
Subject: Syllabus for written test for PhD entrance exam 2011-12

1. Division of Electronics & Communication:   

1. Circuit Theory
2. Electronic Devices
3. Analog Electronics Circuits (including Linear Integrated Circuits)
4. Digital Circuits and Systems (including 

Microprocessors/Microcontrollers)
5. Signal and Systems
6. Digital Signal Processing
7. Control Systems
8. Communication Theory and Systems (including Microwave)
9. Electromagnetic Field Theory

2. Division of Computer Engineering:  

1.  Programming
2. Data Structures and Algorithms 
3.  Computer architectures
4.  Databases
5.  Operating Systems

3. Division of Information Technology:  

1.  Programming
2.  Data Structures
3.  DBMS
4.  Operating System
5.  Computer Architectures

4. Division of Instrumentation & Control Engineering:     

1. Basic Electrical Engg. & CKTs & Systems
2. Basic Electrical Machines
3. Basic Control Engg.
4. Basic Measurements & Instrumentation
5. Basic Computer Science
6. Basic Electronics



5. A)     Division of SAS (Physics):

1. Solid State Physics
* Semiconductor Physics
* Dielectrics
* Metallic Conduction
* Superconductivity
* Magnet son

2. Fundamentals of Quantum Mechanics

* Schrodinger wave equation & its applications.
* DC Broglie Waves & Uncertainty principle.

3. Mathematical Physics

* Metrics
* Vector Algebra
* Numerical Methods

5. B) Division of SAS (Physic): Green Building Technology, Energy & 
Environment Management:

1. Green Building-Definitions, concepts & General principles.

2. Benefits of Green Buildings.
* Economic benefits of Green Building.
* Environmental benefits.

      3.    Using Natural materials.

4.  Reclamation uses a range of solutions.

5.  Elements of Green Building design.
* Sitting.
* Building orientation.
* Energy Efficiency.
* Material Efficiency.
* Water Efficiency.
* Occupant Health and Safety.
* Ventilation and Air Quality.
* Air Systems.
* Building Operation and Maintenance.
* Occupants Discipline and Green effect.

6. Disability Access.
* Provisions for physically handicapped.
* Physical human limits.



7. Efficient water management.
* Waterless Urinals.

8. Green code for Architecture.
* Environmental Architecture.
* Ecological Building.

9. Smart Buildings.
* Active Response to Environment.
* Essential Requirements of Smart buildings.
* Essential Provisions to be kept in the Design.
* Energy Provision to be kept in the Design.

10. Energy Efficiency.

11. Informational Resources on Green Buildings.

12. United State Green Building concepts (USGBC).

13. Establishing Priorities with Green Building.

14. Other method of Employing Green Concepts.
* Cork Flooring.
* New Hard wood flooring.

15. Environmentally harmful material and methods.

6. Division of Humanities and Social Sciences:  

1.       Sociology of Science and Technology   

History and nature of science and technology, science and technology as 
social institutions, Gender science and technology, science and technology 
based ethical issues, technological determinism, relationship between science 
and technology and social change.

2.       Sociology of Education and profession and Globalization   

Theories of education, professions, professional education and vocational 
learning, education, knowledge and globalization.

     7.       Division of SAS (Mathematics):
Real Analysis: Sequence and series of functions. Uniform convergence 
and its relation to continuity, differentiation. Riemann Integration, Measurable 
sets. Measurable functions and Lebegue Integration.



Complex Analysis: Contour and Contour Integrals. The Cauchy and 
Goursat Theorem. The fundamental theorem of integration, The theorems of 
Morera and Liouville and some applications. Uniform Convergence, Taylor’s 
Series, Laurent’s series, Singularity, Zeros and Poles, Application of Tylor’s 
and Laurent’s Series. Isolated singularities and residues, The residue theorem. 
Evaluations of real integrals. The argument principle and Rouche’s theorem.

Vector Analysis: The operators gradient, divergence and curl and their 
geometrical significance, Integration of vectors, Work done in vector fields, 
Green’s, Stokes and Gauss divergence theorem.

