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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

Modules

Trade Theory

Workshop safety
practice

Organization structure of the industrial training institute, importance of health and
safety, Element First-aid, Safety practice -fire extinguishers, Basic understanding on
Hot Work

History of
Automobiles

History and developments of automobile industry, Classification of vehicles, Uses of
hoists, jacks and stands

Basic electrical
and electronics

Introduction to electricity, Electric and electronic accessories, Capacitors, Switches

Electric Vehicle
Technology

Introduction to electric vehicle technology, Electric vehicle functional systems, Electric
Vehicle suspension, brake system and EV body engineering

Hand and power
tools

Electrical vehicle body engineering

Basic of AC & DC
and Electrical
cable

Electrical terms, Conductors and insulators and semiconductor properties

Maintenance of
automobile
electrical
components

Automobile electrical architecture of power supply systems

Automotive
wiring and
Electrical
accessories

Electrical vehicle wiring and circuit diagram
Horn

Electric vehicle
safety systems

Air bag and seat belt
Electrical and electrical Architecture
Dismantling and assembling of Electrical vehicle parts

Automotive basic
electricity

Principle of electrical engineering
Magnetism, Relays

Modules

Workshop Calculation & Science

Unit, Fractions

Classification of unit system. Fundamental and Derived units F.P.S, C.G.S, M.K.S and SI
units. Measurement units and conversion. Factors, HCF, LCM and problems. Fractions
- Addition, subtraction, multiplication & division. Decimal fractions - Addition,
subtraction, multiplication & division. Solving problems by using calculator.

Square root,
Ratio and
Proportions,
Percentage

Square and square root. Simple problems using calculator. Applications of Pythagoras
theorem and related problems. Ratio and proportion. Ratio and proportion - Direct
and indirect proportions. Percentage. Percentage - Changing percentage to decimal.

Material Science

Types of metals, types of ferrous and non-ferrous metals. Physical and mechanical
properties of metals. Introduction of iron and cast iron. Difference between iron &
steel, alloy steel and carbon steel. Properties and uses of rubber, timber and insulating
materials.

Mass, Weight, Mass, volume, density, weight and specific gravity. Related problems for mass, volume,
Volume and density, weight and specific gravity.

Density

Speed and Speed and velocity - Rest, motion, speed, velocity, difference between speed and
Velocity, Work, velocity, acceleration and retardation. Related problems on speed & velocity. Work,
Power and power, energy, HP, IHP, BHP and efficiency. Potential energy, kinetic energy and
Energy related problems.

Heat & Concept of heat and temperature, effects of heat, difference between heat and

Temperature and
Pressure

temperature, boiling point & melting point of different metals and non-metals. Scales
of temperature, celsius, fahrenheit, kelvin and conversion between scales of
temperature. Temperature measuring instruments, types of thermometers, pyrometer
and transmission of heat - Conduction, convection and radiation. Co-efficient of linear
expansion and related problems with assignments. Problem of heat loss and heat gain




with assignments. Thermal conductivity and insulators. Pressure - Concept of pressure
and its units in different system.

Basic Electricity

Introduction and uses of electricity, molecule, atom, how electricity is produced,
electric current AC, DC their comparison, voltage, resistance and their units. Conductor,
insulator, types of connections - series and parallel. Ohm’s law, relation between V.I.R
& related problems. Electrical power, energy and their units, calculation with
assignments. Magnetic induction, self and mutual inductance and EMF generation.
Electrical power, HP, energy and units of electrical energy.

Mensuration

Area and perimeter of square, rectangle and parallelogram. Mensuration - Area and
perimeter of Triangles. Area and perimeter of circle, semi-circle, circular ring, sector of
circle, hexagon and ellipse. Surface area and volume of solids - cube, cuboid, cylinder,
sphere and hollow cylinder. Finding the lateral surface area, total surface area and
capacity in litres of hexagonal, conical and cylindrical shaped vessels.

Trigonometry

Measurement of angles. Trigonometrical ratios. Trigonometrical tables. Application in
calculating height and distance (Simple applications)

Modules Engineering Drawing

Introduction to Introduction to engineering drawing and drawing instruments. Conventions. Sizes and
Engineering layout of drawing sheets. Title Block, its position and content. Drawing Instrument.
Drawing and

Drawing

Instruments

Lines- Types and
applications in
drawing Free
hand drawing

Free hand drawing of Geometrical figures and blocks with dimension. Transferring
measurement from the given object to the freehand sketches. Free hand drawing of
hand tools and measuring tools.

Drawing of
Geometrical
figures

Angle, Triangle, Circle, Rectangle, Square, Parallelogram. Lettering & Numbering-
Single Stroke.

Dimensioning

Types of arrow head. Leader line with text. Position of dimensioning (Unidirectional,
Aligned)

Symbolic
representation

Symbolic representation - Different symbols used in the related trades of mechanic
auto body repair/ electrical and electronics / diesel / tractor / two and three-wheeler

Concept and

Concept of Axes, Planes, and Quadrants. Concept of Orthographic and Isometric

reading of Projections. Methods of First Angle and Third Angle Projections (Definition and
Drawing Difference).

Reading of Job Reading of Job drawing of related trades. Mechanic Agricultural Machinery, Mechanic
drawing of Motor Vehicle, Mechanic Electric Vehicle.

related trades

Modules Employability Skills

Introduction to Outline the importance of Employability Skills for the current job market and future of
Employability work. List different learning and employability related GOI and private portals and their
Skills usage. Research and prepare a note on different industries, trends, required skills and

the available opportunities

Constitutional
values -

Explain the constitutional values, including civic rights and duties, citizenship,
responsibility towards society etc. that are required to be followed to become a

Citizenship responsible citizen. Discuss the role of personal values and ethics such as honesty,
integrity, caring and respecting others, etc. in personal and social development.
Becoming a Discuss relevant 21st century skills required for employment. Highlight the importance

Professional in
the 21st Century

of practicing 21st century skills like Self-Awareness, Behavior Skills, time management,
critical and adaptive thinking, problem-solving, creative thinking, social and cultural
awareness, emotional awareness, learning to learn etc. in personal or professional life.
Create a pathway for adopting a continuous learning mindset for personal and
professional development.

Basic English
Skills

Use appropriate grammar and sentences while interacting with others. Read English
text with appropriate articulation. Role play a situation on how to talk appropriately to
a customer in English, over the phone or in person. Write a brief note/paragraph /
letter/e -mail using correct English.




Career
Development &
Goal Setting

Create a career development plan. Identify well-defined short- and long-term goals

Communication
Skills

Demonstrate how to communicate effectively using verbal and nonverbal
communication etiquette. Write a brief note/paragraph on a familiar topic. Explain the
importance of communication etiquette including active listening for effective
communication. Role play a situation on how to work collaboratively with others in a
team.

Diversity and
Inclusion

Exhibit how to behave, communicate, and conduct oneself appropriately with all
genders and PwD

Financial and
Legal Literacy

Discuss various financial institutions, products, and services. Demonstrate how to
conduct offline and online financial transactions, safely and securely and check
passbook/statement. Explain the common components of salary such as Basic, PF,
Allowances (HRA, TA, DA, etc.), tax deductions. Calculate income and expenditure for
budgeting. Discuss the legal rights, laws, and aids.

Essential Digital
Skills

Describe the role of digital technology in day-to-day life and the workplace.
Demonstrate how to operate digital devices and use the associated applications and
features, safely and securely. Demonstrate how to connect devices securely to internet
using different means. Follow the dos and don’ts of cyber security to protect against
cybercrimes. Discuss the significance of displaying responsible online behavior while
using various social media platforms. Create an e-mail id and follow e- mail etiquette
to exchange e -mails. Show how to create documents, spreadsheets and presentations
using appropriate applications utilize virtual collaboration tools to work effectively.

Entrepreneurship

Describe the types of entrepreneurship and enterprises. Discuss the process of
identifying opportunities for potential business and relevant regulatory and statutory
requirements. Describe the 4Ps of Marketing-Product, Price, Place and Promotion and
apply them as per requirement. Create a sample business plan, for the selected
business opportunity. Discuss various sources of funding and identify associated
financial and legal risks with its mitigation plan.

