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ANSWER ALL THE QUESTIONS

Question 1 [25 Marks]
a) Calculate the resistivity of a material with a resistance of 2Ω and a cross-sectional area and length of 25 cm2 and 15 cm, respectively.					[3 Marks]
b) A power supply requires 80W of input power and produces an output power of 75W. Calculate its efficiency in percentage and the total power loss.			[5 Marks]
c) Determine the current across each resistor in the circuit shown in fig.1, using mesh analysis (Kirchhoff’s Voltage Law)	[17 Marks]
[image: A diagram of a circuit
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Fig.1


Question 2 [25 Marks]
a) A resistive circuit is powered by a 10 Volt voltage source. The resistors are connected in a combination of series and parallel, as shown in Figure 2. Perform the following tasks:
i) Total resistance in the circuit			[6 Marks] 
ii) Total current in the circuit.			[3 Marks] 
iii) Current across each resistor		[10 Marks] 
iv) the voltage across resistor and 			[6 Marks]
[image: ]
Fig: 2

Question 3 [25 Marks]
a) Three resistors (are connected in series to a 100V Voltage Source. Where, Total current = 2A. Calculate the following
i) Voltage across 								[2 Marks]
ii) Voltage across  								[2 Marks]
iii) Resistance value of  and 						[4 Marks]
b) State Maximum power transfer theorem.					[3 Marks]
c) Define the following terms
i) Reactance									[2 Marks]
ii) Impedance									[2 Marks]
iii) Intrinsic Semiconductor							[2 Marks]
d) An alternating voltage is described by the following time-domain equation
Based on this equation, calculate the following:
i) Amplitude of the waveform.						[1 Mark]
ii) Peak-to-peak voltage 							[2 Marks]
iii) The RMS (root mean square) value of the voltage 			[2 Marks]
iv) Frequency of the waveform						[2 Marks]
v) Time period								[1 Mark]
Question 4 [25 Marks]
a) An RLC circuit is shown in figure 3 below. Calculate the following			
i) The total circuit impedance 						[4 Marks]
ii) Phase difference between the purely reactive and resistive circuit components.										[3 Marks]
iii) Current flowing in the circuit.						[3 Marks]
iv) Determine the voltage drop across each component of the circuits.	[6 Marks]
[image: ]
Fig: 3
b) A silicon diode in a circuit has a forward voltage drop of  and is in series with a  resistor and a  supply. Calculate the current through the diode.	[4 Marks]
c) Explain in detail what happens at the atomic and circuit level when a PN junction diode is forward biased. Include the effect on the depletion region and current.	[5 Marks]
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