Preface to the Latest Edition
(NSQF Level - 4)

Directorate General of Training (DGT) under the Ministry of Skill Development and Entrepreneurship (MSDE) is the apex
body in the country as regards planning, formulating and prescribing norms, standards, procedures and guidelines in
respect of various vocational training schemes of which Craftsmen Training Scheme (CTS) implemented in ITI's is the
most important one. Prescribing well designed curriculum and putting in place appropriate assessment and certification
procedure are among the vital aspects of vocational training.

As per normal practice followed by DGT, the curriculum is kept updated through necessary changes / modifications
from time to time, and so has been the case with the trade Mechanic Motor Vehicle also, of which Version 3.0 has
been released and brought into force. This latest curriculum, as expected and desirable, has introduced some important
and relevant topics especially relating to Constructional Details, Fuel Injection and Exhaust System, Transmission,
Steering and Final Drive, the most important addition in the curriculum being that related to Safe Driving, Electric
Vehicle Technology.

In order to keep this volume updated, we have prepared a supplement covering in necessary details all such additional
topics including relevant Multiple-Choice Questions, which has been added to the already existing volume. As such
the trainees of Mechanic Motor Vehicle trade would find this supplemented volume helpful in all respect.

This latest edition continues to followed the already well-accepted pattern of 3-in-1 volume viz.,
1. Trade Theory
2. Multiple Choice Questions (MCQs) with Key

3. Model Papers (Solved) inclusive of all Multiple-Choice Questions given in three Sample Papers of
Bharat Skills for Annual A.L.T.T. Exam (CBT)

We sincerely hope that trainees will find this latest edition of book very much helpful to adjust with the latest and
updated curriculum of Mechanic Motor Vehicle trade. We ever remain open to suggestions from our readers for further
improvement of this book in its subsequent editions.

— Author
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SUPPLEMENT

New additional topics introduced in Latest Curriculum Version 3.0 with Multiple Choice Questions (MCQs with key)

Year

Module — 9 : Battery 1
e SoC, SoS and Battery Health Check-up
¢ Decoding Battery Numbers as per Industry Standards

Module — 12 : Intoduction to Engine 2
¢ Abbreviations Relating to Automotive Sector
Module — 13 : Constructional Details 2

* Plastigauge Measuring
* Wrappage of Intake & Exhaust Side of the Cylinder Head
* Piston ring Side Gap
Module — 17 : Exhaust System
» Sources of Emission in Bharat Stage (BS) Vehicles
Module — 18 : Fuel and Combustion
¢ Clean Diesel Technology
Module — 20 : Fuel Injection
e Turbo charger fuel stratified injection (TFSI)

4

Multiple Choice Questions (MCQs) with key 6-7

Salient Facts of an Automobile
International System of Units (SI)

I 1. OCCUPATIONAL SAFETY AND HEALTH

General Discipline in ITI, First Aid, Occupational Safety,
Personal Safety, Personal Protective Equipment (PPE),
Housekeeping, 5S Method, Safe Handling of Fuel
Spillage, Safe Disposal of Toxic Dust, Emission Norms,
Periodic Testing of Lifting Equipment, Authorization of
Moving of Vehicles, Testing of Vehicles, Vehicle Fitness
Test, Environment Control of Running, Indoor Engines,
Safe Disposal of Used Engine Oil, Electrical Safety
Practices, Fire Hazard, Fire Extinguishers, Safety Signs
and Symbols, Electric Shock

e Multiple Choice Questions

° Key 15
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Module — 3 : Automatic Transmission 8
e IMT Transmission

Module — 5 : Final Drive and Differential 8
* Final Gear Reduction Drive

Module — 7 : Wheels and Tyres 9
* Nomenclature of Tyres

Module — 9 : Steering System 10
e Overhauling

Module — 11 : Braking System 11

* Vehicle Stability Control (VSC)

* Brake Assist (BA)

e Uphill Assist

e Downhill Assist (Hill Descent Control)

Module — 18 :Heating, Ventilating and Air-conditioning
(HVAC) 12

e CFC and its Effects on Environment

* Properties of Refrigerants
Module — 20 : Safe Driving

* ADAS (Advanced Driver Assistance System)
Module — 21 : Electrical Vehicle Technology

e Power Train

* Charging Station and their Etiquette

e Servicing of Electric Vehicles
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Multiple Choice Questions (MCQs) with key 15-16