Algebra: Group, Ring, Integral Domain, Field, Vector Space, Linear 
Dependence and Linear Independence, Linear Transformation, Matrix 
Representation, Rank & Nullity of a Transformation, Eigen values and Eigen 
vectors, Banach Space, Normed Linear Space, Inner Product Space.

Ordinary Differential Equations: General linear differential equations with 
constant coefficients, Operator D, Complementary function, particular 
integral, Wronskian, Simultaneous linear differential equations, Solution of 
differential equations in power series, Frobenius method.

Partial Differential Equations: First Oder PDE’s, Heat Equation, Wave 
Equation, Potential Equation.

Numerical Methods: (i) Solution of a system of linear equations: 
Gaussian Elimination and Gauss-Seidel Methods. (ii) Solution of Nonlinear 
equations: Bisection Method, Secant Method, Method of False Position, 
Newton-Raphson Method, Chebyschev Method, Rate of Convergence, System 
of nonlinear equations. (iii) Interpolation by polynomials: Divided difference, 
Error of the interpolating polynomial, Least square approximation, Piecewise 
linear and cubic spline interpolation. (iv) Numerical Integration: Composite 
Rules, Gaussian Quadrature formula, Error formula. (v) Numerical solutions 
of differential equations: Euler and Runge-Kutta methods, Multistep methods, 
and Predictor- corrector Methods, Order of convergence.

8.       Courses for PHD Entrance Examination in Biotechnology Division

Cell Biology
Biochemistry
Microbiology
Molecular Biology and Genetics
Methods and Instrumentation in Biotechnology
Structural Biology 
Immunology
Recombinant-DNA Technology
Plant and Animal Biotechnology
Bioinformatics
Biochemical and Bioprocess Engineering



    9.          Syllabus for PhD Admission Exams in Chemistry

CHEMICAL SCIENCES

Inorganic Chemistry

1. Chemical periodicity 
2. Structure and bonding in homo- and heteronuclear molecules, including shapes of 

molecules (VSEPR Theory). 
3. Concepts of acids and bases, Hard-Soft acid base concept, Non-aqueous solvents. 
4. Main group elements and their  compounds:  Allotropy, synthesis,  structure and 

bonding, industrial importance of the compounds. 
5. Transition  elements  and  coordination  compounds:  structure,  bonding  theories, 

spectral and magnetic properties, reaction mechanisms. 
6. Inner  transition  elements:  spectral  and  magnetic  properties,  redox  chemistry, 

analytical applications. 
7. Organometallic  compounds:  synthesis,  bonding  and  structure,  and  reactivity. 

Organometallics in homogeneous catalysis. 
8. Cages and metal clusters. 
9. Analytical  chemistry-  separation,  spectroscopic,  electro-  and  thermoanalytical 

methods. 
10. Bioinorganic  chemistry:  photosystems,  porphyrins,  metalloenzymes,  oxygen 

transport,  electron-  transfer  reactions;  nitrogen  fixation,  metal  complexes  in 
medicine. 

11. Characterisation of inorganic compounds by IR, Raman, NMR, EPR, Mössbauer, 
UV-vis, NQR, MS, electron spectroscopy and microscopic techniques. 

12. Nuclear  chemistry:  nuclear  reactions,  fission  and  fusion,  radio-analytical 
techniques and activation analysis. 

Physical Chemistry:

1. Basic principles of quantum mechanics: Postulates; operator algebra; exactly-
solvable systems: particle-in-a-box, harmonic oscillator and the hydrogen atom, including 
shapes of atomic orbitals; orbital and spin angular momenta; tunneling. 

2. Approximate  methods  of  quantum  mechanics:  Variational  principle; 
perturbation theory up to second order in energy; applications. 

3. Atomic  structure  and  spectroscopy;  term symbols;  many-electron  systems 
and antisymmetry principle. 

4. Chemical bonding in diatomics; elementary concepts of MO and VB theories; 
Huckel theory for conjugated π-electron systems. 