Customer Service

Duration

Describe different types of customers. Role play a situation on how to identify customer
needs and respond to them in a professional manner. Explain various tools used to
collect customer feedback. Discuss the significance of maintaining hygiene and
dressing appropriately.

Getting ready for
apprenticeship &
Jobs

Draft a professional Curriculum Vitae (CV). Use various offline and online job search
sources such as employment exchanges, recruitment agencies, and job portals
respectively. Demonstrate how to apply to identified job openings using offline /online
methods as per requirement. Discuss how to prepare for an interview. Role play a mock
interview. List the steps for searching and registering for apprenticeship opportunities.

Introduction to
Artificial
Intelligence (AI)

Understanding AL. How does Al work? Types of AL. What can Al do? Impact of Al on Jobs
& Industries. Exploring Careers with Al Learning with Al Using Al Responsibly.
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7. Maintenance of automobile electrical components |

Sietntarse fage sragal o1 aREE
Ans. a | Sol. : The motor controller regulates the
energy transfer from the battery to the motor. / Alex
=R At @ Hiek deh Hoft RIFTART A T AgH &ear g1
Q52. What is the main advantage of using electric
motors over internal combustion engines in
vehicles? arg=il & gcifaea Alel & IUTNT &1 J&T ATH
T g?

(a) More maintenance / 3ifdier I@R@E

(b) Quicker acceleration / a @vur

(c) Higher fuel consumption / 3= $4= @Ud

(d) Heavier weight / ¥t a<i=

Ans. b | Sol. : Electric motors provide immediate

torque, resulting in quicker acceleration. / gafagds Alex
X < UM et 8, oI as @RoT giar 8l

Q53. Which of the following is used to test the
functionality of an electrical circuit? Ff=faf@ad &
®1 T1 gy affe fi Frfeman f @i F@ & A
U faat ST &2

(a) Multimeter / AcdiHier

(b) Oscilloscope / Siieitepia

(c) Thermometer / emfHtex

(d) Barometer [ sRiHiex

Ans. a | Sol. : A multimeter is used to measure
voltage, current, and resistance to test the
functionality of electrical circuits. / AecHIeR &1 ITART
faga afche &t wrigmdaT 6t ST T & Ay diees, arT 3k
vferte ATqA & feiw foa St 81

7.1 Introduction to Automobile Electrical Power Supply Architecture |

Sictntargd fagga aafer smgfe wa=m & aR=a

AUTOMOBILE ELECTRICAL POWER SUPPLY ARCHITECTURE
gﬁ@m TR s Sifhedar

CONVENTIONAL VEHICLE SYSTEM ELECTRIC VEHICLE (EV) SYSTEM
URYR® arg Homeit gafae® arg (EV) woredt
Engine | Supervising Protection Devices
Uc.?"ggb SyEiame a0 = 1. Power Inverter / Traction
. Nit (ECU)) e harai Motor Controller —P[ Motor ]J
Power generatlon Protaction Ignition System gnﬂ%ﬁgrzg? 4 TR 3¢ /
o (¥ Devices & Starter s Ffor AR
g Rwm ok High-Voltage 2. High-Voltage Loads
¥ ®R QQ —p| Battery Pack (e.g., High-Volt AC Compressor)
> =[085l gz QY| windiis [T siasts @2, o e e e
12V Lead-Acid . POWer ] Tigting | | GeneoPort | e ->|3' On-Board Chalrge’|
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Fig. 7.1: Automobile Electrical Power Supply Architecture | 3ifeinlaTsd seifagae UTar 9weTs sfhearR
7.1.1 Introduction to Automobile Electrical Power  7.1.1. siteitarse fagga 1faw sgfd siwemn & af=eg
Supply Architecture (Fig. 7.1) (Fig. 7.1)
Definition of Automobile Electrical Architecture: SifcHEaEa ﬁga TG B gl

Automobile electrical architecture refers to the
structured arrangement of electrical components,
wiring systems, power sources, control units, and
loads in a vehicle. It defines how electrical energy is
generated, distributed, and controlled for proper
vehicle operation.

Importance of Power Supply System in
Conventional and Electric Vehicles:

In conventional vehicles, the electrical system
supports ignition, lighting, and auxiliary functions. In

www.teachtoindia.com

SifctHtaTge fagld TRaT arg # fagld gedhl, arafar
Gead(@Id a1 &l HefHd el g1 ag FReiid el g fb
aTg o 3fed HeTer & ol fagld SHoif et S, faaRd
3R fifaa i et 81

RN 3R fagga arg=i # arfaa smgfef worreft s
HEd:

TRORATT are-i d, fagd goredt sfem, uenrer sgaer ok
eI il T g9 Pt 81 fagd argt (EVs) #, <rfaad

125



Teach To India Publication
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Electric Vehicles (EVs), the power supply system plays 3Tgfc ToTeft ¢arm Hiex ot g, =0T Afega &

a major role in driving the traction motor, operating  &aTe, st Usied 3R it gonfardt & v Jfar
control modules, battery management, and charging 3wt 81 ves fasrasia afea arrgﬁ@:zm geofT 3R Sof
systems. A reliable power supply ensures efficient yeteH gifad s g

performance and energy management.

are- ua2i iR gran # fagga "= i fffenr:

Role of Electrical Architecture in Vehicle SR R TReT e &Y geraT § guR gl 8, A
Performance and Safety: FyeisToT SroTITNt T TEel el &, 9% e <, 91t
Proper electrical architecture improves vehicle Tfbe o saveits Fafyat @ gren gRfRAd et 1
efficiency, supports advanced control systems, and sifetaTeet e e1fa fraror yoret @1 gt :
ensures protection from electrical faults, short . . o . .

circuits, and overload conditions.
Basic Layout of Automobile Electrical Power
Distribution System:
The system includes battery, control units, wiring
harness, protection devices, and electrical loads.

7.2 Types of Automobile Electrical Power Supply Systems | sitelstarsa

SueheT 3R A el et 8ia &1

faega arfaa smgfet gonfaat & yaer
AUTOMOBILE ELECTRICAL POWER SUPPLY SYSTEMS | 3iielularge getfagene ureaR Iwrs Rwen
CONVENTIONAL SYSTEM ELECTRIC VEHICLE (EV) SYSTEM HYBRID VEHICLE SYSTEM
URuRes fRed geAfaees argd (EV) faed gsfae ags e
== | [ALTERNATORS] | [ 47_ | [ HeHvoTAeE | | [~ == )| [ ELECTRIC
anils BATTERY PACK
27) = @F - gré-ded Al LN {Er
ENGINE SRR CHARGING LC] ENGINE AR
S B G55 POt T dAlR/SReR
v s 4s
' ‘ INVERTER/ INVERTER/ | || ( INVERTER/ |
’ 2VRY " 2RY Z CONTROLLER CONVERTER [ <] CONVERTER
12V 3t 12V \ J FARAGR | 2
J | L AR /FAR /
| ) | I Emamil
QN N 4 | NI 4
LIGHTING & { MOTOR { 1 | NlA=>| HicH-VOLTAGE /
IGNITION SYSTEM ACCESSORIES NIA™ 4 | N|Z BATTERY 7
| s s | |mmfnskRoaada) | TofaRs dae AieR Z NIZ - Z
( Uses Low-VoItage (12v) Uses High-Voltage | gT5-aleest o1 IuahT Combines Engine & Electric
aledst (12V) &T gt High Efficiency & Performance 39 3R Seifde s ol witga g
Economlcal but Emissions I ZefdT SR weRl= Improved Efficiency | TR ST
Zero Emissions | [T IS Dual Power Sources | &igR St &

Fig. 7.2: Automobile EIectrlcaI Power Supply Systems | sifeiHiarse seifageare urer Twrs RAwew
7.2. Types of Automobile Electrical Power Supply  7.2. sifewians« faga 2rfaa smgfe yonfaaf & g

Systems (Fig. 7.2) (Fig. 7.2)