SYSTEMS OF MEASUREMENT

(A) Measurement and Measuring Tools: Types of
Measuring Tools, Straight Edge

(B) Precision Instruments: Dial Calipers, Digital Height
Gauge, Vernier Depth Gauge, Vernier Bevel Protractor
(C) Gauges: Limit Gauges and Fixed Gauges, Bourdon
Vacuum Gauge, Tire Pressure Gauge

e Multiple Choice Questions o Key

HAND AND POWER TOOLS........ccoeeiiiiiiiis
Purpose of Marking, Marking Media, Hints to be
Noted While Marking, Equipment and Instruments,
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Marking Method, Precautions, Hand Tools, Some Types of Forces, Viscosity, Mechanical Advantage with
other Spanners, Size and Identification of Spanners, Hydraulics, Hydraulic Fluids, Properties of Hydraulic
Defects in Spanners, Pliers, Air Chisel, Air Blowgun, Jet Fluids, Advantages of Hydraulics, Disadvantages of
Washers, Pipe Flaring Tool, Pipe Cutting Tool, Pullers, Hydraulics, Gear Pump, Vane Pump, Hydraulic Motor,
Cleaning Tools and Equipment Hydraulic Symbols, Hydraulic Cylinder, Control Valve,
 Multiple Choice Questions o Key 56 Directional Control Valve, Pressure Control Valve, Non-

J 2 CUTTING TOOLS ...oooooooooeceee 58-79 Return Valve, Flow Control Valve, Pneumatics, Concept
) . . . of Pneumatic System, Properties of Air, Advantages
File, Types of Cuts, Grades, Filing, Filing Techniques, of Pneumatics, Typical Compressed Air System, Air
File Handle, Hacksaw, Chisel, Chipping Operation, Generation and Distribution, Compressor, Reciprocating
Grinding of Chisel, Method of Chipping, Scraper, Compressor, Air Service Unit (FRL — Filter, Regulator
Grinding, Grinding Machines, Safety in Grinding And Lubricator), Drying of Compressed Air, Actuators,
Operation, Grinding Wheel, Bonds, Grade, Shape, Valves, Direction Control Valves, Pressure Control
Specification of Grinding Wheel, Standard Grinding valves, Non-Return Valves, Flow Control Valves,
Wheel Marking, System, Selection of Grinding Wheel, Pneumatic Control Systems, Pneumatic Symbols
Loading and Glazing, Truing and Dressing, Mounting a « Multiple Choice Questions . Key 148

Wheel, Balancing of Grinding Wheel, Speed of Grinding
Wheel, Feed, Bench Grinder, Pedestal Grinder, Portable
Grinder, Flexible Shaft Grinder, Swing Frame Grinder,
Surface Grinder, Cylindrical Grinder, Tool and Cutter
Grinder, Wet and Dry Grinding, Work Holding Devices

e Multiple Choice Questions o Key 76
DRILLING ...ttt 80-87
Drilling, Drilling Machine, Drilling Operations

e Multiple Choice Questions o Key 86
TAPS AND DIES ..ot 88-93
Hand Taps, Tap Wrench, Threading Dies, Die Stock

e Multiple Choice Questions o Key 92
REAMING .....ooiiiiiiiiiiee e 94-97
Reaming, Boring, Lapping, Honing

e Multiple Choice Questions o Key 97
BASIC ELECTRICITY ..t 98-117

Electricity, Forms of Electricity, Static Electricity, Laws of
Electric Charges (or Laws of Electrostatics), Capacitor,
Farad - Amount of Capacitance, Capacitors in Series,
Capacitors in Parallel, Current Electricity, Ohm’s
Law, Electrical Power, Effects of Electric Current,
Thermoelectric Energy, Thermistors, Thermocouples,
Electrochemical Energy, Photovoltaic Energy,
Piezoelectric Energy, Electrical Circuits, Alternating
Current, Fuse, Types of Fuses, Circuit Breaker,
Relay, Bus Bar, Earthing, Conductors, Resistance of

a Conductor, Classification of Resistance, Resistors,
Ballast Resistor, Insulators, Semi-Conductors, Wires

and Cables, Crimping, Ammeter, Voltmeter, Wattmeter,
Ohmmeter, Megger, Multimeter, Transformer, D.C.
Electric Motor, Need for Motor Starter, Soldering,
Electrical Symbols, Safety Precautions

