Syllabi For Entrance Examination

1.  Civil Engineering : (Common for all the five courses) 

Section (a)  : Engineering Structures: 

Determinate and Indeterminate structures – Stress, Strain, Elastic Constants, Shear force and Bending Moment Diagrams – Direct, Bending, Shear Stresses, Principal Stress – Deflections – Analysis of pin Jointed and Rigid Jointed Plane Frames – Plastic Analysis and Design of R.C. and Steel Structural Elements – Principles of Prestressed Concrete. Concrete Technology, R.C.C. and Steel Bridges.

Section (b) : Water Resources Engineering : 

Fluid Mechanics: Nature of flow – Stream and Potential Function - Laws of Continuity, Energy and Momentum – Flow through Pipes – Free surface flow, Hydraulic jump, Boundary Layer Flow - Working Principles and Characteristics of Centrifugal Pumps.

Hydrology: Components of Hydrological Cycle – Precipitation Analysis - Infiltration - Hydrograph Analysis - Flood Routing, Flood Frequency Analysis – Ground Water - Aquifer Characteristics.

Irrigation : Soil - Water– Plant Relationship – Crop Water Requirement – Irrigation Frequency – Design Principles of lined and unlined channels – Water Logging and its Control – Irrigation Structures – Investigation and Planning of Reservoirs - Design Principles of Gravity Damps, Earth Dams and Spillways. 

Environmental Engineering: Characteristics of Water and Waste Water - Treatment of Water - Sedimentation, Filtration – Dis-infection  - Waste Water Treatment - Screens, Grit Chambers - Settling Tanks - Trickling Filters.   

Section (c) : Transportation Engineering : 

Highway Engineering : Planning, surveys, Geometrics, Traffic Surveys, Highway Materials, Pavement Design, Pavement Construction, Highway Maintenance, Traffic Engineering.

Railway Engineering : Railway Surveys & Planning, Geometrics, Railway Track, Track Materials, Points and Crossings, Stations and Yards, Signaling and Interlocking, Plate Laying, Maintenance of Track.

Construction Techniques : Types of Equipment, Selection, Cost of Owning and Operation of Equipment, Construction Planning. 

Section (d): Geotechnical Engineering :

Soil Mechanics: Weight – Volume Relations, Index Properties, Soil Classification, Permeability, Seepage, Effective Pressure, Pressure Distribution, Consolidation, Shear Strength Stability of slopes, Earth Pressures.

Foundation Engineering: Bearing Capacity, Settlement, Spread Foundations, Combined Foundations, Raft Foundations, Pile Foundations, Well Foundations.

2.   Electrical Engineering: (Common for both Courses)
Control Systems: Modelling of Physical Systems – Block Diagrams & Signal Flow graphs Time and frequency response – Nyquist criterion – Bode Plots – Root Locus techniques – Synthesis.

Computing Methods: Programming language – Data types, Control and interactive statements. Data structure – Arrays, records and files Micro Processor 8085; Architecture, Instruction format, timings, Programming Techniques. 

Field Theory : Electro static fields, Magnetic fields – Maxwell’s equations.

Circuits: Circuit components – Basic laws – theorems – time and frequency response analysis - Two port networks – Coupled circuits – Three phase circuits.

Measurements : Principle of deflecting torques – types of Measuring instruments – MC, MI, DM, Electrostatic, Induction and integrating type of instruments, CT’s & PT’s errors, Magnetic measurements.

Electronics / Power Electronics : Diodes and transistors – Amplifiers, Oscillators, power supplies – Thyristors – Inverters – Choppers, Linear and Digital IC’s.

Power Systems : Methods of bulk power generation – Non-Conventional methods of power generation – Evaluation of transmission system constants – Transmission network analysis – Fault studies, Protection and Switch Gear – Load flow studies, Economic operation, Load frequency control, Stability, Types of HVDC systems.

Electrical Machines: D.C. Machines – Transformers, Induction motors – Alternators, Commutator machines – Cross field Machines.

