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Vision of the Institute 

To be among the best of the institutions for engineers and technologists with attitudes, skills 

and knowledge and to become an epicentre of creative solutions. 

Mission of the Institute 

To achieve and impart quality education with an emphasis on practical skills and social 

relevance 

 

Vision of the Department 

To impart technical knowledge and skills required to succeed in life, career and help society to 

achieve self sufficiency.  

Mission of the Department          

1. To become an internationally leading department for higher learning.  

2. To build upon the culture and values of universal science and contemporary education.    

3. To be a center of research and education generating knowledge and technologies which 

lay groundwork in shaping the future in the fields of electrical and electronics 

engineering.                             

4. To develop partnership with industrial, R&D and government agencies and actively 

participate in conferences, technical and community activities.  
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Programme Educational Objectives (PEOs): 

 

PEO1: Graduates will attain technical knowledge, skills and analytical ability to design, 

develop and test power electronic converters using modern tools.. 

PEO2: Graduates will be able to attain holistic education that is an essential prerequisite for 

being a responsible member of society. 

PEO3: Graduates will have Confidence to conduct research, take up higher studies and life-

long learning in the field of power electronics. 

PEO4: Graduates will adapt to the changing needs of Industry/Society through advanced 

technologies in the area of power electronics. 

 

Programme Outcomes (POs): 

POa: Ability to apply knowledge of mathematics, science, and engineering. 

POb: Ability to design and conduct experiments, as well as to analyze and interpret data. 

POc: Ability to design a system, component, or process to meet desired needs within realistic 

constraints such as economic, environmental, social, political, ethical, health and safety, 

manufacturability, and sustainability. 

POd: Ability to function on multi-disciplinary teams. 

POe: Ability to identify, formulates, and solves engineering problems. 

POf: Understanding of professional and ethical responsibility. 

POg: Ability to communicate effectively. 

POh: Broad education necessary to understand the impact of engineering solutions in a 

global, economic, environmental, and societal context. 

POi: Recognition of the need for, and an ability to engage in life-long learning. 



 
POj: Knowledge of contemporary issues. 

POk: Ability to utilize experimental, statistical and computational methods and tools 

necessary for engineering practice. 

POl: Post Graduates will demonstrate an ability to design electrical and electronic circuits, 

power electronics, power systems; electrical machines analyze and interpret data and also an 

ability to design digital and analog systems and programming them. 

 

Program Educational Objectives (PEOs) - Program Outcomes 

(POs)  

Relationship Matrix 

(Indicate the relationships by MEDIUM - “M”, HIGH – “H”) 
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L:3 T:0 P:0 C:3 

   Syllabus  

Unit I : History of Hybrid and Electric Vehicles 
Social and environmental importance of hybrid and electric vehicles, Impact of modern 

drivetrains on energy supplies, Basics of vehicle performance, vehicle power source 

characterization, Transmission characteristics, Mathematical models to describe vehicle 

performance. 

 

Unit II: Basic concept of Hybrid Traction 

Introduction to various hybrid drive-train topologies, Power flow control in hybrid drive-train  

topologies, Fuel efficiency analysis, braking fundamentals and regenerative braking in EVs. 

 

Unit III: Introduction to Electric Components used in Hybrid and Electric 

Vehicles 
Configuration and control of DC Motor drives, Configuration and control of Introduction Motor  

drives, configuration and control of Permanent Magnet Motor Drives, Configuration and control 

of  Switch Reluctance Motor drives, drive system efficiency. 

 

Unit  IV:  Matching  the Electric  Machine  and  the  Internal Combustion 

Engine (ICE) 
Sizing  the  propulsion  motor,  sizing  the  power  electronics  Selecting  the  energy  storage  

technology, Communications, supporting subsystems 

 

Unit V: Introduction to Energy Management and their Strategies used in 

Hybrid and Electric Vehicle 
Classification  of  different  energy  management  strategies  Comparison  of  different  energy  

management  strategies  Implementation  issues  of  energy  strategies.  Plug-in  electric  

vehicles,  Vehicle to grid (V2G) and G2V fundamentals. \ 

 

Text Books 

1.  Mehrdad Ehsani, Yimin Gao, Ali Emadi, “Modern Electric, Hybrid Electric, and Fuel Cell  

Vehicles: Fundamentals”, CRC Press, 2010. 

