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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.





Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6









Part - A 



Max.Marks:20


[image: image1.wmf]Answer all QUESTIONS.
	S.No
	
	BCLL
	CO(s)
	Marks

	1
	List the various forces acting on EV
	L1
	CO1
	[2M]

	2
	Explain the working principal of lithium ion battery.
	L2
	CO2
	[2M]

	3
	State the need of clutch and gear box in a vehicle.
	L2
	CO3
	[2M]

	4
	List the major components used in Hybrid electric vehicle.
	L1
	CO4
	[2M]

	5
	Sketch the torque-speed characteristics BLDC motor drive.
	L1
	CO5
	[2M]

	6
	List the conventional termination methods for battery.
	L1
	CO6
	[2M]

	7
	Classify the different types of fuel cells.
	L3
	CO1/2
	[2M]

	8
	Outline the constraint for design of components of the power train.
	L4
	CO3/4
	[2M]

	9
	Distinguish high frequency transformer based and transformer less isolated chargers.
	L2
	CO5/6
	[2M]

	10
	Sketch the fundamental EV block diagram.
	L1
	CO-
	[2M]








           Part – B


   
 Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	With a neat sketch, Explain the configuration of series and parallel hybrid electric drive train design.
	L2
	CO1
	[5M]

	
	b)
	Explain social and environmental importance of electric vehicles.
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Discuss about 1-RC and 2-RC equivalent circuit models for lithium ion batteries with necessary dynamic equations.
	L2
	CO2
	[5M]

	
	b)
	Explain about different electrical parameters of lithium ion battery.
	L2
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Discuss in detail about the design of switched reluctance motor.
	L2
	CO3
	[5M]

	
	b)
	Distinguish PMSM and BLDC drives
	L2
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Demonstrate the Max SOC of PPS control strategy for series electric vehicle.
	L3
	CO4
	[5M]

	
	b)
	Distinguish the electric vehicles and Hybrid electric vehicles
	L2
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Explain the control strategies of parallel hybrid drive train.
	L2
	CO5
	[5M]

	
	b)
	Design the engine power and energy storage capacities of parallel hybrid electric vehicle.
	L4
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Explain the high frequency transformer based isolated charger topology.
	L2
	CO6
	[5M]

	
	b)
	Analyze the design of Z-converter for battery charging.
	L4
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Discuss about different types of transmission system for electric vehicles
	L2
	CO1
	[4M]

	
	b)
	Explain the working principal of supercapacitors.
	L2
	CO2
	[3M]

	
	c)
	Discuss in detail induction motor drive construction.
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Explain the design procedure of series hybrid power train.
	L2
	CO4
	[4M]

	
	b)
	Sketch the parallel hybrid electric drive train.
	L1
	CO5
	[3M]

	
	c)
	Draw the high frequency transformer less isolated charger topology.
	L1
	CO6
	[3M]
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