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Define resistance.


The resistance of an object within an electrical circuit is defined as the ratio of the voltage across it to the current flowing through it, i.e. .


(i) Two resistors of resistance R1 and R2 are connected in series. Derive an expression for the effective resistance of the two resistors in terms of R1 and R2.

Resistors in series 


R1
a
b
R2



This would be an example of two resistors connected in series, carrying a current, I.
	
For this set-up, the total voltage drop from a to b is given by 


Where V1 is the voltage drop across R1, V2 is the voltage drop across R2.  
Following Ohm's Law we can say:


and,  dividing the equation by I, 



(ii) Two 4 Ω resistors are connected in parallel. 
Draw a circuit diagram to show how another 4 Ω resistor could be arranged with these two resistors to give an effective resistance of 6 Ω.
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(iii) A fuse is a resistor used as a safety device in a circuit. How does a fuse operate?

A fuse is simply a short piece of relatively weak wire, chosen so that if a current above a set value should flow through it, it will overheat and break. As this will break the circuit, it protects devices elsewhere in the circuit.


A Wheatstone bridge circuit is used to measure the resistance of an unknown resistor R.  The bridge ABCD is balanced when X = 2.2 kΩ, Y = 1.0 kΩ and Z = 440 Ω.

(iv) What test would you use to determine that the bridge is balanced?

A galvanometer should be connected between points B and D. When the bridge is balanced, no current will flow through this. If the bridge is unbalanced, a current will flow.


(v) What is the resistance of the unknown resistor R?

For a balanced bridge, 

	


Rearranging,                       
                                                   

                                                 


                                                 


(vi) When the unknown resistor R is covered by a piece of black paper, the bridge goes out of balance. What type of resistor is it? Give a use for this type of resistor.

This is obviously a light-dependent resistor (LDR).

They are used in street lights, detecting when the light has gone under a certain level and turning on a light for the night. 
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