
PhD Entrance test syllabus 
 
 
School of Basic Sciences 
 
Physics      (50 marks) 
 
Question paper will be set on General Physics at the level of PG, which 
will include the following: 
Content: 

 Quantum Mechanics   
 Solid State Physics    
 Materials Science    
 Semiconductor    
 Classical Mechanics   

 
 
 
Chemistry                  (50 marks) 
UNIT-1 
Aromaticity 
Basic reaction mechanism: SN1, SN2, SNi, E1, E2, Ecb 
Reaction intermediates: Structures and stability of carbocation, carbanion, 
free radicals, carbene and nitrene 
Stereochemistry: Optical activity and chirality in biphenyl compounds, 
allenes, spirane, cyclooctene, cyclophane and ansa compounds. 
Reagents: Application of reducing and oxidizing agents. 
Pericyclic reactions: [2+2] and [2+4] cycloaddition reactions, 
Electrocyclic reactions, Sigmatropic Rearrangements 
Photochemical reactions: Norrish Type-I and II reactions, di-pi methane 
reactions 
 
UNIT-2 
Liquid state: Surface tension, viscosity, vapour pressure etc. 
Solid state: Crystal structures, Unit cells, and crystal defects 
Gaseous state: Gas laws, kinetic theory of gases 
Kinetics: Rate law and equations of zero order, first order, second order 
reactions, rate constant and half-life of zero order, first order, second order 
reactions 
Thermodynamics: Zeroth Law of Thermodynamics, First Law of 
Thermodynamics, Entropy, Second law of Thermodynamics, Third Law of 
Thermodynamics; Cyclic Process, Isothermal Process, Adiabatic Process, 
Reversible and Irreversible Process 



UNIT-3 
Periodic properties, EAN rule, VSPER theory 
Hard acid and base: Classification Pearson’s concept of hardness and 
softness, application of HSAB principles 
Coordination chemistry: Double salt, coordination complex, coordination 
number, coordination geometries, types of ligands, colour and magnetism in 
coordination complex, applications of important coordination compounds. 
Organometallic Chemistry: Definition, nomenclature and types of 
organometallic reactions. 
Bioinorganic chemistry: Important bioinorganic complexes and their 
significance 
UNIT-4   

Spectroscopy: Application of 1H NMR, FTIR, Mass spectrometry 
Analytical Chemistry: Basic concepts of accuracy, precision, standard 
deviation and errors 
Nanomaterials: Basics of 0D, 1D and 2D nanomaterials 
Green chemistry: Basic Principles of green chemistry 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Mathematics                       (50 marks) 
 
 



 



 



 



 

 
 
 
 
 
 