e Multiple Choice Questions o Key 117
BATTERY ..ot 118-124
Purpose of Battery, Types of Batteries, Battery
Maintenance, Battery Tests, Changing a Battery, Faults

in Battery, Precautions during Handling of Battery,
Service-Free Battery, Dry Charged Battery

e Multiple Choice Questions o Key 122
BASIC ELECTRONICS......coeiiiiiiieeiiiieee e 125-132
Semiconductor, Semiconductor Devices, Classification

of Diodes, Transistors, Soldering of Transistors, Field
Effect Transistors, Logic Gates, Summary Truth Tables,
Automotive Electronics

e Multiple Choice Questions o Key 132
HYDRAULICS AND PNEUMATICS...........ccouue 133-148
Hydraulics, Pascal’'s Law, Pressure, Force, Everyday
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INTRODUCTION TO ENGINE ..o 149-167

Engine, Internal Combustion Engines, Engine Terms,
Cycles of Operation, Comparison Between Single-
Cylinder and Multi-Cylinder Engines, Producing More
Engine Power, Four-Stroke Diesel (Compression-
Ignition) Engine Cycle, Two-Stroke Diesel Engine Cycle,
Difference between Petrol Engine and Diesel Engine,
Gauges, Instruments on Dash Board of Vehicle, Vehicle
Lighting, Gas Turbine, Classification of Vehicles in India,
Car Segments as per Siam (Society of Indian Automobile
Manufacturers), Classification of Vehicles Based on
Body Shape, Classification of Vehicles on Different
Basis, Vehicle Hoists, Jack Stands, Jacks

o Multiple Choice Questions o Key 165
CONSTRUCTIONAL DETAILS......ccoeiiiiiiieeen 168-187

Cylinder Block, Cylinder Head, Combustion Chambers,
Glow Plugs, Cylinder Head Studs, Cylinder Liners,
Crankcase, Oil Pan, Piston, Air Cleaner, Intake
and Exhaust Manifolds, Gaskets, Connecting Rod,
Crankshaft, Flywheel, Vibration Damper, Cams and
Camshafts, Valves, Muffler

e Multiple Choice Questions o Key 185
LUBRICATION SYSTEM ....coooeiiiiiiiiiiiiiiiis 188-199

Friction, Engine Lubrication, Need for Lubrication,
Purpose of Lubrication System, Desirable Properties of
A Lubricant, Additives, Types of Lubricants, Engine Parts
Which Require Lubrication, Lubricating Systems, Main
Parts of A Lubrication System, Oil Cooler, Oil Pressure
Gauge, Oil Pressure Indicator, Oil-Level Indicator,
Crankcase Dilution, Crankcase Ventilation, Oil Breather,
Sludge Formation, Oil Changes, Oil Consumption,
Pinpointing External Leaks, UV Leak Dye, Pinpointing
Internal Leaks, Diagnosing Oil Pressure Problems

e Multiple Choice Questions o Key 197
COOLING SYSTEM ....ooiiiiiiiiiieeiiieeee e 200-211

Cooling Systems, Water Cooling Systems, Cooling
Systems Used in Automotive Engines, Types of Coolant,
Maintenance Guidelines, Problems in Cooling System,
Maintenance of Cooling System, Diagnosing Cooling
System Problem, External Leak, Internal Leak, Root
Causes and Effects, Marine Engine Cooling System,
Industrial Engine Cooling System

e Multiple Choice Questions o Key 209
INTAKE SYSTEM...coiiiiiiiiiieeiiieee e 212-216
Purpose, Parts

e Multiple Choice Questions

e Key 216
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EXHAUST SYSTEM......ooooiiiiiiiiiiiiiiecieee 217-222

Purpose, Parts, Diesel Particulate Filter (DPF), Active
Exhaust Noise Cancellation, Catalytic Converter, Back
Pressure, Diesel Engine Exhaust Emissions, Colour
of Smoke, Effect of Diesel Engine Exhaust on Health,
Bharat Stage Emission Standards (BSES)

e Multiple Choice Questions o Key 222
FUEL AND COMBUSTION.......ccceveiiiiiiieieeiis 223-234

