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SYLLABUS FOR WRITTEN TEST 
 

1. Faculty of Information, Communication  and Technology (ICT) 
1.1. Department of Electronics  and Communication 
Unit 1: Engineering Mathematics 
Linear Algebra: Vector space, basis, linear dependence and independence, 
matrixalgebra,eigenvalues and eigenvectors,rank,solutionoflinearequations 
– existence and uniqueness. 
Calculus: Mean value theorems, theorems of integral calculus, evaluation of definite and 
improper integrals, partial derivatives, maxima and minima, multiple integrals, line, 
surface and volume integrals, Taylor series. 
Differential Equations:Firstorderequations(linear and nonlinear),higherorder linear 
differential equations, Cauchy's and Euler's equations, methods of solution using variation 
of parameters, complementary function and particular integral, partial differential 
equations, variable separable method, initial and boundary valueproblems. 
Vector Analysis: Vectors in plane and space, vector operations, gradient, divergence and 
curl, Gauss's, Green's and Stoke's theorems. 
Complex Analysis: Analytic functions, Cauchy's integral theorem, Cauchy's integral 
formula; Taylor's and Laurent's series, residue theorem. 
Numerical Methods: Solution of nonlinear equations, single and multi-step methods for 
differential equations, convergence criteria. 
Probability and Statistics: Mean, median, mode and standard deviation; 
combinatorialprobability, probability distribution functions-binomial,Poisson, 
exponential and normal; Joint and conditional probability; Correlation and 
regressionanalysis. 
Unit 2: Networks, Signals and Systems 
Network solution methods: nodal and mesh analysis; Network theorems: superposition, 
Thevenin and Norton’s, maximum power transfer; Wye‐Delta transformation; Steady 
state sinusoidal analysis using phasors; Time domain analysis of simple linear circuits; 
Solution of network equations using Laplace transform; Frequency domain analysis of 
RLC circuits; Linear 2‐port network parameters: driving point and transfer functions; 
State equations for networks. Continuous-time signals: Fourier series and Fourier 
transform representations, sampling theorem and applications; Discrete-time signals: 
discrete-time Fourier transform (DTFT), DFT, FFT, Z-transform, interpolation of 
discrete-time signals; LTI systems: definition and properties, causality, stability, 
impulseresponse, convolution, poles and zeros, parallel and cascade structure, frequency 
response, group delay, phase delay, digital filter design techniques. 
Unit 3: Electronic Devices 
Energy bands in intrinsic and extrinsic silicon; Carrier transport: diffusion current, drift 
current, mobility and resistivity; Generation and recombination of carriers;Poisson and 
continuityequations;P-Njunction,Zenerdiode,BJT,MOS capacitor, MOSFET, LED, photo 
diode and solar cell; Integrated circuit fabrication process:oxidation,diffusion, 
ionimplantation,photolithography and twin-tub  CMOS process. 
Unit 4: Analog Circuits 
Small signal equivalent circuits of diodes, BJTs and MOSFETs; Simple diode circuits: 
clipping, clamping and rectifiers; Single-stage BJT and MOSFET amplifiers: biasing, bias 
stability, mid-frequency small signal analysis and frequency response; BJT and MOSFET 
amplifiers: multi-stage, differential, feedback, power and operational; Simple op-amp 
circuits; Active filters; Sinusoidal oscillators: criterion for oscillation, single-transistor 
and op-amp configurations; Function generators, wave-shaping circuits and 555 timers; 
Voltage reference circuits; Power supplies: ripple removal and regulation. 

Unit 5: Digital Circuits 
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Number systems; Combinatorial circuits: Boolean algebra, minimization of functions using 
Boolean identities and Karnaugh map, logic gates and their static CMOS 
implementations,arithmeticcircuits,codeconverters,multiplexers, decoders and PLAs; 
Sequential circuits: latches and flip‐flops, counters, shift‐ registers and finite state machines; 
Data converters: sample and hold circuits, ADCs and DACs; Semiconductor memories: 
ROM, SRAM, DRAM; 8-bit microprocessor(8085):architecture,programming,memory and 
I/Ointerfacing.  
Unit 6: Control Systems 
Basic control system components; Feedback principle; Transfer function; Block diagram 
representation; Signal flow graph; Transient and steady-state analysis of LTI systems; 
Frequency response; Routh-Hurwitz and Nyquist stability criteria; Bode and root-locus plots; 
Lag, lead and lag-lead compensation; State variable model and solution of state equation of 
LTI systems. 
Unit 7: Communications 
Random processes: autocorrelation and power spectral density, properties of 
whitenoise,filteringofr and omsignalsthrough LTIsystems;Analog communications: 
amplitude modulation and demodulation, angle modulation and demodulation, spectra of 
AM and FM, superheterodyne receivers, circuits for analog communications; Information 
theory: entropy, mutual information and channel capacity theorem; Digital 
communications: PCM, DPCM, digital modulation schemes, amplitude, phase and 
frequency shift keying (ASK, PSK, FSK), QAM, MAP and ML decoding, matched filter 
receiver, calculation of bandwidth, SNR and BER for digital modulation; Fundamentals of 
error correction, Hamming codes; Timing and frequency synchronization, inter- symbol 
interference and its mitigation; Basics of TDMA, FDMA and CDMA.  
Unit 8:Electromagnetics 
Electrostatics; Maxwell’s equations: differential and integral forms and their interpretation, 
boundary conditions, wave equation, Poynting vector; Plane waves and properties: reflection 
and refraction, polarization, phase and group velocity, propagation through various media, 
skin depth; Transmission lines: equations, characteristic impedance, impedance matching, 
impedance transformation, S-parameters, Smith chart; Waveguides: modes, boundary 
conditions, cut-off frequencies, dispersion relations; Antennas: antenna types, radiation 
pattern, gain and directivity, return loss, antenna arrays; Basics of radar; Light propagation 
in optical fibers. 
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1.2. DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING 

 
UNIT 1 
Engineering Mathematics: Discrete Mathematics: Propositional and first order logic. Sets, 
relations, functions, partial orders and lattices. Groups. Graphs: connectivity, matching, 
coloring. Combinatorics: counting, recurrencerelations, generating functions. Linear 
Algebra: Matrices, determinants, system of linear equations, eigenvalues and eigenvectors, 
LU decomposition. Calculus: Limits, continuity and differentiability. Maxima and minima. 
Mean value theorem. Integration. Probability: Random variables. Uniform, normal, 
exponential, poisson and binomial distributions. Mean, median, mode and standard deviation. 
Conditional probability and Bayestheorem. 

