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Fifth Semester

Electrical Engineering/Electrical and Electronics Engg.

Scheme OCBC 2019

ELECTRIC VETIICLES

Time : Three Hours Msximum Muks : 70

Note : D aU 7 Questions are Compulsory. Internal choices has been

given in each LO (.earning Outcome).

srfr z qar GTftqrd tr Gridkofim-iq q-.fm Lo (aft ette-m)
ti ftq q\ tr

D Incase ofany doubtor dispute, the Englishversionquestion
shouldbe treated as final.

ffi tfr non il sia eTet-ar ft-qrE fr R{fr { eif$ qrqr b
qer 6\ 3iftq q-a crrlmr

a. LO Questions Marks

1. LO11

LOt2

LO11

a) Describe the environmental and economic
impacts of using electric vehicles.

ft-{a r6-fi5gqqtq }qqffi 3fu 3TIRItn

eqrq) or quh frfrqr
Name the various hybrid electric vehicles.

Explain working of series parallel hybrid
electric vehicle with block diagram. 

-'
frfus ron fi ET{frs frgf, qrt-r} fi il-q

{frqr duft-qqiffi ET{Bg ft-gd qrE-rl fr
offi Rf{, 3rTts eil+*{ qq-fldr

OR/3{erlr

Explain inbriefthe need ofelectric vehicle
in present scenario. What are the challenges

before electric vehicles?

odqn qRieq d fr-gd qr6-ii fr sil-qeqfidl

of €$q { e{fls}r ft-ga sril+ fr g-frftqY

eqr t? qmgdr

b)

5

5

5
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a. LO Questions Marks

LAn Draw configurational layout of electric
vehicle and explain its fiuictioning.

fr-ga el-6q mT orftremm Asnse dfrq
.i\ w-A orffi qrs'r$t

5

'9 LO12

LO13

to13

LOt2

a) Explain working ofplug-in hybrid electric
vehicle withits blockdiagram. Name the
vehicle (car) in',r'hich this is used?

EarI-F Er{fi-s fr-gfr qT-dq ft ordsqTdt
€nr Gritrg $nfi-{ qqseSr w fr.ga aiu
o.r EFT -e-dtEt ffi rs q-<fr or wq}r
frqr qrdT ta
Draw and explain block diagram of solar-
electric powertrain.

'Ttr ft-qil qiqr h' o.r taio sr{rqm eqrfiI
eq-flT$r

OR/3TeHr

Drarv ieveiled block diagram of hybrid- 
|

electic vehicle and list the components r'*d. 
I

eEfis fr-gd arEc * qi:{ftro "'AeZ*f,o 
I

srernq qrr{d sfu wdri ffi qri qrd 
I

. Er-6t/qTrrt fr r{ct qir$r 
I

Explain working principle cfFCEV (Fuel 
I

CellElectric Vehicle) with neat diagram. 
I

Namethevehicleinwhichitisused. 
I

'rr*r +d ft-go al6t' 6r m"rd fr-qr.f, **i
ft-d tcFd r+rfls$r w frge qr6q s.r ilq 

I

TdT{& ffi fs-*r sqfi fuqr ffi tl I

"a)

b)

5

5

5

5
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a. IrO Questions Marks

3. LO2t

LO22

LOzt

LO22

ti) Define rolling resistance coefficient and state

the factors which affect it. Give values of
typical rolling-coefficient of resistance fu r
someVehicles.

'tfrq qfrRtt{ UUritF' at qfurTg-d ffftq
a'Er {d eqrfra umi qrd, 6rrdi o1 ftfuqt
gE qr-fli fr ftiln i)fu qfttq yrm *
frfQrE qrq qdrgh

Define following resistances reiated to
electrical vehicles

D Gradingresistance

D Roadresistance

ii| Accelerationresistance

iv) Total driving resistance

fi-gd qrtat t dEifud ftq sfrttii 6i qfu{Rn

fift\
l ntur qfrrlq

D lts qfrR)q

b)

o qft*E

a)

iv) grm qrcm sft-*t{

oRl3Tet-qT

Define aerodynamic drag and derive its
equation.

'ttgrqifro *rr' of qfurTBf, fie\ aAq

Ewb qftm-*"r fr sflft fiftqr
A tractor vehicle weighing 3 6 tonne is towing
arubbertired scraper weighing 45.5 tonne.

up a grade of 4o/r. What is the grade

resistance and total resistance in kg ofthe
combination ifthe rolling resistance factor is

50kg/tonne?

t)

4

6

4

6
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a. LO Questions Marks

96lqei qrfl fuflqtr rq{ 36 eq t, {6 T6
Tfl-etq-{ * *qi o} fr'fl-fiT {q{ 45.5 eq

t et{.T or w t, 4yo }'erq iBq wr qR

itfuq qfttq Wno or Hn 5okg/tonne d d
fs qftilq eflr gta qRR\r{ o-r qFr kgii e+r

$ry1, Ppryftrlr

4. LO31

LO31

LO31

LO31

Classify electrical motors used for electric
vehicles. Describe the requirements of
EVmotor.

frgd qrdii if wqtq ffi qr+ qrd ffii oT
qrflE-iur fiftql E-&Fqo a-5q fi6 fr
eirqe{o-f,r3rf 6l quf{ fiftqr
Explain the constructional features and
workingofSRM.

frE ffi fes (sRM) fr rirqrT.Tfi
ftqlsdrcIf eflr mrffi o\ qq-fl{Sr

OR/3TeHr

Compare the moton used for electic vehicles.

frg 
",E+ 

il ftrd wqt{ ii 3il-i eTd qtcri

fr gaw frfrqr {r
Explain consftuctional features, working and
contol ofPMSM. State is application in EVs.

