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Preface | udra+T

This book, Mechanic Motor 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

Transmission Major systems and its components; Clutch; Gear shifting mechanism; Gearbox; Layout of drive
System shafts; Automatic transmission

Steering and
Suspension System

Steering system; Power steering; Suspension system; Shock absorbers; Tyres; Wheels

Brake System

Brake system

Trouble Shooting

Trouble shooting (Causes and Remedies)

Electronic Control
System

Multi-point fuel injection / Electronic fuel injection system; Types of sensors and their
applications; ECM and sensors used in engine; Ignition circuit

Charging and
Starting System

Alternator; Starting system

Lighting System

Lighting circuit

Electrical
Components
Trouble Shooting

Horn; Wiper circuit and windscreen wiper; Power window; Immobilizer system; Airbag & seat
belt

Air Conditioning
System

Fundamentals of air conditioning

Vehicle
Information and
Driving Practices

Traffic rules, signals & controls

Electric Vehicle

Introduction to EV technology; Electric vehicle major components and their functions

Technology
Modules Workshop Calculation & Science
Friction Friction - Advantages and disadvantages, Laws of friction, co-efficient of friction, angle of

friction, simple problems related to friction, Friction - Lubrication, Friction - Co- efficient of
friction, application and effects of friction in workshop practice.

Centre of Gravity

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

Area of cut out
regular surfaces
and area of
irregular surfaces

Area of cut out regular surfaces - circle, segment and sector of circle, Related problems of area
of cut out regular surfaces - circle, segment and sector of circle, Area of irregular surfaces and
application related to shop problems.

Estimation and
Costing

Estimation and costing - Simple estimation of the requirement of material etc., as applicable to
the trade, Estimation and costing - Problems on estimation and costing.

Elasticity

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

Heat Treatment

Heat treatment and advantages, Heat treatment - Different heat treatment process -
Hardening, tempering, annealing, normalising and case hardening.

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

Learners will be able to build a resume, cover letter & a job application, Learners will be able to
use basic English Skills to communicate in Formal Situations, Learners will be able to use basic
English Skills to communicate in Informal Situations, Learners will be able to demonstrate
workplace etiquette, effective teamwork in real-life situations.

Future Work Skills

Learners will be able to list out the essential skills required for the Future Workplace, using
online & offline modes to collect information, Learners will be able to use their knowledge of
platform & gig economy to identify jobs relevant to them, Learners will be able to identify self-
employment opportunities relevant to them, Learners identify and solve for challenges in
migrating for work opportunities, Learners explore the SDIP platform to identify potential
international job opportunities available to them, Learners will be able to differentiate workplace
practices that align/misalign with green mindset.




Engagement
Activity 1: Family
Engagement

Family members gain awareness of the career aspirations, job opportunities available for the
learners and develop an encouraging mindset Learners get a more conducive environment for
career development.

Entrepreneurial
Skills

Learners will be able to identify the stages of the design thinking process, Learners will be able
to apply design thinking principles to solve a real-life problem, Learners will be able to apply
design thinking principles to identify a potential business idea, Learners will be able to build and
present a comprehensive business plan including marketing, finance, scale up, accounting,
reflecting entrepreneurial mindset.

Internet Skills

Learners will be able to use the internet to find, sort & present information on a given topic and
reflect on their self-learning process, Learners will be able to use the internet to explore key job
portals, identify and apply for potential jobs, Learners will be able to apply for jobs by attaching
their resume, cover letter & other relevant documents via email, Learners will be able to identify
how to use social media tools such as WhatsApp, YouTube, Instagram etc to build alternate
career paths.

Engagement
Activity 2: Alumni
Engagement

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

Professional Skills

Learners will be able to demonstrate people skills, personality skills, thinking skills required in
various workplace scenarios, Learners will be able to state the importance of CPD for their
career growth, Learners are able to identify relevant online courses for upskilling/continuous
learning, Personality Skills: Adaptability, Flexibility, Growth Mindset, Thinking Skills: Creative
Thinking, Negotiation & Decision Making, Future Thinking

Engagement
Activity 3: HR
Interaction

Learners will be able to resolve their workplace and career related queries, Learners feel a
greater sense of motivation and confidence towards their career.
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5.1 Multi-Point Fuel Injection / Electronic Fuel Injection (EFI) System |

Aedl-uTge Wl oM [ gelagii-ieh We gotar (EFI) womeft

Trade Theory

Electronic Fuel Injection (EFI) System Layout and Control | saiegi"e® W@ oM (STwas) Rre - Aemae ok famr

. . Intake Valve Air Intake / Filter Fuel Pump Fuel Rail
Engérzli;eq hnder/ /el-_;ead sg;%k; Pug TRE A TR TS/ ey AT \ o A o .
- Throttle Body Throttle Plate ‘_ﬂ’ ﬂ’ J]_
Weaadt mwe < st e
Exhaust Valve 2R S | [— Fuel,
e ‘ > —— ¢ Injector
[ {1 ) |
En inder/ Head Intake Manifold L !
ngénaeq g erl o2 TS A ( ECM ....... Oxygen Sensor (Exhaust Manifold)
, (ELECTRONIC
Riston || CONTROL MODULE)
Hiien (ARG
Temperature Sensor I SENSORS
(Engine Block) R
ATHA FR Fuel Injector
PR i) R o I
t ‘ J ECM
u T— o
Fi IIT k ; I \
uel Tank  Fuel Pump
JAF  fag INJECTORS
. > (ACTUATORS
Fiuid / Gas Flow (Solid Lines) | §x/1 e warg (3 ¥mt) Fiel o ol

------------- » Control Signals (Dotted Lines) | fAdzmr frat (fedler Yemg)

Fig. 5.1: Electronic Fuel Injection (EFI) System Layout and Control | satagifAe wIe utar (EFI) f&wes &1
A33e ud [A=or

5.1.1 Introduction (Fig. 5.1)

Modern engines require precise fuel delivery for
better performance and emission control. EFI
systems ensure accurate fuel supply under all
operating conditions.

5.1.2 Definition of Electronic Fuel Injection System
EFI is a system that electronically controls fuel supply
to engine cylinders using sensors and an Electronic
Control Module (ECM).

5.1.3 Classification of Fuel Injection Systems
Types include:

Single-Point Fuel Injection (SPFI)

Multi-Point Fuel Injection (MPFI)

Sequential Fuel Injection

Direct Injection System

5.1.4 Constructional Features

Main components are fuel pump, fuel injector, fuel
rail, throttle body, sensors (temperature, pressure,
oxygen), and ECM. These components work together
to control fuel delivery.