2.  James Larminie, “Electric Vehicle Technology Explained”, John Wiley & Sons, 2003 

3.  Iqbal Hussain, “Electric & Hybrid Vehicles  –  Design Fundamentals”, Second Edition, CRC  

Press, 2011 

 

Reference Books 

1.  Hybrid Vehicles and the future of personal transportation, Allen Fuhs, CRC Press, 2011. 

2.  Vehicle  Power  Management:  Modeling,  Control  and  Optimization,  Xi  Zhang,  Chris  Mi,  
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Course Objectives of Electric and Hybrid Vehicles: - 

1. To understand upcoming technology of electric and hybrid electric vehicles 

2. Analyze different aspects of drive train topologies 

3. Learn different energy management strategies 

4. To understand different communication systems used in electric and Hybrid electric vehicles 

5. Explain the concept of vehicle to grid configurations 

 

 

Course outcomes of Electric and Hybrid Vehicles:  

1. Impact of conventional vehicles on the society and different types of drive train topologies 

2. Load modelling based on the road profile and braking concepts 

3. Different types of motors used in electric and hybrid electric vehicles 

4. Different types of energy storage systems  

5. The concept vehicle to grid (V2G) and grid to vehicle (G2V) 



 

Course Outcomes-Program Outcomes (POs) Relationship Matrix (Relationships are 

indicated by mark HIGH as “H” and MEDIUM as “M”) 
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Course Schedule 

Academic Year  : 2021-22 

Semester : I 

Name of the Program: M.Tech-Power Electronics                Year: I    Section: A  

Course/Subject: Electric and Hybrid Vehicles   Course Code: GR20D5032 

 

Name of the Faculty: D Karunakumar             

Designation: Assistant Professor 

Department: Electrical and Electronics Engineering  

The Schedule for the whole Course / Subject is: 

Sl.No Topics  No of 

periods 

1 Social and environmental importance of hybrid and electric vehicles 2 

2 Impact of modern drivetrains on energy supplies, 2 

3 Basics of vehicle performance 2 

4 vehicle power source characterization 2 

5 Transmission characteristics 2 

6 Mathematical models to describe vehicle performance. 2 

8 Introduction to various hybrid drive-train topologies 2 

9 Power flow control in hybrid drive-train topologies-Series 2 

10 Power flow control in hybrid drive-train topologies-Parallel 2 

11 Fuel efficiency analysis 2 

12 Braking fundamentals  2 

13 Regenerative braking in EVs 2 

14 
Introduction to Electric Components used in Hybrid and Electric 

Vehicles 
2 

15 Configuration and control of DC Motor drives 2 

16 Configuration and control of Introduction Motor drives 2 

17 Configuration and control of Permanent Magnet Motor Drives 2 

18 Configuration and control of  Switch Reluctance Motor drives 2 

19 Drive system efficiency 2 



 

20 
Matching  the Electric  Machine  and  the  Internal Combustion Engine 

(ICE) 
2 

21 Sizing  the  propulsion  motor 2 

22 
Sizing  the  power  electronics  Selecting  the  energy  storage  

technology 
2 

23 Communications systems 2 

24 Supporting subsystems 2 

25 Internal Combustion Engine 2 

26 
Introduction to Energy Management and their Strategies used in 

Hybrid and Electric Vehicle 
2 

27 Classification  of  different  energy  management  strategies   2 

28 Strategies  Comparison  of  different  energy management  strategies   2 

29 Implementation  issues  of  energy  strategies 2 

30 Plug-in  electric  vehicles 2 

31 Vehicle to grid (V2G) and G2V fundamentals. 2 

 

 

 

Total No. of Instructional periods available for the course: ……62…….  Periods 

- 



 

 

             SCHEDULE OF INSTRUCTIONS COURSE PLAN 

Academic Year  : 2021-22 

Semester : I 

Name of the Program: M.Tech-Power Electronics                Year: I    Section: A  

Course/Subject: Electric and Hybrid Vehicles   Course Code: GR20D5032 

 

Name of the Faculty: D Karunakumar             

Designation: Assistant Professor 

Department: Electrical and Electronics Engineering  

S.No Date Unit 

No 

No. of 

periods 

Topics  

1 
17-11-

2021 
I 2 

Social and environmental importance of hybrid and electric 

vehicles 

2 
18-11-

2021 
I 2 

Impact of modern drivetrains on energy supplies, 

3 
24-11-

2021 
I 2 Basics of vehicle performance 

4 
25-11-

2021 
I 2 vehicle power source characterization 

5 
01-12-

2021 
I 2 

Transmission characteristics 

6 
02-12-

2021 
I 2 

Mathematical models to describe vehicle performance. 

