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UNIT I: BASICS OF MECHANICAL ENGINEERING (20 Questions)

Fluid mechanics : Properties of fluids -flow of fluids - types - Hydraulic
systems - components - Reciprocating pumps - Centrifugal pump - Gear
pumps and vane pumps - Thermal Engineering - Properties of Gases -
Expansion of Gases - Air cycles - Otto and Diesel cycles- Fuels- Fuel
characteristics —-Octane number and Cetane number - Alcohol, LPG and
CNG as fuel for IC engines - Lubricants- Viscosity, Flash point, Fire point
and Pour point - Air compressors : single stage and multi stage air
compressors- IC Engine performance - Refrigeration — vapour compression

refrigeration system - refrigerants — air conditioning - types - applications.

UNIT II: MECHANICS OF MATERIALS (20 Questions)

Mechanical properties- strength, ductility, hardness, brittleness, fatigue and
creep -endurance limit - Ferrous alloys -Non ferrous metals and alloys -
Heat Treatment - Toughening —-Normalising, annealing, hardening, case
hardening -elastic and plastic deformation - Simple Stress and strain -
Modulus of elasticity- Shear force, Torsion - Theory of simple bending,

deflection.

UNIT III: PRODUCTION TECHNOLOGY (20 Questions)

Foundry- Patterns - Special casting techniques -Welding - Hot and Cold
working - drawing, rolling and forging — powder metallurgy — processing of
plastics — lathe work - planner - shaper - slotter - drilling machines -
milling machines - grinding machines - broaching - boring and jig boring -
Gears manufacturing - Metal finishing - press work - non conventional

production processes - Semi automats - Automats.



UNIT IV: DESIGN OF MACHINE ELEMENTS (20 Questions)

Engineering materials - Types - Factors affecting selection of materials,
Preferred number, Factor of safety and allowable stress - Stresses: Tension,
Compression, Shear, Crushing, Bending and torsion - Couplings, types,
requirement of good couplings —Design of Joints and Fasteners - Design of
shafts, keys— Classification of bearings, Design of bearings, Material used for

bearings - Belt drives and gear drives.

UNIT V: COMPUTER INTEGRATED MANUFACTURING(20 Questions)

CAD - Definition - geometric modeling - wire frame, surface and solid
modeling —graphic standards - GKS, IGES, PHIGS and DXF. CAM - definition
- Group Technology - Part families — Parts classification and coding — CAPP -
types - CNC - definition — components of CNC - Part program - format -
coordinate system -types of motion control — types of interpolation - G and M

codes - sub program - canned cycles — FMS, AGV and Robotics.

UNIT VI: AUTOMOBILE ENGINES (20 Questions)

Principles of 2 stroke and 4 stroke engines - Valve timing and port timing
diagrams - OHV and OHC - Engine block - Cylinder head - Piston -
Connecting rod - Crank shaft - Camshaft - timing gears - Firing order -
Carburation — MPFI - Diesel Engine - CRDI - Injectors types - Cooling system
- Radiator - Expansion reservoir cooling system - Coolant types -
Lubricating system - Full pressure lubrication system - Turbo Chargers -
Pollutants — emission control systems in SI and CI engines - EGR, catalytic
converter, PCV, DPF and SCR - Bharat Stage norms (BS IV and VI) -

Maintenance and servicing - On Board Diagnostics (OBD).

UNIT VII: CHASSIS AND TRANSMISSION SYSTEMS (20 Questions)

Friction and Transmission of motion - Clutches - Gearboxes - Manual and
Automatic - Universal joints - Axles - Live and dead axles - Constant

velocity joints - Differential - Suspension System - Front independent



suspension systems - Rear Suspension System - Leaf spring and Tandem
axle suspension - air suspension - steering - types - Wheel Alignment -
Power Steering — Types - Brakes — Braking efficiency - Air brake system -
Hydraulic retarders - Anti-lock Braking Systems (ABS) - Tyres - Tubes -
types - Tyre specification - Trouble shooting - Preventive Maintenance and

servicing.

UNIT VIII: ELECTRICAL ENGINEERING AND ELECTRIC VEHICLES
(20 Questions)

Units and symbols - AC and DC - Electro magnetism - EMF - alternators -
starter motors- Battery: Lead acid battery -ignition system - coil and
electronic ignition systems - Electronics - Transistor - Capacitor - Diodes -
Rectifiers - circuit breakers, sensors - Electronic Control Unit (ECU).Electric
Vehicle (EV) - Necessity — Range - Layout - Battery - Li based batteries -
Hybrid EV - Mild, Series, Parallel and Smart hybrid — Battery charging — Types
- Normal and Fast charging - Battery swapping techniques - Battery
Management System (BMS) - Motor — Types - Brushless DC Motor (BLDC) -

controller unit - e-vehicle policy - fuel cell vehicle.

UNIT IX: BODY BUILDING TECHNOLOGY (20 Questions)

Terminology - classification of motor vehicle body for passenger transport,
goods transport and cars - Chassis - Frame - types -Types of body
construction - Aerodynamic body considerations - safety consideration -
Active and Passive safety system - Seat belt and air bag - Advanced Driver
Assistance System (ADAS) - NVH Level - Bus body construction -
regulations - Goods vehicle construction - Truck classifications - special
vehicles- Ergonomics of Driver seat design - Painting - Body repairing -

maintenance and safety on painting.



UNIT X: TRANSPORT MANAGEMENT (20 Questions)

Leadership - Morale - Motivation — Depreciation calculation using straight
line method and sinking fund method - Material Management - ABC analysis.
Goods Transport, Passenger transport, Operational Layout of service station
and garages - Bus stand -Classification - Passenger transport organization
and Administrative set up - Fare calculation and fare collection methods -
Motor Vehicle act - Salient features - Road signals - Traffic signals - Permit -
Registering vehicle - Fitness certificate - Insurance - Types of Policy -
Certificate of Insurance - Accident claim. Costing in Road transport -

Running Cost.
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