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Department of Bioscience & Engineering

Aptitude

Basic English grammar, Exponents and logarithms, permutations and combinations, numerical relations
and reasoning.

Biochemistry

Structure and function of biomolecules; Metabolism of carbohydrates, lipids, amino acids and nucleic
acids; Photosynthesis, respiration and electron transport chain. Michaelis-Menten equation; Enzyme
inhibition, Vitamins and Hormones. Laws of thermodynamics, Phase equilibria, reaction equilibria;
Energetics of metabolic pathways, oxidation and reduction reactions. lonic equilibria, Dissociation
equilibria of acids and bases.

Microbiology

Bacterial and fungal classification and diversity; Viruses - structure and classification; Methods in
microbiology; Microbial growth and nutrition; Nitrogen fixation; Microbial diseases and host-pathogen
interactions; Antibiotics and antimicrobial resistance.

Immunology

Innate and adaptive immunity, humoral and cell-mediated immunity, Antibody structure and function,
Antigen-antibody reaction, Complement system, Polyclonal and monoclonal antibody.

Genetics, Cellular and Molecular Biology

Prokaryotic and eukaryotic cell structure; Cell cycle and cell growth control; Cell-cell communication;
Cell

signaling and signal transduction, Microbial genetics — transformation, transduction and conjugation.
Molecular

structure of genes and chromosomes.

Bioprocess Engineering

Newtonian and non-Newtonian fluids, fluid flow - laminar and turbulent; Equations of fluid flow -
Continuity equation. Units and dimensions, dimensional analysis Rate law, zero and first order kinetics;
Enzyme immobilization, Kinetics of cell growth, substrate utilization and product formation.

Plant & Animal Biotechnology

Plant totipotency; Regeneration of plants; Plant growth regulators and elicitors, Tissue culture and cell
suspension culture system for plants. Animal culture media composition and growth conditions; Animal
cell and tissue preservation; Anchorage and non-anchorage dependent cell culture; Kinetics of cell
growth, Genetic modification in plants and animals.

Molecular and analytical tools

Polymerase chain reaction; DNA/RNA labelling and sequencing; Southern and northern blotting; In-situ
hybridization; Principles of microscopy - light, electron, fluorescent and confocal; Principles of
spectroscopy - UV, visible, CD, IR, fluorescence, FT-IR, MS, NMR; Electrophoresis; Micro-arrays;
Enzymatic assays; Immunoassays - ELISA, RIA, immunohistochemistry; immunoblotting.

Computational tools

Bioinformatics resources and search tools; Sequence and structure databases; Sequence analysis -
sequence file formats, scoring matrices, alignment, phylogeny.



Department of Chemistry

Quantum mechanics

Planck’s radiation law, photoelectric effect, Bohr model, de Broglie hypothesis, Heisenberg uncertainty
principle, Schrédinger equation, quantum-mechanical postulates, wave functions, operators, particle-in-
a-box, hydrogen atom, atomic orbitals, and principles governing electron configuration.

Kinetic theory of gases

Molecular motion, collision parameters, viscosity, Maxwell-Boltzmann distribution, equipartition of
energy, heat capacities, ideal and real gases, van der Waals equation, and critical phenomena.

Liguids and solids

Vapour pressure, surface tension, viscosity, effects of temperature and solutes, crystal systems, unit cells,
Miller indices, Bravais lattices, X-ray diffraction, Bragg’s law, crystal structures, close packing,
semiconductors, crystal defects, lattice energy, and heat capacity.

Thermodynamics

Laws of thermodynamics, thermochemistry, enthalpy, entropy, Gibbs free energy, chemical potential,
partial molar quantities, and Gibbs—Duhem equation.

Chemical equilibria

Equilibrium constants, Le Chatelier principle, ionic equilibria, pH, buffers, hydrolysis, solubility
product, indicators, dilute-solution laws, colligative properties, phase rule, and phase equilibria.

Electrochemistry

Conductance, ionic mobility, transference numbers, electrolysis, Faraday’s laws, EMF, Nernst equation,
electrode potentials, electrochemical series, concentration cells, and potentiometric titrations.

Chemical kinetics and surface chemistry

Reaction Kinetics, Arrhenius theory, reaction mechanisms, catalysis, enzyme Kkinetics, adsorption,
adsorption isotherms, and Gibbs adsorption equation.

Spectrosopy

Fundamentals and applications of UV-Vis, IR, NMR, rotational, vibrational, electronic, and magnetic
resonance spectroscopy for molecular structure determination.