7.2.1 Classification of Power Supply Systems 7.2.1 erfa@ amil%fq-urﬁq’fam Fifferzor

Automobile power supply systems are classified into  ifeirarger afeay 3myfef gomfera sl uRoRTTd, faga ofik
conventional, electric, and hybrid systems. The g1sfae vunferdt & affgra fasar Sirar &1 wRoRTTa argH ey
conventional vehicle power supply system uses an Y vroTTelt SRS, ehrer eI 3R TERIe IUHRUT &
alternator and 12V battery to operate ignition, TeTer % T Sreeie 3R 12V St &b SuaiNT et 21
lighting, and accessories. The electric vehicle (EV) e aTeT (EV) 21Ty STl worret e wier it T
power supply system uses high-voltage battery 3R FreiToT satare e & wTer & foig Jed-ateds ded
packs to drive the traction motor and control et T ST Rl 21 ETEfE aTE erfa Sy woTeh

electronics. The hybrid vehicle power supply system e qara & BT ST aa dor R e 38 5

combines internal combustion engine and electric
battery system for improved efficiency. Power supply
systems are also divided into low-voltage systems
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T T et &1 aferT Smgfd gonfert @t Tgrre d@igy
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(12v/48V) used for auxiliary loads and high-voltage
systems used for motor operation and charging.
7.2.2 Comparison (Merits and Demerits)

EV power supply architecture offers high efficiency,
low emissions, and better energy management.
Conventional systems are simple and economical but
less efficient and produce emissions. EV systems
provide improved reliability and performance
compared to conventional systems.

Trade Theory

3R HieR FdTel e @i & faiw Iudi & S areft 3<2-
gieest yonferat 7 oft fFafoid favar Srar 81

7.2.2 g (1 3R griea)

EV s1fery armgfed dva=1 3= garar, & I8t 3R dgak
Sl U UGH ! g | TRURNTd YuTferdl T-el 3R
fehtmTacit gidt 8, <ifch H 387 Bidll & 3R ITsiA 3=
el 81 EV yunferal tRariTd yonferat g # dgak
faue-fgdr ok gasi geH el g1

7.3 Components of Automobile Electrical Power Supply system |

Sfiettarse faga arfea sgfd wonet & gew

AUTOMOBILE ELECTRICAL SYSTEM (EV ARCHITECTURE) | 3iTeHd1sd Scifaedel faved (341 3nfdhearr)
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POWER DISTRIBUTION UNIT A AC > DC| wilt > Sieft
(PDU) / FUSE BOX & 5 DC RECTIFIER | YfR®TR N
RELAYS | frsteft fawor VOLTAGE REGULATOR | Qeest Weiey
AUKILIARY LORDS s e a3 el
] HV BATTERY PACK (ENERGY SOURCE)
;D - @ LL]./L% pC-DC vt 37 O (FHAf Ti)
LEHTING | FUSES (PROTECTION)[ CO_NVERTER — CELLS & MODULES | & 3k gt
RIS (R 2l :
12 [:] RELAYS (CONTROL) HV > LV (e.g., 12V) COOLING SYSTEM | e fiiwen
_ e rdaon T T (129 BATTERY MANAGEMENT SYSTEM (BMS)
@ < Il WIRING HARNESS |« 38 weisr yorret (reaea)
mm ) CHEMICAL -> ELECTRICAL ENERGY
WIPERS 2] >
i b .
i MOTOR
« » MASTER ECU _______ CONTROLLERI - TRACTION
AR $ey »  MOTOR
SENSORS -======== »> INVERTER N -
DAS_%,H%? R0 R ELECTRONIC CONTROL UNIT bl
2 e Ul DRIVES VEHICLE WHEELS
g dgta gfe AT & UTRdl B el §
Fig. 7.3: Automobile Electrical System EV Architecture | sifeintarse seifagaa fAwen &t snfdear

7.3.1 Energy Source (Battery System) (Fig. 7.3)

The battery is the main energy source in automobile
electrical systems. Automotive batteries include lead-
acid batteries (conventional vehicles) and lithium-ion
batteries (EVs). A battery pack consists of cells,
modules, cooling system, protective casing, and
Battery Management System (BMS). It works by
converting chemical energy into electrical energy to
supply power to motors, control units, and auxiliary
loads. Batteries are widely used for vehicle starting,
traction motor operation, and electronic system
support.

7.3.2 Charging System

The charging system maintains battery charge and
supplies electrical power during vehicle operation.
Conventional vehicles use alternators, while EVs use
DC-DC converters and onboard chargers. The system
converts and regulates electrical energy to ensure
proper battery charging. Construction includes rotor,
stator, rectifier, voltage regulator, and electronic
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7.3.1 St @i (Ad worred) (Fig. 7.3)
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7.3.2 =nfSfr yorreft
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converter circuits. It ensures stable power supply
and prevents battery discharge.

7.3.3 Power Distribution System

The power distribution system includes fuse, relay,
and wiring harness. Fuses protect circuits from
overcurrent, relays control high current loads using
low current signals, and wiring harness connects all
electrical components. The system distributes
electrical power safely and protects circuits from
short circuits and overload conditions.

7.3.4 Electronic Control Units (ECUs)

ECUs control and manage power distribution and
electronic functions in EVs. They receive signals from
sensors and regulate power supply to motors,
battery systems, and control modules. ECUs improve
vehicle performance, safety, and energy efficiency in
modern EV electrical architecture.

Trade Theory

7.3.3 21fa fAeror yorreft

L1fert fararor gumreft # o, Ret 3k araf gea enfiet gid
&1 TS 3feRehic § Ryt dh gram ohxd 8, Ret oA i
JrafaT e g+t fagd geehl st Sitedr 81 ag vome! fagd
fery a1 Griera faravor et & ofik <ifé wfthe aa sierers
fRafaat & aRae Fi zem et 21

7.3.4 setagiqe fAdsror gehrsar (ECUs)

ECUs EVs # e1fe faaror 3fR setacii=es ol ol Ao
T4 geie Xl 81 3 ORI § Hehd UTed ohdll 8 3R Hiey,
St gunferat e T Afsed ot fe smgfd o
fafaaa &t g1 ECUs snegfAes EV fagld e A arga
&2, Y& 3R Hoi &7l H GUR el g

7.4 Electrical Wiring Architecture | fae[a araf s
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Fig. 7.4: Vehicle Wiring Layout and Classification | arg= arafi danse siir aefferzor

7.4.1 Vehicle Wiring Layout (Fig. 7.4)

Vehicle wiring layout refers to the organized
arrangement of electrical wires, connectors, and
harness assemblies used to distribute power and
signals throughout the vehicle. It is important
because it ensures reliable electrical connections,
reduces voltage loss, and improves safety and
serviceability. In Electric Vehicles (EVs), wiring layout
supports high-voltage and low-voltage systems for
motor drive, battery, lighting, and control units.
Wiring harness design is mainly of two types:
conventional harness design and modular harness
design. Conventional harness uses bundled wires
routed through the vehicle body, while modular
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harness uses pre-assembled sections for easier
installation and maintenance. The construction of
wiring harness includes copper or aluminium
conductors, insulation layers, protective sheath,
connectors, terminals, and clamps to provide
flexibility, durability, and protection against heat,
vibration, and moisture.

7.4.2 Classification of Wiring Systems
Automobile wiring systems are classified as single
wire system, multi-wire system, and CAN bus
communication wiring. In a single wire system, the
vehicle body acts as a return path for current,
reducing wiring complexity and cost. A multi-wire
system uses separate wires for supply and return
current, improving reliability and reducing electrical
noise. CAN (Controller Area Network) bus wiring is
an advanced communication system that connects
ECUs using fewer wires and enables fast data
exchange between electronic modules in EVs.

