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List of short-listed candidates for written test and/or interview for possible 

admission in PhD Programmes at Energy Institute, Bengaluru in Odd 
Semester, Academic Session 2021-22 
 

I. SUPERNUMERARY 

S. NO RGIPT REG. NO. CANDIDATE’S NAME GATE / NON GATE 

1 2115977 ATUL PANDEY GATE 

2 2116921 
NEELAPALA SATYA 

DEEPIKA 

GATE 

3 2117103 RACHA VARUN KUMAR GATE 

4 2117902 
DINESH KUMAR 

RAVADA 

GATE 

5 2115926 PUSHKAR MISHRA GATE 

 

II. FULL TIME - EXTERNAL 

S. NO RGIPT REG. NO. CANDIDATE’S NAME GATE/ NON GATE 

1 2117295 KUMUDA B NA 

 

III. PART-TIME 

S. NO RGIPT REG. NO. CANDIDATE’S NAME GATE / NON GATE 

1 2117753 MRINAL B NA 

2 2117927 SHIVAKUMAR M NA 

3 2117690 NAGARAJ B.S NA 
 

 

 

IV. FULL TIME - REGULAR 

S. NO RGIPT REG NO CANIDATE'S NAME 
GATE / NON 

GATE 

1 2116477 ADESH PRASAD GATE 

2 2117517 ANITESH ANAND GATE 

3 2115888 C AJAY MUGUNDAN GATE 

4 2117891 HARSH MOHAN SHARMA GATE 

5 2116811 KM SHIWANI GATE 

6 2117624 MOHAMED AZARUDDIN D GATE 

7 2117346 NISHAT KUMAR DAS GATE 

8 2117892 RAHUL R GATE 

9 2117311 RIPUDAMAN SHARMA GATE 

10 2117401 SANDEEP VERMA GATE 



11 2117383 SANJAY KUMAR GUPTA GATE 

12 2116060 SHRUTI PRAJAPATI GATE 

13 2116409 TONY ABY VARKEY M GATE 

14 2116248 UBAIDULLA CT GATE 
 

 

 
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 21st July 2021 09:00 AM 
onwards 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 at 9:30-10:30 AM  
 
Other regular shortlisted candidates will appear for written test on 22nd July 

2021 at 9:30-10:30 AM. The Candidates those will qualify the written test will 
appear in the interview on 22nd July 2021 from 2:30 PM onwards for possible 

selection to PhD programme. The final selection will be subjected to 
performances in GATE Score, written test & interview. 
 
Tentative Syllabus for Ph.D. Admission at Energy Institute, Bengaluru 

The Ph.D. students will be selected based on written test and interview comprising of General Ability 

Test (Technical +Aptitude/Reasoning + Research Methodology). 

The syllabus of the subjects is given below: 

(1) Electrical Engineering 

Section 1: 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, Divergence 

theorem, Green’s theorem. Differential equations: First order equations (linear and nonlinear), 

Higher order linear differential equations with constant coefficients, Method of variation of 

parameters, Cauchy’s equation, Euler’s equation, Initial and boundary value problems, Partial 

Differential Equations, Method of separation of variables. Complex variables: Analytic 

functions, Cauchy’s integral theorem, Cauchy’s integral formula, Taylor series, Laurent series, 

Residue theorem, Solution integrals. Probability and Statistics: Sampling theorems, Conditional 

probability, Mean, Median, Mode, Standard Deviation, Random variables, Discrete and 

Continuous distributions, Poisson distribution, Normal distribution, Binomial distribution, 

Correlation analysis, Regression analysis.  

Section 2: 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 3: 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.  

Section 4: 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.  

Section 5: 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 

Section 6: Power Systems Basic concepts of electrical power generation, ac and dc 

transmission concepts, Models and performance of transmission lines and cables, 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, Economic Load Dispatch (with and without considering transmission losses).  

Section 7: 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, PI and PID 

controllers; State space model, Solution of state equations of LTI systems, R.M.S. value, 

average value calculation for any general periodic waveform.  

Section 8: 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.  

Section 9: 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, 

Sallen Key, Butterworth, VCOs and timers, combinatorial and sequential logic circuits, 

multiplexers, demultiplexers, Schmitt triggers, sample and hold circuits, A/D and D/A 

converters.  

Section 10: 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. 

 

(2) Mechanical Engineering: 

Section 1: Engineering Mathematics  

Linear Algebra: Matrix algebra, systems of linear equations, eigenvalues and eigenvectors. 