3. Mechanical Engineering : (Common for all four courses)
Production and Industrial Engineering :  Metal Casting, Metal forming, Metal Joining and Machining Processes. General Management, Work Study, Production Planning and Control, Plant Location and Layout, SQC, Inventory Control, PERT and CPM.

Thermal Engineering :  Laws of Thermodynamics, Heat Transfer by condition, Convection and Radiation, I.C. Engines.

Design Engineering :  Design of Machine Elements, Failure Theories, Stress - Strain relation, Mohr’s Circle.

Physical Metallurgy : Properties of Engineering Materials, Phase – diagram (steels), Heat Treatment.

4. Electronics & Communication Engg.: 

Note :  The written test consists of two parts. Part – I (40 Multiple choice questions of 1 mark each with negative marking for wrong answers) and PART – II (Short answer questions for 60 marks)  

For Electronic Instrumentation Course

Properties of Continuous Time Signals (CTS) and Discrete Time Signal (DTS), Sampling, Aliasing, Fourier Series, Fourier Transforms, Laplace Transforms, Z-Transforms and Fourier Analysis of CT and DT Signals & Systems. (10 % weightage)

Semiconductor Physics, Junction Currents, Characteristics of Diodes, BJTs, FETs, Thyristor Family, Biasing, Amplifiers, Feedback, Oscillators and their stability; Power Amplifiers, Regulators, SCR Triggering Circuits, SCR Applications, Response of RC Circuits, Clipping, Clamping; Multivibrators, Voltage Sweeps, Negative Resistance Devices. (40 % weightage)

Boolean Algebra, Minimization Techniques, Realization of Logical functions, Synchronous, Assynchronous Machines and their Designs, Logic Families, MUX, DeMUX, ADC, DAC, Line Drivers, Receivers, OPAMP and its applications, Timer Circuits, Function Generators, PLLs. (25% weightage)

Functional Diagram of 8085, Interrupts of 8085, Timing Diagram for READ / WRITE cycles of Microprocessors, Simple Programs using 8085, Instruction Set, Computer Architecture & Organization, Memory Management, Virtual Memory, Paging, Pipelining Structure of CPU & ALU, Flynn’s classification, Parallelism, CPU Design & Instruction Set Design; Input / Output devices, Control Unit Design. (25 % weightage)

For VLSI System Design Course:

Semiconductor Devices and Circuits: Junction Currents, P-n Junction diodes, BJTs, FETs and characteristics, Biasing, Amplifiers, Oscillators, Feedback and Stability, Regulated Power Supplies. (25 % weightage)
Digital and Analog Electronics : Boolean Algebra, Minimization Techniques, Realization of logical functions, Logic families, Multiplexers, Demultiplexers, Synchronous and Asynchronous circuit design, OP Amp and applications, Timer circuits, Function generators, DACs and ADCs, Line drivers and Receivers. (30 % weightage)

Microprocessors and Computer Architectures : Architecture of 8085, timing diagrams, Instruction set and simple programming, Memory and I/O interfacing techniques, Computer Organization and architectures, memory Management, Memory Hierarchy, Cache Memory, Virtual Memory, Paging, Pipelining, Structure of CPU and ALU, Flynn’s classification, Parallelism, CPU design and instruction design, I/O devices, Control Unit Design. (30 % weightage)

Computer Programming : Basics of “C” Programming, Data structures and loops Computer Networks: Network types, ISO OSI layers, TCP / IP. (15 % weightage)

5.  Metallurgical Engineering: (for Industrial Metallurgy Course)

Metallurgical Thermodynamics and Kinetics: Thermodynamic concepts, Laws of Thermodynamics, equilibrium constant, solutions, phase diagrams, reversible cells, orders of reaction, collision and absolute reaction rate theories, applications of kinetics.

Fuels, Ceramics and Refractories: Types of fuels, properties testing and uses. Petroleum refining, production of different gaseous fuels, Types of refractories, properties, testing and applications. Raw materials, processing and applications of ceramics.

Furnace Technology and Pyrometry: Concepts of heat transfer by conduction, convection and radiation, Characteristic features of metallurgical furnaces. Temperature measurement by thermocouple, resistance and radiation pyrometers.