 
UNIT 2 
Digital Logic: Boolean algebra. Combinational and sequential circuits. Minimization. 
Number representations and computer arithmetic (fixed and floating point). 

 
UNIT 3 
Computer Organization and Architecture: Machine instructions and addressing modes. ALU, 
data‐path and control unit. Instruction pipelining. Memory hierarchy: cache, main memory 
and secondary storage; I/O interface (interrupt and DMA mode). 

 
UNIT 4 
Programming, Data Structures & Algorithms: Programming in C. Recursion. Arrays, stacks, 
queues, linked lists, trees, binary search trees, binary heaps, graphs. Searching, sorting, 
hashing. Asymptotic worst case time and space complexity. Algorithm design techniques: 
greedy, dynamic programming and divide‐and‐conquer. Graph search, minimum spanning 
trees, shortest paths. 

 
UNIT 5 
Theory of Computation: Regular expressions and finite automata. Context-free grammars 
and push-down automata. Regular and context-free languages, pumping lemma. Turing 
machines and undecidability. 
UNIT 6 
Compiler Design:Lexical analysis ,parsing, syntax-directed translation. Runtime 
environments. Intermediate codegeneration. 

 
UNIT 7 
Operating System: Processes, threads, inter‐process communication, concurrency and 
synchronization. Deadlock. CPU scheduling. Memory management and virtual memory. File 
systems. 

 
UNIT 8 
Databases: ER‐model. Relational model: relational algebra, tuple calculus, SQL. Integrity 
constraints, normal forms. File organization, indexing (e.g., B and B+ trees). Transactions 
and concurrency control. 

 
UNIT 9 
Computer Networks: Concept of layering. LAN technologies (Ethernet). Flow and error 
control techniques, switching. IPv4/IPv6, routers and routing algorithms (distance vector, 
link state). TCP/UDP and sockets, congestion control. Application layer protocols (DNS, 
SMTP, POP, FTP, HTTP). Basics of Wi-Fi. Network security: authentication, basics of 



106 

 

 

public key and private key cryptography, digital signatures and certificates, firewalls. 
 

1.3.  DEPARTMENT OF INFORMATION TECHNOLOGY 

Same as department of Computer Engineering. 
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2.  Faculty of Sciences 

2.1. Department of Mathematics 
 
UNIT 1 
Analysis: Elementary set theory, finite, countable and uncountable sets, Real number system 
as a complete ordered field, Archimedean property, supremum, infimum. Sequences and 
series, convergence, limsup, liminf. Bolzano Weierstrass theorem, Heine Borel theorem. 
Continuity, uniform continuity, differentiability, mean value theorem. Sequences and series 
of functions, uniform convergence.Riemannsums and Riemannintegral,Improper Integrals. 
Monotonic functions, types of discontinuity, functions of bounded variation, 
Lebesguemeasure,Lebesgue integral.Functions of several variables,directional derivative, 
partial derivative, derivative as a linear transformation, inverse and implicitfunction 
theorems.Metric spaces,compactness,connectedness.Normed linear Spaces. Spaces of 
continuous functions as examples.  
Linear Algebra:Vector spaces, subspaces,lineardependence,basis,dimension, algebra of 
linear transformations. Algebra of matrices, rank and determinant of matrices, linear 
equations. Eigenvalues and eigenvectors, Cayley-Hamilton theorem. Matrix representation 
of linear transformations. Change of basis, canonical forms, diagonal forms, triangular forms, 
Jordan forms. Inner product spaces, orthonormal basis. Quadratic forms, reduction and 
classification of quadraticforms Contourintegral, Cauchy’s theorem, 
Cauchy’sintegralformula, Liouville’s theorem, Maximum modulus principle, Schwarz 
lemma, Open mappingtheorem.Taylorseries,Laurent series,calculus of residues.Conformal 
mappings, Mobiustransformations. 

Algebra:Permutations, combinations, pigeon-holeprinciple,inclusion-exclusion principle, 
derangements. Fundamental theorem of arithmetic, divisibility in Z, congruences, Chinese 
Remainder Theorem, Euler’s Ø- function, primitiveroots. 

Groups, subgroups, normal subgroups, quotient groups, homomorphisms, cyclic groups, 
permutation groups, Cayley’s theorem, class equations, Sylow theorems. 

Rings, ideals, prime and maximal ideals, quotient rings, unique factorization domain, 
principal ideal domain, Euclidean domain. Polynomial rings and irreducibility criteria. 
Fields, finite fields, field extensions, Galois Theory. 

Topology:basis,densesets,subspace and producttopology,separationaxioms, connectedness  
and compactness. 

UNIT 2 
Complex Analysis:Algebra of complex  numbers,thecomplex plane,polynomials, power 
series, transcendental functions such as exponential, trigonometric and hyperbolic functions. 
Analytic functions, Cauchy-Riemannequations. 

UNIT 3 
Ordinary Differential Equations (ODEs): Existence and uniqueness of solutions of initial 
value problems for first order ordinary differential equations, singular solutions of first order 
ODEs, system of first order ODEs. General theory of homogenous and non-homogeneous 
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linear ODEs, variation of parameters, Sturm-Liouville boundary value problem, Green’s 
function. 

Partial Differential Equations (PDEs): Lagrange and Charpit methods forsolving first order 
PDEs, Cauchy problem for first order PDEs. Classification of second order PDEs, General 
solution of higher order PDEs with constant coefficients, Method of separation of variables 
for Laplace, Heat and Waveequations. 
Numerical Analysis: Numerical solutions of algebraic equations, Method of iteration and 
Newton-Raphsonmethod,Rateofconvergence,Solutionofsystems of linear algebraic 
equations using Gauss elimination  and  Gauss-Seidel methods, Finite differences, Lagrange, 
Hermite and spline interpolation, Numerical differentiation and integration, Numerical 
solutions of ODEs using Picard, Euler, modified Euler and Runge-Kuttamethods. 