5.1.5 Working Principle

Sensors detect engine parameters like temperature,
air flow, and speed. Signals are sent to ECM, which
processes data and controls injector timing and fuel
quantity. Fuel is injected into intake manifold or
directly into the cylinder.
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5.1.1 af=ra (Fig. 5.1)

MY g1 A dgaR TaeH 3R s d=vr & forg
eIk ge MYft i srraeaehdr gidt g1 EFI orett @it
gfare aRkfefaat & adtes Sum smgfd gfaa ot 81
5.1.2 soiagiFe R SolaR HoTielt &Y aRurar

EFI Geh Ut HUTTel! & it SR 3R Sclargii-ieh chglel Hisel
(ECM) ohT JUINRT Thich SoT Aeisel hl S8 SMYfct ol
SaagiFe ®U 9 Ahd o=l 81

5.1.3 I gSiaRM WAl i aeffeeor

39 YR fAfafad &:

- fATa-uige W sieR (SPFI)

« Aeel-Uige W goter™ (MPFI)

« i fe e goteRME

* STIRTE ST YUTTert

5.1.4 fRmfor Heieft fRA2twary

& Tehl H W U, R gotarey, Wl 3, gice dist,
QR (AT9HM, 16, 3iferite) 8k ECM enfaet €1 3 gt
geoh e Jmgfd ot AAfd & & e ves 1y ot et
gl

5.1.5 it fRAgia

T &1 Gohd ECM @t A9} ST 8, ST ST bl danfad s
golaex o 9y 3R 49 hl 7131 oht AR Sear g1 3¢9 ot
39¢eh Afhies A a1 did fRAdst # s fohar STan 81
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5.1.6 Merits

Provides better fuel efficiency, improved engine
performance, reduced emissions, and smooth
operation.

5.1.7 Demerits

System is complex, costly, and requires skilled
maintenance.

5.1.8 EFI System

Fuel Tank — Fuel Pump — Injector — Engine Cylinder
Sensors — ECM — Injector Control

5.1.9 Applications

Used in modern petrol and diesel vehicles for
efficient combustion and emission control.

Trade Theory

5.1.6 dIT9
JEeR Y q&rdT, IAd S e, T IS SR I

AT UG hedT 8

5.1.7 gifaat

quTTelt sifeet, Heft gidl 8 3R Perel [ER@Ta 6l TG hdT
gidl 81

5.1.8 EFI worTett

TR — ECM — golaex fgzror

5.1.9 gyt

STYFeh gt 3R SiSTet dTg+1 H P2Td Ga 3R IS
=T & forg IughT fasar Srar 81

5.2 Types of Sensors and Their Applications | ¥R & YR R IS STUANT

SENSORS IN VEHICLE SYSTEMS: CLASSIFICATION AND APPLICATIONS | are= wunferal & @w: affereur o srgwrair

Types of Sensors and Their Applications
MASS AIR FLOW (MAF) SENSOR THROTTLE POSITION SENSOR (TPS) [ POSITION SENSOR
Y TR Uil (MAF) 387 /_ sifea fRufa AR (TPS) fufs dw
SPEED/FLOW SENSOR Y[[(’,\: £
TIfa/yarg §ER ?A‘)‘\\\\\\ ﬂf"i MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR
Nz L N vl 1T (MAP) 9%
7 ad \ R PRESSURE SENSOR
! ))‘@ e
SENSING ELEMENT PROTECTIVE HOUSING
@ FRATHS 3TN
PHYSI((T:AL PARAMETER CONVERTS T - Rga Fae
emperature, SENSOR —— ELECTRONIC
P y — =
T et
: Ly ; ey Fawif S sy (ECW)
PROCESSES DATA
l?zr WA R &
ENGINE COOLANT
TEMPERATURE SENSOR R — COleLI 5233}10%
W@ZWW 3{'13?3(2:'1'-1 (m AW FeA e lgnition Timing, Emis:sions)
TEMPERAT"R%NSOR GAS CONTENT SENSOR | Aa® !
GG ) SR, 3R
#q areht SR (gmagﬁsa:? mgsfﬁ?)

Fig. 5.2: Sensors in Vehicle Systems and Their Applications | arg< yonfeat # §ER Td 39k AR

5.2.1 Introduction (Fig. 5.2)
Sensors play a vital role in the engine management
system. They provide real-time data to ensure proper
fuel injection, ignition timing, and emission control.
5.2.2 Definition of Sensor
A sensor is a device that detects physical parameters
(temperature, pressure, position, etc.) and converts
them into electrical signals for the Electronic Control
Module (ECM).
5.2.3 Classification of Sensors
Based on Function:

e Temperature Sensors

e Pressure Sensors

e Position Sensors

e Speed Sensors
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5.2.1 uR=™ (Fig. 5.2)

TR §o1 U= Yotelt # Ageayul YAt R €1 3 3sfa
39 goirM, 3 ersfiT 3k Icsi= fAd=or gfAfaa
& & flT arafdes 9ud T 32T TS ohed 8

5.2.2 99R <hY yRavrer

TGR Teh IUT ¢ S} ifdes ARt (arowm, g, f=R&afa
311fe) T T eTTel & 3R 3% Seiagies dhelel Aisel
(ECM) & foig faa Siohdt & uRafcdd sear 81

5.2.3 99R oh1 Gifferur

B h 3MTYR WR:

o O IR

* T AW

- fRafd dR

- fd IR
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Based on Output Signal:

e Analog Sensors (continuous signal)

e Digital Sensors (on/off signal)
5.2.4 Constructional Features
A sensor consists of a sensing element, protective
housing, and electrical connectors. These ensure
accurate measurement and signal transmission.

5.2.5 Working Principle

The sensor detects a physical parameter and
converts it into an electrical signal. This signal is sent
to the ECM, which processes it and controls engine
functions accordingly.

5.2.6 Common Sensors Used in Vehicles
Important sensors include Throttle Position Sensor
(TPS), Mass Air Flow (MAF), Manifold Absolute
Pressure (MAP), Oxygen (Lambda) sensor, and
Engine Coolant Temperature sensor.

5.2.7 Merits

Provides accurate engine control, improves fuel
efficiency, and enables real-time monitoring.

5.2.8 Demerits

Sensors are sensitive to damage and require costly
replacement.

5.2.9 Applications

Used in EFI systems, ignition systems, and emission
control systems in modern vehicles.

Trade Theory

STTSTYE Tchd & TR UR:

* QATANT TR (FeTd Tahdl)

- F3fSee TR (3if/ 31T Tahd)

5.2.4 fAmfor Heieft fRAotaary

Teh HER # HET UfeiHe, YRafaTen SMTeroT 3R g
Facd 8id 81 & Tieh AT 3R Hohd Tavur gFfad sed
=

5.2.5 it fAgia

TR fonedt +ifdes A1 o1 uar @mrar € ofR 39 faga Tahd |
uRafdd edar g1 ag Hohd ECM oht WSTT ST 8, ST 39

=

5.2.6 arg-il # e 9THRT @R

Agayuf &I 7 gfeet gtsiied SR (TPS), HI QR Uell
(MAF), Bfhies Teiiege UeR (MAP), Sifarfts (awa)
TR, 3R § Foic aTgH TR LM &1

5.2.7 <9

GEIh g5 FI0T UG ohdT &, $4H G&idT § GUR ohdl g,
3R areafass gug it AR g&m s=1ar 81