8 
08-12-

2021 II 
2 

Introduction to various hybrid drive-train topologies 

9 
09-12-

2021 II 
2 

Power flow control in hybrid drive-train topologies-Series 

10 
15-12-

2021 II 
2 

Power flow control in hybrid drive-train topologies-Parallel 

11 
16-12-

2021 II 
2 

Fuel efficiency analysis 

12 
22-12-

2021 II 
2 

Braking fundamentals  

13 
23-12-

2021 II 
2 

Regenerative braking in EVs 

14 
29-12-

2021 III 
2 

Introduction to Electric Components used in Hybrid and 

Electric Vehicles 

15 
30-12-

2021 III 
2 

Configuration and control of DC Motor drives 

16 05-01- III 2 Configuration and control of Introduction Motor drives 



 

 

2022 

17 
06-01-

2022 III 
2 

Configuration and control of Permanent Magnet Motor Drives 

18 
19-01-

2022 III 
2 

Configuration and control of  Switch Reluctance Motor drives 

19 
20-01-

2022 III 
2 

Drive system efficiency 

20 
27-01-

2022 
IV 2 

Matching  the Electric  Machine  and  the  Internal 

Combustion Engine (ICE) 

21 
02-02-

2022 
IV 2 

Sizing  the  propulsion  motor 

22 
03-02-

2022 
IV 2 

Sizing  the  power  electronics  Selecting  the  energy  storage  

technology 

23 
09-02-

2022 
IV 2 

Communications systems 

24 
10-02-

2022 
IV 2 Supporting subsystems 

25 
16-02-

2022 
IV 2 

Internal Combustion Engine 

26 
17-02-

2022 
V 2 

Introduction to Energy Management and their Strategies used 

in Hybrid and Electric Vehicle 

27 
23-02-

2022 
V 2 

Classification  of  different  energy  management  strategies   

28 
24-02-

2022 
V 2 

Strategies  Comparison  of  different  energy management  

strategies   

29 
02-03-

2022 
V 2 

Implementation  issues  of  energy  strategies 

30 
09-03-

2022 
V 2 

Plug-in  electric  vehicles 

31 
10-03-

2022 
V 2 Vehicle to grid (V2G) and G2V fundamentals. 

 

 

 



 

 

GUIDELINES TO STUDY THE COURSE/SUBJECT 

Academic Year  : 2021-22 

Semester : I 

Name of the Program: M.Tech-Power Electronics                Year: I    Section: A  

Course/Subject: Electric and Hybrid Vehicles   Course Code: GR20D5032 

 

Name of the Faculty: D Karunakumar             

Designation: Assistant Professor 

Department: Electrical and Electronics Engineering  

 

Course Design and Delivery System (CDD): 
 

• The Course syllabus is written into number of learning objectives and outcomes. 
• These learning objectives and outcomes will be achieved through lectures, 

assessments, assignments, seminars, presentations. 
• Every  student  will  be  given  an  assessment  plan,  criteria  for  assessment,  

scheme  of evaluation and grading method. 
• The Learning Process will be carried out through assessments of Knowledge, 

Skills and Attitude by various methods and the students will be given guidance 
to refer to the text books, reference books. 

 
The faculty be able to – 

 

• Understand the principles of Learning 

• Develop instructional objectives for a given topic 

• Prepare course, unit and lesson plans 

• Use appropriate teaching and learning aids like Slides and Paper Presentation. 

• Plan and deliver lectures effectively. 

• Provide the students of availability of the content in the textbooks and Internet. 

• Provide feedback to students using various methods of Assessments and tools of 
Evaluation 

• Act as a guide, advisor, counselor, facilitator, and motivator and not just as a teacher 
alone. 
 

