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Fifth Semester

Electrical Engineering/Electrical and Electronics Engg.

Scheme OCBC 2019

ELECTRIC VETIICLES

Time : Three Hours Maximum Marks : 70

Note : , All TQuestions are Compulsory. Intemal choices has been
given in each LO (Learning Outcome)

stfr z qeq .6ad tr eTidRo fr-6-fl s-.t6 ro (affrr enueer)
{Rqqqtr

D In case of any doubt or dispute, the English version question
shouldbe treated as final.

fufr S q-m-R h ri.*t srer-qr ft-nq fr R{fr if ei}fr qNT b
qeq'o) 3Tfrq qrfl qrlrnr

0. LO Questions Marks

1. LO11

LOl2

LO11

a) Discuss the need of electric vehicles in
present scenario.

e-dqq qkeq { fr-g( qrilii fr GnqQqcndr

w qqf frfrqr
Classiff electric vehicles based on various
configurations. Draw block diagram ofpure
electic vehicle and hybrid electic vehicles.
Explaintheirworking.

frfr-d ffii & enrm w ftgo qrd-r) oT
qrflm-wr fiftqr di {AR6 qI--{{ sflc ET{Rg

{dBn.n qrfl oT <T-o srqqrq trqm{ s{ft
mffi q,-flr$t

OR/3Te.Flr

Describe in briefdifferent ffis ofpollutants
produced due to IC engine vehicle (ICEV)
and their effects on human health.

ffi:6q ieq er6-n EM ssa ftft-* s-6R h
rS-*1or qolq 6tfri 3ik s-i-fl qnq Hr-€il
q{ Etr wrq q€aT t €eq rf qdq fiftqr

b)

a)
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a. LO Questions Marks

LOlz b) Draw configurational diagram and series

hybrid and parallel hybrid vehicles. Explain

their finctioning also. Give examples (name)

ofsuchvehicle.

+,ft ETstrs 3t{ qqrff ET{frs fr-g( qr6-r}

h tnrq{*qia (1ffi) srqtrrq er6$

$k s{fi o-dfrfu eq-sr-E}r 5 sr-6} il
s-{6{ur (flq) q-f,rdt

6

2. I loff I al Drawblockdiagramofsolarelecficpower 
I

I I fainandexPlainhowitworks. 
I

I I qtat fr-gn qiqi lq o-r €fm'srqqm qir6i 
I

I I ue-fr orffi sqnr{dr 
I

I IOZZ I U; Definefollowingresistancesregardingvehicle
I I movement

I I I Gradingresistance

I I D Roadresistance

I I ,0 Accelerationresistance

I I rD Totaldrivingresistance

I I Fiq,frtud qfrrhito) qroq €qrd-{ b €+{

I I ii qturTfro fiftsr

I i D ituiqeRlt{

I I o t-sqfri\tr
I I o cquTqfui\t{

I I w) dea $sFh qfrR\tl

I I oR/3T?'lqI

I f,O13 | "i Drawconfigurationdiagramofhybridelectic

I I vehicleandindicatethecomponentsusedin
I I itwiththeirfi,rnctions.

I I EigBsqeF{o.G-8--+a'mroffienslzrlrE{

I I eqT{A3fliEq'{wq}qffiqriqdoq):iEs

I I o\ €ft-d ori gS s+or ord ern-{&r
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a. IIO Questions Marks
LO21 b) Define rolling resishnce and rolling resistance

coefficient. Describe the factors affecting
rolling resistance.

i)fuq iffi Gfl{ tfuq ft€q gqm o}
qfurTfr-d frfuqr iiftr iFrdT *1 qqrfuo

6ri qT-A Fr-ro) o-r quf{ fifrqr

5

3. LO31

LO32

LO31

LO32

a) Name the motors used in electric vehicles
Explain construction and working ol
permanent magnet qynchronous motor.

frgd erdi ii Bqqlr fr-n q-i ETd qH +
qrq qf,r$r wqFle i.i-e e-+cs qicr fi
€{qqT 3flr mrdBfu eq-sls}r

Describe the factors to be considered for
selection ofmotors used in electic vehicles.

ft=gn era_n { Bqq}T ffi qri qrd ffi6T
q+q mrd sqq frER ffi qfi qTd oTrdf
q'r quf{ 6fur

OR/3{eFlI

Explain constructional features of SRM,
which are usefirl in electic vehicles?

frEs ftffis qti( h ${qrrc{6 cTfraeuf
d sqErES d fu ft-gn 4rilii& ftt Bqqt{fi

tr
Explain with neat di agram*re single motor
configuration and dual motor config.uation.