5.2.8 grfaart

TR &1fad & ufa Jagasia gld & oiik 3T ufawmu= Tgm
i 8

5.2.9 gyt

3TeYfAes argl # EFI JoieRt, 32 gumelt 3R ot
=0T yunfaat & Suahr fehar ST 81

5.3 ECM and Sensors Used in Engine | 1< # Ugad ECM 3R ¥R

ECM CONTROL SYSTEM | sHiud faz=1or quiredt

SENSORS ACTUATORS
(%) (TergUeH)
s72)> Throttle Position Sensor ELECTRONIC CONTROL MODULE (ECM) %
g e R goacIe Bote Hisgd (SHITH) .
10 Manifold Absolute S, P Fuel Injectors
Gl [® Pressure Sensor W SR
- , D00
T Mass Air Flow Sensor
I|‘I T TR T HEY INPUT MICROPROCESSOR| | OUTPUT , Ignition Coils
Input Data || | CIRCUITS b ™ (arrysrras) ciRcuiTs | | Control Signals | Pigd
grankshaft Position %79 $eI (FTe {&“n%ggg
ensor e
e RRdE ] ) T
e > Idle Air Control Valve
Lamshatiostion _ MEMORY UNIT S TR Held aled
ensor PP, (ﬁq’tﬁqﬁiz)
| (s & ) [E%ﬂ
ial ] \
@ Oxygen Sensor EGR Valve
T SifedioH 9o . SR ared
Fig. 5.3: ECM Control System - Sensors, ECM and Actuators | ftgn fai=ror yorreft - Sor, $efion vd gaeuesd

5.3.1 Introduction (Fig. 5.3)
The Electronic Control Module (ECM) is the brain of
the engine management system. It ensures efficient
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5.3.1 aR=a (Fig. 5.3)

golagl-ich cheld Arsgel (ECM) $9T Ueie uTTet Sl
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engine operation by controlling fuel injection,
ignition timing, and emissions.

5.3.2 Definition of ECM

ECM is an electronic unit that receives signals from
sensors, processes data, and controls various engine
functions through actuators.

5.3.3 Constructional Features of ECM

The ECM consists of a microprocessor (for data
processing), memory unit (for storing programs),
input/output circuits, and a protective casing to
prevent damage from heat and vibration.

5.3.4 Sensors Connected to ECM

Common sensors include Throttle Position Sensor
(TPS), Manifold Absolute Pressure (MAP), Mass Air
Flow (MAF), crankshaft position sensor, camshaft
position sensor, and oxygen sensor. These provide
input data to ECM.

5.3.5 Working Principle

Sensors send electrical signals to ECM. The ECM
processes this data and sends control signals to
actuators like fuel injectors and ignition coils,
optimizing engine performance.

5.3.6 Merits

Provides precise engine control, reduces emissions,
and improves fuel efficiency.

5.3.7 Demerits

System is complex and requires diagnostic tools for
troubleshooting.

5.3.8 ECM System

Sensors — ECM — Actuators (Injectors, Ignition Coil)
5.3.9 Applications

Used in all modern petrol and diesel vehicles with
electronic engine management systems.
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ISk g1 Tg S&F SoiaRM, 3L ersfi 3R IS &t
fRifT Seeh 991 & Peret T ot GATAT Feat 8l
5.3.2 ECM <hY ufamer

ECM Ueh Seiereiieh SehTS & STl ARl & ehel UTE aheell &,
3T I HATAT el §, 3R YagQed & Aread & faf g o=
1T ot AT et 21

5.3.3 ECM & fRmfor Tdef Rgtward

ECM # U ATSehITTaeR (3T Teieenun & forg), 29 gfie
(ST Ul @ o felv), g7/ emseye dfchad, 3k
ST dT hU T YT & AT Ueh GRefTTeh TR gidT 8l
5.3.4 ECM & §3 d&R

AT J&R1 H gifee gisfiesq IR (TPS), AfAthles Tsdieye
UeR (MAP), ATT TR Gl (MAF), shenelTae Tiofie T,
HAATUE Tt OR 3R siferiter IR A 81 & ECM
Y gTYC 3T UG ahed 8

5.3.5 & fRAgia

TR ECM ot farggd Tohd A5id 81 ECM 39 3T &t Iurfaa
T & 3R R Fotaex aT 3 Sigel S Yagyed i
o1 Toha dotar 8, S €99 o1 gL srggfeid giar
gl

5.3.6 ITH

T o1 ATFUT TS T 8, ScdsSi- &bl &l dhedl g, 3R
3¢ g&rdT A YR &l g

5.3.7 grfaar

goTel! SIfed gidt & 8fiR gadt gfen & faly srrAifes
JUTHRUTI chY ST gl &

5.3.8 ECM wurTedt

TR — ECM — Tagyed (39aer, 3 aiga)

5.3.9 gyt

Solagl-ich goi- Jere JoTlel! dTet @t 3mefAeh dgiat ofik
SioTet aTg-l | IudhT fohar STraT g1
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5.4 Ignition Circuit | sfR2r afdhe

Trade Theory

IGNITION CIRCUIT AND LAYOUT | sfmer afdhe 3k atamse

~
IGNITION SWITCH ELECTROMAGNETIC INDUCTION
BATTERY gfem Raw Frachid 301 - INCREASES
A (( VOLTAGE | dleest 9gTaT &
© & O IGuIToN colL
& 2 Hlgd
R / / ROTOR | feX oo
/ SECONDARY
s DISTRIBUTOR CAP . .
= >/ CIRCUIT
= i%‘i’ [ PRIMARY SECONDARY (HIGH
o WINDING WINDING +~ VOLTAGE
IGNITION COIL @ , ) & = BATTERY A g mﬂag NG
HESEE o) ) T (@A)
rd 19 \%{ﬁ 4 CONTACT | L
PRIMARY wmoms—» ST 2! BREAKER -
|| — 3 H ’ POINTS 1
SECONDARY WINDING B &
Fbsh Al 3 ﬁ %{-
= 3 = |
IGNITION COIL 3] 4 = = CAPACITOR
L~ 8 & B searcpiue (CONDENSER)
INSULATOR —— =) \/
visLs § " SPARK GAP PRIMARY CIRCUIT
CENTER ELECTRODE~_ 4§11 /A s i (LOW VOLTAGE)  SECONDARY CIRCUIT
drgawe /) SPARK eap m;{m wfbe (HIGH VOLTAGE)
< i -dleest L=
GROUND ELECTRODE ~_ ]} ( ) \ afbe =
TS FAaS W @EEdees) &
~ J \

Fig. 5.4: Ignition Circuit Layout and Working Principle | sfmier sfdhe @temse wa ot fAgia

5.4.1 Introduction (Fig. 5.4)

The ignition system is essential in petrol engines. It
provides the spark required to ignite the air-fuel
mixture inside the engine cylinder.

5.4.2 Definition of Ignition Circuit

An ignition circuit is an electrical system used to
generate and deliver high voltage spark to the spark
plug for combustion.

5.4.3 Classification of Ignition System
Types include:

e Conventional Ignition System

e Electronic Ignition System

e Distributor-less Ignition System (DIS)
5.4.4 Constructional Features
Main components are battery, ignition switch,
ignition coil, distributor, spark plug, and wiring.
These parts work together to generate and distribute
high voltage.
5.4.5 Working Principle
The battery supplies low voltage current. The ignition
coil increases this voltage to a high value using
electromagnetic induction. The high voltage is
distributed (via distributor or directly in DIS) to the
spark plug, producing a spark that ignites the air-
fuel mixture.
5.4.6 Merits
Provides reliable ignition, efficient combustion, and
improved engine performance.
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5.4.1 uf¥=rT (Fig. 5.4)

S UuTTelt Ueier §91 § 31aeddh gidl 81 I8 g9
fAdier & SR ag-3e fA9r0T ot gsafeld e & folg
3TIh WTeh UG hcll gl

5.4.2 sfagr afdhe Y gl

gfrer afche gen fagga gorredt & i Sudi g8 & fag
WIS W ek 3o diecsl Wich 307 e 3R Uga™ & fag
fopar STt 81

5.4.3 sfA yoneft et afferzor

39 TR fAEfafad 8:

* gRUfReh SR YoTrett

* Selagi-eh ST HUTTel!