 



 

 

TEACHING STARTEGIC PLAN 

Academic Year  : 2021-22 

Semester : I 

Name of the Program: M.Tech-Power Electronics                Year: I    Section: A  

Course/Subject: Electric and Hybrid Vehicles   Course Code: GR20D5032 

 

Name of the Faculty: D Karunakumar             

Designation: Assistant Professor 

Department: Electrical and Electronics Engineering  

1. TARGET: 

a) Percentage for pass: 100% 

b) Percentage of class: 100% 

 

2. COURSE PLAN & CONTENT DELIVERY 

➢ Observation/Lab Manual Readings  

➢ Solving exercise problems/circuits 

➢ Model questions 

 

3. METHOD OF EVALUATION 

1. Viva Voice 

2. Circuit design skills 

3. Quiz in Moodle 

4. Class tests 

5. Semester/End Examination 

 













































































































































































































































































 

 

 

 

Gokaraju Rangaraju Institute of Engneering and Technology 

Electric And Hybrid Vehicles (GR20DD5032) 

Important Questions 

EHV Assignment-I 

1. Discuss the history of hybrid electric vehicles. 

2. Dissect the environmental importance of EV and their social impacts 

3. Write a short note on basics of vehicle performance. 

4. Compare conventional vehicle with Hybrid electric vehicle 

5. Draw a general lay out of a EV and discuss the transmission characteristics 

and power characteristics. 

EHV Assignment-2 

1. Enlist the different architectures of hybrid electric drive train. 

2. Explain the series, parallel and series-parallel hybrid electric drive train 

3. Illustrate the power flow control in hybrid electric drive train. 

EHV Assignment-3 

1. What are the desired features of motors used for electric vehicles?    

or 

Classify the electric motors drives for EV and HEV application. 

2. Draw and explain the block diagram of switched reluctance motor drive 

system. 

3. Explain the four-quadrant chopper control of dc motor. 

4. Explain the Multi-quadrant Control of DC Motors used in Hybrid Electric  

Vehicles             

5. Discuss in detail about  the control of permanent magnet motor drives 

6. Explain the configuration of v/f controlled induction motor drive with 

field- weakening mode and constant-torque mode.  

 

 



EHV Assignment-4 

1. What are factors affecting the performance of batteries used in EVs? 

Explain Each factor in detail.    

2. Briefly explain about different energy storage systems used in EVs?                      

3. Explain the terms specific power and energy efficiency of a battery. 

4. Explain fuel cell and flywheel as energy source elements in electric and 

hybrid electric vehicle 

5. Enumerate the various communication technologies used in hybrid 

vehicles. 

6. Describe the Basic Principle of Super Capacitors based Energy Storage 

System in Hybrid Electric Vehicles? 

EHV Assignment-5 

1. Discuss on different issues that may come across in the implementation of 

energy management strategies. 

2. Discuss on Vehicle to grid (V2G) and G2V fundamentals 

3. Explain the Different Categories of Energy Management Strategies in 

Electric Vehicles and Hybrid Electric Vehicles? 

4. Explain about the Battery Management System in Hybrid Electric Vehicle? 



GOKARAJU RANGARAJU INSTITUTE OF ENGINEERING AND TECHNOLOGY 
(Autonomous) 

Department of Electrical and Electronics Engineering 
M.Tech-Power Electronics 

  

SUBJECTIVE 

(Answer ALL questions. All questions carry equal marks)                                         

Time: 75 Minutes                                                                                                            3 * 5 = 15 Marks                                                                                                                                                                                                                                                     

1 Discuss the history of hybrid electric vehicles [5M] CO-1 BL-3 

OR 

2 Dissect the environmental importance of EV and their social impacts [5M] CO-1 BL-3 

3 Draw a general lay out of a EV and discuss the transmission 

characteristics and power characteristics 

[5M] CO-1 BL-2 

OR 

4 Explain the power flow control in parallel hybrid electric drive train [5M] CO-2 BL-2 

5 Explain the power flow control in series hybrid electric drive train [5M] CO2 BL-2 

OR 

6 Explain the different architectures of hybrid electric drive train. [5M] CO2 BL-3 

 

 

 

 

 

 

 

 

 

 

 

 

Academic Year: 2021-22 

Year: I 

Semester: I 

 

MID Exam – I 

Electric and Hybrid Vehicles  

(GR20D5032) 

 

