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Distinguish between resistance and resistivity.

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. 
 
The resistivity, ρ, of a material is the resistance of an object of that material with unit area and unit length, 
where               R = resistance, 
A = X-sectional area, 
l = length


Or     		, 		



What is the effect on the resistance of a length of wire if the diameter of the wire is increased by a factor of three? (14)

  Original resistivity, ρ            


  New resistivity, ρ’                 

                                              

The resistivity has been increased by a factor of 9


In the circuit diagram shown, the a.c. supply has an rms voltage of 12 V.  The variable resistor is set at 500 Ω.
In further investigations, the 50 Ωresistor was then replaced with
(i) a coil of resistance 50 Ωand (ii) a diode, as shown.

In each of the investigations, what effect did the replacement have on the current flowing?
Justify your answer in each case. (12)

What is meant by rms?
rms is the root mean square value, which is the effective d.c. equivalent of the a.c.

What is meant by a.c.?
a.c. is alternating current – a current which constantly  changes direction 

Calculate
(i) the effective resistance of the circuit

parallel system:

                              

                             

                             

Total resistance:

                               


                              

(ii) the current flowing in the 200 Ωresistor
Total current IT:


                       

                        Resistance is in ratio   2 : 5

            Therefore current will split    5 : 2

The current in the 200 Ω resistor is the larger share of that:


                             

The variable resistor is then removed.
What effect will this have on the current flowing in
the 50 Ωresistor?   Explain your answer. (30)

The total resistance will then increase to 250 Ω. As the resistance increases, the current will decrease.



In further investigations, the 50 Ωresistor was then replaced with  (i) a coil of resistance 50 Ωand (ii) a diode, as shown.
In each of the investigations, what effect did the replacement have on the current flowing?
Justify your answer in each case. (12)


When the coil is used the total Ohmic resistance will not vary. But as there is an alternating current, this will create a changing magnetic field which will in turn create a back emf. This is known as self induction. This will have the effect of reducing the effective voltage and therefore the current.

When the diode is used, the current will only flow in one direction. As an a.c. source is being used the current flow would be like that shown in this digram.
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