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Questions in this set

0625/21 N25 Q24 • 1 mark
0625/22 N25 Q24 • 1 mark
0625/21 J25 Q24 • 1 mark
0625/41 J25 Q6 • 4 marks
0625/21 J24 Q24 • 1 mark
0625/21 J24 Q25 • 1 mark
0625/21 N23 Q24 • 1 mark
0625/21 J23 Q23 • 1 mark
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Reading the mark scheme

B1 a mark that stands on its own – the point is either made or not.
M1 a method mark: the right approach, even if the number is wrong.
A1 an answer mark, and it usually needs its M mark first.
C1 a working mark on the way to the answer.

// separates answers the examiner accepts equally.
ecf = error carried forward: a later part is marked on your own earlier answer.
owtte = “or words to that effect” – the wording need not match.
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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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Solution 24

Answer: D

Why

The magnetic field is strongest where the field lines are packed most closely
together.
It is weakest where they are furthest apart.
So rank the three positions by how tightly the lines are spaced around each.
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0625/22 N25 • Q24 • 1 mark

9  
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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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Solution 24

Answer: A

Why

Permanent magnets are made of steel, which is magnetically hard – statement
1 is right.
An electromagnet loses its magnetism when the current stops, so it is
temporary – statement 2 is right.
Bringing a magnet near an iron bar induces magnetism in it – statement 3 is
right too.
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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 
 
 



Question 24

10 

© UCLES 2025 0625/21/M/J/25  

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 
 
 



Past-paper walk-through

Solution 24

Answer: A

Why

Outside a magnet, field lines always run from the north pole to the south pole.
So the arrow direction tells you which end is which.
Where two magnets are held together the touching poles must be opposite, or
they would repel.
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Question 6
0625/41 J25 • Q6 • 4 marks
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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
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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]
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Solution 6

(a) Mark scheme

any one from:
•
magnetic materials are attracted to magnets
•
non-magnetic materials are not attracted to magnets
•
magnetic materials experience a force in magnetic fields
•
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Solution 6

non-magnetic materials don’t experience a force in magnetic fields
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Solution 6

(b)

Mark scheme
any one from:
•
steel as it stays magnetised
•
steel makes a permanent magnet
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Solution 6

(c)

Mark scheme
N and S poles correctly labelled
braille: north to south owtte
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Solution 6

(d)

Mark scheme
field lines close(r) indicates strong(er) (magnetic) field owtte ORA
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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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Solution 24

Answer: B

Why

A temporary magnet must magnetise and demagnetise easily – a soft material.
A permanent magnet must keep its magnetism – a hard material.
Soft iron is the temporary one and steel the permanent one.
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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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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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Solution 25

Answer: A

Why

Magnetic field strength is shown by how close together the field lines are.
The field is strongest where the lines are most tightly packed.
That is nearest the poles, where the lines converge.
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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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Solution 24

Answer: D

Why

A permanent magnet must keep its magnetism, so it needs a magnetically
hard material – steel.
An electromagnet’s core must magnetise and demagnetise easily, so it needs a
soft one – iron.
Copper is not magnetic at all, so it can be neither.
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23 An unmagnetised piece of soft iron is placed close to a strong permanent magnet, as shown. 
 

S XN

permanent
magnet

soft iron
 

 
What is the induced polarity of end X of the soft iron and in which direction does the magnetic 
force act on the soft iron? 

 

 polarity of end X direction of force 
on the soft iron 

A N to the left 

B N to the right 

C S to the left 

D S to the right 
 
 
24 A plastic rod is rubbed with a cloth. 
 

plastic rod

cloth 
 

The rod and the cloth both become charged as electrons move between them. 
 

The rod becomes negatively charged. 
 

Which diagram shows how the rod becomes negatively charged and shows the final charge on 
the cloth? 

 
A

+

+
+

+
+

+ +
+

+––––

–––
––

––

––

––
––

––

– –
electron
movement

final charge
on the cloth

electron
movement

electron
movement

electron
movement

B

+

+
+

+
+

+ +
+

+––
– – –

C

–

–
–

–
–

– –
–

–––
– – –

D

–

–
–

–
–

– –
–

–––
– – –

final charge
on the cloth

final charge
on the cloth

final charge
on the cloth 
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23 An unmagnetised piece of soft iron is placed close to a strong permanent magnet, as shown. 
 

S XN

permanent
magnet

soft iron
 

 
What is the induced polarity of end X of the soft iron and in which direction does the magnetic 
force act on the soft iron? 

 

 polarity of end X direction of force 
on the soft iron 

A N to the left 

B N to the right 

C S to the left 

D S to the right 
 
 
24 A plastic rod is rubbed with a cloth. 
 

plastic rod

cloth 
 

The rod and the cloth both become charged as electrons move between them. 
 

The rod becomes negatively charged. 
 

Which diagram shows how the rod becomes negatively charged and shows the final charge on 
the cloth? 

 
A

+

+
+

+
+

+ +
+

+––––

–––
––

––

––

––
––

––

– –
electron
movement

final charge
on the cloth

electron
movement

electron
movement

electron
movement

B

+

+
+

+
+

+ +
+

+––
– – –

C

–

–
–

–
–

– –
–

–––
– – –

D

–

–
–

–
–

– –
–

–––
– – –

final charge
on the cloth

final charge
on the cloth

final charge
on the cloth 
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Solution 23

Answer: C

Why

A magnet induces the opposite pole in the nearby end of a piece of soft iron.
Opposite poles attract, so the iron is always pulled towards the magnet.
So end X takes the pole opposite to the magnet’s nearest face, and the force
on the iron is towards the magnet.


