Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IV EXAMINATION - WINTER 2025

Subject Code: 4342403 Date: 10-12-2025
Subject Name: Electric Vehicles

Time: 02:30 PM TO 05:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Explain in short: basic structure of EV using block diagram. 03
(1) &sai A3 odls siu21160 GUA2I s3la EV of] siareid 2ol 03
(b) Compare EV and HEV using any four points. 04
(@) iyl AR Yeiilall Guallal 38 EV 210 HEV of] 2rRuiiael 531, 0w
(©)  Explain architecture of parallel HEV using block diagram advantages and 07
disadvantages.

(8) odis SII2113o1] SIUE] ol JRgIUEI0l BUA S3]al AHidR HEV of A11SeSsU2 0Y9
HH¥AI.

OR

(¢)  Explain architecture of series-parallel HEV using block diagram advantages and 07
disadvantages.

(8) odls siu2lall SIRIEN 240 ARSIRUEIGN GUA2I sPla Aef-243idR HEV of 09
AI[S2sU2 AHM].

Q.2 (a) C(lassify motor used for EV 03
(1) EV a1z durid] alezq] uolls:el s2) 03
(b) Explain working principle of BLDC motor with diagram. 04
(@) 2115(d 2119 BLDC #ileaii 513 Rigidal 2adl, oY
()  Explain 3 phase 180 mode inverter with circuit diagram and waveform. 07
(8) Sz srua 210 AuL)aT 2118 3325 180 S Pou 2AmA), 09

OR
(a) Explain EV power-train in short 03
(1) EV uigz-2ot gsati 20310 03
(b) Explain working principle of switched reluctance motor with diagram. 04
(o) simi2ne 2018 Rar Raseo leetl 513 RAgidal Aaiend. 0¥
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Explain two quadrant chopper DC drive
A sdIsc2 AR SIA] slgfd A1)
Classify batteries used for EV.

EV #di2 9uRid] delile gaflsel 2.

Define following battery parameters.
1) C- rate

2) Battery Capacity

oflRall cle3l uRaien cuivIfRid s.
1)C-&2

2) ded elddl

Explain Lithium ion batteries with structure, working principle, advantages and

disadvantages.

(D3 140l Aedloll uall, SI- Rgid, SIUEI 2Hal ARSIRUEI A1 AHW).

OR
Draw a structure of fuel cell.
sS4 Ad ofl 2l €RN.

Define following battery parameters.
1) State of Charge
2) Specific Power

ofldall A2l URHILN AIvAIRId S?.
1) AU1al] Fefd
2) AIsS 2llsd

Explain ultra capacitor with structure, types advantages and disadvantages.

A2l ZURIeR0] citREI, USIRlol SIRIEI Aol AGIUEI 41 A+,
Classify different structures of batteries used in EV

EV ai gurid] dedlo] [A(AY =uot1A1of ua(lsel 5]

Explain Electromechanical brake system for EV in short.

EV 12 gAsglAs(oisd ds Rized gsHi Admdl.

Explain SRM drives for electric vehicle.

gA[52S diGal HI12 SRM Slgfd 144,
OR

Write Specific Energy (Wh/kg) of Lead acid, lithium polymer and lithium ion

battery.

dls ARAs, ([ YI[AH 2Hal ([AA4H 1Rl Ae3lal] AIssA B (Whikg) cuil.
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Q.5

(b) Explain Torque-Speed Characteristics of ideal EV Motors.

(1) 211e2T EV aleioll 215-2Uls dlaifRisdii) 2134,

(¢©)  Explain 3-phase 120 mode inverter with circuit diagram and waveform.
(8) (2 si1214 210 Aggial 219 3-3% 120 1S Joud2 AHudl.

(@) Draw circuit diagram of Full-Bridge LLC Resonant DC-DC Converter.
(1) gai-@e AcRAcA Rotoz slefl-slefl souéell 2A(Se s €13
(b) Classify HEV.

(1) HEV uollgd 2.

() Explain Conventional Boost PFC Converter using circuit diagram.

(8) 2ufSe siuznae Gualial sdlal uuRidld of2e Ul s0ué: 24dl,
OR

(a) Draw circuit diagram of Zero Voltage Switching Full-Bridge Phase-Shifted
Converter.

(1) %A ez RuRir gai-A 3x-Rise Socéel (52 i1 E1R.
(b) Explain in short: series hybrid electric vehicle.

(c1) gsai 21aied): 2R 61g(As YAISes digol.

() Explain Bridge less Boost PFC Converter with circuit diagram.

(8) 2lEe srua 2119 [y A ofpe U 50082 Axend).

*xk
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