Calculus of Variations: 

Variation of a functional, Euler-Lagrange equation, Necessary and sufficient conditions for 
extrema. Variational methods for boundary value problems in ordinary and partial differential 
equations. 

Linear Integral Equations: 

Linear integral equation of the first and second kind of Fredholm and Volterra type, Solutions 
with separable kernels. Characteristic numbers and eigenfunctions, resolvent kernel. 

Classical Mechanics: 

Generalized coordinates, Lagrange’s equations, Hamilton’s canonical equations, Hamilton’s 
principle and principle of least action, Two-dimensional motion of 
rigidbodies,Euler’sdynamical equations for the motion of a rigid body about an axis, theory 
of small oscillations. 

UNIT 4 

Descriptive statistics, exploratory data analysis, Sample space, discrete probability, 
independent events, Bayes theorem. Random variables and distribution functions (univariate 
and multivariate); expectation and moments. Independent random variables, marginal and 
conditional distributions. Characteristic functions. Probability inequalities (Tchebyshef, 
Markov, Jensen). Modes of convergence, weak and strong laws of large numbers, Central 
Limit theorems (i.i.d. case). 

Markov chains with finite and countable state space, classification of states, limiting 
behaviour of n-step transition probabilities, stationary distribution, Poisson and birth-and-
death processes. 

Standard discrete and continuous univariate distributions. sampling 
distributions,standarderrors and asymptoticdistributions,distributionoforder statistics  and 
range. 
Methods of estimation, properties of estimators, confidence intervals. Tests of hypotheses: 
most powerful and uniformly most powerful tests, likelihood ratio tests. Analysis of discrete 
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data and chi-square test of goodness of fit. Large sample tests. 

Simple nonparametric tests for one and two sample problems, rank correlation and test for 
independence. Elementary Bayesian inference. 

Gauss-Markov models, estimability of parameters, best linear unbiased 
estimators,confidence intervals,testsforlinearhypotheses.Analysis  ofvariance and 
covariance. Fixed, random and mixed effects models. Simple and multiple linear regression. 
Elementary regression diagnostics. Logistic regression. Multivariate normal distribution, 
Wishart distribution and their properties. Distribution of quadratic forms. Inference for 
parameters, partial and multiple correlation coefficients and related tests. Data reduction 
techniques: Principle component analysis, Discriminant analysis, Cluster analysis, Canonical 
correlation. Simple random sampling, stratified sampling and systematic sampling. 
Probability proportional to size sampling. Ratio and regression methods. 

Completely randomized designs, randomized block designs and Latin-square designs. 
Connectedness and orthogonality of block designs, BIBD. 2K factorial experiments: 
confounding and construction. 

Hazard function and failure rates, censoring and life testing, series and parallel systems. 

Linear programming problem, simplex methods, duality. Elementary queuing and inventory 
models. Steady-state solutions of Markovian queuing models: M/M/1, M/M/1 with limited 
waiting space, M/M/C, M/M/C with limited waiting space, M/G/1. 
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2.2.  DEPARTMENT OF PHYSICS 

 
I. Mathematical Methods of Physics 

Dimensional analysis. Vector algebra and vector calculus. Linear algebra, matrices, Cayley-
Hamilton Theorem. Eigenvalues and eigenvectors. Linear ordinary differential equations of 
first & second order, Special functions (Hermite, Bessel, Laguerre and Legendre functions). 
Fourier series, Fourier and Laplace transforms. Elements of complex analysis, analytic 
functions; Taylor & Laurentseries;poles,residues and evaluationofintegrals.Elementary 
 probability theory, random variables, binomial, Poisson and normal distributions. Central 
limit theorem. 

II. Classical Mechanics 

Newton’s laws. Dynamical systems, Phase space dynamics, stability analysis. Central force 
motions. Two body Collisions - scattering in laboratory  and Centre of mass frames. Rigid 
body dynamics- moment of inertia tensor. Non-inertial frames and pseudoforces. Variational 
principle. Generalized coordinates. Lagrangian and Hamiltonian formalism and equations of 
motion. Conservation laws and cyclic coordinates. Periodic motion: small oscillations, 
normal modes. Special theory of relativity- Lorentz transformations, relativistic kinematics 
and mass–energyequivalence. 

III. Electromagnetic Theory 

Electrostatics:Gauss’slaw and itsapplications,Laplace and Poissonequations, boundary value 
problems. Magnetostatics: Biot-Savart law, Ampere's theorem. 
Electromagneticinduction.Maxwell'sequationsinfreespace and linearisotropic media; 
boundary conditions on the fields at interfaces. Scalar and vector potentials, gauge invariance. 
Electromagnetic waves in free space. Dielectrics and conductors. Reflection and refraction, 
polarization, Fresnel’s law, interference, coherence, and diffraction. Dynamics of charged 
particles in static and uniform electromagneticfields. 

IV. Quantum Mechanics 

Wave-particle duality. Schrödinger equation (time-dependent and time- independent). 
Eigenvalue problems (particle in a box, harmonic oscillator, etc.). Tunneling through a 
barrier. Wave-function in coordinate and momentum representations. Commutators and 
Heisenberg uncertainty principle. Dirac notation for state vectors. Motion in a central 
potential: orbital angular momentum, angular momentum algebra, spin, addition of angular 
momenta; Hydrogen atom. Stern-Gerlach experiment. Time-independent perturbation theory 
and applications. Variational method. Time dependent perturbation theory and Fermi's 
golden rule, selection rules. Identical particles, Pauli exclusion principle, spin-statistics 
connection. 

