres made of the same metal are heated to the same temperature. 
 

Which sphere initially loses thermal energy by radiation at the greatest rate? 

A diameter of 10 cm with a dull surface 

B diameter of 10 cm with a shiny surface 

C diameter of 5 cm with a dull surface 

D diameter of 5 cm with a shiny surface 
 
 
21 Which row correctly describes light waves? 
 

 wave type direction of vibrations 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
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 
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20 Four solid spheres made of the same metal are heated to the same temperature. 
 

Which sphere initially loses thermal energy by radiation at the greatest rate? 

A diameter of 10 cm with a dull surface 

B diameter of 10 cm with a shiny surface 

C diameter of 5 cm with a dull surface 

D diameter of 5 cm with a shiny surface 
 
 
21 Which row correctly describes light waves? 
 

 wave type direction of vibrations 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
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 
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23 An optical lever is a very sensitive device for detecting small rotations. A lamp sends a narrow 
beam of light on to a small plane mirror attached to a shaft whose rotation is to be measured. The 
operation of the device is shown in plan view. 

 

lamp
small
mirror

lamp

scale just
above lamp

scale just
above lamp

small
mirror

shaftshaft �

 
 

The beam from the lamp reflects from the mirror to give a small spot of light on a scale placed 
just above the lamp. The shaft and mirror rotate through 1. The spot of light moves along the 
scale. 

 
The table shows the angle  through which the reflected beam rotates and the conditions 
required for high sensitivity. 

 
Which row is correct? 

 
 angle  to achieve high sensitivity 

A 
 

1 
 

the lamp and scale need to be 
as close to the mirror as possible 

B 
 

1 
 

the lamp and scale need to be 
as far from the mirror as possible 

C 
 

2 
 

the lamp and scale need to be 
as close to the mirror as possible 

D 
 

2 
 

the lamp and scale need to be 
as far from the mirror as possible 

 
 
24 A student draws a diagram to illustrate the different sections of a longitudinal wave. 
 

Which labelled section is a rarefaction? 
 

A B D

C  
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23 An optical lever is a very sensitive device for detecting small rotations. A lamp sends a narrow 
beam of light on to a small plane mirror attached to a shaft whose rotation is to be measured. The 
operation of the device is shown in plan view. 

 

lamp
small
mirror

lamp

scale just
above lamp

scale just
above lamp

small
mirror

shaftshaft �

 
 

The beam from the lamp reflects from the mirror to give a small spot of light on a scale placed 
just above the lamp. The shaft and mirror rotate through 1. The spot of light moves along the 
scale. 

 
The table shows the angle  through which the reflected beam rotates and the conditions 
required for high sensitivity. 

 
Which row is correct? 

 
 angle  to achieve high sensitivity 

A 
 

1 
 

the lamp and scale need to be 
as close to the mirror as possible 

B 
 

1 
 

the lamp and scale need to be 
as far from the mirror as possible 

C 
 

2 
 

the lamp and scale need to be 
as close to the mirror as possible 

D 
 

2 
 

the lamp and scale need to be 
as far from the mirror as possible 

 
 
24 A student draws a diagram to illustrate the different sections of a longitudinal wave. 
 

Which labelled section is a rarefaction? 
 

A B D

C  
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25 The diagram shows white light passing through a prism. 
 

red
violet

white
light

 
 

Which description of what happens as the light passes into the prism is correct? 

A The speed of the red light is less than the speed of the violet light and the red light is the 
least refracted. 

B The speed of the red light is greater than the speed of the violet light and the red light is the 
least refracted. 

C The speed of the violet light is less than the speed of the red light and the violet light is the 
least refracted. 

D The speed of the violet light is greater than the speed of the red light and the violet light is the 
least refracted. 

 
 
26 A police car with its siren sounding is stationary in heavy traffic. A pedestrian notices that, 

although the loudness of the sound produced does not change, the pitch varies. 
 

Which row describes the amplitude and the frequency of the sound? 
 

 amplitude frequency 

A constant constant 

B constant varying 

C varying constant 

D varying varying  
 
 
27 A piece of steel is slightly magnetised. It is hit several times with a hammer. 
 

What effect will this have on the steel? 
 

 the steel is parallel to 
a strong magnetic field 

the steel is at right-angles 
to a weak magnetic field 

A it becomes magnetised more strongly it becomes magnetised more strongly 

B it becomes magnetised more strongly it loses its magnetism 

C it loses its magnetism it becomes magnetised more strongly 

D it loses its magnetism it loses its magnetism 
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25 The diagram shows white light passing through a prism. 
 

red
violet

white
light

 
 

Which description of what happens as the light passes into the prism is correct? 

A The speed of the red light is less than the speed of the violet light and the red light is the 
least refracted. 

B The speed of the red light is greater than the speed of the violet light and the red light is the 
least refracted. 

C The speed of the violet light is less than the speed of the red light and the violet light is the 
least refracted. 

D The speed of the violet light is greater than the speed of the red light and the violet light is the 
least refracted. 

 
 
26 A police car with its siren sounding is stationary in heavy traffic. A pedestrian notices that, 

although the loudness of the sound produced does not change, the pitch varies. 
 

Which row describes the amplitude and the frequency of the sound? 
 

 amplitude frequency 

A constant constant 

B constant varying 

C varying constant 

D varying varying  
 
 
27 A piece of steel is slightly magnetised. It is hit several times with a hammer. 
 

What effect will this have on the steel? 
 

 the steel is parallel to 
a strong magnetic field 

the steel is at right-angles 
to a weak magnetic field 

A it becomes magnetised more strongly it becomes magnetised more strongly 

B it becomes magnetised more strongly it loses its magnetism 

C it loses its magnetism it becomes magnetised more strongly 

D it loses its magnetism it loses its magnetism 
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20 A warm dark-coloured surface emits radiation. It is decided to increase the amount of radiation 
produced. 

 
Three suggestions are made. 

 
1 Make the surface hotter. 

2 Colour the surface white. 

3 Increase the area of the surface. 
 

Which suggestions are correct? 

A 1 only B 1 and 2 only C 1 and 3 only D 1, 2 and 3 
 
 
21 Which row correctly describes light waves? 
 

 wave type direction of vibrations 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
22 A water wave has a speed of 2.0 m / s. 
 

4.0 complete waves pass a point every 10 seconds. 
 

What is the wavelength of the wave? 

A 0.50 m B 0.80 m C 5.0 m D 8.0 m 
 
 
23 A driver sits in a car. She has a rear-view plane mirror 0.5 m in front of her. A bus is 7.5 m behind 

the driver. 
 

drivercar bus

mirror  
 

The driver looks at the image of the bus in her mirror. 
 

How far is the image away from her? 

A 1.0 m B 7.5 m C 8.0 m D 8.5 m 
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20 A warm dark-coloured surface emits radiation. It is decided to increase the amount of radiation 
produced. 

 
Three suggestions are made. 

 
1 Make the surface hotter. 

2 Colour the surface white. 

3 Increase the area of the surface. 
 

Which suggestions are correct? 

A 1 only B 1 and 2 only C 1 and 3 only D 1, 2 and 3 
 
 
21 Which row correctly describes light waves? 
 

 wave type direction of vibrations 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
22 A water wave has a speed of 2.0 m / s. 
 

4.0 complete waves pass a point every 10 seconds. 
 

What is the wavelength of the wave? 

A 0.50 m B 0.80 m C 5.0 m D 8.0 m 
 
 
23 A driver sits in a car. She has a rear-view plane mirror 0.5 m in front of her. A bus is 7.5 m behind 

the driver. 
 

drivercar bus

mirror  
 

The driver looks at the image of the bus in her mirror. 
 

How far is the image away from her? 

A 1.0 m B 7.5 m C 8.0 m D 8.5 m 
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20 A warm dark-coloured surface emits radiation. It is decided to increase the amount of radiation 
produced. 

 
Three suggestions are made. 

 
1 Make the surface hotter. 

2 Colour the surface white. 

3 Increase the area of the surface. 
 

Which suggestions are correct? 

A 1 only B 1 and 2 only C 1 and 3 only D 1, 2 and 3 
 
 
21 Which row correctly describes light waves? 
 

 wave type direction of vibrations 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
22 A water wave has a speed of 2.0 m / s. 
 

4.0 complete waves pass a point every 10 seconds. 
 

What is the wavelength of the wave? 

A 0.50 m B 0.80 m C 5.0 m D 8.0 m 
 
 
23 A driver sits in a car. She has a rear-view plane mirror 0.5 m in front of her. A bus is 7.5 m behind 

the driver. 
 

drivercar bus

mirror  
 

The driver looks at the image of the bus in her mirror. 
 

How far is the image away from her? 

A 1.0 m B 7.5 m C 8.0 m D 8.5 m 
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24 The diagram shows white light passing through a prism. 
 

red
violet

white
light

 
 

Which description of what happens as the light passes into the prism is correct? 

A The speed of the red light is less than the speed of the violet light and the red light is the 
least refracted. 

B The speed of the red light is greater than the speed of the violet light and the red light is the 
least refracted. 

C The speed of the violet light is less than the speed of the red light and the violet light is the 
least refracted. 

D The speed of the violet light is greater than the speed of the red light and the violet light is the 
least refracted. 

 
 
25 The diagram shows three types of electromagnetic radiation listed in a particular order. The 

electromagnetic radiation is travelling in a vacuum. 
 

microwaves infrared X-rays  
 

Which quantities increase in magnitude going from left to right across the list? 

A frequency only 

B neither speed nor frequency 

C speed and frequency 

D speed only 
 
 
26 A sound wave travels through air. 
 

What name is given to a region in which the air molecules are further apart than normal? 

A compression 

B contraction 

C rarefaction 

D vacuum 
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24 The diagram shows white light passing through a prism. 
 

red
violet

white
light

 
 

Which description of what happens as the light passes into the prism is correct? 

A The speed of the red light is less than the speed of the violet light and the red light is the 
least refracted. 

B The speed of the red light is greater than the speed of the violet light and the red light is the 
least refracted. 

C The speed of the violet light is less than the speed of the red light and the violet light is the 
least refracted. 

D The speed of the violet light is greater than the speed of the red light and the violet light is the 
least refracted. 

 
 
25 The diagram shows three types of electromagnetic radiation listed in a particular order. The 

electromagnetic radiation is travelling in a vacuum. 
 

microwaves infrared X-rays  
 

Which quantities increase in magnitude going from left to right across the list? 

A frequency only 

B neither speed nor frequency 

C speed and frequency 

D speed only 
 
 
26 A sound wave travels through air. 
 

What name is given to a region in which the air molecules are further apart than normal? 

A compression 

B contraction 

C rarefaction 

D vacuum 
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24 The diagram shows white light passing through a prism. 
 

red
violet

white
light

 
 

Which description of what happens as the light passes into the prism is correct? 

A The speed of the red light is less than the speed of the violet light and the red light is the 
least refracted. 

B The speed of the red light is greater than the speed of the violet light and the red light is the 
least refracted. 

C The speed of the violet light is less than the speed of the red light and the violet light is the 
least refracted. 

D The speed of the violet light is greater than the speed of the red light and the violet light is the 
least refracted. 

 
 
25 The diagram shows three types of electromagnetic radiation listed in a particular order. The 

electromagnetic radiation is travelling in a vacuum. 
 

microwaves infrared X-rays  
 

Which quantities increase in magnitude going from left to right across the list? 

A frequency only 

B neither speed nor frequency 

C speed and frequency 

D speed only 
 
 
26 A sound wave travels through air. 
 

What name is given to a region in which the air molecules are further apart than normal? 

A compression 

B contraction 

C rarefaction 

D vacuum 
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27 A police car with its siren sounding is stationary in heavy traffic. A pedestrian notices that, 
although the loudness of the sound produced does not change, the pitch varies. 

 
Which row describes the amplitude and the frequency of the sound? 

 
 amplitude frequency 

A constant constant 

B constant varying 

C varying constant 

D varying varying  
 
 
28 A piece of steel is slightly magnetised. It is hit several times with a hammer. 
 

What effect will this have on the steel? 
 

 the steel is parallel to 
a strong magnetic field 

the steel is at right-angles 
to a weak magnetic field 

A it becomes magnetised more strongly it becomes magnetised more strongly 

B it becomes magnetised more strongly it loses its magnetism 

C it loses its magnetism it becomes magnetised more strongly 

D it loses its magnetism it loses its magnetism 
 
 
29 A negatively charged cloud passes over a tall steel-framed building. A charge is induced on the 

building by the cloud because charges flow through the building. 
 

– – –– – ––

earth

cloud

tall building

 
 

What charge is induced on the building and in which direction do the charge carriers move? 
 

 charge induced 
on building direction of charge flow 

A positive from the building to earth 

B positive from earth to the building 

C negative from the building to earth 

D negative from earth to the building 
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24 The diagrams show water waves that move more slowly after passing into shallow water. 
 
 Which diagram shows what happens to the waves? 
 

A 
fast slow 

deep 
water 

shallow 
water 

B 
fast slow 

deep 
water 

shallow
water 

C 
fast slow 

deep 
water 

shallow 
water 

D 
fast slow 

deep 
water 

shallow
water  

 
 
25 The diagram shows a ray of monochromatic light passing through a semi-circular glass block. 
 

50°

incident
ray

reflected
ray

ray emerges in air
close to glass

surface

glass
air  

 
 What is the refractive index of the glass? 
 

A 0.64 B 0.77 C 1.31 D 1.56 
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24 The diagrams show water waves that move more slowly after passing into shallow water. 
 
 Which diagram shows what happens to the waves? 
 

A 
fast slow 

deep 
water 

shallow 
water 

B 
fast slow 

deep 
water 

shallow
water 

C 
fast slow 

deep 
water 

shallow 
water 

D 
fast slow 

deep 
water 

shallow
water  

 
 
25 The diagram shows a ray of monochromatic light passing through a semi-circular glass block. 
 

50°

incident
ray

reflected
ray

ray emerges in air
close to glass

surface

glass
air  

 
 What is the refractive index of the glass? 
 

A 0.64 B 0.77 C 1.31 D 1.56 
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26 An object O is placed close to a thin converging lens. 
 
 The diagram represents three rays from the top of O passing through the lens. 

 

O

 
 
 Which type of image is produced by the lens when the object O is in this position? 
 

A real and diminished 

B real and enlarged 

C virtual and diminished 

D virtual and enlarged 
 
 
27 An echo-sounder on a ship produces a pulse of sound. The echo is received by the echo-sounder 

after two seconds. 
 

ship

echo-sounder 

sea bed

 
 

The speed of sound in sea-water is 1500 m / s. 
 

What is the depth of the sea-water below the ship? 

A 750 m B 1500 m C 3000 m D 6000 m 
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26 An object O is placed close to a thin converging lens. 
 
 The diagram represents three rays from the top of O passing through the lens. 

 

O

 
 
 Which type of image is produced by the lens when the object O is in this position? 
 

A real and diminished 

B real and enlarged 

C virtual and diminished 

D virtual and enlarged 
 
 
27 An echo-sounder on a ship produces a pulse of sound. The echo is received by the echo-sounder 

after two seconds. 
 

ship

echo-sounder 

sea bed

 
 

The speed of sound in sea-water is 1500 m / s. 
 

What is the depth of the sea-water below the ship? 

A 750 m B 1500 m C 3000 m D 6000 m 
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18 One end of a copper rod is heated. 
 

What is one method by which thermal energy is transferred in the copper rod? 

A Free electrons transfer energy from the cooler end to the hotter end. 

B Free electrons transfer energy from the hotter end to the cooler end. 

C Molecules of copper move from the cooler end to the hotter end. 

D Molecules of copper move from the hotter end to the cooler end. 
 
 
19 Which change will cause a decrease in the rate of radiation emitted by an object? 

A changing the surface colour from white to black 

B changing the surface texture from dull to shiny 

C increasing the surface temperature 

D increasing the surface area 
 
 
20 What is the approximate wavelength in air of the highest frequency sound that can be heard by a 

normal healthy person? 

A 0.02 m B 60 m C 20 000 m D 7 000 000 m 
 
 
21 What causes the change in direction when light travels from air into glass? 

A The amplitude of the light changes. 

B The colour of the light changes. 

C The frequency of the light changes. 

D The speed of the light changes. 
 
 
22 Light from a torch is incident on a plane mirror. The angle of incidence is 38. 
 

What is the angle of reflection? 

A 38 B 52 C 76 D 142 
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18 One end of a copper rod is heated. 
 

What is one method by which thermal energy is transferred in the copper rod? 

A Free electrons transfer energy from the cooler end to the hotter end. 

B Free electrons transfer energy from the hotter end to the cooler end. 

C Molecules of copper move from the cooler end to the hotter end. 

D Molecules of copper move from the hotter end to the cooler end. 
 
 
19 Which change will cause a decrease in the rate of radiation emitted by an object? 

A changing the surface colour from white to black 

B changing the surface texture from dull to shiny 

C increasing the surface temperature 

D increasing the surface area 
 
 
20 What is the approximate wavelength in air of the highest frequency sound that can be heard by a 

normal healthy person? 

A 0.02 m B 60 m C 20 000 m D 7 000 000 m 
 
 
21 What causes the change in direction when light travels from air into glass? 

A The amplitude of the light changes. 

B The colour of the light changes. 

C The frequency of the light changes. 

D The speed of the light changes. 
 
 
22 Light from a torch is incident on a plane mirror. The angle of incidence is 38. 
 

What is the angle of reflection? 

A 38 B 52 C 76 D 142 
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18 One end of a copper rod is heated. 
 

What is one method by which thermal energy is transferred in the copper rod? 

A Free electrons transfer energy from the cooler end to the hotter end. 

B Free electrons transfer energy from the hotter end to the cooler end. 

C Molecules of copper move from the cooler end to the hotter end. 

D Molecules of copper move from the hotter end to the cooler end. 
 
 
19 Which change will cause a decrease in the rate of radiation emitted by an object? 

A changing the surface colour from white to black 

B changing the surface texture from dull to shiny 

C increasing the surface temperature 

D increasing the surface area 
 
 
20 What is the approximate wavelength in air of the highest frequency sound that can be heard by a 

normal healthy person? 

A 0.02 m B 60 m C 20 000 m D 7 000 000 m 
 
 
21 What causes the change in direction when light travels from air into glass? 

A The amplitude of the light changes. 

B The colour of the light changes. 

C The frequency of the light changes. 

D The speed of the light changes. 
 
 
22 Light from a torch is incident on a plane mirror. The angle of incidence is 38. 
 

What is the angle of reflection? 

A 38 B 52 C 76 D 142 
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23 Two rays with an angle of incidence of 60 pass into dilute and concentrated sugar-water 
solutions. The refractions are shown. 

 

air
dilute
sugar
solution

air
concentrated
sugar
solution

60�

40�

60�

35�

 
 

Which row is correct? 
 

 refractive index 
as concentration increases 

speed through solution 
as concentration increases 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
24 A thin converging lens is used to produce a sharp image of a candle. 
 

candle

lens

screen
image

 
 

Various sharp images are produced on the screen by moving the lens and the screen backwards 
and forwards. 

 
Which statement is always correct? 

A The image is at the principal focus (focal point) of the lens. 

B The image is bigger than the object. 

C The image is closer to the lens than the object. 

D The image is inverted. 
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23 Two rays with an angle of incidence of 60 pass into dilute and concentrated sugar-water 
solutions. The refractions are shown. 

 

air
dilute
sugar
solution

air
concentrated
sugar
solution

60�

40�

60�

35�

 
 

Which row is correct? 
 

 refractive index 
as concentration increases 

speed through solution 
as concentration increases 

A decreases decreases 

B decreases increases 

C increases decreases 

D increases increases 
 
 
24 A thin converging lens is used to produce a sharp image of a candle. 
 

candle

lens

screen
image

 
 

Various sharp images are produced on the screen by moving the lens and the screen backwards 
and forwards. 

 
Which statement is always correct? 

A The image is at the principal focus (focal point) of the lens. 

B The image is bigger than the object. 

C The image is closer to the lens than the object. 

D The image is inverted. 
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25 Which row gives the approximate speeds at which ultraviolet waves travel in air and in a 
vacuum? 

 

 
  

speed in air
m / s

  
  

speed in a vacuum
m / s

 

A 340 3.0  108 

B 340 340 

C 3.0  108 340 

D 3.0  108 3.0  108 
 
 
26 The diagram represents a sound wave. 
 

X Y  
 

What are the names of the parts of the sound wave labelled X and Y? 
 

 X Y 

A amplitude wavelength 

B compression rarefaction 

C rarefaction amplitude 

D wavelength compression 
 
 
27 The speed of sound is different in different states of matter. 
 

The speed of sound in liquid water is 1500 m / s. 
 

Which row correctly compares the speed of sound in ice and the speed of sound in water vapour 
with the speed of sound in water? 

 

 speed of sound in ice 
m / s 

speed of sound in steam 
m / s 

A less than 1500 less than 1500 

B less than 1500 more than 1500 

C more than 1500 less than 1500 

D more than 1500 more than 1500 
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25 Which row gives the approximate speeds at which ultraviolet waves travel in air and in a 
vacuum? 

 

 
  

speed in air
m / s

  
  

speed in a vacuum
m / s

 

A 340 3.0  108 

B 340 340 

C 3.0  108 340 

D 3.0  108 3.0  108 
 
 
26 The diagram represents a sound wave. 
 

X Y  
 

What are the names of the parts of the sound wave labelled X and Y? 
 

 X Y 

A amplitude wavelength 

B compression rarefaction 

C rarefaction amplitude 

D wavelength compression 
 
 
27 The speed of sound is different in different states of matter. 
 

The speed of sound in liquid water is 1500 m / s. 
 

Which row correctly compares the speed of sound in ice and the speed of sound in water vapour 
with the speed of sound in water? 

 

 speed of sound in ice 
m / s 

speed of sound in steam 
m / s 

A less than 1500 less than 1500 

B less than 1500 more than 1500 

C more than 1500 less than 1500 

D more than 1500 more than 1500 
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25 Which row gives the approximate speeds at which ultraviolet waves travel in air and in a 
vacuum? 

 

 
  

speed in air
m / s

  
  

speed in a vacuum
m / s

 

A 340 3.0  108 

B 340 340 

C 3.0  108 340 

D 3.0  108 3.0  108 
 
 
26 The diagram represents a sound wave. 
 

X Y  
 

What are the names of the parts of the sound wave labelled X and Y? 
 

 X Y 

A amplitude wavelength 

B compression rarefaction 

C rarefaction amplitude 

D wavelength compression 
 
 
27 The speed of sound is different in different states of matter. 
 

The speed of sound in liquid water is 1500 m / s. 
 

Which row correctly compares the speed of sound in ice and the speed of sound in water vapour 
with the speed of sound in water? 

 

 speed of sound in ice 
m / s 

speed of sound in steam 
m / s 

A less than 1500 less than 1500 

B less than 1500 more than 1500 

C more than 1500 less than 1500 

D more than 1500 more than 1500 
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20 Two square sheets of metal, P and Q, are heated to the same temperature. The metal sheets are 
shown. 

 

20 cm

40 cm

P Q

 
 

Sheet Q is emitting more radiation than sheet P. 
 

Which statement explains this? 

A Dull black surfaces are better conductors of radiation. 

B Dull black surfaces are better emitters of radiation. 

C The surface area of Q is larger than that of P. 

D White surfaces are better absorbers of radiation. 
 
 
21 A water wave passes into a region where the wave travels more slowly. 
 

As it passes into the slow region, what happens to the frequency and what happens to the 
wavelength of the wave? 

 
 frequency wavelength 

A decreases remains the same 

B increases remains the same 

C remains the same decreases 

D remains the same increases 
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22 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 

 
 
23 The diagram shows a narrow beam of light incident on a glass-air boundary. Some of the light 

emerges along the surface of the glass and some is reflected back into the glass. 
 

�
glass
air

 
 

Which row is correct? 
 

 this is an example of 
total internal reflection 

angle   is the 
critical angle 

A no yes 

B no no 

C yes no 

D yes yes 
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22 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 

 
 
23 The diagram shows a narrow beam of light incident on a glass-air boundary. Some of the light 

emerges along the surface of the glass and some is reflected back into the glass. 
 

�
glass
air

 
 

Which row is correct? 
 

 this is an example of 
total internal reflection 

angle   is the 
critical angle 

A no yes 

B no no 

C yes no 

D yes yes 
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24 An object is placed in front of a thin converging lens. 
 

The diagram shows the paths of two rays from the top of the object. 
 

object

converging lens

 
 

An image of the object is formed on a screen to the right of the lens. 
 

How does this image compare with the object? 

A It is larger and inverted. 

B It is larger and the same way up. 

C It is smaller and inverted. 

D It is smaller and the same way up. 
 
 
25 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 
 
 
26 A sound wave is travelling outwards from a loudspeaker into the surrounding air. 
 

Here are three statements. 
 

1 The air pressure is lower at a rarefaction compared with undisturbed air. 

2 The density of the air is less at a compression compared with undisturbed air. 

3 The distance from a compression to a rarefaction equals half a wavelength. 
 

Which statements about the sound wave are correct? 
 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 
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24 An object is placed in front of a thin converging lens. 
 

The diagram shows the paths of two rays from the top of the object. 
 

object

converging lens

 
 

An image of the object is formed on a screen to the right of the lens. 
 

How does this image compare with the object? 

A It is larger and inverted. 

B It is larger and the same way up. 

C It is smaller and inverted. 

D It is smaller and the same way up. 
 
 
25 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 
 
 
26 A sound wave is travelling outwards from a loudspeaker into the surrounding air. 
 

Here are three statements. 
 

1 The air pressure is lower at a rarefaction compared with undisturbed air. 

2 The density of the air is less at a compression compared with undisturbed air. 

3 The distance from a compression to a rarefaction equals half a wavelength. 
 

Which statements about the sound wave are correct? 
 

A 1 and 2 only B 1 and 3 only C 2 and 3 only D 1, 2 and 3 
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27 The sound from a loudspeaker must pass through two materials to reach a microphone. 
 

material 1 material 2

loudspeaker microphone

 
 

Which combination of materials gives the shortest time for the sound to reach the microphone? 
 

 material 1 material 2 

A air hydrogen 

B air water 

C copper aluminium 

D water oil 
 
 
28 Diagram 1 shows a small compass needle with its poles marked. It is not near any magnetic 

materials. 
 

Diagram 2 shows a bar magnet with its poles marked. The compass needle is placed at point P. 
 

N
N

S

P

S

diagram 1 diagram 2

 
 

In which direction will the N pole of the compass needle point? 

A to the left 

B to the right 

C down the page 

D up the page 
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27 The sound from a loudspeaker must pass through two materials to reach a microphone. 
 

material 1 material 2

loudspeaker microphone

 
 

Which combination of materials gives the shortest time for the sound to reach the microphone? 
 

 material 1 material 2 

A air hydrogen 

B air water 

C copper aluminium 

D water oil 
 
 
28 Diagram 1 shows a small compass needle with its poles marked. It is not near any magnetic 

materials. 
 