- feefieger-3fa sfmer gomedt (DIS)

5.4.4 fAmfor Geieh RAwary

q&F "eeh! # dedt, sfms @, sfmem isa, feedieger,
Wreh T 3R arafe enfAe €1 3 @t T e 3=
qieest 347 iR faafkd a=a €1

5.4.5 it fAgia

Se<t fAF gieesT ORT UG dedl g | 3R Pigad
fagdgerdhia IRuT & ATeH 9 39 Gl i 3= HH deh
q¢TdT 81 3= dieest ot (feedieger & Aregw @ a1 DIS #
TYe) wreh Wt dep faaRd fekar sirar g, o @ dh 3w
g1 8 3R arg-se fAeor usafad ghar 81

5.4.6 ATH

fauata 3fem, Fee g8 R dgar go Uaei ueH
FRAT 8l
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5.4.7 Demerits

In conventional systems, components like contact
breaker wear out and require maintenance.
5.4.8 Schematic Diagram of Ignition Circuit
Battery — Ignition Switch — Ignition Coil —
Distributor — Spark Plug

5.4.9 Applications

Used in petrol engines of cars, motorcycles, and
small engines.

5.4.10 Numerical Problems

Voltage relation in coil:

V, N
| b N
Resistance:
R= v
T

www.teachtoindia.com

Trade Theory

5.4.7 grfaat

URUfeh gonferal § shiae sok S T forg S & 3R
ERATT Y ST gl g

5.4.8 sfAer gfdhe w1 gisTaTas smE

det — sfms fT — e Fisa — BEieger — @rh
T

5.4.9 gyt
PR, AexaTgiher 3R BYe goi1 & Uglel Sof-l H JUANT

fopar STaT 81
5.4.10 H&THE: GRS
Shisd § dices e
Vi N
7 N
R L
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I
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MCQ's | srgfaeredta as

Q1. Which component in the Multi-Point Fuel
Injection (MPFI) system ensures precise control of
the fuel-air mixture for better engine efficiency? /
Al-uige W soiae™ (MPFI) e # &l |1 ueah
geuei-gat fAsor & wdles Adsor &t gfda wear @ aifes
Eo1 g&TdT dga gl h?

AR mmp —>— -\

INJECTORS

TO COMPUTER

-»> éﬁ“
Y=

’\

e

CYLINDER HEADS

INTAKE
MANIFOLD

“ ‘_\; INTAKE

PORT

INTAKE
VALVE |

MULTI-POINT FUEL INJECTION

a) Electronic Control Unit (ECU) / satagifAdh dhgiel gfae
ECU)

b) Air Filter / TR ftheex

c) Intake Manifold / g1¢a AfRhies

d) Cylinder Head / facist 88

Ans. a | Sol. : The Electronic Control Unit (ECU) is the
brain of the MPFI system. It receives inputs from
various sensors, including the airflow sensor, throttle
position sensor, and oxygen sensor, to calculate the
optimal fuel injection timing and quantity. This
ensures efficient combustion, lower emissions, and
improved engine performance. The air filter only
cleans the air before entering the intake manifold, the
intake manifold distributes the air-fuel mixture, and
the cylinder head houses the intake and exhaust

valves but does not regulate fuel flow. / saagi<e gt
gfie (ECU) MPFI f&en o1 Aftrss g1 I8 fafes da3i @ g7ge
T T §, ST TIRTel! 9, gfed gifoie IO iR
JifRitsT TR, aTfch Ig $UH SSIeRM & GHY 3R HHAT Y Tal
TUHT R Th | Y P3AA G, HH Icoi, 3R §514 & vasi= &
gUR RAAT 81 81 TR fheeR hael 8T ol Yog HRT 8,
gIcah Afthies gaT-se Mgor ot fdalkd awwar g, ok RAdsx
28 dTed I IGdT § AAfch1 3¢9 UaTg &l AAfRa 481 sar gl
Q2. Which sensor detects the amount of air
entering the engine? / &l A1 TR go19 # U Hed
areft arg kY /AT T 9T T 82

(a) MAP Sensor / 9 @R

(b) MAF Sensor /| MAF §&R

(c) Oxygen Sensor / 3ifaits TR

(d) Knock Sensor / dfer Ta=

Ans. b | Sol. : The Mass Air Flow (MAF) sensor
measures incoming air to help ECM adjust fuel

(
(
(
(
(
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injection. / AT TR Yel (MAF) €€ 319 dTell gaT ol H19dT §
arfes ECM e ESteRM GHTISIA R Tah |

Q3. Which sensor helps in detecting engine
knocking? / @I 9T SR 91 ATfhIT ST IdT TITT 82
(a) Knock Sensor / AT g

(b) MAP Sensor / #g 9=

(c) Oxygen Sensor / SifeitsT TR

(d) Fuel Pressure Sensor [ et U8R ¥¥R

Ans. a | Sol. : Knock sensors detect vibrations caused
by knocking and adjust ignition timing. / Afes TR g5
# hue ol ggaHaT & 3R s ersfi ot gurifSia srar g1
Q4. Which sensor provides data to ECM for
controlling ignition timing? / ECM @&} sfmer ersfiim
e e & fAg w9 91 9 327 ueH wRar @?

(a) Oxygen Sensor / sifefie TR

(b) Knock Sensor / dfer &=

(c) Crankshaft Position Sensor / & GifSie dar
(d) MAP Sensor / #g 9=

Ans. ¢ | Sol. : The crankshaft position sensor helps
ECM determine ignition timing by monitoring
crankshaft rotation. / $herelTae TSI TR shehelue &
guie &l AR @k ECM &t g ergfa ReiRa e
HGG AT g

Q5. What is the role of the EGR valve in an engine?
| &1 ¥ EGR area &t = st 82

(a) Reducing exhaust emissions / AT IS &t &H
he AT

(b) Controlling fuel pressure [ 341 aTq ! FAAd HeT
(c) Managing air intake / TR g1 ol UETad aheT

(d) Regulating ignition timing / fmsm esfaT &t Fifaa
AT

Ans. a | Sol. : The Exhaust Gas Recirculation (EGR)
valve helps reduce NOx emissions by recirculating
some exhaust gases. / EGR aTed Reprd 19 & 3o faed ot
G Ggeic hech NOX ScSi- hl S el Bl

Q6. Which component regulates engine idle
speed? [ A AT geah g51+1 Y 3mgsw i &t Ffa
AT 2?

(a) Throttle body / gifee afst

(b) Idle Air Control (IAC) valve / 388d TR shera (IAC)
dled

(c) Oxygen sensor / SifeRiter TR

(d) Fuel pump [/ =& 9T

Ans. b | Sol. : The IAC valve adjusts airflow to
maintain stable idle speed. / IAC mo—crarrgmaﬁ
RS hReh @R 388 i I91¢ &1 81

Q7. What will happen if the oxygen sensor in a
vehicle fails? / afe arga & siferfie= W= fawa @ se
at == ghm?