Trade Theory
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7.5 Working Principle of Automobile Electrical Power Supply Architecture
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Fig. 7.5: EV Power Flow and Load Management | $<ft urer uelt 3R i yeies

Working Principle of Automobile Electrical Power
Supply Architecture (Fig. 7.5)

The automobile electrical power supply architecture
works by transferring electrical energy from the
source to different vehicle loads. In Electric Vehicles
(EVs), electrical energy flows from the high-voltage
battery to the inverter, motor controller, DC-DC
converter, and auxiliary systems. The system ensures
stable power delivery to traction motors, lighting,
sensors, and control modules.
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Power distribution is controlled using relays,
electronic control units (ECUs), and protection
devices that regulate voltage and current according
to load requirements. Load management helps in
balancing energy consumption by prioritizing
essential systems such as motor drive and safety
systems while controlling auxiliary loads.
Communication networks such as CAN bus allow fast
data exchange between ECUs, ensuring coordinated
power control, fault detection, and efficient
operation of EV electrical architecture.
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7.6 Maintenance of Automobile Electrical Power Supply System |
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Fig. 7.6: Electrical Power Supply System Maintenance | ﬁ%mwmﬁmw

7.6.1 Inspection Procedures (Fig. 7.6)

Regular inspection ensures reliable operation of
automobile electrical systems. Battery condition
should be checked for voltage level, terminal
tightness, corrosion, and electrolyte level (if
applicable). Wiring harness must be inspected for
insulation damage, loose connections, and
overheating marks. Fuses and relays should be
examined for continuity and proper operation.
Charging system testing includes checking alternator
or DC-DC converter output using measuring
instruments.

7.6.2 Fault Diagnosis

Common faults include battery discharge, loose
wiring, blown fuses, relay failure, and charging
system malfunction. Faults are diagnosed using
multimeters, clamp meters, and diagnostic tools.
Proper troubleshooting involves identifying faulty
components, testing circuits, and replacing or
repairing damaged parts.

7.6.3 Preventive Maintenance

Preventive maintenance includes cleaning battery
terminals, tightening electrical connections, checking
insulation quality, and maintaining battery charging
condition to improve system reliability and service
life.
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7.7 Applications, Safety and Latest Trends | SI[UNT, GR&M 3R Td=aw
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Fig. 7.7: Automobile Electrical Power Supply Architecture | mﬁaﬁa goAfagdhet UTaR TeATs Snfheaar

7.7.1 Applications of Automobile Electrical Power
Supply Architecture (Fig. 7.7)

Automobile electrical power supply architecture
supports various vehicle systems by distributing
electrical energy efficiently.

The vehicle lighting system uses electrical power to
operate headlights, tail lights, indicators, and interior
lighting for visibility and safety. The starting and
ignition system in conventional vehicles uses battery
power to start the engine, while EVs use electrical
architecture to activate control circuits and drive
systems.

The electric vehicle traction motor system is the
primary application, where high-voltage battery
power is supplied to the inverter and motor
controller to produce vehicle movement.
Infotainment and control systems use low-voltage
power for displays, sensors, and communication
modules. The charging and auxiliary electrical
systems manage battery charging, cooling systems,
and additional accessories.

7.7.2 Safety Precautions While Working on
Automobile Electrical Power Supply Systems
7.7.2.1 Personal Safety

Technicians must use insulated tools, safety gloves,
goggles, and protective footwear while working on
vehicle electrical systems. Always switch off and
isolate the power supply before repair work. Special
care is required while handling high-voltage EV
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7.7.1 sictase faega 2rfem smgfd w@raem & srguahT
(Fig. 7.7)

SiictHrarge fagd ey smyfd dwamr faga St & pere
fararur ok fafe arg=r yonferdt et awefA et g1

TG ehILT ST YUTTelt gardT 3R TRa & fav gsarsey,
e Arscd, §feched 3R 3ridRer Uehrer gaw & HaTer &g
faegd wufert o1 ITANT et 81 TRURITE argt |/ wifd 8k
ST UMl §574 ol URY e & fiu sest e1ferd a1
SUGRT &l g, Stafeh EVs fasor ulkget ik grsa gonfaat
! Gfeha &e o forg fAgld Txamn o1 SuaiT axd &

e areT dar HYex YuTelt v SerinT &, foad g=-
giedsT dedt 2rfert et ardR 3R HieR ShgleR i STYfel hl
STt 8 afer argT Y i I gt Toh| ShicHE 3R
et L1 T SUANT Sl g | TTfohT 3R TgrIeh faga
YU ST USeH il g

7.7.2 sitetwtase faege arfaq smgfd vonfaaf ur rd
TR A FR& |raerfaar

7.7.2.1 afqaTa gran

arg fagld uonfardt W i ehd THy deh-ifAT bt
$YGolds IUHUT, GR&T G&H, T 3R GR&THh S
SYANT AT TR T | AR hd & Ugel gL 2ferd 3myfe ont
g 3R gUeh | fagld Smard 3R aimenfies 211E dfche &
FaTd o folg S=a-aleest EV HoTferdt ept STl o9d faghy
I 3Tadeh gidl gl
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systems to prevent electric shock and accidental
short circuits.

7.7.2.2 Equipment Safety

Testing instruments such as multimeters and
diagnostic tools must be used correctly and
calibrated properly. Only recommended fuses and
relays should be installed to avoid circuit damage.
Battery charging should follow manufacturer
guidelines to prevent overheating and overcharging.
7.7.2.3 Workshop Safety

High-voltage batteries must be isolated before
maintenance. Fire prevention measures such as
proper ventilation, fire extinguishers, and safe
storage of electrical components should be
maintained to ensure safe workshop operation.
7.7.3 Latest Trends in Automobile Electrical
Architecture (Optional - Value Addition for
Students)

Modern automobile electrical architecture is rapidly
evolving with advanced technologies that improve
efficiency, safety, and vehicle performance. Smart
power distribution systems use electronic control
modules to automatically manage and distribute
electrical energy based on load demand, reducing
energy loss and improving reliability.

The Battery Management System (BMS) is an
important development in EVs. It monitors battery
voltage, temperature, state of charge, and safety
conditions, ensuring efficient battery performance
and longer service life.

Integrated vehicle communication networks, such as
CAN, LIN, and Ethernet systems, allow fast and
accurate data exchange between multiple Electronic
Control Units (ECUs). This improves coordination
between vehicle systems.

Advanced EV electrical architecture includes high-
voltage systems, modular wiring design, and
intelligent power electronics for better energy
efficiency and vehicle control.
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7.7.2.2 SUSROT Y&

AR 3R SRFITeeh JUSRUT SIY URIEToT AT T el
&1 § IUANT foham ST Afeu SR Ient 3fRa sivrieh=T foka
ST e | uRuer sifd @ s & AT dhad srifla w=
3R Rt & wnfua fhg o =nfgu ) sitazgifen ek
Steranfsin & sara & forg det @i Ffar & feenfAdan
& IR T ST =Ry

7.7.2.3 Hri2ATAT &

TR T Uget I=d-dlecst Seidl bl greh fhar ST
TMeq | RIS prienen 9 gAfAd wea & fog 3fRa
dfecier, sifsmees a5 oiRk fAgd aee! & GRfad HWeror
St i o STy =1 3Et ST =gy

7.7.3 sitetntamse R e A Fdiqaw ugRat
(Iorfees - faenfdfat & fAw gea Hadd=)

Yo SifcHIaTsd fagd WRa=1 3aa denfifeal & ary
e e & fresfR 8t &t &, it gerd, TRem ok are vaei
H YR St g1 T Mfert faazor gonfeaar saegies
fARIF0T AT T IUINT ek w8 ATl & YR R fAgd
Sl T WTfeld geieH 3R fadror st g, forad St gila
FH gict g 3R faseaar & gig gt 81

et gyeieH guel! (BMS) EVs H Uk Agayuf faemd 81 a8
Jedt aiee, araET, 3T o RS ofk gren f&@faat 6t
R et 8, e et dedt vesi oik delt a1 oy
gifaa gt 81

Qehlepd aTg- TOR AAcdeh, Sid CAN, LIN 3R §2RAe
gunferdt, 3 satagi-idh AT gahrgal (ECUs) & &g
e 3R adter 3er fafw &t srgafa 3t 81 sod args
gunferd & &g 999 | gUR gidl 8l

39d EV fAgld a1 # SgaR St gerdT 3R arg fAd=or &
JgaH uferd serag e fAd gid €1
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MCQ's | sgfaeredta as

Q1. Which component stores electrical energy in a
vehicle? / arg= # fagga it &l Fi=-A71 geh FULd Har
&?