Calculus: Functions of single variable, limit, continuity and differentiability, mean value 

theorems, indeterminate forms; evaluation of definite and improper integrals; double and triple 

integrals; partial derivatives, total derivative, Taylor series (in one and two variables), maxima 

and minima, Fourier series; gradient, divergence and curl, vector identities, directional 

derivatives, line, surface and volume integrals, applications of Gauss, Stokes and Green’s 

theorems. Differential equations: First order equations (linear and nonlinear); higher order 

linear differential equations with constant coefficients; Euler-Cauchy equation; initial and 

boundary value problems; Laplace transforms; solutions of heat, wave and Laplace's equations. 

Complex variables: Analytic functions; Cauchy-Riemann equations; Cauchy’s integral theorem 

and integral formula; Taylor and Laurent series. Probability and Statistics: Definitions of 

probability, sampling theorems, conditional probability; mean, median, mode and standard 

deviation; random variables, binomial, Poisson and normal distributions. Numerical Methods: 

Numerical solutions of linear and non-linear algebraic equations; integration by trapezoidal and 

Simpson’s rules; single and multi-step methods for differential equations.  

Section 2: Applied Mechanics and Design Engineering Mechanics:  

Free-body diagrams and equilibrium; friction and its applications including rolling friction, 

belt-pulley, brakes, clutches, screw jack, wedge, vehicles, etc.; trusses and frames; virtual work; 

kinematics and dynamics of rigid bodies in plane motion; impulse and momentum (linear and 

angular) and energy formulations; Lagrange’s equation. 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; concept of 

shear centre; 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. 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. Vibrations: Free and forced vibration of single degree of freedom systems, effect of 

damping; vibration isolation; resonance; critical speeds of shafts. 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.  

Section 3: Fluid Mechanics and Thermal Sciences Fluid Mechanics:  

Fluid properties; fluid statics, forces on submerged bodies, stability of floating bodies; 

controlvolume 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, 

head losses in pipes, bends and fittings; basics of compressible fluid flow. 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's charts; thermal boundary layer, dimensionless parameters in free 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 network analysis. Thermodynamics: Thermodynamic systems and processes; 

properties of pure substances, behavior of ideal and real gases; zeroth and first laws of 

thermodynamics, calculation of work and heat in various processes; second law of 

thermodynamics; thermodynamic property charts and tables, availability and irreversibility; 



thermodynamic relations. 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 airconditioning: Vapour and gas refrigeration and 

heat pump cycles; properties of moist air, psychrometric chart, basic psychrometric processes. 

Turbomachinery: Impulse and reaction principles, velocity diagrams, Peltonwheel, Francis and 

Kaplan turbines; steam and gas turbines.  

Section 4: Materials, Manufacturing and Industrial Engineering Engineering  

Materials: Structure and properties of engineering materials, phase diagrams, heat treatment, 

stressstrain diagrams for engineering materials. 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. 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 

nontraditional machining processes; principles of work holding, jigs and fixtures; abrasive 

machining processes; NC/CNC machines and CNC programming. Metrology and Inspection: 

Limits, fits and tolerances; linear and angular measurements; comparators; interferometry; form 

and finish measurement; alignment and testing methods; tolerance analysis in manufacturing 

and assembly; concepts of coordinate-measuring machine (CMM). Computer Integrated 

Manufacturing: Basic concepts of CAD/CAM and their integration tools; additive 

manufacturing. Production Planning and Control: Forecasting models, aggregate production 

planning, scheduling, materials requirement planning; lean manufacturing. Inventory Control: 

Deterministic models; safety stock inventory control systems. Operations Research: Linear 

programming, simplex method, transportation, assignment, network flow models, simple 

queuing models, PERT and CPM. 

(3) Chemical Engineering 

Section 1: Engineering Mathematics Linear Algebra: Matrix algebra, Systems of linear 

equations, Eigen values and eigenvectors. Calculus: Functions of single variable, Limit, 

continuity and differentiability, Taylor series, Mean value theorems, Evaluation of definite and 

improper integrals, Partial derivatives, Total derivative, Maxima and minima, Gradient, 

Divergence and Curl, Vector identities, Directional derivatives, Line, Surface and Volume 

integrals, Stokes, Gauss and Green’s theorems. Differential equations: First order equations 

(linear and nonlinear), Higher order linear differential equations with constant coefficients, 

Cauchy’s and Euler’s equations, Initial and boundary value problems, Laplace transforms, 

Solutions of one dimensional heat and wave equations and Laplace equation. Complex 

variables: Complex number, polar form of complex number, triangle inequality. Probability and 

Statistics: Definitions of probability and sampling theorems, Conditional probability, Mean, 

median, mode and standard deviation, Random variables, Poisson, Normal and Binomial 

distributions, Linear regression analysis. Numerical Methods: Numerical solutions of linear and 

non-linear algebraic equations. Integration by trapezoidal and Simpson’s rule. Single and multi-

step methods for numerical solution of differential equations.  