V. Thermodynamic and Statistical Physics 

Laws of thermodynamics and their consequences. Thermodynamic potentials, 
Maxwellrelations,chemical potential,phase equilibria.Phasespace,micro-and macro-states. 
Micro-canonical, canonical and grand-canonical ensembles and partition functions. Free 
energy and its connection with thermodynamic quantities. Classical and quantum statistics. 
Ideal Bose and Fermi gases. Principle of detailed balance.Black body radiation and Planck's 
distribution law. 
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VI.  Electronics and Experimental Methods 

Semiconductor devices(diodes,junctions,transistors,fieldeffectdevices,homo- and hetero-
junction devices), device structure, device characteristics, frequency dependence and 
applications. Opto-electronic devices (solar cells, photo- detectors, LEDs). Operational 
amplifiers and their applications. Digital techniques and applications (registers, counters, 
comparators and similar circuits). A/D and D/A converters. Microprocessor and 
microcontrollerbasics. 

Data interpretation and analysis. Precision and accuracy. Error analysis, propagation of 
errors. Least squares fitting. 
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2.3. DEPARTMENT OF CHEMISTRY 

 
                            Unit 1: Physical Chemistry 

Postulates of quantum mechanics, Time dependent and time independent Schrödinger 
equations. Born interpretation. Particle in a box. Harmonic oscillator. Rigid rotor. Hydrogen 
atom: atomic orbitals. Multi-electron atoms: orbital approximation. Variation and first order 
perturbation techniques. Chemical bonding: Valence bond theory and LCAO-MO theory. 
Hybrid orbitals. Applications of LCAO-MOT to H2+, H2 and other homonuclear diatomic 
molecules, heteronuclear diatomic molecules like HF, CO, NO, and to simple delocalized π– 
electron systems. Hückel approximation and its application to annular π – electron systems. 
Symmetry elements and operations. Point groups and character tables. Origin of selection 
rules for rotational, vibrational, electronic and Raman spectroscopy of diatomic and 
polyatomic molecules. Einstein coefficients. Relationship of transition moment integral with 
molar extinction coefficient and oscillator strength. Basic principles of nuclear magnetic 
resonance: nuclear g factor, chemical shift, nuclear coupling. Polymer Characterization: 
Solubility and swelling, concept of average molecular weight, determination of number 
average, weight average, viscosity average and Z- average molecular weights, polymer 
crystallinity, analysis of polymers using IR, XRD, thermal (DSC, DMTA, TGA), 
microscopic (optical and electronic) techniques. 

 
Equilibrium 

 
Laws of thermodynamics. Standard states. Thermochemistry. Thermodynamic functions and 
their relationships: Gibbs-Helmholtz and Maxwell relations, van’t Hoff equation. Criteria of 
spontaneity and equilibrium. Absolute entropy.Partial molar quantities. Thermodynamics of 
mixing. Chemical potential.Fugacity, 
Activity and activitycoefficients.Chemicalequilibria.Dependenceofequilibrium constant on 
temperature and pressure. Non-ideal solutions. Ionic mobility and conductivity. Debye-
Hückel limiting law. Debye-Hückel-Onsager equation. Standard electrode potentials and 
electrochemical cells. Potentiometric and conductometric titrations. Phase rule. Clausius 
Clapeyron equation. Phase diagram of one component systems: CO2, H2O, S; two 
component systems: liquid-vapour, liquid-liquid and solid-liquid systems. Fractional 
distillation. Azeotropes and eutectics. Statistical thermodynamics: microcanonical and 
canonical ensembles, Boltzmann distribution, partition functions and thermodynamic 
properties. 

 
Kinetics 

 
Transition state theory: Eyring equation, thermodynamic aspects. Potential energy surfaces 
and classical trajectories. Elementary, parallel, opposing and consecutive reactions. Steady 
state approximation. Mechanisms of complex reactions. Unimolecular reactions. Kinetics of 
polymerization and enzyme catalysis. Fast reaction kinetics: relaxation and flow methods. 
Kinetics of photochemical and photophysical processes. 

 
Surfaces and Interfaces: Physisorption and chemisorption. Langmuir, Freundlich and BET 
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isotherms. Surface catalysis: Langmuir-Hinshelwood mechanism. Surface tension, viscosity. 
Self-assembly. Physical chemistry of colloids, micelles and macromolecules. 

 
Unit 2 : Inorganic Chemistry 

 
Transition Elements: Coordination chemistry: Structure and isomerism, theories of 
bonding (VBT, CFT, and MOT). Energy level diagrams in various crystal fields, CFSE, 
applications of CFT, Jahn-Teller distortion. Electronic spectra of transition metal complexes: 
spectroscopic term symbols, selection rules,Orgeldiagrams,charge-
transferspectra.Magneticpropertiesoftransition metal complexes. Reaction mechanisms: 
kinetic and thermodynamic stability, substitution and redoxreactions. 

 
Lanthanides and Actinides: Recovery. Periodic properties, spectra and magnetic properties. 

 
Organometallics: 18-Electron rule; metal-alkyl, metal-carbonyl, metal-olefin and 
metalcarbene complexes and metallocenes. Fluxionality in organometallic complexes. Types 
of organometallic reactions. Homogeneous catalysis- 
 Hydrogenation, hydroformylation, acetic acid synthesis, metathesis and olefin oxidation. 
Heterogeneous catalysis - Fischer Tropsch reaction, Ziegler-Natta polymerization. 

 
Radioactivity: Decay processes, half-life of radioactive elements, fission and fusion 
processes. 

 
Bioinorganic Chemistry:Ion(Na+ and K+)transport,oxygenbinding,transport and 
utilization, electron transfer reactions, nitrogen fixation, metalloenzymes containing 
magnesium, molybdenum, iron, cobalt, copper  and zinc. 

 
Solids: Crystal systems and lattices, Miller planes, crystal packing, crystal defects, Bragg’s 
law, ionic crystals, structures of AX, AX2, ABX3 type compounds, spinels, band theory, 
metals and semiconductors. 

 
Unit 3: Organic Chemistry 

 
Stereochemistry: Chirality of organic molecules with or without chiral centres and 
determination of their absolute configurations. Relative stereochemistry in compounds 
having more than one stereogeniccentre. Homotopic, enantiotopic and diastereotopic atoms, 
groups and faces. Stereoselective and stereospecific synthesis. Conformational analysis of 
acyclic and cyclic compounds. Geometrical isomerism. Configurational and conformational 
effects, and neighbouring group participation on reactivity and selectivity/specificity. 