Electronic and steric effects, acidity and basicity, stereochemistry, optical isomerism, conformational
analysis of acyclic and cyclic systems, and substituted cyclohexanes.

Reactive intermediates including carbocations, carbanions, free radicals, carbenes, nitrenes, and
benzynes. Mechanisms of nucleophilic substitution and elimination reactions.

Important synthetic transformations

Reimer—Tiemann, Michael, Darzens, Wittig, McMurry, Pinacol-Pinacolone, Favorskii, benzilic acid,
and Baeyer—Villiger rearrangements; oxidation—reduction reactions; organometallic reagents (Grignard,
organolithium, organocopper, and Reformatsky reagents); cycloaddition, electrocyclic reactions, and
functional-group interconversions.

Aromatic chemistry, aromaticity, synthesis, properties, and reactivity of aromatic hydrocarbons and
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simple heterocyclic compounds; electrophilic and nucleophilic aromatic substitution.

Periodic classification, periodic trends, effective nuclear charge, atomic properties, electronic
configurations, and molecular orbital treatment of diatomic molecules.

Chemical bonding

lonic and covalent bonding, crystal packing, Born—Haber cycle, lattice energy, Fajan’s rules, Lewis
structures, valence bond and molecular orbital theories, hybridization, intermolecular forces, hydrogen
bonding, VSEPR theory, molecular geometry, dipole moments, and polarizability.

Main-group chemistry

Alkali and alkaline earth metals, inert pair effect, hydrides and halides of p-block elements, allotropes
of carbon, oxides and oxoacids, borazine, silicones, phosphazenes, and xenon fluorides.

Transition-metal chemistry

D-block elements, coordination compounds, isomerism, bonding theories (VB, MO, CFT), electronic
spectra, magnetic properties, organometallic compounds, and homogeneous catalysis.

Bioinorganic, analytical, and nuclear chemistry: biological roles of metal ions, myoglobin, haemoglobin,
carbonic anhydrase, qualitative and quantitative analysis, acid—base, redox and EDTA titrations,
radioactivity, isotopes, nuclear reactions, error analysis, elementary statistics, and probability theory.



Department of Computer Science and Engineering

Part I: Engineering Mathematics (50% weightage)

Vectors and Matrices:

Vector spaces, basis, coordinate transformations, linear transformations, matrices Determinants, System
of linear equations, Eigenvalues and eigenvectors, inner products, orthonormal basis, Gram Schmidt
orthogonalization.

Calculus:

Limits, continuity and differentiability, Maxima and minima, Mean value theorem, Integration, partial
derivatives, maximum and minimum, Lagrange multipliers.

Probability:

Random variables, Uniform, normal, exponential, poisson and binomial distributions, mean, variance
and standard deviation, density and distribution functions, normal distribution.

Part 11: Computer Programming (50% weightage)

Variables and data types, composite data types - arrays and structures, assignment statement, conditional
and iterative constructs, subroutines, parameter passing and recursion, pointers and dynamic memory
allocation.



Department of Electrical Engineering

Section 1:

Electrical and Electronic Measurements and Electromagnetic Fields Bridges and Potentiometers,
Measurement of voltage, current, power, energy and power factor; Instrument transformers, Digital
voltmeters and multi-meters, Phase, Time and Frequency measurement; Oscilloscopes, Error analysis.
Coulomb’s Law, Electric Field Intensity, Electric Flux Density, Gauss's Law, Divergence, Electric field
and potential due to point, line, plane and spherical charge distributions, Effect of dielectric medium,
Capacitance of simple configurations, Biot-Savart’s law, Ampere’s law, Curl, Faraday’s law, Lorentz
force, Inductance, Magnetomotive force, Reluctance, Magnetic circuits, Self and Mutual inductance of
simple configurations.

Section 2:

Analog and Digital Electronics Simple diode circuits: clipping, clamping, rectifiers; Amplifiers: biasing,
equivalent circuit and frequency response; oscillators and feedback amplifiers; operational amplifiers:
characteristics and applications; single stage active filters, Active Filters: Sallen Key, Butterwoth, VCOs
and timers, combinatorial and sequential logic circuits, multiplexers, demultiplexers, Schmitt triggers,
sample and hold circuits, A/D and D/A converters.

Section 3:

Electric circuits Network elements: ideal voltage and current sources, dependent sources, R, L, C, M
elements; Network solution methods: KCL, KVL, Node and Mesh analysis; Network Theorems:
Thevenin’s, Norton’s, Superposition and Maximum Power Transfer theorem; Transient response of dc
and ac networks, sinusoidal steady-state analysis, resonance, two port networks, balanced three phase
circuits, star-delta transformation, complex power and power factor in ac circuits.