Section 2: Process Calculations and Thermodynamics Steady and unsteady state mass and 

energy balances including multiphase, multi-component, reacting and nonreacting systems. Use 

of tie components; recycle, bypass and purge calculations; Gibb’s phase rule and degree of 

freedom analysis. First and Second laws of thermodynamics. Applications of first law to close 

and open systems. Second law and Entropy. Thermodynamic properties of pure substances: 

Equation of State and residual properties, properties of mixtures: partial molar properties, 

fugacity, excess properties and activity coefficients; phase equilibria: predicting VLE of 



systems; chemical reaction equilibrium.  

Section 3: Fluid Mechanics and Mechanical Operations Fluid statics, surface tension, 

Newtonian and non-Newtonian fluids, transport properties, shell-balances including differential 

form of Bernoulli equation and energy balance, equation of continuity, equation of motion, 

equation of mechanical energy, Macroscopic friction factors, dimensional analysis and 

similitude, flow through pipeline systems, velocity profiles, flow meters, pumps and 

compressors, elementary boundary layer theory, flow past immersed bodies including packed 

and fluidized beds, Turbulent flow: fluctuating velocity, universal velocity profile and pressure 

drop. Particle size and shape, particle size distribution, size reduction and classification of solid 

particles; free and hindered settling; centrifuge and cyclones; thickening and classification, 

filtration, agitation and mixing; conveying of solids.  

Section 4: Heat Transfer Equation of energy, steady and unsteady heat conduction, convection 

and radiation, thermal boundary layer and heat transfer coefficients, boiling, condensation and 

evaporation; types of heat exchangers and evaporators and their process calculations; design of 

double pipe, shell and tube heat exchangers, and single and multiple effect evaporators.  

Section 5: Mass Transfer Fick’s laws, molecular diffusion in fluids, mass transfer coefficients, 

film, penetration and surface renewal theories; momentum, heat and mass transfer analogies; 

stage-wise and continuous contacting and stage efficiencies; HTU & NTU concepts; design and 

operation of equipment for distillation, absorption, leaching, liquid-liquid extraction, drying, 

humidification, dehumidification and adsorption, membrane separations(microfiltration, ultra-

filtration, nano-filtration and reverse osmosis).  

Section 6: Chemical Reaction Engineering Theories of reaction rates; kinetics of homogeneous 

reactions, interpretation of kinetic data, single and multiple reactions in ideal reactors, kinetics 

of enzyme reactions (Michaelis-Menten and Monod models), non-ideal reactors; residence time 

distribution, single parameter model; non-isothermal reactors; kinetics of heterogeneous 

catalytic reactions; diffusion effects in catalysis; rate and performance equations for catalyst 

deactivation  

Section 7: Instrumentation and Process Control Measurement of process variables; sensors and 

transducers; P&ID equipment symbols; process modeling and linearization, transfer functions 

and dynamic responses of various systems, systems with inverse response, process reaction 

curve, controller modes (P, PI, and PID); control valves; transducer dynamics; analysis of 

closed loop systems including stability, frequency response, controller tuning, cascade and feed 

forward control.  

Section 8: Plant Design and Economics Principles of process economics and cost estimation 

including depreciation and total annualized cost, cost indices, rate of return, payback period, 

discounted cash flow, optimization in process design and sizing of chemical engineering 

equipments such as heat exchangers and multistage contactors.  

Section 9: Chemical Technology Inorganic chemical industries (sulfuric acid, phosphoric acid, 

chlor-alkali industry), fertilizers (Ammonia, Urea, SSP and TSP); natural products industries 

(Pulp and Paper, Sugar, Oil, and Fats); petroleum refining and petrochemicals; polymerization 

industries (polyethylene, polypropylene, PVC and polyester synthetic fibers). 

(4) Material Science and Engineering 

(A) Mathematics 

Section 1: Linear Algebra Algebra of real matrices: Determinant, inverse and rank of a matrix; 

System of linear equations (conditions for unique solution, no solution and infinite number of 

solutions); Eigenvalues and eigenvectors of matrices; Properties of eigenvalues and 

eigenvectors of symmetric matrices, diagonalization of matrices; CayleyHamilton Theorem. 

