For students with EEE/Instrumentation background:
Engineering Mathematics:
 Linear Algebra: Matrix Algebra, Systems of linear equations, Eigenvalues, Eigenvectors.
 Calculus: Mean value theorems, Evaluation of definite and improper integrals, Partial
Derivatives, Maxima and minima.
 Differential equations: First order equations (linear and nonlinear), Higher order linear
differential equations with constant coefficients, Cauchy’s equation, Euler’s equation,
Initial and boundary value problems, Method of separation of variables.
Electrical Circuits: Network graph, KCL, KVL, Node and Mesh analysis, Transient response
of dc and ac networks, Sinusoidal steady‐state analysis, Resonance, Passive filters, Ideal current
and voltage sources, Thevenin’s theorem, Norton’s theorem, Superposition theorem, Maximum
power transfer theorem, Two‐port networks, Three phase circuits, Power and power factor in ac
circuits.
Electrical Machines: 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.
Control Systems: Mathematical modeling and representation of systems, Feedback principle,
transfer function, Block diagrams and Signal flow graphs, Transient and Steady‐state analysis of
linear time invariant systems, Routh-Hurwitz and Nyquist criteria, Bode plots, Root loci,
Stability analysis, Lag, Lead and Lead‐Lag compensators; P, PI and PID controllers; State space
model, State transition matrix.
Electrical and Electronic Measurements: Bridges and Potentiometers, Measurement of
voltage, current, power, energy and power factor; Instrument transformers, Digital voltmeters
and multimeters, Phase, Time and Frequency measurement; Oscilloscopes, Error analysis.
Analog and Digital Electronics: Characteristics of diodes, BJT, MOSFET; Simple diode
circuits: clipping, clamping, rectifiers; Amplifiers: Biasing, Equivalent circuit and Frequency
response; Oscillators and Feedback amplifiers; Operational amplifiers: Characteristics and
applications; Simple active filters, VCOs and Timers, Combinational and Sequential logic
circuits, Multiplexer, Demultiplexer, Schmitt trigger, Sample and hold circuits, A/D and D/A
converters, 8085Microprocessor: Architecture, Programming and Interfacing.

Signals and Systems: Representation of continuous and discrete‐time signals, Shifting and
scaling operations, Linear Time Invariant and Causal systems, Fourier series representation of
continuous periodic signals, Sampling theorem, Applications of Fourier Transform, Laplace
Transform and z-Transform.
For students with ECE background:
Engineering Mathematics
 Linear Algebra: Matrix Algebra, Systems of linear equations, Eigenvalues, Eigenvectors.
 Calculus: Mean value theorems, Theorems of integral calculus, Evaluation of definite and
improper integrals, Partial Derivatives, Maxima and minima, Multiple integrals, Fourier
series, Vector identities, Directional derivatives, Line integral, Surface integral, Volume
integral, Stokes’s theorem, Gauss’s theorem, Green’s theorem.
 Probability and Statistics: Sampling theorems, Conditional probability, Independence,
Correlation, Mean, Median, Mode, Standard Deviation, Random variables, Discrete and
Continuous distributions, Normal distribution, Binomial distribution.
Electrical Circuits: Network graph, KCL, KVL, Node and Mesh analysis, Transient response
of dc and ac networks, Sinusoidal steady‐state analysis, Resonance, Passive filters, Ideal current
and voltage sources, Thevenin’s theorem, Norton’s theorem, Superposition theorem, Maximum
power transfer theorem, Two‐port networks, Three phase circuits, Power and power factor in ac
circuits.
Signal Processing: 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, impulse response, convolution, poles and zeros,
frequency response, digital filter design techniques.
Communications: Random processes: autocorrelation and power spectral density; Analog
communications: amplitude modulation and demodulation, angle modulation and demodulation,
superheterodyne receivers, circuits for analog communications; Information theory: entropy,
mutual information and channel capacity theorem; Digital communications: Phase and frequency
shift keying (ASK, PSK, FSK), QAM, MAP and ML decoding, matched filter receiver,
calculation of bandwidth, SNR and BER.
Control Systems: Mathematical modeling and representation of systems, Feedback principle,
transfer function, Block diagrams and Signal flow graphs, Transient and Steady‐state analysis of
linear time invariant systems, Routh-Hurwitz and Nyquist criteria, Bode plots, Root loci,
Stability analysis, Lag, Lead and Lead‐Lag compensators; P, PI and PID controllers; State space
model, State transition matrix.

Analog Circuits: Simple diode circuits: clipping, clamping and rectifiers; BJTs and MOSFETs
Single-stage BJT and MOSFET amplifiers: biasing, bias stability, mid-frequency small signal
analysis and frequency response; BJT and MOSFET amplifiers, Op-amp circuits; Function
generators, wave-shaping circuits and 555 timers; Voltage reference circuits; Power supplies:
ripple removal and regulation.
Digital Circuits: Number systems; 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 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/O
interfacing.

