


SYLLABUS: CHEMISTRY 

UNIT- I 

PERIODIC PROPERTIES – ATOMIC RADIUS – IONIC RADIUS, IONIZATION 

POTENTIAL, ELECTRON AFFINITY AND ELECTRONEGATIVITY – THEIR SIGNIFICANCE IN 

CHEMICAL BONDING.  

 

VB THEORY, MO THEORY – APPLICATIONS – COMPARISION OF VB AND MO 

THEORIES – VSEPR THEORY – BOND ORDER – BOND ENERGY – BOND LENGTH BOND 

POLARITY – PARTIAL IONIC CHARACTER OF BONDS – THE CONCEPT OF MULTI-

CENTRE BOND – ELECTRON DEFICIENT COMPOUNDS – HYDROGEN BOND – ITS 

INFLUENCES.  

 

NON AQUEOUS SOLVENTS – A GENERAL STUDY OF TYPICAL REACTIONS IN 

NON AQUIEOUS MEDIA – COMPARISON WITH REACTIONS IN AQUEOUS MEDIA.  

 

SOLID STATE CHEMISTRY – IONIC BONDING – LATTICE ENERGY – BORN 

EQUATION – BORN HABER CYCLE – RADIUS RATIO RULE – BORN MEYER EQUATION – 

KAPUSTINSKI’S MODIFICATION – ENERGETICS OF THE DISSOLUTION OF IONIC 

COMPOUNDS IN POLAR SOLVENTS – DIFFERENT TYPES OF ELECTOSTATIC 

INTERACTIONS.  

 

STRUCTURAL ASPECTS OF SOLIDS – FOURIER SYNTHESIS AND ANALYSIS 

STRUCTURE FACTORS – SCATTERING FACTORS – SPINELS AND INVERSE SPINELS – 

DEFECTS IN STOINCHIOMETRIC AND NON STOICHIOMETRIC CRYSTALS.  

 

ELECTRICAL PROPERTIES OF SOLIDS – BAND THEORY SEMI CONDUCTORS – 

JUNCTION DEVICES – SUPER CONDUCTIVITY – IONIC CONDUCTIVITY – OPTICAL 

PROPERTIES OF SOLIDS – LASERS AND PHOSPHORS – PHOTOVOLTAIC EFFECT – 

SOLAR ENERGY.  

 

MAGNETIC PROPERTIES OF SOLIDS – DIFFERENT TYPES – DIA, PARA, FERRO, 

ANTIFERRO AND FERRI MAGNETISM – MAGNETIC HYSTERESIS. 
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SYLLABUS: CHEMISTRY 

UNIT- II 

 

CO-ORDINATION CHEMISTRY – METHODS OF PREPARATION OF 

COMPLEXES – ISOMERISM IN COMPLEXES – APPLICATIONS OF COMPLEX 

FORMATION IN ANALYTICAL CHEMISTRY – COMPLEXES AND THEIR STABILITY 

CHELATE EFFECT STABILITY CONSTANTS – THEIR DETERMINATION – 

COMPLEXES OF METALS IN DIFFERENT OXIDATION STATES AND THEIR 

STABILITY.  

 

OPTICAL ACTIVITY AND CONCEPT OF CHIRALITY – DIFFERENT KINDS OF 

OPTICALLOY ACTIVE COMPOUNDS – CONFIGURATION – FOSCHER, SAWHORSE 

AND NEWMAN PROJECTIONS – ABSOLUTE CONFIGURATION R AND S 

NOTATIONS – METHODS WITH MORE THAN ONE CHIRAL CENTER – 

ASYMMETRIC SYNTHESIS – OPTICAL PURITY. 

 

GEOMETRICAL ISOMERISM RESULTING FROM DOUBLE BONDS – THE 

E.Z.SYSTEM OF NEMENCLATURE – GEOMETRICAL ISOMERISM OF 

MONOCYCLIC COMPOUNDS AND FUSED RING SYSTEMS – STEROSPECIFIC AND 

STEREO SELECTIVE REACTIONS WITH EXAMPLES.  