(a) Engine will overheat / ST SaTGT TRA g1 STQT

(b) Incorrect air-fuel mixture will be supplied / Tetd
arg-ger fAsror smyfd geft

(c) Battery will discharge quickly / et Sieet fewarst g
St

(d) Alternator will stop working / 3iceex T T §5
PR
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Ans. b | Sol. : The oxygen sensor helps ECM regulate
the air-fuel ratio. A faulty sensor can cause poor fuel
economy and increased emissions. / SifeRfte TR
ECM ot ag-ge4 31uTd fRif3d et & #ag ohdl 81 &R1d
TR G o & Faidl 3R IS 96 TahdT B

Q8. Which role does the Pressure Sensor play in
the given circuit, and how does the PCM process

its signal? / fag g affe & dor F@R f = YA 8

3R PCM =9<rT fATer 8 WA har 82
PCM
e ~
12V
- '
=
—<— REFERENCE
VOLTAGE BB3
«— VOLTAGE-SENSING
CIRCUIT
g | L

PRESSURE SENSOR

(a) The pressure sensor measures fluid or air
pressure and sends a variable voltage signal to PCM
for engine control. / 3R TR @R T IR SS9 ht ATYAT &
3R g5 37301 & feiw PCM ! e uRadHia aieest e
AT B

(b) The pressure sensor controls the fuel injection
directly without PCM intervention. / 3R ¥R e ®Ie
gtoRM ot FRIfRT @edT 8, PCM <ht 3aeaehd A8l gl

(c) The pressure sensor acts as a fuse to protect the
circuit from overvoltage. / 92R ¥R T WIS hI d%E B
AT & ST Fiche l SHtaRateest & ST g

(d) The pressure sensor only provides a constant
voltage signal to the PCM without any variation. / 32R
TR Had Ueh fRR dicest fd UgH ahedT § 3R 3UH aig
gferd gl gidl

Ans. a | Sol. : The Pressure Sensor detects pressure
variations (e.g., fuel, oil, or manifold pressure) and
converts them into an electrical voltage signal. This
voltage is then sent to the Powertrain Control Module
(PCM), where the voltage-sensing circuit interprets it
to adjust engine operations such as fuel injection,
ignition timing, and emission control. The sensor
does not act as a fuse nor provide a constant voltage,
as the voltage output changes based on pressure
fluctuations. / ¥eR TR faf9g UaR & gam9 (S19, =,
3ifae, a1 $1ceh Afhies qa1d) T UdT T § 9k 59 T
Sclfacehel dieest A | URafdd edl g1 I8 dicesT [
UTeReH ehglel Atsgel (PCM) eht WSTT SITdT 8, STal diecst-SiiT
gfche 39 THIfId Fea & 3R o7 FaTe oI R SoidRM,
gfmerm ergfiT 3k Irs =0T &l FHRISId shear 81 dR
RIS I X8 B T8l dheal SR 7 51 I8 fRR dicest ga™
8, dfedh GaTa URTdH & AR AR diecsT 3MMSeYC daetdl
BT gl

Q9. What should be checked if an MPFI engine has
poor acceleration? / af¢ MPFI g5 Y varflerReE
@RI g, af o STiaen aifge?
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a) Oxygen Sensor / 3ifeRile TR
b) Fuel Injectors | W gtereX

c) Alternator / 3fcezaex

d) Radiator Fan / f3uex %

Ans. b | Sol. : Clogged or malfunctioning fuel injectors
can restrict fuel delivery, leading to poor acceleration.
| STH U 1 &R16 WY $otere S99 i 3MMYfel el ek Hehd! &,
e varfiere wenifad ghar 21

Q10. Which type of fuel injection system uses
multiple injectors for better fuel atomization? /
fra yepR &l $e SR HoTTef! dgaR $uF weHTESeE &
fAq &3 Sotaest 1 SualT wedt @2

(a) Single Point Fuel Injection (SPFI) / f&wer dfge wget
gt (SPFI)

(b) Multi Point Fuel Injection (MPFI) / Aiee! dfge R
gota (MPFI)

(c) Direct Fuel Injection (DFI) / SRRee W gsta=™ (DFI)
(d) Carbureted System / @ERes HoTTett

Ans. b | Sol. : MPFI systems deliver fuel to each
cylinder individually, improving efficiency and
reducing emissions. / MPFI guteft e Rcst & afaard
&0 Y S YoM Il 8, [ G sedt g 3R IHSH A
gt &1

Q11. Which of the following is NOT a function of
the Engine Control Module (ECM)? / f=faf@ad @
@A |1 wrf g1 =0T Atese (ECM) & =& &2

(a) Controlling ignition timing / sfmsm esfET &t FRifaa
AT

(b) Adjusting air-fuel ratio / ag-g& 3UTd ! FARIISIT
heHAT

(c) Regulating tire pressure / TR U2R &t FARET T
(d) Managing fuel injection / & gSiaRM @t Taferd &1
Ans. c | Sol. : ECM manages engine performance
parameters like fuel injection, ignition timing, and
emissions but does not control tire pressure. / ECM
$U goiRM, 3L s, 3R ISt oY §977 uasH
Qe BT Tele Rl 8 eifehT TR UeR &t fRifa 78t ahan
Q12. Which component in the ignition circuit
generates high voltage for the spark plug? / sfAz=
afde & w7 A1 ges wWrh wi & fAg 3= aieest sag
T 872

(a) Alternator / 3feezaex

(b) Ignition Coil / 3fe™ Piga

(c) Battery / se&t

(d) Throttle Body / gfca sifst

Ans. b | Sol. : The ignition coil converts the battery's
low voltage into high voltage to generate a spark at
the spark plug. / f3M igd dest & HH dieesT &l I
dicest | uRafda erdr g drfes @wreh wnt # wWidh 394 g ¥ahl
Q13. What does the MAP sensor measure in a
vehicle? / arga & MAP dTR &1 41941 82

(a) Battery voltage / et aieest

(b) Manifold pressure / fAies gama

(c) Engine oil level / 59 dd &R

(d) Fuel injector pressure | &9 §5iaeR qa @

—_
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Ans. b | Sol. : The MAP sensor measures the pressure
inside the intake manifold and helps ECM adjust fuel
delivery. /| MAP TR 3% AfAthles & 3iR & gaTd i ATYAT
& 3R ECM @t S faaRuT ot FARNfSId Shet # AGG e &
Q14. How does the crank position sensor help in
engine control, and what happens if it
malfunctions? / sher Tishie R so1 Ad=or d @
HETadT &Rl 8, 3R af ag &= @) =\ at @ e