HnU sIq-rfq eqrm-{ 1.oa fer mrffieg
BAi d.1T +ci 6rffia6 o1 eTflSlr

b)

a)

b)
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a. LO Questions Marks

4. L041

LO4l

LO42

LO42

a) Name the various types of energy sources

used in the electric vehicles. Describe the

requirement of energy sources of electric
vehicles.

fuga er6-n { wqt{ frt} qfi eiA frfr-d
q-{-R } wsl re}-di b qH {ftqt ft-gd
qrfi\ fi s-sf s\ilt fi s-rqerm-arei or
qnt{ fifrql
Compare the batteries used in electric
vehicles wit[r respect to specific energy
specific power, cycle life and cost.

ft-gd orE-n ii ET,r-i eTd ffii fr galr,
frftre wqt, frlie eTfr', 3rq qfi 3ft fiq-d

b ontm w fifrqr
oR/3TE-4[

State the need ofbattery management system.

Explain working of battery management

system (BMS) with its block diagnm.

fufr fl#id ftEq fr 3{rqa*Dol e-dr€ir

qio srqqrq eqrfi-{ ffi t-l"t frreq
(BMS) fr znrffi srrflr{tt
Explain principle and working of fuel cell
with diagram (inbrieD.

rqa dit il fr<r-d 3fu oTSAe d ddc ii
ftz qffd qqsEil

b)

a)

b)

5

5
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5. L041 a) Explain inbrief following terms regarding
batteries of Electical Vehicle.

I Enerrydensrty

D Powerdensity

O 'C'Rate
iv) State of Charge (SoC)

v) Depth ofDischarge (DoD)

5
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a. I{) Questions Marks

LO42

LO42

LO41

b)

fuga qrd-if fr defiq fi €qq if fr={ q-d Eh}

i+dq { qq-flE}r

I wut u+ce

D eTfr q{€

D 'C'te
w) rte e#5 ard lsoc;
v) iqer dTm. M @oD)
Explain constuction and working of lithium
ionbattery.

dR.rqq eirrrq ffi fr €qq-rT 3fu oTdfrfu
o\ eq-flg}r

OR/3TeFxr

Classiff charging methods of electic vehicles
and explain battery swapping and wireless
charging.

fugd qrfi) fr qlFfq frfHi 6T qriloaur 
]

fifr\ derT m rtftq q qtqre-fl qrid.r d 
Iqqsrdr 
I

Describe advantages of lithium based 
I

batteries as compare to lead-acid and nickell
basedbatteries. " 

I
*s-qfus 3ft fttum qTtlftd *eM fi 

|

gam { aftR.pq 3TrrrTfud fufl-q h an+f or I

slh fifr\ 
I

a)

b)
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6. LO51 a) Explain briefly the requirement of converter
for on board charger ofelectric vehicles.

frga qr-n h 3#r etd qrcfr h fuS zn-q&

fr enqq{fi-f,r3if d q'*q q qq-fl{ir

4
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a. LO Questions Marks

LO52

LOsl

LO52

b) Differentiate between isolated converter and

non-isolated converters with examples.

3ilzrd-e& eflc rfr-silT$-&es zrq& fi
ffq sidr d s-qrflq sFo we frfrqt

oR/3Tet4r

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

frgf, qrt-n A ftra qTq-& qr sqqtT Eti
qrd S.S. t S.m. o-qdd fr orffi
qTfl{}r

Differentiate between unidirectional and

bidirectional converters with their examples.

\-o. Raflq o-q& 3Ar B-Reflq E=4& b
dq erd{ o} u+eqq sft-o wE fifrqr

a)

b)

6

6

4

7. LO31

LO32

a) Explain construction and working of
switched reluctance motor (SRM) to be

used in electic vehicles.

fugd erilfi tt ugm di or-A ffi Rm-d&H

rler lsnu) 6t dqq-{r dr ordlalq
s-TsTdr

Explain regenerative braking in motors used

for electric vehicles.

fr-W qren +i ry6 q)-ciiii g{Srq 3IR\IF

d Eq-flEtl

b)

oR/3Te.Flr
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Questions

LO42

LOs2

Describe the different levels of charging of
electric vehicles with their ratings and type
ofconnector used.

fugd qr6-n o) qrffirr o-{i * frft.{ wit or
qlh w-6 effidT (tfu) eflr qc_i** il-q-flI
qtrd fifrqr
Explain in brief working of DC to AC
converter used in electric vehicles with
diagram.

frgn qrdi { wqtr fir} qri qTd S.rft. t
q.fr. o-<-& fr mrdqqTd i+dq if ft-d HE-d
qq-flr$r

F t2023t68s1
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a. IIO Marks
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