 

CONFERMATIONAL ANALYSIS – CONFORMATION AND REACTIVITY IN 

ACYLIC AND CYCLO – HEXANE SYSTEMS – CONFORMATION OF DECALINS, 

CYCLOHEXANE AND CYCLOHEXANONE. 
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SYLLABUS: CHEMISTRY 

UNIT- III 

ORGANIC REACTION MECHANISMS – GENERAL METHODS OF INVESTIGATING 

REACTION MECHANISMS – KINETIC AND NON-KINETIC METHODS – DIFFERENT TYPES 

OF REACTION INTERMEDIATES. 

 

ALIPHATIC NUCLEOPHILIC SUBSTITUION SN1, SN2 AND SNI REACTIONS – 

SUBSTITUTION AT VINYLIC AND BENZYLIC CARBON – STEREO CHEMISTRY OF 

NUCLEOPHILIC REACTION – SOLVENTS AND SUBSTITUENT EFFECTS – 

NUCLEOPHILICITY NEIGHBORING GROUP PARTICIPATION. 

 

ADDITION TO DOUBLE AND TRIPLE BONDS – MECHANISM HYDRATION – 

HYDROBORATION – HYDROXIYLATION – EPOXIDATION. 

 

ELIMINATION REACTIONS E1, E2, E1CB MECHANISM – ORIENTATION EFFECTS 

IN ELIMINATION REACTIONS – STEREO CHEMISTRY OF ELIMINATION REACTORS - 

DEHYDRATION OF ALCOHOLS – DEHYDRO HALOGENATION – COPE ELEMINATION. 

 

HETEROCYCLICS – SYNTHESIS AND REACTIVITY OF FURAN, THIOPHENE, 

PYRROLE PYRIDINE, QUINOLINE, ISOQUINOLINE, INDOLE, FLAVENES, AND 

ANTHOCYANINS – SKRAUP SYNTHESIS – FISCHER INDOLE SYNTHESIS. 

 

THE CHEMISTRY OF NATURAL PRODUCTS STRUCTURE ELUCIDATIONS AND 

BIOGENESIS OF THE FOLLOWING: 

ALKALOIDS : RETICULENE, RESERPINE, MORPHINE 

TERPENOIDS  : ZINGIBERENE, SQUALENE, LANOSTEROAL 

STEROIDS   : CHOLESTEROL, OESTRONE, PROGRESTERONE 

CARBOHYDRATES: MALTOSE, STARCH, CELLULOSE (BIOGENIS NOT EXPECTED) 

 

STRUCTURE AND FUNCTIONS OF BIOPOLYMER SUCH AS PROTEINS AND 

NUCLEIC ACIDS – PRIMARY, SECONDARY AND TERTIARY STRUCTURES OF PROTEINS – 

MECHANISM OF ENZYME ACTION – DNA AND RNA. 
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SYLLABUS: CHEMISTRY 

UNIT- IV 

THE OLD QUANTUM THEORY – INADEQUACY OF CLASSICAL MECHANICS – 

FAILURE OF CLASSICAL MECHANICS – SUCCESS OF QUANTUM HYPOTHESIS 

EXPLAINING BLACK BODY RADIATION – PHOTO ELECTRIC EFFECT – THE HYDROGEN 

SPECTRUM – BOHR’S EXPLANATION OF HYDROGEN SPECTRUM – FAILURE OF 

BOHR’S MODEL. 

 
DE BROGLIE’S POSTULATES OF MATTER WAVES – EXPERIMENTAL 

OBSERVATION OF MATTER WAVES – HEISENBERG’S UNCERTAINLY PRINCIPLE – 

WAVE PARTICLE DUALISM – DAVISSON, GARMER EXPERIMENTS – POSTULATES OF 

QUANTUM MECHANICS – TIME DEPENDENT SCHRODINGER EQUATION – NEEDS OF 

AN ACCEPTABLE WAVE FUNCTION – PHYSICAL SIGNIFICANCE OF PSI FUNCTION. 

