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Fifth Semester
Electrical Engineering/Electrical and Electronics Engg.
Scheme OCBC 2019

ELECTRIC VEHICLES
Time : Three Hours Maximum Marks : 70

Note : 1) All7 Questions are Compulsory. Internal choices has been
given in each LO (Learning Outcome)
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i) Incaseofany doubt or dispute, the English version question
should be treated as final.
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Q. | LO | Questions Marks

1. | LO11 | a) Discuss the need of electric vehicles in | 3
present scenario.
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LO12 | b) Classify electric vehicles based on various | 7
configurations. Draw block diagram of pure
electric vehicle and hybrid electric vehicles.
Explain their working.
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OR/31yar
LO11 | a) Describe in brief different types of pollutants

produced due to IC engine vehicle (ICEV)
and their effects on human health.
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Q. LO Questions Marks

LO12 | b) Draw configurational diagram and series | 6
hybrid and parallel hybrid vehicles. Explain
their functioning also. Give examples (name)
of such vehicle.
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2. | LO13 | a) Draw block diagram of solar electric power | 4
train and explain how it works.
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L022 | b) Define followingresistances regarding vehicle | 6
movement.

)  Gradingresistance

ii) Roadresistance

i) Accelerationresistance
iv) Total driving resistance
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LO13 | a) Draw configuration diagram ofhybridelectric | 5
vehicle and indicate the components used in
it with their functions.
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LO21

b)

Define rolling resistance and rolling resistance
coefficient. Describe the factors affecting
rolling resistance.
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3. | LO31

LO32

LO31

LO32

b)

b)

Name the motors used in electric vehicles.
Explain construction and working of
permanent magnet synchronous motor.
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Describe the factors to be considered for
selection of motors used in electric vehicles.
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Explain constructional features of SRM,
which are useful in electric vehicles?
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Explain with neat diagram the single motor
configuration and dual motor confi guration.
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4. | LO41

LO41

LO42

LO42

a)

b)

b)

Name the various types of energy sources
used in the electric vehicles. Describe the
requirement of energy sources of electric
vehicles.
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Compare the batteries used in electric

vehicles with respect to specific energy
specific power, cycle life and cost.
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State the need of battery management system.
Explain working of battery management

system (BMS) with its block diagram.
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Explain principle and working of fuel cell
with diagram (in brief).
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5. | LO41

Explain in brief following terms regarding
batteries of Electrical Vehicle.

1)  Energydensity

i) Powerdensity

m) 'C'Rate

iv) State of Charge (SoC)

v) Depthof Discharge (DoD)
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Questions
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LO42

LO42

LO41

b)

b)
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Explain construction and working of lithium
ion battery. :
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Classify charging methods of electric vehicles
and explain battery swapping and wireless

charging.
IR o ot R 7 arrers =ikhT &
GEEIEDT

Describe advantages of lithium based

batteries as compare to lead-acid and nickel |

based batteries.

de-tfs ik ffper smuiRa Sefal &
qorT o AR SmetRa Sedisr & ol &
U Hifor|

6. | LOS1

Explain briefly the requirement of converter
for on board charger of electric vehicles.
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LO52

LO51

LOS2

b)

b)

Differentiate between isolated converter and
non-isolated converters with examples.

IS 3R A- IS Pracy &
@i 3R B IR Fed WE HfTTI

OR/31ar

Explain the working of commonly used DC
to DC converters for electric vehicle
application.

g o & RR IR | Swm EF
ael 3. | A FacH H FRmet
R

Differentiate between unidirectional and
bidirectional converters with their examples.
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7. | LO31

LO32

b)

Explain construction and working of
switched reluctance motor (SRM) to be
used in electric vehicles.
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Explain regenerative braking in motors used
for electric vehicles.
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LO42

LO52

a)

b)

Describe the different levels of charging of
electric vehicles with their ratings and type
of connector used.
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Explain in brief working of DC to AC.
converter used in electric vehicles with

diagram.
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