A

CRANK POSITION SENSOR
(a) It detects the crankshaft position and speed to

help the ECU manage fuel injection and ignition
timing; if it fails, the engine may not start. / I8
shepemae hl fRIFAY 3R 71fd <t U e @ f9ed ECU SeF
SR ofR s ergfiT &t yaifdd o §; afe ag fawa gt
ST 8, ot g9 e el & Fapd|
(b) It monitors tire pressure for better fuel efficiency;
if it fails, tire pressure readings become inaccurate. /
g TR LR ! FATRTHY el & fed S SeraT & guR glar §;
IS Ig fAthel gt ST 8, af TRR IR AT 7Terd gt Iahd! 8l
() It controls the cooling system by regulating the
radiator fan speed; if it fails, the engine overheats. /
T §; Ie Ig fAthel g ST 8, af g1 3ifdes TH gl FehdT 8
(d) It manages the air conditioning system by
adjusting compressor load; if it fails, AC performance
reduces. / I8 TR sheierf— fAwed ot Rdfg oear g ek
HUR cIE ! GRS el §; Ife I8 fathet gt Sirar g, at
QY Y RIS HA gl Fehd! 8l
Ans. a | Sol. : The crank position sensor detects the
position and rotational speed of the crankshaft and
sends this information to the Engine Control Unit
(ECU). The ECU uses this data to precisely control fuel
injection timing and ignition spark timing, ensuring
optimal engine performance. If the crank position
sensor fails, the ECU will not receive accurate
crankshaft data, which can cause misfires, rough
idling, poor acceleration, or even complete engine
failure (no start condition). / dher TSHeM TR hehTue
& feafd ok goff 71fq @t ATdar & ofk 39 SeT ot g7 dhgiet
gfAe (ECU) ot Aistar &1 ECU 39 S¢T ol SUINT 38 SolaRM
Tr 3R 3fem i Twy @l i w9 @ Rfa A & faw
T 8, o ad 97 o1 UasH rfdehad gidr 81 af dhep disfier
YR fAthel g1 SITdT 8, af ECU i shehelTHe 8T Hal alich & -Tg)
firerm, foad AwRR, srewm smesfohT, wrie gadereM, ar
Igi deh o g Wi 7 81 Y gHwn 8 Gohd 81
Q15. What is the function of an ECU (Electronic
Control Unit)? / satagifae dhetet gfe (ECU) o1 &rd
= g?
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(a) To regulate engine parameters | 519 ATUGS! ol
[BRIECECTC]]

(b) To generate electrical energy / fa=d it = 1
(c) To monitor tire pressure / TRR U2R &I FATRMT ST
(d) To operate windshield wipers / fdgsfieg agwR
Garferd e

Ans. a | Sol.: The ECU processes sensor inputs and
controls ignition, fuel injection, and emissions for
optimal performance. / ECU ¥¥R 3¢ &l UIE¥ &l &
3R 3feM, S99 ESaRM, 3R IToiA ! AR &har g difch
ot vesH gRfaa fhar s aah

Q16. Which sensor provides input to the ECM
about the engine load? [ ECM &l SsH dils & IR &
I AT AR §7YC TS el 8?2

(a) Mass Air Flow Sensor (MAF) / ATH TR T} TR
(MAF)

(b) Knock Sensor / dfer &R

(c) Oxygen Sensor (02) / siferfeH & (02)

(d) Crankshaft Position Sensor (CKP) / chersmmue atsfier
TR (CKP)

Ans. a | Sol. : The MAF sensor measures air intake to
determine engine load, which helps ECM adjust fuel
and ignition timing. / MAF ¥R Q3R g-1¢ ! HTUAT & dlfch
goi ot fReiRRa forar s ads, S ECM gem ofiR sfem
TS ot GHTAITSIA ) Toh |

Q17. Which component in an EFI system directly
controls the amount of fuel injected into the
engine? / EFI HUTTelt # A9 9T gedh e 391 # $olae
fhu g ua fit 7 Y AT war @2

(a) Fuel injector / ®Ie $ataex

(b) Oxygen sensor / 3ifeRie TR

(c) Ignition coil / g @iga

(d) Throttle body / fea sfgt

Ans. a | Sol. : The fuel injector sprays fuel into the
intake manifold or cylinder as per ECM instructions,
ensuring precise fuel delivery. / /Rd goidex ECM &
A3l & IR g1¢H Afthies a1 [die: & $e o1 @
T g, forad 9t Sum smyfd gfaa gidt 81

Q18. How does the Manifold Absolute Pressure
(MAP) sensor assist in fuel injection control? /
Afhies Tediege W2R (MAP) ¥R $eF $oiae fAesor &
¥ HEE FRAT 82

(a) By measuring intake manifold pressure / gic&
Afthies qama AT

(b) By controlling ignition timing / s egfT ot
[ERIEGETET

(c) By regulating throttle position / gifee f@fd &t Fifaa
FXh

(d) By monitoring coolant temperature / &elc dTaa™
&l AR s

Ans. a | Sol. : The MAP sensor sends pressure data to
the ECM, helping calculate the correct air-fuel ratio
for efficient combustion. / MAP TR &g 3¢ ECM aht
ASTdT 8, ST G o foQ Tal aRY-Se 37T bl 0T e Bl
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Q19. What role does the Crankshaft Position
Sensor (CKP) play in an EFI system? [ EFI RQwa &
theremmae gistier §6R (CKP) &6t e/ iyt gt 82

(a) It measures intake air temperature / I8 g¢d TR
ATUHT <kl ATYAT &

(b) It detects crankshaft speed and position / I8
cheheITde ht Tfar TR AT &1 gdT vTTaT &

(c) It controls battery voltage / I8 st ateest i afaa
FRAT g

(d) It monitors brake pressure | Ig s GaTq ol AR
FRAT g

Ans. b | Sol. : The CKP sensor helps the ECM
determine ignition timing and fuel injection for
optimal engine performance. / CKP §&R ECM @&t gfsH
aTsfAT 3R e gotarm RufRa A & Aeg oar & aifes s
1 Uaei 3G ST B |

Q20. What is the role of the Knock Sensor in an EFI
system? / EFI f&%e#n # Afe 9= 6t a1 yfawr 8?2

(a) It measures throttle position / g dica f&Afa &t
AT §

(b) It detects abnormal combustion (knocking) / g
ST &g (ATfhT) T UdT o lidT §

(c) It monitors coolant temperature / g eic dTIHT i
Rt praT €

(d) It controls fuel pressure / I8 ®IeT 92R &l AT et
g

Ans. b | Sol. : The Knock Sensor helps ECM adjust
ignition timing to prevent engine knocking, improving
efficiency and longevity. / Ffe &R ECM @t gfAsH

s garfoia A # Aeg a8, S gor At A6
STt & 3R GeTdT Jgdt gl

Q21. What could be the most likely cause if the
engine fails to start despite a good battery and
working ignition coil in the given ignition system
circuit? / fRu g sfAer RAven afdhe &, A& siw sfmE
Figet el adlch A hH A & d1a9[g, afe Foi wré Tl
g1 g, af 9 Sy SRUT /-1 g 9ahd1 82

(a) Faulty contact breaker points or improper gap
setting. / Gvquf Sieae s Glge a1 Tard g A

(b) Overcharged battery supplying excess voltage. /
A aledst 3 dTell JHiaarst dedl|

(c) Incorrect fuel injection timing. / TTeld 389 gStaRME
qHT|
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(d) Clogged air filter reducing airflow. / dg g3m TR
flheer 192 ga1 &1 UaTg A &1 @ 8

