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Preface | udra+T

This book, Mechanic Electric Vehicle, has been specially
designed to help students succeed in both academic
examinations and career-oriented preparation.

It includes detailed Trade Theory, Workshop Calculation and
Science, Engineering Drawing, Employability Skills, and a
question bank in mock test format based on the NIMI exam
pattern.

This book follows the latest syllabus prescribed by
DGT/NCVT and is aligned with the latest NIMI
examination pattern. It is structured for easy
understanding and practical application.

The MCQs in this book have been designed at multiple
levels—Remembering, Understanding, Application, and
Analysis—in a dual-language format to enhance
conceptual clarity and examination readiness.

Our goal is not only to help students excel in ITI courses
and NCVT examinations, but also to prepare them for
competitive employment opportunities in both the
government and private sectors.
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How to Study This Book | 39 Y¥dd &l eI hdl

The Trade Theory section is covered in detail. Students are
advised to study this section thoroughly and carefully, and
to develop a clear conceptual understanding with the help
of detailed explanations, diagrams, and a flow-based
presentation.

Except for the Trade Theory section, the other sections
contain important summaries. These summaries are
sufficient in accordance with the weightage of the
respective sections.

Practice the MCQs only after completing the theory part of
the module.

Students are advised to study this book in only one
language, either Hindi or English. They should not compare
the Hindi version with the English version during study.

In case of any discrepancy in technical terminology,
translation, or conceptual interpretation, the English
version shall be considered authoritative.

At the end of the book, practice sets based on the NIMI
exam pattern have been provided. Students are strongly
advised to practice these questions at least twice before
appearing for the examination.

To practice the question bank in a computer-based mock
test format, scan the QR code provided in the last part of the
book.
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Syllabus

Learning Trade Theory

Outcomes

LO-1 Apply the knowledge of power transmission system in electric vehicle, its basic components
and functions; electric vehicle motor, its speed control technique and motor controller.

LO-2 Identify and develop Battery Pack Components, monitor and check performance of high
voltage rechargeable energy storage system and Battery Management System.

LO-3 Perform battery testing, charging and cycling operations.

LO-4 Test and troubleshoot Accessory and Auxiliary Components - Power Steering, Braking and
HVAC Comfort System.

LO-5 Operate and troubleshoot Electric Vehicle Charging Ecosystem.

LO-6 Drive an Electric Vehicle following the safety rules for driving.

LO-7 Diagnose, repair, and testing of EV vehicles and subsystems and EV components.

LO-8 Regulatory requirements and new trends in electric vehicle.

Modules Workshop Calculation & Science

Friction Friction - Advantages and disadvantages, Laws of friction, co-efficient of friction, angle of
friction, simple problems related to friction. Lubrication. Friction - Co- efficient of friction,
application and effects of friction in workshop practice.

Centre of Centre of gravity - Centre of gravity and its practical application

Gravity

Estimation and | Simple estimation of the requirement of material etc., as applicable to the trade. Estimation

Costing and costing - Problems on estimation and costing.

Elasticity Elasticity - Elastic, plastic materials, stress, strain and their units and young's modulus.
Ultimate stress and working stress.

Algebra Algebra - Addition, subtraction, multiplication & division. Theory of indices, algebraic
formula, related problems.

Modules Engineering Drawing

Module-1 Reading of Electrical, Electronic & Mechanical Sign and Symbols used in Automobile.

Module-2 Sketches of Electrical, Electronic & Mechanical components used in Automobile.

Module-3 Reading of Electrical wiring diagram and Layout diagram used in Automobile.

Module-4 Drawing of Electrical circuit diagram used in Automobile.

Module-5 Drawing of Block diagram of Instruments & equipment of trades

Modules Employability Skills

Basic Career
Skills

a) Applying for a job with updated documents:

1. Building & reviewing resume 2. Cover letter 3. Application

b) Communication in English - Informal Communication (Topics include Gender, Life Skills,
Financial Literacy)

c) Communication in English - Formal Communication in Industry scenario

d) 21st Century ES Skills: Workplace etiquette, effective teamwork.

Future Work a) Introduction to Future Work Skills
Skills b) Platform & Gig Economy
c) Self Employment Plan (includes types of jobs students can explore outside their trade
jobs)
d) Migrating for work - Inter-state or International, success stories, safety practices (Success
Stories)
e) SDIP - Explore International jobs
f) Green Mindset
Engagement a) Family members gain awareness of the career aspirations
Activity 1: b) Job opportunities available for the learners and develop an encouraging mindset Learners
Family get a more conducive environment for career development.
Engagement

Entrepreneurial
Skills

a) Design Thinking
b) Build a business plan/self-employment plan




c) Present a business plan/self-employment plan

Internet Skills

)
) Using internet for self-learning
) Using internet for job search

) Digital skills for alternate career

Engagement
Activity 2:
Alumni
Engagement

a
b
c) Sending email with attachments
d
a

) Learners gain deeper insights about the workplace, its challenges and new ideas to solve
for the problems
b) Learners feel a greater sense of motivation and confidence towards their career.

Professional
Skills

) People Skills - peer, leader and team skills

) Personality Skills

) Thinking Skills - Future thinking, creative thinking etc
CPD for Career Growth.

Engagement
Activity 3: HR
Interaction

a
b
C
d)

a) Learners will be able to resolve their workplace and career related queries

b) Learners feel a greater sense of motivation and confidence towards their career.
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Learning Outcome | 3ffehr giRom - 6
6.1 Introduction to Driving System of Electric Vehicle | seifage arga &t

g1 T yurrett @1 afR=™

DRIVING SYSTEM COMPARISON: MECHANICAL vs. EV (ELECTRONIC) | 313fa%1 fRivew getan: Adfade aam St (oiagife)

MECHANICAL DRIVING SYSTEM | §bfAcet grsfas fRew

DIRECT MECHANICAL CONTROL
qeggl

NO ELECTRONIC SIGNALS
B Feiggie @ T8l

HYDRAULIC BRAKE LINES/RODS

TG 35 AZATF
(D
—_—
BRAKE PEDAL
ECer |
NO ELECTRONIC SIGNALS
qa fRdzror

EV DRIVING SYSTEM (ELECTRONIC CONTROL)
$dt gTafdeT fAvew (soiagiiae fAd=n)

SENSOR-BASED CONTROL | &%¥-3menfya fAzaor
ELECTRONIC SIGNALS | otaeife R

NO MECHANICAL LINKAGES

= -

' 3 B 2w fads a8
» ELECTRONIC ACCELERATOR v
- CONTROL (DRIVE-8Y-WIRE)
[ IR vaReve fidaor | ELECTRONIC
1 A CONTROL UNIT
! (E5a-aR-aTR) .
A \ N\ vt +| (ecu)/moror 3 =
CONTROLLER

ARG A gAe  TRACTION BATTERY
(ECU) / X FgteR daer &l ds

ECU/BRAKE &
Ve it s i | REGEN CONTROLLER
ELECTRONIC o
BRAKING SYSTEM ECU/
afd freem
84 (=R o
NAIA ELECTRIC MOTOR @
N ‘_(@ R A
AW ELECTRIC
N t MOTOR
REGENERATIVE BRAKING
af

Fig. 6.1: EV Driving System Overview | $t grsfan R sraeie

6.1.1 Definition (Fig.6.1)

The EV driving system refers to the complete control
mechanism that manages vehicle movement
through electronic signals instead of mechanical
linkages. It controls acceleration, braking, and
torque delivery to the wheels.

In mechanical control systems, direct mechanical
linkages operate throttle and brakes. In EVs,
electronic control systems (sensors and ECUs)
manage motor power.

Safe driving practices are important to ensure proper
energy utilization, smooth acceleration, and
prevention of accidents.

6.1.2 Main Driving Control Systems in EV
Drive-by-Wire System: Electronic control of throttle
and braking without mechanical cable.

Electronic Accelerator Control: Sensor-based
accelerator input to ECU.