Date:  08/02/2022 

Duration: 90 min 

Max Marks: 20 M 
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Roll No:  
 

          

OBJECTIVE 

Multiple Choice Questions (MCQs) 

(Answer ALL questions. All questions carry equal marks)                                         

  Time: 15 Minutes                                                                                        10 * 1/2  = 5 Marks                                                                                                                                                                                                                                                     

1 Which of the following is NOT the type of Hybrid Vehicle? 

Plug-in Hybrid                                  b) Parallel Hybrid 

Natural Gas For Vehicles                 d) Series Hybrid 

[ ] CO-1 BL-1 

2 The Hybrid Electric Vehicle consists of : 

Internal Combustion Engine(ICE) + Electric Motor 

Motor Electric 1 + Motor electric 2 

NGV engine + Gasoline engine 

None of the above 

[ ] CO-1 BL-2 

3 In what year was the first car powered by an electric motor? 

1911             b) 1827                    c)1962       d) 1899 
[ ] CO-1 BL-1 

4 Which of the following is the pure or zero emission vehicle? 

Battery operated two-wheeler  b) Fuel Cell based vehicle  

c) both a &b                                   d) None  

[ ] CO-1 BL-1 

5 Which of the following component is having high energy density? 

Supercapacitor       b) Li-Ion Battery     c) Flywheel      d) ICE 
[ ] CO-1 BL-1 

6 Which sentence best describes a parallel hybrid vehicle? 

a) The engine is directly connected to the transmission  

b) The electric motor is directly connected to the transmission  

c) a & b   

d) None 

[ ] CO-2 BL-1 

7 “In this system, the engine is used to supply electrical power to the 

motor, which then turns the wheels”, Select the type of Hybrid System 

according to above description. 

a) Series Hybrid                                      b) Parallel Hybrid  

c) Plug-in Hybrid                                    d) Series-parallel Hybrid 

[ ] CO-2 BL-2 

8 “The wheels are driven by both the engine and the motor" Select the 

type of Hybrid System according to above description 

a) Series Hybrid                                        b) Parallel Hybrid  

c) Plug-In Hybrid                                      d) Series- Parallel Hybrid 

[ ] CO-2 BL-2 

9 Which of the following component is having high power density? 

a) Supercapacitor                                     b) Li-Ion Battery  

c) Flywheel                                              d) ICE 

[ ] CO-2 BL-1 

10 Which of the following material is having high energy product? 

a) NdFeB               b) Samarium Cobalt          c) Ferrites     d) None 
[ ] CO-3 BL-1 

Academic Year: 2021-22 

Year: I 

Semester: I 

MID Exam – I 

Electric and Hybrid Vehicles  

(GR20D5032) 

 

Date:  08/02/2022 

Duration: 90 min 

Max Marks: 20 M 
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SUBJECTIVE 

(Answer ALL questions. All questions carry equal marks)                                         

Time: 75 Minutes                                                                                                            3 * 5 = 15 Marks                                                                                                                                                                                                                                                     

1 Explain the Multi-quadrant Control of DC Motors used in Hybrid Electric 

vehicles. 

[5M] CO-3 BL-3 

OR 

2 Draw and explain the block diagram of switched reluctance motor drive 

system. 

[5M] CO-3 BL-4 

3 Briefly explain about different energy storage systems used in EVs? [5M] CO-4 BL-3 

OR 

4 Describe the Basic Principle of Super Capacitors based Energy Storage 

System in Hybrid Electric Vehicles? 

[5M] CO-4 BL-2 

5 Explain the Different Categories of Energy Management Strategies in 

Electric Vehicles and Hybrid Electric Vehicles? 

[5M] CO-5 BL-3 

OR 

6 Discuss on Vehicle to grid (V2G) and G2V fundamentals [5M] CO-5 BL-2 

 

 

 

 

 

 

 

 

 

Academic Year: 2021-22 

Year: I 

Semester: I 

 

MID Exam – II 

Electric and Hybrid Vehicles  

(GR20D5032) 

 

Date:  15/03/2022 

Duration: 90 min 

Max Marks: 20 M 
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Roll No:  
 

          

OBJECTIVE 

Multiple Choice Questions (MCQs) 

(Answer ALL questions. All questions carry equal marks)                                         

