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ANSWER ALL THE QUESTIONS
Question 1 [25 marks]
a) A transformer has 20 turns in its primary coil and is used to step up a 5V AC voltage to 110V.  
i) State the turns ratio and calculate how many turns would there be in the secondary coil.								[5 Marks]
ii) Under full load conditions, the current demand in the secondary circuit is 3A.  Determine the Power output rating of this transformer.		[3 Marks]
iii) Determine the maximum load resistance that this transformer could supply.										[3 Marks]
iv) If we assume that the transformer is only 93% efficient, estimate the current flow in the primary circuit for the conditions present in part (a.ii).	[5 Marks]
Answers: 
i) 									[1 Mark] 
 							[2 Marks]

Therefore, turns ratio = 20:440 = 1:22					[2 Marks]

ii) Power Rating = 							[1 Mark]
Power Rating= 110 x 3 = 330W						[2 Marks]
iii) 								[1 Mark]
 =  = 37Ω							[2 Marks]

iv) =								[1 Mark]
  =  = 355W							[2 Marks]
 								[1 Mark]
 						[1 Mark]
b)  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							[3 Marks]
Answers:
i) peak to peak voltage							
 		[1 Mark]
						[1 Mark]
ii) RMS value								
 								[1 Mark]
								[1 Mark]
iii) Frequency							
We know that 						
 								[1 Mark]
 									
									[1 Mark]
iv) Phase angle
g
						[2 Marks]
								[1 Mark]
Question 2 [25 Marks]
a) Describe the functions of the following components used in DC machines
i) Field System								[3 Marks]
ii) Armature									[3 Marks]
Answers: 
i) Field System 
It consists of number of poles bolted inside the circular frame .It provide uniform magnetic field.									[1 Mark]
The mmf (magnetomotive force) produced by the field windings provides a magnetic flux that passes through the pole pieces, the air gap, the armature and the frame.												[2 Marks]
ii) Armature
The armature consists of coils of wire wound around a metal core. When the armature rotates within the magnetic field created by the stationary field magnets, an electromagnetic force (EMF) is induced in the armature coils due to electromagnetic induction. 									[3 Marks]
b) In the transient circuit, a Capacitor of Value  and a resistor of 5.45M are connected in series across a  power supply through a switch. Calculate the time by which the capacitor will be charged to percentage of the supply voltage.											[12 Marks]
Answers:
When the Capacitor is charging
									[1 mark]
 
 							[1 mark]
As the capacitor will be discharging to 60% of the Voltage
 							[2 mark]
 
 								[1 mark]
 
 
 									[2 mark]
Taking Log on both the side
 									[1 mark]
									[2 marks]
 
 									[2 marks]
The Time taken by the capacitor to charge to 60% of the supply voltage is 2.17Sec.
c) A transformer has a rated output of 200kVA at a power factor of 0.8. Determine the rated power output and the corresponding reactive power.			[7 Marks]
Answers:		
Power Factor = 0.8=	
Real power = P=VI  								[1 Mark]
Apparent Power = Rated power= 200KVA =VI					[1 Mark]
P=200×1000×0.8=160000W								[1 Mark]
We know that, 
 								[2 Marks]
Reactive power  								[1 Mark]
					[1 Mark]
Question 3 [25 marks]
a) A shunt generator supplies a 20kW load at 200V through cable of resistance, R=100mΩ. If the field winding resistance,  and the armature resistance 40m  as shown in fig1. Determine,
i) the terminal voltage 		[5 Marks]
ii) the emf generated in the armature		[7 Marks]
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Fig:1
Answers:
i) Load Current, 						[1 Mark]
 									[1 Mark]
Voltage drop =IR 									[1 Mark]
Voltage drop= 100						[1 Mark]
Terminal Voltage, V= 200+10=210Volts						[1 Mark]
ii) Armature current 
 									[1 Mark]
Field Current , 						[2 Marks]
Hence, 					[1 Mark]
Emf , 								[1 Mark]
E=210+(104.2 = 214.17 Volts					[2 Marks]
b) A 415V, three phase AC motor has a power output of 12kW and operates at a power factor of 0.77 lagging and with an efficiency of 85%. If the motor is delta-connected, determine the following,
i) The Power input	[4 Marks]
ii) The Line current 	[4 Marks]
iii) The Phase current	[2 Marks]
Answers:
i) The Power input
		[1 Mark]
		[1 Mark]
		[2 Marks]
ii) The Line current 
 		[1 Mark]
		[1 Marks]
		[2 Marks]
iii) The Phase current	
 		[1 Mark]
		[1 Mark]
c) Describe Maximum power transfer theorem		[3 Marks]
Answers:
The Maximum Power Transfer Theorem states that maximum power is delivered from a source to a load when the load resistance( is equal to the internal resistance (of the source.											[3 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] 
Answers:
i) Impedance in the circuit 
Inductive Reactance= 
		[1 Mark] Capacitive  Reactance= 
 		[1 Mark]
Total Reactance 		[1 Mark]
Impedance, 		[1 Mark]
To find the polar form
		[1 Mark]
		[1 Mark]
Impedance=		[1 Mark]
ii) Current across the circuit 
Voltage= 
By Ohm’s Law,
 		[2 Marks]
iii) Voltage across each element
 		[2 Marks]
 
 		[2 Marks]
 
		[2 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			 
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[4 Marks]
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