Mineral Dressing: Comminution, sizing. Principles and applications of classification, jigging, tabling and flotation.

Physical Metallurgy: Structure of metals, constitution of alloys, equilibrium diagrams, diffusion, nucleation kinetics, microscopy, phase transformations, principles of heat treatment, surface heat treatment, alloy steels and cast irons, Precipitation hardening, special steels, non-ferrous metals and alloys, Production of X-rays and properties, Diffraction methods, Applications, Electron theory of metals, Magnetic properties.

Extractive Metallurgy: Principles of extraction and refining processes. Blast furnace practice, reactions, alternate routes and modern developments. Principles and practices of conventional, oxygen and electric steel making processes. Secondary steel making. Extraction of Cu, Zn, Pb, Al, Mg, Ti, U and Ni, Nuclear reactor technology concepts.

Foundry Technology: Conventional and special moulding and casting practices. Melting practices and solidification.   

Mechanical Metallurgy: Hardness, tension, compression, impact, fatigue, creep and non-destructive testing of materials. Concepts of dislocations, theory of plasticity, Principles and practices of forging, Rolling, Extrusion and various drawing operations, Metal powder production and characterization, Compaction and sintering, Concepts of metal joining and practices, welding metallurgy, testing of welds.

Electro Metallurgy and Corrosion:  Concepts of electrochemistry, Principles and practices of electro plating, electroforming and electro-etching, Corrosion types and methods of prevention.

6.  Chemical Engineering:  (for Computer Aided Process and Equipment Design Course) 

Stoichiometric Principles – Material Balances for systems with and without chemical reactions: Vapour Pressure, Humidity, Condensation and vaporization, conversion of units, Energy balances with and without chemical reactions.

Fluid Mechanics – Fluid flow Principles and their application to incompressible fluids; Pressure Drop calculations; Flow past immersed bodies, Transportation and metering. 

Heat Transfer – Principles of conduction, Convection and radiation and their applications to Chemical Engineering Systems; Evaporation and crystallization, Heat exchangers.

Mass Transfer Operations – Principles of diffusional Mass Transfer; Applications of Distillation, Absorption, Extraction and drying, Stage – wise & Continuous contact processes and equipment.

Thermodynamics – Laws of thermodynamics and their applications; Thermodynamic Relationships for single and Multi-component systems; vapour-liquid equilibrium for ideal and non-ideal systems. Property Evaluations for real and Ideal Gases, Solution Thermodynamics, Reaction equilibria.

Reaction Engineering – Elementary, Non-Elementary and Multiple reactions; Batch, Plug – flow and Backmix reactors; Mechanism of Catalytic Reactions; Catalytic Reactor Design, Non-Ideal flow.

Chemical Technology – Nitrogen industries, Phosphorus Industries and Sulfuric acid, Polymers, Petro-Chemicals.

Process dynamics and control: I order systems, I Order Systems in series, Higher order systems, closed loop transfer functions, stability, frequency response methods.

Process Engineering Economics: Cost estimation, Depreciation and profitability. 

Mechanical Operations: Mixed particle sizes and screen analysis, size reduction equipment, Filtration and filtration equipments.

7.  Computer Science & Engineering:

Programming Languages: Programming in C/C++, Imperative Languages – Scope, binding, abstraction, parameter passing mechanism, control abstraction, functional programming, logic programming.

Discrete Mathematics: Counting, Permutations and combinations, propositions, recurrence relations, trees, graphs.

Data Structures: Ordered list, stack, queue, binary tree, binary search tree, AVL tree, hashing, disjoint sets, graph algorithms, searching, sorting.

Automata: Finite state machines, push down automata, regular expressions, context free languages, chomsky’s hierarchy.

Language Processors: Assembler, Assembly language, Compiler-Syntax analysis, parsing, intermediate code generation.

Operating Systems: Operating system structure, CPU scheduling, memory management, file systems.

Database Management Systems: E-R model, Relational model, Normalization, Network model, Hierarchical model.

Computer Architecture:  Basic structure, Arithmetic, addressing methods, Processing Unit, I/O Organization.

Computer Networks:  Network architecture, OSI model, Data transmission and services.

