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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 14 MARKS.

	1.
	a)
	Explain how the emf will be induced in DC generator and derive the expression for induced EMF?
	[7M]

	
	b)
	A 4 pole DC Shunt Generator with lap connected armature supplies 5kW at 230V. The armature and field copper losses are 360W and 200W respectively. Calculate the armature current and generated EMF.
	[7M]

	
	
	
	

	2.
	a)
	Describe briefly the various methods of controlling the speed of a DC Shunt Motor and bring out their merits and demerits. Also, state the situations where each method is suitable.
	[7M]

	
	b)
	A 4-pole DC series motor has 944 wave connected armature conductors. At a particular load, the flux per pole is 0.04wb and the total torque developed is 260 N-m. Calculate the line current taken by the motor and the speed at which it will run with an applied voltage of 500V. The total motor resistance is 3Ω.
	[7M]

	
	
	
	

	3.
	a)
	Explain the principle of operation of a transformer. Derive its emf equation.
	[7M]

	
	b)
	A single phase transformer with a ratio 4:1 has primary resistance of 0.5Ω and reactance of 1.5Ω and secondary resistance of 0.0125Ω and and reactance 0.05Ω. Determine the percentage regulation when delivering 100A at 500V at 
                    (i) 0.8 pf lagging                               (ii) 0.8 pf leading.
	[7M]

	
	
	
	

	4.
	a)
	Derive the torque equation in induction motor.
	[7M]

	
	b)
	A three phase, 4-pole, 50Hz induction motor supplies a useful torque of 159N-M. Calculate at %slip 
                (i) The rotor input 
                (ii) The motor input 
                (iii) The motor efficiency 
if fraction and Windage loss is 500W and the stator losses equal to 1000W.
	[7M]

	
	
	
	

	5.
	a)
	Explain Synchronous impedance method for determining voltage regulation of an alternator.
	[7M]

	
	b)
	Determine the frequency of a 12-pole alternator rotating at 600 R.P.M. If the no. of poles is Tripled, then what will be its new frequency
	[7M]

	
	
	
	

	6.
	a)
	Explain the principle of operation of the Single phase Induction motor by the double field revolving theory
	[7M]

	
	b)
	Explain the principle of operation of Stepper motor.
	[7M]

	
	
	
	

	7.
	a)
	Draw and explain the no-load and load characteristics of DC shunt, series and compound generators.
	[7M]

	
	b)
	Calculate the efficiency for half, full load of a 100KVA transformer for the P.F of unity and 0.8, the copper loss at full load is 1000W and iron loss is 1000W.
	[7M]

	
	
	
	

	8.
	a)
	Draw and explain the torque-slip characteristics of Three phase induction motor.
	[7M]

	
	b)
	A three phase 50Hz 20-pole, 180 slot synchronous generator has a 4 conductor per slot, accommodated in two layers. Find the induced emf if the air gap fluxes per pole is 0.05Wb. Assume coil span of 160deg electrical.
	[7M]
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