(a) Alternator / 3ieezaex

(b) Battery / set

(c) Starter motor / @I Aiex

(d) Fuse [ ®gst

Ans. b | Sol. : Battery stores electrical energy and
supplies it when required, especially during starting
and low alternator output situations. / de&t fagd it
! GBI el & 3R ITaeTehal g1 W, ALy & & wifén
3R A 3feeiex 3eye Sf ffd & g8 smyfef et g1

Q2. Which part is responsible for cranking the
engine during starting? / 51 &l @IE &Ra 99T thah
& & AT FF-a1 vrT e gar 8?2

(a) Alternator / 3ieezaex

(b) Starter motor / @I Aex

(c) Battery / se&t

(d) Distributor / fe&fiegex

Ans. b | Sol. : The starter motor rotates the engine's
crankshaft to initiate engine operation. / IR AR g5
% ThehQTTUE hl AT $STH i TTc] et bl UThaT I T 81
Q3. What is the standard voltage of a fully charged
automotive battery? / qufe: arst siteifea dedt o1
ATk dicesT T 8?

(a) 6V / 6 atee

(b) 9V /9 ake

(c)12v /12 diee

(d) 24V [ 24 @t

Ans. c | Sol.: Most light vehicles use a 12V battery
system for their electrical needs. / 3ifeiehisT geoh arga
o fegge srraeaenarsti & fag 12 atee et utreft &1 Sui
Hd 8l

Q4. Which wire color typically represents ground
in vehicle wiring? / arg=T arafR # daR R fhg ar &
A1 | U193 Y g2rfar v 82

(a) Red [ &met

(b) Black [ @preT

(c) Green / &1

(d) Yellow / dter

Ans. b | Sol. : In automotive wiring, black is generally
used to indicate ground connections. / it iaTser
AT & T T AR TR ATSE BRI i 520 o g
U fehaT ST g1

Q5. What connects the starter motor to the engine
flywheel? [ @R #leR &l 519 TG & 9T SilsdT 82
(a) Belt / see

(b) Chain /39

(c) Pinion gear / faffg=a iz

(d) Pulley / geft

Ans. c | Sol. : The pinion gear of the starter motor
engages with the flywheel to crank the engine. / ®TI&R
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AYex 1 FUFae TR g iel & T1Y e giaT & dlich §oi
T Shen foha ST a1

Q6. Which light indicates that the battery is not
charging while the engine is running? / $519 91|,
e IR et & aret 9 @A &1 Hhd 3 are! dTge dib-H @2
(a) Oil warning light / 3ifaer Sara-t @ge

(b) Temperature warning light / aT9a™ Id1a-T @ge

(c) Battery warning light / se<t Idara-t age

(d) Brake warning light / s ddre=t @se

Ans. ¢ | Sol. : When the alternator fails to charge the
battery, the battery warning light on the dashboard
illuminates. / 59 3fce3Aex de<t &l TS e | et BT &
dl Sl W et AdreH dge el 3ot 8l

Q7. What unit is used to measure battery capacity?
| & gryan st ATaA & fAg faw seRT$ @1 SuEthT famar
ST 82

(a) Volt / atee

(b) Ampere / TfRR

(c) Ampere-hour (Ah) / ¢ftrR-ger (31Tg)

(d) Watt / ate

Ans. c | Sol. : Battery capacity is measured in ampere-
hours, indicating how much current a battery can
deliver over a specified time. / Se&t &mar &t ¢fUmR-del §
HIYT STTT 8, STt qe1fd g fob ot fohaet srafe ek fhamm e &
Gehell 81

Q8. In the given symbols, how can you identify
whether the motor is AC or DC? / R ¢ =gt & amu
&9 yga=a fkh wier ACg ar DC?

@ -®-

MOTOR

(a) By the size of the circle / g & 3THR &

(b) By the type of line inside the circle (straight for DC,
wave for AC) / g1 & 3icx & @1 & (dteft 3@r DC & faig,
TR @M AC & )

(c) By the color of the symbol / R & a1 &

(d) By the thickness of the wire / aR &l Alerg &

Ans. b

Sol. : In circuit diagrams, a straight line inside the
motor symbol indicates a DC motor, while a wave (~)
inside the circle represents an AC motor. / @fche saU™
#, Alex & g & sigr Weft a1 DC AR &t g2t §, et
T (~) AC HYex ot g2ridt 21

Q9. What is the primary cause of a discharged
automotive battery? / sifeliniaTse dedt & st g+
T J&A HRUT T 8?

(a) Short circuit / 21té Tfdhe

(b) Faulty alternator / @RT& 3feezex

(c) Open circuit / 3fiu= Gfche

(d) Blown fuse / wgsT 31

Ans. b | Sol. : A faulty alternator cannot properly
charge the battery during engine operation, leading
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to battery discharge. / @RTe 37ce=cR 919 & Toi=t TR et
I TgI atch § TTot gl R uTdT, O det fEwarst gt St 8|
Q10. Which one of the following is not a part of
vehicle electrical architecture? / fA=fafaa # @ «i4-
T are faga W= &1 W g 82

(a) Wiring harness / arafaT g

(b) Alternator / 3feezaeR

(c) Chassis frame / 3@9 the

(d) Fuse box / wIsT diery

Ans. ¢ | Sol. : Chassis frame is a mechanical part, not
an electrical component of the vehicle's architecture.
| A 8E e Ueh Fifes 9T 8, ar8 & fAeld |G T Ueeh gl
gl

Q11. What does a multimeter measure in a vehicle
electrical system? / are= faega yonet & adisfier =0
9T 8?

(a) Only voltage / dhad ateest

(b) Only current / dad e

(c) Voltage, current, and resistance / aieest, &ec 3R
gfaRter

(d) Only resistance / dhad ufaRty

Ans. ¢ | Sol. : A multimeter can measure voltage,
current, and resistance, making it a versatile
diagnostic tool. / AR dleesT, e 3R ufaRte &t a9
Yehd 8, [ Ed I8 Ueh ag3ediy S Ul a1 8|
Q12. Which part supplies current to the spark plug
in older vehicles? / Q3™ aTg=if & WTeh &I & T HH-
HT YT UST &l 82

(a) Battery / det

(b) Alternator / 3feegaer

c)

(c) Distributor / fe&ftegex

(d) Regulator / F[etex

Ans. c | Sol. : The distributor directs high voltage from
the ignition coil to the correct spark plug at the right
time. / fS&i=ger s @iseT @ 3= dleesl &l Wet ¥ R
! WTeh WiT deh ugaral gl

Q13. Which system powers the windshield wipers?
| fasefies argur &t wi=- gonelt @arfaa st &2

(a) Hydraulic system / grggtfeies omett

(b) Pneumatic system / =gafees gorret

(c) Electrical system / fa[d wotrett

(d) Mechanical system / @ifae gomeft

Ans. ¢ | Sol. : Windshield wipers are powered by an
electric motor connected to the vehicle’s electrical
system. / fdesfies agwR U faga Alex grRT dnfeid gid ¢ St
grg <t fagd goTelt & &t gl g

Q14. In a vehicle's electrical architecture, what is
the main role of the alternator? arg=1 <} faga "=
# e’ &t =g AT @ gidt 82

(a) Start the vehicle / g Y= AT

(b) Charge the battery and supply electrical loads /
St TSt e 3R fAgd SuRROT bt Hot AT

(c) Control engine speed / g5 nfa fFf3a s

(d) Regulate fuel supply / $e= smgfd fAdfd se

Ans. b | Sol. : Alternators recharge the battery and
power electrical components while the engine runs. /
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JTTTIACR F9T I T84 W sledt I1ol hed & 3R fagld Suenvon
&Y Sl UG & gl

Q15. What is the function of a relay in automotive
circuits? sifeiifea afdhe & R =1 FrRf =T 82