Ans. a | Sol. : In a conventional ignition system, the
contact breaker points control the flow of current to
the ignition coil. When the contact breaker points
open and close correctly, they allow the coil to
generate a high-voltage spark for the spark plug,
which ignites the fuel-air mixture in the cylinder. If
the contact breaker points are faulty or not set at the
correct gap, they may fail to open or close properly,
preventing the ignition coil from producing the
necessary voltage for the spark plug. This results in
the engine failing to start or misfiring. / Conventional
ignition system #, i<de SR UfgcH 3L Pisct | i
& yaTg ! (AR ed §1 ST hieare sl Uige Hal alich 4
Geld 3R &3 gid 8, a1 d hiscl i I=T diecst Wi ITH HA
&t argAfd 3d 8, s wreh Wi g9 fAcis: # Sed-gar gor
I gsafeld hdl 81 af Pieae sk Uiged qruqui ¢ a1 ggf 49
R YT 8l 8, dl I el aich & g et AT &ig g} g, orad
MM higel Wieh Wit & flu 3rasdes diedst Ia g1 e
9TQTT | TR, $979 WIE @l 81T AT FFhRR S|
Q22. Which sensor measures the amount of air
entering the engine? / (19 TT1 9WR §5H & HALA
areft gat &t AT i ATIET 82)

(a) Oxygen Sensor / 3ifeRie TR

(b) Throttle Position Sensor (TPS) / gfeet GifSie &R
(c) Mass Air Flow Sensor (MAF) / ATH TR Gl TR

(d) Engine Coolant Temperature Sensor / s geic
A FER

Ans. c | Sol.: The MAF sensor helps the ECM
determine the amount of fuel required for efficient
combustion based on the airflow entering the engine.

| MAF &R ECM ot §511 | Ud2T & dTeft §4T o SR TR
3Maegeh se & amET RyiRa w=A & 7eg a=ar g1

Q23. What is the main function of the ignition coil
in an ignition circuit? / (sfA afdhe & sfAm wiga
&1 G hrl FT 8?)

(a) Converts low voltage to high voltage for spark
plug ignition / W @R 32 & AT 7 dieest &l I
Jieest H IGAdT 8

(b) Stores electrical energy for future use / \ifasg &
Iy & forg faegd Soif Tuda awar &

(c) Controls fuel injection timing / & gSiaR™ A &t
fRifd w=ar g

(d) Reduces engine noise / 51 & 2R &l HH HAT &
Ans. a | Sol. : The ignition coil amplifies battery
voltage to generate a high-voltage spark necessary
for combustion. / 3 &ise st aiees &l FIgTh g8
& foIT srmaeTe 3= dices 34T AT &l

Q24. How does an ECM detect a malfunctioning
oxygen sensor? [ (ECM @RTa 3iterfiei R &1 udl &d
AT 8?)

(a) By checking for voltage fluctuations / ateest &
gRad= & Sifd Pk

(b) By measuring fuel pressure / & TaTd ! ATIhY
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(c) By monitoring coolant temperature / geic arad <h
AR e

(d) By analyzing battery voltage / se<t ateest T faserwor
Hh

Ans. a | Sol. : The ECM continuously monitors the
oxygen sensor’'s voltage output; irregular fluctuations
indicate a malfunction, triggering a diagnostic trouble
code. [ ECM TRTIAR 3ifeRiie SR & diecsl 3TScYc ol
AR e &; SrfRafid SaR-TeTa @RIt & Hahd 24 &
Q25. Which component controls the ignition
timing in a modern EFI system?/ (3ngfAe EFI Rwen
# i< |1 geeh sfiE ersfin &) Rdfa wwar 8?)
(a) Engine Control Module (ECM) / §51 ehgiel Afeel
(b) Ignition Switch / e fea
(c) Fuel Pump Relay / =&Ia 9T Ret
(d) Alternator / 3feeaeR
Ans. a | Sol. : The ECM processes signals from various
sensors to adjust ignition timing, ensuring efficient
combustion and power delivery. / ECM fafes &=t &
Tehdl eh! U ST 8 dfch 3fe T ahl FamifSia fokar
ST Teh, I ad G q&rdT $iR UTaR 3imseye A YR giar &
Q26. If an ignition coil fails to generate a high-
voltage spark, which internal component is most
likely defective? / afe sfmr srise 3= Al wWih
304 e A et gt STt @, at g9 dwnfae gegof
3fiaRes ges I |1 gl Jehel 872

©)

@

IGNITION COIL

(a) Primary winding / wmafie afén

(b) Outer casing / ITg< 31maRoT

(c) Mounting bracket / AT3féT stéhe

(d) Spark plug terminal / TaTeh @t efifqa

Ans. a | Sol. : The ignition coil is responsible for
converting the low voltage from the battery into a
high voltage necessary to create a spark at the spark
plug. It consists of two windings (primary and
secondary) wrapped around a magnetic core.

The primary winding carries low voltage from the
battery and generates a magnetic field when current
flows through it.

When the circuit is interrupted, the collapsing
magnetic field induces a high voltage in the
secondary winding, which is then sent to the spark
plug to ignite the air-fuel mixture.

If the primary winding is defective, it fails to generate
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the magnetic field, preventing the induction of high
voltage in the secondary winding, and resulting in no
spark. / 32 Piget dedt & A dieest ot 3T dieest A
gRafdd &RdT §, ST Weh Wi # WTeh 3d e o falg
JTATH BT &1 T§ Teh GahT R & IR 37R U MY &
arefs (wnerfies 3Rk fgdiae) @ s=r giar 81

T aEfeT Sedl T HH dicest U dedl & 3R 3T dic
gaTfed 81 TR Uk Jachid &7 3d hdl 8

STa fehe aTfed gt &, af fiRa gu g & & fgetae
aEfST & 3= gieest URd gidT &, ST WTeh Wi deh |SIT STraT
gl

e urarfies argfn qhvygef gt st &, at a8 Jadhg & 3=
& | fawd g It 8, [oad fgdtas agfsn § 3= aieest
IR 1Ef giar 3R e 7t g

Q27. Why does a malfunctioning oxygen (02)
sensor lead to increased fuel consumption? / (Y&
@R SHTefie (02) S8R S @ud &l i aer a1 2?)
(a) The ECM fails to adjust the air-fuel mixture
properly / ECM ga1-g& fA</01 ot T8t &1 & GHRSId et
d fdmagare

(b) The ignition coil starts producing more voltage /
31 piser MfdH dieest 39 i avIdl §

(c) The battery drains faster [ Set a<f & 2@t g+
UGS

(d) The exhaust gas temperature decreases / A&/ 9
ST ATIHTE HH gt ST &

Ans. a | Sol. : The oxygen sensor monitors the oxygen
content in the exhaust gases. If it malfunctions, the
ECM may supply excess fuel, leading to wastage and
high emissions. / siferfie ToR A A4 7 sifarftsr &
HTAT I ATYAT 81 A I8 @RS g1 ST €, af ECM TTed ge
rgror A9 genar g, SIS SeM it @ud 9¢ Sl 81

Q28. If the intake manifold absolute pressure
(MAP) sensor fails, what symptoms might the
vehicle exhibit? / (afd s ARwies Tadige W2R
(MAP) SR &t gt SITdT &, af arg=T | = @ deror Rard
3?)

