KS3 ELECTRICITY

Sheet 4 - Using resistance wire to control electric current
1.
Obtain the following apparatus: [E104]


2 x cells in holders, 1 x bulb in holder, 7 x wires, 6 x crocodile clips, multimeter (or ammeter), 
metre ruler, resistance wire, and a rheostat.

2.
Wire up the circuit shown below with about 10 cm of resistance wire between the crocodile clips.
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3.
Notice what happens to the bulb's brightness and the ammeter reading when you vary the length of the resistance wire between the crocodile clips. The wire is called resistance wire because it resists the flow of electric current through it. The longer the wire, the greater is its resistance and the lower the current and brightness of the bulb.

4.
Now wrap the resistance wire around a pencil as shown in the diagram below. 


Make sure that the turns of the coil do not touch each other. 


Connect one crocodile clip to one end of the wire and touch (DO NOT CLIP) the wire at different 
points using the other crocodile clip. Notice again what happens to the bulb and the ammeter.
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5.  
The resistance wire and pencil make up a simple variable resistor.

 
The longer the wire used; the higher is the resistance and the dimmer is the bulb because the lower is 
the current flowing.

6.    
Now replace the resistance wire and crocodile clips in your circuit with the rheostat as shown in the

   
diagram on the next page. The rheostat is a more robust version of your pencil variable resistor.
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7.  
In your note book write the heading "Using a variable resistor” Draw the circuit diagram (right-

hand diagram) in your note book.

8.  
Move the sliding contact of the rheostat and notice what happens to the bulb and ammeter.

Can you see the resistance wire of the rheostat? Which part of the rheostat is equivalent to the fixed crocodile clip connection with your pencil variable resistor? Which part of the rheostat is equivalent to the moving crocodile clip connection with your pencil variable resistor? What effect does moving the wire going into terminal A to terminal B?

9.
Copy the following into your note books, inserting the missing words.


Missing words:  lower; resistance; rheostat; current

A variable resistor is a device that can be used to control the level of ****** flowing in a circuit. In a


simple series circuit, the higher the ******* setting the ******* is the current. 


A ******* is a device made of resistance wire that can be used as a variable resistor.
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The symbol of a variable resistor is:

10.
Wire up your original circuit again with the resistance wire rather than the rheostat and without the light bulb.
Measure the current flowing through the ammeter for about eight different lengths of wire between 20cm and 90cm. Present your results in a table in your note book with the headings: 
length of wire (cm) & electric current (A)
11.
Draw a graph of electric current (A) [Y-AXIS] against length of wire (cm) [X-AXIS]. 
Use your points to draw a best-fit CURVED line. 

12.
Use your graph line to complete the following statements:

COPY THESE STATEMENTS INTO YOUR NOTE BOOK


(a) When the length of the wire is increased the current ________________.
(b) When you doubled the length of wire from 20cm to 40cm the current ______________.  

Choose the nearest from: doubled; tripled; halved, quartered.
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