(a) Increase voltage / @teest S@HT

(b) Direct current flow only / dael 4RT UaTg FRafAd e
(c) Control high current circuits using low current
signals / & e [ e § 3= i Ffche fRIfRT S

(d) Decrease battery charge / st arst &8 &

Ans. ¢ | Sol. : Relays allow low current switches to
control high current circuits safely. / Ret &7 &<c f@a @
TRiea ®U & I Fie Fiche FRIRT ot & Tem s=1d &1
Q16. In a practical circuit, how does a rheostat (as
shown in the image) control the brightness of a
lamp? / aragiRes aRuy &, R & g 7o Reiwe grr
@ & Twen he AdfEa 6 st 82

— 79—

RHEOSTAT

(a) By changing the voltage source / dieest |id &t
qGelchY

(b) By varying the resistance and hence controlling
current / UfaRiY &l dgcTe? 3R 39 YR 4RI ot ARG e
(c) By storing electrical energy / faga Saif @t Tufad
b

(d) By converting AC to DC / AC &t DC & dgetet

Ans. b

Sol. : Arheostat is a variable resistor. By increasing or
decreasing resistance, it controls the current flowing
through the circuit, which in turn adjusts the
brightness of the lamp. / Refieee g aRadf ufate g1 I8
gfaRier ht FgTehR AT TeTe 8RT ol fRifRT e 8, f9ed @
& T AT gkl 8l

Q17. What is the primary function of a fuse in the
vehicle electrical system? arg= fazga yorelt & Wt 1
AT i T 82

(a) To increase current flow / &RT yaTg S¢M & faw

(b) To protect against electrical overload / fagd sfdv R
T gran & fag

(c) To reduce voltage / dieest &8 & & fag

(d) To store energy / it GUgid deA & foig

Ans. b | Sol. : Fuses blow to prevent circuits from
burning out due to excessive current. [ RSl A
RT & PHRUT Fiche i STel+ § T o [T the ST 8|

Q18. What is the main purpose of the ignition
system in a vehicle? arg & sfmi Ren s =
I2T HT §?

(a) To start the engine / 51 @t = AT

(b) To control the air-fuel mixture / gar-ge faror ot
fifaa s

(c) To power the electrical systems / fag[d vomferat et
LT UG AT
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(d) To regulate engine temperature / 5 aT9qH bt
fAafa e

Ans. a | Sol. : The ignition system is responsible for
igniting the fuel-air mixture to start the engine. /
sfmem fAey Sum-gar Ao o usafed A & faw Seer
I § dTfeh §o1 Y &1 Geh |

Q19. What does a relay in an automobile electrical
system do? T sifetwifea fagga uomet & Ret aram e
&?

(a) Regulates air-fuel mixture / gar-ge= g ot Faf3a
FAT 8

(b) Provides current to the starter motor / @1 Aiex &t
YRT YT &l 8

(c) Controls the headlights / 8sased ! AT =T &
(d) Provides high voltage for ignition / gf=e= & fag
I dieest UG il &

Ans. b | Sol. : Arelay helps control high-current
devices like the starter motor using a small current. /
Ret Bl ehic el ITANT eeh WIER HIeR Y II-4RT SUHRUT
! AT & A Hag s gl

Q20. Which tool is used to remove a car's wheel
lug nuts? &R & el I A i ge & fag HT o
JUHvoT IUANT faRaT STt 82

(a) Jack / Si&

(b) Tire iron / eRR 3MRA

(c) Spanner [ @R

(d) Hammer / gaftst

Ans. b | Sol. : Atireiron is used to loosen and remove
the lug nuts on a car's wheel. | TRIR SRR <hT IUANT R
& et W G T¢T Bl el e 3R ge & g fwar S 2
Q21. What type of wire is commonly used to carry
high current in vehicle electrical systems? arg<
fagga yonfaal & 3w a1 & & 91 & Qe FFg R &
R AT IUAT fhar SiTdar 82

(a) Copper wire [ di& &1 dR

(b) Aluminium wire / Tegfafaas ar

(c) Iron wire | @tgT dR

(d) Steel wire / a1 dr

Ans. a | Sol. : Copper wire is used in electrical systems
for its excellent conductivity. / dis &1 dR U IpE
TTcTehdT o hRUT fagld gunferdt # IuTHT foham ST 81

Q22. 1n a vehicle’'s electrical system, which
component is responsible for controlling the
voltage level? args & fazgga yorelt & w1 &1 ges
st &R ol IR = & fAe foer gar @2

(a) Alternator / 3ieezaex

(b) Voltage regulator / ateest fames

(c) Fuse | &g

(d) Battery / sie<t

Ans. b | Sol. : The voltage regulator maintains a
constant voltage level to protect electrical
components. / aicdst fAae fAgd gl ot GRiad @ &
foIg ger f@R diedst &R 97T @ 8|

Q23. Which of the following is used to check the
continuity of electrical circuits? faga afde $ir

www.teachtoindia.com

Trade Theory

Aavar siea & fag Aafafaa d @ @9 91 Susor
Iugi fokar SiTar @2

(a) Ammeter [ THiez

(b) Voltmeter / aieedtex

(c) Multimeter | AcdiHiex

(d) Oscilloscope / sifedteinia

Ans. c | Sol. : A multimeter is used to measure
voltage, current, and continuity of circuits. / AcciHex
T ITTNT e, RT 3R e &t fAvarar o= & fag foran
SIGIE|

Q24. In the given image, what is the practical
difference between the two symbols shown? JAGLY
¢ A # e e gt gl & g aragiRe siar @
&

K= -

(a) Both represent different types of resistors / @t
STET-3TeAT YR & foieer gfd &

(b) Left shows a fuse, right shows a lamp / /T ®=IS
grfar €, gt awg gfar @

(c) Left shows a junction, right shows a motor / S
Sl GerTdT &, qrl AleR geriaT 8

(d) Both represent switches / g1 f&= gfd &

Ans. b Sol. : The left symbol represents a fuse
(protection device that breaks the circuit during
overload), while the right symbol represents a lamp
(load that converts electrical energy into light). / s
g wyst ot g2rfdT & (SfiaRelts W afdhe dtear 8), Stafes arf
=g oivg @t gerfar & (S faggd it hl uehrer & SGerdn 8) |
Q25. What is the main function of the battery in an
electric vehicle? safaRe argT # dedt o1 q=a *rd T
&

(a) To power the electric motor / gafages Aiex t UTaR
a0

(b) To charge the inverter / 3¢ @t TTST &eAT

(c) To regulate speed / 7ifa @t AfAd ez

(d) To store electrical energy for vehicle operation /
aTg T & fT faga Soif dugtd s

Ans. d | Sol.: The battery stores electrical energy that
is used to run the motor and other vehicle systems. /
It fagd So1t SUgd sl 8 ST AleR 3R 3= arg yomferal
HI o & i IuT Y STt B

Q26. What does the term "wire gauge" refer to in
vehicle wiring? arg= arafn & "arR A" 2reg forad
Heffa wwarg?

(a) The length of the wire / dR &1 €18

(b) The thickness of the wire / R &l Al

(c) The voltage rating of the wire / aR & ateest AT
(d) The color of the wire [ aR &1 3T

Ans. b | Sol. : Wire gauge refers to the diameter of the
wire, affecting its current-carrying capacity. / a=R <1
AR & AT P! HGIHd Ddl g, ST SHhT URT Ig-T T Bl
gTfad &Rt 8l
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Q27. What is the purpose of the fuse in an
automobile's electrical system? / sifelstarser &t
farege worrelt # w=yw &1 32T FATE?