Section 2: Calculus Functions of single variable: Limit, indeterminate forms and L'Hospital's 

rule; Continuity and differentiability; Mean value theorems; Maxima and minima; Taylor's 

theorem; Fundamental theorem and mean value theorem of integral calculus; Evaluation of 



definite and improper integrals; Applications of definite integrals to evaluate areas and volumes 

(rotation of a curve about an axis). Functions of two variables: Limit, continuity and partial 

derivatives; Directional derivative; Total derivative; Maxima, minima and saddle points; 

Method of Lagrange multipliers; Double integrals and their applications. Sequences and series: 

Convergence of sequences and series; Tests of convergence of series with non-negative terms 

(ratio, root and integral tests); Power series; Taylor's series; Fourier Series of functions of 

period 2π.  

Section 3: Vector Calculus Gradient, divergence and curl; Line integrals and Green's theorem. 

Section 4: Complex variables Complex numbers, Argand plane and polar representation of 

complex numbers; De Moivre’s theorem; Analytic functions; Cauchy-Riemann equations. 

Section 5: Ordinary Differential Equations First order equations (linear and nonlinear); Second 

order linear differential equations with constant coefficients; Cauchy-Euler equation; Second 

order linear differential equations with variable coefficients; Wronskian; Method of variation of 

parameters; Eigenvalue problem for second order equations with constant coefficients; Power 

series solutions for ordinary points.  

Section 6: Partial Differential Equations Classification of second order linear partial differential 

equations; Method of separation of variables: One dimensional heat equation and two 

dimensional Laplace equation.  

Section 7: Probability and Statistics Axioms of probability; Conditional probability; Bayes' 

Theorem; Mean, variance and standard deviation of random variables; Binomial, Poisson and 

Normal distributions; Correlation and linear regression.  

Section 8: Numerical Methods Solution of systems of linear equations using LU 

decomposition, Gauss elimination method; Lagrange and Newton's interpolations; Solution of 

polynomial and transcendental equations by Newton-Raphson method; Numerical integration 

by trapezoidal rule and Simpson's rule; Numerical solutions of first order differential equations 

by explicit Euler's method. 

(B) Material Science 

1: Classification and Structure of Materials Classification of materials: metals, ceramics, 

polymers and composites. Nature of bonding in materials:metallic,ionic, covalent and mixed 

bonding; structure of materials:fundamentals of crystallography, symmetry operations, crystal 

systems, Bravais lattices, unit cells, primitive cells, crystallographic planes and directions; 

structures of metals, ceramics, polymers, amorphous materials and glasses. Defects in 

crystalline materials: 0-D, 1-D and 2-D defects; vacancies, interstitials, solid solutions in metals 

and ceramics, Frenkel and Schottky defects; dislocations; grain boundaries, twins, stacking 

faults; surfaces and interfaces.  

2: Thermodynamics, Kinetics and Phase Transformations Extensive and intensive 

thermodynamic properties, laws of thermodynamics, phase equilibria, phase rule, phase 

diagrams (unary and binary), basic electrochemistry. Reaction kinetics, fundamentals of 

diffusion, Fick’s laws, their solutions and applications. Solidification of pure metals and alloys, 

nucleation andgrowth, diffusional solid-state phase transformations (precipitation and 

eutectoid), martensitic transformation.  

3: Properties and Applications of Materials Mechanical properties of metals, ceramics, 

polymers and composites at room temperature; stress-strain response (elastic, anelastic and 

plastic deformation). Electronic properties: free electron theory, Fermi energy, density of states, 

elements of band theory, semiconductors, Hall effect, dielectric behaviour, piezo- and ferro-

electric behaviour. Magnetic properties:Origin of magnetism in materials, para-, dia-, ferro- and 

ferri-magnetism. Thermal properties: Specific heat, heat conduction, thermal diffusivity, 

thermal expansion, and thermoelectricity. Optical properties: Refractive index, absorption and 

transmission of electromagnetic radiation. Examples of materials exhibiting the above 

properties, and their typical/common applications.  

4: Characterization and Measurements of Properties X-ray diffraction;spectroscopic techniques 



such as UV-Vis, IR and Raman; optical microscopy, electron microscopy, composition 

analysisin electron microscopes. Tensile test, hardness measurement. Electrical conductivity, 

carrier mobility and concentrations. Thermal analysis techniques: thermogravimetry and 

calorimetry.  

5: Processing of Materials Heat treatment of ferrous and aluminium alloys; preparation of 

ceramic powders, sintering; thin film deposition: evaporation and sputtering techniques, and 

chemical vapour deposition, thin film growth phenomena.  

6: Degradation of Materials Corrosion and its prevention; embrittlement of metals; polymer 

degradation 

 
 


