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MECHANICAL ENGINEERING 
1. Thermodynamics. Laws. Properties of ideal and real gases and vapors, Power Cycles, Gas Power Cycle, Gas Turbine Cycles, Fuels and Combustion.

2. I. C. Engine. C.I and S.I. Engines, Detonation. Fuel injection and carburetion. Performance and Testing. Turbo prop. Engines, Rocket Engines. Elementary knowledge of  Nuclear Power Plants and Nuclear Fuels.

3. Steam Boilers, Engines, Nozzles and Steam Turbines. Modern boilers. Steam Turbines, Types. Flow of steam thorough nozzles. Velocity diagrams for Impulse and Reaction Turbines. Efficiencies and Governing.

4. Compressors, Gas Dynamics and Gas Turbines. Reciprocating, centrifugal and axial flow compressors. Energy transfer equation. Velocity diagrams. Efficiency and Performance. Gas Turbine Cycle with multistage compression. Reheating and Regeneration.

5. Heat Transfer, Refrigeration and Air Conditioning. Conduction. Convection and Radiation. Heat Transfer, Heat Exchangers, Boiling and condensation.  Refrigeration and heat pump cycles. Refrigeration systems. Coefficient of performance. Psychometric and psychometric chart. Comfort indices. Cooling and dehumidification methods. Industrial Air-conditioning Processes. Cooling and heating loads calculations.
6. Fluid Mechanics and Machines. Fluids-Properties, Pressure. Forces, Buoyancy and stability. Laminar and turbulent flow, equation of continuity. Energy and momentum equation. Bernoulli’s Theorem. Dimensional analysis. Critical Reynolds number Layer concepts. Film lubrication. Incompressible flow through pipes, critical velocity. Friction loss due to sudden enlargement and contraction. Compressible flow through nozzles.
7. Theory of Machines. Velocity and acceleration  of moving bodies; in machines. Inertia forces in machines. Cams; Gears and Geartrains, Flywheels and Governors. Balancing of Rotating and Reciprocating Masses. Free and Forced vibrations of systems. Critical speeds and whirling of shafts.
8. Machine Design. Design of : Joints-Threaded fasteners and Power Screws-Keys, Cotters, Couplings-Welded Joints. Transmission system :-Belt and chain drives-wire ropes-shafts. Gears-Sliding and Rolling bearings.

9. Engineering Mechanics. Forces and moments-Equilibrium and analysis of force systems-friction-centre of gravity, moment of Innertia-Kinetics.   
10. Strength of Materials. Stress and strain in two dimension ; Mohr’s circles ; Relations between Elastic Constants.

Beams :- Bending Moments, Shear forces and deflection.

Shafts  :- Combined bending, Direct and torsional stresses. 

Thick :-Walled cylinders and spheres under Pressure, Spring, Struts and Columns.  Theories of failure. 
11. Engineering Materials. Alloys and Alloying Materials, Heat treatment ; Composition Properties and uses. Plastics and other newer engineering materials.

12.
Metallurgy. Phase diagrams of Alloy systems, Iron carbon system, Solidification, Heat treatment Processes. 

13. Production Engineering. Metals Machining :-Cutting tools ; Tool Materials, Wear and Machinability, Measurement of cutting forces.

Process :- Machining-Grinding, Boring, Gear Manufacturing, Metal forming, Metal Casting and Joining, Basic special purpose Programme and Numerically controlled machine Tools, Jigs and Fixtures (locating elements).

14.
Welding Proceres. Gas welding, Arc welding, resistance welding-welding equipment.  



      15. Industrial Engineering. Work study and work measurement. Wage incentive. Design of Production Systems and Product Cost. Principals of plant Layout. Production Planning and Control. Material Handling. Operations Research. Linear Programming. Queuing Theory. Value Engineering. Network Analysis. CPM and PERT. Use of Computers.
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ELECTRICAL AND ELECTRONICS ENGINEERING

Circuit Theory: Single phase RC, RL, and RLC circuits, resonance, Three phase circuits, Network topology, Network theorems, RC, RL, RLC transients, ABCD, Z and Y parameters, two port networks.

Electro mechanical energy conversion, performance analysis of all types of DC generators and DC motors. Single phase transformers, equivalent circuit efficiency regulation parallel operation.

Induction motor torque calculations slip torque characteristic, equivalent circuit, performance analysis and speed control.

Synchronous generator emf calculation armature reaction regulation calculation using emf, mmf and ZPF methods. Synchronizing torque, parallel operation and effect of change of excitation and mechanical power input. Steady state, transient and subtransient reactances. Synchronous motor torque calculation V and inverted V curves.

Control Systems: Time domain analysis, Routh stability criterion and Root locus technique and frequency domain analysis compensation techniques and state variable method.

Power Systems: Transmission line parameters, performance of short, medium and long lines surges, traveling wave phenomenon, carona, insulators and cables. Power flow studies, economic operation, load frequency control symmetrical and unsymmetrical fault analysis and power system stability. Principles of over current, differential, impedance mho relays and their application. Different types of circuit breakers. Arc quenching methods, restriking voltage rate of restriking voltage.

Power electronics: Converters and Inverters and Choppers. AC voltage regulators,         control of DC motors using single phase and three phase converters and choppers.          Control of induction motors with voltage source and current source inverters.
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