Electronic Braking System: Electronically controlled
braking assistance.

Regenerative Braking System: Converts kinetic
energy into electrical energy.

www.teachtoindia.com
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6.2 Drive-by-Wire (DBW) Architecture | ST$9-a1-aR—R (DBW) HI=H1
EV DRIVING SYSTEM OVERVIEW | &4t grsfdw f@en sracitaa DRIVE-BY-WIRE CONCEPT
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Fig. 6.2: EV Driving System OverV|ew | éiﬁ;ﬁﬁﬂﬁizw S EricT

6.2.1 Introduction (Fig.6.2)

Drive-by-Wire (DBW) is an electronic control system
in which mechanical linkages such as throttle cable
and brake linkage are replaced by electrical signals.
In EVs, driver inputs are transmitted through sensors
and processed electronically.

DBW improves control accuracy, response time, and
system integration with other electronic modules.

6.2.2 Constructional Features

The DBW system consists of:

Accelerator Pedal Position Sensor (APPS)
Brake Pedal Sensor

Electronic Control Unit (ECU)

Motor Controller

Communication Network (CAN Bus)

These components work together to transmit,
process, and execute driver commands.

6.2.3 Working Principle

When the driver presses the accelerator or brake
pedal, the sensor converts mechanical movement
into electrical signal.

The ECU receives and processes the signal based on
programmed logic. The motor controller regulates
motor torque accordingly. Feedback signals ensure
smooth acceleration and stable operation.

6.2.4 Merits and Demerits

Merits:

Accurate and precise control

Improved efficiency

Reduced mechanical wear
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6.2.1 uR= (Fig.6.2)

3189-S1I-aRR (DBW) Ueh Setergiven s qured! g,
forad gifeet Sharel T4 siep feienst 9 Fifaeh feferst ol faggd
Gehdt grR1 ufaenfia fohar sirar 81 gt 7, Aretes gAYc IR
& g1 T Ui gid & dT Selaeie ® U & garfad fhg
S 1

DBW =1 &t aéiarar, ufafehar @@a qan o= saaeiFe
HISYell h A1 FUTCAT TehleheuT H R hecll &

6.2.2 fAmfonares fatuarg

DBW wumieft fAfaf@d geent @ e o+t gidl &:
Terdeiker Use uisiter a9 (APPS)

S Usel IR

SelagiFeh hatet gie (ECU)

TleR thelelR

TOR Jedd (CAN s9)

T gedh HeTeny dTeleh o 3Tl ! Uit TaTfaa vd
fAomfed <a €1

6.2.3 &rf fRAgia

ST9 TTeTeh Yardeiiex AT sich UsSel oh! gaIdT 8, df 4R Jifdeh
Tt ot fagga Toha & uRafdd sear 81

ECU urnfad difSies o TR UR Tehd ol T e 39hT
YEHEHUT Sl 8 | AlcR chlerk 34T & SHR HieR ich ohl
fRifT ear 81 thigdes Hohd A @RoT 3R FR&IR Fare
gffad &d 81

6.2.4 &Y Qe grfaar

CIEH
G&ter Td uRy)g A
geTRd gardr
gifaes foama & o
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Demerits:
Complex electronic system
Dependent on sensors and software reliability

6.2.5 Applications

EV accelerator control

Regenerative braking control

Advanced Driver Assistance Systems (ADAS)

6.2.6 Safety Precautions

Check proper sensor calibration.

Ensure proper grounding of ECU.

Avoid loose or damaged wiring connections.

Trade Theory

gif_at:

Sifeet getagif-eh yoreit

TR Ud IiedR i fasrg-aar o fAdRar
6.2.5 Sy

Y Tedeex fRga
gttt st fAiEror

USaes geaR Iy [&wewg (ADAS)
6.2.6 GRam wraurfaar

3T dR Ffase 6 S

ECU & 3faa arsfén gfafaa &3
St a1 o arafin el T a1

6.3 Accelerator Pedal - Troubleshooting and Repair | TeRieiReR U=d - &9
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« Accurate Control | ®éle fAdsor

* High Efficiency | 3= q&far
* Reduced Mechanical Wear |
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Driver Inputs 4
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f&weq

* Sensor Dependency | JR fRar
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Taoadiaa

(OLD MECHANICAL SYSTEM Accelerator Pedal —_— .
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Accelerat%%;edal GENERATION :> PROG%JE%MING 8 cm?rt&:er
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Feedback Signals
Ensures smooth acceleration
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I ZTYC

CANBUS
»| (Communication Network) (€
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AT wor 3R FRR ware gfifea st

APPLICATIONS | m’l

* EV Accelerator Control | $di cave fdaor

» Regenerative Braking Control | gafeft sifd faisron
* ADAS | 37d FI5aR HerIdT HuIcil (ADAS)

SAFETY PRECAUTIONS | IR&fT STaefa

+ Check Sensor Calibration | ¥R 3ierid &l 5 HY
» Ensure ECU Grounding | ECU TsfeT gfafeaa &¥
* Avoid Loose Wiring | glett araf @ oo

Fig. 6.1: EV Drive-by-Wire and Brake-by-Wire System | gt giga-ara-arR 3R Sh-a1g-amaR yomet

6.3.1 Introduction (Fig.6.3)

In an EV, the accelerator pedal controls motor speed
electronically. It sends input signal to ECU instead of
mechanical throttle cable.

6.3.2 Constructional Features

The accelerator pedal assembly consists of:

Pedal mechanism

Dual potentiometer or Hall-effect position sensor
Electrical connector and wiring harness

6.3.3 Working Principle

When the driver presses the pedal, the position
sensor converts movement into voltage signal. The
signal is sent to ECU, which controls inverter and
motor speed accordingly.

6.3.4 Common Faults
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6.3.1 aR¥=ra (Fig.6.3)

3t § vadelRex Usd Hiex i 1fd &bl seaei—e ®9
ffd rar &1 8 TifAe gifed dae & ”IF W ECU &t
g1 Tchd HoTaT 8l

6.3.2 Ruforares fRAdvard

Yaeliex Usa siddett Aefaf@d @ o+t gidl &:
SECKE

gaTeT UiefraieR a1 gicT-gthare Utshier &R

fagd SR U arafd gHa

6.3.3 & RAgia

ST9 dTeleh USd bl GETdT &, ol TS IR i ol dicest
Tohd H gfRafdd oedr 1 I8 dohd ECU ohl AT ST &, ST
I & SITER gac 3R Hiex i 7ifd i R e g1

6.3.4 9THIY Y
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No acceleration

Sudden jerking

Warning light ON

Reduced power mode (limp mode)

6.3.5 Diagnostic Procedure

Check sensor voltage output using multimeter. Scan
DTC codes. Inspect connector and wiring.

6.3.6 Repair Procedure

Replace faulty sensor, recalibrate pedal, and clear
fault codes.