 
Reaction Mechanisms: Basic mechanistic concepts – kinetic versus thermodynamic control, 
Hammond’s postulate and Curtin-Hammett principle. 
Methodsofdeterminingreactionmechanismsthroughidentificationofproducts, intermediates 
and isotopic labeling. Nucleophilic and electrophilic substitution reactions(botharomatic and 
aliphatic).Additionreactionstocarbon-carbon and  carbon-heteroatom (N,O) multiple bonds. 
Elimination reactions. Reactive intermediates – carbocations, carbanions, carbenes, nitrenes, 
arynes and free radicals. Molecular rearrangements involving electron deficientatoms. 
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Organic Synthesis: Synthesis, reactions, mechanisms and selectivity involving 
thefollowingclassesofcompounds–alkenes,alkynes,arenes,alcohols,phenols, aldehydes, 
ketones, carboxylic acids, esters, nitriles, halides, nitro compounds, amines and amides. Uses 
of Mg, Li, Cu, B, Zn and Si based reagents in organic synthesis. Carbon-carbon bond 
formation through coupling reactions - Heck, Suzuki,Stille and 
Sonogoshira.Conceptsofmultistepsynthesis-retrosynthetic analysis, strategic disconnections, 
synthons and syntheticequivalents. Umpolung reactivity – formyl and acyl anion equivalents. 
Selectivity in organic synthesis – chemo-, regio- and stereoselectivity. Protection and 
deprotection of functional groups. Concepts of asymmetric synthesis – resolution (including 
enzymatic),desymmetrization and useofchiralauxilliaries.Carbon-carbonbond forming 
reactions through enolates (including boron enolates), enamines and silylenol ethers. Michael 
addition reaction. Stereoselective addition to C=O groups (Cram and Felkin-Anhmodels). 

 
Chemistry of high polymers: Monomers, functionality, degree of polymerizations, 
polymerization methods: block and graft copolymers, techniques for copolymerization-bulk, 
solution, suspension, emulsion. Synthesis and properties of commodity and engineering 
plastics, thermosetting polymers, natural and synthetic, silicone etc. Polymer blends and 
composites, blendmiscibility-miscible and immiscibleblends,long and shortfibrereinforced 
composites, polymer compounding, polymer rheology, flow of Newtonian and non-
Newtonian fluids, mechanical models, control of rheological characteristics through 
compounding, basic techniques of polymer processing and polymer testing 

 
Heterocyclic Compounds: Structure, preparation, properties and reactions of furan, pyrrole, 
thiophene, pyridine, indole, quinoline and isoquinoline. 

 
Biomolecules:Structure,properties and reactionsofmono- and di-saccharides, 
physicochemical properties of amino acids, chemical synthesis of peptides, structural features 
of proteins, nucleic acids, steroids, terpenoids, carotenoids,  and alkaloids. 

 
Unit 4: 

 
Analytical Chemistry: UV-visible spectrophotometry, NMR and ESR spectroscopy, mass 
spectrometry. Chromatography including GC and HPLC Cyclic voltammetery, ion-selective 
electrodes. 
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3. FACULTY OF MANAGEMENT STUDIES 

3.1. DEPARTMENT OF MANAGEMENT STUDIES 
Unit—I 
Managerial Economics-Dem and  Analysis, Production Function, Cost- output 
relations, Market structures, Pricing theories, Advertising, Macro- 

 

economics, National Income concepts,
 Infrastructure- Management and Policy, 
Business Environment, Capital Budgeting 
Unit—II 
The concept and significance of organizational behaviour—Skills and roles in 251658240 an 
organisation—Classical, Neo-classical and modern theories of organizational structure—
Organisational design— Understanding and Managing individual behaviour personality— 
Perception—Values—Attitudes—Learning—Motivation. 251658240 
Understanding and managing group behaviour, Processes—lnter-personal and group dynamics—
Communication—Leadership—Managing change— Managing conflicts, Organisational 
development 
Unit—III 
Concepts and perspectives in HRM; HRM in changing environment, 251658240 Human resource 
planning—Objectives, Process and Techniques, Jobanalysis—
Jobdescription,selectinghumanresources,251658240 
Induction, Training and Development, Exit policy and implications, 
Performanceappraisalandevaluation,Potentialassessment,Jobevaluation, Wage 
determination, Industrial Relations and Trade Unions, Dispute resolution and Grievance 
management, Labor Welfare and Social security measures 

Unit—IV 

Financialmanagement—Natureand Scope,Valuationconceptsandvaluation of securities, 
Capital budgeting decisions—Risk analysis, Capital structure and Cost of capital, Dividend 
policy—Determinants, Long-term and short- term financing instruments 251658240 
Mergers and Acquisitions 

Unit—V 
Marketing environment and Environment scanning; Marketing Information Systems and 
Marketing research; Understanding consumer and industrial markets; Demand 
Measurement and Forecasting; Market Segmentation— Targeting and Positioning; Product 
decisions, Product mix, Product Life Cycle; New product development; Branding and 
Packaging; Pricing 251658240 methods and strategies. 251658240 
Promotion decisions—Promotion mix; Advertising; Personal selling; Channel 
management; Vertical marketing systems; Evaluation and control of marketing effort; 
Marketing of services; Customer relation management; Uses of internet as a marketing 
medium—other related issues likebranding, market development, Advertising and retailing 
on the net. New issues in Marketing. 

 
Unit—VI 

 

 
Role and scopeofproductionmanagement;Facilitylocation;Layoutplanning 251658240 and  
analysis; Production planning and control—production process analysis; Demand forecasting 
for operations; Determinants of product mix; Production 251658240 scheduling; Work 
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measurement; Time and motion study; Statistical Quality Control.251658240 
Role and scope of Operations Research; Linear Programming; Sensitivity 251658240 
analysis; Duality; Transportation model; Inventory control; gueueing theory; Decision 
theory; Markov analysis; PERT/CPM. 

 
Unit—VII 
Probability theory; Probability distributions—Binomial, Poisson, Normal and Exponential; 
Correlation and Regression analysis; Sampling theory; Sampling 251658240 distributions; 
Tests of Hypothesis;Largeand small samples; t, z, F, Chi-squaretests. 
Use of Computers in Managerial applications: Technology issues and Data processing in 
organizations; Information systems; MIS and Decisionmaking; Systemanalysis and 
design;Trendsin Information Technology;Internet and  251658240 Internet-
basedapplications. 

