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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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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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28 A teacher asks three students to write down an equation to determine the combined resistance 
RC of resistors with resistances RY and RZ. 

 

RY

RZ

 
 

Which students are correct? 
 

student 1 
C

1
R

 = 

Y

1
R

 + 
Z

1
R

 

student 2 
C

1
R

 = 
ZY +

1
R R

 

student 3 RC = 

Y

1
R

 + 
Z

1
R

 

 
A 1 and 2 B 1 only C 2 and 3 D 3 only 

 
 
29 An electrical appliance has a symbol on it to indicate it is double-insulated. 
 

Which statement is correct? 

A A two-core, flexible cable with no earth wire is used to connect it to the mains supply. 

B It needs an earth wire that is connected to a fuse. 

C No fuse or circuit breaker is needed. 

D The cable should be connected to the live and earth connectors of the plug but not the 
neutral. 

 
 
30 A length of wire moves across the space between the poles of a magnet. A voltmeter measures 

the electromotive force (e.m.f.) generated between the two ends of the wire. 
 

What gives the highest reading on the voltmeter? 
 

 speed 
of wire 

strength 
of magnet 

A fast weak 

B fast strong 

C slow weak 

D slow strong 
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8 (a) State what is meant by a magnetic field.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

 (b) Fig. 8.1 shows an ammeter connected to a coil wound on a thin plastic cylinder. A small 
trolley is placed on a curved track which passes through the cylinder.

A

N

S

cylinder

trolley

track

Fig. 8.1

  The trolley is released from the position shown in Fig. 8.1. It travels through the coil from right 
to left. The trolley travels back from left to right. It has a lower maximum speed when it travels 
from left to right.

  The plastic cylinder does not affect any magnetic field. A magnet is fixed to the trolley.

  (i) State why there is a lower maximum speed when the trolley travels back from left to 
right.

 ...........................................................................................................................................

 .....................................................................................................................................  [1]
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  (ii) Fig. 8.2 shows a close‑up view of the ammeter.

0

Fig. 8.2

   As the trolley enters the coil moving from right to left, the ammeter needle deflects to the 
left and then returns to zero.

   State and explain any changes to the deflection on the ammeter as the trolley enters the 
coil when moving back from left to right.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

 [Total: 5]
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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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4 Fig. 4.1 shows a heater used to warm the air in a room.

Fig. 4.1

 (a) (i) State the main method of thermal energy transfer throughout the air in the room.

 .....................................................................................................................................  [1]

  (ii) Explain how the heater warms all the air in the room.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

 (b) The power of the heater is 2.0 kW when it is connected to the mains supply with an e.m.f. of 230 V.

  (i) Show that the current in the heater is approximately 8.7 A.

 [2]

  (ii) The plug connecting the heater to the mains supply is fitted with a fuse.

   Fuse ratings of 3 A, 5 A, 10 A and 13 A are available.

   State which fuse is used. Explain your answer.

fuse ....................

explanation  ........................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

 [Total: 8]
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6 Fig. 6.1 shows a person using a magnetic window cleaner. The part on the outside of the window 

is attracted to the inside part through the glass window.

Fig. 6.1

Each part of the window cleaner contains two magnets. Fig. 6.2 shows the magnetic field between 

the parts of the window cleaner.

inside

window outside

window

handle

bar magnets

bar magnets

Fig. 6.2

* 0000800000008 *
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 (a) Glass is not a magnetic material.

  State the difference between magnetic and non-magnetic materials.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

 (b) Suggest a suitable material for the magnets in the window cleaner. Explain your answer.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

 (c) Label the poles of the magnets in Fig. 6.2. [1]

 (d) State how the field lines in Fig. 6.2 show different strengths of the magnetic field between the 

magnets.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]

 [Total: 4]

* 0000800000009 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

DFD

IGCSE Physics: s24 21

8 

© UCLES 2024 0625/21/M/J/24  

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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