Trade Theory

©ROT 9 g T

3TATeh ech o1

AT TehTST ST

&Y 9T A1 (fomg A1)

6.3.5 AqrAa ufdhar

HeCTHICR ST IUANT hich AR & diecsT S13cYe hl Sird
@R | DTC ohig Whel e | Thriarex 3R arafer apr fRteror e
6.3.6 wR¥Id ufehar

Suyuf FER & afawfid &, 95 H1 G Hfcise™ &,
JAT GIY IS T he |

6.4 Brake System - Troubleshooting and Repair | steh worTel - gy @St gd

HIHA

ELECTRIC VEHICLE (EV) BRAKING SYSTEM | Saifaeres are (gdt) sfdb feew

( HYDRAULIC BRAKING | gTsgifeies sifb |

Brake Pedal
LEGH

B

" 1~ Brake Fluid

Master Cylinder Reservoir
HRY

COMBINATION OF HYDRAULIC & REGENERATIVE BRAKING | grsgifcids 3iR gAsiidl bt &1 Saisi

( REGENERATIVE BRAKING | Gsiidt e |

Electric Traction Motor gGenerator
TR e HIeR (

) Normal Driving: Power from Battery
¢ A : Y&t A faredt

" Wheel Speed Sensor
e afte Few

S Electronic Control Unit (ECU)
ABS SAFRIAT Fgid gfie

(ECU)

Brake Caliper & Disc
a9 Hfaw 3 B

Vehicle Stopping & Stability <%
§> qIEA FHAT 3#1 ferar

Energy Recovered as
. Electrical Energy
< Tifest St

%mﬁ'gﬂuﬁa

COMMON BRAKE FAULTS & DIAGNOSTICS | 9THII 8 IV 3R s

COMMON BRAKE FAULTS | 10 s &Iy

Q& Soft Brake Pedal Reduced Regenerative Braking
W i 3 et (%) 2 gstea sien

TH
ABS Warning Light > Brakes Not Responding
(@) N sostmc

ABS JaTa-t H1er

DIAGNOSTIC PROCEDURE | SrrHifiea wfssar
g;eck Brake Fluid Level Test Brake Sensors _

———

eSS W oY S Y I T80T HY
Inspect Pads and Discs _ __ | Scan ECU Fault Codes
v &1 Fftam ¥ "' ECU B 318 3 A

Fig. 6.4: Electric Braking System Overview | scifaee sfdwt fawen o1 sractte

6.4.1 Introduction (Fig.6.4)

The braking system in an EV is essential for vehicle
safety and control. It ensures effective stopping and
stability under all driving conditions. EVs use a
combination of mechanical and regenerative braking
for better efficiency.

6.4.2 Classification

Hydraulic Braking: Uses brake fluid pressure to
operate calipers and discs.

Regenerative Braking: Uses traction motor to
recover energy during deceleration.

ABS (Anti-lock Braking System): Prevents wheel
locking during sudden braking.

6.4.3 Working Principle
Hydraulic braking operates by transmitting pressure
from brake pedal to calipers through brake fluid.
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6.4.1 uf=ra (Fig.6.4)

gt # sifch yoTTeft arg- <t grem e fAdsur & fag srdd
3T g | Ig gt grsfdn aRfAfaat & ure samae sk
fRRAr gt et 81 dgar garar & fag gt 7 gifdes qan
TSt sifchtT & TSI ol IUANT fohat STt 8

6.4.2 Faffenzor

grsgifaer SfdT: o Tggs & ST T IUANT aeh hfatlR
3R fe%eh ol Tarfeld wear g1

gergTSht sifeh: He & SR Soif g 8 dar™ Alex
T SUTNT T B

ABS (@dt-aTer sifehr fAen): s/ sfchm & k=
qfgdl & dich g ohl Aehdl &

6.4.3 &l RAgia

gsgifcich SIfhTT sioh UscT & hicloR deh sich UIge o AT
Y 319 TR Shech il St g | Gttt sifchi Alex &l
TGN heeh TS St ot fAgd it A gRafdd el 81
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Regenerative braking converts kinetic energy into
electrical energy using motor.

6.4.4 Common Brake Faults

Brake not responding

Soft brake pedal

ABS warning light

Reduced regenerative braking

6.4.5 Diagnostic Procedure
Check brake fluid level, inspect pads and discs, test
brake sensors, and scan ECU fault codes.

Trade Theory

6.4.4 9TH 9k 39

Sk o1 ufdfehar 7 3

HTIH sieh Used

ABS TdTa=t TepreT

gttt sifd & et

6.4.5 SeifAes ufdhar

TR T UA&I0T B, 9T ECU & G I8 Whe i |

6.5 Driving an Electric Vehicle (Practical Operation) | seifage arg= g«

(=aTagiRes 9aTe)

EV DRIVING PROCEDURES | gt srsfd ufehand

( PRE-QRIVING INSPECTION 1( STARTING PROCEDURE DRIVING PROCEDURE
grsfin @ ugat @1 Rdteron Wmﬁm gt 6t withar
(SoC) it wifr (Impro;/zfes Efﬁcienc%
Check Battery SoC Ensure Sufficient Charge | G&TT H GYR el
Switch ON Ignition Allow Self-Check
e gt (. SoC) | wafe aref gfAfda & S g e 3 g 3
?3 Avoid Sudden Brakin
@ = P Select Drive Mode °y AN A T @
N/ RI | gra i g ) and Rapld Acceleratlon
N "_ (Drive / Reverse) f S
Test Brakes & Steering D (g1 / Rad)
o R Eiafén &1 adteror 3¢ m
(Smooth Response | gare ufafsan) I'd
= Confirm No Release Parking
(( A )) Warning Lights Brake
~ gad - uIf s ot e Follow Traffic Rules & Monitor
qf® % foh oIS dara-it emge 781 & (Before Moving) FTaraTd s @ o Y SR TR @
| (Verify Dashboard | 3ElE gAafd &) J L (T | UEa) (Instrument Cluster | $¥gHE FTRR) )

Fig. 6.5: EV Driving Procedures | £t grsfam ufeharg

6.5.1 Pre-Driving Inspection (Fig.6.5)

Before driving, check battery State of Charge (SoC)
on the instrument cluster. Ensure sufficient charge
for the planned distance.

Inspect brake and steering operation for smooth
response. Confirm that no warning lights or fault
indicators are displayed.

6.5.2 Starting Procedure

Switch ON ignition system and allow system self-
check. Select appropriate drive mode
(Drive/Reverse). Release parking brake carefully
before moving the vehicle.

6.5.3 Driving Procedure

Apply smooth acceleration to improve efficiency and
battery life. Avoid sudden braking and rapid
acceleration.
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6.5.1 gd-arer fAftaror (Fig.6.5)
aTg et § G, ST Felee W St i TSt e fd
(SoC) &t sifa & | FAIfSa gt & oy wafea @t gfafaa
G

sieh 3R TR & Herrer o1 ARieror e gars ufdfdar
gfaa o3| ag gt &R Sk PIS Idra-t Tepier a1 G Hohadh
EEHAGEEEEES]

6.5.2 URY ufehar

ST ToTTett i ON @< T UUTTel! ehi W-URI&T0T & & |
Y 8159 AiS (gr5a/Rad) o1 99+ H | ag &t T &

gd T1fchT sich cht ATGeTIgdh Herd e

6.5.3 grsfanT ufehar
3811 U dedt oy # gieg & folg Gare @ror any Rl
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Follow traffic rules strictly and continuously monitor
the instrument cluster for speed, SoC, and warning
signals.

Trade Theory

6.6 Planning Work as per Standard Safety Norms | #THeh gR&iT A9l

SIER & R AT F91=T
EV SERVICE SAFETY GUIDELINES | g<ft z-‘lzn zgvm Renfdar
—» PRE- WORK PLANNING —» DURING WORK —» POST-WORK INSPECTION
rd-gd gterr aﬁmasaim M & a1 Aferr
EF s e OPERATING PROCEDURE SYSTEM OPERATION
e T : (SOP) STRICTLY foreen 3 <R T
AZ SOP Wmmuﬁ?m) — R
IDENTIFY HAZARDS: High Y -3
Voltage, Moving Parts, Hot
ﬁ g R
TEAH R AT CLEAR DIAGNOSTIC
wod e g e (> povwonseace . [ FAULT CODES
ARRANGE TOOLS: Insulated + FHEH T I AR % TR Hiee His
m Spanners, Torque Wrench, A ;I@-mi (+) TG &
" Multimeter, Diagnostic Scan Tool
_ SR AR FY: ggaaga'm
gare, AVOID METAL JEWELRY: BEGRR)
- @ g s B g s cn G ete, \ MAINTENANCE DETAILS
WEAR PPE: Insulated Gloves, IN SERVICE LOG
. Safety Shoes, Face Shield Wg Garr w1 & TER@E
it v Sqede ered, — faavur Rt ¥
ANAN g™ | J\ )

Fig. 6.6: EV Service Safety Guidelines | &t @ar grem fenfader

6.6.1 Pre-Work Planning (Fig.6.6)

Before starting any EV service work, carefully study
the manufacturer’s service manual and wiring
diagrams. Identify possible hazards such as high
voltage circuits, moving parts, hot components, and
sharp edges.