(a) To protect the circuits from overload / Gfchcd ot
SRS T FIMT

(b) To control the power flow / UTaR gaTg &t fAAfEd s
(c) To store electrical energy / g St @UBId AT
(d) To ground the electrical system / faga gomett &t
UI3E hAT

Ans. a | Sol. : A fuse prevents excessive current from
damaging electrical components by breaking the
circuit when the current exceeds a safe level. / U w1
AT i hl fAgd Tcehl el Jehar ugem I AehdT 8, STd
e o Gefard TR § 31fdes gidm & t wfche Y dig a1 &1
Q28. What is the typical voltage output from an
automobile’s alternator? / 3ifeiHIaTSd & 3R @
T fahat gt srseye gidt 8?2

(a) 12 volts / 12 @iee

(b) 24 volts | 24 aee

(c) 5 volts / 5 aiee

(d) 6 volts / 6 d@lee

Ans. a | Sol. : The typical voltage output from an
automobile alternator is 12 volts, which is sufficient to
power most of the vehicle's electrical components. /
SIS & Sfee¥-ex & M 12 diee S 37Scye gid! &,
St siferepier aTeA & fagd Tl @t ureR 37 & fog wafa g1
Q29. How can you identify a bad alternator in a
vehicle? / 39 a1 # TR e hl Hd yga=
Tehd &2

(a) The engine won't start / g5 & &l gidT

(b) The headlights flicker / 8scTscd gTUehd! §

(c) The vehicle’s battery is overcharged / arg= & sedt
s Tof gt ol &

(d) The battery light on the dashboard turns on /
39E1E IR Je ATSe STeAdlt &

Ans. b | Sol. : If the alternator is not functioning
properly, the headlights may flicker or become dim
due to insufficient voltage being supplied. / 3FR
T TGl dieh & I gl O 8T &, Al aSellecd 31U
Gehdll & ITHG 81 Tohdl! & FiTch STUAT alees] SMYfct &t Y&l
i 81

Q30. What is the function of the rectifier in the
alternator? / 3reeRAeRr # SRwRR &1 R T 82

(a) To convert DC to AC / g} &Y Tt & uRRafda e

(b) To convert AC to DC / Tt ot Stft & uRafda e

(c) To control voltage / ateest ot FifAd e

(d) To store energy / It SUBIA AT

Ans. b | Sol. : The rectifier converts the alternating
current (AC) generated by the alternator into direct
current (DC) to charge the battery. / FRHRR 3feetcR
GRT 39 dhfcde dee (THT) ol uger e () & gRafda
AT g difch Se<l bl TSt fehdT STT Gab |

Q31. What could cause the alternator to fail due to
excessive heat? / srafaer T & FRUT e &
fahet g9 &1 FRYT =T 8 9ahar 8?

(a) Faulty wiring / grsguf arafar
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(b) Damaged fan belt / &ifdud &4 s

(c) Poor cooling system [ @RTa il yomett

(d) Low battery [ &H set

Ans. ¢ | Sol. : An inadequate cooling system can cause
the alternator to overheat, leading to its failure. / T
ST HfelT YUTTET 3Tee<iex i 3ifdieh TH X Tehd! &, STad
Ig fathe 8 Thdr 81

Q32. Which of the following can indicate a problem
with the alternator's drive belt? / Rafaf@a A @ =
3reeRier il 3154 doe H AT &l fAd &R ddhdar 82

(a) A squealing noise from the engine / 591 9 diE &
STTaTST

(b) A burning smell from the exhaust / TSifee & el
CARIE!

(c) Increased fuel consumption / 51t g8 $a @ud

(d) A smooth idle of the engine / &1 I faeh-TT 38
Ans. a | Sol. : A squealing noise is often caused by a
worn-out or loose drive belt, which can affect the
alternator's function. / Tep di¥a=t Y STATST STaR Uah fordt
g3 1 Sefl 3189 ST o hRUT el 8, St 3feexAcR o &Y ol
AT R Tohell B

Q33. What does a “battery warning light” on the
dashboard indicate? / 22raE ur "ded aifsfn arse” a1
T Tehd 82

(a) Low fuel level / &H e TR

(b) Charging system failure / @TfSiT goTTeft &t fatherar

(c) Transmission issue / grafdee To@m

(d) Low engine oil level / &# g5 deT &R

Ans. b | Sol. : The battery warning light indicates a
problem with the charging system, such as the
alternator not properly charging the battery. / set
arfi @rge ATfSiT yuTelt & THwT St giad ol 8, i foh
37T GRT gt bl gl adich § TSl gl fohaT ST TET 8
Q34. In a rectifier circuit, what is the function of
the component shown in the image? / YRwRR

uRuy &, e # fRare 719 gews &1 o &t glar 82

™~
L1

(a) To store electrical energy / faga St ! dufgd @
(b) To allow current flow in only one direction / &aa
Tep fRem & T vanfed g &

(c) To increase voltage / aieest SgHT

(d) To reduce resistance / ufajte &H AT

Ans. b Sol. : The symbol represents a diode. A diode
allows current to flow only in one direction and blocks
it in the opposite direction, which is why it is used in
rectifier circuits to convert AC into DC. / Ig fa=g s/is
I 21T g1 SRS URT Pl haet Tk faem & ganfgd g qar &
3R faudia feen & Ahar &, safaw sTesT Iudi aewrR afdhe
# AC &I DC & 9ge o forg fohar sirar &1

Q35. What should you do if the vehicle’s alternator
belt is making a squealing noise? / 3R argT &t
3ieeAeR dee @ diad fi raret 3 E g, af SiTueht
T TIfRe?
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(a) Replace the alternator belt / 3fce=AeR e Pl Igat
(b) Tighten the alternator belt / 3fcetcR S &l HA
(c) Add lubricant to the belt / S # RS 8Tat

(d) Check the battery voltage / siest aieest a &x

Ans. b | Sol. : A squealing noise often indicates that
the alternator belt is loose, and tightening it can fix
the issue. / Teh i@ &l IMTATST SRR Ig Tohd ot & fob
JeeIACR dee Slell 8, 3R 38 HuA ¥ Ig THT g 81 Hehell &
Q36. What could be the cause of a vehicle's
alternator not charging the battery properly? / @&
qTE & IHeeHER & dedl Bl T afih & ISt T FA AT
SHIRUT [T § Hehell 82

(a) Broken serpentine belt / gt g8 @derg s

(b) Worn-out alternator brushes / fardt gs sreezer sier
(c) Faulty alternator diode / G quf 3fcee-ie S8

(d) All of the above / SuRte gaft

Ans. d | Sol. : All of these factors—broken belt, worn
brushes, and faulty diode—can contribute to a
malfunctioning alternator that fails to properly charge
the battery. / 31 gl sReI—gdt dee, ol gu 1w, 3R
At Siie—a reeeier § @iet g el 8, St ded Bt ey
ek & =TSt g} hdT 8l

Q37. What does an automotive electrical circuit
typically consist of? / e sitetifeqa faga afde
T d: fhad F91 glar 82

(a) A battery, alternator, fuses, and wires / sc4,
Jee¥ey, WSl 3R dR

(b) A starter motor, lights, and ignition switch / ¢
e, @Tged, iR s faa

(c) A battery, fuel pump, and dashboard lights / s,
ge U, 3R IS oA18cH

(d) A starter motor, alternator, and fuel injectors / @Té
Hier, JeeAcR, 3R $4 ol

Ans. a | Sol. : The basic automotive electrical system
includes a battery, alternator, fuses for protection,
and wires for conducting power to different
components. / gl siferAife fagd vomeft # s,
SfeeRAeR, GRET % 1Y wT SR RfAe Heah ot vifeRy aTteret
A & folg R enfAet gid 81

Q38. In the given image, what is the key
application-based difference between the two
types of condensers (capacitors) shown? / fRg g
R & g2ty e S uhR & HiWR (FARAeR) & fage=
S-SR 3R a1 82

—+

—I=

CONDENSER

(a) Both can be used interchangeably in any circuit /
T ol fehedt it Tifche H Teh-g@r & AT R IUANT fehat S
gohdl g

(b) The left is non-polarized, while the right is
polarized and must be connected with correct polarity
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| ST AF-TeRISTS 8§, STdich 1T UIeR1SSS ¢ 3R Fal gadr d
& Ser ST =Ry

(c) The left stores more energy than the right / I/t ard
Y 31fdes il Jufgd dl g

(d) The right works only with AC supply / g/f daa AC
GTATS & 1Y hTH HAT &

Ans. b Sol. : The left symbol represents a non-
polarized capacitor, which can be connected in any
direction. The right symbol represents a polarized
capacitor (like an electrolytic capacitor), which must
be connected with correct polarity (+ and -),
otherwise it may get damaged. / s/t fag AfA-uleRETS
huex ot gerfar g, o foseft oft faem & Sitet ST gt g1 g/ T
g dieRTgss Hufficr (19 selagiasice HuRfieR) ot geriar
&, o8 98! gaar (+ iR -) & T1 gt SiieT ST 9@1feg, ST
g W1 gl HhdT gl

Q39. Which symptom indicates a weak automotive
battery? / 9-9T1 d&0T SifeiHlaTEd dedt & FHSIR g+
T Tehd ad1 8?

