
!!!!!!!
Investigate electromagnetism !
In this activity you will be looking at electromagnets, which are vital for making the strong magnets for 
tokamaks to trap plasma. !
You will need: 
Power supply set on 4V  
Iron core  
3m length of insulated wire  
2 x crocodile clips 
Variable resistor 
Push switch 
Ammeter or multimeter set on 10A 
Clamp stand 
6 connector wires 
20 paper clips. !!
Instructions: 
1. Wind the insulated wire about 25 times around the iron core to make your electromagnet.  Leave 

about 2cm of core showing at the bottom. 
2. Mount the electromagnet in the clamp and adjust its height on the stand so that the bottom of the 

electromagnet is about 20cm off the bench. 
3. Ensure the power supply is switched off and set up 

the circuit as shown above. 
4. Press down the switch and adjust the slider of the 

variable resistor to the position that gives the lowest 
current (shown on the ammeter). 

5. Gradually increase the current until the 
electromagnet can hold just one paperclip.  Record 
the current in a table. 

6. Repeat to determine the current required to hold two 
paperclips, then three… until you run out of 
paperclips or the current to the electromagnet can no 
longer be increased.  (Pull the first paperclip apart 
slightly and hang each successive paperclip on the first.) !!

Investigate  
Plot a graph of paperclips against current.  When the current is increased what happens to the strength 
of the electromagnet?  What is the relationship between paperclips and current? !
Repeat the experiment keeping the current constant (e.g. the slider in the middle of the variable 
resistor) and varying the number of wire turns around the iron core (10 turns, 15, 20, 25…50 turns).  
What is the relationship between the number of paperclips held and the number of turns of the 
electromagnet?  
   !
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