 
OPERATORS IN QUANTUM MECHANICS. OPERATOR ALGEBRA – LINEAR AND 

HERMITIAN OPERATORS –M EIGEN FUNCTIONS AND EIGEN VALUES – HAMILTONIAN 

OPERATORS – ANGULAR MOMENTUM. 

 
APPLICATION OF SCHRODINGER EQUATION – PARTICLE IN ONE AND THREE 

DIMENSIONAL BOXES – QUANTUM MECHANICAL RESULTS FOR A SIMPLE HARMONIC 

OSCILLALTOR AND RIGID ROTATOR - APPROXINATION METHODS – PERTURBATION 

METHODS – VARIATION METHOD – VB AND MO METHODS. 

 
SYMMETRY ELEMENTS AND SYMMETRY OPERATIONS – POINT GROUPS – 

REPRESENTATION OF GROUPS REDUCIBLE AND IRREDUCIBLE REPRESENTATIONS 

CHARACTERS TABLES – ORTHOGONALITY THEOREM AND ITS CONSEQUENCES. 

 
SYMMETRY SELECTION RULE FOR IR AND RAMANSPECTRA – SYSTEMATIC 

PROCEDURE FOR DETERMINING SYMMETRIES OF NORMAL MODES OF VIBRATION – 

SYMMETRY APPLIED TO MO THEORY AND ORBITAL HYBRIDIZATION. 
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SYLLABUS: CHEMISTRY 

UNIT- V 

THERMODYNAMIC EQUATIONS OF STATE – CLOSED AND OPEN SYSTEMS – 

PARTIAL MOLAL QUANTITIES – CHEMICAL POTENTIAL WITH TEMPERATURE AND 

PRESSURE – THIRD LAW OF THERMODYNAMICS. 

FUGACITY – METHODS OF DETERMINATION – ACTIVITY AND ACTIVITY CO-

EFFICIENT – STANDARD STATES FOR GASES, 

LIQUIDS – SOLIDS AND SOLUTIONS – MEAN ACTIVITY CO-EFFICIENTS OF 

ELECTROLYTES. 

MAXWELL’S DISTRIBUTION OF MOLECULAR VELOCITIES – DERIVATION OF 

EXPRESSION FOR AVERAGE, MOST PROBABLE AND RCOT MEAN SQUARE VELOCITIES 

– MICROSTATES MACROSTATES – PARTIAL FUNCTIONS – SACKUR TETRODE 

EQUATION – STATISTICAL APPROACH TO THE THIRD LAW OF THERMODYNAMICS – 

MAXWELL BOLTZMANN – BOSE EINSTEIN AND FERMI DIRACE STATISTICS – HEAT 

CAPACITIES OF SOLIDS – EINSTEIN AND DEBYE MODELS LOW TEMPERATURE – 

NEGATIVE ABSOLUTE TEMPERATURE. 

CHEMICAL EQUILIBRIUM – THERMODYNAMIC DERIVATION OF EQUILIBRIUM 

CONSTANT – STANDARD FREE ENERGY – CALCULATIONS. 

PHASE EQUILIBRIUM – THERMODYNAMIC DERIVATION OF PHASE RULE 

APPLICATION OF PHASE RULE – THREE COMPONENT SYSTEMS. 

CHROMOTOGRAPHY – COLUMN, PAPER, THINLAYER, GAS-LIQUID, HIGH 

PRESSURE LIQUID CHROMATOGRAPHY HPLC PRINCIPLE AND APPLICATIONS. 

THERMAL ANALYSIS – DIFFERENT THERMAL ANALYSIS (DTA) – PRINCIPLE AND 

APPLICATIONS – THERMOGRAVIMETRIC ANALYSIS (TGA) PRINCIPLE AND 

APPLICATION. 

CHEMICAL CRYSTALLOGRAPHY – DIFFRACTION METHODS – X RAY NEUTRON, 

ELECTRON DIFFRACTION METHODS. PRINCIPLE AND APPLICATIONS. 

