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Section 1: Applied Mechanics and Design (Common for all)
Engineering Mechanics: Introduction to Statics, Force Systems, Resultants of Force Systems, Coplanar Equilibrium Analysis, Three-Dimensional Equilibrium, Centroids and Distributed Loads, Virtual Work and Potential Energy.
Mechanics of Materials: Basic Concepts in Strength of Materials, Design Properties of Materials, Direct Stress, Deformation, and Design, Design for Direct Shear, Torsional Shear, and Torsional Deformation, Shearing Forces and Bending Moments in Beams, Stress due to Bending, Shearing Stresses in Beams, Deflection of Beams, Columns, Pressure Vessels.

Theory of Machines: Mechanisms and Kinematics, Position and Displacement Analysis, Mechanism Design, Velocity and Acceleration Analysis, Cams: Design and Kinematic Analysis, Gears: Kinematic Analysis and Selection, Belt and Chain Drives, Clutches and Brakes

Vibrations: Fundamentals of Vibration, Free Vibration of Single-Degree-of-Freedom, Two-Degree-of-Freedom and Multidegree-of-Freedom Systems, Vibration under General Forcing Conditions, Determination of Natural Frequencies and Mode Shapes.

Machine Design: Nature of Mechanical Design, Design for Different Types of Loading, Keys, Couplings, and Seals, Shaft Design, Rolling Contact Bearings, Plain Surface Bearings, Springs, Machine Frames, Fasteners, Bolted Connections, and Welded Joints.
Choose Section 2 or Section 3

Section 2: Fluid Mechanics and Thermal Sciences
Thermodynamics: Properties of pure substances, thermodynamic systems and processes, the behaviour of ideal and real gases, calculation of work and heat in various processes, zeroth and first laws of thermodynamics, the second law of thermodynamics, thermodynamic relations and thermodynamic property charts and tables, availability and irreversibility. 
Applications: Analysis of thermodynamic cycles related to energy conversion: Rankine, Otto, Diesel and Dual Cycles, SI and CI Engines, Engine Systems and Components, Performance characteristics and testing of IC Engines; Fuels; Emissions and Emission Control. Vapour compression refrigeration, Refrigerants and Working cycles, Vapour Absorption systems. Psychometric properties and processes, Comfort and industrial air conditioning, Load calculations and Heat pumps.

Fluid Mechanics: Basic Concepts and Properties of Fluids, Manometry, Fluid Statics, Buoyancy, Equations of Motion, Bernoulli’s equation and applications, Viscous flow of incompressible fluids, Laminar and Turbulent flows, Flow through pipes and head losses in pipes.

Heat-Transfer - One-dimensional heat conduction, modes of heat transfer, heat transfer through fins, lumped parameter system, unsteady heat conduction, dimensionless parameters in free and forced convective heat transfer, thermal boundary layer, heat transfer correlations for flow over flat plates and through pipes, heat exchanger performance, effect of turbulence, LMTD & NTU methods; Stefan-Boltzmann law, radiative heat transfer, Wien's displacement law, view factors, black and grey surfaces and radiation network analysis.

Renewable Sources of Energy: Solar Radiation, Solar Thermal Energy collection - Flat Plate and focusing collectors their materials and performance. Solar Thermal Energy Storage, Applications – heating, cooling and Power Generation; Solar Photovoltaic Conversion; Harnessing of Wind Energy, Bio-mass and Tidal Energy – Methods and Applications, Working principles of Fuel Cells.

Section 3: Materials, Manufacturing and Industrial Engineering
Engineering Materials: Introduction to Materials Science and Engineering, Atomic Structure, Mechanical Properties: Fundamentals and Tensile, Hardness, and Impact Testing, Fracture Mechanics, Fatigue, and Creep Behavior, Strain Hardening and Annealing, Principles and Applications of Solidification, Solid Solutions and Phase Equilibrium, Heat Treatment of Steels and Cast Irons, Nonferrous Alloys, Ceramic Materials, Polymers, Composites

Machining and Machine Tool Operations: Machining Technology, Basic Elements and Mechanisms of Machine Tools, General-Purpose Machine Tools, Thread Cutting, Gear Cutting Machines and Operations, Turret and Capstan Lathes, Automated Lathes, Numerical Control and Computer Numerical Control Technology, Nontraditional Machine Tools and Operations, Design for Machining, Automated Manufacturing System.

Metrology and Inspection: Mechanical Measurement & Metrology, Linear & Angular Measurement, Measurement of Force, Torque and Strain, Displacement, Velocity/Speed, and Acceleration, Measurement, Temperature measurement, Gear Measurement, Screw Thread Measurement
 
Computer Integrated Manufacturing: Basic concepts of CAD/CAM and their integration tools; additive manufacturing.
Production Planning and Control: Forecasting models, aggregate production planning, scheduling, materials requirement planning; lean manufacturing.
Inventory Control: Deterministic models; safety stock inventory control systems.
Operations Research: Linear programming, simplex method, transportation, assignment, network flow models, simple queuing models, PERT and CPM.