Arrange required tools including insulated spanners,

torque wrench, multimeter, and diagnostic scan tool.

Wear proper PPE such as insulated gloves, safety
shoes, and face shield. Proper planning reduces risk
of electric shock and equipment damage.

6.6.2 During Work

Follow Standard Operating Procedure (SOP) strictly.
Maintain a clean and dry workspace to prevent short
circuits and accidents.

Avoid wearing metal jewellery like rings or chains
during electrical work.

6.6.3 Post-Work Inspection
Verify proper system operation. Clear diagnostic

fault codes and record maintenance details in service

log.
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6.6.1 rd-gd gt (Fig.6.6)

foreft oft Soft Tar Rt ht URY e @ gd, FAafar it dar
gfecient Td arafT SR T AaeT-gdch SeTa e | 3=
gieest Gfche, mfasfia v, M sraaa der dYeur fhart S
G Rl Y gga™ 1|

$gcics W, Tich ¥4, AcEIAICR dYUT SRS &he ¢a
igd ATah IUhUN hl HIRIT e | IuJad PPE S
$goics G, GRET S Ud hy 2fies eRor e | 3fEd
IrorT faed SmaTd gd IuehvuT &ffd & S ahl & et
gl

6.6.2 Frf & IR

HT-eh T UfehaT (SOP) &1 S8 I Ul ohe | 217E Tfthe
gézmaﬁaﬁﬂzﬁam%gmaaﬁwqa@zﬁw

|

faga i & SR SIS AT I S &g SMTTOT Ug= &

CEll

6.6.3 hrafR fAfteror

quTTet! & 3Rd FaTe &l gfe i | SIS Q1Y i ITh
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MCQ's | sgfaeredta as

Q1. In an electric vehicle, the 'Drive-by-Wire'
system primarily replaces which traditional
control method? | v sifaees ag= # 'gga-a9-a—R"’
s gge: fha yrafRkes fRa=or RAfY &) agear 82

(a) Mechanical Linkage | if3e fefes

(b) Hydraulic System | grgglfeies yoTett

(c) Pneumatic System | =géfees gomeft

(d) Manual Gearbox | #31c fiRated

Ans. a | Sol. : The Drive-by-Wire system uses
electronic signals instead of mechanical linkages for
controlling throttle and brakes. | 31E9-I9-aR AeH
SAdeleh f&el ST IUINT T 8l

Q2. What is the principle of Regenerative Braking
in electric vehicles? | gaifage argal A gqaatsh sifehr &
fagia 8?2

(a) Converts braking force into heat | sifdT st @t ff &
IGAdT &

(b) Converts braking force into electrical energy |
3T et Y Ryt St e &

(c) Converts braking force into mechanical energy |
STkt a1 @t A Holl & FgerdT &

(d) Converts braking force into hydraulic energy |
ST o ! gTEgifcied oIl & sgarar &

Ans. b | Sol. : Regenerative braking recovers kinetic
energy during braking and stores it in the battery as
electricity. | gratstt siféh sifdh & Sk wifast St &t g
T St & 3fR 39 faoTelt & U & et & UG ol g
Q3. In the Drive-by-Wire system, which component
measures pedal position? | gEa-Ig-a”R AT &
hIF-91 "Ueh 9 Y fRATA ot Argar g2

(a) Brake sensor | ses 9&R

(b) Throttle Position Sensor | gfed TifSiee do=

(c) Clutch switch | o= feg

(d) Steering angle sensor | TR e TR

Ans. b | Sol. : The throttle position sensor detects
accelerator pedal movement and sends signals to the
controller. | gieet TifSie JOR Tariteider Gsat &ht 71fa Y
TEAMdT ¢ 3R cheleR ol f&er Aerar 81

Q4. In EVs, which system assists in cooperative
control during regenerative braking? | &t # geatsh
siféhT & SR "HEeRt AT d -1 fAvew ggrar
AT g?

(a) Motor Cooling System | Atex Ffei f&wen

(b) Power Steering System | draR ¥R fawea

(c) Electronic Brake System | ciagid sioh faed

(d) Battery Management System | et Usied ottt
Ans. c | Sol. : The electronic brake system blends
regenerative and friction braking for safe stopping. |
ST Sk R GaToft 3R aur S Y Freteht GRid
S | HGg el g

Q5. In Drive-by-Wire systems, which component
controls brake actuation electronically? | grza-ama-
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Trade Theory

IR fAed | I9-91 ged sa TageM &l soagi=e ©4
¥ frifa &war &2

(a) Brake fluid reservoir | sieh tefgs RerafR

(b) Brake Actuator Motor | sieh Taguex Hiex

(c) Brake Pedal Return Spring | s @ga et &I

(d) Mechanical Brake Linkage | aifaw s foien

Ans. b | Sol. : Brake actuator motors receive
electronic signals and apply brakes precisely without
mechanical linkage. | S TagUeR AR Saidg(+eh fa=Tel
UTed et & 3R FifAeh fofer & fo=m dier & 9 sk et &1
Q6. During regenerative braking, which
component primarily generates electricity? |
grafstt sféh & SR g 4 @ hi9-91 gea s saa
T 8?2

(a) Battery | st

(b) Electric Motor | safaee Alex

(c) Inverter | 3=z

(d) Brake Pads | st 989

Ans. b | Sol. : The electric motor acts as a generator
during braking, converting kinetic energy into
electricity. | sifchTT & SR gaifages AieR U STHReR & ®U H
1 el § 3R TfdsT St bl fosteft A agerdt 81

Q7. What type of brake force distribution occurs in
regenerative braking cooperative control? |

gt sfdr gt fAsror # fhe uehR &1 s aa
faeor gar 82

(a) Only front wheels | daer 3mt & ufgat &

(b) Only rear wheels | dhae di& & ufgat &

(c) Distributed among all wheels | T+t ufgat & =
faafa

(d) No distribution | &g fad=or 7t

Ans. c | Sol. : Cooperative control ensures balanced
braking across all wheels for stability and energy
recovery. | TRt gsr g+t ufgat & Tgfad sfd gfaa
T ¢ dTfch FRRAT 3R FHell GAUTG UTed 8f dh |

Q8. In a planetary gear system, if the outer ring
gear is held stationary and the sun gear is rotated,
what will be the motion of the planet gears? / T
et firR fawen & af? argd@ far e =6t ek war srg
3R |1 R &} gaman s, &t @A gt $ir afa o

(a) They will remain stationary / @ f@R &1t
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(b) They will rotate on their own axes and revolve
around the sun gear / & 39t ¢ IR gAT 3R T R &
(c) They will rotate only in one direction without
revolution / 3 ael Qe faem & AT, IR UReRAT &1 At
(d) They will move randomly / @ sifafaa &g & et
Ans. b | Sol. : Planetary gear system ® & sun gear
rotate &edT 8 3R ring gear fixed gia1 §, @l planet gears
39T axis R +ft rotate @Rd § 3R @Y g sun gear & ARY
3R revolve &xd g, S complex motion &R torque
transmission 8idT g1 / 51 ¥ IR goar & ok [ iR f*R
TG g, o wive R 7o+ ¢ IR god & iR a1 g a1 iR
& IRT TR UfehHT &hd B

Q9. In cooperative braking, which braking type is
used first in EVs? | Ggar) afehr # $ft § gad ugat
-7 SR UehR AT giar 82

(a) Friction braking | erfor sifeh

(b) Air braking | TR sfdr

(c) Regenerative braking | gatsit sifeh

(d) Hydraulic braking | grggtifeias sifchr

Ans. c | Sol. : Regenerative braking is prioritized to
maximize energy recovery before using friction
braking. | gafsft SfehT ot smerfierar & st & arfes St
G UTfed ot Sifererad fomar 17 |k