(a) Bright headlights / TH®eR gsase

(b) Slow engine cranking / g efieft 7ifa & are g4

(c) Loud horn sound / g &ht a1 31maTsT

(d) Fast window operation / <fferdar & f&geh! dare=

Ans. b | Sol. : Slow engine cranking indicates the
battery cannot supply sufficient power for starting. /
<1fe 781 3 a1 3@ 81

Q40. What does dim or flickering headlight
indicate in vehicle electrical systems? |aga &
gofaeehel RAen A gsarge o1 ¢fiwr a1 fRrafAemr aan
Tehet a1 8?7

(a) Efficient battery / 2Tt st

(b) Electrical grounding issues / faga am3fem wwen

(c) Proper alternator function / 3fee-c: & Ha! TaTad-
(d) Correct fuse rating / gt wget e

Ans. b | Sol. : Dim or flickering lights often indicate
poor grounding connections or weak alternator
output. / it a1 Brafdard asd seR @R TRfET e
T FHASIR AR HTICYE HT Tohd it &

Q41. What can cause a battery to lose charge
rapidly in an automobile? / sitelarsa & et &l A<kt
& =TTl @IF T HRUT T g1 JehelT 872

(a) High engine temperature / 3= g5 dTgA

(b) Faulty alternator or charging system / grsguf
JfeeAeR a1 TfoiT fa%eH

(c) Proper grounding / 3fa om3fdn

(d) Correct voltage regulation / @&l ateest e

Ans. b | Sol. : A malfunctioning alternator or charging
system can prevent the battery from recharging,
causing rapid discharge. / & aIwquf feezex ar =fsfi
f&%eH I @l Rarst g & Ak Fevar &, e dsht & fewarst
giaT &1

Q42. What is the effect of using a worn-out starter
motor in a vehicle? / arga # ford} gu werdw wiex &1 &
U9 g1 8?

(a) Faster engine start / dsft & 51 @IE
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(b) Increased fuel efficiency / g4 ge&rar & gfg

(c) Difficulty starting the engine / §51 @I & &
HiSTS

(d) Reduced battery voltage / sest aicest & et

Ans. ¢ | Sol. : A worn-out starter motor struggles to
turn the engine, causing difficulty starting the vehicle.
| Tk TEr T g1 WIER AIeR ST ehl gH H ehiSHTS ohdl B,
e ares ot Wi A H HSTS gidl 81

Q43. What might cause the vehicle lights to dim
when the engine is running? / 519 e+ U= a1g- &t
d1sed & iR g 1 R R g Jehat 82

(a) Overcharged battery / 3if&i TSt st

(b) Faulty alternator or charging system / gsgof
JeeAeR a1 TfolT fa%eH

(c) Shorted wiring / 2ii¢s amafan

(d) Low fuel level / &8 $eM &R

Ans. b | Sol. : A failing alternator or charging system
causes insufficient power for the electrical
components, leading to dim lights. / e fate sieezaex
g1 afei Aven fAgd gl & fog sraafe sifert &1 RoT a1
2, S oge #g g ot &)

Q44. What is the main purpose of a vehicle's
alternator? [ argd & 3eEx-iex ol & 334 HIT 8?2

(a) To regulate fuel consumption / 3¢ @Ud &t fAAHa
heHAT

(b) To charge the battery and power electrical
components / St &t TSt AT 3R fAgd geen! @t afed
Uard AT

(c) To increase engine efficiency / 51 g&rdT @M1

(d) To store electrical energy / fagld So1t dufed &er
Ans. b | Sol. : The alternator generates power to
charge the battery and supply electricity to the
vehicle's electrical systems. / 3feezex Qifed 309 el &
drfeh ot ont TSt ot 11 Tk 3fiR arg=T & fagla yonfart ot
farsTett foreT ok

Q45. What is the most common cause of dim
headlights in vehicles? / arg-i # i+t gsersea =t
HaY "THTG HIRT T gl 872

(a) Low battery voltage / &H et aieest

(b) Dirty headlight lenses / 7ig gsdse a9

(c) Overloaded electrical system / 3fiazeiies fagd vomeft
(d) Weak alternator output / HHSIR 3feei-cx T3CYe
Ans. a | Sol. : Low battery voltage can cause the
headlights to dim as the system lacks the necessary
power. [ & det alceST g8clecd i UTHT o Hehl & Hifch
fa%ed & Uty amasye Lfer T8 gidi 81

Q46. In the given circuit symbol, what does the
combination of multiple long and short parallel
lines represent in practical applications? / fRg g
wfhe g # &¢ ddt ok S auriaR ¥Eei o1 daisH
agiie &9 § T g21far 8?2

—|I[IF—
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(a) A capacitor storing charge / 3mdeT ufgd e arerm
FufdeR

(b) A battery made of multiple cells providing DC
supply / &% et & gt et St DC It dt &

(c) An AC generator / AC SRR

(d) A resistor network / }fS1%eR Acash

Ans. b

Sol. : The symbol represents a battery consisting of
multiple cells, where long and short lines indicate
positive and negative terminals. It provides a steady
DC voltage used in circuits. / a8 &8 &g ad & F+1 st
ot gt 8, Fored et ofk 81 R saer emTae ok
SKUTH cfHTel oht 32Tt g1 I8 dfdhe # f@&R DC diedst UM
Gk

Q47. Why is it important to check and maintain
proper insulation of wires in a vehicle? / arga & ari
& 3fRa dgate 6l 51T ofiR vavama i Agayuf 82

(a) To increase power output / 21faa I@TEA g & foig
(b) To prevent electrical hazards and ensure safety /
fagd @a”t & Fa7 ik grem ghfda & & g

(c) To reduce resistance / UfaRlY &H &3 & fAT

(d) To increase tire performance / TRR UgsH 9gM &
fag

Ans. b | Sol. : Insulation prevents accidental contact
with live wires, reducing electrical hazards. / §geie
TS arl § STk Tuh i AehdT 8, e fagd @i §
AT it 81

Q48. Why is proper grounding essential in
automotive electrical systems? / sitetwifeq faga
goiferat & 3fa arsfan ot smaae 8?2

(a) To prevent short circuits / 2if¢ afdhe @ I94 & folg
(b) To reduce voltage levels / dic@sT TR & A & fag
(c) To improve fuel efficiency / & gerdT sgm & fag
(d) To increase engine power / g5 2iferd I & foIg
Ans. a | Sol. : Proper grounding ensures a safe return
path for electrical current, preventing damage and
hazards. / 3fd arsfen faga e & forw gRfea Ret oo
GRfAd et 8, fored aifd 3k @t @ s gien 81

Q49. Why is the condition of a vehicle’s alternator
crucial for the battery's health? / a1g= & 3iced e
#I fRAfa dedt 6 dga & forg a1 Agayof 82

(a) It increases voltage output / g dieest 3T3eYe TgTdl
g

(b) It requlates fuel consumption / g $&9 @ud &l
[BRIECICEG IR

(c) It ensures proper battery charging / ag 3fdd et
TIfstT gAfad wear 8

(d) It reduces engine wear / Ig $5i- Ug--l bl A Hdl &
Ans. ¢ | Sol. : The alternator charges the battery while
the vehicle runs, maintaining its health and
preventing depletion. / 3feexAcR aTg Tt & SR dest
! DTS T 8, SHH! Vgd ST 3@ § 3R A 814 F
AehdT 81
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