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RE40051 Roll No:  cisusssunsanvassaian
May 2024
ELECTRIC VEHICLES
fruffa e : 39 [rfRrehas 37 : 60
Time allowed : 3 Hours] [Maximum Marks : 60
P () TT-midmemmy dds
Note : There are THREE sections in the paper A, B and C.
(i) QFTCH FIT GEAT] 3 T 10 977 & IR AT | IIF YT T 37 7 8 0q
T 10 977 TEGAE R F T F 8 |

Answer all the 10 parts of the question No. 1 in Section A. Each part carries
one mark and all 10 parts have objective type questions.

(iii) QT & 8 FwA 7 & B0 6 T F I G | T4F F7 3 3% B E G
577 5 ¢TI8T / 50 WG] 4 o7 i |

Answer any 6 questions out of the 8 questions in Section B. Each question
carries 3 marks and to be answered within 5 lines / 50 words.

(iv) QT T &6 3979 5 G 581 4 5971 & I G0 | 9% 597 8 3% &7 & Tq
§77 15 TIET / 150 ¥Ieg] 4 3o% &forw |

Answer any 4 questions out of the 6 questions in Section C. Each question
carries 8 marks and to be answered within 15 lines / 150 words.

(v) II% QI F G I9T1 B FHER T G1 FA BT |
Solve all the questions of a section consecutively together.

(vi) 1 Y37 4 3= 517 1 et 7 3 srgang S A 8

Only English version is valid in case of difference in both the languages.

VWA - T
SECTION - A
R ) % et ferggd are @ 3R grsfsrs ame § frforfad wesw w2
(a) o=f (b) Torga ame T e
(c) S (d) II:CE 9
Electric vehicle & hybrid vehicles have following components common except
(a) Battery (b) Electric vehicle control unit
(¢) Generator (d) Internal combustion engine
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BTSTS1S T o &1 Bid &
(a) T ife ot = et (b) Sl QAT
(c) Tt &g Srgwm (d) IR wht
Benefits of hybrid car are
(a) High torque at low speed (b) Energy recovery
(¢) Less air pollution (d) All of the above ’ .
T WH-F-TRIE, T TR TS $eifacd daed § e g, HEich 6
2
(2) r=a:ffga 9t =i (b) ferfrm-anue s
(c) 3fres et (d) e~

A plugin-hybrid is different from a conventional hybrid electric vehicle because it
has

(a) Built-in battery charger (b) Li-Ox battery

(c) More Batteries (d) Bigger Motor-generator

“zg ol #, S 1 I A I fga Wit S FW W o foran S €, W
5T il Y ST R |7 Sk T S STET FTSfe Worret o SR 1 = |
(a) ooft EEfore (b) HHHTRR 3I57S

() wH-F-TRE () Soft-TmmT=r wTEfis

“In this system, the engine is used to supply electrical power to the motor, which then
turns the wheels.” Select the type of hybrid system according to above description.

(a) Series Hybrid (b) Parallel Hybrid

(¢) Plugin Hybrid (d) Series — Parallel Hybrid
fe.am. /fe.on. wfteds =1 sTgR 8

(2) TS H (b)  GTE ST AT
(c) YA d) I T

The application of a DC/DC type converter is

(a) Mobile phone (b) Portable device application
(¢) Wind turbine (d) All of the above

S Rerdish w1 fila diedst seeh F 1 2 ?

(@ DxV., . b) Vv,+D

() V., x(1-D) (d Vv, +(@1-D)

What is the output voltage equation for boost converter ?

(@ DxV, ) V,+D

() V,x(1-D) (d V,+(0-D)

fe a1, /3. 491. YR % TRede BT S 2

(a) Trata ofts yem (b) Tefiertolia St

(c) W @ (a) 3 () S

The application of a DC/AC type converters are
(a) Uninterruptible power supply (b) Renewable energy
(¢) Computers (d) Both (a) and (b)
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(b) haeT JeIHITTh T T
(c) TeehIicTeh TIid | STET <hig i Tfd W
(@) SRie AT T
Reluctance motor can produce torque at
(a) Any speed less than synchronous speed
(b)  Synchronous speed only

(c) Any speed greater than synchronous speed
(d) All of the above

(ix) Frferiaa 3 @ ®F @ aefia Seb w1 =t & % g 3ugs gt ?

(2 it afm (b)y Soft mex

(c) IR (d) SUURH | T HIE T

Which of the following machine will be preferred to charge the battery ?
(a) Series generator (b) Series motor

(¢) Shunt generator (d) None of the above

(x) TSI SiehHl o TH ST BT 2 ¢
(a) Tez urn A e < &9 8 Rt 2 |
(b) Tem am weiv Het % &0 § 1 At R |
(c) feu am wshiv o v g aTesh 56t T Seest | U 8 I 2 |
(d) e arn w1 uve e aresh 9ot TEr Sieest & SRR 8 92 |

What happens during regenerative braking ?

(a) The DC machine acts as a generator.

(b) The DC machine acts as a motor.

(c) The back EMF of the DC machine is less than the applied voltage.

(d) The back EMF of the DC machine is equal to the applied voltage. (1x10)

YRE -t
SECTION — B

2. T o, wrsfors o ame 3R wm-$H-gTefsre fergra A <6t ger IR |

Compare electric vehicle, hybrid electric vehicle and plug-in-hybrid electric vehicle. (3)

3. grgd o IR U 3 T 1 ST ?

What are the differences between drive train and power train ? 3)
4, aTE A aRpTiaehiE Yl i gugsd |

Explain aerodynamic drag in vehicle. 3)
5. T amee 6 fe.un, /R o, aftedes 1 T ITEM R ?

What is the use of DC/DC converters in electric vehicle ? A3)
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forega are & ford eht fergga Tiedl o1 Swgm fepn ST @ 2

Which electric motors are used for electric vehicle ? 3)
TehTeRla SIeh—TEde o1 & 7 I8 Hel 1M Bl & 7 THmsd |
What is unidirectional power converter ? How does it work ? Explain. 3
St % faftrer Qe 3 wm fafaw |
Write name of different battery parameters. &)
HieR Bt foees det I § 7 Tasd |
What is solar photovoltaic cells ? Explain. 3
YoM —§
SECTION-C

-3 - T ared | W ol S e Tl forea vews S-S @ 2 wmEnsd

What are the various electric components used in Plug-in electric vehicle ? Explain.  (8)

e T U 39 T GHSG & 7 9187 11 b1 YT S a9l Fefaiad et @
'GTISTIS?}:

What do you understand by vehicle movement ? Explain following factors affecting
vehicle motion :

(i) TR USE IMESH

Tyre ground adhesion
(i) fem vfdg

Rolling resistance 8)
Sfeet geisre ared <l fereafia Ty swawen =) wfem wmemsd |
Explain the detailed configuration of a complex hybrid vehicle with diagram. 3

Tergga I & uftades o1 9o 3u=RT 2 7 uftades o =l yere g @l wwes |

What is the use of converters in EV ? Explain principle of stepdown operation of
converter. )

R-L R % 1Y 3Tg-9g fe.o1/9.97. 37t o S forgr o6 ameisd |

Explain working principle of operation of half bridge DC/AC inverter with R-L load. (8)
FoRfcreh STt B T BN & 7 $U TSt B 1Y Ragra, TR S -gTH o i fafa |

What is alternative energy sources ? Write working principle, type, advantage —
disadvantages and applications of fuel cell. ®)