Q10. Which riding mode focuses on maximizing
vehicle speed and power? | si9-ar1 wsfEn Al agw
fi nfa 3R arfaa &t sifderaw A R dfga gar &2

(a) Comfort Mode | & His

(b) Economy Mode | g&iHiH! #ig

(c) Sport Mode | @t¢ A3

(d) Eco Mode | St B8

Ans. c | Sol. : Sport Mode increases responsiveness
and motor output for a more aggressive,
performance-oriented ride. | @i Ate ufdfehar 3k Al
3T3eYC ol JIEIdT & forad ugsH-dhigd gart fAerd 81

Q11. In an electric vehicle, what is the function of
the accelerator position sensor? | saifages arga &
TeRfleReR isiieq R @1 it o/ g2

(a) Control the headlights | gsascd @t AAfRa Fer
(b) Measure battery temperature | set dT9H HTGAT
(c) Detect accelerator pedal movement | GaRftelRex 98a
i 71f T gaT ST

(d) Control regenerative braking | g=atsit sifes &t
[BRIECECTG]]

Ans. c | Sol. : The accelerator position sensor detects
the movement and sends corresponding signals to
the motor controller. | TerfteRex Tisfier doR 71fd &t gar
AT & 3R Hiex dhelerR ol Tafad e dstar 81

Q12. Which safety feature ensures controlled
deceleration in EVs during regenerative braking? |
gren fatwar wie-wdt 82

(a) Cruise Control | &St shglet

(b) Stability Control System | f@Rar fAd=or gorreft

(c) Reverse Camera | Radf dmxr

(d) Sunroof Control | g=w Ao
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Ans. b | Sol. : Stability control prevents skidding and
loss of control during strong regenerative braking. |
& IR ol AchdT &

Q13. What is one advantage of using regenerative
braking in EVs? | &ft & geatsft sifeh o1 ues ai1o1 Fam 82
(a) Increased tyre wear | eRR foma sg-1

(b) Reduced vehicle control | arg fAd=or & et

(c) Extended driving range | grsfd 31 &1 g

(d) Increased engine noise | g5 R F&T

Ans. c | Sol. : Regenerative braking stores energy that
can later be used to drive the vehicle, extending its
range. | gttt sifchtT 1t ot U@ St & [ a1g # arga
P T & T ST fohar 11 Gepar 8, g 391 gt 81
Q14. What happens when you press the
accelerator pedal in an electric vehicle with a
Drive-by-Wire system? | grsa-amg-araR AQwew a«t
goifaees aTgd # o1 3y Yaieer G qaTd & ot o gian
8?

(a) Direct mechanical linkage moves the throttle | e
gifaes foles & dfed Terar &

(b) An electronic signal is sent to control the motor
speed | TR &t ifa &t FRIfRT R & AT T saaeiRe
&1er AT ST 8

(c) Brakes are applied | s @IQ SI1d §

(d) Headlights turn on | gsdTscH 1] & STTeht &

Ans. b | Sol. : Accelerator input is converted into an
electronic signal, which controls the motor controller
to adjust the vehicle’s speed. | TaieiRex 39Ye i
goagifes el & ggat foan sirar &, St arg= &t fa it
TEIST &R & foiw Hiex dhgleR ot RAfRa @w=ar g1

Q15. Which component adjusts motor torque
based on the accelerator pedal input in EVs? |
goifaeeh aTgHl # Taieier Usd 39YE & TR UR HieX
eidh ! hiFI-TT geh AT Tt 82

(a) Brake booster | e g&e

(b) Motor controller | HleR sheleR

(c) Air conditioning compressor | TaR shalerf=i hierR
(d) Battery Management System (BMS) | set usieq
yuTTett (BMS)

Ans. b | Sol. : The motor controller receives signals
from the accelerator pedal and adjusts the motor
output accordingly. | #lex ShgleRk Taieiker Igd & famiat
Tt ST & 3R Hiex 3TSeYC ol ST o STER FHRANSI el
gl

Q16. In a sprag clutch mechanism, what happens
when the inner race tries to rotate faster than the
outer race in the locking direction? | Tk T T
AFFAo0 d w1 gR 39 difh Qe A ar<er I @ dw g+t
&6 HfNeT e B, at aar @ar 22
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END CAP

(a) The clutch slips freely / o/ @da 9 & fthaerar &

(b) The sprags tilt and lock the races together [/ &1
ZIhehR ST 3T o cifeh R 3 &

(c) The rotation stops completely / guf Gt dRg Teh ST
g

(d) The clutch reverses direction / o=@ fem st a1 &
Ans. b | Sol. : Sprag clutch & sprags ¥& design gid & f&
Toh faerm & 2 tilt 81 inner 3R outer race & &9 wedging
action 9T vd €, S99 g1 @ik 8 SId 8 iR torque
transmit gid1 81 / ST Ferd & BT U e & glepae a1 39
P! dfch X 3d &, raY 2feh g gidT 8|

Q17. What happens if an EV driver frequently uses
rapid acceleration and sudden braking? | afg EV
BTSN TR-TR doT YoM 3R 31T S o1 3o
T g dt T g 82

(a) Battery performance improves | set ugeiH & gar

(b) Vehicle range reduces | aTg= &t 31 &H gt S &
(c) HVAC efficiency increases | HVAC G&fa1 9l &

(d) Regenerative braking is disabled | siRfeq sifdhm
fAfsra gt St &

Ans. b | Sol. : Aggressive driving drains the battery
faster, thus reducing the vehicle's overall range. |
31TehTHSh STSIAT Se<t ot dufl T THT ! &, Sy arg &t
T 35T hH gl STl B

Q18. In Drive-by-Wire technology, what replaces
the traditional mechanical throttle cable? | grza-
TI-IRR deh-1eh A URURh gifdeh ATeed had ol o
ufaenfad &=ar 82

(a) Hydraulic line | grggifeies areA

(b) Electronic sensors and actuators | seiaeii=e IR
3R Targed

(c) Pneumatic valve | =g#fes area

(d) Mechanical spring | aifae &t

Ans. b | Sol. : Electronic sensors detect pedal
movement and send signals to the motor controller
to regulate power. | SeidgiAeh TR dea I 7fd &1 Tar
AT & 3R Hier dhelerk i 2ife fafaaws & fag e dera
gl

Q19. What is a major impact of aggressive use of
Sport mode in EVs? | scifaeen arg-l & @ié Az @1
SIThTHh IUANT fohd TR U TG T HROT ST 82

(a) Extends battery life | Se<t Sita-T ot IgaT &
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(b) Reduces driving range | grsfd 357 &t & ear &

(c) Improves HVAC efficiency | HVAC G&rdT # 4R &edl
g

(d) Increases regenerative braking | fsiRfeq sifchm ot
ST g

Ans. b | Sol. : Aggressive acceleration demands more
power, draining the battery faster and reducing the
range. | 3MehTHeh TaeRe 3ifdieh ufary &Y 7T e 8,
I 9t asft & @A gidlt § 3R T A & STrelt 31

Q20. Which system in an EV ensures safer braking
by combining two braking mechanisms? | safaees
AT & S-a few 8 Afd dsl @t Py gefda
sfch gfafaa wear &2

(a) ABS system | Tdituy f@wed

(b) Regenerative Brake Cooperative Control | SsiRfea
EEREaRAER e

(c) ESC system | $uoh Ren

(d) Air brake system | TR e fer

Ans. b | Sol. : This control coordinates regenerative
and mechanical braking for effective and safe

deceleration. | ag fAdFur SsRfeT ok Fifes sfh &1
T el & dTich 99Tt SR gRierd dew gifaa g aa
Q21. What happens if HVAC usage is kept high
during an EV trip? | afd EV a1 & R HVAC T
AT 3ifdeR @ SQ At T ghar 8?7