 
Unit—VIII 
Concept of corporate strategy; Components of strategy formulation; and off 
growth  vector; BCG  Model; Porter's generic strategies; 
Competitor analysis;  Strategic dimensions and group  mapping; 
Industryanalysis; Strategies in industry evolution, fragmentation, maturity, 
and decline;  Competitive strategy  and corporate 
strategy; Transnationalization of world economy; Managing cultural diversity; Global Entry 
strategies; Globalisation of financial system and services; Managing international business; 
Competitive advantage of nations: RTP  and WTO. 

 
Unit—IX 
Concepts—Types, Characteristics; Motivation; Competencies and its 251658240 
development; Innovation and Entrepreneurship; Small business—Concepts Government 
policy for promotion of small and tiny enterprises; Process of 251658240 business 
opportunity identification; Detailed business plan preparation; Managing small enterprises; 
Planning forgrowth;Sicknessin Small Enterprises;Rehabilitationofsickenterprises; 
Intrapreneurship (organizational entrepreneurship). 

 
Unit—X 

 

 

Ethics and Management system; Ethical issues and analysis in management; Value based 
organisations; Personal framework for ethical choices; Ethical pressure on individual in 
organisations; Gender  issues; Ecological  consciousness; Environmental ethics; Social 
responsibilities of business;Corporate governance  and ethics. 
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4. FACULTY OF HUMANITIES AND SOCIAL SCIENCES 

4.1. DEPARTMENT OF HUMANITIES AND SOCIALSCIENCES 

Unit I : Literary Comprehension 
Unit II : The Renaissance. 
Unit III: Jacobean to Restoration Periods. 
Unit IV: Augustan Age 18th Century Literature. 
Unit V :Romantic Period. 
Unit VI: Victorian and Pre – Raphaelites. 
Unit VII :Modem British Literature. 
Unit VIII : Contemporary British Literature. 
Unit IX: Literary Theory and Criticism up to T. S. Eliot. 
Unit X :Contemporary Theory. 
Unit XI : Indian Writing in English and Indian Literature in English 
Translation 
Unit XII : Phonetics & Morphology: Different kinds, mechanism of Speech production, 
articulation, classification of sounds, secondary articulation & coarticulation, acoustic 
phonetics. phonemics- phone, allophone, contrast & complementary distribution. 
Generative Phonology: Types of phonological representation, phonological rules, 
distinctive features( major class, manner, place).Types of morphemes, Morphological 
Processes, Morphology- Syntax Interface 

Unit XIII: Language Contact: Bilingualism, bilingual 
proficiency, multilingualism, code mixing & switching, effects ofbilingualism, 
languageloyalty,maintenance&shift.Languageconvergence,pidgins&creoles. Linguistic 
variability, language & identity, language and identity, linguistic variabiles and their 
linguistic, social & psychological dimensions, language and social inequality, speech 
community, language boundaries, communicative competence, speech event and its 
components, Gricean maxims & their implications, pragmatics ofpoliteness 

Unit XIV: Language Teaching Analysis-goals of language teaching, first 
&secondlanguageacquisition,processes of learning,behaviourist&cognitive 

theories of language learning (Skinner, Piaget, Chomsky). role of teacher and teacher 
training, language proficiency in multilingual settings, Contrastive & Error analysis, 
interlanguage, BICS, CALP, types of tests & their validity. 

Unit XV: Literacy, role of language in literacy, govt & state initiatives, literacy drives. Role 
of language in mass communication, impact of mass media on language, types of language 
used in mass media (news, advertising, editorials). 
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5. Faculty of Electrical and Mechanical Engg. 

5.1. Department of Mechanical Engineering 
 

Unit 1  Engineering  Mechanics:  Free-body  diagrams  and equilibrium; trusses and 
frames; virtual work; kinematics and dynamics of particles and of rigid bodies in plane 
motion; impulse and momentum (linear and angular) and energy formulations,collisions. 

Unit 2 Mechanics of Materials: Stress and strain, elastic constants, Poisson's ratio; 
Mohr’s circle for plane stress and plane strain; thin cylinders; shear force and bending 
moment diagrams; bending and shear stresses; deflection of beams; torsion of circular 
shafts; Euler’s theory of columns; energy methods; thermal stresses; strain gauges and 
rosettes; testing of materials with universal testing machine; testing of hardness and 
impact strength. 

Unit 3 Theory of Machines: Displacement, velocity and acceleration analysis of plane 
mechanisms; dynamic analysis of linkages; cams; gears and gear trains; flywheels and 
governors; balancing of reciprocating and rotating masses; gyroscope. 

Unit 4 Vibrations: Free and forced vibration of  single  degree  of 
freedomsystems,effectofdamping;vibrationisolation;resonance;critical speeds ofshafts. 

Unit 5 Machine Design: Design for  static  and  dynamic  loading; failure theories; 
fatigue strength and the S-N diagram; principles of the design of machine elements such 
as bolted, riveted and welded joints; shafts, gears, rolling and sliding contact bearings, 
brakes and clutches, springs. 
Unit 6 Fluid Mechanics: Fluid properties; fluid statics, manometry, buoyancy,forces on 
submerged bodies,stability of floating bodies;control- volume analysis of mass, 
momentum and energy; fluid acceleration; differential equations of continuity and 
momentum; Bernoulli’s equation; dimensional analysis; viscous flow of incompressible 
fluids, boundary layer,elementary turbulent flow,flow through pipes,headlosses in pipes, 
bends andfittings. 

Unit 7 Heat-Transfer: Modes of heat transfer; one dimensional heat conduction, 
resistance concept and electrical analogy, heat transfer through fins; unsteady heat 
conduction, lumped parameter system, Heisler'scharts;thermal 
boundarylayer,dimensionless parametersinfree and forced convective heat transfer,heat 
transfer correlations for flow over flat plates and through pipes, effect of turbulence; heat 
exchanger performance, LMTD and NTU methods; radiative heat transfer, Stefan 
Boltzmann law, Wien's displacement law, black and grey surfaces, view factors, radiation 
networkanalysis. 