Artificial Intelligence:  Predicate Calculus, Syntactic parsing, Semantics, search, logic and education.

8.  Physics: (for M.Sc. (Tech.) Engg. Physics Course)

Unit - I

Geometrical Optics:  Reflection, Refraction at plane and curved surfaces mirrors and lenses.  Thin and thick lenses.  Combination of lenses.  Cardinal points. Unit planes and nodal points. Matrix method in paraxial optics, defects of the images – chromatic, achromatic, monochromatic and spherical aberrations, minimization of spherical aberration, explanation of coma and its elimination, astigmatism and its removal. Optical instruments, vision optics. Dispersion and scattering of light. Velocity of light.

Physical Optics: Huygen’s Wave Theory, Coherence, Superposition of waves, Displacement of fringes-phase change on reflection. Interference by division of wave front – division of amplitude. Young’s interference, Newton’s rings. Michelson interferometer, Fabry perot interfermoter. Thin films, interference filters. Diffraction: integral theorem of Helmholtz, Fresnel – Kirchoff’s theory of diffraction. Fresnel and Fraunhoffer diffraction (Fourier approach). Slit –circular apertures.

Polarization and Souble refraction of light – matrix method for polarization analysis, production and detection of polarized light, Nicolprism, Polaroid, Maluslaw – phenomenon of double refraction – mathematical analysis, refraction of a plane wave in a calcite crystal, Waveplates, Compensators, Optical activity, Basics of lasers and Holography.   

UNIT - II

Mechanics, Thermodynamics, Electricity & Magnetism: Motion of variable mass systems. Center of mass kinematics, torque, collisions, Centre of mass – Lab reference frames. Motion in uniformly accelerated frames. Inertial forces in non-inertial frames. Euler’s equation, conservation laws, steady flow, Bernoullis euqtaion-applications. Einstenin’s special theory of relativity – concepts. Damped oscillations, Q-factor, forced oscillations, resonance, mechanical impedance, Coupled oscillators, wave equation.  

Laws of thermodynamics, Entropy changes. Thermodynamic potentials. Thermodynamics of low temperatures. Black body radiation. Different fitment formulae. Maxwell-Boltzman, Fermi-Dirac and Bose–Einstein Statistics.

Electrostatics, Magnetostatics, Current. Electricity,  Ohm’s law, Kirchoff’s Laws, Potentiometer,  Wheatstone bridge. Capacitance, dielectrics, Ampere’s law, Biot-savart Law.  Faraday’s Laws of electro–magnetic induction. Inductance, Transformer – RC, LC, LR & LCR circuits,  Thermoelectricity, Crstal systems, X-ray diffraction, types of magnetism, IH BH curves,  Magnetic materials. Maxwell equations and Electromagnetic waves. Hard and Soft super conductors.  

UNIT – III

Modern Physics: Photoelectric effect, Compton effect. Uncertainty principle. Atomic spectra, Bohr’s theory of hydrogen spectra, Vector atom model. Zeeman and Stark effects. X-rays and its applications. Radio activity and its uses. Nuclear detectors. Particle accelerators. Fission. Fusion. Nuclear reactors. Thermo nuclear reactions, Cosmic rays.

Electronics: Basic electronics, band theory of solids, Conductors, semi conductors and insulators. Intrinsic and extrinsic semi conductors. Hall effect, Fermi levels. Types of PN junction, Junction diode, Zenerdiode, varicap, tunnel diode, metal semiconductor diode, photodiode, pn diode SCR. CE configuration as a two port network, ‘h’ parameter equivalent circuit, Amplifiers based on frequency ranges. Biasing and load line analysis, thermal runway, types of feed back. Effect of feedback on gain, noise and band width. Phase shift and weinbridge oscillators. Hartley and colpitts oscillators, crystal oscillators and frequency stability. Relaxation oscialltors. CRT, CRO.   

9.   Mathematics : (for both courses)

Modern Algebra: Groups-Subgroups-Cosets-Lagrange’s Theorem – Cyclic groups – Quotient groups – Homomorphism of groups – Kernel of a group – Permutation groups – Rings – Integral domains – Ideals – Quotient Rings – Fields – Euclidean rings.

