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Q1. 
Figure 1 shows a permanent magnet and two magnetic compasses. 

The poles of the magnet are labelled X and Y. 

Figure 1 

 

(a)  The direction of the compass needle in compass A is shown. 

Give the names of the poles labelled X and Y in Figure 1. 

X  ____________________ 

Y  ____________________ 
(2) 

(b)  Draw an arrow on compass B in Figure 1 to show the direction of the magnetic field 
at that position. 

(1) 

Figure 2 shows security tags on some clothes in a shop. 

Security tags can be detected if clothes are taken out of the shop with tags still attached. 

Figure 2 

 

The tags are attached to the clothes by pins made from a magnetic material. 
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A shop assistant can use a magnet to remove the pins. 

(c)  Which of the following are magnetic materials? 

Tick (✓) two boxes. 
  

Aluminium 
 

Copper 
 

Iron 
 

Lead 
 

Nickel 
 

Tin 
 

(2) 

(d)  Which of the following describes the force between a magnetic material and a 
magnet? 

Tick (✓) one box. 
  

The force is always attractive. 
 

The force is always repulsive. 
 

The force can be either attractive or repulsive. 
 

(1) 

(e)  The shop assistant removes a security tag and drops the tag into a collecting bin. 

As it falls, the tag accelerates at 9.8 m/s2. 

The mass of the tag is 0.030 kg. 

Calculate the resultant force acting on the tag. 

Use the equation: 

resultant force = mass × acceleration 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

Resultant force =  ____________________ N 
(2) 

(Total 8 marks) 

Q2. 
Figure 1 shows iron filings sprinkled around a bar magnet. 

Figure 1 

 

(a)  Why are the iron filings attracted to the bar magnet? 

Tick (✓) one box. 
  

Iron is a metal. 
 

Iron is charged. 
 

Iron is heavy. 
 

Iron is magnetic. 
 

(1) 

(b)  Figure 2 shows a bar magnet. 

Draw magnetic field lines to show the magnetic field pattern around the bar magnet. 

You should add arrows to the field lines to show the direction of the magnetic field. 

Figure 2 
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(2) 

(c)  Figure 3 shows two bar magnets. 

Figure 3 

 

The magnets attract each other. 

What conclusion can be made about the two poles marked X and Y? 

Tick (✓) one box. 
  

They are both north poles. 
 

They are both south poles. 
 

They are opposite poles. 
 

(1) 

Figure 4 shows some plotting compasses around a wire. There is no current in the wire. 

Figure 4 

 

(d)  Why do the plotting compasses all point in the same direction? 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 
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(e)  When the switch is closed there is a current in the wire. 

The current creates a magnetic field. 

What shape are the magnetic field lines around the wire? 

Tick (✓) one box. 
  

Circular 
 

Rectangular 
 

Square 
 

Triangular 
 

(1) 

A student investigated the force exerted by an electromagnet on a paper clip. 

The student varied the distance between the paper clip and the electromagnet. 

Figure 5 shows the equipment used. 

Figure 5 
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The student recorded the reading on the newtonmeter for several different distances. 

(f)   The current in the electromagnet was the same for each distance. 

Complete the sentence. 

Choose the answer from the box. 
  

a control the dependent the independent 

In the investigation, the current was  ____________________ variable. 
(1) 

(g)  What is the size of the downward force on the paper clip in Figure 5? 

Force =  ____________________ N 
(1) 

(h)  The distance between the paper clip and the electromagnet is increased. 

What happens to the size of the downward force? 

___________________________________________________________________ 
(1) 

(Total 9 marks) 
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Mark schemes 

Q1. 
(a)     X = south 

allow S for south 
1 

Y = north 
allow N for north 
allow 1 mark if they are the wrong way round 

1 

(b) 
 

1 

(c)     iron 
1 

nickel 
1 

(d)     the force is always attractive 
1 

(e)     F = 0.030 × 9.8 
1 

0.294 (N) 
allow 0.29 (N) 

1 
[8] 

Q2. 
(a)  iron is magnetic 

1 

(b)  correct pattern of field lines 
1 

arrows on field lines away from N and towards S 

 
1 

(c)  they are opposite poles 
1 

(d)  they line up with the Earth's magnetic field 
allow they all point north 

1 
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(e)  circular 
1 

(f)   a control 
1 

(g)  3.6 (N) 
1 

(h)  (the force) decreases 
1 

[9] 