  Time: 15 Minutes                                                                                        10 * 1/2  = 5 Marks                                                                                                                                                                                                                                                     

1 Which of the following machine is doubly salient?  

a) PMSM                                     b) PMBLDC motor  

c) SRM                                         d) Synchronous Reluctance Motor 

[ ] CO-3 BL-1 

2 Which of the following device is having more energy density? 

a) Ultra capacitor                          b) Flywheel  

c) Li-ion Battery                           d) None 

[ ] CO-3 BL-1 

3 Energy management strategies are preferred when EVs are using?  

a) More than two sources             b) more than three sources 

 c) With single source                  d) None 

[ ] CO-4 BL-2 

4 Which of the following machine is having more power density?  

a) PMBLDC Machine                  b) SRM   

c) Induction machine                    d) PMSM 

[ ] CO-3 BL-2 

5 Maximum Useable Capacity of a battery mainly depends on  

a) Rated Battery Capacity           b) State of Health (SoH) 

c) Depth of Discharge(DoD)       d) All of The Above 

[ ] CO-4 BL-1 

6 EV battery charger works in two modes of charging, they are __and___. 

a) Constant Current & Constant Power   

b) Constant Current & Constant Voltage 

c) Constant Power & Constant Voltage  

d) Constant Power & Constant Torque 

[ ] CO-4 BL-1 

7 Which of the following current component(s) contribute to additional 

Reluctance Torque in a Surface Permanent Magnet Electric Motor? 

a)  Id    b) Iq  c) Both (a) and (b)  d) None 

[ ] CO-5 BL-2 

8 How many different power flow control modes are possible in Parallel 

hybrid system? 

a)  6            b) 5           c) 4           d) 2  

[ ] CO-5 BL-1 

9 What is an electric drive? 

a) A machine that converts electrical energy into kinetic energy 

b) A machine that converts mechanical energy into electrical energy 

c) A machine that converts electrical energy into mechanical energy 

d) A machine that converts kinetic energy into electrical energy 

[ ] CO-3 BL-1 

10 Which of the following is used to build a electric drive? 

a) Source          b) Motor  c) Control unit d) All of the mentioned 
[ ] CO-3 BL-2 

Academic Year: 2021-22 

Year: I 

Semester: I 

MID Exam – II 

Electric and Hybrid Vehicles  

(GR20D5032) 

 

Date:  15/03/2022 

Duration: 90 min 

Max Marks: 20 M 
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 I M.Tech I Semester Regular Examinations, June 2021 

 

ELECTRIC AND HYBRID VEHICLES 
(Power Electronics) 

Time: 3 hours                                                                                  Max Marks: 70 

 

<    Note: Type the questions in the given format only,  Times New Roman font , size 12  >  

Instructions: 

1. Question paper comprises of Part-A and Part-B 

2. Part-A (for 20 marks) must be answered at one place in the answer book. 

3. Part-B (for 50 marks) consists of five questions with internal choice, answer all questions. 

PART – A 

(Answer ALL questions. All questions carry equal marks)                                       
                                                                                                                                    10 * 2 = 20 Marks                                                                                                                                            

1. a. Why electric vehicles are called Zero Emission vehicles?  [2] CO1 BL 

b. Compare Battery and Supercapacitor characteristics? [2] CO1 BL 

c. Compare Series and Parallel Hybrid Drive train topologies? [2] CO2 BL 

d. Define the term road angle and how this will affect the performance of 

EVs? 

[2] CO2 BL 

e. State four different types of rotors used in PM Machines.  [2] CO3 BL 

f. State the advantages and disadvantages of SRM? [2] CO3 BL 

g. State different types of communication systems used in EVS? [2] CO4 BL 

h. Mention the relation between torque and power in propulsion motors? [2] CO4 BL 

i. What is the need of efficient energy management strategy in electric 

hybrid vehicles? 

[2] CO5 BL 

j. State the advantages and disadvantages of V2G concept? [2] CO5 BL 

PART – B 

(Answer ALL questions. All questions carry equal marks)                                         

                                                                                                                                   5 * 10  = 50 Marks                                                                                                                                                                                                                                                     

2. (a)  Write the basic impact of modern drive trains on energy supplies. 

(b) State different types of energy sources used in EVs and HEVs and 

compare the characteristics? 

