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Q1. 
(a)  Figure 1 shows a solenoid. 

Draw the magnetic field of the solenoid on Figure 1. 

Figure 1 

  
(2) 

(b)  Figure 2 shows two iron rods placed inside a solenoid. 

Figure 2 

  

Explain why the iron rods move apart when the switch is closed. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

A student investigated the strength of an electromagnet. 

The student investigated how the strength depended on: 
•   the current in the wire 
•   the number of turns of wire around the iron core. 

Figure 3 shows the equipment used. 

Figure 3 
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The student measured the strength of the electromagnet as the maximum weight the 
electromagnet could hold. 

(c)  The following table shows the results. 
  

Current in 
amps 

Number of turns of 
wire 

Maximum weight 
in newtons 

1.0 30 6.5 

1.5 20 6.4 

2.0 10 3.7 

Explain why the method used by the student is not valid for this investigation. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

A second student repeated the investigation using the same equipment. 

Figure 4 shows the second student’s results. 

Figure 4 
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(d)  How does increasing the current in the wire affect the strength of the electromagnet, 
when the electromagnet has 30 turns of wire? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(e)  How does increasing the number of turns of wire from 10 to 20 affect the strength of 
the electromagnet, compared to increasing the number of turns of wire from 
20 to 30? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(Total 8 marks) 
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Q2. 
Figure 1 shows a piece of apparatus called a current balance. 

Figure 1 

  

When the switch is closed, the part of the wire labelled X experiences a force and moves 
downwards. 

(a)     What is the name of the effect that causes the wire X to move downwards? 

___________________________________________________________________ 
(1) 

(b)     Suggest one change you could make to the apparatus in Figure 1 that would 
increase the size of the force that wire X experiences. 

___________________________________________________________________ 
(1) 

(c)     Figure 2 shows how a small weight placed on the insulating bar makes the wire X 
go back and balance in its original position. 

Figure 2 

  

The wire X is 5 cm long and carries a current of 1.5 A. 

The small weight causes a clockwise moment of 4.8 × 10−4 Nm. 

Calculate the magnetic flux density where the wire X is positioned 

Give the unit. 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Magnetic flux density = _____________ Unit _____________ 
(6) 

(Total 8 marks) 
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Mark schemes 

Q1. 
(a)  field lines going in, (through) and out of the solenoid 

  
allow field lines only visible outside the cardboard 
tube 
allow a bar magnet shaped field with lines above 
and below the solenoid 

1 

arrow(s) in correct direction 
1 

(b)  the rods become (induced) magnets 
allow the rods are (temporarily) magnetised 
ignore rods repel 
do not accept rods become charged 

1 

with the same polarity (at each end) 
1 

(c)  changed two (independent) variables (at the same time) 
allow need to keep current or number of turns 
constant 
allow should only change one variable (at a time) 
allow current and number of turns both changed 
ignore fair test 

1 

so it is not possible to know the effect of one (independent) variable or the 
other 

1 

(d)  (increasing the current) increases the strength until the strength reaches a 
maximum value 

allow weight (held) for strength of electromagnet 
ignore a given current value for when maximum 
strength happens 

1 

(e)  increasing the number of turns from 10 to 20 increases the strength more than 
increasing from 20 to 30 

a general trend is required 
1 

[8] 

Q2. 
(a)     motor effect 
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1 

(b)     increase the strength of the magnet 

or 

increase the current 
1 

(c)     4.8 × 10−4 = F × 8 × 10−2 

1 

F = 6 × 10−3 (N) 
1 

6 × 10−3 = B × 1.5 × 5 × 10−2 

1 

B =   
1 

B = 8 × 10−2 or 0.08 
1 

allow 8 × 10−2 or 0.08 with no working shown for 5 marks 
a correct method with correct calculation using an incorrect 
value of F gains 3 marks 

Tesla 
accept T 

1 

do not accept t 
[8] 