Diagram 2 shows a bar magnet with its poles marked. The compass needle is placed at point P. 
 

N
N

S

P

S

diagram 1 diagram 2

 
 

In which direction will the N pole of the compass needle point? 

A to the left 

B to the right 

C down the page 

D up the page 
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21 A water wave passes into a region where the wave travels more slowly. 
 

As it passes into the slow region, what happens to the frequency and what happens to the 
wavelength of the wave? 

 
 frequency wavelength 

A decreases remains the same 

B increases remains the same 

C remains the same decreases 

D remains the same increases 
 
 
22 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 

 
 
23 Which statement about the image of an object formed in a plane mirror is correct? 

A It is smaller than the object. 

B It is the same size as the object. 

C It is larger than the object. 

D It is inverted. 
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21 A water wave passes into a region where the wave travels more slowly. 
 

As it passes into the slow region, what happens to the frequency and what happens to the 
wavelength of the wave? 

 
 frequency wavelength 

A decreases remains the same 

B increases remains the same 

C remains the same decreases 

D remains the same increases 
 
 
22 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 

 
 
23 Which statement about the image of an object formed in a plane mirror is correct? 

A It is smaller than the object. 

B It is the same size as the object. 

C It is larger than the object. 

D It is inverted. 
 
 

229. Question | 0625 May-June 2021 P2 V2 Q23

9  
 

© UCLES 2021 0625/22/M/J/21 [Turn over 

21 A water wave passes into a region where the wave travels more slowly. 
 

As it passes into the slow region, what happens to the frequency and what happens to the 
wavelength of the wave? 

 
 frequency wavelength 

A decreases remains the same 

B increases remains the same 

C remains the same decreases 

D remains the same increases 
 
 
22 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 

 
 
23 Which statement about the image of an object formed in a plane mirror is correct? 

A It is smaller than the object. 

B It is the same size as the object. 

C It is larger than the object. 

D It is inverted. 
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24 An object is placed in front of a thin converging lens. 
 

The diagram shows the paths of two rays from the top of the object. 
 

object

converging lens

 
 

An image of the object is formed on a screen to the right of the lens. 
 

How does this image compare with the object? 

A It is larger and inverted. 

B It is larger and the same way up. 

C It is smaller and inverted. 

D It is smaller and the same way up. 
 
 
25 Here are three statements about the speed of electromagnetic waves. 
 

1 The speed of an electromagnetic wave in a vacuum is 340 m / s. 

2 The speed of an electromagnetic wave in a vacuum is 3.0  108
 m / s. 

3 The speed of an electromagnetic wave in a vacuum is approximately the same as in 
air. 

 
Which statements are correct? 

A 1 and 3 B 1 only C 2 and 3 D 2 only 
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24 An object is placed in front of a thin converging lens. 
 

The diagram shows the paths of two rays from the top of the object. 
 

object

converging lens

 
 

An image of the object is formed on a screen to the right of the lens. 
 

How does this image compare with the object? 

A It is larger and inverted. 

B It is larger and the same way up. 

C It is smaller and inverted. 

D It is smaller and the same way up. 
 
 
25 Here are three statements about the speed of electromagnetic waves. 
 

1 The speed of an electromagnetic wave in a vacuum is 340 m / s. 

2 The speed of an electromagnetic wave in a vacuum is 3.0  108
 m / s. 

3 The speed of an electromagnetic wave in a vacuum is approximately the same as in 
air. 

 
Which statements are correct? 

A 1 and 3 B 1 only C 2 and 3 D 2 only 
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26 The sound from a loudspeaker must pass through two materials to reach a microphone. 
 

material 1 material 2

loudspeaker microphone

 
 

Which combination of materials gives the shortest time for the sound to reach the microphone? 
 

 material 1 material 2 

A air hydrogen 

B air water 

C copper aluminium 

D water oil 
 
 
27 Which method does not demagnetise a bar magnet? 

A Heat the bar magnet and place it in the east-west direction to cool. 

B Place the bar magnet in the east-west direction and hammer it. 

C Place the bar magnet in a coil connected to an a.c. supply and slowly withdraw it. 

D Place the bar magnet in a coil connected to a d.c. supply and slowly withdraw it. 
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21 A water wave passes into a region where the wave travels more slowly. 
 

As it passes into the slow region, what happens to the frequency and what happens to the 
wavelength of the wave? 

 
 frequency wavelength 

A decreases remains the same 

B increases remains the same 

C remains the same decreases 

D remains the same increases 
 
 
22 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 

 
 
23 A beam of light is monochromatic. 
 

What does monochromatic mean? 

A All the waves in the beam must have the same frequency only. 

B All the waves in the beam must have the same amplitude only. 

C All the waves in the beam must have the same speed only. 

D All the waves in the beam must have the same amplitude, frequency and speed. 
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21 A water wave passes into a region where the wave travels more slowly. 
 

As it passes into the slow region, what happens to the frequency and what happens to the 
wavelength of the wave? 

 
 frequency wavelength 

A decreases remains the same 

B increases remains the same 

C remains the same decreases 

D remains the same increases 
 
 
22 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 

 
 
23 A beam of light is monochromatic. 
 

What does monochromatic mean? 

A All the waves in the beam must have the same frequency only. 

B All the waves in the beam must have the same amplitude only. 

C All the waves in the beam must have the same speed only. 

D All the waves in the beam must have the same amplitude, frequency and speed. 
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21 A water wave passes into a region where the wave travels more slowly. 
 

As it passes into the slow region, what happens to the frequency and what happens to the 
wavelength of the wave? 

 
 frequency wavelength 

A decreases remains the same 

B increases remains the same 

C remains the same decreases 

D remains the same increases 
 
 
22 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 

 
 
23 A beam of light is monochromatic. 
 

What does monochromatic mean? 

A All the waves in the beam must have the same frequency only. 

B All the waves in the beam must have the same amplitude only. 

C All the waves in the beam must have the same speed only. 

D All the waves in the beam must have the same amplitude, frequency and speed. 
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24 An object is placed in front of a thin converging lens. 
 

The diagram shows the paths of two rays from the top of the object. 
 

object

converging lens

 
 

An image of the object is formed on a screen to the right of the lens. 
 

How does this image compare with the object? 

A It is larger and inverted. 

B It is larger and the same way up. 

C It is smaller and inverted. 

D It is smaller and the same way up. 
 
 
25 Which row correctly describes what happens to the frequency and to the speed of 

electromagnetic waves as we move through the spectrum from -rays to radio waves? 
 

 frequency speed in a vacuum 

A decreases increases 

B decreases remains the same 

C increases decreases 

D increases remains the same 
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24 An object is placed in front of a thin converging lens. 
 

The diagram shows the paths of two rays from the top of the object. 
 

object

converging lens

 
 

An image of the object is formed on a screen to the right of the lens. 
 

How does this image compare with the object? 

A It is larger and inverted. 

B It is larger and the same way up. 

C It is smaller and inverted. 

D It is smaller and the same way up. 
 
 
25 Which row correctly describes what happens to the frequency and to the speed of 

electromagnetic waves as we move through the spectrum from -rays to radio waves? 
 

 frequency speed in a vacuum 

A decreases increases 

B decreases remains the same 

C increases decreases 

D increases remains the same 
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26 The diagram shows a model of a sound wave passing through air in an open tube. 
 

Q air particle  
 

What is the region Q? 

A a compression which is a region of high pressure 

B a compression which is a region of low pressure 

C a rarefaction which is a region of high pressure 

D a rarefaction which is a region of low pressure 
 
 
27 The sound from a loudspeaker must pass through two materials to reach a microphone. 
 

material 1 material 2

loudspeaker microphone

 
 

Which combination of materials gives the shortest time for the sound to reach the microphone? 
 

 material 1 material 2 

A air hydrogen 

B air water 

C copper aluminium 

D water oil 
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26 The diagram shows a model of a sound wave passing through air in an open tube. 
 

Q air particle  
 

What is the region Q? 

A a compression which is a region of high pressure 

B a compression which is a region of low pressure 

C a rarefaction which is a region of high pressure 

D a rarefaction which is a region of low pressure 
 
 
27 The sound from a loudspeaker must pass through two materials to reach a microphone. 
 

material 1 material 2

loudspeaker microphone

 
 

Which combination of materials gives the shortest time for the sound to reach the microphone? 
 

 material 1 material 2 

A air hydrogen 

B air water 

C copper aluminium 

D water oil 
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17 The diagram shows waves in a ripple tank containing water. 
 

 
 

The waves approach a barrier and pass through the gap in the barrier. 
 

The size of the gap is about the same size as the wavelength of the ripples. 
 

The gap size is increased. 
 

What happens to the ripple pattern to the right of the barrier? 

A The ripples are closer together. 

B The ripples are further apart. 

C The ripples are more curved. 

D The ripples are less curved. 
 
 
18 The diagram shows a wave. 
 

displacement

distance

1

2 4 65

3

0
0

 
 

Which row correctly indicates the amplitude and the wavelength of the wave? 
 

 amplitude wavelength 

A the distance between 1 and 2 the distance between 4 and 5 

B the distance between 1 and 2 the distance between 4 and 6 

C the distance between 1 and 3 the distance between 4 and 5 

D the distance between 1 and 3 the distance between 4 and 6 
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17 The diagram shows waves in a ripple tank containing water. 
 

 
 

The waves approach a barrier and pass through the gap in the barrier. 
 

The size of the gap is about the same size as the wavelength of the ripples. 
 

The gap size is increased. 
 

What happens to the ripple pattern to the right of the barrier? 

A The ripples are closer together. 

B The ripples are further apart. 

C The ripples are more curved. 

D The ripples are less curved. 
 
 
18 The diagram shows a wave. 
 

displacement

distance

1

2 4 65

3

0
0

 
 

Which row correctly indicates the amplitude and the wavelength of the wave? 
 

 amplitude wavelength 

A the distance between 1 and 2 the distance between 4 and 5 

B the distance between 1 and 2 the distance between 4 and 6 

C the distance between 1 and 3 the distance between 4 and 5 

D the distance between 1 and 3 the distance between 4 and 6 
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19 Two beams of light are both the same colour of red. One beam is travelling through air. The other 
beam is travelling through water. Each beam has a different brightness. 

 
Which quantity is the same for both sets of waves? 

A amplitude 

B frequency 

C speed 

D wavelength 
 
 
20 The diagram shows a ray of light in air incident on a glass block. Some of the light is refracted 

and some of the light is reflected. Two angles, p and q, are marked on the diagram. 
 

air
glass

p
q

ray of
light

 
 

Which row gives the angle of incidence and states whether total internal reflection occurs? 
 

 angle of 
incidence 

total internal 
reflection 

A p no 

B p yes 

C q no 

D q yes 
 
 



0625 Physics Paper 2 - Waves
Topical questions | 470 questions

243. Question | 0625 Oct-Nov 2021 P2 V1 Q20

8 

© UCLES 2021 0625/21/O/N/21  

19 Two beams of light are both the same colour of red. One beam is travelling through air. The other 
beam is travelling through water. Each beam has a different brightness. 

 
Which quantity is the same for both sets of waves? 

A amplitude 

B frequency 

C speed 

D wavelength 
 
 
20 The diagram shows a ray of light in air incident on a glass block. Some of the light is refracted 

and some of the light is reflected. Two angles, p and q, are marked on the diagram. 
 

air
glass

p
q

ray of
light

 
 

Which row gives the angle of incidence and states whether total internal reflection occurs? 
 

 angle of 
incidence 

total internal 
reflection 

A p no 

B p yes 

C q no 

D q yes 
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21 The diagram shows a ray of light in glass incident on the surface between the glass and air. 
 

air
glass

 
 

What happens if the angle of incidence is made larger than the critical angle for the glass? 

A The angle of refraction becomes equal to 90. 

B There is a refracted ray and a ray reflected inside the glass. 

C There is a refracted ray only. 

D There is only a ray reflected inside the glass. 
 
 
22 The Sun emits infrared radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infrared radiation? 
 

 wavelength of 
infrared radiation 

time taken for infrared 
radiation to reach the Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
23 Which list shows regions of the electromagnetic spectrum in order of increasing frequency? 

A X-ray  ultraviolet  visible light  infrared 

B X-ray  infrared  visible light  ultraviolet 

C infrared  visible light  ultraviolet  X-ray 

D ultraviolet  visible light  infrared  X-ray 
 
 
24 What is ultrasound? 

A sound waves that are so loud that they damage human hearing 

B sound waves that are too high-pitched for humans to hear 

C sound waves that are too low-pitched for humans to hear 

D sound waves that are too quiet for humans to hear 
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21 The diagram shows a ray of light in glass incident on the surface between the glass and air. 
 

air
glass

 
 

What happens if the angle of incidence is made larger than the critical angle for the glass? 

A The angle of refraction becomes equal to 90. 

B There is a refracted ray and a ray reflected inside the glass. 

C There is a refracted ray only. 

D There is only a ray reflected inside the glass. 
 
 
22 The Sun emits infrared radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infrared radiation? 
 

 wavelength of 
infrared radiation 

time taken for infrared 
radiation to reach the Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
23 Which list shows regions of the electromagnetic spectrum in order of increasing frequency? 

A X-ray  ultraviolet  visible light  infrared 

B X-ray  infrared  visible light  ultraviolet 

C infrared  visible light  ultraviolet  X-ray 

D ultraviolet  visible light  infrared  X-ray 
 
 
24 What is ultrasound? 

A sound waves that are so loud that they damage human hearing 

B sound waves that are too high-pitched for humans to hear 

C sound waves that are too low-pitched for humans to hear 

D sound waves that are too quiet for humans to hear 
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21 The diagram shows a ray of light in glass incident on the surface between the glass and air. 
 

air
glass

 
 

What happens if the angle of incidence is made larger than the critical angle for the glass? 

A The angle of refraction becomes equal to 90. 

B There is a refracted ray and a ray reflected inside the glass. 

C There is a refracted ray only. 

D There is only a ray reflected inside the glass. 
 
 
22 The Sun emits infrared radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infrared radiation? 
 

 wavelength of 
infrared radiation 

time taken for infrared 
radiation to reach the Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
23 Which list shows regions of the electromagnetic spectrum in order of increasing frequency? 

A X-ray  ultraviolet  visible light  infrared 

B X-ray  infrared  visible light  ultraviolet 

C infrared  visible light  ultraviolet  X-ray 

D ultraviolet  visible light  infrared  X-ray 
 
 
24 What is ultrasound? 

A sound waves that are so loud that they damage human hearing 

B sound waves that are too high-pitched for humans to hear 

C sound waves that are too low-pitched for humans to hear 

D sound waves that are too quiet for humans to hear 
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21 The diagram shows a ray of light in glass incident on the surface between the glass and air. 
 

air
glass

 
 

What happens if the angle of incidence is made larger than the critical angle for the glass? 

A The angle of refraction becomes equal to 90. 

B There is a refracted ray and a ray reflected inside the glass. 

C There is a refracted ray only. 

D There is only a ray reflected inside the glass. 
 
 
22 The Sun emits infrared radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infrared radiation? 
 

 wavelength of 
infrared radiation 

time taken for infrared 
radiation to reach the Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
23 Which list shows regions of the electromagnetic spectrum in order of increasing frequency? 

A X-ray  ultraviolet  visible light  infrared 

B X-ray  infrared  visible light  ultraviolet 

C infrared  visible light  ultraviolet  X-ray 

D ultraviolet  visible light  infrared  X-ray 
 
 
24 What is ultrasound? 

A sound waves that are so loud that they damage human hearing 

B sound waves that are too high-pitched for humans to hear 

C sound waves that are too low-pitched for humans to hear 

D sound waves that are too quiet for humans to hear 
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16 The diagram shows a pan used for cooking food. 
 

base of pan

handle of pan

 
 

Which row is correct for the materials used to make the base and the handle of the pan? 
 

 base of pan handle of pan 

A good thermal conductor good thermal conductor 

B good thermal conductor poor thermal conductor 

C poor thermal conductor good thermal conductor 

D poor thermal conductor poor thermal conductor 
 
 
17 The diagram shows the pattern of water waves as they pass through a narrow gap. 
 

narrow gap
between two barriers

 
 

Which row names the process shown and describes the effect of using a wider gap? 
 

 name of process wider gap 

A refraction waves spread out less 

B refraction waves spread out more 

C diffraction waves spread out less 

D diffraction waves spread out more 
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18 Which row is not correct for a wave on the surface of water? 
 

 quantity usual unit 

A amplitude m 

B frequency Hz 

C wavelength  

D speed m / s 
 
 
19 The diagram shows how a ray of light refracts when going from air to Perspex. 
 

x

z
y

air
Perspex

w

 
 

The critical angle of Perspex is c. 
 

Which expression is correct? 

A 
z
x
 sin
 sin

 = sin c 

B 
x
z

 sin
 sin

 = sin c 

C 
y
w
 sin
 sin

 = sin c 

D 
w
y

 sin
 sin

 = sin c 
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18 Which row is not correct for a wave on the surface of water? 
 

 quantity usual unit 

A amplitude m 

B frequency Hz 

C wavelength  

D speed m / s 
 
 
19 The diagram shows how a ray of light refracts when going from air to Perspex. 
 

x

z
y

air
Perspex

w

 
 

The critical angle of Perspex is c. 
 

Which expression is correct? 

A 
z
x
 sin
 sin

 = sin c 

B 
x
z

 sin
 sin

 = sin c 

C 
y
w
 sin
 sin

 = sin c 

D 
w
y

 sin
 sin

 = sin c 
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20 The diagram shows a ray of light in air incident on a glass block. Some of the light is refracted 
and some of the light is reflected. Two angles, p and q, are marked on the diagram. 

 

air
glass

p
q

ray of
light

 
 

Which row gives the angle of incidence and states whether total internal reflection occurs? 
 

 angle of 
incidence 

total internal 
reflection 

A p no 

B p yes 

C q no 

D q yes 
 
 
21 The letter F is reflected in a mirror. 
 

mirror 
 

What does the optical image look like? 
 

A B C D
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20 The diagram shows a ray of light in air incident on a glass block. Some of the light is refracted 
and some of the light is reflected. Two angles, p and q, are marked on the diagram. 

 

air
glass

p
q

ray of
light

 
 

Which row gives the angle of incidence and states whether total internal reflection occurs? 
 

 angle of 
incidence 

total internal 
reflection 

A p no 

B p yes 

C q no 

D q yes 
 
 
21 The letter F is reflected in a mirror. 
 

mirror 
 

What does the optical image look like? 
 

A B C D
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22 The Sun emits infrared radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infrared radiation? 
 

 wavelength of 
infrared radiation 

time taken for infrared 
radiation to reach the Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
23 Which statement about electromagnetic waves is not correct? 

A They travel at 3  108
 m / s in a vacuum. 

B They transfer energy. 

C They travel at 340 m / s in air. 

D They are transverse waves. 
 
 
24 What is ultrasound? 

A sound waves that are so loud that they damage human hearing 

B sound waves that are too high-pitched for humans to hear 

C sound waves that are too low-pitched for humans to hear 

D sound waves that are too quiet for humans to hear 
 
 
25 Which diagram shows the electric field pattern between two oppositely charged parallel metal 

plates? 
 

A B

–

C D

+ –+ –+ –+
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22 The Sun emits infrared radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infrared radiation? 
 

 wavelength of 
infrared radiation 

time taken for infrared 
radiation to reach the Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
23 Which statement about electromagnetic waves is not correct? 

A They travel at 3  108
 m / s in a vacuum. 

B They transfer energy. 

C They travel at 340 m / s in air. 

D They are transverse waves. 
 
 
24 What is ultrasound? 

A sound waves that are so loud that they damage human hearing 

B sound waves that are too high-pitched for humans to hear 

C sound waves that are too low-pitched for humans to hear 

D sound waves that are too quiet for humans to hear 
 
 
25 Which diagram shows the electric field pattern between two oppositely charged parallel metal 

plates? 
 

A B

–

C D

+ –+ –+ –+
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22 The Sun emits infrared radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infrared radiation? 
 

 wavelength of 
infrared radiation 

time taken for infrared 
radiation to reach the Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
23 Which statement about electromagnetic waves is not correct? 

A They travel at 3  108
 m / s in a vacuum. 

B They transfer energy. 

C They travel at 340 m / s in air. 

D They are transverse waves. 
 
 
24 What is ultrasound? 

A sound waves that are so loud that they damage human hearing 

B sound waves that are too high-pitched for humans to hear 

C sound waves that are too low-pitched for humans to hear 

D sound waves that are too quiet for humans to hear 
 
 
25 Which diagram shows the electric field pattern between two oppositely charged parallel metal 

plates? 
 

A B

–

C D

+ –+ –+ –+
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16 The diagram shows a pan used for cooking food. 
 

base of pan

handle of pan

 
 

Which row is correct for the materials used to make the base and the handle of the pan? 
 

 base of pan handle of pan 

A good thermal conductor good thermal conductor 

B good thermal conductor poor thermal conductor 

C poor thermal conductor good thermal conductor 

D poor thermal conductor poor thermal conductor 
 
 
17 In the diagram, the mountaineer can hear the stream although he cannot see it. When he is 

closer to the gully, he can both hear and see the stream. When he is further from the gully, he 
can neither hear nor see the stream. 

 

stream

mountaineergully

 
 

Which statement is not correct? 

A As he approaches the gully edge, he hears first the short wavelength, higher frequencies and 
then the long wavelength, lower frequencies. 

B As he approaches the gully edge, the sound becomes louder. 

C He hears the stream because some of the sound is diffracted. 

D He hears the stream because some of the sound is reflected from the opposite wall of the 
gully. 
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18 Which row correctly defines the frequency and the speed of a wave? 
 

 frequency speed 

A 
 

number of waves 
 

distance travelled 
per unit time 

B 
 

number of waves 
 

time taken for one complete 
wave to pass a point 

C 
 

number of waves 
passing per unit time 

distance travelled 
per unit time 

D 
 

number of waves 
passing per unit time 

time taken for one complete 
wave to pass a point 

 
 
19 A ray of light travels from air into a glass block. 
 

 in air in glass 

speed of ray va vg 

wavelength of ray a g 

frequency of ray fa fg 
 

Three suggestions as to how the refractive index of glass n may be calculated are listed. 
 

1 n = a

g

v
v

 

2 n = a

g




 

3 n = a

g

f
f

 

 
Which suggestions are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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18 Which row correctly defines the frequency and the speed of a wave? 
 

 frequency speed 

A 
 

number of waves 
 

distance travelled 
per unit time 

B 
 

number of waves 
 

time taken for one complete 
wave to pass a point 

C 
 

number of waves 
passing per unit time 

distance travelled 
per unit time 

D 
 

number of waves 
passing per unit time 

time taken for one complete 
wave to pass a point 

 
 
19 A ray of light travels from air into a glass block. 
 

 in air in glass 

speed of ray va vg 

wavelength of ray a g 

frequency of ray fa fg 
 

Three suggestions as to how the refractive index of glass n may be calculated are listed. 
 

1 n = a

g

v
v

 

2 n = a

g




 

3 n = a

g

f
f

 

 
Which suggestions are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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20 The diagram shows a ray of light in air incident on a glass block. Some of the light is refracted 
and some of the light is reflected. Two angles, p and q, are marked on the diagram. 

 

air
glass

p
q

ray of
light

 
 

Which row gives the angle of incidence and states whether total internal reflection occurs? 
 

 angle of 
incidence 

total internal 
reflection 

A p no 

B p yes 

C q no 

D q yes 
 
 
21 A photographer sees his image as shown. 
 

X

photographer image  
 

What could X be? 
 

A B C D

mirror translucent
glass block

transparent
glass prism

transparent
semicircular
glass block  
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20 The diagram shows a ray of light in air incident on a glass block. Some of the light is refracted 
and some of the light is reflected. Two angles, p and q, are marked on the diagram. 

 

air
glass

p
q

ray of
light

 
 

Which row gives the angle of incidence and states whether total internal reflection occurs? 
 

 angle of 
incidence 

total internal 
reflection 

A p no 

B p yes 

C q no 

D q yes 
 
 
21 A photographer sees his image as shown. 
 

X

photographer image  
 

What could X be? 
 

A B C D

mirror translucent
glass block

transparent
glass prism

transparent
semicircular
glass block  
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22 The Sun emits infrared radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infrared radiation? 
 

 wavelength of 
infrared radiation 

time taken for infrared 
radiation to reach the Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
23 Which row gives the typical values of the speed of sound at room temperature in the materials 

stated? 
 

 
speed of sound 

m / s 

air water iron 

A 340 1500 5100 

B 340 5100 1500 

C 5100 1500 340 

D 3.0  108 3.0  108 3.0  108 

 
 
24 What is ultrasound? 

A sound waves that are so loud that they damage human hearing 

B sound waves that are too high-pitched for humans to hear 

C sound waves that are too low-pitched for humans to hear 

D sound waves that are too quiet for humans to hear 
 
 
25 A stationary, charged particle is in a field. 
 

Which fields can cause there to be a force on this particle due to its charge? 
 

1 gravitational field 

2 magnetic field 

3 electric field 
 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
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22 The Sun emits infrared radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infrared radiation? 
 

 wavelength of 
infrared radiation 

time taken for infrared 
radiation to reach the Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
23 Which row gives the typical values of the speed of sound at room temperature in the materials 

stated? 
 

 
speed of sound 

m / s 

air water iron 

A 340 1500 5100 

B 340 5100 1500 

C 5100 1500 340 

D 3.0  108 3.0  108 3.0  108 

 
 
24 What is ultrasound? 

A sound waves that are so loud that they damage human hearing 

B sound waves that are too high-pitched for humans to hear 

C sound waves that are too low-pitched for humans to hear 

D sound waves that are too quiet for humans to hear 
 
 
25 A stationary, charged particle is in a field. 
 

Which fields can cause there to be a force on this particle due to its charge? 
 

1 gravitational field 

2 magnetic field 

3 electric field 
 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
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22 The Sun emits infrared radiation and light. 
 

Light from the Sun reaches the Earth in 8 minutes. 
 

Which row gives correct information about the infrared radiation? 
 

 wavelength of 
infrared radiation 

time taken for infrared 
radiation to reach the Earth 

A longer than wavelength of light 8 minutes 

B longer than wavelength of light much less than 8 minutes 

C shorter than wavelength of light 8 minutes 

D shorter than wavelength of light much more than 8 minutes 
 
 
23 Which row gives the typical values of the speed of sound at room temperature in the materials 

stated? 
 

 
speed of sound 

m / s 

air water iron 

A 340 1500 5100 

B 340 5100 1500 

C 5100 1500 340 

D 3.0  108 3.0  108 3.0  108 

 
 
24 What is ultrasound? 

A sound waves that are so loud that they damage human hearing 

B sound waves that are too high-pitched for humans to hear 

C sound waves that are too low-pitched for humans to hear 

D sound waves that are too quiet for humans to hear 
 
 
25 A stationary, charged particle is in a field. 
 

Which fields can cause there to be a force on this particle due to its charge? 
 

