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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)
	Explain the OC and SC tests, performed on a single-phase transformer. Determine the equivalent circuit based on above tests.
	L2
	CO2
	[7M]

	
	b)
	An autotransformer is required to step-up a voltage from 220 volts to 250 volts. The total number of coil turns on the transformer main winding is 2000. Determine the position of the primary tapping point (N1), the primary and secondary currents when the output is rated at 10KVA 
	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 different losses in a 3-ϕ induction motor
	L2
	CO4
	[7M]

	
	b)
	A 3-ϕ 50Hz 4-pole induction motor runs at 1460 RPM. calculate the synchronous speed, slip, rotor frequency.
	L3
	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)
	Explain speed control of 3-ϕ induction motor by using Rotor Rheostat Control method.
	L2
	CO6
	[7M]

	
	b)
	Explain starting methods of 3-ϕ Squirrel-cage Motors

i) Star-delta starting


ii) Auto-transformer starting
	L2
	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)
	Draw and explain power stages in 3-ϕ induction motor.
	L2
	CO4
	[5M]

	
	b)
	Derive the expression for the maximum torque of a 3-ϕ induction motor under running conditions.
	L1
	CO5
	[5M]

	
	c)
	Explain Induction generator operation.
	L2
	CO6
	[4M]
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