(a) Vehicle's speed increases | arg= & 7ifd et 8

(b) Energy consumption rises | el @Ud S&dl 8

(c) Regenerative braking improves | {5 =Rfeq sifdhr &
YR gla1 g

(d) Battery voltage stabilizes | set aiees fRR g1 8
Ans. b | Sol. : HVAC consumes extra power from the
battery, leading to a reduction in driving range. |
HVAC &t @ srfafRed <rfa a1 3T e g, forad grsfam
31 F AT a1t B

Q22. In an EV, which factor is least favorable for
achieving maximum regenerative braking? | EV#&
Sfderan durfea e ura Fw+t & AT F9-a1 FRE
IS HH D 872

(a) Smooth deceleration | Rt #g nfa

(b) Sudden hard braking | s/ ds sifch

(c) Driving in city traffic | 2Tgx & ¢fther & grsfdm

(d) Gradual slowing down | &fR-¢fR eftar gam

Ans. b | Sol. : Hard braking often forces mechanical
brakes to engage more than regenerative braking,
reducing energy recovery. | a1 sfchtT 1R TifAehs ok &
8l

Q23. Which action will help maximize an EV's
regenerative braking potential? | EV & $si_fea
SfAT e & sifderaw et & fAT Fi-a1 Frf wgraw
ghm?

(a) Frequent sudden stops | SR-9IR 3Teh ST

(b) Smoothly releasing the accelerator | TaRaRex &t
fR-oR Ste

(c) Constant use of sport mode | @AR IE AIS T
SUINT AT
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(d) Driving at maximum speed | Sifehad fd & T
Ans. b | Sol. : Smooth deceleration without sudden
braking enables better energy recovery through
regenerative braking. | srame siféhT o famT R #ig wfa
T AoRfea sfth & A1egw @ dgar FHoif gAvifea gt 81

Q24. In a poppet valve system, under what
condition will fluid flow occur through the valve? /

Teh UTde area Aed A farg fRafa # ga 1 varg gm?

FLOW NO FLOW
i f q % | /
o * A { oy
% f d
] L/ J
% %/SPRING
POPPET
,ﬂ 5"—' VALVE 4 L/
//jl | | PH““ SEAT >
A /]
POPPET VALVE
(a) When spring force is greater than fluid pressure /
519 {8 9l g9 a9 4 3ifdes &)
(b) When fluid pressure overcomes the spring force /
9 59 g9 BT 9ol Sl UR e o

(c) When there is no pressure difference / 579 @13 g€
SR A gt

(d) When the valve seat is tightly closed / 5& areq e
& g 9 gt

Ans. b | Sol. : Poppet valve # spring valve ! &g 3@dr gl
9 fluid pressure spring force & 3iféiss gt SiraT 8, at
valve open gia1 & 3R flow [ gla1 81 / Ui area 7 &
dTed ohl §G I@dT ¢ | STd gd o1 31el f&T 91 & 3ifdehs gt ST g,
dt aTea GerdT & 3R UaTg 8T 8|

Q25. How does regenerative braking contribute to
EV safety? | isiRfea afdwr EV TRenm # & ghrer 3t
8

(a) By damaging the motor | Hex &l JerdT Ugme

(b) By reducing the need for mechanical braking |
ifies ST hY 3rmaaehdr Sl &H HXh

(c) By increasing vehicle top speed | arg &t sfig nfa
CEEN

(d) By disabling HVAC systems | HVAC f@%eq ot fAfsha
TP

Ans. b | Sol. : Regenerative braking helps in slowing
the vehicle efficiently, reducing wear on brake
components and improving safety. | JsRfeqT sifdhT
T8 ohl FHeTeTdT § AT e H HAGG ol g, Sich Teehl IR o
I HH el B R GRET H GUR Fed! 8l

Q26. Which action enhances EV driving safety on
slippery roads? | fohaer areft Wsehl R EV grafam gren
&l T2 & fag FF-a1 Frf ggres 22

(a) Rapid acceleration | &% TaielRe™

(b) Gentle braking and slow acceleration | ¢R si&
T 3R AT TaerRe
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(c) Full HVAC usage | guf HVAC 39aiT

(d) High-speed cornering | 3= 7ifa & g @1

Ans. b | Sol. : Smooth controls prevent sudden loss of
traction, enhancing stability and safety on slippery
surfaces. | 1 fAI=0T 3@ ¢ar™ &1 i AdhdT &,
e fheer areft Tag! W fRRaT ok grem agdt g1

Q27. If the accelerator pedal sensor fails in a Drive
by Wire system, what immediate action should a
driver take? | 3189 91 AR AT # af garfiel¥er
dsel R thel gl 11Tl Z15aR &l Jid T e 91ieg?
(a) Keep pressing the accelerator

(b) Switch off ignition and stop safely

(c) Shift to a higher gear

(d) Increase HVAC usage

Ans. b | Sol. : A faulty accelerator sensor can cause
uncontrolled acceleration; safe shutdown prevents
accidents. | meaT: oyl TeaRiielRer SER fRifa @ror e
ehdl §; GRf&Id a8 & a18 sfa 1 GEeT &l Achdl 3
Q28. What is the primary function of the
accelerator pedal sensor in a Drive by Wire
system? | 3139 a1 AR Q%A # gerileRer dsd SR &1
AT i T 82

(a) To adjust brake pressure

(b) To detect pedal position and send signals to the
motor controller

(c) To increase the HVAC output

(d) To monitor battery temperature

Ans. b | Sol.: The accelerator pedal sensor detects
how much the pedal is pressed and sends signals to
control acceleration electronically. | =arer: TarfleRex
U R USd & Ga1d ahl ATHAT ol IdT ol & 3R SAAae -ieh
&Y F @ruT FERd wA & g dohd derar &1

Q29. If an EV driver uses HVAC excessively in
winter, what impact can it have? | af? ge &t oe1an
gfdat A gadiodt o1 srcafdes Iuah &var 8, at g9t T
YT g1 JehdT &2

(a) Increases battery life

(b) Reduces driving range

(c) Improves regenerative braking

(d) Increases motor efficiency

Ans. b | Sol. : Excessive HVAC usage draws more
power from the battery, reducing the overall driving
range. | e Tadivdt & srafde IUAHT @ et @ sifdaw
afga Gt oeht 8, P gt grsfin IS w9 g ot 21

Q30. How does the Drive by Wire system enhance
safety in EVs? | 3139 90 arR fAwew &t & grenm & Q
Ferar a?

(a) Increases noise levels

(b) Eliminates the need for seat belts

(c) Reduces mechanical linkages and allows quicker
fault detection

(d) Boosts HVAC output

Ans. c | Sol. : Fewer mechanical parts mean lower
failure chances and quicker identification of sensor or
actuator issues. | ST &Y TifAch YFT &1 37 § HH
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fAthetdT hY 1T 3R TIR AT YaR[YeR hl THETST I dul
ggaH|

Q31. Which feature ensures that EV braking
remains smooth and energy-efficient? | &= &t
e gffda sl @ fah ot A gare ok sef-gera
o+t %82

(a) Manual brake adjustment

(b) Regenerative Brake Cooperative Control

(c) Overheating brakes

(d) Clutch pedal usage

Ans. b | Sol. : This system optimizes distribution
between regenerative and friction braking for smooth
stopping and energy recovery. | ST Ig UUTTel!

fOrTE gare Fobrae SR St g wfd gffaa gt 1

Q32. In the given assembly with springs and a
central rod, what is the primary function of the
springs in the mechanism? / fag wg f8in ok i
s aret et A f8rT &1 g wrf 1 82

(a) To generate rotational motion / gofF 7fa = &z
(b) To absorb shocks and maintain contact force /
STCeh! I MV AT 3R HUeh Il SHTQ T

(c) To increase electrical conductivity / fagd ateterdr
ErACI

(d) To reduce fluid pressure [ &d < &H &HAT

Ans. b | Sol. : Springs @7 39aNT shock absorption 3R
constant force sHTY T@A & faw fohar sirar g, S
components Ig! alignment 3R smooth operation &
g g1 [ f8ig gican! ol sranfid avd 8 R fRaR o7 a-1w
T@d g, S fAen gare 9 8 &Rf ohdT 8|

Q33. How does driving behavior affect EV energy
consumption? | grsfdn axagRr $dt oIt @ua &
g et 872

(a) It increases regenerative braking only

(b) Aggressive driving consumes more energy

(c) Smooth driving wears out tires faster

(d) Only affects HVAC performance

Ans. b | Sol. : Frequent acceleration and braking
wastes energy, while smooth driving conserves it. |
AT IR-IR @RUT 3R Sk & Io1f g gidl 8, STafch
AT 8T SHett sard! 8l
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Q34. What should a driver avoid to maximize range
in an EV? | §ft # 31 &t sifderas et & fAw =reres &t
&1 F9T 91fee?