1 gravitational field 

2 magnetic field 

3 electric field 
 

A 1 and 2 B 1 only C 2 and 3 D 3 only 
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19 Both boiling and evaporation involve a change of state from liquid to gas. 
 

Which row gives the correct difference between boiling and evaporation? 
 

 boiling evaporation 

A no bubbles are formed bubbles are formed 

B occurs at all temperatures occurs at a definite temperature 

C occurs throughout the liquid occurs at the surface only 

D the temperature falls the temperature remains constant 
 
 
20 Which statement describes thermal conduction in a metal by electrons? 

A Atoms and electrons move freely throughout the metal. 

B Atoms and electrons vibrate about their fixed positions only. 

C Electrons move freely throughout the metal. 

D Electrons remain attached to atoms. 
 
 
21 A tank contains water. Ripples are produced on the surface of the water. Refraction is observed. 
 

What causes the ripples to refract? 

A The cold water in the tank is replaced by warm water. 

B The ripples change speed as they move from deep to shallow water. 

C The ripples hit the wall of the tank. 

D The ripples pass through a narrow gap. 
 
 
22 The diagram shows wavefronts of a water wave passing through a gap in a barrier. 
 

barrier

 
 

Which change will increase the diffraction of the wave as it passes through the gap? 

A Increase the amplitude of the wave. 

B Increase the width of the gap. 

C Reduce the depth of water. 

D Reduce the frequency of the wave. 
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19 Both boiling and evaporation involve a change of state from liquid to gas. 
 

Which row gives the correct difference between boiling and evaporation? 
 

 boiling evaporation 

A no bubbles are formed bubbles are formed 

B occurs at all temperatures occurs at a definite temperature 

C occurs throughout the liquid occurs at the surface only 

D the temperature falls the temperature remains constant 
 
 
20 Which statement describes thermal conduction in a metal by electrons? 

A Atoms and electrons move freely throughout the metal. 

B Atoms and electrons vibrate about their fixed positions only. 

C Electrons move freely throughout the metal. 

D Electrons remain attached to atoms. 
 
 
21 A tank contains water. Ripples are produced on the surface of the water. Refraction is observed. 
 

What causes the ripples to refract? 

A The cold water in the tank is replaced by warm water. 

B The ripples change speed as they move from deep to shallow water. 

C The ripples hit the wall of the tank. 

D The ripples pass through a narrow gap. 
 
 
22 The diagram shows wavefronts of a water wave passing through a gap in a barrier. 
 

barrier

 
 

Which change will increase the diffraction of the wave as it passes through the gap? 

A Increase the amplitude of the wave. 

B Increase the width of the gap. 

C Reduce the depth of water. 

D Reduce the frequency of the wave. 
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23 The diagrams each show a ray of light from an object O passing through a thin converging lens. 
 

The principal focuses in each diagram are labelled F. 
 

O

F F

1

O

F F

2

O

F F

3

 
 

Which diagrams are correct? 

A 1 and 2 B 2 only C 1 and 3 D 3 only 
 
 
24 The diagram shows a ray of light inside an optical fibre approaching point X. 
 

P Q

normal to the
surface at X tangent to the

surface at X
X

 
 

The light is totally reflected within the fibre. 
 

The refractive index of the material of the optical fibre is 1.39. 
 

Which condition ensures that total internal reflection occurs? 

A Q < 45 B Q > 47 C P > 47 D P = Q 
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23 The diagrams each show a ray of light from an object O passing through a thin converging lens. 
 

The principal focuses in each diagram are labelled F. 
 

O

F F

1

O

F F

2

O

F F

3

 
 

Which diagrams are correct? 

A 1 and 2 B 2 only C 1 and 3 D 3 only 
 
 
24 The diagram shows a ray of light inside an optical fibre approaching point X. 
 

P Q

normal to the
surface at X tangent to the

surface at X
X

 
 

The light is totally reflected within the fibre. 
 

The refractive index of the material of the optical fibre is 1.39. 
 

Which condition ensures that total internal reflection occurs? 

A Q < 45 B Q > 47 C P > 47 D P = Q 
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25 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infrared radiation from the Sun disappears before visible light and ultraviolet radiation. 

B Ultraviolet radiation from the Sun disappears before visible light and infrared radiation. 

C Visible light from the Sun disappears before ultraviolet radiation and infrared radiation. 

D Infrared radiation, ultraviolet radiation and visible light from the Sun all disappear at the same 
moment. 

 
 
26 The diagram shows air particles in a sound wave. 
 

V W X Y Z
 

 
Which row correctly identifies the position of a compression and position of a rarefaction? 

 
 compression rarefaction 

A X Y 

B Y X 

C V Z 

D Z V 
 
 
27 Two isolated metal spheres are both negatively charged. The spheres are brought close together 

but do not touch. 
 

Which diagram shows the charge distribution on the spheres? 
 

–
–
–

–
–
–

–
–
–

–
–
–

A

–
–
–

–
–
–

B

–
–
–

–
–
–

C D

 
 
 
28 Two separate circuits have different power supplies. Both power supplies provide the same 

magnitude current. 
 

Power supply P has an electromotive force (e.m.f.) of 1.5 V and power supply Q has an e.m.f. of 
3.0 V. 

 
Which statements about Q are correct when compared with P? 

 
1 Q supplies twice the charge per unit time. 

2 Q supplies twice the energy per unit charge. 

3 Q supplies twice the energy per unit time. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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25 An eclipse of the Sun happens when the Moon comes between the Earth and the Sun. 
 

Which statement is correct? 

A Infrared radiation from the Sun disappears before visible light and ultraviolet radiation. 

B Ultraviolet radiation from the Sun disappears before visible light and infrared radiation. 

C Visible light from the Sun disappears before ultraviolet radiation and infrared radiation. 

D Infrared radiation, ultraviolet radiation and visible light from the Sun all disappear at the same 
moment. 

 
 
26 The diagram shows air particles in a sound wave. 
 

V W X Y Z
 

 
Which row correctly identifies the position of a compression and position of a rarefaction? 

 
 compression rarefaction 

A X Y 

B Y X 

C V Z 

D Z V 
 
 
27 Two isolated metal spheres are both negatively charged. The spheres are brought close together 

but do not touch. 
 

Which diagram shows the charge distribution on the spheres? 
 

–
–
–

–
–
–

–
–
–

–
–
–

A

–
–
–

–
–
–

B

–
–
–

–
–
–

C D

 
 
 
28 Two separate circuits have different power supplies. Both power supplies provide the same 

magnitude current. 
 

Power supply P has an electromotive force (e.m.f.) of 1.5 V and power supply Q has an e.m.f. of 
3.0 V. 

 
Which statements about Q are correct when compared with P? 

 
1 Q supplies twice the charge per unit time. 

2 Q supplies twice the energy per unit charge. 

3 Q supplies twice the energy per unit time. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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21 The diagram shows a wave. 
 

2.0

1.0

0

–1.0

–2.0

displacement / cm

distance / cm

0 4.0 8.0 12.0 16.0 20.0 24.0 28.0

 
 

Which row is correct? 
 

 amplitude of 
the wave / cm 

wavelength of 
the wave / cm 

A 1.0 4.0 

B 1.0 8.0 

C 2.0 4.0 

D 2.0 8.0 
 
 
22 A sound wave is created by a loudspeaker that vibrates backwards and forwards 96 000 times 

per minute. 
 

The speed of sound is 320 m / s. 
 

What is the wavelength of the sound wave? 

A 0.20 m B 5.0 m C 300 m D 18 000 m 
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21 The diagram shows a wave. 
 

2.0

1.0

0

–1.0

–2.0

displacement / cm

distance / cm

0 4.0 8.0 12.0 16.0 20.0 24.0 28.0

 
 

Which row is correct? 
 

 amplitude of 
the wave / cm 

wavelength of 
the wave / cm 

A 1.0 4.0 

B 1.0 8.0 

C 2.0 4.0 

D 2.0 8.0 
 
 
22 A sound wave is created by a loudspeaker that vibrates backwards and forwards 96 000 times 

per minute. 
 

The speed of sound is 320 m / s. 
 

What is the wavelength of the sound wave? 

A 0.20 m B 5.0 m C 300 m D 18 000 m 
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23 A card is placed in front of a plane mirror so that its label is facing the mirror, as shown. 
 

observer

plane mirror

card

label

 
 

The label is shown. 
 

 
 

How does the image of the label formed by the mirror appear to the observer? 
 

A B C D

 
 
 
24 A thin converging lens can produce both real and virtual images. 
 

Which row describes a real and a virtual image? 
 

 real image virtual image 

A rays converge to form the image image can be projected onto a screen 

B rays converge to form the image image cannot be projected onto a screen 

C rays diverge to form the image image can be projected onto a screen 

D rays diverge to form the image image cannot be projected onto a screen 
 
 
25 The speed of light in air is 3.0  108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37. 
 

What is the speed of light in the plastic material? 

A 1.8  108
 m / s 

B 2.4  108
 m / s 

C 3.8  108
 m / s 

D 5.0  108
 m / s 
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23 A card is placed in front of a plane mirror so that its label is facing the mirror, as shown. 
 

observer

plane mirror

card

label

 
 

The label is shown. 
 

 
 

How does the image of the label formed by the mirror appear to the observer? 
 

A B C D

 
 
 
24 A thin converging lens can produce both real and virtual images. 
 

Which row describes a real and a virtual image? 
 

 real image virtual image 

A rays converge to form the image image can be projected onto a screen 

B rays converge to form the image image cannot be projected onto a screen 

C rays diverge to form the image image can be projected onto a screen 

D rays diverge to form the image image cannot be projected onto a screen 
 
 
25 The speed of light in air is 3.0  108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37. 
 

What is the speed of light in the plastic material? 

A 1.8  108
 m / s 

B 2.4  108
 m / s 

C 3.8  108
 m / s 

D 5.0  108
 m / s 
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23 A card is placed in front of a plane mirror so that its label is facing the mirror, as shown. 
 

observer

plane mirror

card

label

 
 

The label is shown. 
 

 
 

How does the image of the label formed by the mirror appear to the observer? 
 

A B C D

 
 
 
24 A thin converging lens can produce both real and virtual images. 
 

Which row describes a real and a virtual image? 
 

 real image virtual image 

A rays converge to form the image image can be projected onto a screen 

B rays converge to form the image image cannot be projected onto a screen 

C rays diverge to form the image image can be projected onto a screen 

D rays diverge to form the image image cannot be projected onto a screen 
 
 
25 The speed of light in air is 3.0  108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37. 
 

What is the speed of light in the plastic material? 

A 1.8  108
 m / s 

B 2.4  108
 m / s 

C 3.8  108
 m / s 

D 5.0  108
 m / s 
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26 Which part of the electromagnetic spectrum is used by a remote controller for a television? 

A infrared waves 

B microwaves 

C radio waves 

D visible light 
 
 
27 Which statement correctly compares radio waves and X-rays? 

A Radio waves have a longer wavelength and a greater speed in a vacuum. 

B Radio waves have a longer wavelength and the same speed in a vacuum. 

C Radio waves have a shorter wavelength and a greater speed in a vacuum. 

D Radio waves have a shorter wavelength and the same speed in a vacuum. 
 
 
28 A student counts how many iron pins an electromagnet picks up when its power supply is 

switched on. Then, she counts how many pins are picked up when the power supply is switched 
off. 

 
core

d.c. power

supply on

iron pins

d.c. power

supply off

 
 

She repeats the experiment using cores made of different materials. The results are shown. 
 

Which core is made out of soft iron? 
 

 pins picked up with 
the power supply on 

pins picked up with 
the power supply off 

A 0 0 

B 2 7 

C 8 5 

D 12 0 
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26 Which part of the electromagnetic spectrum is used by a remote controller for a television? 

A infrared waves 

B microwaves 

C radio waves 

D visible light 
 
 
27 Which statement correctly compares radio waves and X-rays? 

A Radio waves have a longer wavelength and a greater speed in a vacuum. 

B Radio waves have a longer wavelength and the same speed in a vacuum. 

C Radio waves have a shorter wavelength and a greater speed in a vacuum. 

D Radio waves have a shorter wavelength and the same speed in a vacuum. 
 
 
28 A student counts how many iron pins an electromagnet picks up when its power supply is 

switched on. Then, she counts how many pins are picked up when the power supply is switched 
off. 

 
core

d.c. power

supply on

iron pins

d.c. power

supply off

 
 

She repeats the experiment using cores made of different materials. The results are shown. 
 

Which core is made out of soft iron? 
 

 pins picked up with 
the power supply on 

pins picked up with 
the power supply off 

A 0 0 

B 2 7 

C 8 5 

D 12 0 
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21 The diagram shows a wave. 
 

2.0

1.0

0

–1.0

–2.0

displacement / cm

distance / cm

0 4.0 8.0 12.0 16.0 20.0 24.0 28.0

 
 

Which row is correct? 
 

 amplitude of 
the wave / cm 

wavelength of 
the wave / cm 

A 1.0 4.0 

B 1.0 8.0 

C 2.0 4.0 

D 2.0 8.0 
 
 
22 The water wave shown has a frequency of 4.0 Hz. 
 

3.0 cm

36 cm

 
 

What is the speed of the wave? 

A 3.0 cm / s B 12 cm / s C 48 cm / s D 72 cm / s 
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21 The diagram shows a wave. 
 

2.0

1.0

0

–1.0

–2.0

displacement / cm

distance / cm

0 4.0 8.0 12.0 16.0 20.0 24.0 28.0

 
 

Which row is correct? 
 

 amplitude of 
the wave / cm 

wavelength of 
the wave / cm 

A 1.0 4.0 

B 1.0 8.0 

C 2.0 4.0 

D 2.0 8.0 
 
 
22 The water wave shown has a frequency of 4.0 Hz. 
 

3.0 cm

36 cm

 
 

What is the speed of the wave? 

A 3.0 cm / s B 12 cm / s C 48 cm / s D 72 cm / s 
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23 A student uses one eye to look at images in a plane mirror. 
 

UERQP
X Y

TS

plane mirror

 
 

Objects are placed on the line XY. 
 

Which objects give rise to images that can be seen by the eye at E? 

A P, Q, R, S, T and U 

B Q, R, S and T only 

C P and U only 

D R and S only 
 
 
24 An object is placed in front of a converging lens of focal length 15 cm. 
 

Which row describes the image of the object? 
 

 distance of object 
from lens / cm nature of the image 

A 40 real, upright, diminished 

B 30 virtual, inverted, enlarged 

C 20 real, inverted, diminished 

D 10 virtual, upright, enlarged 
 
 
25 The speed of light in air is 3.0 × 108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37°. 
 

What is the speed of light in the plastic material? 

A 1.8 × 108
 m / s 

B 2.4 × 108
 m / s 

C 3.8 × 108
 m / s 

D 5.0 × 108
 m / s 
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23 A student uses one eye to look at images in a plane mirror. 
 

UERQP
X Y

TS

plane mirror

 
 

Objects are placed on the line XY. 
 

Which objects give rise to images that can be seen by the eye at E? 

A P, Q, R, S, T and U 

B Q, R, S and T only 

C P and U only 

D R and S only 
 
 
24 An object is placed in front of a converging lens of focal length 15 cm. 
 

Which row describes the image of the object? 
 

 distance of object 
from lens / cm nature of the image 

A 40 real, upright, diminished 

B 30 virtual, inverted, enlarged 

C 20 real, inverted, diminished 

D 10 virtual, upright, enlarged 
 
 
25 The speed of light in air is 3.0 × 108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37°. 
 

What is the speed of light in the plastic material? 

A 1.8 × 108
 m / s 

B 2.4 × 108
 m / s 

C 3.8 × 108
 m / s 

D 5.0 × 108
 m / s 
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23 A student uses one eye to look at images in a plane mirror. 
 

UERQP
X Y

TS

plane mirror

 
 

Objects are placed on the line XY. 
 

Which objects give rise to images that can be seen by the eye at E? 

A P, Q, R, S, T and U 

B Q, R, S and T only 

C P and U only 

D R and S only 
 
 
24 An object is placed in front of a converging lens of focal length 15 cm. 
 

Which row describes the image of the object? 
 

 distance of object 
from lens / cm nature of the image 

A 40 real, upright, diminished 

B 30 virtual, inverted, enlarged 

C 20 real, inverted, diminished 

D 10 virtual, upright, enlarged 
 
 
25 The speed of light in air is 3.0 × 108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37°. 
 

What is the speed of light in the plastic material? 

A 1.8 × 108
 m / s 

B 2.4 × 108
 m / s 

C 3.8 × 108
 m / s 

D 5.0 × 108
 m / s 
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26 Which type of waves are produced by a television remote controller? 

A infrared waves 

B radio waves 

C ultraviolet waves 

D visible light 
 
 
27 Which statement correctly compares radio waves and X-rays? 

A Radio waves have a longer wavelength and a greater speed in a vacuum. 

B Radio waves have a longer wavelength and the same speed in a vacuum. 

C Radio waves have a shorter wavelength and a greater speed in a vacuum. 

D Radio waves have a shorter wavelength and the same speed in a vacuum. 
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26 Which type of waves are produced by a television remote controller? 

A infrared waves 

B radio waves 

C ultraviolet waves 

D visible light 
 
 
27 Which statement correctly compares radio waves and X-rays? 

A Radio waves have a longer wavelength and a greater speed in a vacuum. 

B Radio waves have a longer wavelength and the same speed in a vacuum. 

C Radio waves have a shorter wavelength and a greater speed in a vacuum. 

D Radio waves have a shorter wavelength and the same speed in a vacuum. 
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21 The diagram shows a wave. 
 

2.0

1.0

0

–1.0

–2.0

displacement / cm

distance / cm

0 4.0 8.0 12.0 16.0 20.0 24.0 28.0

 
 

Which row is correct? 
 

 amplitude of 
the wave / cm 

wavelength of 
the wave / cm 

A 1.0 4.0 

B 1.0 8.0 

C 2.0 4.0 

D 2.0 8.0 
 
 
22 The wavelength of a beam of X-rays, travelling through air, is 5.4 × 10–10

 m. 
 

What is its frequency? 

A 5.6 × 10–17
 Hz 

B 5.6 × 1011
 Hz 

C 5.6 × 1017
 Hz 

D 5.6 × 1018
 Hz 
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21 The diagram shows a wave. 
 

2.0

1.0

0

–1.0

–2.0

displacement / cm

distance / cm

0 4.0 8.0 12.0 16.0 20.0 24.0 28.0

 
 

Which row is correct? 
 

 amplitude of 
the wave / cm 

wavelength of 
the wave / cm 

A 1.0 4.0 

B 1.0 8.0 

C 2.0 4.0 

D 2.0 8.0 
 
 
22 The wavelength of a beam of X-rays, travelling through air, is 5.4 × 10–10

 m. 
 

What is its frequency? 

A 5.6 × 10–17
 Hz 

B 5.6 × 1011
 Hz 

C 5.6 × 1017
 Hz 

D 5.6 × 1018
 Hz 
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23 A ray of light passes from air through a sheet of glass and out the other side, as shown. 
 

air

glass

air

boundary 1

boundary 2

 
 

Which two angles are equal to each other? 

A angle of incidence at boundary 1 and angle of incidence at boundary 2 

B angle of incidence at boundary 1 and angle of refraction at boundary 1 

C angle of incidence at boundary 1 and angle of refraction at boundary 2 

D angle of refraction at boundary 1 and angle of refraction at boundary 2 
 
 
24 A plane mirror is fixed to a vertical wall. 
 

A boy looks at the image of himself in the mirror. 
 

Which statement describes the image formed? 

A real and upright 

B real and upside down 

C virtual and upright 

D virtual and upside down 
 
 
25 The speed of light in air is 3.0 × 108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37°. 
 

What is the speed of light in the plastic material? 

A 1.8 × 108
 m / s 

B 2.4 × 108
 m / s 

C 3.8 × 108
 m / s 

D 5.0 × 108
 m / s 
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23 A ray of light passes from air through a sheet of glass and out the other side, as shown. 
 

air

glass

air

boundary 1

boundary 2

 
 

Which two angles are equal to each other? 

A angle of incidence at boundary 1 and angle of incidence at boundary 2 

B angle of incidence at boundary 1 and angle of refraction at boundary 1 

C angle of incidence at boundary 1 and angle of refraction at boundary 2 

D angle of refraction at boundary 1 and angle of refraction at boundary 2 
 
 
24 A plane mirror is fixed to a vertical wall. 
 

A boy looks at the image of himself in the mirror. 
 

Which statement describes the image formed? 

A real and upright 

B real and upside down 

C virtual and upright 

D virtual and upside down 
 
 
25 The speed of light in air is 3.0 × 108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37°. 
 

What is the speed of light in the plastic material? 

A 1.8 × 108
 m / s 

B 2.4 × 108
 m / s 

C 3.8 × 108
 m / s 

D 5.0 × 108
 m / s 
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23 A ray of light passes from air through a sheet of glass and out the other side, as shown. 
 

air

glass

air

boundary 1

boundary 2

 
 

Which two angles are equal to each other? 

A angle of incidence at boundary 1 and angle of incidence at boundary 2 

B angle of incidence at boundary 1 and angle of refraction at boundary 1 

C angle of incidence at boundary 1 and angle of refraction at boundary 2 

D angle of refraction at boundary 1 and angle of refraction at boundary 2 
 
 
24 A plane mirror is fixed to a vertical wall. 
 

A boy looks at the image of himself in the mirror. 
 

Which statement describes the image formed? 

A real and upright 

B real and upside down 

C virtual and upright 

D virtual and upside down 
 
 
25 The speed of light in air is 3.0 × 108

 m / s. 
 

The critical angle for light in a transparent plastic material placed in air is 37°. 
 

What is the speed of light in the plastic material? 

A 1.8 × 108
 m / s 

B 2.4 × 108
 m / s 

C 3.8 × 108
 m / s 

D 5.0 × 108
 m / s 
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26 A resistor and a battery are connected in series. 
 

The value of the resistor is 20 Ω. 
 

The potential difference (p.d.) of the battery is 4.0 V. 
 

What is the current in the resistor? 

A 0.20 A B 4.0 A C 5.0 A D 80 A 
 
 
27 Which statement correctly compares radio waves and X-rays? 

A Radio waves have a longer wavelength and a greater speed in a vacuum. 

B Radio waves have a longer wavelength and the same speed in a vacuum. 

C Radio waves have a shorter wavelength and a greater speed in a vacuum. 

D Radio waves have a shorter wavelength and the same speed in a vacuum. 
 
 
28 A student attempts to make a permanent magnet by hammering metal bars of the same size in 

the same magnetic field. 
 

In which case is the strongest permanent magnet produced? 
 

A

iron bar

B

iron bar

C

steel bar

D

steel bar

magnetic
field lines

magnetic
field lines

magnetic
field lines

magnetic
field lines
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29 A metal sphere R is suspended on an insulating thread. 
 

insulating thread

R

support

 
 

Another sphere S is brought close to sphere R. Sphere S has a negative charge and is attached 
to a plastic stand. The diagram shows the spheres when they are close to each other. 

 

R

plastic standtable

–

–

––
–– ––

S

 
 

Which charged state of R accounts for the behaviour in the diagram? 

A negative only 

B positive only 

C negative or uncharged 

D positive or uncharged 
 
 
30 A student compares the wavelength and uses of infrared waves with microwaves. 
 

Which row is correct? 
 

 wavelength of infrared 
compared to microwaves use of infrared waves 

A longer intruder alarms 

B longer satellite television 

C shorter intruder alarms 

D shorter satellite television 
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15 The diagram shows a liquid-in-glass thermometer with a uniform capillary tube. 
 

0 �C

8 mm

100 �C

64 mm

88 mm

liquid capillary tube NOT TO
SCALE

 
 

Which temperature is indicated by the thermometer? 

A 73 C B 80 C C 82 C D 90 C 
 
 
16 Four thermometers, with their bulbs painted different colours, are placed at equal distances from 

a radiant heater. 
 

Which thermometer shows the slowest temperature rise when the heater is first switched on? 

A dull black 

B dull white 

C shiny black 

D shiny white 
 
 
17 A wave source produces 3000 crests every minute. The wave has a speed of 300 m / s. 
 

What is the wavelength of the wave? 

A 0.10 m B 0.17 m C 6.0 m D 10.0 m 
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18 The diagrams show two sets of wavefronts in a ripple tank. 
 

wave
direction

wave
direction

barrier shallow water  
 

A student makes two statements about the waves. 
 

1 When the waves reflect from the barrier the direction changes but the wavelength 
remains the same. 

2 When the waves refract as they enter the shallow water the direction remains the 
same, but the wavelength changes. 

 
Which statements are correct? 

A statement 1 and statement 2 

B statement 1 only 

C statement 2 only 

D neither statement 1 nor statement 2 
 
 
19 A composite block is made by joining together three transparent materials. 
 

The diagram shows a ray of light passing through the composite block. 
 

material 1

material 2

material 3
 

 
Which list gives the three materials in order of the speeds of light in the materials, from slowest to 
fastest? 

A 1  2  3 B 1  3  2 C 2  1  3 D 2  3  1 
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18 The diagrams show two sets of wavefronts in a ripple tank. 
 

wave
direction

wave
direction

barrier shallow water  
 

A student makes two statements about the waves. 
 

1 When the waves reflect from the barrier the direction changes but the wavelength 
remains the same. 

2 When the waves refract as they enter the shallow water the direction remains the 
same, but the wavelength changes. 

 
Which statements are correct? 

A statement 1 and statement 2 

B statement 1 only 

C statement 2 only 

D neither statement 1 nor statement 2 
 
 
19 A composite block is made by joining together three transparent materials. 
 

The diagram shows a ray of light passing through the composite block. 
 

material 1

material 2

material 3
 

 
Which list gives the three materials in order of the speeds of light in the materials, from slowest to 
fastest? 

A 1  2  3 B 1  3  2 C 2  1  3 D 2  3  1 
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20 An object is placed 30 cm in front of a plane mirror. 
 

Which statement describes the image of the object? 

A The image is the same size and 30 cm from the object. 

B The image is the same size and 60 cm from the object. 

C The image is smaller and 30 cm from the object. 

D The image is smaller and 60 cm from the object. 
 
 
21 A ray of light is shone onto the surface of a mirror. 
 

2 31 4
 

 
Which two angles represent the angle of incidence and the angle of reflection? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
22 The speed of sound in air is 330 m / s. 
 

