
IGCSE Physics: w25 21Name: IGCSE Physics: w25 21Name: 

7  
 

© UCLES 2025 0625/21/O/N/25 [Turn over 

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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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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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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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
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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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