'T{nfr gE-6 goq-6rd fr.{' fr
ftetqarcii, mrdqqrd 3ft fuiilTotrlrfl{dr
frgn qTEdi fr srh Bqqh qorglr

b)

b)

2+3:5

5

4

6

5. LO32 a) State the factors whichare consideredwhile
selecting a motor for electric vehicles.

ft-gf, q6-fi h ftrS ffii mr qqq o-{d o-'-q

GiqR qri qTA 6Ts-d of q-or{dr

J
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a. LO Questions Marks

LO32

LO32

LO32

LO31

b) Explain in brief regenerative braking in
motors used in electric vehicles.

fr-gd qrErl { wqh fr q-i qTd qtdii ii
gl-f-{q srTitrc Ed iidq C erfldt
Explain the in wheel motor configuration for

electic vehicle with diagram.

frgd er6-rf & ft{t 'fi-frf, *eq fr;qtq'
oi srqqlq 

"qd 
sqsTdt

OR/3Te.Fir

Explain single motor configuration (layout)

used inelectric vehicles. Name the electric

cars inwhichthis configuration is used.

ftgE sr-d-n q sqft ffi qri qrd s6a
6.i ft-<rs (deTrsc) d qqsT{nl (fu,

HR-d) sc ft-gq 6Tti b cTq q-dgd fr-€'i

Eq flffi.qlaFi cn-t Bqqti frqr rrqr tr
Which motor is used in Tata Nexon EV
(car). Give its specifications. Explain its

constructional features also.

erer ffiq fuo qrEq (on) it sqqtlT fr
q-i ild qleq or qrq q-dr$r {sh fra)s

ft-flq dft\ I {€ q}d{ 6l *iroqttro
fre}q-drcTi o\ qqgrEil

c)

a)

b)

a
J

4

I

5

5

6. LO4l Describe the advantages of lithium-iron
battery over lead-acid and nickel-based

batteries for EVs.

fr-g( qr6-rJ * ft{'i eftRrqq-3il-fi ffi fi
fs-qfrs ffii sfu ftfu-d 3rTtrTRf, ffi ff
gd-rT it ornrt or quf{ frfrql

4
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a. LO Questions Marks

LO4t

LO42

LO42

b) Define following terms related to batteries

| 'C'rate

D Batteryefficiency

ii) Energydenslty

iv) Powerdensity

v) SOC

VD DOD

ffiq t dEifud ftq qd d qfutTfr-d fiftqr
D 'C'tE

D ffi qerdr

iD sqt q+s

iv) eTfrd q{€
v) SOC

vD DOD

OR/sTerqr

Describe the methods ofcharging forEVs.

frgn qril+ h ftr$ qrfs'T fr ftErd or
quh fiftqr
Explain the need of BMS. Draw block
diagram ofBMS wittr its functioning,

BMS fr enqquo-dr q{sr{dt BMS or dfi
entu a-{-Eq"eft oTffi qrsfldr

6

4

6

LOs1 Which converter @C to DC) is mostly used
in EV and HEV? Explain its working with
diagram.

ft-gd qq o{ks frgd qrg-n { otq qT (S.rft.

E *.fr.) h-q& q-{S GrRr6 wqiT fuqT
qror tr {s o-q& ft oT{frfti ft-, qftd
qr${r{sr

5
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a. LO Questions Marks

LO52

LO52

LO51

LO51

b) Differentiate between unidirection and 
I

bidirection converter.

sn freftq sAq E-Rqflq o-q& h fiq 3id1

sg fiftqr
Explainbriefly the working of DC toAC
converter used in EVs with diagram.

ftqf, qr6-rf { a,T-i qrd nc (Ac o-<di fr'
orffi fur qtrd ii*q ii qqsr{it

oR/3Te,Fn

Draw configurational diagram of HEV
(Hybrid Electric Vehicle) based on power

electonics explain is frrnctioning.

orEBs fr"gd qIE-{ o-r qY-fl {A-+-fiftffi
srTqTfud orffi*qlia sr{rqlq trqrfi o-ld-
qurTal qqflEtl

Describe the converter requirement for on

board charger. Explain inbriefthe need of
auxiliaiy battery and motor drive ciicuit in

Er/s.

silq eig qT-dr & ftili 6-<& 6 3THq{fiflI3Tf

mr qdq fr&qr qErq6 ffi 3fu qt-et 
W-E-q

E-fAz fr fi-ga qriln ii GIrqa*DdI o\ delq

d €q-fl{il

c)

a)

b)

-€r€. -@<9-

2

J

5

3+2=5
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