How do the speeds of sound in concrete and water compare with this speed? 
 

 speed in 
concrete 

speed in  
water 

A greater greater 

B greater less 

C less greater 

D less less 
 
 
23 What is the speed of microwaves in air? 

A 3  108
 m / s 

B 3  108
 cm / s 

C 3  108
 m / s 

D 3  108
 km / s 
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20 An object is placed 30 cm in front of a plane mirror. 
 

Which statement describes the image of the object? 

A The image is the same size and 30 cm from the object. 

B The image is the same size and 60 cm from the object. 

C The image is smaller and 30 cm from the object. 

D The image is smaller and 60 cm from the object. 
 
 
21 A ray of light is shone onto the surface of a mirror. 
 

2 31 4
 

 
Which two angles represent the angle of incidence and the angle of reflection? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
22 The speed of sound in air is 330 m / s. 
 

How do the speeds of sound in concrete and water compare with this speed? 
 

 speed in 
concrete 

speed in  
water 

A greater greater 

B greater less 

C less greater 

D less less 
 
 
23 What is the speed of microwaves in air? 

A 3  108
 m / s 

B 3  108
 cm / s 

C 3  108
 m / s 

D 3  108
 km / s 
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20 An object is placed 30 cm in front of a plane mirror. 
 

Which statement describes the image of the object? 

A The image is the same size and 30 cm from the object. 

B The image is the same size and 60 cm from the object. 

C The image is smaller and 30 cm from the object. 

D The image is smaller and 60 cm from the object. 
 
 
21 A ray of light is shone onto the surface of a mirror. 
 

2 31 4
 

 
Which two angles represent the angle of incidence and the angle of reflection? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
22 The speed of sound in air is 330 m / s. 
 

How do the speeds of sound in concrete and water compare with this speed? 
 

 speed in 
concrete 

speed in  
water 

A greater greater 

B greater less 

C less greater 

D less less 
 
 
23 What is the speed of microwaves in air? 

A 3  108
 m / s 

B 3  108
 cm / s 

C 3  108
 m / s 

D 3  108
 km / s 
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20 An object is placed 30 cm in front of a plane mirror. 
 

Which statement describes the image of the object? 

A The image is the same size and 30 cm from the object. 

B The image is the same size and 60 cm from the object. 

C The image is smaller and 30 cm from the object. 

D The image is smaller and 60 cm from the object. 
 
 
21 A ray of light is shone onto the surface of a mirror. 
 

2 31 4
 

 
Which two angles represent the angle of incidence and the angle of reflection? 

A 1 and 2 B 1 and 4 C 2 and 3 D 3 and 4 
 
 
22 The speed of sound in air is 330 m / s. 
 

How do the speeds of sound in concrete and water compare with this speed? 
 

 speed in 
concrete 

speed in  
water 

A greater greater 

B greater less 

C less greater 

D less less 
 
 
23 What is the speed of microwaves in air? 

A 3  108
 m / s 

B 3  108
 cm / s 

C 3  108
 m / s 

D 3  108
 km / s 
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24 An observer stands at the finish line of a 100 m race. He wants to time the winner’s run. He starts 
his stop-watch as soon as he sees the smoke from the starting gun instead of when he hears the 
bang. 

 
What is the reason for doing this? 

A Light travels much faster than sound. 

B There is a risk he might respond to an echo from a wall. 

C Humans react slower to sound than to light. 

D Humans react more quickly to sound than to light. 
 
 
25 Which statement is not a method for magnetising an iron bar? 

A Place the bar next to a magnet and hammer the bar. 

B Place the bar inside a solenoid. Switch on an alternating current (a.c.) in the coil and 
gradually reduce the current. 

C Place the bar inside a solenoid. Switch on a direct current (d.c.) in the coil and gradually 
reduce the current. 

D Stroke the bar repeatedly with a magnet. 
 
 
26 The diagram shows a circuit containing a variable resistor connected to a variable power supply. 
 

power
supply

 
 

The table shows the currents for different values of the potential difference (p.d.) and the 
resistance. 

 
p.d. / V resistance /  current 

3.6 12 I1 

1.2 12 I2 

3.6 6 I3 

 
What is the order of the currents from smallest to largest? 

A I1  I2  I3  B I1  I3  I2 C I2  I1  I3 D I3  I1  I2 
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15 A scientist is determining the specific latent heat of vaporisation of a liquid. 
 

He puts the liquid in a vacuum flask and heats it with a 100 W heater. The mass of liquid in the 
vacuum flask when it starts to boil is 300 g. He continues to heat the liquid for a further 
12 minutes after which the mass of the remaining liquid is 100 g. 

 
What is the specific latent heat of vaporisation of the liquid? 

 
(Assume that all the thermal energy from the heater is used to vaporise the liquid.) 

A 6000 J / kg 

B 240 000 J / kg 

C 360 000 J / g 

D 360 000 J / kg 
 
 
16 Which piece of equipment is designed to produce a type of electromagnetic wave? 

A electric fire 

B electric generator 

C electric motor 

D electromagnet 
 
 
17 A sound wave travels from air into water. 
 

Which row describes what happens to the frequency and the wavelength of the wave? 
 

 frequency wavelength 

A decreases increases 

B decreases stays the same 

C stays the same decreases 

D stays the same increases 
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15 A scientist is determining the specific latent heat of vaporisation of a liquid. 
 

He puts the liquid in a vacuum flask and heats it with a 100 W heater. The mass of liquid in the 
vacuum flask when it starts to boil is 300 g. He continues to heat the liquid for a further 
12 minutes after which the mass of the remaining liquid is 100 g. 

 
What is the specific latent heat of vaporisation of the liquid? 

 
(Assume that all the thermal energy from the heater is used to vaporise the liquid.) 

A 6000 J / kg 

B 240 000 J / kg 

C 360 000 J / g 

D 360 000 J / kg 
 
 
16 Which piece of equipment is designed to produce a type of electromagnetic wave? 

A electric fire 

B electric generator 

C electric motor 

D electromagnet 
 
 
17 A sound wave travels from air into water. 
 

Which row describes what happens to the frequency and the wavelength of the wave? 
 

 frequency wavelength 

A decreases increases 

B decreases stays the same 

C stays the same decreases 

D stays the same increases 
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18 The diagram shows plane water waves in a ripple tank passing through a gap between two 
barriers and spreading out. 

 

plane
water
waves

barrier

barrier  
 

Which name is given to this effect? 

A diffraction 

B reflection 

C refraction 

D total internal reflection 
 
 
19 A ray of light travels from air into a material, as shown. 
 

27�

40� air

material

 
 

What is the refractive index of the material? 

A 1.4 B 1.5 C 1.7 D 1.9 
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18 The diagram shows plane water waves in a ripple tank passing through a gap between two 
barriers and spreading out. 

 

plane
water
waves

barrier

barrier  
 

Which name is given to this effect? 

A diffraction 

B reflection 

C refraction 

D total internal reflection 
 
 
19 A ray of light travels from air into a material, as shown. 
 

27�

40� air

material

 
 

What is the refractive index of the material? 

A 1.4 B 1.5 C 1.7 D 1.9 
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20 The diagram shows an object in front of a plane mirror. 
 

At which labelled position is the image of the object formed? 
 

object
eye

A D

B C

plane
mirror

 
 
 
21 The angle between an incident ray and the surface of a plane mirror reflecting the ray is 70°. 
 

What is the angle of incidence? 

A 20° B 40° C 70° D 140° 
 
 
22 The diagram shows the air molecules in part of a sound wave at a particular moment in time. 
 

X

 
 

Which statement is not correct? 

A Earlier, there was compression at X. 

B Later, there will be a rarefaction at X. 

C This part of the wave is travelling horizontally across the page. 

D This part of the wave is travelling towards the top of the page. 
 
 
23 An object is reflected in a plane mirror. 
 

Which description of the image is correct? 

A diminished and real 

B enlarged and virtual 

C same size and real 

D same size and virtual 
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20 The diagram shows an object in front of a plane mirror. 
 

At which labelled position is the image of the object formed? 
 

object
eye

A D

B C

plane
mirror

 
 
 
21 The angle between an incident ray and the surface of a plane mirror reflecting the ray is 70°. 
 

What is the angle of incidence? 

A 20° B 40° C 70° D 140° 
 
 
22 The diagram shows the air molecules in part of a sound wave at a particular moment in time. 
 

X

 
 

Which statement is not correct? 

A Earlier, there was compression at X. 

B Later, there will be a rarefaction at X. 

C This part of the wave is travelling horizontally across the page. 

D This part of the wave is travelling towards the top of the page. 
 
 
23 An object is reflected in a plane mirror. 
 

Which description of the image is correct? 

A diminished and real 

B enlarged and virtual 

C same size and real 

D same size and virtual 
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20 The diagram shows an object in front of a plane mirror. 
 

At which labelled position is the image of the object formed? 
 

object
eye

A D

B C

plane
mirror

 
 
 
21 The angle between an incident ray and the surface of a plane mirror reflecting the ray is 70°. 
 

What is the angle of incidence? 

A 20° B 40° C 70° D 140° 
 
 
22 The diagram shows the air molecules in part of a sound wave at a particular moment in time. 
 

X

 
 

Which statement is not correct? 

A Earlier, there was compression at X. 

B Later, there will be a rarefaction at X. 

C This part of the wave is travelling horizontally across the page. 

D This part of the wave is travelling towards the top of the page. 
 
 
23 An object is reflected in a plane mirror. 
 

Which description of the image is correct? 

A diminished and real 

B enlarged and virtual 

C same size and real 

D same size and virtual 
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20 The diagram shows an object in front of a plane mirror. 
 

At which labelled position is the image of the object formed? 
 

object
eye

A D

B C

plane
mirror

 
 
 
21 The angle between an incident ray and the surface of a plane mirror reflecting the ray is 70°. 
 

What is the angle of incidence? 

A 20° B 40° C 70° D 140° 
 
 
22 The diagram shows the air molecules in part of a sound wave at a particular moment in time. 
 

X

 
 

Which statement is not correct? 

A Earlier, there was compression at X. 

B Later, there will be a rarefaction at X. 

C This part of the wave is travelling horizontally across the page. 

D This part of the wave is travelling towards the top of the page. 
 
 
23 An object is reflected in a plane mirror. 
 

Which description of the image is correct? 

A diminished and real 

B enlarged and virtual 

C same size and real 

D same size and virtual 
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24 A 100 m race is started by firing a gun. The gun makes a bang and a puff of smoke at the same 
time. 

 

starter finishing
judge

100 m  
 

When does the finishing judge see the smoke and when does he hear the bang? 
 

 sees the smoke hears the bang 

A almost immediately almost immediately 

B almost immediately after about 0.3 s 

C after about 0.3 s almost immediately 

D after about 0.3 s after about 0.3 s 
 
 
25 Two magnets X and Y are placed end to end on a bench. The diagram shows the magnetic field 

pattern between the poles of the magnets. 
 

X Y

 
 

Which row shows the direction of the forces exerted on X and Y by the magnetic field? 
 

 force on X force on Y 

A   

B   

C   

D   
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15 An ice cube of mass 12 g at 0 C absorbs thermal energy from the surroundings at a rate of 3 J / s. 
The specific latent heat of fusion of ice is 330 J / g. 

 
How long will it take for the ice cube to melt? 

A 82.5 s B 1320 s C 3960 s D 11 880 s 
 
 
16 Which piece of equipment is designed to produce a type of electromagnetic wave? 

A electric fire 

B electric generator 

C electric motor 

D electromagnet 
 
 
17 A passing boat causes a floating object on a lake to bob up and down 18 times in 12 s. The 

wavelength of the wave created by the boat is 48 cm. 
 

What is the velocity of these water waves? 

A 32 cm / s B 72 cm / s C 576 cm / s D 864 cm / s 
 
 
18 Wavefronts are incident on a boundary. 
 

What is needed for the wave to refract at the boundary? 

A a shiny surface at the boundary 

B a small gap in the boundary 

C different mediums either side of the boundary in which the frequency of the wave is different 

D different mediums either side of the boundary in which the speed of the wave is different 
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15 An ice cube of mass 12 g at 0 C absorbs thermal energy from the surroundings at a rate of 3 J / s. 
The specific latent heat of fusion of ice is 330 J / g. 

 
How long will it take for the ice cube to melt? 

A 82.5 s B 1320 s C 3960 s D 11 880 s 
 
 
16 Which piece of equipment is designed to produce a type of electromagnetic wave? 

A electric fire 

B electric generator 

C electric motor 

D electromagnet 
 
 
17 A passing boat causes a floating object on a lake to bob up and down 18 times in 12 s. The 

wavelength of the wave created by the boat is 48 cm. 
 

What is the velocity of these water waves? 

A 32 cm / s B 72 cm / s C 576 cm / s D 864 cm / s 
 
 
18 Wavefronts are incident on a boundary. 
 

What is needed for the wave to refract at the boundary? 

A a shiny surface at the boundary 

B a small gap in the boundary 

C different mediums either side of the boundary in which the frequency of the wave is different 

D different mediums either side of the boundary in which the speed of the wave is different 
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15 An ice cube of mass 12 g at 0 C absorbs thermal energy from the surroundings at a rate of 3 J / s. 
The specific latent heat of fusion of ice is 330 J / g. 

 
How long will it take for the ice cube to melt? 

A 82.5 s B 1320 s C 3960 s D 11 880 s 
 
 
16 Which piece of equipment is designed to produce a type of electromagnetic wave? 

A electric fire 

B electric generator 

C electric motor 

D electromagnet 
 
 
17 A passing boat causes a floating object on a lake to bob up and down 18 times in 12 s. The 

wavelength of the wave created by the boat is 48 cm. 
 

What is the velocity of these water waves? 

A 32 cm / s B 72 cm / s C 576 cm / s D 864 cm / s 
 
 
18 Wavefronts are incident on a boundary. 
 

What is needed for the wave to refract at the boundary? 

A a shiny surface at the boundary 

B a small gap in the boundary 

C different mediums either side of the boundary in which the frequency of the wave is different 

D different mediums either side of the boundary in which the speed of the wave is different 
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19 A person uses a magnifying glass to look at a stamp. 
 

Which ray diagram shows a thin converging lens being used to do this? 
 

lens
A

lens
B

lens
C

lens

stamp stamp

stamp stamp

D

 
 
 
20 The diagram shows an object in front of a plane mirror. 
 

At which labelled position is the image of the object formed? 
 

object
eye

A D

B C

plane
mirror
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19 A person uses a magnifying glass to look at a stamp. 
 

Which ray diagram shows a thin converging lens being used to do this? 
 

lens
A

lens
B

lens
C

lens

stamp stamp

stamp stamp

D

 
 
 
20 The diagram shows an object in front of a plane mirror. 
 

At which labelled position is the image of the object formed? 
 

object
eye

A D

B C

plane
mirror
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21 The diagram shows the action of a thin converging lens on two rays of light. The rays are from 
the top of an object O. An inverted image I is formed. 

 

O
I

R S

lens

 
 

Which name is given to the distance RS? 

A principal axis 

B principal focus 

C focal length 

D real length 
 
 
22 The diagram shows the air molecules in part of a sound wave at a particular moment in time. 
 

X

 
 

Which statement is not correct? 

A Earlier, there was compression at X. 

B Later, there will be a rarefaction at X. 

C This part of the wave is travelling horizontally across the page. 

D This part of the wave is travelling towards the top of the page. 
 
 
23 The speed of light in a vacuum is 3.0  108

 m / s. 
 

Which value is closest to the speed of light in air? 

A 3.0  102
 m / s 

B 3.0  104
 m / s 

C 3.0  106
 m / s 

D 3.0  108
 m / s 
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21 The diagram shows the action of a thin converging lens on two rays of light. The rays are from 
the top of an object O. An inverted image I is formed. 

 

O
I

R S

lens

 
 

Which name is given to the distance RS? 

A principal axis 

B principal focus 

C focal length 

D real length 
 
 
22 The diagram shows the air molecules in part of a sound wave at a particular moment in time. 
 

X

 
 

Which statement is not correct? 

A Earlier, there was compression at X. 

B Later, there will be a rarefaction at X. 

C This part of the wave is travelling horizontally across the page. 

D This part of the wave is travelling towards the top of the page. 
 
 
23 The speed of light in a vacuum is 3.0  108

 m / s. 
 

Which value is closest to the speed of light in air? 

A 3.0  102
 m / s 

B 3.0  104
 m / s 

C 3.0  106
 m / s 

D 3.0  108
 m / s 
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21 The diagram shows the action of a thin converging lens on two rays of light. The rays are from 
the top of an object O. An inverted image I is formed. 

 

O
I

R S

lens

 
 

Which name is given to the distance RS? 

A principal axis 

B principal focus 

C focal length 

D real length 
 
 
22 The diagram shows the air molecules in part of a sound wave at a particular moment in time. 
 

X

 
 

Which statement is not correct? 

A Earlier, there was compression at X. 

B Later, there will be a rarefaction at X. 

C This part of the wave is travelling horizontally across the page. 

D This part of the wave is travelling towards the top of the page. 
 
 
23 The speed of light in a vacuum is 3.0  108

 m / s. 
 

Which value is closest to the speed of light in air? 

A 3.0  102
 m / s 

B 3.0  104
 m / s 

C 3.0  106
 m / s 

D 3.0  108
 m / s 
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24 A 100 m race is started by firing a gun. The gun makes a bang and a puff of smoke at the same 
time. 

 

starter finishing
judge

100 m  
 

When does the finishing judge see the smoke and when does he hear the bang? 
 

 sees the smoke hears the bang 

A almost immediately almost immediately 

B almost immediately after about 0.3 s 

C after about 0.3 s almost immediately 

D after about 0.3 s after about 0.3 s 
 
 
25 A student is to demagnetise a bar magnet. She tries four different ways. 
 

1 hammering the magnet 

2 heating the magnet 

3 passing direct current through the magnet 

4 placing the magnet in water 
 

Which methods will demagnetise the magnet? 

A 1, 2 and 3 B 1 and 2 only C 1 and 4 D 2 and 3 only 
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18 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 
 
 
19 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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18 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 
 
 
19 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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18 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 
 
 
19 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

 
 
 
22 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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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

 
 
 
22 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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23 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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15 Which statements about evaporation of water are correct? 
 

1 Evaporation causes the remaining liquid to cool. 

2 During evaporation, the more energetic particles escape from the surface of the 
liquid. 

3 Evaporation only happens at 100 C. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 
16 Some hot water is sealed inside a metal can. The can is in a vacuum in outer space. The hot 

water slowly cools down. 
 

How does the thermal energy escape into space? 

A by conduction then convection 

B by conduction then radiation 

C by evaporation then convection 

D by evaporation then radiation 
 
 
17 The diagrams show graphs of displacement against time for four waves. All the graphs are drawn 

to the same scale. 
 

Which wave has the largest amplitude and the highest frequency? 
 

displacement

A

time

displacement

B

time

displacement

C

time

displacement

D

time

0
0

0
0

0
0

0
0
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18 The diagram shows a ray of light entering a glass block. 
 

50�

25�

air glass

 
 

Which calculation gives the refractive index of the glass? 

A sin 40
sin 25




 B sin 40
sin 65




 C sin 50
sin 25




 D sin 50
sin 65




 

 
 
19 An object O is placed at point P near to a thin converging lens. The diagram shows three rays 

from the top of O passing through the lens. Each point F is one focal length from the centre of the 
lens. Each point 2F is two focal lengths from the centre of the lens. 

 

P Q

O

2F 2FF F

image

 
 

The object O is moved to point Q on the diagram. 
 

Which type of image is produced when the object O is at point Q? 

A inverted and the same size as the object 

B inverted and enlarged 

C upright and the same size as the object 

D upright and enlarged 
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18 The diagram shows a ray of light entering a glass block. 
 

50�

25�

air glass

 
 

Which calculation gives the refractive index of the glass? 

A sin 40
sin 25




 B sin 40
sin 65




 C sin 50
sin 25




 D sin 50
sin 65




 

 
 
19 An object O is placed at point P near to a thin converging lens. The diagram shows three rays 

from the top of O passing through the lens. Each point F is one focal length from the centre of the 
lens. Each point 2F is two focal lengths from the centre of the lens. 

 

P Q

O

2F 2FF F

image

 
 

The object O is moved to point Q on the diagram. 
 

Which type of image is produced when the object O is at point Q? 

A inverted and the same size as the object 

B inverted and enlarged 

C upright and the same size as the object 

D upright and enlarged 
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20 Which diagram shows the dispersion of white light by a glass prism? 
 

violet

red

A

violet violet

red
red

B

white white

violet
red

C

violet violet

red
red

D

violet

red

white white
 

 
 
21 Visible light has wavelengths in the range 4.0  10–7

 m to 7.0  10–7
 m. 

 
What is the range of the frequencies of visible light? 

A 0.12 Hz to 0.21 Hz 

B 120 Hz to 210 Hz 

C 4.3  1011
 Hz to 7.5  1011

 Hz 

D 4.3  1014
 Hz to 7.5  1014

 Hz 
 
 
22 Student X fires a starting pistol which produces smoke and sound. Student Y is standing 100 m 

away and sees the smoke the instant it is produced. The speed of sound in air is 340 m / s. 
 

What is the time delay between student Y seeing the smoke and hearing the sound? 

A 0.29 s B 0.59 s C 1.7 s D 3.4 s 
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20 Which diagram shows the dispersion of white light by a glass prism? 
 

violet

red

A

violet violet

red
red

B

white white

violet
red

C

violet violet

red
red

D

violet

red

white white
 

 
 
21 Visible light has wavelengths in the range 4.0  10–7

 m to 7.0  10–7
 m. 

 
What is the range of the frequencies of visible light? 

A 0.12 Hz to 0.21 Hz 

B 120 Hz to 210 Hz 

C 4.3  1011
 Hz to 7.5  1011

 Hz 

D 4.3  1014
 Hz to 7.5  1014

 Hz 
 
 
22 Student X fires a starting pistol which produces smoke and sound. Student Y is standing 100 m 

away and sees the smoke the instant it is produced. The speed of sound in air is 340 m / s. 
 

What is the time delay between student Y seeing the smoke and hearing the sound? 

A 0.29 s B 0.59 s C 1.7 s D 3.4 s 
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20 Which diagram shows the dispersion of white light by a glass prism? 
 

violet

red

A

violet violet

red
red

B

white white

violet
red

C

violet violet

red
red

D

violet

red

white white
 

 
 
21 Visible light has wavelengths in the range 4.0  10–7

 m to 7.0  10–7
 m. 

 
What is the range of the frequencies of visible light? 

A 0.12 Hz to 0.21 Hz 

B 120 Hz to 210 Hz 

C 4.3  1011
 Hz to 7.5  1011

 Hz 

D 4.3  1014
 Hz to 7.5  1014

 Hz 
 
 
22 Student X fires a starting pistol which produces smoke and sound. Student Y is standing 100 m 

away and sees the smoke the instant it is produced. The speed of sound in air is 340 m / s. 
 

What is the time delay between student Y seeing the smoke and hearing the sound? 

A 0.29 s B 0.59 s C 1.7 s D 3.4 s 
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17 The diagram shows a wave. 
 

8 cm

4 cm

3 cm

6 cm

 
 

What are the amplitude and the wavelength of this wave? 
 

 amplitude / cm wavelength / cm 

A 3 4 

B 3 8 

C 6 4 

D 6 8 
 
 
18 Optical fibres are used to transmit digital signals using infrared radiation. 
 

The average refractive index of the fibres is 1.50. 
 

Which row describes a digital signal and gives the speed of infrared radiation in the fibres? 
 

 digital signal speed of infrared radiation in the fibres 
m / s 

A 
 

a signal that consists 
of only two values 

2.0 × 108 
 

B 
 

a signal that consists 
of only two values 

4.5 × 108 
 

C 
 

a signal that consists of 
a continuous range of values 

2.0 × 108 
 

D 
 

a signal that consists of 
a continuous range of values 

4.5 × 108 
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17 The diagram shows a wave. 
 

8 cm

4 cm

3 cm

6 cm

 
 

What are the amplitude and the wavelength of this wave? 
 

 amplitude / cm wavelength / cm 

A 3 4 

B 3 8 

C 6 4 

D 6 8 
 
 
18 Optical fibres are used to transmit digital signals using infrared radiation. 
 

The average refractive index of the fibres is 1.50. 
 

Which row describes a digital signal and gives the speed of infrared radiation in the fibres? 
 

 digital signal speed of infrared radiation in the fibres 
m / s 

A 
 

a signal that consists 
of only two values 

2.0 × 108 
 

B 
 

a signal that consists 
of only two values 

4.5 × 108 
 

C 
 

a signal that consists of 
a continuous range of values 

2.0 × 108 
 

D 
 

a signal that consists of 
a continuous range of values 

4.5 × 108 
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19 Which statement describes monochromatic light? 

A light of a single frequency 

B light transmitted by a transparent prism 

C visible light 

D white light 
 
 
20 A beam of light consists of yellow and blue light. 
 

The beam of light is incident on a glass prism. 
 

Which diagram is correct? 
 

blue

yellow blue

glass prism

C

yellow
glass prism

D

blue
yellow

yellow
blue

glass prism

A

glass prism

B

 
 
 
21 A radio station broadcasts a signal with a frequency of 89 MHz. 
 

What is the wavelength of this signal? 

A 3.7 µm B 3.4 m C 3.7 km D 3.4 Mm 
 
 
22 A boy shouts and hears the echo from a tall building 2.2 s later. 
 

The speed of sound in air is 330 m / s. 
 

How far away from the boy is the building? 

A 150 m B 300 m C 360 m D 730 m 
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19 Which statement describes monochromatic light? 

A light of a single frequency 

B light transmitted by a transparent prism 

C visible light 

D white light 
 
 
20 A beam of light consists of yellow and blue light. 
 

The beam of light is incident on a glass prism. 
 

Which diagram is correct? 
 

blue

yellow blue

glass prism

C

yellow
glass prism

D

blue
yellow

yellow
blue

glass prism

A

glass prism

B

 
 
 
21 A radio station broadcasts a signal with a frequency of 89 MHz. 
 

What is the wavelength of this signal? 

A 3.7 µm B 3.4 m C 3.7 km D 3.4 Mm 
 
 
22 A boy shouts and hears the echo from a tall building 2.2 s later. 
 

The speed of sound in air is 330 m / s. 
 

How far away from the boy is the building? 

A 150 m B 300 m C 360 m D 730 m 
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19 Which statement describes monochromatic light? 

A light of a single frequency 

B light transmitted by a transparent prism 

C visible light 

D white light 
 
 
20 A beam of light consists of yellow and blue light. 
 

The beam of light is incident on a glass prism. 
 

Which diagram is correct? 
 

blue

yellow blue

glass prism

C

yellow
glass prism

D

blue
yellow

yellow
blue

glass prism

A

glass prism

B

 
 
 
21 A radio station broadcasts a signal with a frequency of 89 MHz. 
 

What is the wavelength of this signal? 