(a) Poor acceleration and rough idling / @RTE @RoT 3R
A goT- HlTel

(b) Increased battery voltage / SigT 31T Si¢dt ateest

(c) Overheating of the fuel injectors / ®IeT gStereR o
SATET TR g

(d) Sudden stopping of radiator fan / f3gex & a1
3T &g gt ST

Ans. a | Sol. : The MAP sensor measures air pressure
in the intake manifold. If it fails, the ECM may
miscalculate the air-fuel ratio, leading to rough idling
and poor performance. | MAP ¥R g¢& Afthies & arg
G919 ! ATYAT | e I8 el 81 SITdT &, af ECM TTetd gar-ge+
fAreror 1 ReRor e Gepar €, e g5 & 7fa eraw= &t
STt & 3R @ror g g 21

Q29. What is the function of a Knock Sensor in
modern engines? [ (3efAeh g1 | ATeh TR T HrRA
T 8?)
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(a) It detects abnormal engine knocking and helps
ECM adjust timing / I8 &I 51 1T el UdT 71T &
3R ECM o crgfiiT Samiiford &het & 716G ahedl §

(b) It controls the air-fuel mixture / g gar-su= fAor &
[ERIECICEG IR

(c) It manages the battery voltage / g Sedt dleest ot
geifad ol g

(d) It measures fuel consumption / gg g&= Fi @ud &t
AT §

Ans. a | Sol. : The knock sensor identifies engine
vibrations due to pre-ignition and informs the ECM to
adjust ignition timing, preventing engine damage. /
fer FR Wi-gfAe & SHRUT g aTet §57 U T UdT o TTa 8
3R ECM @t gfmie ergfiT ot armaifSia el o1 Hahd qdT &,
o 99 ol Jha™ @ S9T ST B

Q30. How does the resistor in a resistor-type spark
plug help in engine performance, and what could
happen if it fails? / ¥SieR-2T80 Wrh @ T # HweR
3o ueefe A A "ee e g, 3R afe g fawa g s at
1 gt a1 82

TERMINAL

INSULATOR

UPPER-SEALING

GASKET
SHELL

RESISTOR
SEAL

COPPER-GLASS
SEALS

LOWER SEALING
GASKET

REACH

CENTER SIDE ELECTRODE

ELECTRODE GAD
CUTAWAY OF RESISTOR-TYPE SPARK PLUG

(a) The resistor reduces electrical noise and prevents
radio frequency interference (RFI), ensuring smooth
engine operation; if it fails, ignition signals may
interfere with electronic systems. / 3fS¥ex fagd ok &t
W el g 3R A thiedwl §exthed (RFI) ot Aehar 8, g
$9 gOIE &Y & Iad] §; Ife I8 f[Athat gl Sirar §, af sf-ee
e saaeiRe fAen | g8y R Uehd &
(b) The resistor increases the spark intensity for
better combustion; if it fails, the engine misfires. /
e @ Y fierar grar & a1 g8 SR g1, A ag fawa
Bl ST 8, dl §o14 AUHRR & JehdT B
(c) The resistor controls the air-fuel mixture; if it fails,
fuel efficiency decreases. [ 3o TR-WRIA fAsror &t
fdfd e §; afe g fathet gt ST 8, dt o q&rar oA 8t
Gehell 81
(d) The resistor prevents overheating of the spark
plug; if it fails, the spark plug overheats and damages
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the engine. / NI WTeh W ! FATGT TH g1 & 91T §;
afe Ig fawhet gt STTaT &, at T Wi et W gia g9
YT UG Hehdl 8

Ans. a | Sol. : Aresistor-type spark plug contains an
internal resistor that helps in suppressing electrical
noise generated by the ignition system. This prevents
radio frequency interference (RFI), which can disrupt
electronic systems such as ECU, sensors, and radio
communication in the vehicle. If the resistor fails, the
spark plug may generate excessive electromagnetic
noise, leading to malfunctioning of electronic
components such as the ignition system, fuel
injectors, and onboard diagnostics (OBD). / ¥Siwex-
213y WTeh Wil H Ueh 3HidRes AR giar 8, Sit sfmer fAwen
GRT 37 fAgd AR &l o # Hag o g1 Fg A3t thiad«
$cXhed (RFI) &l AehdT 8, ST dT8 & Seldgi-eh (A% o9
ECU, ¥R ofR 2ot TR ot a1feld o aakar g1 afe ewer
fathet 8 ST 8, ot T W srafdes fagd gecha ok 3w
TR GohdT &, FTY sfmem FweH, wd $otaer ok sifHas
srrHfReT (OBD) St saae e sahrsal Stk & I gl e
e |

Q31. If an ignition coil is weak, what symptom will
the engine show? / (af? sfRM izt wasIR g, at
$91 @14 A1 Agror fRarem?)

(a) Hard starting and engine misfires / 59 ¢ g4 &
HiSTs 3R AFTHRR

(b) Overheating of the radiator / f3Tex &1 FaTGT TRA

K5l
(c) Increase in battery charging rate / set anfsfi R &

(d) Improved fuel economy / &4 geraT § geR

Ans. a | Sol. : The ignition coil converts battery
voltage into a high voltage spark for combustion. A
weak coil causes insufficient spark energy, leading to
misfires and difficult starting. / 3f@eM ®igd dest aiees
! I dleest Wieh | d5eTdT g1 IS higel HASIR &I, a WTch
T %0 9 gl o=, fOed g1 MEwRR g ok e gb |
HfSTE gt

Q32. How does an idle air control (IAC) valve
malfunction affect engine operation? / (g 3igsa
TR cheld (IAC) ared &l @RI g1 & TaTe= &t
guifad @t 8?)

(a) It causes unstable idling and stalling / a8 3if@R

(b) It increases fuel efficiency / I8 & g&idT S¢TdT &

(c) It improves spark plug performance / Ig Teh @i
& Uas i dgaR Fear g

(d) It boosts battery voltage / ag sie<t ateest Pl ST &
Ans. a | Sol. : The IAC valve regulates airflow when
the throttle is closed. If it fails, the engine may idle
too high, too low, or stall completely. / IAC aicd d9
TIRYAT Sl R Sheat & 919 gied &g 8idT 81 Afe I8 @R gt
ST 8, at g9 Y 1 sifafia gt et § a1 9 €5 g wehdr
8l

58



Teach To India Publication Free Sample Module

Liked this sample? Get the complete book with all modules, MCQs, and practice questions.

How to Purchase This Book

Click the Link or Scan the QR code below to get the complete book at a special discount. Order directly from
Publication Website: https://teachtoindia.com/product/iti-mechanic-motor-vehicle-second-year/

Browse All ITI Trade Books at Special Discounted Prices
View the full collection at: https://teachtoindia.com/iti-books/

I g=

Also available on Flipkart, Amazon, and Meesho.

Trusted by ITI Students, Trainees, and Instructors Across India.

For any queries related to our books or institutional purchases, please contact us:

WhatsApp/Mobile: +91 9084496877
Email: teachtoindial@gmail.com
Website: www.teachtoindia.com



https://teachtoindia.com/product/iti-mechanic-motor-vehicle-second-year/
https://teachtoindia.com/iti-books/
mailto:teachtoindia1@gmail.com
http://www.teachtoindia.com/

	Teach To India Publication
	ITI Trade
	Mechanic Motor Vehicle मैकेनिक मोटर व्हीकल
	(2nd Year)
	Second  Edition
	Dual Language: English | हिंदी


	TRADE THEORY + MCQs
	All-in-One:
	Trade Theory
	Workshop Calculation

	and Science
	Engineering Drawing
	Employability Skills
	Exam Mock Test

	For ITI Students Across India,  Based on the DGT/NCVT Syllabus and NIMI Exam Pattern