Section 4:

Control Systems Mathematical modelling and representation of systems, Feedback principle, transfer
function, Block diagrams and Signal flow graphs, Transient and Steady- state analysis of linear time
invariant systems, Stability analysis using Routh Hurwitz and Nyquist criteria, Bode plots, Root loci,
Lag, Lead and Lead-Lag compensators; P, PI and PID controllers;

Section 5:

Electrical Machines, Power Systems and Power Electronics Single phase transformer: equivalent
circuit, phasordiagram, open circuit andshort circuittests, regulation and efficiency; Three-phase
transformers: connections, vector groups, parallel operation; Auto-transformer, DC machines: separately
excited, series and shunt, motoring and generating mode of operation and their characteristics, speed
control of dc motors; Three-phase induction machines: 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 and characteristics, regulation and parallel operation of generators,
starting of synchronous motors; Basic concepts of electrical power generation, ac and dc transmission
concepts, Models and performance of transmission lines and cables, Economic Load Dispatch (with and
without considering transmission losses), Series and shunt compensation, Electric field distribution and
insulators, Distribution systems, Per- unit quantities, Bus admittance matrix, Gauss- Seidel and Newton-
Raphson load flow methods, Voltage and Frequency control, Power factor correction, Symmetrical
components, Symmetrical and unsymmetrical fault analysis, Principles of over- current, differential,
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directional and distance protection; Circuit breakers, System stability concepts, Equal area criterion.

Section 6:

Static V-1 characteristics and firing/gating circuits for Thyristor, MOSFET, IGBT; DC to DC
conversion: Buck, Boost and Buck-Boost Converters; Single and three phase configuration of
uncontrolled rectifiers; Voltage and Current commutated Thyristor based converters; Bidirectional ac to
dc voltage source converters; Magnitude and Phase of line current harmonics for uncontrolled and
thyristor based converters; Power factor and Distortion Factor of ac to dc converters;Single-phase and
three-phase voltage and current source inverters, sinusoidal pulse width modulation

Section 7:

Instrumentation 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
(variable head, variable area, electromagnetic, ultrasonic, turbine and open channel flow meters)
temperature (thermocouple, bolometer, thermistor, pyrometer and semiconductor); liquid level, pH,
conductivity and viscosity measurement.



Department of Electronics and Communication Engineering

Syllabus for Selection Exam for Full-Time M. Tech. Admissions 2025-26 for
M. Tech. Telecommunication and M. Tech. Signal Processing

Section A: Engineering Mathematics

Linear Algebra: Vector space, basis, linear dependence and independence, matrix algebra, eigen values
and eigen vectors, rank, solution of linear equations - existence and uniqueness.

Probability and Statistics: Mean, median, mode, standard deviation, combinatorial probability,
probability distributions, binomial distribution, Poisson distribution, exponential distribution, normal
distribution, joint and conditional probability.

Section B: Networks, Signals and Systems

Circuit Analysis: Node and mesh analysis, superposition, Thevenin's theorem, Norton’s theorem,
reciprocity. Sinusoidal steady state analysis: phasors, complex power, maximum power transfer. Time
and frequency domain analysis of linear circuits: RL, RC and RLC circuits, solution of network equations
using Laplace transform.

Continuous-time Signals: Fourier series and Fourier transform, sampling theorem and applications.

Discrete-time Signals: DTFT, DFT, z-transform, discrete-time processing of continuous-time signals. LTI
systems: definition and properties, causality, stability, impulse response, convolution, poles and zeroes,
frequency response, group delay, phase delay.

Section C: Communications

Random Processes: Auto correlation and powerspectral density, properties of white noise, filtering of
random signals through LTI systems.

Analog Communications: Amplitude modulation and demodulation, angle modulation and demodulation,
spectra of AM and FM, super heterodyne receivers.

Information Theory: Entropy, mutual information and channel capacity theorem.

Digital Communications: PCM, DPCM, digital modulation schemes (ASK, PSK, FSK, QAM),
bandwidth, inter-symbol interference, MAP, ML detection, matched filter receiver, SNR and BER.
Fundamentals of error correction, Hamming codes, CRC.

Section D: Electromagnetics

Maxwell's Equations: Differential and integral forms and their interpretation, boundary conditions, wave
equation, Poynting vector.