Diesel Fuels, Properties of Diesel Fuels, Additives,
Harmful Effects of Fuels Not Meeting, Specifications,
Clean Diesel Technology, Ignition of Fuel, Combustion,
Factors Affecting Combustion, Process, Combustion
Knock, Combustion Chambers, Technology for Quieter,
Smoother Diesel, Ignition System in Petrol Engine

e Multiple Choice Questions o Key 232
FUEL SYSTEM......iiiiiiiiiiiiiiiieieieceee e 235-239
Functions of Fuel System, Fuel Tank, Fuel Pipes,
Gauges, Contamination of Fuel, Fuel Filters, Bleeding

of Fuel System, Fuel Feed Pump, Hand Priming Device,
Calibration, Phasing, Fuel Economy

e Multiple Choice Questions o Key 239
FUEL INJECTION ...ttt 240-247

Diesel Fuel Injection, Fuel Injection System,
Requirements of Fuel Injection System, Methods of
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22

Fuel Injection, Airless Injection (mechanical injection or
solid injection), Comparison of Fuel Injection System,
Fuel Injection Pump, Fuel Injector, Types of Nozzles,
Water Separator, Petrol Injection in Petrol Engine

e Multiple Choice Questions o Key 247
GOVERNORS ... 248-252

Need for A Governor, Function of A Governor,
Classification of Governors, Characteristics of
Governors, Types of Governors

e Multiple Choice Questions 251
TROUBLE SHOOTING .....cooiiiiiiieeeniee e 253-263

Before Starting the Engine, Starting the Engine,
Warming Up of the Engine, Running the Engine, Shutting
Down of the Engine, Engine Troubles, Maintenance
Tips, Preventive Maintenance, Preventive Maintenance
Schedule, Maintenance Log Sheets, Compression Test
of Cylinders, Engine Overhaul, Tools and Gauges for
Engine Assembly, Running in Procedure of Overhauled
Engine

Project Work/Industrial Visit

General Guidelines for Project Work, Suggested
Project Report Format, Introduction, Objective, Liquid
Cooling System, Servicing the Liquid-Cooled System,
Conclusion, General Remarks

e Multiple Choice Questions o Key 263
Appendix : 1st Year Model Papers 1 to 6 (A.L.T.T. Exam (CBT) including Bharat Skills
MCQsS — NSQF LeVel — 4) ... s 264-288
Year

B 1 CLUTCHES .o 39 || 6. REARAXLE ASSEMBLY .......ooovvvvvvrerrrrccc 36-38

Function, Principle of Operation, Clutch Requirements, Rear Axle Assembly, Axle Housing, Comparison of

Types of Clutches, Clutch Troubles, Troubles in Fluid Different Types of Rear Axles, Rear Axle Troubles

Coupling, Symptoms of Clutch Malfunctioning, Clutch o Multiple Choice Questions o Key 38

Adjustments
e Multiple Choice Questions o Key 8
GEAR BOX. oottt 10-17

Types of Gear Boxes, Summary of Gear Box Operation,
Gear Box Troubles

e Multiple Choice Questions o Key
AUTOMATIC TRANSMISSION.....ccoiiiiiiiiiiiiiienn. 18-25

Automatic Transmission Components, Planetary Gear

Sets, Hydraulic System, Seals and Gaskets, Torque
Converter, Governor, Transmission Oil Pump, Valve
Body, Clutches and Bands, Computer Control, Gear
Positions in Automatic Transmission, Hydraulic and
Lubricating Oil, Spot Problems in Time, Continuously
Variable Transmission (CVT)

e Multiple Choice Questions o Key 24
PROPELLER SHAFT AND UNIVERSAL JOINT... 26-29
Propeller Shaft, Types of Propeller Shafts, Propeller
Shaft Troubles, Types of Drives

e Multiple Choice Questions o Key

FINAL DRIVE AND DIFFERENTIAL .....ccccccevvnnee. 30-35
Functions of Final Drive, Drive Train, Types of Bevel
Gears, Advantages and Disadvantages of Different
Types of Bevel Gears, Differential, Limited-Slip
Differential, Locking Differential
¢ Multiple Choice Questions

. Key 34

o

WHEELS AND TYRES ... 39-46

Wheels, Tyres, Tread Patterns, Advantages of Tubeless
Tyres, Comparison in Performance of Radial and Cross-
ply Tyres, Functions of Tyres, Tyre Selection, Tyre Size
Notations, Care of Tyres, Nitrogen Tyre Inflation, Main
Causes of Tyre Wear, Four-Wheel and All-Wheel Drive,
Maintenance of Tyres for Safety

e Multiple Choice Questions e Key
SUSPENSION SYSTEMS ......cooiiiiiiiiiiiiieieees 47-57

