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Fifth Semester

Mechanical Engineering
Scheme OCBC Z0Zz

IIYBRID VEHICLES
Time : Three Hours Maximum Marks : 70
Note : ) Attempttotarsxquestions. euestionNo. I (objectivetype) is

compulsory. From the remaining questions attempt anyftve.
g'm u: qqr Ed fifqqr qeq tr.q.ie. I (TqFE rqrn 6r)qM tr e)q qad fr * A-6 qiq 6i 5- atv,

'i In case of any doubt or dispute, the Engrish version question
should be treated as final.

fu* s s+x *.vto eTerqi fr.qrq fi fufr d eii_s qrqT il
qqq of Giftq q.rqT q.r&rr

L Choose the correct answer. 2 each
e-& sffi 6T trqq fiftqr
) what is the primary source ofpropursion inan erebtic vehicle?

(a) Gasoline (b) Diesel

(c) Electicmotor (d) Hydrogenfuelcdl

{SF{6 qr6r if wfqq unT.lTerft.m tr +qr tf
(sT) ffi{ (q) stq-d

(q) Ctri-6 +ir (ql E-{St* {.rrq +.d

D whichtypeofbatteryiscommonlyusedinmodemerecticvehicres
due to its highenergy density and efficiency?
(a) Nickel-Cadmium G.{iCd)
(b) Lead-Acid

(c) Lithium-Ion(,i_ion)

(d) Atkatine
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sq Brqf q-{cq eitr qe{dr fi 6TIBT 3lTgft-fi {ARflqt EIE+i {
eil'qdh q< fr-e"s-{-R fr ffi or sqqh fuqi qm tr
( er) fr-h-a-Affiqq (I.{iCd)

(o) fi-et-qfu-s

(q) frftqq-3Trq{ (Li-enw;

(q) eil{q

O The Field OrienLd Conrol (FOC) enables the induction machine

being controlled alike the

(a) SeparatelyexitedDCMachine

(b) PermanentMagnetDC Machine

G) SwitchedReluctanceMachine

(d) StepperMotor

fr-c am(as arfra 6oc; ge+en qefl-{ ED\ sS art FEiB-a

q;.gi { qeiq'ffirdT t
(er) erarr t qr6i Fro.6ri qiafr oc qeft{

(e) €.ilfr g+o oc ueft<

(s) fr--qs erfrto-r qsft{

(q) €w qtd{

iv) What is the term used for the process oftransmittrpg electricity

from the power grid to an electric vehicle for charging purposes?

(a) Electifi.cation

&) Transmission

(c) Grid-to-Vehicle(G2V)

(d) Charg,"g

*6 s{t* B h sfE{ Str * t*E*+ <n$ n<r ffi xrqQs
q,-{i fr qfuqT b frq fu-rl erd( EFT sqfrq fuqr qrar tz
(ei) ft-gd-fi{oT

(q) qffierr
(q) ft"s-E-€m-d (G2v)

(q) ilft{q
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2. a)

3. a)

b)

4. a)

b)

b)

t3l

Which type of electric vehicle uses a combinatiorr of an electric

motor and a traditional internal combustion engine, where the

engine is the primary source ofpropulsion?
(a) BatteryElectricVehicle@EV)

&) Plug-inHybridElectricVehicle (PHEV)
(c) HybridElectricVehicle(HEV)
(d) Fuel Cell ElectricVehicle (FCEV)

frrs q-fl{ mT {AFfo sl6q {&Fto +ci Gil{ qT{qko.,o{if,k6

€{ {qq b *d-fi mr sqdrr o-*at t, qEi isq quilfl EFT

mqfto eto tt
(er) ffi {dBn6 qr6-{ (BEV)
(e) E T-fi Er{frs {dRo Erfl (PHEV)

(q) aeks {eREr qrtq (trEV)
(q) *rq n-d {AR-6 q]-fi (FCEV)

Explain environmental importance ofhybrid vehicles and electic
vehicles. 5

ET{Bg qrilif di {&trt6 qrilif fi qqffi Td-€ of qrrwdt
Briefly explain the rvorking ofcomponents ofelectical propulsion

unitusedinElecticvehicles. . 7

qAR6 qrilii{ rgm frgd qTrtqE EEI{ il qcdfr offi
of selq d qq-flslt

Define the terms Capacity and state of charg" r.g*aing battery

ofhybridvehicle.

ET{Bg qr6q fr d'e$ } *tiq ii enill 3il-r qtd fr fr}ffi
qfuiTR-d frMr
Explain types of battery used in hybrid vehicles.

ETgBs qT6ii { ugffi trl b e-f,td fi qrslfr&tt
Write note on motor rating for hybrid vehicle.

ETqBs srdq b ft\ qt-fl tt'rr qs *e ftfudr

5
\

cni

5

Explain configuration and control of permanent magnet motor
drives. 7

ren$ g-d{

Et7fi) lt1LlX

q)-es ET{-q & ft-qm Bfl{ frri;ni fr zqr@T fiffir
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5. a)

6. a)

b)

7. a)

b)

8. a)

b)

14l

Write note on control strategies of series hybrid drive train used

in electric hybridvehicle. 5

{ARfi ETqfrs qreq { ugffi si€aT ET{frs grqq tq a foieot

wifrftdt qr frquft frrfuSr

Give schematic sketch ofpower tain architecture ofcomponents

forthe[picalelecticvehicle. 7

ftfc'ie seef,f, qrcq b' ftN e-i-d fr qr+{ {n al*go-or ot
q\qqe< d-q fifrr-Sr

Write note onplug-inhybridelectic vehicle. 5

w-q-$ ET{Bg Edei-6 qrr{ q{ ftprft frMr
Explain the series configurations ofHybrid drive train with neat

diagram. 7

Ersfrs qT{q tr il sitr-dT fr-qq' of we fr-* il q.rel qq.fl.r$r

Give the classifications ofElectic vehicle charger. 6

seRo qrEq qrdr or qrflo-<q4friqt

Explain configuration and contol of induction motor drives used

inhybridvehicles. 6

ET{Bg qrcii { lg{f, {s-{qn qteq HT{q fi ft-qs. 3fu frriinl
fr qrcqr frfrrqr

Write note on series-parallel configurations ofHybrid drivetrain
withneatdiagam. rr6

sts fr-{ & r+re{ ET{fr.s gT{q tr fr d-{-q-qtad (}jrqaT-
qqTqiil) fr-rqrfi'qr frquft ftfuir

b) Define any three key parameters for electic vehicle battery. 6

{ARi6 eTEq ffi fi ftq ffi dq sgs qTq+sf o} qRqTfrd

frfrrlr
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