RAJIV GANDHI INSTITUTE OF PETROLEUM TECHNOLOGY, JAIS, AMETHI
(An Institution of National Importance Established under the Act of Parliament)

List of short-listed candidates for Interview and/or written test for possible
admission in PhD. Programme of Department of Electronics Engineering in
Odd Semester, Academic Session 2021-22.

Full Time Regular Registration Category

3:'. RGIPT Reg. No. | Name of Candidates
1 2115874 Dinesh Chandra Kandu
2 2116523 Kumar Shantanu
3 2115873 Mukesh Kumar
4 2117221 Ramesh Meesala
S 2117862 Sandeep Verma
6 2115795 Shivangi Srivastava
7 2117313 Tanya Verma

Part Time Registration Category

::;'. RGIPT Reg. No. | Name of Candidates

1 2117331 Shweta Verma

2 2116794 Manju Vishwakarma

3 2116802 Brajesh Singh

4 2116878 Ajay Kumar Mishra

5 2116430 Maneesh Kumar Gupta

The above short listing has been done on the basis of information provided by
the applicant. If at any stage the information provided by the applicant is found
incorrect, the application is liable to rejection.

Applicants who have qualifying degree from CFI/CFTI with CPI of 8.00 or above
(on a 10.0 point scale) (supernumerary candidates), possessing external
fellowship such as CSIR JRF, UGC JRF, DST INSPIRE etc., in part time and
full time external category will be interviewed on 22rd July, 2021 for possible
selection into the PhD programme.



The candidates in supernumerary category if fail to get selected in the interview
will be evaluated under regular procedure by appearing for written test on 22nd
July, 2021.

Other regular shortlisted candidates will appear for written test on 22rd July,
2021. The Candidates those will qualify the written test will appear in the
interview on 23rd July, 2021 for possible selection to PhD programme. The final
selection will be subjected to performances in GATE Score, written test &
interview.

The time schedule of the written test and viva-voce will be communicated later.

Syllabus for Written Test & Interview

Electronics Engineering (Same as that of Gate for ECE)

Electrical Engineering (Same as that of Gate for Electrical Engineering)

Electronics Engineering

Engineering Mathematics
Linear Algebra:, Differential Equations, Vector Analysis, Complex Analysis, Probability and Statistics.

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. LTI
systems: definition and properties, causality, stability, impulse response, convolution, poles and zeroes,
frequency response, group delay, phase delay.

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 DACs.

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.

Communications

Random processes: autocorrelation and power spectral 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, superheterodyne 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.

Electromagnetics

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.

Rectangular and circular waveguides, light propagation in optical fibers, dipole and monopole antennas, linear antenna

arrays.

Electrical Engineering

Engineering Mathematics
Linear Algebra, Calculus, Differential equations, Complex variables, Probability and Statistics

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.

Electromagnetic Fields

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.

Signals and Systems

Representation of continuous and discrete time signals, shifting and scaling properties, linear time invariant
and causal systems, Fourier series representation of continuous and discrete time periodic signals,
sampling theorem, Applications of Fourier Transform for continuous and discrete time signals, Laplace
Transform and Z transform. R.M.S. value, average value calculation for any general periodic waveform.

Electrical Machines

Single phase transformer: equivalent circuit, phasor diagram, open circuit and short circuit tests, regulation
and efficiency; Three-phase transformers: connections, vector groups, parallel operation; Auto-transformer,
Electromechanical energy conversion principles; 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; Types of
losses and efficiency calculations of electric machines

Power Systems

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, directional and distance protection; Circuit breakers,
System stability concepts, Equal area criterion.

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,
Stability analysis using Routh-Hurwitz and Nyquist criteria, Bode plots, Root loci, Lag, Lead and Lead-Lag
compensators; P, Pl and PID controllers; State space model, Solution of state equations of LTI systems
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

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.

Power Electronics

Static V-I 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