A 3.7 µm B 3.4 m C 3.7 km D 3.4 Mm 
 
 
22 A boy shouts and hears the echo from a tall building 2.2 s later. 
 

The speed of sound in air is 330 m / s. 
 

How far away from the boy is the building? 

A 150 m B 300 m C 360 m D 730 m 
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19 Which statement describes monochromatic light? 

A light of a single frequency 

B light transmitted by a transparent prism 

C visible light 

D white light 
 
 
20 A beam of light consists of yellow and blue light. 
 

The beam of light is incident on a glass prism. 
 

Which diagram is correct? 
 

blue

yellow blue

glass prism

C

yellow
glass prism

D

blue
yellow

yellow
blue

glass prism

A

glass prism

B

 
 
 
21 A radio station broadcasts a signal with a frequency of 89 MHz. 
 

What is the wavelength of this signal? 

A 3.7 µm B 3.4 m C 3.7 km D 3.4 Mm 
 
 
22 A boy shouts and hears the echo from a tall building 2.2 s later. 
 

The speed of sound in air is 330 m / s. 
 

How far away from the boy is the building? 

A 150 m B 300 m C 360 m D 730 m 
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16 Two otherwise identical cars, one black and one white, are at the same initial temperature. The 
cars are left in bright sunshine and their temperatures increase. During the night, their 
temperatures decrease. 

 
Which car shows the greater rate of temperature increase and which car shows the greater rate 
of temperature decrease? 

 

 
greater rate of 
temperature 

increase 

greater rate of 
temperature 

decrease 

A black black 

B black white 

C white black 

D white white 
 
 
17 A drop of water from a tap falls onto the surface of some water of constant depth. 
 

view from above
 

 
Water waves spread out on the surface of the water. 

 
Which statement is correct? 

A The waves are longitudinal and travel at the same speed in all directions. 

B The waves are longitudinal and travel more quickly in one direction than in others. 

C The waves are transverse and travel at the same speed in all directions. 

D The waves are transverse and travel more quickly in one direction than in others. 
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18 Each point F is one focal length from the centre of the lens. Each point 2F is two focal lengths 
from the centre of the lens. 

 
Which diagram shows a converging lens being used as a magnifying glass? 

 

F

A

F
2F

2Fobject

image

image

2F F
F

C

2Fobject

F

B

F
2F

2Fobject

image

image at
infinity

parallel
rays

F2F
2F

D

Fobject

 
 
 
19 A monochromatic ray of green light in air enters a block of glass. 
 

Which property of the ray of light always remains the same as it moves from air to glass? 

A wavelength 

B speed 

C frequency 

D direction 
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18 Each point F is one focal length from the centre of the lens. Each point 2F is two focal lengths 
from the centre of the lens. 

 
Which diagram shows a converging lens being used as a magnifying glass? 

 

F

A

F
2F

2Fobject

image

image

2F F
F

C

2Fobject

F

B

F
2F

2Fobject

image

image at
infinity

parallel
rays

F2F
2F

D

Fobject

 
 
 
19 A monochromatic ray of green light in air enters a block of glass. 
 

Which property of the ray of light always remains the same as it moves from air to glass? 

A wavelength 

B speed 

C frequency 

D direction 
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20 A narrow beam of white light passes through a prism and is dispersed into a spectrum. 
 

1
2
3

white
light

 
 

Which row is correct? 
 

 colour 1 colour 2 colour 3 

A blue yellow red 

B red blue yellow 

C red yellow blue 

D yellow blue red 
 
 
21 A student writes four statements matching a communication system to the region of the 

electromagnetic spectrum that it uses to transmit signals. 
 

Which statement is correct? 

A Wireless internet uses visible wavelengths. 

B Mobile phones use X-rays. 

C Cable television uses infrared wavelengths. 

D Bluetooth uses ultraviolet wavelengths. 
 
 
22 A ship sounds its horn when it is 790 m from a cliff. A passenger on the ship hears the echo 4.8 s 

later. 
 

What is the speed of the sound? 

A 165 m / s B 330 m / s C 340 m / s D 1896 m / s 
 
 
23 Which row gives the metal used to make the core of an electromagnet and one property of the 

electromagnet? 
 

 metal property 

A iron permanent magnet 

B iron temporary magnet 

C steel permanent magnet 

D steel temporary magnet 
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20 A narrow beam of white light passes through a prism and is dispersed into a spectrum. 
 

1
2
3

white
light

 
 

Which row is correct? 
 

 colour 1 colour 2 colour 3 

A blue yellow red 

B red blue yellow 

C red yellow blue 

D yellow blue red 
 
 
21 A student writes four statements matching a communication system to the region of the 

electromagnetic spectrum that it uses to transmit signals. 
 

Which statement is correct? 

A Wireless internet uses visible wavelengths. 

B Mobile phones use X-rays. 

C Cable television uses infrared wavelengths. 

D Bluetooth uses ultraviolet wavelengths. 
 
 
22 A ship sounds its horn when it is 790 m from a cliff. A passenger on the ship hears the echo 4.8 s 

later. 
 

What is the speed of the sound? 

A 165 m / s B 330 m / s C 340 m / s D 1896 m / s 
 
 
23 Which row gives the metal used to make the core of an electromagnet and one property of the 

electromagnet? 
 

 metal property 

A iron permanent magnet 

B iron temporary magnet 

C steel permanent magnet 

D steel temporary magnet 
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20 A narrow beam of white light passes through a prism and is dispersed into a spectrum. 
 

1
2
3

white
light

 
 

Which row is correct? 
 

 colour 1 colour 2 colour 3 

A blue yellow red 

B red blue yellow 

C red yellow blue 

D yellow blue red 
 
 
21 A student writes four statements matching a communication system to the region of the 

electromagnetic spectrum that it uses to transmit signals. 
 

Which statement is correct? 

A Wireless internet uses visible wavelengths. 

B Mobile phones use X-rays. 

C Cable television uses infrared wavelengths. 

D Bluetooth uses ultraviolet wavelengths. 
 
 
22 A ship sounds its horn when it is 790 m from a cliff. A passenger on the ship hears the echo 4.8 s 

later. 
 

What is the speed of the sound? 

A 165 m / s B 330 m / s C 340 m / s D 1896 m / s 
 
 
23 Which row gives the metal used to make the core of an electromagnet and one property of the 

electromagnet? 
 

 metal property 

A iron permanent magnet 

B iron temporary magnet 

C steel permanent magnet 

D steel temporary magnet 
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16 The diagram shows the view of a room heated by a radiator. The arrowed line from X to Y is the 
path of the convection current in the air. 

 

X Y

radiator

ceiling

floor
 

 
Which row about the air temperature and the air density at X and at Y is correct? 

 
 air temperature air density 

A higher at X higher at X 

B higher at X higher at Y 

C higher at Y higher at Y 

D higher at Y higher at X 
 
 
17 Two men, P and Q, stand close to a gap in a wall, as shown. Man P cannot see man Q but man 

P can hear man Q speaking. 
 

P
Q

gap

 
 

Which statement explains this? 

A Light waves do not diffract at all because they are electromagnetic waves. 

B Light waves have a range of frequencies but sound has just one frequency. 

C Sound waves are of a higher frequency than light waves. 

D Sound waves diffract a lot because their wavelength is a similar size to the width of the gap. 
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18 Which quantities relating to a wave on the surface of water can both be measured in metres? 

A amplitude and frequency 

B amplitude and wavelength 

C amplitude and wave speed 

D frequency and wavelength 
 
 
19 The diagram shows part of a ray diagram that demonstrates the formation of a virtual image Y of 

object X by a converging lens. 
 

X

Y
lensray

 
 

One ray of light from X is shown approaching the lens. 
 

Which arrow shows the direction of this ray as it leaves the lens? 
 

A B C D

 
 
 
20 A ray of light is reflected by a plane mirror. 
 

P S

Q R

 
 

Which row shows the angle of incidence and the angle of reflection? 
 

 angle of 
incidence 

angle of 
reflection 

A P Q 

B P S 

C Q R 

D R S 
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18 Which quantities relating to a wave on the surface of water can both be measured in metres? 

A amplitude and frequency 

B amplitude and wavelength 

C amplitude and wave speed 

D frequency and wavelength 
 
 
19 The diagram shows part of a ray diagram that demonstrates the formation of a virtual image Y of 

object X by a converging lens. 
 

X

Y
lensray

 
 

One ray of light from X is shown approaching the lens. 
 

Which arrow shows the direction of this ray as it leaves the lens? 
 

A B C D

 
 
 
20 A ray of light is reflected by a plane mirror. 
 

P S

Q R

 
 

Which row shows the angle of incidence and the angle of reflection? 
 

 angle of 
incidence 

angle of 
reflection 

A P Q 

B P S 

C Q R 

D R S 
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18 Which quantities relating to a wave on the surface of water can both be measured in metres? 

A amplitude and frequency 

B amplitude and wavelength 

C amplitude and wave speed 

D frequency and wavelength 
 
 
19 The diagram shows part of a ray diagram that demonstrates the formation of a virtual image Y of 

object X by a converging lens. 
 

X

Y
lensray

 
 

One ray of light from X is shown approaching the lens. 
 

Which arrow shows the direction of this ray as it leaves the lens? 
 

A B C D

 
 
 
20 A ray of light is reflected by a plane mirror. 
 

P S

Q R

 
 

Which row shows the angle of incidence and the angle of reflection? 
 

 angle of 
incidence 

angle of 
reflection 

A P Q 

B P S 

C Q R 

D R S 
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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 

 
 
23 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 
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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 

 
 
23 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 
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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 

 
 
23 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 
 
 

348. Question | 0625 Oct-Nov 2023 P2 V2 Q17 7  
 

© UCLES 2023 0625/22/O/N/23 [Turn over 

17 A student writes down some facts about two transverse waves. 
 

Wave 1 has a frequency f and a velocity v. 
 

Wave 2 has four times the frequency of wave 1 and is travelling at a velocity of 2v. 
 

What is the wavelength of wave 2 in terms of f and v? 

A 
v
f2  B 8fv C 

f
v2  D 

f
v
2

 

 
 
18 Straight wavefronts on the surface of a ripple tank approach a gap in a barrier. The diagram 

shows how the wavefronts change shape as they pass through the gap. 
 

straight wavefronts

barrier

 
 

What is the name of this effect? 

A diffraction 

B propagation 

C reflection 

D refraction 
 
 
19 Light travels from air into glass. 
 

What is the relationship between the refractive index n of the glass, the angle of incidence i and 
the angle of refraction r ? 

A n = 
r
i  B n = 

i
r  C n = 

r
i

sin
sin  D n = 

i
r

sin
sin  
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17 A student writes down some facts about two transverse waves. 
 

Wave 1 has a frequency f and a velocity v. 
 

Wave 2 has four times the frequency of wave 1 and is travelling at a velocity of 2v. 
 

What is the wavelength of wave 2 in terms of f and v? 

A 
v
f2  B 8fv C 

f
v2  D 

f
v
2

 

 
 
18 Straight wavefronts on the surface of a ripple tank approach a gap in a barrier. The diagram 

shows how the wavefronts change shape as they pass through the gap. 
 

straight wavefronts

barrier

 
 

What is the name of this effect? 

A diffraction 

B propagation 

C reflection 

D refraction 
 
 
19 Light travels from air into glass. 
 

What is the relationship between the refractive index n of the glass, the angle of incidence i and 
the angle of refraction r ? 

A n = 
r
i  B n = 

i
r  C n = 

r
i

sin
sin  D n = 

i
r

sin
sin  
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17 A student writes down some facts about two transverse waves. 
 

Wave 1 has a frequency f and a velocity v. 
 

Wave 2 has four times the frequency of wave 1 and is travelling at a velocity of 2v. 
 

What is the wavelength of wave 2 in terms of f and v? 

A 
v
f2  B 8fv C 

f
v2  D 

f
v
2

 

 
 
18 Straight wavefronts on the surface of a ripple tank approach a gap in a barrier. The diagram 

shows how the wavefronts change shape as they pass through the gap. 
 

straight wavefronts

barrier

 
 

What is the name of this effect? 

A diffraction 

B propagation 

C reflection 

D refraction 
 
 
19 Light travels from air into glass. 
 

What is the relationship between the refractive index n of the glass, the angle of incidence i and 
the angle of refraction r ? 

A n = 
r
i  B n = 

i
r  C n = 

r
i

sin
sin  D n = 

i
r

sin
sin  
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20 Which diagram shows the image correctly formed by reflection? 
 

A
object image

B
object image

C
object image

D
object image

mirror mirror

mirror mirror  
 
 
21 A student passes parallel rays of light through four different converging lenses. He measures the 

distance x and the distance y for each experiment. 
 

x

y  
 

Which lens has the longest focal length? 
 

 x / cm y / cm 

A 4.6 2.0 

B 5.1 3.1 

C 5.9 2.3 

D 6.1 2.4 
 
 
22 The frequency of the microwaves used in a microwave oven is 2400 MHz. 
 

What is the wavelength of these microwaves? 

A 0.125 m B 8.00 m C 125 m D 7200 m 
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20 Which diagram shows the image correctly formed by reflection? 
 

A
object image

B
object image

C
object image

D
object image

mirror mirror

mirror mirror  
 
 
21 A student passes parallel rays of light through four different converging lenses. He measures the 

distance x and the distance y for each experiment. 
 

x

y  
 

Which lens has the longest focal length? 
 

 x / cm y / cm 

A 4.6 2.0 

B 5.1 3.1 

C 5.9 2.3 

D 6.1 2.4 
 
 
22 The frequency of the microwaves used in a microwave oven is 2400 MHz. 
 

What is the wavelength of these microwaves? 

A 0.125 m B 8.00 m C 125 m D 7200 m 
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20 Which diagram shows the image correctly formed by reflection? 
 

A
object image

B
object image

C
object image

D
object image

mirror mirror

mirror mirror  
 
 
21 A student passes parallel rays of light through four different converging lenses. He measures the 

distance x and the distance y for each experiment. 
 

x

y  
 

Which lens has the longest focal length? 
 

 x / cm y / cm 

A 4.6 2.0 

B 5.1 3.1 

C 5.9 2.3 

D 6.1 2.4 
 
 
22 The frequency of the microwaves used in a microwave oven is 2400 MHz. 
 

What is the wavelength of these microwaves? 

A 0.125 m B 8.00 m C 125 m D 7200 m 
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23 Which row gives typical values for the speed of sound in a solid and in a gas? 
 

 speed of sound in a solid 
m / s 

speed of sound in a gas 
m / s 

A 3 30 

B 30 3 

C 300 3000 

D 3000 300 
 
 
24 A hard magnetic material can be used to make a permanent magnet. 
 

A soft magnetic material can be used to make a temporary magnet. 
 

Which row shows whether iron and steel are hard or soft magnetic materials? 
 

 iron steel 

A hard hard 

B hard soft 

C soft hard 

D soft soft 
 
 
25 A power source is connected to a resistor XY. 
 

X

Y
+

–

 
 

In which directions are the conventional current and the flow of free electrons through the 
resistor? 

 

 conventional 
current 

free electron 
flow 

A X to Y X to Y 

B X to Y Y to X 

C Y to X X to Y 

D Y to X Y to X 
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17 Light diffracts when it enters a telescope. This causes the image to blur slightly. The amount of 
diffraction depends on the diameter of the hole through which the light enters the telescope and 
the wavelength of the light. 

 
Which combination for diameter and wavelength will result in the sharpest image (least blurring)? 

 
 diameter wavelength 

A large long 

B large short 

C small long 

D small short 
 
 
18 The diagram shows a transverse wave. 
 

P
Q

S

R

 
 

Which row identifies the amplitude and the wavelength of the wave? 
 

 amplitude wavelength 

A P R 

B P S 

C Q R 

D Q S 
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17 Light diffracts when it enters a telescope. This causes the image to blur slightly. The amount of 
diffraction depends on the diameter of the hole through which the light enters the telescope and 
the wavelength of the light. 

 
Which combination for diameter and wavelength will result in the sharpest image (least blurring)? 

 
 diameter wavelength 

A large long 

B large short 

C small long 

D small short 
 
 
18 The diagram shows a transverse wave. 
 

P
Q

S

R

 
 

Which row identifies the amplitude and the wavelength of the wave? 
 

 amplitude wavelength 

A P R 

B P S 

C Q R 

D Q S 
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19 The diagram shows the effect of a prism on white light. 
 

Some light is reflected on striking the prism and some is refracted and dispersed to form a 
spectrum. 

 
reflected

light

white
light

spectrum
 

 
What happens if monochromatic light is used instead of white light? 

A The light changes colour as it passes through the prism. 

B The light forms a brighter spectrum. 

C There is no reflected light. 

D There is no dispersion of the emerging light. 
 
 
20 The diagram shows a ray of light incident on a plane mirror. 
 

35�

mirror

 
 

The angle between the ray and the mirror is 35°. 
 

The ray is reflected by the mirror. 
 

What is the angle of reflection? 

A 35° B 55° C 70° D 110° 
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19 The diagram shows the effect of a prism on white light. 
 

Some light is reflected on striking the prism and some is refracted and dispersed to form a 
spectrum. 

 
reflected

light

white
light

spectrum
 

 
What happens if monochromatic light is used instead of white light? 

A The light changes colour as it passes through the prism. 

B The light forms a brighter spectrum. 

C There is no reflected light. 

D There is no dispersion of the emerging light. 
 
 
20 The diagram shows a ray of light incident on a plane mirror. 
 

35�

mirror

 
 

The angle between the ray and the mirror is 35°. 
 

The ray is reflected by the mirror. 
 

What is the angle of reflection? 

A 35° B 55° C 70° D 110° 
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21 A thin converging lens in a camera produces a real image on a photo-sensitive surface, as 
shown. 

 
At which position is the image of the top of the object formed? 

 

object

top

A B

CD

thin converging lens

photo-sensitive
surface  

 
 
22 Light is travelling through air. It strikes a glass block at an angle of incidence of 45°. The glass 

has a refractive index of 1.4. 
 

What is the angle of refraction of the light as it enters the glass? 

A 29° B 30° C 32° D 82° 
 
 
23 Which row gives approximate values for the speed of sound in copper, water and air? 
 

 speed of sound in copper 
m / s 

speed of sound in water 
m / s 

speed of sound in air 
m / s 

A 4500 1500 350 

B 350 4500 1500 

C 1500 4500 350 

D 4500 350 1500 
 
 
24 Which metal can be attracted by a magnet? 

A zinc 

B lead 

C iron 

D copper 
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21 A thin converging lens in a camera produces a real image on a photo-sensitive surface, as 
shown. 

 
At which position is the image of the top of the object formed? 

 

object

top

A B

CD

thin converging lens

photo-sensitive
surface  

 
 
22 Light is travelling through air. It strikes a glass block at an angle of incidence of 45°. The glass 

has a refractive index of 1.4. 
 

What is the angle of refraction of the light as it enters the glass? 

A 29° B 30° C 32° D 82° 
 
 
23 Which row gives approximate values for the speed of sound in copper, water and air? 
 

 speed of sound in copper 
m / s 

speed of sound in water 
m / s 

speed of sound in air 
m / s 

A 4500 1500 350 

B 350 4500 1500 

C 1500 4500 350 

D 4500 350 1500 
 
 
24 Which metal can be attracted by a magnet? 

A zinc 

B lead 

C iron 

D copper 
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21 A thin converging lens in a camera produces a real image on a photo-sensitive surface, as 
shown. 

 
At which position is the image of the top of the object formed? 

 

object

top

A B

CD

thin converging lens

photo-sensitive
surface  

 
 
22 Light is travelling through air. It strikes a glass block at an angle of incidence of 45°. The glass 

has a refractive index of 1.4. 
 

What is the angle of refraction of the light as it enters the glass? 

A 29° B 30° C 32° D 82° 
 
 
23 Which row gives approximate values for the speed of sound in copper, water and air? 
 

 speed of sound in copper 
m / s 

speed of sound in water 
m / s 

speed of sound in air 
m / s 

A 4500 1500 350 

B 350 4500 1500 

C 1500 4500 350 

D 4500 350 1500 
 
 
24 Which metal can be attracted by a magnet? 

A zinc 

B lead 

C iron 

D copper 
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18	 Which row about boiling and about evaporation is correct? 

boiling evaporation

A takes place only at the surface takes place only at the surface

B takes place only at the surface takes place throughout the liquid

C takes place throughout the liquid takes place only at the surface

D takes place throughout the liquid takes place throughout the liquid

19	 Light travels at a speed of 2.0 × 108 m / s in a glass block. 
 
	 In the glass, the wavelength of the light is 4.0 × 10–7 m. 

 	 What is the frequency of the light? 

	 A	 2.0 × 10–15 Hz

	 B	 1.3 × 10–2 Hz

	 C	 80 Hz

	 D	 5.0 × 1014 Hz

20	 In a shallow tank, a water wave moves through a barrier with a narrow gap. The diagram shows 
the waves on the left-hand side and the right-hand side of the barrier.

water
wave

	 Which term describes the effect shown?  

	 A	 reflection

	 B	 dispersion

	 C	 refraction

	 D	 diffraction 
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18	 Which row about boiling and about evaporation is correct? 

boiling evaporation

A takes place only at the surface takes place only at the surface

B takes place only at the surface takes place throughout the liquid

C takes place throughout the liquid takes place only at the surface

D takes place throughout the liquid takes place throughout the liquid

19	 Light travels at a speed of 2.0 × 108 m / s in a glass block. 
 
	 In the glass, the wavelength of the light is 4.0 × 10–7 m. 

 	 What is the frequency of the light? 

	 A	 2.0 × 10–15 Hz

	 B	 1.3 × 10–2 Hz

	 C	 80 Hz

	 D	 5.0 × 1014 Hz

20	 In a shallow tank, a water wave moves through a barrier with a narrow gap. The diagram shows 
the waves on the left-hand side and the right-hand side of the barrier.

water
wave

	 Which term describes the effect shown?  

	 A	 reflection

	 B	 dispersion

	 C	 refraction

	 D	 diffraction 
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21	 Which statement describes monochromatic light? 

	 A	 light that never diffracts 

	 B	 light that has a single frequency 

	 C	 light that spreads out when shone through a glass prism 

	 D	 light that travels at the same speed in all materials 

22	 An object is placed 8.0 cm from a thin converging lens of focal length 5.0 cm.  

5.0 cm

8.0 cm

converging lens

F
object

	 Which statement about the image formed by the lens is correct? 

	 A	 The image is real and inverted. 

	 B	 The image is real and upright. 

	 C	 The image is virtual and inverted. 

	 D	 The image is virtual and upright.

23	 A ray of light travels through transparent plastic to air.

�

NOT TO
SCALE

transparent plastic air

	 The ray of light enters the air travelling parallel to the surface of the plastic. 

	 The refractive index of the plastic is 1.25. 

	 What is angle θ ? 

	 A	 37°		  B	 39°	 C	 51°	 D	 53°
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21	 Which statement describes monochromatic light? 

	 A	 light that never diffracts 

	 B	 light that has a single frequency 

	 C	 light that spreads out when shone through a glass prism 

	 D	 light that travels at the same speed in all materials 

22	 An object is placed 8.0 cm from a thin converging lens of focal length 5.0 cm.  

5.0 cm

8.0 cm

converging lens

F
object

	 Which statement about the image formed by the lens is correct? 

	 A	 The image is real and inverted. 

	 B	 The image is real and upright. 

	 C	 The image is virtual and inverted. 

	 D	 The image is virtual and upright.

23	 A ray of light travels through transparent plastic to air.

�

NOT TO
SCALE

transparent plastic air

	 The ray of light enters the air travelling parallel to the surface of the plastic. 

	 The refractive index of the plastic is 1.25. 

	 What is angle θ ? 

	 A	 37°		  B	 39°	 C	 51°	 D	 53°
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21	 Which statement describes monochromatic light? 

	 A	 light that never diffracts 

	 B	 light that has a single frequency 

	 C	 light that spreads out when shone through a glass prism 

	 D	 light that travels at the same speed in all materials 

22	 An object is placed 8.0 cm from a thin converging lens of focal length 5.0 cm.  

5.0 cm

8.0 cm

converging lens

F
object

	 Which statement about the image formed by the lens is correct? 

	 A	 The image is real and inverted. 

	 B	 The image is real and upright. 

	 C	 The image is virtual and inverted. 

	 D	 The image is virtual and upright.

23	 A ray of light travels through transparent plastic to air.

�

NOT TO
SCALE

transparent plastic air

	 The ray of light enters the air travelling parallel to the surface of the plastic. 

	 The refractive index of the plastic is 1.25. 

	 What is angle θ ? 

	 A	 37°		  B	 39°	 C	 51°	 D	 53°
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24	 What is the speed of electromagnetic waves in a vacuum?

	 A	 3.0 × 104 cm / s

	 B	 3.0 × 105 km / s

	 C	 3.0 × 106 cm / s

	 D	 3.0 × 1011 km / s

25	 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 
reflected from the sea bed. The sound reaches the boat again after 1.3 s. The sea bed is 1000 m 
below the boat. 

boat

1000 m
sea bed

	 Using this information, what is the speed of sound in the water? 

	 A	 770 m / s 	 B	 1300 m / s 	 C	 1500 m / s 	 D	 2600 m / s 

26	 A sheet of ice floats on water. A source of sound S is positioned at the edge of the ice sheet. 

	 Four microphones are placed equal distances from S. 

	 Which microphone detects the sound from S first? 

S

A

C

D
B

ice

air

water
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24	 What is the speed of electromagnetic waves in a vacuum?

	 A	 3.0 × 104 cm / s

	 B	 3.0 × 105 km / s

	 C	 3.0 × 106 cm / s

	 D	 3.0 × 1011 km / s

25	 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 
reflected from the sea bed. The sound reaches the boat again after 1.3 s. The sea bed is 1000 m 
below the boat. 

boat

1000 m
sea bed

	 Using this information, what is the speed of sound in the water? 

	 A	 770 m / s 	 B	 1300 m / s 	 C	 1500 m / s 	 D	 2600 m / s 

26	 A sheet of ice floats on water. A source of sound S is positioned at the edge of the ice sheet. 

	 Four microphones are placed equal distances from S. 

	 Which microphone detects the sound from S first? 

S

A

C

D
B

ice

air

water



0625 Physics Paper 2 - Waves
Topical questions | 470 questions

369. Question | 0625 Specimen 2023 P2 Q26

9

0625/02/SP/23© UCLES 2020 [Turn over

24	 What is the speed of electromagnetic waves in a vacuum?

	 A	 3.0 × 104 cm / s

	 B	 3.0 × 105 km / s

	 C	 3.0 × 106 cm / s

	 D	 3.0 × 1011 km / s

25	 A pulse of sound is produced at the bottom of a boat. The sound travels through the water and is 
reflected from the sea bed. The sound reaches the boat again after 1.3 s. The sea bed is 1000 m 
below the boat. 

boat

1000 m
sea bed

	 Using this information, what is the speed of sound in the water? 

