Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - VI EXAMINATION - SUMMER 2026

Subject Code: 4366403 Date: 18-05-2026
Subject Name: Electric and Hybrid Vehicle

Time: 10:30 AM TO 01:00 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) State the different Motor control strategies for EV application. 03
(1) EV 3ARa3210t #i2 QA4 ez [GrRIMEI @jeUsliA ¥lid]). 03
(b) Explain the working of Mild HEV with suitable figure 04
(@) 2o 214150Q 2119 Higes HEV of s 213904, 0¥
(¢) Discuss the benefits of HEV in terms of emission, energy efficiency and renewable 07

integration.

(8) Gcauol, G siIT2HAI 210 aidlofls0Nu A€)S01611 2ECTHI HEV oll SIUERAS 09

AT .
OR
(©) Make a comparison between EV, HEV and Conventional (ICE) vehicles. 07
(8) EV, HEV 21a u3uiaid (ICE) disall 94 Auiidell s3. 09
Q.2 (a) Discuss the role of inverters in EV. 03
(1) EV a1i gouoll oi@siofl 2T 530, 03
(b) Discuss the selection criteria of motor for EV application. 04
(o) EV 3RaB2i0t 312 220t uiedNoll HIUESIH uT S, 0%
(¢) Explain construction and working of Permanent Magnet Synchronous Motor 07
(PMSM) with suitable figures.
(s) uzaﬁow\a AAe RisotA H1e: (PMSM) ofl 24 ail Aal SI1¥ 194 AIg(d] 419 09
HH¥dI.
OR
(a) State the importance of direct drive system in EV. 03
(1) EVv ai sizidse glga Rizedq] decd siid). 03
(b) Draw and explain the performance characteristics of BLDC motor. 04
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BLDC #1220l s1142(13] di2ifG1sd i €131 4ol A9,

Discuss the challenges in adoption of EV in India.

CIRAHI EV 24Ul 199 1Hi 2A1ddl USSRl Ul 2.

Enlist the various methods to estimate SOC.

SOC ofl el 51341 H12 [AMAY Ygldlell GaY s.

What is Battery Management System (BMS)? Enlist name of its components.
a2?] Aalxydoe RIeH (BMS) §] 8? dail e2Sloll of 14 cUl.

Make a comparison of different charging levels of EV.

EV ail [A(A4 UI(F21 2d6] Aui1H el 3.
OR

Enlist the various methods to estimate SOH

SOH ofl el sladl 12 [AfA uglAaAoll AHIA2I S2.

Discuss the importance of temperature control in battery life and safety.
cl2?loll DUaISIN Aol A IHAHI dIUHIol [G1RI%RIot Hecdofl AUT S31.

Describe the architecture and major functions of a Battery Management System
(BMS) with neat block diagram.

23] Aol RIeH (BMS) of| 2A1(525UR Aol YU SRITo] dilal 215 Yes odls
SIIAIH A1 2.

Explain the term energy management system in hybrid vehicles.
elglds digaildi Q1o cud& ol HeIId] JICE AN,

Explain the role of fuel cells in hybrid vehicle systems.

algf(ds digol RIeHHi YAd Adofl ei(AsI Aaendl.

Discuss the power flow management of Parallel Hybrid Configuration.

AAHidR 8IS 3UUiSalall UIUR 5a] Aadoeal] AUl SA.
OR
Write a short note on Ultracapacitors.
AHe2IZURRA U ¢sl ollu dull,
What is regenerative Braking? How it works?
ReyoiR(ed AAfS21 9] 8?7 d 51 d s131 52 8?2
Explain Series Hybrid Electric Vehicle configuration with suitable figure.
Ao A1 2418 Fell s1g(ds JAS2S digel 3URUiSe AH¥d).
State the list of EV charging protocols used globally.

NN

dAs 2d? GuAlaIHi Adidl EV ull¥a1 yi2isiddl 1€l aendl.
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Compare solid-state batteries with conventional lithium-ion batteries.
Alfas-222 dedled] gdall UuRIaId (GIRuH-11RIel de?] A18) s,

Discuss the integration of solar and wind energy with EV charging stations for
sustainable operation.

251G s1H2013] HI2 EV 61[F21 2221001 218 A1 24al Udai Bloslall 2151520101 62U
S?.

OR
State the benefits of wireless charging system.
YI4RAA UI[F2I [R22Hall SIRUEI ¥RII].
Explain the different requirement of charging station for EV application.
EV A(TA5RI01 HI2 AU1[F21 2221010fl [AlAY ¥3RUIA] AHwd].
Explain V2G concept related to EV Charging with suitable figure.

EV A1(F21 21ci(Eid V2G vaiId A1 2415(d 2418 1H99].
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