[10] CO1 BL 

OR 

3. Compare performance characteristics of Batteries and supercapacitor and 

Explain the concept of hybrid power source in EVs? 

[10] CO1 BL 

4. (a) Write the basic classification of hybrid electric vehicles. 

(b) Illustrate the power flow control in hybrid electric drive train. 

[10] CO2 BL 
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OR 

5. a) Electric vehicle is moving on a road with road angle “σ”. With a neat 

schematic, explain what are the different forces acting on the vehicle?  

b) Compare conventional and electrical braking schemes used in EVs? 

[10] CO2 BL 

6. Draw the complete drive systems of PMBLDC motor and explain what are 

the different interfacing circuits required to build the complete drive?  

[10] CO3 BL 

OR 

7. (a) Draw and explain the block diagram of switched reluctance motor drive 

system. 

(b) Emphasize the multi quadrant control of chopper fed DC motor drives? 

[10] CO3 BL 

8. (a) Write a short note on sizing the power electronics to hybrid vehicles. 

(b) Enumerate the various communication technologies used in hybrid 

vehicles. 

[10] CO4 BL 

OR 

9. Design an electric auto with the following specifications a) maximum speed 

45 kmph b) Acceleration time = 10 sec c) Range – 100 KM d) gear ration 

of 1:4 e) GVW=300KG f) flat road                                   *assume necessary 

data 

[10] CO4 BL 

10. a) Compare the different energy management strategies used in EVs and 

HEVs?     

b) Explain how to implement fuzzy logic-based energy management 

strategy used in EVs with more than two power sources? 

[10] CO5 BL 

OR 

11. a) Discuss on Vehicle to grid (V2G) and G2V fundamentals.  

b) state the implementation issues in Vehicle to Vehicle (V2V) and vehicle 

to Infrastructure (V2I) concepts? 

[10] CO5 BL 
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S.No Name

Q1. 

[5M] 

CO1

Q2. 

[5M] 

CO1

Q3. 

[5M] 

CO1

Q4. 

[5M] 

CO2

Q5. 

[5M] 

CO2

Q6. 

[5M] 

CO2

1 PUJITHA DUPATI 5 4 5
2 MALINI KOTHAPALLI 5 5 4
3 MOSHINA BEGUM 5 5 4
4 SURYA PRAKASH YADAV 5 5 5

Grand Total 0 20 5 14 18 0

NSA 0.0 4.0 1.0 3.0 4.0 0.0

Attempt %=(NSA/Total no of students)*100 0.0 6.1 1.5 4.5 6.1 0.0

Average (attainment)= Total/NSA 0.0 5.0 5.0 4.7 4.5 0.0

Attainment%= (Avg/max. Marks for 

question)*100
0.00 100.00 100.00 93.33 90.00 0.00

CO1 CO1 CO1 CO2 CO2 CO2

CO1 100

CO2 91.67
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S.No Name

Q1. 

[5M] 

CO3

Q2. 

[5M] 

CO3

Q3. 

[5M] 

CO4

Q4. 

[5M] 

CO4

Q5. 

[5M] 

CO5

Q6. 

[5M] 

CO5

1 PUJITHA DUPATI 4 4 4
2 MALINI KOTHAPALLI 4 4 5
3 MOSHINA BEGUM 5 5 4 5 5
4 SURYA PRAKASH YADAV 5 5 5

Grand Total 9 9 14 8 14 10

NSA 2.0 2.0 3.0 2.0 3.0 2.0

Attempt %=(NSA/Total no of students)*100 50.0 50.0 75.0 50.0 75.0 50.0

Average (attainment)= Total/NSA 4.5 4.5 4.7 4.0 4.7 0.0

Attainment%= (Avg/max. Marks for 

question)*100
90.00 90.00 93.33 80.00 93.33 0.00

CO3 CO3 CO4 CO4 CO5 CO5

CO3 90.00

CO4 86.67
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CO – Cognitive Level Mapping 

C 1 2 3 4 5 6 

CO – 1 X X     

CO – 2  X  X   

CO - 3 X X     

CO - 4   X X  X 

CO - 5   X  X X 

 

 
1-REMEMBER  

2-UNDERSTAND  

3-APPLY  

4-ANALYSE  

5-EVALUATE  

6-CREATE 

 

 