	 A	 770 m / s 	 B	 1300 m / s 	 C	 1500 m / s 	 D	 2600 m / s 

26	 A sheet of ice floats on water. A source of sound S is positioned at the edge of the ice sheet. 

	 Four microphones are placed equal distances from S. 

	 Which microphone detects the sound from S first? 

S

A

C

D
B

ice

air

water
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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 
 
 
16 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 
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17 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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17 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. 
 
 



0625 Physics Paper 2 - Waves
Topical questions | 470 questions

373. Question | 0625 Feb-March 2024 P2 V2 Q19 9  
 

© UCLES 2024 0625/22/F/M/24 [Turn over 

19 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

 
 
 
20 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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19 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

 
 
 
20 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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21 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 

 
 
22 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 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 

 
 
22 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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37 The Sun radiates most of its energy in three regions of the electromagnetic spectrum. 
 

In the pie chart, region 1 is infrared radiation and region 2 is visible radiation. 
 

12

3

 
 

What is region 3? 

A microwave 

B radio 

C ultraviolet 

D X-ray 
 
 
38 The diagram shows a comet moving in an elliptical orbit around the Sun. 
 

At which position is the comet moving with the greatest speed? 
 

SunA

B

C

D

comet

 
 
 
39 Nuclear reactions in the Sun release large quantities of energy. 
 

Which statement about this process is correct? 

A It involves the fission of helium to produce hydrogen. 

B It involves the fission of hydrogen to produce helium. 

C It involves the fusion of helium to produce hydrogen. 

D It involves the fusion of hydrogen to produce helium. 
 
 

378. Question | 0625 May-June 2024 P2 V1 Q16

6 

© UCLES 2024 0625/21/M/J/24  

14 Due to an issue with question 14, the question has been removed from the question paper. 
 
 
15 A solar water heater is designed to absorb energy from sunlight. 
 

Which surface texture and colour would be best for the solar water heater? 

A dull black 

B shiny black 

C dull white 

D shiny white 
 
 
16 Which statement about waves is correct? 

A Waves do not transfer either energy or matter. 

B Waves transfer both energy and matter. 

C Waves transfer energy without transferring matter. 

D Waves transfer matter without transferring energy. 
 
 
17 The angle of incidence of a ray of light incident on a plane mirror is gradually increased. 
 

To the nearest degree, what is the maximum possible angle between the incident and reflected 
rays? 

A 0 B 45 C 90 D 180 
 
 
18 Which conditions are necessary for light to be totally internally reflected? 
 

 incident light angle of incidence 

A is in the less dense medium less than the critical angle 

B is in the less dense medium greater than the critical angle 

C is in the more dense medium less than the critical angle 

D is in the more dense medium greater than the critical angle 
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14 Due to an issue with question 14, the question has been removed from the question paper. 
 
 
15 A solar water heater is designed to absorb energy from sunlight. 
 

Which surface texture and colour would be best for the solar water heater? 

A dull black 

B shiny black 

C dull white 

D shiny white 
 
 
16 Which statement about waves is correct? 

A Waves do not transfer either energy or matter. 

B Waves transfer both energy and matter. 

C Waves transfer energy without transferring matter. 

D Waves transfer matter without transferring energy. 
 
 
17 The angle of incidence of a ray of light incident on a plane mirror is gradually increased. 
 

To the nearest degree, what is the maximum possible angle between the incident and reflected 
rays? 

A 0 B 45 C 90 D 180 
 
 
18 Which conditions are necessary for light to be totally internally reflected? 
 

 incident light angle of incidence 

A is in the less dense medium less than the critical angle 

B is in the less dense medium greater than the critical angle 

C is in the more dense medium less than the critical angle 

D is in the more dense medium greater than the critical angle 
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14 Due to an issue with question 14, the question has been removed from the question paper. 
 
 
15 A solar water heater is designed to absorb energy from sunlight. 
 

Which surface texture and colour would be best for the solar water heater? 

A dull black 

B shiny black 

C dull white 

D shiny white 
 
 
16 Which statement about waves is correct? 

A Waves do not transfer either energy or matter. 

B Waves transfer both energy and matter. 

C Waves transfer energy without transferring matter. 

D Waves transfer matter without transferring energy. 
 
 
17 The angle of incidence of a ray of light incident on a plane mirror is gradually increased. 
 

To the nearest degree, what is the maximum possible angle between the incident and reflected 
rays? 

A 0 B 45 C 90 D 180 
 
 
18 Which conditions are necessary for light to be totally internally reflected? 
 

 incident light angle of incidence 

A is in the less dense medium less than the critical angle 

B is in the less dense medium greater than the critical angle 

C is in the more dense medium less than the critical angle 

D is in the more dense medium greater than the critical angle 
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19 The diagram shows a ray of light passing from air into a transparent substance. 
 

30.0�

40.0�

air

transparent
substance

 
 

What is the refractive index of the transparent substance? 

A 1.33 B 1.29 C 0.778 D 0.750 
 
 
20 The diagram shows a ray of light in an optical fibre. 
 

 
 

Which statement correctly explains the condition for the maximum transmission of light by the 
optical fibre? 

A The glass must slow the light as little as possible to make the critical angle for the fibre as 
large as possible. 

B The glass must slow the light as little as possible to make the critical angle for the fibre as 
small as possible. 

C The glass must slow the light as much as possible to make the critical angle for the fibre as 
large as possible. 

D The glass must slow the light as much as possible to make the critical angle for the fibre as 
small as possible. 

 
 
21 Which region of the electromagnetic spectrum is used for detecting fake bank notes? 

A radio 

B microwaves 

C ultraviolet 

D X-rays 
 
 
22 A sound wave travels at 330 m / s. The distance between the centre of a compression and the 

centre of the nearest rarefaction in the sound wave is 2.5 cm. 
 

What is the frequency of the sound wave? 

A 66 Hz B 130 Hz C 6600 Hz D 13 000 Hz 
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19 The diagram shows a ray of light passing from air into a transparent substance. 
 

30.0�

40.0�

air

transparent
substance

 
 

What is the refractive index of the transparent substance? 

A 1.33 B 1.29 C 0.778 D 0.750 
 
 
20 The diagram shows a ray of light in an optical fibre. 
 

 
 

Which statement correctly explains the condition for the maximum transmission of light by the 
optical fibre? 

A The glass must slow the light as little as possible to make the critical angle for the fibre as 
large as possible. 

B The glass must slow the light as little as possible to make the critical angle for the fibre as 
small as possible. 

C The glass must slow the light as much as possible to make the critical angle for the fibre as 
large as possible. 

D The glass must slow the light as much as possible to make the critical angle for the fibre as 
small as possible. 

 
 
21 Which region of the electromagnetic spectrum is used for detecting fake bank notes? 

A radio 

B microwaves 

C ultraviolet 

D X-rays 
 
 
22 A sound wave travels at 330 m / s. The distance between the centre of a compression and the 

centre of the nearest rarefaction in the sound wave is 2.5 cm. 
 

What is the frequency of the sound wave? 

A 66 Hz B 130 Hz C 6600 Hz D 13 000 Hz 
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19 The diagram shows a ray of light passing from air into a transparent substance. 
 

30.0�

40.0�

air

transparent
substance

 
 

What is the refractive index of the transparent substance? 

A 1.33 B 1.29 C 0.778 D 0.750 
 
 
20 The diagram shows a ray of light in an optical fibre. 
 

 
 

Which statement correctly explains the condition for the maximum transmission of light by the 
optical fibre? 

A The glass must slow the light as little as possible to make the critical angle for the fibre as 
large as possible. 

B The glass must slow the light as little as possible to make the critical angle for the fibre as 
small as possible. 

C The glass must slow the light as much as possible to make the critical angle for the fibre as 
large as possible. 

D The glass must slow the light as much as possible to make the critical angle for the fibre as 
small as possible. 

 
 
21 Which region of the electromagnetic spectrum is used for detecting fake bank notes? 

A radio 

B microwaves 

C ultraviolet 

D X-rays 
 
 
22 A sound wave travels at 330 m / s. The distance between the centre of a compression and the 

centre of the nearest rarefaction in the sound wave is 2.5 cm. 
 

What is the frequency of the sound wave? 

A 66 Hz B 130 Hz C 6600 Hz D 13 000 Hz 
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19 The diagram shows a ray of light passing from air into a transparent substance. 
 

30.0�

40.0�

air

transparent
substance

 
 

What is the refractive index of the transparent substance? 

A 1.33 B 1.29 C 0.778 D 0.750 
 
 
20 The diagram shows a ray of light in an optical fibre. 
 

 
 

Which statement correctly explains the condition for the maximum transmission of light by the 
optical fibre? 

A The glass must slow the light as little as possible to make the critical angle for the fibre as 
large as possible. 

B The glass must slow the light as little as possible to make the critical angle for the fibre as 
small as possible. 

C The glass must slow the light as much as possible to make the critical angle for the fibre as 
large as possible. 

D The glass must slow the light as much as possible to make the critical angle for the fibre as 
small as possible. 

 
 
21 Which region of the electromagnetic spectrum is used for detecting fake bank notes? 

A radio 

B microwaves 

C ultraviolet 

D X-rays 
 
 
22 A sound wave travels at 330 m / s. The distance between the centre of a compression and the 

centre of the nearest rarefaction in the sound wave is 2.5 cm. 
 

What is the frequency of the sound wave? 

A 66 Hz B 130 Hz C 6600 Hz D 13 000 Hz 
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23 Which waves are used in the medical scanning of soft tissue? 

A gamma rays 

B infrared 

C microwaves 

D ultrasound 
 
 
24 Which row describes suitable materials for use in a temporary magnet and in a permanent 

magnet? 
 

 temporary 
magnet 

permanent 
magnet 

A soft iron soft iron 

B soft iron steel 

C steel soft iron 

D steel steel 
 
 
25 A magnetic field is represented in the diagram by magnetic field lines. 
 

At which point is the magnetic field strongest? 
 

A
B

C
D
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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 
 
 
18 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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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 
 
 
18 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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19 Diagram 1 shows the page of a book in front of a plane mirror. 
 

An eye is looking at the image of the page. 
 

Diagram 2 shows a large letter G on the page facing the mirror. 
 

diagram 1 diagram 2

eye

page of book

plane mirror

 
 

What is the appearance of the image of G seen by the eye? 
 

A B C D

 
 
 
20 The diagram shows a ray of light passing from air into diamond. 
 

air
diamond

60�

78�

 
 

What is the refractive index of the diamond? 

A 0.89 B 1.1 C 2.4 D 2.5 
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19 Diagram 1 shows the page of a book in front of a plane mirror. 
 

An eye is looking at the image of the page. 
 

Diagram 2 shows a large letter G on the page facing the mirror. 
 

diagram 1 diagram 2

eye

page of book

plane mirror

 
 

What is the appearance of the image of G seen by the eye? 
 

A B C D

 
 
 
20 The diagram shows a ray of light passing from air into diamond. 
 

air
diamond

60�

78�

 
 

What is the refractive index of the diamond? 

A 0.89 B 1.1 C 2.4 D 2.5 
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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 
 
 
22 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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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 
 
 
22 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 
 
 
24 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 
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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 
 
 
24 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 

394. Question | 0625 May-June 2024 P2 V3 Q17

7  
 

© UCLES 2024 0625/23/M/J/24 [Turn over 

16 The table shows the state of materials P, Q, R and S, and whether each one contains free 
electrons. 

 

 gas liquid solid contains 
free electrons 

P     

Q     

R     

S     
 

Using the information in the table, which comparison of the thermal conduction in the materials is 
correct? 

A It is better in P than in Q and S. 

B It is better in Q than in R and P. 

C It is better in R than in Q and P. 

D It is better in S than in R and Q. 
 
 
17 A seismic wave has a frequency of 5.0 Hz and a speed of 10 km / s. 
 

What is the wavelength of the wave? 

A 0.20 km B 0.50 km C 2.0 km D 50 km 
 
 
18 Sound waves will diffract when going through a gap or passing the edge of a barrier. 
 

Which size of wavelength gives the most diffraction in each case? 
 

 passing through a gap passing the edge 
of a barrier 

A small wavelength small wavelength 

B small wavelength large wavelength 

C wavelength similar to gap size small wavelength 

D wavelength similar to gap size large wavelength 
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16 The table shows the state of materials P, Q, R and S, and whether each one contains free 
electrons. 

 

 gas liquid solid contains 
free electrons 

P     

Q     

R     

S     
 

Using the information in the table, which comparison of the thermal conduction in the materials is 
correct? 

A It is better in P than in Q and S. 

B It is better in Q than in R and P. 

C It is better in R than in Q and P. 

D It is better in S than in R and Q. 
 
 
17 A seismic wave has a frequency of 5.0 Hz and a speed of 10 km / s. 
 

What is the wavelength of the wave? 

A 0.20 km B 0.50 km C 2.0 km D 50 km 
 
 
18 Sound waves will diffract when going through a gap or passing the edge of a barrier. 
 

Which size of wavelength gives the most diffraction in each case? 
 

 passing through a gap passing the edge 
of a barrier 

A small wavelength small wavelength 

B small wavelength large wavelength 

C wavelength similar to gap size small wavelength 

D wavelength similar to gap size large wavelength 
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19 A boy is having his eyes tested. A letter is printed on a card placed over his head. He sees the 
card in a plane mirror placed in front of him. 

 
He sees the letter ‘R’ in the mirror. 

 
How is it printed on the card? 

 
A B C D

 
 
 
20 A ray of light is refracted as it enters air from glass, as shown. 
 

50�

60�

air
glass

 
 

What is the speed of light in the glass? 

A 2.0  108
 m / s 

B 2.2  108
 m / s 

C 2.3  108
 m / s 

D 2.7  108
 m / s 

 
 
21 A converging lens is being used as a magnifying glass. 
 

Which statement is correct? 

A The image is further away from the lens than the object is. 

B The image is inverted. 

C The image is real. 

D The object must be placed at the principal focus of the lens. 
 
 
22 Which colours of visible light are in the correct order of increasing wavelength? 

A red  yellow  blue 

B orange  green  violet 

C indigo  green  red 

D blue  green  violet 
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19 A boy is having his eyes tested. A letter is printed on a card placed over his head. He sees the 
card in a plane mirror placed in front of him. 

 
He sees the letter ‘R’ in the mirror. 

 
How is it printed on the card? 

 
A B C D

 
 
 
20 A ray of light is refracted as it enters air from glass, as shown. 
 

50�

60�

air
glass

 
 

What is the speed of light in the glass? 

A 2.0  108
 m / s 

B 2.2  108
 m / s 

C 2.3  108
 m / s 

D 2.7  108
 m / s 

 
 
21 A converging lens is being used as a magnifying glass. 
 

Which statement is correct? 

A The image is further away from the lens than the object is. 

B The image is inverted. 

C The image is real. 

D The object must be placed at the principal focus of the lens. 
 
 
22 Which colours of visible light are in the correct order of increasing wavelength? 

A red  yellow  blue 

B orange  green  violet 

C indigo  green  red 

D blue  green  violet 
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19 A boy is having his eyes tested. A letter is printed on a card placed over his head. He sees the 
card in a plane mirror placed in front of him. 

 
He sees the letter ‘R’ in the mirror. 

 
How is it printed on the card? 

 
A B C D

 
 
 
20 A ray of light is refracted as it enters air from glass, as shown. 
 

50�

60�

air
glass

 
 

What is the speed of light in the glass? 

A 2.0  108
 m / s 

B 2.2  108
 m / s 

C 2.3  108
 m / s 

D 2.7  108
 m / s 

 
 
21 A converging lens is being used as a magnifying glass. 
 

Which statement is correct? 

A The image is further away from the lens than the object is. 

B The image is inverted. 

C The image is real. 

D The object must be placed at the principal focus of the lens. 
 
 
22 Which colours of visible light are in the correct order of increasing wavelength? 

A red  yellow  blue 

B orange  green  violet 

C indigo  green  red 

D blue  green  violet 
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19 A boy is having his eyes tested. A letter is printed on a card placed over his head. He sees the 
card in a plane mirror placed in front of him. 

 
He sees the letter ‘R’ in the mirror. 

 
How is it printed on the card? 

 
A B C D

 
 
 
20 A ray of light is refracted as it enters air from glass, as shown. 
 

50�

60�

air
glass

 
 

What is the speed of light in the glass? 

A 2.0  108
 m / s 

B 2.2  108
 m / s 

C 2.3  108
 m / s 

D 2.7  108
 m / s 

 
 
21 A converging lens is being used as a magnifying glass. 
 

Which statement is correct? 

A The image is further away from the lens than the object is. 

B The image is inverted. 

C The image is real. 

D The object must be placed at the principal focus of the lens. 
 
 
22 Which colours of visible light are in the correct order of increasing wavelength? 

A red  yellow  blue 

B orange  green  violet 

C indigo  green  red 

D blue  green  violet 
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23 The diagram shows three types of electromagnetic radiation listed in a particular order. The 
electromagnetic radiation is travelling in a vacuum. 

 

microwaves infrared X-rays  
 

Which quantities increase in magnitude going from left to right across the list? 

A both speed and frequency 

B frequency only 

C speed only 

D neither speed nor frequency 
 
 
24 Which row gives the typical values of the speed of sound at room temperature in the materials 

stated? 
 

 s/m
sound of speed

  

 

air water iron 

A 340 1500 5100 

B 340 5100 1500 

C 5100 1500 340 

D 3.0  108 3.0  108 3.0  108 

 
 
25 Two small compasses are placed close to a strong bar magnet. 
 

In which directions do the compass needles point? 
 

N

A

S

N

B

S

N

C

S

N

D

S
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23 The diagram shows three types of electromagnetic radiation listed in a particular order. The 
electromagnetic radiation is travelling in a vacuum. 

 

microwaves infrared X-rays  
 

Which quantities increase in magnitude going from left to right across the list? 

A both speed and frequency 

B frequency only 

C speed only 

D neither speed nor frequency 
 
 
24 Which row gives the typical values of the speed of sound at room temperature in the materials 

stated? 
 

 s/m
sound of speed

  

 

air water iron 

A 340 1500 5100 

B 340 5100 1500 

C 5100 1500 340 

D 3.0  108 3.0  108 3.0  108 

 
 
25 Two small compasses are placed close to a strong bar magnet. 
 

In which directions do the compass needles point? 
 

N

A

S

N

B

S

N

C

S

N

D

S
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16 A block of ice is at a temperature of –100 C. Energy is supplied at a constant rate. The graph 
shows how its temperature changes. 

 

time

200

100

0

–100

temperature / �C

1
2

3
4

 
 

At which points have the ice completely changed state to water and all the water completely 
changed state to steam? 

 

 completely 
changed to water 

completely 
changed to steam 

A 1 3 

B 1 4 

C 2 3 

D 2 4 
 
 
17 Water waves are reflected at a plane surface. 
 

Which property of the waves is changed by the reflection? 

A direction of propagation 

B frequency 

C speed 

D wavelength 
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18 A light ray is passed through air, glass and water. 
 

waterglass

28�

32�

45�

45�

X

Y

W

Z

air

air

 
 

At which points does the light speed decrease? 

A W and X B W and Y C X and Z D Y and Z 
 
 
19 Plane water waves approach a narrow gap in a barrier. 
 

Which diagram shows the diffraction pattern that would occur? 
 

A B

C D
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18 A light ray is passed through air, glass and water. 
 

waterglass

28�

32�

45�

45�

X

Y

W

Z

air

air

 
 

At which points does the light speed decrease? 

A W and X B W and Y C X and Z D Y and Z 
 
 
19 Plane water waves approach a narrow gap in a barrier. 
 

Which diagram shows the diffraction pattern that would occur? 
 

A B

C D
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20 A ray of light enters a transparent plastic wedge from air and is incident on the lower surface at 
the critical angle, as shown. 

 
air

transparent
plastic wedge

 
 

The angle of incidence is i, the angle of refraction is r, and the critical angle is c. 
 

In which ray diagram are the angles labelled correctly? 
 

A

i

r c

B

i

r
i

c

C

r
c

D

air air

air air

r
c

i
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21 An object is placed 20 cm in front of a thin converging lens. The scale diagram shows how the 
lens forms a real, inverted image. 

 

object

scale
5.0 cm

image

 
 

Which row gives the focal length of the lens and the distance of the image from the lens? 
 

 focal length 
of lens / cm 

distance of image 
from lens / cm 

A 4.0 5.0 

B 5.0 4.0 

C 8.0 10.0 

D 10.0 8.0 
 
 
22 Radio waves are electromagnetic waves. 
 

What is the wavelength of a radio wave of frequency 2.0  105
 Hz? 

A 0.00067 m B 0.0015 m C 670 m D 1500 m 
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21 An object is placed 20 cm in front of a thin converging lens. The scale diagram shows how the 
lens forms a real, inverted image. 

 

object

scale
5.0 cm

image

 
 

Which row gives the focal length of the lens and the distance of the image from the lens? 
 

 focal length 
of lens / cm 

distance of image 
from lens / cm 

A 4.0 5.0 

B 5.0 4.0 

C 8.0 10.0 

D 10.0 8.0 
 
 
22 Radio waves are electromagnetic waves. 
 

What is the wavelength of a radio wave of frequency 2.0  105
 Hz? 

A 0.00067 m B 0.0015 m C 670 m D 1500 m 
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23 A candle flame is placed in front of a loudspeaker. 
 

The loudspeaker produces a sound wave that causes air particles to vibrate. The vibrating air 
particles make the candle flame vibrate in the same direction as the air particles. 

 
candle
flame

loudspeaker

 
 

Which row shows the direction of vibration of the candle flame and the nature of sound waves? 
 

 direction of 
vibration 

nature of 
sound waves 

A 
 

longitudinal 

B 
 

transverse 

C  longitudinal 

D  transverse 
 
 
24 The diagram shows part of the magnetic field around a strong magnet. 
 

In which position does a magnetic pole experience the strongest force? 
 

DD
B C

AA

 
 
 
25 There is a current of 0.60 A in a closed circuit. 
 

How much charge passes a point in the circuit in 2.5 min? 

A 0.24 C B 1.5 C C 90 C D 5400 C 
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16 Which statement about the transfer of thermal energy is correct? 

A All metals conduct thermal energy equally well. 

B Convection can only occur in solids or liquids. 

C Convection occurs in liquids because hot liquid is more dense than cold liquid. 

D The radiation that transfers thermal energy is a type of electromagnetic radiation. 
 
 
17 What is the number of wavefronts per second that pass a fixed point? 

A the amplitude of the wave 

B the frequency of the wave 

C the speed of the wave 

D the wavelength of the wave 
 
 
18 An earthquake under the ocean can produce a dangerous water wave called a tsunami. 
 

The table gives typical data for a tsunami. 
 

m
depth ocean

 
h/km

velocity
    

 
km

wavelength
 

7000 948 285 

2000 504 151 
 

A student suggests three conclusions about the data. 
 

1 The deeper the ocean, the faster the wave. 

2 The longer the wavelength, the faster the wave. 

3 The faster the wave, the higher the frequency. 
 

Which conclusions are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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16 Which statement about the transfer of thermal energy is correct? 

A All metals conduct thermal energy equally well. 

B Convection can only occur in solids or liquids. 

C Convection occurs in liquids because hot liquid is more dense than cold liquid. 

D The radiation that transfers thermal energy is a type of electromagnetic radiation. 
 
 
17 What is the number of wavefronts per second that pass a fixed point? 

A the amplitude of the wave 

B the frequency of the wave 

C the speed of the wave 

D the wavelength of the wave 
 
 
18 An earthquake under the ocean can produce a dangerous water wave called a tsunami. 
 

The table gives typical data for a tsunami. 
 

m
depth ocean

 
h/km

velocity
    

 
km

wavelength
 

7000 948 285 

2000 504 151 
 

A student suggests three conclusions about the data. 
 

1 The deeper the ocean, the faster the wave. 

2 The longer the wavelength, the faster the wave. 

3 The faster the wave, the higher the frequency. 
 

Which conclusions are correct? 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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19 The diagram shows what happens to wavefronts at sea when they enter a harbour. 
 

harbour

sea

harbour wall

direction of
movement of
wavefronts

 
 

What causes the change in the shape of the wavefronts? 

A diffraction 

B dispersion 

C reflection 

D refraction 
 
 
20 A ray of light passes from air into glass. 
 

normal

air
glass

25�

50�

 
 

What are the angles of incidence and refraction of the ray? 
 

 angle of incidence /  angle of refraction /  

A 40 25 

B 40 65 

C 50 25 

D 50 65 
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19 The diagram shows what happens to wavefronts at sea when they enter a harbour. 
 

harbour

sea

harbour wall

direction of
movement of
wavefronts

 
 

What causes the change in the shape of the wavefronts? 

A diffraction 

B dispersion 

C reflection 

D refraction 
 
 
20 A ray of light passes from air into glass. 
 

normal

air
glass

25�

50�

 
 

What are the angles of incidence and refraction of the ray? 
 

 angle of incidence /  angle of refraction /  

A 40 25 

B 40 65 

C 50 25 

D 50 65 
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21 An object is placed in front of a converging lens. The lens has a focal length f. 
 

The lens produces a real, enlarged image of the object. 
 

In which labelled position is the object placed? 
 

A B C D

2f

f

lens

 
 
 
22 What is the speed of electromagnetic waves in a vacuum? 

A 300 m / s 

B 300 km / s 

C 300 000 km / s 

D 300 000 000 km / s 
 
 
23 The starter in an athletics race fires the starting pistol. There is a wall 60 m from the starter. 
 

Take the speed of sound as 330 m / s. 
 

starter
NOT TO
SCALE60 m

wall

athletes athletics track

 
 

How long after firing the pistol does the starter hear the echo of the sound from the wall? 

A 0.18 s B 0.36 s C 2.8 s D 5.5 s 
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21 An object is placed in front of a converging lens. The lens has a focal length f. 
 

The lens produces a real, enlarged image of the object. 
 

In which labelled position is the object placed? 
 

A B C D

2f

f

lens

 
 
 
22 What is the speed of electromagnetic waves in a vacuum? 

A 300 m / s 

B 300 km / s 

C 300 000 km / s 

D 300 000 000 km / s 
 
 
23 The starter in an athletics race fires the starting pistol. There is a wall 60 m from the starter. 
 

Take the speed of sound as 330 m / s. 
 

starter
NOT TO
SCALE60 m

wall

athletes athletics track

 
 

How long after firing the pistol does the starter hear the echo of the sound from the wall? 

A 0.18 s B 0.36 s C 2.8 s D 5.5 s 
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21 An object is placed in front of a converging lens. The lens has a focal length f. 
 

The lens produces a real, enlarged image of the object. 
 

In which labelled position is the object placed? 
 