(a) Slow acceleration

(b) Using HVAC minimally

(c) Frequent heavy acceleration

(d) Smooth driving

Ans. c | Sol. : Heavy acceleration drains battery
quickly, reducing overall range. | R ¥R @ROT St
I doft & FATE AT 8, [T Pt 35T hA gt w81

Q35. Why is sport mode not recommended for
long-distance EV driving? | &dft gft &t §ft grsfam &
e @é wis Faf ergRifda i 82

(a) It reduces regenerative braking

(b) It consumes more battery energy

(c) It limits acceleration

(d) It disables the HVAC system

Ans. b | Sol. : Sport mode prioritizes performance
over efficiency, draining the battery faster. | sarer:
e AYE gerar Sl gorT § Uaei it urafiichar aar 8, Sad
I St @ T it 81

Q36. If an EV driver uses sport mode continuously,
what should he monitor closely? | af2 ge geft areten
AR WIE A1 1 YT Fedl g, al 39 fFa i w®
TRt | ToR @t Tifge?

(a) Music system volume

(b) Seat belt usage

(c) Battery charge level

(d) Air pressure in HVAC

Ans. c | Sol. : Continuous use of sport mode drains
the battery rapidly, so close monitoring is required. |
REAT: WIE A ST AR ITINT et hl doit F FATG el
2, gafaq Pere AR srasae 21

Q37. In a multiple chain drive system, what is the
main advantage of using multiple chains instead
of a single chain? /| ATcflua A gsa fRAea d A &
TSI e A IUANT XA T =T ATH HIT &7

=@

I

0
W

I

MULTIPLE CHAIN DRIVE WITH GEAR
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(a) To reduce speed of the system / f&ee# i 7ifd &7

AT

(b) To increase load carrying capacity and transmit

higher torque / 3if&ieh YR a8 &dT 3R I &feh giafe

AT

(c) To eliminate the need for lubrication /| @g= &t

ST hdT AT AT

(d) To convert rotary motion into linear motion / gof=

T &t ek i & st

Ans. b |Sol. : Multiple chains load @t distribute &t €,

S/ 9 system higher torque transmit &R ¥ehdT & 3R

durability g&dt 81 / &g 99 ¥R &I fawiford et 8, fSaa

31ferep efdh gL 3R feepraud fAetar g1

Q38.1In an EV, what does the regenerative brake

cooperative control manage? | Ta gt &, gt s

gganft A= fRa vefaqa sar g2

(a) Only HVAC operation

(b) Only acceleration

(c) Balance between regenerative and friction braking

(d) Only lighting system

Ans. c | Sol. : It ensures smooth blending of

regenerative and mechanical braking for efficiency

and safety. | ST a8 qardn 3R graf & fag gatsh efk

Tifiieh AT & g Taor ) GRAE e 1

Q39. While driving an EV with a "Sport mode"

selected, what is the expected change in battery

consumption compared to "Economy mode"? | S

ek EV # " Az g1 oIt g, af "gahiarHt #is” i

gor= # dedt @ua # a1 srifaa ufkad= glar 82

(a) Decreases [ HH BT &

(b) Increases [ & &

(c) Remains same / THE W&t &

(d) First increases then decreases / g sgdl & fo ged!

g

Ans. b | Sol. : Sport mode demands higher

acceleration and power, consuming more battery

than economy mode. | @i Atg & =T @1 iR Afad Hi

ALk gict &, fores gt wg Y gorm & arfdes ded

@ gidl &l

Q40. In an EV, what does selecting "Comfort

mode" typically adjust apart from acceleration

sensitivity? | EV & "&hhé Aig" T TR @R

Hagfierar & SraTar AR W T FEEifad gear 82

(a) Suspension softness [ e i 7=

(b) Tire pressure [ CRR <l GaTd

(c) Brake pad pressure / sic 9 T gam@

(d) Gear ratios / iR srgard

Ans. a | Sol. : Comfort mode often tunes suspension

to absorb bumps for a smoother ride. | & A8

SR TR L I & T g dlich Tg! i dgaR dich 9

SraeniSa fokar S @)

Q41. In economy mode, which of the following

driving characteristics is enhanced to maximize

range? | sopiArH Atz A, A=faf@a 7 9 g grsfan

fR2tvar & I e & fAQ s sImaT 82

(a) Aggressive acceleration / 3fshTHeh @ROT
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(b) Quick regenerative braking / dst grafstt sifdh
(c) Gentle throttle response / = gifeat ufafehar

(d) Sharp turning ability / a1 g &Y emar

Ans. ¢ | Sol. : Economy mode softens throttle to
conserve battery and extend range. | s Al Yfea
gfdfehar sl @1 ST § arfeh dedt =g 511 Jeh 3R IS 96
Q42. What happens to regenerative braking
effectiveness at low battery charge levels? | A=
aedt arst wRY R gAatsht sifeh fir wemasfierar @ @ gar
&?

(a) Increases / ¢ St @

(b) Decreases [ ©¢ St &

(c) Remains unchanged / smRafdd &l &

(d) Stops completely / Gt %8 & Teh STdT &

Ans. b | Sol. : Low battery voltage reduces the ability
to absorb regenerative energy. | A5 dedt aiedst gratsh
ol el rarenfSd e Y &HdT ol HH R adT B

Q43. In Drive-by-Wire systems, if there is an
unexpected disconnection in the accelerator
sensor wiring, what should ideally happen? | g1z4-
T-arR A § aft vRfteRer 9w aafin & sames
RwraaeE g S, at erreef ®u @ = g Tfge?

(a) Immediate acceleration | dwhTel @ROT

(b) System shuts down throttle input / f%er gfed 37qe
g R AT g

(c) Maximum braking applied / 3tf@ehas sifch @ STt
g

(d) Switches to manual cable system / #J3d shael
e R AT a=ar g

Ans. b | Sol. : For safety, system cuts off throttle if
communication with pedal sensor is lost. | gzem & faig,
g3 dsel TR § HOR @Y S1dT ¢ of [a%eH gied @l &g & adr
8l

Q44. In a conical pulley drive system, what
happens when the belt shifts from a smaller
diameter to a larger diameter pulley on the driving
shaft? / sifAea geft grza RAew A sia e gsfdn amwe
& oIt are areft geft @ Tt @ areft geft uR fAge gt
g, dl FT g §?
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CONICAL PULLEY DRIVE

(a) The output speed increases / 3M3eYe 7Tfd Tt &

(b) The output speed decreases / 3m3eyge TIfd ged &

(c) The direction of rotation reverses / gufF & fasm s
STt &

(d) There is no change in speed / 7ifa & &I afkad= Tt
glar

Ans. b |Sol.: 519 deT 918 T dTelt ell R ST 8, af ufd
guiq 3rfdes gt R gidt 8, 98 driven shaft &I speed &H
8l STt & (speed « 1/diameter relation) | / §i8t Geft &R
deT 31T & T3y A Ted! § difeh i AT & GhATIUT!
gl &1

Q45. In "Comfort" mode, if the driver applies
sudden acceleration, what system adjustment
prevents jerky motion? | "&wé" wig H afe areien
STATIh @RUT T §, df FehaR i ol Ak & fAg v
a1 fAwew gurte gar 8?

