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ANSWER ALL THE QUESTIONS

Question 1 [25 marks]
a) An Alternating voltage, used to power an AC motor is described by the equation . Determine the following parameters to evaluate the motor’s power supply characteristics.
i) Peak to peak voltage							[2 Marks]
ii) RMS voltage								[2 Marks]
iii) Frequency									[2 Marks]
iv) Phase angle	 in degree							[2 Marks]
b) A coil with an inductance of  and a resistance of  is used in a relay circuit. When this circuit is switched on to a 220V supply. Calculate the steady state current in the circuit and the rate of rise of current at t=0 and at and analyse the results. [where ]	[13 Marks]
c) Describe eddy current loss in a transformer. List one technique to minimise eddy current loss.	[4 Marks]
Question 2 [25 marks]
a) A supply voltage of  is given to the circuit shown in fig:1. Apply Circuit Analysis to:
i) Calculate the load current.							[9 Marks]
ii) Determine the value of load resistor for maximum power transfer across the load.										[3 Marks]
iii) Draw a simplified circuit diagram for the circuit shown in fig.1		[3 Marks]
iv) Calculate the Maximum power transferred across the load (.		[4 Marks]
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Fig: 1
b) [bookmark: _Hlk163048408]Describe the functions of the following components used in DC machines
i) Field System								[3 Marks]
ii) Armature									[3 Marks]
Question 3 [25 marks]
a) A , three phase star connected alternator supplies a delta – connected load as shown in fig: 2. Each phase of which has a resistance of  and inductive reactance of . Analyse the system and:
i) Calculate the current supplied by the alternator,				[7 Marks]
ii) Determine the output power of the alternator,				[4 Marks]
iii) Calculate the Apparent power (kVA) of the alternator.			[3 Marks]
Neglect the losses in the line between the alternator and the load.
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Fig: 2
b) A 415V, three phase AC motor has a power output of 12.75kW and operates at a power factor of 0.77 lagging and with an efficiency of 85%. If the motor is delta-connected, Apply you knowledge to determine the following,
i) Input Power 		[3 Marks]
ii) Line current 		[3 Marks]
c) A generator is connected to a  load and supplied with a current of 8A. If the armature resistance is 5 Calculate the terminal voltage and the generated e.m.f.												[5 Marks]



Question 4 [25 marks]
a) A RLC series circuit consists of ,  and . The circuit is excited by a sinusoidal source of voltage . Using Complex functions analyse and determine the following.
i) Impedance in the circuit 		[7 Marks]
ii) Current across the circuit		[2 Marks]
iii) Voltage across each element						[6 Marks]
iv) Apparent power								[2 Marks] 
v) Active Power								[2 Marks] 
vi) Reactive power								[2 Marks] 
vii) Construct a Phasor diagram to represent the circuit			[4 Marks] 
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