Springs, Shock Absorber, Spring Troubles, Frame, Car
Body, Common Problems, Preventive Maintenance,
Suspension Geometry, Types of Suspension, Air
Suspension, Rubber Suspension, Suspension System
Troubles

e Multiple Choice Questions e Key
STEERING SYSTEM....oiiiiiiiiiieiiieeee e 58-63
Front Axle, Steering System, Functions of Steering

System, Operation of Steering Mechanism, Steering
Linkages, Steering Troubles

e Multiple Choice Questions o Key 63
WHEEL ALIGNMENT ....ooiiiiiiiiieeeeeee 64-68
Purpose

e Multiple Choice Questions o Key 67
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BRAKING SYSTEM ..o, 69-79

Functions, Types, Classification, Comparison between
Drum Brake and Disc Brake, Maintenance of Brakes,
Other Braking Systems, Electromagnetic Retarder
(EMR), Brake

e Multiple Choice Questions o Key e
FUEL SYSTEM. ..ottt 80-92

Engine Fuel System, Characteristics of Weak and Rich
Mixtures, Carburettor, Carburettor Troubles

e Multiple Choice Questions o Key 90
IGNITION SYSTEM ..cooiiiiiiiiieeiiee e 93-106
Function, Principle, Battery Ignition System (or coil

ignition system), Magneto Ignition System, Electronic
Ignition System, Distributor-Less Ignition System (DIS)

¢ Multiple Choice Questions o Key 104
CHARGING SYSTEM .....ccovviviiiiiiiieeee e 107-111
Layout of the System, Generator, Voltage-Current
Regulator, Alternator Troubles, Dynamo Troubles
e Multiple Choice Questions o Key 110
STARTING SYSTEM...cooiiiiiiiiiiiieee e 112-115

Starting System, Starting Motor, Starting Drives, Starter
Solenoid

e Multiple Choice Questions o Key 115
HEAVY VEHICLES ... 116-121
Truck, Heavy Earth Moving Machinery

e Multiple Choice Questions o Key
LIGHTS, SWITCHES, FUSES, INSTRUMENTS..............
............................................................................ 122-129

Lighting Systems, Switches, Fuses and Circuit Breakers,
Instruments

e Multiple Choice Questions o Key 128
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HEATING, VENTILATING AND
AIR-CONDITIONING (HVAC) ....ccovveiiiieiiieene 130-135

History of Automobile Air Conditioning, Need for
Automobile Air Conditioning, Air-conditioning System, Air
Conditioning ECU, Refrigerant, Capacity, Fuel Economy,
Safety Devices, Troubles in Air Conditioning System,
Flushing of Air Conditioning System

e Multiple Choice Questions o Key 135
WORKSHOP EQUIPMENT AND SAFETY........ 136-148

Equipment for Service Station, Vehicle Servicing, Seat
Belt, Airbag, Proximity Sensors, Parking Sensor, Car
Heads up Display Navigator, Body Controlled Lighting
Systems, Crash Sensors, Tire Pressure Monitoring
Unit, Car Alarm System, Remote Central Locking, Car
Navigation System, Global Positioning System (GPS),
Triangulation / Trilateration, Telematics, Locating Vehicle
Information, Obtaining and Interpreting Scan Tool, Data,
Auto Repair Manual, Owner’s Manual, Labour Guide,
Service Information Program

o Multiple Choice Questions o Key 148
SAFE DRIVING ...cooiiiiiiiiiiiceeee e 149-156

Starting Aids, Control Aids, Safety Aids, Driving Habits,
Advisory to Drivers During Fog Season, Factors
Affecting Petrol Consumption, Traffic Rules, Traffic Signs

e Multiple Choice Questions o Key 156
ELECTRIC VEHICLE TECHNOLOGY. ............... 157-162

EV Terminology, Working Principle, Components of All-
Electric Car, Advantages of Electric Vehicles, Driving
Range, Charging Equipment, Battery Management
System, Basics of Motor, Chopper Circuit, Chopper
Amplifier, Hydrogen Fuel Cell Vehicle

e Multiple Choice Questions o Key 162

Appendix : 2nd Year Model Papers 1 to 6 (A.L.T.T. Exam (CBT) including Bharat Skills
MCQS — NSQF LeVEl — 4) .....eeeeeiieeceerre e se e e e e e s s e e mmn e e e 163-191
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