A B C D

2f

f

lens

 
 
 
22 What is the speed of electromagnetic waves in a vacuum? 

A 300 m / s 

B 300 km / s 

C 300 000 km / s 

D 300 000 000 km / s 
 
 
23 The starter in an athletics race fires the starting pistol. There is a wall 60 m from the starter. 
 

Take the speed of sound as 330 m / s. 
 

starter
NOT TO
SCALE60 m

wall

athletes athletics track

 
 

How long after firing the pistol does the starter hear the echo of the sound from the wall? 

A 0.18 s B 0.36 s C 2.8 s D 5.5 s 
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17 A vertical stick is dipped up and down in water at P. 
 

In two seconds, three wave crests spread out on the surface of the water. 
 

P

X

Y

wave
crests

 
 

Which statement is correct? 

A Distance X is the amplitude of the waves. 

B Distance Y is the wavelength of the waves. 

C Each circle represents a wavefront. 

D The frequency of the waves is 3 Hz. 
 
 
18 Seismic waves from the epicentre of an earthquake take 100 s to reach a point 300 km away. 

When they arrive, they cause the ground to vibrate with a frequency of 2.0 Hz. 
 

What is the wavelength of these seismic waves? 

A 0.67 km B 1.5 km C 3.0 km D 6.0 km 
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17 A vertical stick is dipped up and down in water at P. 
 

In two seconds, three wave crests spread out on the surface of the water. 
 

P

X

Y

wave
crests

 
 

Which statement is correct? 

A Distance X is the amplitude of the waves. 

B Distance Y is the wavelength of the waves. 

C Each circle represents a wavefront. 

D The frequency of the waves is 3 Hz. 
 
 
18 Seismic waves from the epicentre of an earthquake take 100 s to reach a point 300 km away. 

When they arrive, they cause the ground to vibrate with a frequency of 2.0 Hz. 
 

What is the wavelength of these seismic waves? 

A 0.67 km B 1.5 km C 3.0 km D 6.0 km 
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19 Which diagram illustrates diffraction of water waves? 
 

A B

C D

 
 
 
20 A single ray of light is reflected by two mirrors. 
 

The diagram shows the ray of light incident on mirror 1. 
 

mirror 1

ray of light

mirror 2

50°
60°

 
 

What is the angle of reflection in mirror 2? 

A 50 B 60 C 70 D 80 
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19 Which diagram illustrates diffraction of water waves? 
 

A B

C D

 
 
 
20 A single ray of light is reflected by two mirrors. 
 

The diagram shows the ray of light incident on mirror 1. 
 

mirror 1

ray of light

mirror 2

50°
60°

 
 

What is the angle of reflection in mirror 2? 

A 50 B 60 C 70 D 80 
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21 Which diagram shows the effect of a converging lens on a parallel beam of light? 
 

A B

DC

 
 
 
22 Which three regions of the electromagnetic spectrum are used in the applications listed? 
 

● sterilising water 

● optical fibres 

● satellite television signals 

● mobile (cell) phones 
 

A radio, infrared, visible 

B ultraviolet, infrared, microwaves 

C visible, radio, ultraviolet 

D X-rays, visible, infrared 
 
 
23 A man stands 110 m from a high wall. He makes a short, sharp sound and then hears an echo 

from the wall. 
 

The speed of sound in air is 330 m / s. 
 

How long after making the sound does the man hear the echo? 

A 0.33 s B 0.67 s C 1.5 s D 3.0 s 
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21 Which diagram shows the effect of a converging lens on a parallel beam of light? 
 

A B

DC

 
 
 
22 Which three regions of the electromagnetic spectrum are used in the applications listed? 
 

● sterilising water 

● optical fibres 

● satellite television signals 

● mobile (cell) phones 
 

A radio, infrared, visible 

B ultraviolet, infrared, microwaves 

C visible, radio, ultraviolet 

D X-rays, visible, infrared 
 
 
23 A man stands 110 m from a high wall. He makes a short, sharp sound and then hears an echo 

from the wall. 
 

The speed of sound in air is 330 m / s. 
 

How long after making the sound does the man hear the echo? 

A 0.33 s B 0.67 s C 1.5 s D 3.0 s 
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21 Which diagram shows the effect of a converging lens on a parallel beam of light? 
 

A B

DC

 
 
 
22 Which three regions of the electromagnetic spectrum are used in the applications listed? 
 

● sterilising water 

● optical fibres 

● satellite television signals 

● mobile (cell) phones 
 

A radio, infrared, visible 

B ultraviolet, infrared, microwaves 

C visible, radio, ultraviolet 

D X-rays, visible, infrared 
 
 
23 A man stands 110 m from a high wall. He makes a short, sharp sound and then hears an echo 

from the wall. 
 

The speed of sound in air is 330 m / s. 
 

How long after making the sound does the man hear the echo? 

A 0.33 s B 0.67 s C 1.5 s D 3.0 s 
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17 The diagram shows the more energetic water molecules escaping from the surface of liquid 
water. 

 

= water molecule
key

water  
 

What is this process called? 

A Brownian motion 

B condensation 

C evaporation 

D conduction 
 
 
18 A hot object emits thermal radiation. 
 

Which row describes two changes that both reduce the rate of emission of radiation? 
 

 surface area surface temperature 

A increased increased 

B increased reduced 

C reduced increased 

D reduced reduced 
 
 
19 The frequency of a wave is doubled. The speed of the wave does not change. 
 

What happens to the wavelength of the wave? 

A It becomes four times as large. 

B It does not change. 

C It doubles. 

D It halves. 
 
 
20 Which statement about ultrasound is correct? 

A It has a higher frequency than audible sound and it is a longitudinal wave. 

B It has a higher frequency than audible sound and it is a transverse wave. 

C It has a lower frequency than audible sound and it is a longitudinal wave. 

D It has a lower frequency than audible sound and it is a transverse wave. 
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17 The diagram shows the more energetic water molecules escaping from the surface of liquid 
water. 

 

= water molecule
key

water  
 

What is this process called? 

A Brownian motion 

B condensation 

C evaporation 

D conduction 
 
 
18 A hot object emits thermal radiation. 
 

Which row describes two changes that both reduce the rate of emission of radiation? 
 

 surface area surface temperature 

A increased increased 

B increased reduced 

C reduced increased 

D reduced reduced 
 
 
19 The frequency of a wave is doubled. The speed of the wave does not change. 
 

What happens to the wavelength of the wave? 

A It becomes four times as large. 

B It does not change. 

C It doubles. 

D It halves. 
 
 
20 Which statement about ultrasound is correct? 

A It has a higher frequency than audible sound and it is a longitudinal wave. 

B It has a higher frequency than audible sound and it is a transverse wave. 

C It has a lower frequency than audible sound and it is a longitudinal wave. 

D It has a lower frequency than audible sound and it is a transverse wave. 
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21 Which statement about the image produced by a plane mirror is not correct? 

A The image is real. 

B The image is upright. 

C The image is the same size as the object. 

D The distance from the image to the mirror is the same as the distance from the object to  
the mirror. 

 
 
22 A ray of light is incident on a boundary between air and water. 
 

Under which conditions is the ray of light totally internally reflected? 

A The ray, initially in the air, is incident on the air–water boundary at any angle of incidence. 

B The ray, initially in the air, is incident on the air–water boundary at an angle of incidence 
greater than the critical angle. 

C The ray, initially in the water, is incident on the water–air boundary at any angle of incidence. 

D The ray, initially in the water, is incident on the water–air boundary at an angle of incidence 
greater than the critical angle. 

 
 
23 A converging lens is used to make an image on a screen. 
 

candle

screen
converging
lens

image
formed
here

 
 

Which type of image is formed on the screen? 

A real and inverted 

B real and upright 

C virtual and inverted 

D virtual and upright 
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21 Which statement about the image produced by a plane mirror is not correct? 

A The image is real. 

B The image is upright. 

C The image is the same size as the object. 

D The distance from the image to the mirror is the same as the distance from the object to  
the mirror. 

 
 
22 A ray of light is incident on a boundary between air and water. 
 

Under which conditions is the ray of light totally internally reflected? 

A The ray, initially in the air, is incident on the air–water boundary at any angle of incidence. 

B The ray, initially in the air, is incident on the air–water boundary at an angle of incidence 
greater than the critical angle. 

C The ray, initially in the water, is incident on the water–air boundary at any angle of incidence. 

D The ray, initially in the water, is incident on the water–air boundary at an angle of incidence 
greater than the critical angle. 

 
 
23 A converging lens is used to make an image on a screen. 
 

candle

screen
converging
lens

image
formed
here

 
 

Which type of image is formed on the screen? 

A real and inverted 

B real and upright 

C virtual and inverted 

D virtual and upright 
 
 

427. Question | 0625 Feb-March 2025 P2 V2 Q23

8 

© UCLES 2025 0625/22/F/M/25  

21 Which statement about the image produced by a plane mirror is not correct? 

A The image is real. 

B The image is upright. 

C The image is the same size as the object. 

D The distance from the image to the mirror is the same as the distance from the object to  
the mirror. 

 
 
22 A ray of light is incident on a boundary between air and water. 
 

Under which conditions is the ray of light totally internally reflected? 

A The ray, initially in the air, is incident on the air–water boundary at any angle of incidence. 

B The ray, initially in the air, is incident on the air–water boundary at an angle of incidence 
greater than the critical angle. 

C The ray, initially in the water, is incident on the water–air boundary at any angle of incidence. 

D The ray, initially in the water, is incident on the water–air boundary at an angle of incidence 
greater than the critical angle. 

 
 
23 A converging lens is used to make an image on a screen. 
 

candle

screen
converging
lens

image
formed
here

 
 

Which type of image is formed on the screen? 

A real and inverted 

B real and upright 

C virtual and inverted 

D virtual and upright 
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17 The diagram shows a cork with a weight attached so that the cork floats upright in water. 
 

X Y

cork water surface

weight  
 

Transverse waves travel across the water from X to Y. 
 

In which direction do the waves make the cork move? 

A   right and left 

B  up and down 

C  only to the right 

D  only to the left 
 
 
18 A thin converging lens is used as a magnifying glass. 
 

How does the image compare with the object? 

A real and inverted 

B real and upright 

C virtual and inverted 

D virtual and upright 
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17 The diagram shows a cork with a weight attached so that the cork floats upright in water. 
 

X Y

cork water surface

weight  
 

Transverse waves travel across the water from X to Y. 
 

In which direction do the waves make the cork move? 

A   right and left 

B  up and down 

C  only to the right 

D  only to the left 
 
 
18 A thin converging lens is used as a magnifying glass. 
 

How does the image compare with the object? 

A real and inverted 

B real and upright 

C virtual and inverted 

D virtual and upright 
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19 The diagram shows two plane mirrors at 90° to each other. A ray of light is incident on one of the 
mirrors. The ray reflects off both mirrors before reaching a screen. 

 
At which labelled point does the ray reach the screen? 

 

ray of
light

screen

A

B

C

D

 
 
 
20 The speed of light in a material is 50% of the speed of light in air. 
 

What is the refractive index of the material? 

A 0.5 B 2.0 C 6.0  108 D 1.5  108 
 
 
21 A beam of white light is split into a spectrum of seven colours. 
 

Which name is given to this process? 

A diffraction 

B dispersion 

C reflection 

D refraction 
 
 
22 Satellites are sometimes used to receive and re-transmit television signals. 
 

Which row shows the type of satellite and the electromagnetic waves used? 
 

 type of satellite electromagnetic 
waves used 

A low orbit infrared 

B low orbit microwaves 

C geostationary infrared 

D geostationary microwaves 
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19 The diagram shows two plane mirrors at 90° to each other. A ray of light is incident on one of the 
mirrors. The ray reflects off both mirrors before reaching a screen. 

 
At which labelled point does the ray reach the screen? 

 

ray of
light

screen

A

B

C

D

 
 
 
20 The speed of light in a material is 50% of the speed of light in air. 
 

What is the refractive index of the material? 

A 0.5 B 2.0 C 6.0  108 D 1.5  108 
 
 
21 A beam of white light is split into a spectrum of seven colours. 
 

Which name is given to this process? 

A diffraction 

B dispersion 

C reflection 

D refraction 
 
 
22 Satellites are sometimes used to receive and re-transmit television signals. 
 

Which row shows the type of satellite and the electromagnetic waves used? 
 

 type of satellite electromagnetic 
waves used 

A low orbit infrared 

B low orbit microwaves 

C geostationary infrared 

D geostationary microwaves 
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19 The diagram shows two plane mirrors at 90° to each other. A ray of light is incident on one of the 
mirrors. The ray reflects off both mirrors before reaching a screen. 

 
At which labelled point does the ray reach the screen? 

 

ray of
light

screen

A

B

C

D

 
 
 
20 The speed of light in a material is 50% of the speed of light in air. 
 

What is the refractive index of the material? 

A 0.5 B 2.0 C 6.0  108 D 1.5  108 
 
 
21 A beam of white light is split into a spectrum of seven colours. 
 

Which name is given to this process? 

A diffraction 

B dispersion 

C reflection 

D refraction 
 
 
22 Satellites are sometimes used to receive and re-transmit television signals. 
 

Which row shows the type of satellite and the electromagnetic waves used? 
 

 type of satellite electromagnetic 
waves used 

A low orbit infrared 

B low orbit microwaves 

C geostationary infrared 

D geostationary microwaves 
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19 The diagram shows two plane mirrors at 90° to each other. A ray of light is incident on one of the 
mirrors. The ray reflects off both mirrors before reaching a screen. 

 
At which labelled point does the ray reach the screen? 

 

ray of
light

screen

A

B

C

D

 
 
 
20 The speed of light in a material is 50% of the speed of light in air. 
 

What is the refractive index of the material? 

A 0.5 B 2.0 C 6.0  108 D 1.5  108 
 
 
21 A beam of white light is split into a spectrum of seven colours. 
 

Which name is given to this process? 

A diffraction 

B dispersion 

C reflection 

D refraction 
 
 
22 Satellites are sometimes used to receive and re-transmit television signals. 
 

Which row shows the type of satellite and the electromagnetic waves used? 
 

 type of satellite electromagnetic 
waves used 

A low orbit infrared 

B low orbit microwaves 

C geostationary infrared 

D geostationary microwaves 
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23 A sound wave travels through the air and strikes a solid block of steel. 
 

Some of the sound is reflected from the steel, and some is transmitted through the steel. 
 

How does the speed and the wavelength of the sound in steel compare to the speed and the 
wavelength of the sound in air? 

 
 speed in steel wavelength in steel 

A less than in air less than in air 

B less than in air greater than in air 

C greater than in air less than in air 

D greater than in air greater than in air 
 
 
24 The diagram shows a bracelet containing two magnets. The arrows represent the pattern and the 

direction of the magnetic field due to the magnets. 
 

J K
X Y

 
 

Which row identifies the magnetic pole at J, the magnetic pole at K and where the magnetic field 
is the strongest? 

 

 magnetic 
pole at J 

magnetic 
pole at K 

where the magnetic 
field is the strongest 

A N N X 

B N N Y 

C S S X 

D S S Y 
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17 Which wave will diffract the most when passing through a gap that is 0.85 m wide? 
 

 
s/m

speed wave
  

 wave frequency / Hz 

A 300 280 

B 300 400 

C 350 280 

D 350 400 
 
 
18 Which arrow on the graph shows the amplitude of the wave? 
 

0
0

displacement

distance

C

D

A
B

 
 
 
19 Which row describes a seismic S-wave? 
 

 type of wave direction of vibration 

A longitudinal parallel to the direction of travel of the wavefront 

B longitudinal perpendicular to the direction of travel of the wavefront 

C transverse parallel to the direction of travel of the wavefront 

D transverse perpendicular to the direction of travel of the wavefront 
 
 
20 The image of an object is formed by a plane mirror. 
 

Which row gives the correct properties of the image? 
 

 real or virtual distance of the image from the mirror 

A real closer to the mirror than the object 

B real the same distance from the mirror as the object 

C virtual closer to the mirror than the object 

D virtual the same distance from the mirror as the object 
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17 Which wave will diffract the most when passing through a gap that is 0.85 m wide? 
 

 
s/m

speed wave
  

 wave frequency / Hz 

A 300 280 

B 300 400 

C 350 280 

D 350 400 
 
 
18 Which arrow on the graph shows the amplitude of the wave? 
 

0
0

displacement

distance

C

D

A
B

 
 
 
19 Which row describes a seismic S-wave? 
 

 type of wave direction of vibration 

A longitudinal parallel to the direction of travel of the wavefront 

B longitudinal perpendicular to the direction of travel of the wavefront 

C transverse parallel to the direction of travel of the wavefront 

D transverse perpendicular to the direction of travel of the wavefront 
 
 
20 The image of an object is formed by a plane mirror. 
 

Which row gives the correct properties of the image? 
 

 real or virtual distance of the image from the mirror 

A real closer to the mirror than the object 

B real the same distance from the mirror as the object 

C virtual closer to the mirror than the object 

D virtual the same distance from the mirror as the object 
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17 Which wave will diffract the most when passing through a gap that is 0.85 m wide? 
 

 
s/m

speed wave
  

 wave frequency / Hz 

A 300 280 

B 300 400 

C 350 280 

D 350 400 
 
 
18 Which arrow on the graph shows the amplitude of the wave? 
 

0
0

displacement

distance

C

D

A
B

 
 
 
19 Which row describes a seismic S-wave? 
 

 type of wave direction of vibration 

A longitudinal parallel to the direction of travel of the wavefront 

B longitudinal perpendicular to the direction of travel of the wavefront 

C transverse parallel to the direction of travel of the wavefront 

D transverse perpendicular to the direction of travel of the wavefront 
 
 
20 The image of an object is formed by a plane mirror. 
 

Which row gives the correct properties of the image? 
 

 real or virtual distance of the image from the mirror 

A real closer to the mirror than the object 

B real the same distance from the mirror as the object 

C virtual closer to the mirror than the object 

D virtual the same distance from the mirror as the object 
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17 Which wave will diffract the most when passing through a gap that is 0.85 m wide? 
 

 
s/m

speed wave
  

 wave frequency / Hz 

A 300 280 

B 300 400 

C 350 280 

D 350 400 
 
 
18 Which arrow on the graph shows the amplitude of the wave? 
 

0
0

displacement

distance

C

D

A
B

 
 
 
19 Which row describes a seismic S-wave? 
 

 type of wave direction of vibration 

A longitudinal parallel to the direction of travel of the wavefront 

B longitudinal perpendicular to the direction of travel of the wavefront 

C transverse parallel to the direction of travel of the wavefront 

D transverse perpendicular to the direction of travel of the wavefront 
 
 
20 The image of an object is formed by a plane mirror. 
 

Which row gives the correct properties of the image? 
 

 real or virtual distance of the image from the mirror 

A real closer to the mirror than the object 

B real the same distance from the mirror as the object 

C virtual closer to the mirror than the object 

D virtual the same distance from the mirror as the object 
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21 A ray of light, travelling in air, is incident on an air–glass boundary. 
 

The angles between the incident ray, the refracted ray and the boundary are shown. 
 

50°
64°

incident ray

refracted ray

air
glass

 
 

Which equation is used to calculate the refractive index n of the glass? 

A n = 
°26sin
°40sin  B n = 

°64sin
°40sin  C n = 

°26sin
°50sin  D n = 

°64sin
°50sin  

 
 
22 A small object O is placed near a converging lens, as shown. The lens forms an image I. 
 

I O

 
 

Which statement is correct? 

A The image I is diminished. 

B The image I is inverted. 

C The image I is real. 

D The object O is closer to the lens than its principal focus. 
 
 
23 What is the approximate speed of light in air? 

A 300 m / s 

B 300 km / s 

C 3.0  108
 m / s 

D 3.0  108
 km / s 
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21 A ray of light, travelling in air, is incident on an air–glass boundary. 
 

The angles between the incident ray, the refracted ray and the boundary are shown. 
 

50°
64°

incident ray

refracted ray

air
glass

 
 

Which equation is used to calculate the refractive index n of the glass? 

A n = 
°26sin
°40sin  B n = 

°64sin
°40sin  C n = 

°26sin
°50sin  D n = 

°64sin
°50sin  

 
 
22 A small object O is placed near a converging lens, as shown. The lens forms an image I. 
 

I O

 
 

Which statement is correct? 

A The image I is diminished. 

B The image I is inverted. 

C The image I is real. 

D The object O is closer to the lens than its principal focus. 
 
 
23 What is the approximate speed of light in air? 

A 300 m / s 

B 300 km / s 

C 3.0  108
 m / s 

D 3.0  108
 km / s 
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21 A ray of light, travelling in air, is incident on an air–glass boundary. 
 

The angles between the incident ray, the refracted ray and the boundary are shown. 
 

50°
64°

incident ray

refracted ray

air
glass

 
 

Which equation is used to calculate the refractive index n of the glass? 

A n = 
°26sin
°40sin  B n = 

°64sin
°40sin  C n = 

°26sin
°50sin  D n = 

°64sin
°50sin  

 
 
22 A small object O is placed near a converging lens, as shown. The lens forms an image I. 
 

I O

 
 

Which statement is correct? 

A The image I is diminished. 

B The image I is inverted. 

C The image I is real. 

D The object O is closer to the lens than its principal focus. 
 
 
23 What is the approximate speed of light in air? 

A 300 m / s 

B 300 km / s 

C 3.0  108
 m / s 

D 3.0  108
 km / s 
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24 A ship sends an ultrasound pulse to the seabed to measure the depth of the sea. 
 

The speed of ultrasound waves in sea water is 1500 m / s. 
 

The pulse takes 4.6 seconds to travel to the seabed and back to the ship. 
 

What is the depth of the sea? 

A 330 m B 650 m C 3500 m D 6900 m 
 
 
25 A dolphin has a range of audible frequencies of 150 Hz–150 kHz. 
 

Which range of frequencies can be heard both by humans with good hearing and by dolphins? 

A 20 Hz–150 Hz 

B 20 Hz–150 kHz 

C 20 kHz–150 kHz 

D 150 Hz–20 kHz 
 
 
26 A positively charged balloon is placed against a wall. The charge makes the balloon stick to the 

wall. 
 

Which statement explains this? 

A Positive charges on the balloon attract electrons in the wall. 

B Positive charges on the balloon attract protons in the wall. 

C Positive charges on the balloon repel electrons in the wall. 

D Positive charges on the balloon repel protons in the wall. 
 
 
27 A student is trying to determine the resistance of a lamp. He sets up the incorrect circuit shown. 
 

AV  
 

Which change would allow him to take the measurements needed to calculate the resistance of 
the lamp? 

A Disconnect the ammeter and move it to the left of the lamp. 

B Swap the positions of the ammeter and the voltmeter in the circuit. 

C Disconnect the ammeter and connect it in parallel with the lamp. 

D Disconnect the voltmeter and connect it in parallel with the lamp. 
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24 A ship sends an ultrasound pulse to the seabed to measure the depth of the sea. 
 

The speed of ultrasound waves in sea water is 1500 m / s. 
 

The pulse takes 4.6 seconds to travel to the seabed and back to the ship. 
 

What is the depth of the sea? 

A 330 m B 650 m C 3500 m D 6900 m 
 
 
25 A dolphin has a range of audible frequencies of 150 Hz–150 kHz. 
 

Which range of frequencies can be heard both by humans with good hearing and by dolphins? 

A 20 Hz–150 Hz 

B 20 Hz–150 kHz 

C 20 kHz–150 kHz 

D 150 Hz–20 kHz 
 
 
26 A positively charged balloon is placed against a wall. The charge makes the balloon stick to the 

wall. 
 

Which statement explains this? 

A Positive charges on the balloon attract electrons in the wall. 

B Positive charges on the balloon attract protons in the wall. 

C Positive charges on the balloon repel electrons in the wall. 

D Positive charges on the balloon repel protons in the wall. 
 
 
27 A student is trying to determine the resistance of a lamp. He sets up the incorrect circuit shown. 
 

AV  
 

Which change would allow him to take the measurements needed to calculate the resistance of 
the lamp? 

A Disconnect the ammeter and move it to the left of the lamp. 

B Swap the positions of the ammeter and the voltmeter in the circuit. 

C Disconnect the ammeter and connect it in parallel with the lamp. 

D Disconnect the voltmeter and connect it in parallel with the lamp. 
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17 Which row correctly describes light waves? 
 

 wave type direction of vibration 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
18 A narrow beam of light consists of two waves of different wavelengths. 
 

The beam of light hits a sharp edge. 
 

Which effect will be seen beyond the sharp edge? 

A Both waves continue along the same straight line as before. 

B Both waves bend sharply and continue along a new straight line. 

C The wave of longer wavelength bends round the sharp edge more than the wave of shorter 
wavelength. 

D The wave of shorter wavelength bends round the sharp edge more than the wave of longer 
wavelength. 

 
 
19 An object is placed 30 cm in front of a plane mirror. 
 

Which statement describes the image of the object? 

A The image is the same size as the object and 30 cm from the object. 

B The image is the same size as the object and 60 cm from the object. 

C The image is smaller than the object and 30 cm from the object. 

D The image is smaller than the object and 60 cm from the object. 
 
 
20 Which statement about total internal reflection at a glass–air boundary is correct? 

A The angle of incidence inside the glass must be equal to the critical angle. 

B The angle of incidence inside the glass must be less than the critical angle. 

C The critical angle is proportional to the refractive index of the glass. 

D The speed of light in glass must be less than the speed of light in air. 
 
 

445. Question | 0625 May-June 2025 P2 V3 Q18

7  
 

© UCLES 2025 0625/23/M/J/25 [Turn over 

17 Which row correctly describes light waves? 
 

 wave type direction of vibration 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
18 A narrow beam of light consists of two waves of different wavelengths. 
 

The beam of light hits a sharp edge. 
 

Which effect will be seen beyond the sharp edge? 

A Both waves continue along the same straight line as before. 

B Both waves bend sharply and continue along a new straight line. 

C The wave of longer wavelength bends round the sharp edge more than the wave of shorter 
wavelength. 

D The wave of shorter wavelength bends round the sharp edge more than the wave of longer 
wavelength. 

 
 
19 An object is placed 30 cm in front of a plane mirror. 
 

Which statement describes the image of the object? 

A The image is the same size as the object and 30 cm from the object. 

B The image is the same size as the object and 60 cm from the object. 

C The image is smaller than the object and 30 cm from the object. 

D The image is smaller than the object and 60 cm from the object. 
 
 
20 Which statement about total internal reflection at a glass–air boundary is correct? 

A The angle of incidence inside the glass must be equal to the critical angle. 

B The angle of incidence inside the glass must be less than the critical angle. 

C The critical angle is proportional to the refractive index of the glass. 

D The speed of light in glass must be less than the speed of light in air. 
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17 Which row correctly describes light waves? 
 

 wave type direction of vibration 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
18 A narrow beam of light consists of two waves of different wavelengths. 
 

