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1. INTRODUCTION TO AUTOMOBILES
i. History of development of automobile
ii. Classification of motor vehicles
iii. Components of an automobile
iv. Chassis layout and types

2. INTERNAL COMPBUSTION ENGINE
i. Construction and operation:

Constructional details of spark ignition (SI) and compression ignition (CI) engines
Working principles. Two stroke SI and CI engines — construction and working
Comparison of SI and CI engines and four stroke and two stroke engines

Engine classification, firing order. Otto, Diesel and dual cycles

ii. Fuel system

Air fuel ratio requirements of SI engines, air fuel ratio and emissions, working of a simple
fixed venturi carburetor, constant vacuum carburetor

Electronic fuel injection system - single point fuel injection, multiport fuel injection,
working of gasoline fuel injections system, its advantages over carburetor

Diesel fuel injection systems-Jerk pumps, distributor pumps, pintle and multihole nozzles,
Unit injector and common rail injection systems. Injection pumps calibration. Need for a
governor for diesel engines. Description of a simple diesel engine governor

iii. Combustion and combustion chamber

Introduction to combustion in SI and diesel engines and stages of combustion
Dependence of ignition timing on load and speed. Knock in SI and CI engines
Combustion chambers for SI and CI engines. Direct and indirect injection combustion
chambers for CI engines. Importance of swirl, squish and turbulence. Factors controlling
combustion chamber design

Engine emissions and emission standards

iv. Supercharging, turbo charging and engine testing

Supercharging and turbo charging, different methods of turbo charging, intercooling
Turbocharger controls including, waste gate, variable geometry, variable nozzle types.
Dynamometers indicated thermal, brake thermal and volumetric efficiencies.

Measurement of friction, cylinder pressure measurement. Engine performance maps,
engine testing standards.

v. Cooling and lubrication systems:

Need for cooling, types of cooling systems- air and liquid cooling systems.
Thermo siphon and forced circulation and pressurized cooling systems.

Properties of coolants.

Requirements of lubrication systems. Types-mist, pressure feed, dry and wet sump
systems. Properties of lubricants.

3. TRANSMISSION
i. Clutch

Purpose and function
Types, main parts
Common troubles and its diagnosis

ii. Gearbox

Introduction
Purpose and function



e Types: sliding mesh, constant mesh, synchromesh and epicyclic gearboxes; gear shifting
e Automatic gearbox

e Overdrive

e Common trouble and its diagnosis

iii. Universal joints and propeller shafts
e Introduction, types of universal joints
e Common trouble and its diagnosis
iv. Final drive
e Function and types
Main parts
Differential
Four wheel drive
e Common trouble and its diagnosis
v. Axles
e Types of axles
¢ Axle housing

. WHEEL AND TYRES

i. Types of wheels, wheel dimensions

ii. Types of tyre, properties

iii. Tyre designations, factors affecting tyre life, tyre pressure and its effect
iv. Changing of tyre, tyre rotation.

SUSPENSION SYSTEM

i. Introduction and objective
ii. Types, main parts

iii. Trouble shooting

BRAKES

i. Introduction and objective

ii. Importance of stopping distance, braking distance

iii. Main parts

iv. Types: mechanical, hydraulic, power-assisted brakes
v. Brake adjusting

vi. Brake shoe and lining materials

vii. Antilock braking system

STEERING SYSTEM

i. Need for the system and parts

i. Types of steering linkage and boxes
iii. Power steering

iv. Common trouble

v. Wheel alignment

ELECTRICAL SYSTEM

i. Lighting and wiring system

ii. Battery, starter motor, generator

iii. Electrical and electronics instrument
iv. Other accessories

v. Common trouble and its diagnosis



9. ALTERNATIVE FUEL VEHICLES
i. Working of alternative fuel vehicles: alcohol, biodiesel, compressed natural gas, propane or
LPG, hydrogen, electricity
ii. Working of hybrid vehicles
iii. Historical development of these vehicles
iv. Construction of hybrid and alternative fuel vehicles

v. Benefits to environment
vi. Operation and maintenance of these vehicles.

10. VEHICULAR RULES AND ACTS

i. Introduction
ii. Motor vehicle act, registration of motor vehicle, driving license, control of traffic, insurance

against risk, claims for compensation

Questions will cover all units as far as possible from both parts as a long or short question.



