Assignment 4 
1) The heating element of an electric toaster is designed to convert 400W of electrical power in a 240V circuit. It is made from a nichrome ribbon 1.0mm wide and 0.05mm thick. If the resistivity of nichrome is 130 x10-8(m calculate:

a) the cross sectional area of the filament

b) the current through it in normal working conditions

c) the resistance of the filament

d) the length of filament required
(4)

2) A power station generates 7 x 1012 J of electrical energy in a 10 hour period.

a) What is the average power generated?

b) If the overall efficiency of the generating process is 40% how much internal energy must be carried away from the power station to the surroundings per hour?
(4)

3) State with reasons the essential requirement for the resistance of :

a) an ammeter   b) a voltmeter





(4)

 A voltmeter having a resistance of 1800( is used to measure the potential difference across a 200( resistor which is connected across the terminals of a d.c. power supply having an e.m.f. of 50V and an internal resistance of 20(. 

Calculate:

a) the current flowing in the 200( resistor before the voltmeter is connected








(2)

b) the combined resistance of the voltmeter and resistor

(1)

c) the current from the power supply after the voltmeter is connected
(2)

d) the pd across the resistor before and after the voltmeter is connected 








(2)

4) a) If the density of copper is 9x103 kg/m3 and 63.5 kg of copper contain 6.0 x 1026 atoms, find the number of free electrons per cubic metre of copper assuming that each copper atom has one free electron.

b)  How many free electrons will there be in a 1m length of copper wire of cross sectional area 1.0x10-6 m2 ?

c) Taking the charge on an electron as 1.6x10-19C, what is the total charge of the free electrons in this wire ?

d) Assuming that the free electrons are responsible for conduction, how long will the charge in c) take to travel 1m when a current of 2.0A flows?

e) What is the drift velocity of the free electrons?


        (10)

5) Offer brief explanations for the following :

a) The resistivity of metals increases with temperature

b) Electrical energy is transmitted at high voltages

c) Car headlights dim when the engine is started


(9)
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