The beam of light hits a sharp edge. 
 

Which effect will be seen beyond the sharp edge? 

A Both waves continue along the same straight line as before. 

B Both waves bend sharply and continue along a new straight line. 

C The wave of longer wavelength bends round the sharp edge more than the wave of shorter 
wavelength. 

D The wave of shorter wavelength bends round the sharp edge more than the wave of longer 
wavelength. 

 
 
19 An object is placed 30 cm in front of a plane mirror. 
 

Which statement describes the image of the object? 

A The image is the same size as the object and 30 cm from the object. 

B The image is the same size as the object and 60 cm from the object. 

C The image is smaller than the object and 30 cm from the object. 

D The image is smaller than the object and 60 cm from the object. 
 
 
20 Which statement about total internal reflection at a glass–air boundary is correct? 

A The angle of incidence inside the glass must be equal to the critical angle. 

B The angle of incidence inside the glass must be less than the critical angle. 

C The critical angle is proportional to the refractive index of the glass. 

D The speed of light in glass must be less than the speed of light in air. 
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17 Which row correctly describes light waves? 
 

 wave type direction of vibration 

A longitudinal parallel to direction of wave travel 

B longitudinal perpendicular to direction of wave travel 

C transverse parallel to direction of wave travel 

D transverse perpendicular to direction of wave travel 
 
 
18 A narrow beam of light consists of two waves of different wavelengths. 
 

The beam of light hits a sharp edge. 
 

Which effect will be seen beyond the sharp edge? 

A Both waves continue along the same straight line as before. 

B Both waves bend sharply and continue along a new straight line. 

C The wave of longer wavelength bends round the sharp edge more than the wave of shorter 
wavelength. 

D The wave of shorter wavelength bends round the sharp edge more than the wave of longer 
wavelength. 

 
 
19 An object is placed 30 cm in front of a plane mirror. 
 

Which statement describes the image of the object? 

A The image is the same size as the object and 30 cm from the object. 

B The image is the same size as the object and 60 cm from the object. 

C The image is smaller than the object and 30 cm from the object. 

D The image is smaller than the object and 60 cm from the object. 
 
 
20 Which statement about total internal reflection at a glass–air boundary is correct? 

A The angle of incidence inside the glass must be equal to the critical angle. 

B The angle of incidence inside the glass must be less than the critical angle. 

C The critical angle is proportional to the refractive index of the glass. 

D The speed of light in glass must be less than the speed of light in air. 
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21 What is the speed of radio waves in a vacuum and what is the speed of gamma rays in a 
vacuum? 

 
 speed of radio waves speed of gamma rays 

A less than 3.0  108
 m / s less than 3.0  108

 m / s 

B less than 3.0  108
 m / s more than 3.0  108

 m / s 

C 3.0  108
 m / s 3.0  108

 m / s 

D more than 3.0  108
 m / s more than 3.0  108

 m / s 
 
 
22 A student makes a sound in front of a large wall. 
 

She hears an echo at time t after making the sound. 
 

The speed of sound in air is v. 
 

Which expression is used to calculate the distance between the student and the wall? 

A v  t B v  t C (v  t )  2 D (v  t )  2 
 
 
23 What is a compression? 

A a point in a longitudinal wave where the particles of the medium are close together 

B a point in a longitudinal wave where the particles of the medium are far apart 

C a point in a transverse wave where the particles of the medium are close together 

D a point in a transverse wave where the particles of the medium are far apart 
 
 
24 Which row describes the magnetic field around a weak magnet? 
 

 direction of field spacing of field lines 

A north pole to south pole close together 

B north pole to south pole far apart 

C south pole to north pole close together 

D south pole to north pole far apart 
 
 
25 A 0.60 m length of resistance wire with a diameter of 0.25 mm has a resistance of 6.0 . 
 

A second piece of resistance wire of the same material with a diameter of 0.50 mm also has a 
resistance of 6.0 . 

 
What is the length of the second piece of wire? 

A 0.15 m B 0.30 m C 1.20 m D 2.40 m 
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21 What is the speed of radio waves in a vacuum and what is the speed of gamma rays in a 
vacuum? 

 
 speed of radio waves speed of gamma rays 

A less than 3.0  108
 m / s less than 3.0  108

 m / s 

B less than 3.0  108
 m / s more than 3.0  108

 m / s 

C 3.0  108
 m / s 3.0  108

 m / s 

D more than 3.0  108
 m / s more than 3.0  108

 m / s 
 
 
22 A student makes a sound in front of a large wall. 
 

She hears an echo at time t after making the sound. 
 

The speed of sound in air is v. 
 

Which expression is used to calculate the distance between the student and the wall? 

A v  t B v  t C (v  t )  2 D (v  t )  2 
 
 
23 What is a compression? 

A a point in a longitudinal wave where the particles of the medium are close together 

B a point in a longitudinal wave where the particles of the medium are far apart 

C a point in a transverse wave where the particles of the medium are close together 

D a point in a transverse wave where the particles of the medium are far apart 
 
 
24 Which row describes the magnetic field around a weak magnet? 
 

 direction of field spacing of field lines 

A north pole to south pole close together 

B north pole to south pole far apart 

C south pole to north pole close together 

D south pole to north pole far apart 
 
 
25 A 0.60 m length of resistance wire with a diameter of 0.25 mm has a resistance of 6.0 . 
 

A second piece of resistance wire of the same material with a diameter of 0.50 mm also has a 
resistance of 6.0 . 

 
What is the length of the second piece of wire? 

A 0.15 m B 0.30 m C 1.20 m D 2.40 m 
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21 What is the speed of radio waves in a vacuum and what is the speed of gamma rays in a 
vacuum? 

 
 speed of radio waves speed of gamma rays 

A less than 3.0  108
 m / s less than 3.0  108

 m / s 

B less than 3.0  108
 m / s more than 3.0  108

 m / s 

C 3.0  108
 m / s 3.0  108

 m / s 

D more than 3.0  108
 m / s more than 3.0  108

 m / s 
 
 
22 A student makes a sound in front of a large wall. 
 

She hears an echo at time t after making the sound. 
 

The speed of sound in air is v. 
 

Which expression is used to calculate the distance between the student and the wall? 

A v  t B v  t C (v  t )  2 D (v  t )  2 
 
 
23 What is a compression? 

A a point in a longitudinal wave where the particles of the medium are close together 

B a point in a longitudinal wave where the particles of the medium are far apart 

C a point in a transverse wave where the particles of the medium are close together 

D a point in a transverse wave where the particles of the medium are far apart 
 
 
24 Which row describes the magnetic field around a weak magnet? 
 

 direction of field spacing of field lines 

A north pole to south pole close together 

B north pole to south pole far apart 

C south pole to north pole close together 

D south pole to north pole far apart 
 
 
25 A 0.60 m length of resistance wire with a diameter of 0.25 mm has a resistance of 6.0 . 
 

A second piece of resistance wire of the same material with a diameter of 0.50 mm also has a 
resistance of 6.0 . 

 
What is the length of the second piece of wire? 

A 0.15 m B 0.30 m C 1.20 m D 2.40 m 
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16 Two metal cans are identical, except that one has a shiny silver outer surface and the other has a 
dull black outer surface. They each have the same mass of hot water at the same temperature 
sealed inside them. They are both in a vacuum in the darkness of outer space. 

 
How does the temperature of the water in each one change? 

A The temperature of the water does not change. 

B The water in the black can cools more slowly than that in the silver can. 

C The water in the silver can cools more slowly than that in the black can. 

D They both cool down at the same rate. 
 
 
17 A ray of light reflects from a plane mirror. 
 

The angle between the incident ray and the surface of the mirror is 35°. 
 

Which statement is correct? 

A The angle of incidence is 35°. 

B The angle of incidence is 55°. 

C The angle of reflection is 70°. 

D The angle of reflection is 110°. 
 
 
18 Parallel waves in a ripple tank are diffracted as they pass through a gap in a barrier. 
 

Three changes that can be made to this arrangement are listed. 
 

1 Decrease the wavelength of the waves. 

2 Increase the amplitude of the waves. 

3 Decrease the size of the gap. 
 

Which changes will cause the shape of the diffracted waves to be less curved? 

A 1, 2 and 3 B 1 and 3 only C 1 only D 2 and 3 only 
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16 Two metal cans are identical, except that one has a shiny silver outer surface and the other has a 
dull black outer surface. They each have the same mass of hot water at the same temperature 
sealed inside them. They are both in a vacuum in the darkness of outer space. 

 
How does the temperature of the water in each one change? 

A The temperature of the water does not change. 

B The water in the black can cools more slowly than that in the silver can. 

C The water in the silver can cools more slowly than that in the black can. 

D They both cool down at the same rate. 
 
 
17 A ray of light reflects from a plane mirror. 
 

The angle between the incident ray and the surface of the mirror is 35°. 
 

Which statement is correct? 

A The angle of incidence is 35°. 

B The angle of incidence is 55°. 

C The angle of reflection is 70°. 

D The angle of reflection is 110°. 
 
 
18 Parallel waves in a ripple tank are diffracted as they pass through a gap in a barrier. 
 

Three changes that can be made to this arrangement are listed. 
 

1 Decrease the wavelength of the waves. 

2 Increase the amplitude of the waves. 

3 Decrease the size of the gap. 
 

Which changes will cause the shape of the diffracted waves to be less curved? 

A 1, 2 and 3 B 1 and 3 only C 1 only D 2 and 3 only 
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19 A beam of light passes through a vacuum and then enters a transparent liquid. The diagram 
shows the path it takes. 

 

40°

25°

vacuum
liquid

 
 

The light travels through the vacuum at a speed of 3.0  108
 m / s. 

 
What is the speed of light in the liquid? 

A 1.9  108
 m / s 

B 2.0  108
 m / s 

C 4.6  108
 m / s 

D 4.8  108
 m / s 

 
 
20 Which statement about a thin converging lens is correct? 

A All rays of light refracted by the lens pass through the principal focus. 

B All rays initially parallel to the principal axis of the lens are refracted through the principal 
focus. 

C The focal length of the lens is the distance between the image and the principal focus. 

D The focal length of the lens is the distance between the object and the image. 
 
 



0625 Physics Paper 2 - Waves
Topical questions | 470 questions

454. Question | 0625 Oct-Nov 2025 P2 V1 Q20

8 

© UCLES 2025 0625/21/O/N/25  

19 A beam of light passes through a vacuum and then enters a transparent liquid. The diagram 
shows the path it takes. 

 

40°

25°

vacuum
liquid

 
 

The light travels through the vacuum at a speed of 3.0  108
 m / s. 

 
What is the speed of light in the liquid? 

A 1.9  108
 m / s 

B 2.0  108
 m / s 

C 4.6  108
 m / s 

D 4.8  108
 m / s 

 
 
20 Which statement about a thin converging lens is correct? 

A All rays of light refracted by the lens pass through the principal focus. 

B All rays initially parallel to the principal axis of the lens are refracted through the principal 
focus. 

C The focal length of the lens is the distance between the image and the principal focus. 

D The focal length of the lens is the distance between the object and the image. 
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21 The diagram shows two narrow beams of light, P and then Q, passing through the same prism. 
Beams P and Q are both incident on the same point on the prism and at the same angle. 

 

P Q  
 

Which row correctly compares beams P and Q? 
 

 dispersion nature of light 

A 
 

only Q is dispersed 
 

P is monochromatic 
and Q is white light 

B 
 

only Q is dispersed 
 

P is white light and 
Q is monochromatic 

C 
 

only P is dispersed 
 

P is monochromatic 
and Q is white light 

D 
 

only P is dispersed 
 

P is white light and 
Q is monochromatic 

 
 
22 Ultraviolet radiation and infrared radiation are both parts of the electromagnetic spectrum. 
 

However, they differ in wavelength and frequency. 
 

Which row describes how they differ? 
 

 ultraviolet infrared 

A 
 

longer wavelength 
than infrared 

higher frequency 
than ultraviolet 

B 
 

longer wavelength 
than infrared 

lower frequency 
than ultraviolet 

C 
 

shorter wavelength 
than infrared 

higher frequency 
than ultraviolet 

D 
 

shorter wavelength 
than infrared 

lower frequency 
than ultraviolet 
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21 The diagram shows two narrow beams of light, P and then Q, passing through the same prism. 
Beams P and Q are both incident on the same point on the prism and at the same angle. 

 

P Q  
 

Which row correctly compares beams P and Q? 
 

 dispersion nature of light 

A 
 

only Q is dispersed 
 

P is monochromatic 
and Q is white light 

B 
 

only Q is dispersed 
 

P is white light and 
Q is monochromatic 

C 
 

only P is dispersed 
 

P is monochromatic 
and Q is white light 

D 
 

only P is dispersed 
 

P is white light and 
Q is monochromatic 

 
 
22 Ultraviolet radiation and infrared radiation are both parts of the electromagnetic spectrum. 
 

However, they differ in wavelength and frequency. 
 

Which row describes how they differ? 
 

 ultraviolet infrared 

A 
 

longer wavelength 
than infrared 

higher frequency 
than ultraviolet 

B 
 

longer wavelength 
than infrared 

lower frequency 
than ultraviolet 

C 
 

shorter wavelength 
than infrared 

higher frequency 
than ultraviolet 

D 
 

shorter wavelength 
than infrared 

lower frequency 
than ultraviolet 
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23 A police car with its siren sounding is stationary in heavy traffic. A pedestrian notices that, 
although the loudness of the sound produced does not change, the pitch varies. 

 
Which row describes the amplitude and the frequency of the sound? 

 
 amplitude frequency 

A constant constant 

B constant varying 

C varying constant 

D varying varying 
 
 
24 The diagram shows part of the magnetic field around two magnets. 
 

P R

Q

P S SN N

 
 

Which list gives the order of magnetic field strengths at the positions P, Q and R, from weakest to 
strongest? 

A P  Q  R 

B P  R  Q 

C Q  P  R 

D R  Q  P 
 
 
25 A fully charged battery stores a charge of 18 000 C. The battery is charged with a current of 

830 mA. 
 

How long does it take to fully charge a completely discharged battery? 

A about 10 minutes 

B about 3.5 hours 

C about 4 hours 

D about 6 hours 
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15 A lamp has a metal filament that glows when heated by an electric current. 
 

The middle of the filament has a very high temperature. The ends of the filament are connected 
to the base of the lamp and are cooler. 

 
Which statement is correct? 

A Some thermal energy is conducted to the base of the lamp. 

B The filament radiates energy equally at all points along its length. 

C The lamp transfers all of the input energy as visible light. 

D When the potential difference (p.d.) across the filament is halved, the power output is halved. 
 
 
16 A liquid passes through pipes inside a refrigerator. The liquid warms as the inside of the 

refrigerator cools. The warm liquid is then passed through pipes on the outside of the refrigerator 
to cool it before it goes back through the refrigerator. 

 
The diagrams show two designs for the outside cooling pipes. One design has copper rods, 
called fins, attached to the pipes. 

 
warm
liquid

cool
liquid

outside
pipes

warm
liquid

cool
liquid

outside
pipes

fins

 
 

The outside pipes and fins can be painted silver or black. 
 

Which design of outside pipes will cool the liquid most quickly? 

A painted black with fins 

B painted black without fins 

C painted silver with fins 

D painted silver without fins 
 
 
17 An earthquake-monitoring station records the arrival of 16 complete wavelengths of an 

earthquake wave in a time of 20 s. 
 

The speed of the earthquake wave is 6.0 km / s. 
 

What is the wavelength of the earthquake wave? 

A 1.3  10–
 
4

 m B 2.1  10–
 
4

 m C 4.8  103
 m D 7.5  103

 m 
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18 Which statement is correct? 

A Seismic S-waves are longitudinal. 

B Sound waves are longitudinal. 

C The amplitude is always greater than the wavelength in a longitudinal wave. 

D The vibration is at right-angles to the direction of propagation in a longitudinal wave. 
 
 
19 A water droplet is falling towards a horizontal plane mirror. 
 

At one moment, the droplet is a distance of 1.5 m above the mirror and falling at a speed of 
2.0 m / s. 

 
What is the distance between the droplet and its image and what is the speed of the image at this 
moment? 

 

 
distance between 
water droplet and 

its image / m s/m
image of speed

  
 

A 1.5 2.0 

B 1.5 4.0 

C 3.0 2.0 

D 3.0 4.0 
 
 
20 Total internal reflection may occur when light reaches an air–glass boundary. 
 

Under which conditions is light totally internally reflected? 
 

 
medium in which 

light travels towards 
the boundary 

angle of incidence 

A air greater than the critical angle 

B air less than the critical angle 

C glass greater than the critical angle 

D glass less than the critical angle 
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18 Which statement is correct? 

A Seismic S-waves are longitudinal. 

B Sound waves are longitudinal. 

C The amplitude is always greater than the wavelength in a longitudinal wave. 

D The vibration is at right-angles to the direction of propagation in a longitudinal wave. 
 
 
19 A water droplet is falling towards a horizontal plane mirror. 
 

At one moment, the droplet is a distance of 1.5 m above the mirror and falling at a speed of 
2.0 m / s. 

 
What is the distance between the droplet and its image and what is the speed of the image at this 
moment? 

 

 
distance between 
water droplet and 

its image / m s/m
image of speed

  
 

A 1.5 2.0 

B 1.5 4.0 

C 3.0 2.0 

D 3.0 4.0 
 
 
20 Total internal reflection may occur when light reaches an air–glass boundary. 
 

Under which conditions is light totally internally reflected? 
 

 
medium in which 

light travels towards 
the boundary 

angle of incidence 

A air greater than the critical angle 

B air less than the critical angle 

C glass greater than the critical angle 

D glass less than the critical angle 
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18 Which statement is correct? 

A Seismic S-waves are longitudinal. 

B Sound waves are longitudinal. 

C The amplitude is always greater than the wavelength in a longitudinal wave. 

D The vibration is at right-angles to the direction of propagation in a longitudinal wave. 
 
 
19 A water droplet is falling towards a horizontal plane mirror. 
 

At one moment, the droplet is a distance of 1.5 m above the mirror and falling at a speed of 
2.0 m / s. 

 
What is the distance between the droplet and its image and what is the speed of the image at this 
moment? 

 

 
distance between 
water droplet and 

its image / m s/m
image of speed

  
 

A 1.5 2.0 

B 1.5 4.0 

C 3.0 2.0 

D 3.0 4.0 
 
 
20 Total internal reflection may occur when light reaches an air–glass boundary. 
 

Under which conditions is light totally internally reflected? 
 

 
medium in which 

light travels towards 
the boundary 

angle of incidence 

A air greater than the critical angle 

B air less than the critical angle 

C glass greater than the critical angle 

D glass less than the critical angle 
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21 A long-sighted person cannot see objects clearly that are a short distance away because the 
image is blurred. 

 
Where is the image formed relative to the retina and which type of lens is used to correct  
long-sightedness? 

 

 position of image lens used 
for correction 

A behind retina converging 

B behind retina diverging 

C in front of retina converging 

D in front of retina diverging 
 
 
22 What is the speed of infrared radiation in glass with a refractive index of 1.5? 

A 340 m / s 

B 2.0  108
 m / s  

C 3.0  108
 m / s 

D 4.5  108
 m / s 

 
 
23 Sound travels through air as a series of compressions and rarefactions. 
 

Which statement correctly compares a compression with a rarefaction? 

A In a compression, the wavelength is longer than in a rarefaction. 

B In a compression, the wavelength is shorter than in a rarefaction. 

C In a compression, the density of the air is greater than in a rarefaction. 

D In a compression, the density of the air is lower than in a rarefaction. 
 
 
24 Which statements about magnets are correct? 
 

1 Permanent magnets are made of steel. 

2 Electromagnets are temporary magnets. 

3 A magnet can be used to induce magnetism in an iron bar. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
 
 



0625 Physics Paper 2 - Waves
Topical questions | 470 questions

463. Question | 0625 Oct-Nov 2025 P2 V2 Q22

9  
 

© UCLES 2025 0625/22/O/N/25 [Turn over 

21 A long-sighted person cannot see objects clearly that are a short distance away because the 
image is blurred. 

 
Where is the image formed relative to the retina and which type of lens is used to correct  
long-sightedness? 

 

 position of image lens used 
for correction 

A behind retina converging 

B behind retina diverging 

C in front of retina converging 

D in front of retina diverging 
 
 
22 What is the speed of infrared radiation in glass with a refractive index of 1.5? 

A 340 m / s 

B 2.0  108
 m / s  

C 3.0  108
 m / s 

D 4.5  108
 m / s 

 
 
23 Sound travels through air as a series of compressions and rarefactions. 
 

Which statement correctly compares a compression with a rarefaction? 

A In a compression, the wavelength is longer than in a rarefaction. 

B In a compression, the wavelength is shorter than in a rarefaction. 

C In a compression, the density of the air is greater than in a rarefaction. 

D In a compression, the density of the air is lower than in a rarefaction. 
 
 
24 Which statements about magnets are correct? 
 

1 Permanent magnets are made of steel. 

2 Electromagnets are temporary magnets. 

3 A magnet can be used to induce magnetism in an iron bar. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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21 A long-sighted person cannot see objects clearly that are a short distance away because the 
image is blurred. 

 
Where is the image formed relative to the retina and which type of lens is used to correct  
long-sightedness? 

 

 position of image lens used 
for correction 

A behind retina converging 

B behind retina diverging 

C in front of retina converging 

D in front of retina diverging 
 
 
22 What is the speed of infrared radiation in glass with a refractive index of 1.5? 

A 340 m / s 

B 2.0  108
 m / s  

C 3.0  108
 m / s 

D 4.5  108
 m / s 

 
 
23 Sound travels through air as a series of compressions and rarefactions. 
 

Which statement correctly compares a compression with a rarefaction? 

A In a compression, the wavelength is longer than in a rarefaction. 

B In a compression, the wavelength is shorter than in a rarefaction. 

C In a compression, the density of the air is greater than in a rarefaction. 

D In a compression, the density of the air is lower than in a rarefaction. 
 
 
24 Which statements about magnets are correct? 
 

1 Permanent magnets are made of steel. 

2 Electromagnets are temporary magnets. 

3 A magnet can be used to induce magnetism in an iron bar. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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16 A scientist measures the air temperature at different heights from the floor in a cave. The results 
are recorded in the table. 

 
height / m temperature / °C 

0 10 

10 11 

20 13 

30 14 

40 16 
 

Why does altering the height affect the temperature of the air? 

A The particles in warm air have less energy than the particles in cool air. 

B The particles in cool air are further apart than the particles in warm air. 

C Warm air is less dense than cool air. 

D Cool air rises above warm air. 
 
 
17 Star X has a larger diameter than star Y but they both emit radiation with the same power. 
 

Which statement is correct? 

A The surface temperature of X is less than the surface temperature of Y. 

B The surface temperatures of X and Y are the same. 

C The surface temperature of X is greater than the surface temperature of Y. 

D The surface areas of X and Y are the same. 
 
 
18 When water waves pass through a gap, they diffract. 
 

The diagrams show wavefronts approaching a gap. 
 

In which diagram will the diffraction be least? 
 

A B C D
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19 The diagram shows a scale drawing of the formation of an image by the reflection of light from a 
plane mirror. 

 

1
2

3

4

object image
mirror

 
 

What are the relationships between the labelled angles? 

A angle 1 = angle 2, and angle 3 = angle 4 

B angle 1 = angle 3, and angle 2 = angle 4 

C angle 1 = angle 4, and angle 3 = angle 2 

D angle 1 = angle 2 = angle 3 = angle 4 
 
 
20 The speed of light in a vacuum is 3.0  108

 m / s. 
 

The speed of light in glass is 2.2  108
 m / s. 

 
A light ray in a vacuum enters glass with an angle of incidence of 40°. 

 
What is the angle of refraction within the glass? 

A 28° B 29° C 55° D 61° 
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19 The diagram shows a scale drawing of the formation of an image by the reflection of light from a 
plane mirror. 

 

1
2

3

4

object image
mirror

 
 

What are the relationships between the labelled angles? 

A angle 1 = angle 2, and angle 3 = angle 4 

B angle 1 = angle 3, and angle 2 = angle 4 

C angle 1 = angle 4, and angle 3 = angle 2 

D angle 1 = angle 2 = angle 3 = angle 4 
 
 
20 The speed of light in a vacuum is 3.0  108

 m / s. 
 

The speed of light in glass is 2.2  108
 m / s. 

 
A light ray in a vacuum enters glass with an angle of incidence of 40°. 

 
What is the angle of refraction within the glass? 

A 28° B 29° C 55° D 61° 
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21 The diagram shows a human eye that correctly focuses the light on the retina. 
 

lens of eye
retina

 
 

Which row shows a short-sighted eye and use of the correct lens to focus the image? 
 

lens

lens

lens

lens

A

B

C

D

ray diagram for
short-sighted eye corrected vision

 
 
 
22 Visible light, X-rays and microwaves are all components of the electromagnetic spectrum. 
 

Which statement about the waves is correct? 

A In a vacuum, microwaves travel faster than visible light and have a shorter wavelength than 
visible light. 

B In a vacuum, microwaves travel at the same speed as visible light and have a shorter 
wavelength than visible light. 

C In a vacuum, X-rays travel faster than visible light and have a shorter wavelength than visible 
light. 

D In a vacuum, X-rays travel at the same speed as visible light and have a shorter wavelength 
than visible light. 
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21 The diagram shows a human eye that correctly focuses the light on the retina. 
 

lens of eye
retina

 
 

Which row shows a short-sighted eye and use of the correct lens to focus the image? 
 

lens

lens

lens

lens

A

B

C

D

ray diagram for
short-sighted eye corrected vision

 
 
 
22 Visible light, X-rays and microwaves are all components of the electromagnetic spectrum. 
 

Which statement about the waves is correct? 

A In a vacuum, microwaves travel faster than visible light and have a shorter wavelength than 
visible light. 

B In a vacuum, microwaves travel at the same speed as visible light and have a shorter 
wavelength than visible light. 

C In a vacuum, X-rays travel faster than visible light and have a shorter wavelength than visible 
light. 

D In a vacuum, X-rays travel at the same speed as visible light and have a shorter wavelength 
than visible light. 
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23 Both the amplitude and the frequency of a sound wave decrease. 
 

What happens to the sound that is heard? 

A The sound is louder and has a higher pitch. 

B The sound is louder and has a lower pitch. 

C The sound is quieter and has a higher pitch. 

D The sound is quieter and has a lower pitch. 
 
 
24 The diagram shows the magnetic field due to a current in a solenoid. 
 

current
direction

X Y Z

 
 

Which graph represents the strength of the magnetic field at positions X, Y and Z? 
 

strength of
magnetic field

position

A

X

Y

Z

strength of
magnetic field

position

C

strength of
magnetic field

position

B

X

Y

Z

strength of
magnetic field

position

D

X

Y

Z

X

Y

Z

 
 
 


