[image: image1.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No:8A735 





                 
      Date:06 -01-2025 (FN)
B.Tech IV-Year I-Semester External Examination, January-2025 (Regular and Supplementary)
ELECTRIC AND HYBRID VEHICLES (EEE)
Time:
 3 Hours







                    Max.Marks:70


 
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
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Describe characteristics of the traction motor
	L2
	CO1
	[2M]

	2
	Summarize the factors affecting the capacity of the lithium-ion battery.
	L2
	CO2
	[2M]

	3
	Sketch the speed-torque characteristics of the induction motor drive.
	L1
	CO3
	[2M]

	4
	Define the Max SOC of the PPS control scheme.
	L1
	CO4
	[2M]

	5
	List the major components of the parallel hybrid electric drive train
	L1
	CO5
	[2M]

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

	7
	Illustrate the classification of electric vehicles.
	L2
	CO1
	[2M]

	8
	List the advantages of DC motor drives.
	L1
	CO3
	[2M]

	9
	Describe challenges associated with V2G technology. 
	L2
	CO5
	[2M]

	10
	Compare CC and CCCV charging techniques
	L2
	CO6
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Explain about vehicle transmission system in detail with a suitable sketch.
	   L2
	CO1
	[5M]

	
	b)
	Develop the layout of electric vehicles and hybrid electric vehicles.
	   L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Explain about different electrical parameters of lithium-ion batteries.
	L2
	CO2
	[5M]

	
	b)
	Compare various energy storage technologies of batteries used in EVs.
	L2
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Explain the principle of operation and speed control methods of DC motor drives used in EVs
	L2
	CO3
	[5M]

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

	
	
	
	
	
	

	14.
	a)
	Interpret on the factors affecting the power rating of traction motors and engine/generators in a series hybrid electric vehicle
	L3
	CO4
	[5M]

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

	
	
	
	
	
	

	15.
	a)
	Discuss the control strategies employed in a parallel hybrid drive train.
	L2
	CO5
	[5M]

	
	b)
	Explain the role of transmission design in a parallel hybrid drive train
	L2
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Discuss the advantages and limitations of charging a battery during the integration of a Grid.
	L2
	CO6
	[5M]

	
	b)
	Explain the isolated bi-directional DC-DC converter topology.
	L2
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Interpret tractive effort, and relate it with the vehicle’s performance and power train design.
	L3
	CO1
	[4M]

	
	b)
	Explain the role of super capacitors in electric and hybrid electric vehicles. 
	L2
	CO2
	[3M]

	
	c)
	Explain the speed-torque characteristics of the BLDC motor.
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Infer the role of the PPS in the design of a series hybrid electric drive train.
	L4
	CO4
	[4M]

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

	
	c)
	Draw the Z-converter topology.
	L1
	CO6
	[3M]
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