Unit 8 Thermodynamics: Thermodynamic systems and processes; properties of pure 
substances, behaviour of ideal and real gases; zeroth and first laws of thermodynamics, 
calculation of work and heat invarious processes; second law of thermodynamics; 
thermodynamic property charts and tables, availability and irreversibility; 
thermodynamic relations. 
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Unit 9 Applications: Power Engineering: Air and gas compressors; vapour and gas 
power cycles, concepts of regeneration and reheat. I.C. Engines: Air-standard Otto, 
Diesel and dual cycles. Refrigeration and air- conditioning: Vapour and gas refrigeration 
and heat pump cycles; properties of moist air, psychrometric chart, basic psychrometric 
processes. Turbomachinery: Impulse and reaction principles, velocity diagrams, Pelton-
wheel, Francis and Kaplan turbines. 

Unit 10 Engineering Materials: Structure and  properties  of engineering materials, 
phase diagrams, heat treatment, stress-strain diagrams for engineeringmaterials. 

Unit 11 Casting, Forming and Joining Processes: Different types of castings, design 
of patterns, moulds and cores; solidification and cooling; riser and gating design. Plastic 
deformation and yield criteria; fundamentals of hot and cold working processes; load 
estimation for bulk (forging, rolling, extrusion, drawing) and sheet (shearing, deep 
drawing, 
bending) metal forming processes; principles of powder metallurgy. Principles of 
welding, brazing, soldering and adhesive bonding. 

Unit 12 Machining and Machine Tool Operations: Mechanics of machining; basic 
machine tools; single and multi-point cutting tools, tool geometry and materials, tool life 
and wear; economics of machining; principles of non-traditional machining processes; 
principles of work holding, design of jigs and fixtures. 

Unit 13 Metrology and Inspection: Limits, fits and tolerances; linear and angular 
measurements; comparators; gauge design; interferometry; form and finish measurement; 
alignment and testing methods; tolerance analysis in manufacturing and assembly. 
Computer Integrated Manufacturing: Basic concepts of CAD/CAM and their integration 
tools. 

Unit 14 Production Planning and Control: Forecasting models, aggregate production 
planning, scheduling, materials requirement planning. 

Unit 15 Inventory Control: Deterministic models; safety stock inventory control 
systems. 

Unit 16 Operations Research: Linear programming, simplex method, transportation, 
assignment,network flow models,simple queuing models, PERT and CPM. 

 
5.2. Instrumentation and Control Engineering 

 
Unit 1: Engineering Mathematics 

Linear Algebra: Matrix algebra, systems of linear equations, Eigen values and Eigen vectors. 
Calculus: Mean value theorems, theorems of integral calculus, partialderivatives,maxima and 
minima,multipleintegrals,Fourierseries,vector identities. Differential equations: First order 
equation (linear  and  nonlinear), higher order linear differential equations with constant 
coefficients, method of variation of parameters. Probability and Statistics: Sampling 
theorems, conditional probability, mean, median, mode and standard deviation, random 
variables, discrete and continuous distributions: normal, Poisson and binomial distributions. 
Numerical Methods: solutions of non-linear algebraic equations, iterative methods for 
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solving differential equations, numerical integration, regression and correlationanalysis. 
Unit 2: Electrical Circuits 
Voltage and current sources: independent, dependent, ideal and practical; V-I relationships of 
resistor,inductor, mutualinductor and capacitor;transient 
analysis of RLC circuits with dc excitation. Kirchhoff’s laws, mesh and nodal analysis, 
superposition, Thevenin, Norton, maximum power transfer and reciprocity theorems, Peak, 
average and rms values of ac quantities, apparent, active and reactive powers, phasor analysis, 
impedance and admittance, series and parallel resonance, locus diagrams, realization of basic 
filters with R, L and C elements. One-port and two port networks, driving point impedance 
and admittance, open and short circuit parameters, Network graph, Transient response of dc 
and ac networks, Sinusoidal steady‐state analysis, Resonance, Passive filters, Ideal current 
and voltage sources, Two‐port networks, Three phase circuits, Power and power factor in ac 
circuits. 
Unit 3: Signals and Systems 
Periodic, aperiodic and impulse signals; Laplace, Fourier and z-transforms; transfer function, 
frequency response of first and second order linear time invariant systems, impulse response 
of systems; convolution, correlation. Discrete time system: impulse response, frequency 
response, pulse transfer function; DFT and FFT; basics of IIR and FIR filters. 
Unit 4: Control Systems 
Feedbackprinciples,signalflowgraphs,transientresponse,steady-state-errors, Bode plot, phase 
and gain margins, Routh and Nyquist criteria, root loci,design of lead, lag and lead-lag 
compensators, state-space representation of systems; time-delay systems; mechanical, 
hydraulic and pneumatic system components, synchro pair, servo and stepper motors, servo 
valves; on-off, P, P-I,P-I-D. 
Unit 5: Analog Electronics 
Characteristics and applications of diode, zener diode, BJT and MOSFET, small signal 
analysis of transistor circuits, feedback amplifiers. Characteristics of operational amplifiers; 
applications of op-amps: difference amplifier, adder, subtractor, integrator, differentiator, 
instrumentation amplifier, precision rectifier, active filters and other circuits. Oscillators, 
signal generators, voltage controlled oscillators and phase locked loop. 
Unit 6: Digital Electronics 
Combinational logic circuits, minimization of Boolean functions. Arithmetic circuits, 
comparators, Schmitt trigger, multi-vibrators, sequential circuits, flip- flops, shift registers, 
timers and counters; sample-and-hold circuit,multiplexer, analog-to digital (successive 
approximation, integrating, flash and sigma-delta) and digital-to analog converters (weighted 
R, R-2R ladder and current steering logic).Characteristicsof ADC and 
DAC(resolution,quantization,significantbits, conversion/settling time); basics of number 
systems, 8-bit microprocessor and microcontroller: applications, memory and input-output 
interfacing; basics of data acquisitionsystems. 
Unit 7: Electrical Measurements 
SI units, systematic and random errors in measurement, expression of uncertainty accuracy 
and precision index,propagation of errors,PMMC,MI and  dynamometer type instruments; dc 
potentiometer; bridges for measurement of R, L and C, Q-meter. Measurement of voltage, 
current and power in single and three phase circuits;ac and dc current 
probes;truermsmeters,voltage and  
current scaling, instrument transformers, timer/counter, time, phase and frequency 
measurements, digital voltmeter, digital multimeter; oscilloscope, shielding and grounding. 
Unit 8: Transducers and Industrial Instrumentation 
Fundamental of Measurement Systems, Resistive, capacitive, inductive, piezoelectric, Hall 
effect sensors and associated signal conditioning circuits; transducers for industrial 
instrumentation: displacement (linear and angular), velocity, acceleration, force, torque, 
vibration, shock, pressure (including low pressure), flow (differential pressure, variable area, 
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electromagnetic, ultrasonic, turbine and open channel flow meters) temperature 
(thermocouple, bolometer, RTD (3/4 wire), thermistor, pyrometer and semiconductor); liquid 
level, p H, conductivity and viscosity measurement. 
Unit 09: Power Apparatus 
Single phase transformer: equivalent circuit, phasor diagram, open circuit and short circuit 
tests, regulation and efficiency; Three phase transformers: connections, parallel operation; 
Auto‐ transformer, Electromechanical energy conversion principles, DC machines: 
separately excited, series and shunt, motoring and generating mode of operation and their 
characteristics, starting and speed control of dc motors; Three phase induction motors: 
principle of operation, types, performance, torque-speed characteristics, no-load and blocked 
rotor tests, equivalent circuit, starting and speed control; Operating principle of single phase 
induction motors; Synchronous machines: cylindrical and salient pole machines, 
performance, regulation and parallel operation of generators, starting of synchronous motor, 
characteristics; Types of losses and efficiency calculations of electric machines, Power 
generation concepts, ac and dc transmission concepts, Power factor correction. 
Unit 10: Power Electronics 
Characteristics of semiconductor power devices: Diode, Thyristor, Triac, GTO, MOSFET, 
IGBT; DC to DC conversion: Buck, Boost and Buck-Boost converters; Single and 
threephaseconfigurationofuncontrolledrectifiers,Linecommutated thyristor based converters, 
Bidirectional ac to dc voltage source converters, Issues of line current harmonics, Power 
factor, Distortion factor of ac to dc converters, Single phase and three phase inverters, 
Sinusoidal pulse width modulation. 
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6. Faculty of Inter Disciplinary Studies. 

