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Answer ALL questions




Question1.


a.	Find the equivalent resistance for the following dc circuit:                   




[image: ]
									(5 marks)


b)	 For the following circuit find:

	(i) The total equivalent capacitance.				(5 marks)				
	(ii) The total charge.						(5 marks)							
		(iii) The total energy.						(5 marks)
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Total mark for Q1 – 20 marks

Question 2


	
a)  A wire of radius 0.25mm and length 6.2m has a resistance of 24Ω. Calculate the resistance of a wire made from the same material but five times the length and twice the radius. 	
									(10 marks)								     

a) The field winding of an electric motor has a resistance of 100 Ω at
0 °C. When the temperature is raised to 40 °C what is the resistance of the winding? 
(Temperature Coefficient = 0.00392 Ω/oC)   
										(10 marks)                             




							(Total mark for Q2 – 20 marks)



Question 3

	
a)	Determine the image distance and image height for a 7.00-cm tall object placed 40.0 cm from a concave mirror having a focal length of 20.0 cm.

									(10 marks)

b)	A 5.0-cm tall light bulb is placed a distance of 30.5 cm from a convex mirror having a focal length of -15.2 cm. Determine, the image distance and the image size. 
									(10 marks)

(Total mark for Q3 – 20 marks)



Question 4

a) An object is placed 18 cm from a converging lens of focal length 38 cm. 
Calculate the position of the image. State whether the image is real or virtual.	
(5 marks)
b)  A ray of light is incident in glass on a glass-water boundary. The angle of  incidence is 48o. Calculate the angle of refraction.
(Refractive Index of glass = 1.50; Refractive Index of water = 1.33)	

										(10 marks)		
c)  An object of height 4cm is placed 25cm from a diverging lens of focal length 35cm. Calculate the height of the image.

										(5 marks)

(Total mark for Q4 – 20 marks)
Question 5	

A heat shielding wall measuring 1m x 4m is made up of a composite material consisting of a layer of refractory brick, insulating fire brick and plaster. The refractory brick is 120mm thick, the insulating fire brick is 180mm, and the plaster is 220mm.
The inner temperature of the wall is at 1100◦C, and the outer plaster is at 50◦C. The thermal conductivities of refractory brick, insulating fire brick and plaster are 1.6, 0.3 and 0.14 W/m ◦ K respectively.
Calculate:
a. 	The total thermal resistance.					(10 marks)				
b.	The total heat transfer.					(10 marks)
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