Syllabus for Selection Exam for Full-Time M. Tech. Admissions 2025 to M. Tech. Electronics
Design and Technology and M. Tech. Microelectronics and VLSI Design

Engineering Mathematics

Linear Algebra: Vector space, basis, linear dependence and independence, matrix algebra, eigen values
and eigen vectors, rank, solution of linear equations - existence and uniqueness.

Differential Equations: First order equations (linear and nonlinear), higher order 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 value problems.

Networks, Signals and Systems

Circuit Analysis: Node and mesh analysis, superposition, Thevenin's theorem, Norton’s theorem,
reciprocity. Sinusoidal steady state analysis: phasors, complex power, maximum power transfer. Time
and frequency domain analysis of linear circuits: RL, RC and RLC circuits, solution of network
equations using Laplace transform. Linear 2-port network parameters, wye-delta transformation.
Continuous-time Signals: Fourier series and Fourier transform, sampling theorem and applications.
Discrete-time Signals: DTFT, DFT, z-transform, discrete-time processing of continuous-time signals

Electronic Devices

Energy bands in intrinsic and extrinsic semiconductors, equilibrium carrier concentration, direct and
indirect band-gap semiconductors. Carrier Transport: Diffusion current, drift current, mobility and
resistivity, generation and recombination of carriers, Poisson and continuity equations. P-N junction,
Zener diode, BJT, MOS capacitor, MOSFET, LED, photo diode and solar cell.

Analog Circuits

Diode Circuits: Clipping, clamping and rectifiers. BJT and MOSFET Amplifiers: Biasing, AC coupling,
small signal analysis, frequency response. Current mirrors and differential amplifiers. Op-amp Circuits:
Amplifiers, summers, differentiators, integrators, active filters, Schmitt triggers and oscillators.

Digital Circuits

Number Representations: Binary, integer and floating-point- numbers. Combinatorial circuits: Boolean
algebra, minimization of functions using Boolean identities and Karnaugh map, logic gates and their
static CMOS implementations, arithmetic circuits, code converters, multiplexers, decoders. Sequential
Circuits: Latches and flip-flops, counters, shift-registers, finite state machines, propagation delay,
setup and hold time, critical path delay. Data Converters: Sample and hold circuits, ADCs and DACSs.
Semiconductor Memories: ROM, SRAM, DRAM. Computer Organization: Machine instructions and
addressing modes, ALU, data-path and control unit, instruction pipelining.

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.



Department of Mathematics

Sequences and Series of Real Numbers:

Convergence of sequences, bounded and monotone sequences, Cauchy sequences, Bolzano-Weierstrass

theorem, absolute convergence, tests of convergence for series — comparison test, ratio test, root test;
Power series (of one real variable), radius and interval of convergence, term-wise differentiation and
integration of power series.

Functions of One Real Variable:

Limit, continuity, intermediate value property, differentiation, Rolle’s Theorem, mean value theorem,
L’Hospital rule, Taylor's theorem, Taylor’s series, maxima and minima, Riemann integration (definite
integrals and their properties), fundamental theorem of calculus.

Functions of Two or Three Real Variables:

Limit, continuity, partial derivatives, total derivative, maxima and minima.

Integral Calculus:

Double and triple integrals, change of order of integration, calculating surface areas and volumes using
double integrals, calculating volumes using triple integrals.

Differential Equations:

Bernoulli’s equation, exact differential equations, integrating factors,orthogonal trajectories,
homogeneous differential equations, method of separation of variables, linear differential equations of
second order with constant coefficients, method of variation of parameters, Cauchy-Euler equation.

Matrices:

Systems of linear equations, rank, nullity, rank-nullity theorem, inverse, determinant, eigenvalues,
eigenvectors.

Finite Dimensional Vector Spaces:

Linear independence of vectors, basis, dimension, linear transformations, matrix representation, range
space, null space, rank-nullity theorem.

Groups:

Cyclic groups, abelian groups, non-abelian groups, permutation groups, normal subgroups, quotient
groups, Lagrange's theorem for finite groups, group homomorphisms.

Miscellaneous:

Sets, functions, relations, combinatorics, probability, elementary number theory.
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Department of Physics

Mathematical Methods:

Calculus of single and multiple variables, partial derivatives, Jacobian, imperfect and perfect
differentials, Taylor expansion, Fourier series. Vector algebra, Vector Calculus, Multiple integrals,
Divergence theorem, Green’s theorem, Stokes’ theorem. First order equations and linear second order
differential equations with constant coefficients. Matrices and determinants, Algebra of complex
numbers.

