
CAMEROON COLLEGE OF ARTS, SCIENCE AND TECHNOLOGY BAMBILI

FIRST SEQUENCE ELECTRICITY TEST, Ls1&2

SATURDAY 03 November 2007, 8AM

TIME ALLOWED: ONE HOUR

ANSWER ALL QUESTIONS

Useful Data:

Resistivity of constantan = 4.9 x 10-9 ( m

1.
Will a fuse rated 1 A ‘blow’ if 86 C pass through it in 1.2 min?




(3 marks)

2.
1.25 x 10 19 electrons pass a point in a copper wire of thickness 0.5 mm every second. 

(i) What is the drift velocity, given that there are 1.5 x 1029 free electrons per metre cubed?  

(ii) From the answer obtained in (i), how do you account for the instant lighting of an electric bulb when switched is just closed? 








(6 marks)




3. For the circuit below, calculate 

(i) the total resistance

(ii) I and I1
(iii) V                                         




(6 marks)
4.
As an electrical engineer, you are asked to design a resistor from a constantan wire such that when connected in series with a 4( to a 12-V battery, 0.86 A flows in the circuit.

(i) What should be the resistance of the constantan wire?

(ii) What length of constantan will provide this resistance?

(iii) What should be its thickness?

Technical specifications about constantan show that for a current of 0.86 A to flow, average   drift velocity of free electrons in the wire is 1.5 x 10-3 m s-1 when number of free electrons per cubic metre is 1.8 x 1028 m-3.




(8 marks)
5.
(a)
(i)
Explain what is meant by the temperature coefficient of resistance of a material.



(ii)
State and explain the sign, of the temperature coefficient of resistance of iron and


 silicon.

(6 marks)

(b)
The graph below shows the result of an experiment in which the resistance, R of a material



was varying with temperature.

(i) Use the graph to obtain a value for the temperature coefficient of resistance, (, of this material.


(5 marks)
(ii) Sketch a diagram of the setup from which the above results could have been obtained.
(3 marks)
(iii) Using the graph, explain whether the material used is a conductor, a semiconductor or an insulator.


(2 marks)
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