(a) Sharp throttle mapping / a1 gifee &ftT

(b) Gentle throttle mapping / 1= gfeat &ft

(c) Increased motor RPM / #tex RPM F@H™T

(d) Higher HVAC setting / 3&a HVAC afdn

Ans. b | Sol. : Comfort mode ensures smooth, gradual
throttle response for a pleasant ride. | &< #1g T
g, Ak gice ufdfehar gRfAT a8 arfes amm ga@g gt
Q46. When a driver frequently switches between
sport and economy mode while driving, what
mechanical system experiences more stress? | S«
Teh ATeieh ZT3fAT & R IR-IR Wi 3R gehiAH Als &
it g &var g, at e gifaes voreft o= sifde qama
gsara?

(a) HVAC system / HVAC R%es

(b) Suspension system | L JoTTelt

(c) Powertrain system / UTaRg-T JoTelt

(d) Infotainment system / gthic-He Homett

Ans. ¢ | Sol. : Frequent torque changes stress the
drivetrain and motor assemblies. | ¥R-gR ¢Tdh & ulRada
T grsded 3R Hiex 3rddelt IR gd1d usdT gl

Q47. If driver dependency on regenerative braking
increases excessively, what risk arises during
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high-speed driving? | af =rerer &Y gratsht ST ar
3rafden fRefvan ag wireht 2, at s=a wfa gisfa & = &=
1 S I gar 8?

(a) Battery undercooling / sie<t @ 3rcafeieh &&1 g

(b) Delayed emergency braking / afaraeret sfeh & ot
(c) Steering system lock / &R & @t g

(d) Tire punctures / &R U4=R

Ans. b | Sol. : Overreliance on regen brakes can cause
slow reaction in emergencies. | GAITSI sl TR 3Afdh
frefRaT emmuTa fR&Afa= # efi+t ufafehar &1 R 59 Todt g1
Q48. If the HVAC system is set at maximum
heating in winter, what impact does it have on
battery life? | afe afdai & HVAC RAwen =t sifdwaa
giféT wr e fovar 11, &t 3T dedt sfiaw o &= g
3

(a) Increases battery life / Se<t Sfta= ggdT &

(b) Decreases battery life / st Sfta gedr &

(c) No impact / I gvma =gl

(d) Only affects vehicle speed / Shad arg- Tfd &t gTfad
FXAT &

Ans. b | Sol. : High HVAC load drains the battery
faster, reducing its life over time. | 3=a HVAC @ig st
Pl dsit & @reft T 8, S T7g & 1Y 9T Sia gedT 8l
Q49. In which mode will an EV display the most
conservative throttle response? | fs stz & EV wer&t
3ifdrep wieard) utee ufaferar ueffa sw¥m?

(a) Comfort mode / &wé At

(b) Economy mode / g@HTH Al

(c) Sport mode / @t #8

(d) Manual mode / #9331 A8

Ans. b | Sol. : Economy mode reduces throttle
sensitivity to promote energy saving. | g@HHT 718 eIt
I I IgTaT 21 & fiy et Yaeaefiedr ol i hedt 21
Q50. If a driver always drives in Sport mode
aggressively, what is the combined effect on
battery range and tire wear? | af areier gaem Wi
His H 3HTehIHeh a¥ich § TS hedl g, df 9t 397 iR e’R
o wR Sige uvia @ ghm?

(a) Battery range increases, tire wear decreases / se<t
(b) Battery range decreases, tire wear increases [ It
(c) Both battery range and tire wear increase / g
(d) No effect / &g gy T}

Ans. b | Sol. : Aggressive driving consumes more
energy and puts extra load on tires. | 3iTehre® grafdT
31 SHuif @Ud @t g 3R TRl R MfdRed YR sTadt 81
Q51. In a drive cycle, what is mainly analyzed? |
3189 A A g fohaat fRA=awor forar simar g2

(a) Vehicle color | arg- o1 <1

(b) Vehicle speed, stop, and acceleration patterns |
qre &t 71, T 3R @ROT & det

(c) Engine noise | §51 <t 3imarst

(d) Tyre tread depth | e/ &t TewE
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Ans. b | Sol. : Drive cycles simulate real-world driving
conditions to test vehicle efficiency and emissions. |
$18d ARIhe aRdfdh T o ZISFAT GTelTd I STIhUT ohid &
ik AT <hl G&TdT 3R ISt Sl URieruT fohar ST &k |

Q52. In which mode does an electric vehicle
provide the highest acceleration and dynamic
response? | safaee argd # foha Ais & Swaw
TFeRe 3R nfasfier ufaforar et &2

(a) Comfort Mode | & hé At

(b) Economy Mode | gHiH Al

(c) Sport Mode | @t¢ A3

(d) Eco+ Mode | Sal+ dig

Ans. ¢ | Sol. : Sport mode enhances motor output to
deliver quicker acceleration and sharper throttle
response, ideal for sporty driving. | @ #18 Alex
3T3CYC <l TGIAT g dTfch ol TerbeRer 3R e gifeer ufafehar
UG I ST Teh, St Wiet grefaa & foig smasf 81

Q53. Why is drive cycle understanding important
for EV drivers? | EV grgaRl & fAQ ST=a 9/ &t
HHST ) Ageaygul 82

(a) To increase insurance cost | ST @TTd Je™ & fag
(b) To optimize energy use and extend battery range
| STt SUANT Sl Srfepfeid Tt 3R St &1 at slgM & iy
(c) To reduce vehicle height | arga &t $aT & HA &
feg

(d) To increase air drag | arg ufaRter M & forg

Ans. b | Sol. : Different drive cycles like city or
highway driving influence energy consumption;
knowing this helps in planning efficient trips. | fafe=
3189 TTIehel 1Y fob LT8R AT IS I8faT il @ud ot
T hd &, 3 ST & P AT T FSHT a4 | 7Gg
e 81

Q54. What should the driver monitor frequently
while using regenerative braking heavily? | gatsft

www.teachtoindia.com
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sifdhT a1 Srcafdes SuAhT e THT arereh o fhd aR-aIR
iR & Tifee?

(a) Motor coolant temperature

(b) Battery charge level

(c) HVAC filter

(d) Steering angle

Ans. b | Sol. : Frequent regenerative braking charges
the battery; monitoring prevents overcharging
situations. | SIRET: AR YAATSHt sifchT § dedt aret gt &;
R e @ srfeiap aTfSi 6t fRATT T 41 ST ghdar 8l
Q55. In Drive by Wire systems, how is throttle
position transmitted? | g1sa I/ IR fA%wq & dfed
foIfa 9 yariRa gidt 22

(a) Through mechanical cable

(b) Through hydraulic pressure

(c) Through electrical signals

(d) Through air pressure

Ans. c | Sol. : Drive by Wire eliminates mechanical
linkages, sending electronic signals to control
acceleration. | SIR=T: 3189 I IRR JifA fofeh ot TATA
AT & 3R @RUT b} AR e & fAY getaeiHe Gobd doTdT
gl

Q56. When switching from "Sport" to "Economy"”
mode in an EV, what parameter adjustment saves
the most energy? | EV & "@Wié" & "sahlArd" Al &
g #va gug frg Rrfter auris @ 999 sifde St
Tadt 8?2

(a) Increase in regenerative braking / gaatstt sifch &
I

(b) Increased air drag / arg auuT & gfg

(c) Decrease in tire friction / R gvfur & et

(d) Higher motor RPM / 3= Hiex RPM

Ans. a | Sol. : In economy mode, stronger
regenerative braking recovers more energy. | g

Hig #, ASled gAdtelt sifch 31fdes w1t g umed heddt 81
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