 
6.1. Department of Biological Sciences Engineering 

Unit 1 Biochemistry: Biomolecules-structure and functions; Biological membranes, 
structure, action potential and transport processes; Enzymes- classification, kinetics and 
mechanism of action; Basic concepts and designs of metabolism (carbohydrates, lipids, 
amino acids and nucleic acids) photosynthesis, respiration and electron transport chain; 
Bioenergetics 

Unit 2 Microbiology: Viruses- structure and classification; Microbial classification and 
diversity (bacterial, algal and fungal); Methods in microbiology; Microbial growth and 
nutrition; Aerobic and anaerobic respiration; Nitrogen fixation; Microbial diseases and host-
pathogen interaction 
Unit  3   Cell Biology: Prokaryotic and eukaryotic cell structure; Cell    cycle and cell growth 
control; Cell-Cell communication, Cell signaling and signal transduction 
Unit  4   Molecular Biology and Genetics: Molecular structure of genes and chromosomes; 
Mutations and mutagenesis; Nucleic acid replication, transcription, translation and their 
regulatory mechanisms in prokaryotes and eukaryotes; Mendelian inheritance; Gene 
interaction; Complementation; Linkage, recombination and chromosome mapping; Extra 
chromosomal inheritance; Microbial genetics (plasmids, transformation, transduction, 
conjugation); Horizontal gene transfer and Transposable elements; RNA interference; DNA 
damage and repair; Chromosomal variation; Molecular basis of geneticdiseases 
Unit 5 Analytical Techniques: Principles of microscopy-light, electron, fluorescent and 
confocal; Centrifugation- high speed and ultra; Principles of spectroscopy-UV, visible, CD, 
IR, FTIR, Raman, MS,NMR; Principles of chromatography- ion exchange, gel filtration, 
hydrophobic interaction, affinity, GC,HPLC, FPLC; Electrophoresis; Microarray 
Unit 6 Immunology: History of Immunology; Innate, humoral and cell mediated immunity; 
Antigen; Antibody structure and function; Molecular basis of antibody diversity; Synthesis 
of antibody and secretion; Antigen- antibody reaction; Complement; Primary and secondary 
lymphoid organ; B and T cells and macrophages; Major histocompatibility complex (MHC); 
Antigen processing and presentation; Polyclonal and monoclonal antibody; Regulation of 
immune response; Immune tolerance; Hypersensitivity; Autoimmunity; Graft versus host 
reaction. 
Unit 7 Bioinformatics: Major bioinformatic resources and search tools; Sequence and 
structure databases; Sequence analysis (biomolecular sequence file formats, scoring matrices, 
sequence alignment, phylogeny); Data mining and analytical tools for genomic and 
proteomic studies; Molecular dynamics and simulations (basic concepts including force 
fields, protein-protein, protein-nucleic acid, protein-ligand interaction). Machine learning 
methods, structural Bioinformatics, Next generation sequencing, Drug design and discovery, 
Bioinformatics principles for Genomics, proteomics and Systems Biology 
Unit 8 Recombinant DNA Technology 
Unit 9 Restriction and modification enzymes; Vectors; plasmid, bacteriophage and other 
viral vectors, cosmids, Ti plasmid, yeast artificial chromosome; mammalian and plant 
expression vectors; c DNA and genomic DNA library; Gene isolation, cloning and expression 
; Transposons and gene targeting; DNA labeling; DNA sequencing; Polymerase chain 
reactions; DNA 
fingerprinting; Southern and northern blotting; In-situ hybridization; RAPD, RFLP; Site-
directed mutagenesis; Gene transfer technologies; Gene therapy  
Unit 10 Plant and Animal Biotechnology 
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