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Section 1: 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.

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: 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.
Vector Analysis: Vectors in plane and space, vector operations, gradient, divergence and curl, Gauss's. Green's
L]

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; combinatorial probability,

probability distribution functions - binomial, Poisson, exponential and normal: Joint and conditional probability;

Correlation and regression analysis.

Section 2: Electric Circuits

Nf:t\x-'ork 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.

Section 3: Electromagnetic Fields
Coulomb's Law, Electric Field Intensity, Electric Flux Density. Gauss's Law. Biot-Savart’s law,
Ampere’s law. Curl, Faraday’s law, Lorentz force, Inductance, Maxwell’s equations. Self and mutual

inductance of simple configurations.



Section 4: 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.

Continuous-time signals: Fourier series and Fourier transform representations, sampling theorem and
applications; I.)i'screte-l'ime 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, parallel and cascade structure, frequency response, group delay, phase

delay, digital filter design techniques.

Section 5: Linear Control Systems

Basic control system components; Feedback principle; Transfer function; Block diagram representation;
Signal flow graph; Transient and steady-state analysis of LTI systems; Time Response & Frequency response
Analysis; 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

Section 6: Measurements & Instrumentation

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, Megger, Bridges , Q meter.

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. electromagnetic, ultrasonic, turbine and open channel flow meters) temperature

(thermocouple, bolometer, RTD (3/4 wire), thermistor, pyrometer and semiconductor); liquid level, pH.

conductivity and viscosity measurement.

Section 7: Micro Processor & Micro Controller

Microprocessor 8086 architecture — Addressing modes - [nstruction set and assembler directives —
Assembly language programming — Modular Programming - Linking and Relocation - Stacks - Procedures —
Macros — Interrupts and interrupt service routines — Byte and String Manipulation. Architecture  of 8051 —
Special Function Registers(SFRs) - 1/O Pins Ports and Circuits - Instruction set - Addressing modes - Assembly

language programming.



Section 8: Electrical Machines
Construction of DC machines — Theory of operation of DC generators — Characteristics of DC
generators- Operating principle of DC motors — Types of DC motors and their characteristics — Speed control of
DC motors- Applications. Single phase and Three Phase Transformers - construction and principle of operation —
EMF equation of transformer-Transformer no-load phasor diagram — Equivalent circuit of transformer —
Regulation and efficiency of transformer, Parallel operation of Transformers.
Section 9: 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 continuity equations: P-N junction, Zener
diode, BJT, MOS capacitor, MOSFET, LED, photo diode and solar cell; Integrated circuit fabrication process:

oxidation, diffusion, ion implantation, photolithography and twin-tub CMOS process.

Section 10: Analog & Digital Electronics

AND, OR, NOT, NAND, NOR, Exclusive-OR and Exclusive-NOR Implementations of Logic
Functions using gates, comparators. multi-vibrators, sequential circuits, flip-flops. shift registers, timers and
counters; sample-and-hold circuit, multiplexer, analog-to-digital (successive approximation, integrating,
flash ands sigma-delta) and digital-to-analog converters (weighted R, R-2R ladder and current steering
logic). Characte;'istics of ADC and DAC (resolution, quantization, significant bits, conversion/settling time)

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.
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