Linear Algebra: Elementary transformation – Rank of a matrix – Normal form - system of homogeneous and non-homogeneous linear equations – Eigen values – Eigen vectors – Cayley – Hamilton theorem – Vector space – Subspace – Linear dependence and independence – Span of a set – Basis, Dimension – Linear Transformation – Rank and nullity - Gram – Schmidt orthogonalisation – Quadratic forms.

Mathematical Analysis: Real numbers – Sequences – Series – Tests of convergence – Absolute and conditional convergence – Limits, Continuity and differentiability – Mean value theorems – Taylor’s and Maclaurin’s expansions – Riemann integration - properties of Riemann integrals.

Vector Calculus: Vector differentiation – Gradient, Divergence and Curl – Line, Surface and Volume integrals – Stokes, Green’s and Gauss divergence theorems.

Coordinate Geometry of Three Dimensions: Coordinates – Direction  Ratios and Cosines – Angle between two lines – Plane – Angle between planes – Lines – Coplanarity of lines – Shortest distance between two lines – Spheres – tangent planes – Polar planes – Conjugate planes and lines.

Differential Equations: Formation of differential equation – First order and first degree differential equations – orthogonal trajectories – Linear Differential Equations with constant coefficients – Variation of Parameters – Simultaneous differential equations. 

10.  Chemistry : (for both courses)

Inorganic Chemistry : s-Block Elements; Group I A, II A, p-Block Elements: Group III B,    IV B, V B, VI B, VII B, Group Zero Elements, Metallurgy; d- Block Elements; f-Block Elements; Coordination Compounds; Nuclear Chemistry.

Organic Chemistry: Structure of Organic Molecules; Reactivity of Organic Molecules; Nomenclature of Organic Compounds; Alkanes, Cyclo Alkanes, Alkenes, Alkynes, Arenes, Halogen Compounds, Hydroxy Compounds, Ethers, Carbonyl Compounds, Monocarboxylic Acids and their Derivative; Organic Synthesis based on Carbanions, Nitrogen Compounds, Optical Isomerism, Classification of Natural Amino Acids; Carbohydrates; Heterocylic Compounds.

Physical Chemistry: Atomic Structure, Chemical Equilibrium; Colloids; Adsorption; Gaseous State; Liquids, Solids, Solutions; Phase Rules; Colligative Properties; Thermodynamics; Electro Chemistry; Chemical Kinetics.

11. Centre for MAnagement Studies:  (for M.B.A.)
Mathematics & Statistics:   (30 Questions)
Linear Algebra, Matrices, Systems of Equations, Measurement of Central Tendency and Dispersion, Probability, Random Variable, Mathematical Expectation, Fundamentals of: Binomial, Poison and Normal Distribution: Correlation. 

Analytical and Logical Reasoning: (30 Questions)
Quantitative Reasoning, Problem Solving, Data Analysis, Reasoning.  

Economics & Accountancy:  (20 Questions)
General Economics: Growth, demand and supply, national income, inflation policies, taxes, public finance, break-even analysis, capital budgeting, international trade.    

Accountancy:  Principles of double entry systems of bookkeeping, Accounting records, Trading and Profit and loss account, balance sheet. 

Industrial Management:  (20 Questions)
General Management: Functions of Management, Organization structure, MBO, Leadership styles, Motivation theories.

Marketing Management: Four Ps of Marketing mix, Product life cycle and Marketing Strategies in different stages of product life cycle.

Quality Management: SQC charts - X and R, P and C charts, Single Sampling plan, OC Curve.  

Inventory Management: Purpose of inventories, inventories sources, ABC classification, EOQ, Systems of inventory control.

Production and Project Management: Types of Production Systems, Forecasting techniques, Method study, PERT, CPM and Total Slack and Free Slack.

Computer Fundamentals:  (20 Questions)
Types of Computers, architecture of a computer, input and output devices, operating systems  (MS DOS and UNIX), Types of programming Languages, Programming in C.  

Communication Skills:  (30 Questions)
Reading comprehension, Identifying errors in written expression, vocabulary.  

