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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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Derive an expression for EMF developed in a  Single-Phase Transformer.
	L3
	CO1
	[7M]

	
	b)
	The emf per turn of a single phase 10kVA, 2200/220V, 50Hz transformer is 10V. Calculate 
(i) The number of primary and secondary turns,
(ii) the net cross-sectional area of the core for a maximum flux density of 1.5T.  
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Describe the method for calculating the regulation of a single phase transformer using short circuit test.
	L3
	CO2
	[7M]

	
	b)
	Determine the equivalent circuit of a 200/400V,50Hz, single phase transformer referred to L.V side from the following test results:

O.C Test(L.V Side): 200V, 0.7A, 70W

S.C Test(H.V Side): 15V, 10A, 85W
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Give the merits and demerits of a delta/star connected three phase transformers.
	L2
	CO3
	[7M]

	
	b)
	Why tapping is necessary for transformers? Explain about OFF load Tap changing transformer.
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain why a 3-ϕ induction motor, at no- load, operates at a very low power factor.
	L4
	CO4
	[7M]

	
	b)
	A 3-ϕ, 50Hz, 6-Pole induction motor has a shaft output of 10 kW at 930 r.p.m.

Friction and windage loss amount to 1% of output. Total stator losses are 600W.

i) Determine the rotor input and stator input.

ii) If maximum torque is developed at 800 r.p.m, compute the ratio of starting torque to maximum torque.
	L4
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Derive the torque equation of a three phase induction motor.
	L3
	CO5
	[7M]

	
	b)
	A three phase induction motor has a 4 pole, star connected stator winding. The motor runs on a 50Hz supply with 200Vbtween lines. The rotor resistance and standstill rotor reactance per phase are 0.1Ω and 0.9Ω respectively. The ratio of rotor to stator turns is 0.67. 
Calculate 

i) total torque at 4% slip; 
ii) maximum torque; 
iii) speed at maximum torque.
	L3
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	What are the limitations of Y-Δ starter?
	L2
	CO6
	[7M]

	
	b)
	A 150KW, 3000V, 50Hz, 6-pole star connected induction motor has a star connected slip-ring rotor with rotor resistance as 1.3Ω /phase and per phase leakage reactance as 14.7Ω/phase. The stator impedance may be neglected. 
Calculate 
i) the starting current and torque on rated voltage with short circuited slip rings 
ii) the necessary external resistance to reduce the starting current to 30A and the corresponding starting torque.
	L3
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Explain about various losses that occur in a transformer.
	L2
	CO1
	[5M]

	
	b)
	What are the necessary conditions that must be satisfied for parallel operation of transformers.
	L2
	CO2
	[5M]

	
	c)
	Describe the advantage of using a tertiary winding in a bank of star – star transformers.
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Explain why an induction motor cannot run at synchronous speed.
	L3
	CO4
	[5M]

	
	b)
	Derive the condition for maximum torque in a three phase induction motor.
	L3
	CO5
	[5M]

	
	c)
	Determine the suitable tapping on an auto transformer starter for an induction motor required to start the motor with 40% of full load torque. The short circuit current of the motor is 5 times the full load current and the full load slip is 0.035.
	L3
	CO6
	[4M]
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