5. Chemical  applications  of  group  theory;  symmetry  elements;  point 
groups; character tables; selection rules. 



6. Molecular spectroscopy: Rotational and vibrational spectra of diatomic 
molecules; electronic spectra; IR and Raman activities – selection rules; basic 
principles of magnetic resonance. 

7. Chemical thermodynamics: Laws, state and path functions and their applications; 
thermodynamic description of various types of processes; Maxwell’s relations; 
spontaneity and equilibria; temperature and pressure dependence of thermodynamic 
quantities; Le Chatelier principle; elementary description of phase transitions; phase 
equilibria and phase rule; thermodynamics of ideal and non-ideal gases, and solutions. 

8. Statistical thermodynamics: Boltzmann distribution; kinetic theory of gases; 
partition functions and their relation to thermodynamic quantities – calculations for 
model systems. 

9. Electrochemistry: Nernst equation, redox systems, electrochemical cells; Debye-
Huckel theory; electrolytic conductance – Kohlrausch’s law and its applications; ionic 
equilibria; conductometric and potentiometric titrations. 

10. Chemical kinetics: Empirical rate laws and temperature dependence; complex 
reactions; steady state approximation; determination of reaction mechanisms; 
collision and transition state theories of rate constants; unimolecular reactions; 
enzyme kinetics; salt effects; homogeneous catalysis; photochemical reactions. 

11. Colloids  and  surfaces:  Stability  and  properties  of  colloids;  isotherms  and 
surface area; heterogeneous catalysis. 

12. Solid state: Crystal structures; Bragg’s law and applications; band structure 
of solids. 

13. Polymer chemistry: Molar masses; kinetics of polymerization. 

14. Data analysis: Mean and standard deviation; absolute and relative errors; linear 
regression; covariance and correlation coefficient. 

Organic Chemistry

1. IUPAC nomenclature of organic molecules including regio- and stereoisomers. 

2. Principles of stereochemistry: Configurational and conformational isomerism in 
acyclic and cyclic compounds; stereogenicity, stereoselectivity, 
enantioselectivity, diastereoselectivity and asymmetric induction. 

3. Aromaticity: Benzenoid and non-benzenoid compounds – generation and 
reactions. 

4. Organic reactive intermediates: Generation, stability and reactivity of 
carbocations, carbanions, free radicals, carbenes, benzynes and nitrenes. 



5. Organic reaction mechanisms involving addition, elimination and substitution 
reactions  with  electrophilic,  nucleophilic  or  radical  species.  Determination  of 
reaction pathways. 

6. Common named reactions and rearrangements – applications in organic synthesis. 

7. Organic transformations and reagents: Functional group interconversion including 
oxidations and reductions; common catalysts and reagents (organic, inorganic, 
organometallic and enzymatic). Chemo, regio and stereoselective transformations. 

8. Concepts in organic synthesis: Retrosynthesis, disconnection, synthons, linear and 
convergent synthesis, umpolung of reactivity and protecting groups. 

9. Asymmetric synthesis: Chiral auxiliaries, methods of asymmetric induction – 
substrate, reagent and catalyst controlled reactions; determination of enantiomeric and 
diastereomeric excess; enantio-discrimination. Resolution – optical and kinetic. 

10. Pericyclic reactions – electrocyclisation, cycloaddition, sigmatropic 
rearrangements and other related concerted reactions. Principles and applications of 
photochemical reactions in organic chemistry. 

11. Synthesis and reactivity of common heterocyclic compounds containing one 
or two heteroatoms (O, N, S). 

12. Chemistry of natural products: Carbohydrates, proteins and peptides, fatty 
acids, nucleic acids, terpenes, steroids and alkaloids. Biogenesis of terpenoids and 
alkaloids. 

13. Structure  determination  of  organic  compounds  by  IR,  UV-Vis,  1H &  13C 
NMR and Mass spectroscopic techniques. 

Interdisciplinary topics

1. Chemistry in nanoscience and technology. 
2. Catalysis and green chemistry. 
3. Medicinal chemistry. 
4. Supramolecular chemistry. 
5. Environmental chemistry. 



  