Mechanics and General Properties of Matter:

Newton’s laws of motion and applications, Velocity and acceleration in Cartesian, polar and cylindrical
coordinate systems, uniformly rotating frame, centrifugal and Coriolis forces, Motion under a central
force, Kepler’s laws, Gravitational Law and field, Conservative and non-conservative forces. System of
particles, Center of mass, equation of motion of the CM, conservation of linear and angular momentum,
conservation of energy, variable mass systems. Elastic and inelastic collisions. Rigid body motion, fixed
axis rotations, rotation and translation, moments of Inertia and products of Inertia, parallel and
perpendicular axes theorem. Principal moments and axes. Kinematics of moving fluids, equation of
continuity, Euler’s equation, Bernoulli’s theorem.

Oscillations, Waves and Optics:

Differential equation for simple harmonic oscillator and its general solution. Superposition of two or
more simple harmonic oscillators. Lissajous figures. Damped and forced oscillators, resonance. Wave
equation, traveling and standing waves in one dimension. Energy density and energy transmission in
waves. Group velocity and phase velocity. Sound waves in media. Doppler Effect. Fermat’s Principle.
General theory of image formation. Thick lens, thin lens and lens combinations. Interference of light,
optical path retardation. Fraunhofer diffraction. Rayleigh criterion and resolving power. Diffraction
gratings. Polarization: linear, circular and elliptic polarization. Double refraction and optical rotation.

Electricity and Magnetism:

Coulomb’s law, Gauss’s law. Electric field and potential. Electrostatic boundary conditions, Solution of
Laplace’s equation for simple cases. Conductors, capacitors, dielectrics, dielectric polarization, volume
and surface charges, electrostatic energy. Biot-Savart law, Ampere’s law, Faraday’s law of
electromagnetic induction, Self and mutual inductance. Alternating currents. Simple DC and AC circuits
with R, L and C components. Displacement current, Maxwell’s equations and plane electromagnetic
waves, Poynting’s theorem, reflection and refraction at a dielectric interface, transmission and reflection
coefficients (normal incidence only). Lorentz Force and motion of charged particles in electric and
magnetic fields.

Kinetic Theory, Thermodynamics:

Elements of Kinetic theory of gases. Velocity distribution and Equipartition of energy. Specific heat of
Mono-, di- and tri-atomic gases. Ideal gas, van-der-Waals gas and equation of state. Mean free path.
Laws of thermodynamics. Zeroth law and concept of thermal equilibrium. First law and its
consequences. Isothermal and adiabatic processes. Reversible, irreversible and quasi-static processes.
Second law and entropy. Carnot cycle. Maxwell’s thermodynamic relations and simple applications.
Thermodynamic potentials and their applications. Phase transitions and Clausius-Clapeyron equation.
Ideas of ensembles, Maxwell-Boltzmann, Fermi-Dirac and Bose-Einstein distributions.

Modern Physics:
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Inertial frames and Galilean invariance. Postulates of special relativity. Lorentz transformations. Length
contraction, time dilation. Relativistic velocity addition theorem, mass energy equivalence. Blackbody
radiation, photoelectric effect, Compton effect, Bohr’s atomic model, X-rays. Wave-particle duality,
Uncertainty principle, the superposition principle, calculation of expectation values, Schrddinger
equation and its solution for one, two and three dimensional boxes. Solution of Schrédinger equation for
the one dimensional harmonic oscillator. Reflection and transmission at a step potential, Pauli exclusion
principle. Structure of atomic nucleus, mass and binding energy. Radioactivity and its applications. Laws
of radioactive decay.

Solid State Physics, Devices and Electronics:

Crystal structure, Bravais lattices and basis. Miller indices. X-ray diffraction and Bragg's law; Intrinsic
and extrinsic semiconductors, variation of resistivity with temperature. Fermi level. p-n junction diode,
I-V characteristics, Zener diode and its applications, BJT: characteristics in CB, CE, CC modes. Single
stage amplifier, two stage R-C coupled amplifiers. Simple Oscillators: Barkhausen condition, sinusoidal
oscillators. OPAMP and applications: Inverting and non-inverting amplifier. Boolean algebra: Binary
number systems; conversion from one system to another system; binary addition and subtraction. Logic
Gates AND, OR, NOT, NAND, NOR exclusive OR; Truth tables; combination of gates; de Morgan’s
theorem.

Note

The selection process for the following departments is based solely on the interview

and academic credentials;

1. Department of Architecture and Planning

2. Department of Chemical Engineering

3. Department of Civil Engineering

4. Department of Materials Science and Engineering

5. Department of Mechanical Engineering

Dean (Academic)
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