POLARIMETRY – CIRCULAR ICHROISM – OPTICAL ROTATORY DISPERSION 

(ORD) PRINCIPLE AND APPLICATIONS.  
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SYLLABUS: CHEMISTRY 

UNIT- VI 

 
NUCLEAR – CHEMISTRY – NUCLEAR NADII SPIN AND MOMENTS – 

NUCLEAR STRUCTURE – NUCLEAR FORCES – NUCLEAR STABILITY – NUCLEAR 

MODES – MODES OF RADIOACTIVITY DECAY. NUCLEAR ISOMERISATION 

NUCLEAR REACTION ENERGY – COULOMB BARRIER CROSS SECTION – 

EXCITATION FUNCTION – RADIACTIVE EQUILIBERIA – TYPES 

OF NECLEAR REACTIONS – NUCLEAR FISION NUCLEAR REACTORS – ATOMIC 

POWER PROJECT IN INDIA – RADIATION HAZARDS – RADIATION DESIMETRY – 

NUCLEAR FUSION – STELLAR ENERGY. 

 

APPLICATION OF RADIOACTIVITY – TRACER TECHNIQUES – NEUTRON - 

ACTIVATION ANALYSIS – ISOTOPE DILUTION ANALYSIS – INTERACTION OF 

RADIATION WITH MATTER – RANGE OF ALPHA AND BETA PARTICLES – 

ABSORPTION CO-EFFICIENT.  

 

ORGNOMETALLIC COMPOUNDS – METALLECENCES – ARENE 

COMPLEXES – NONAROMATIE OLEFINS AND ACETYLENES COMPLEXES – 

CATALYSIS BY ORGANOMETALLIC COMPOUNDS WILKINSON’S CATALYST – 

OXOPROCESS – WECKER PROCESS – ZIEGLER – NATTA CATALYSIS. 

 

INORGANIC PHOTO CHEMISTRY – PHOTOCHEMICAL REACTIONS OF 

COORDINATION AND ORGAN METALLIC COMPOUNDS – PROPERTIES OF 

EXCITED STATES – CHARGE TRANSFER PHOTO OXIDATION, PHOTO 

REDUCTION, PHOTO SUBSTITUTION, PHOTO ISOMERISATION - PHOTO 

CHEMICAL CONVERSION – SOLAR ENERGY. 
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SYLLABUS: CHEMISTRY 

UNIT- VII 

 
TERM SYMBOLS AND TERM STATES – DN - IONS ENERGY LEVELS – 

DIAGRAMS WEAKFIELD AND STRONG FIELD AND STRONG FIELD CONCEPTS – 

SPIN ORBIT COUPLING – THE NEPHELANXETIC EFFECT CHARGE TRANSFER 

SPECTRA – APPLICATIONS OF UV, IR, NMR, BSR AND MOSSBAVER 

SPECTROSCOPY TECHNIQUES IN THE STUDY OF CO-ORDINATION CHEMISTRY. 

 

MAGNETIC INTERACTIONS – MAGNETIC SUSCEPTIBILITIES 

DETERMINATION – APPLICATION IN CO-ORDINATION CHEMISTRY. 

APPLICATION OF VB, MO, CF AND LF THEORIES IN CO-ORDINATION 

CHEMISTRY – GROUP THEORETICAL APPROACH – SPLITTING OF D-ORBITALS – 

SPECTRO-CHEMICAL SERIES – CONCEPT OF WEAK AND STRONG FIELDS – 

THERMODYNAMIC AND CHEMICAL EFFECT OF D-ORBITALS SPLITTING – JAHN 

TELLER DISTORTION.  

 

NUCLEAR MAGNETIC RESONANCE SPECTROSCOPY – THEORY – STUDY 

OF PMR – CHEMICAL SHIFT – TYPE OF SHIELDING – SPIN-SPIN COUPLING SPIN 

DECOUPLING – SPPLICATIONS TO SIMPLE NATURAL PRODUCTS.  

 

ELECTRON SPIN RESONANCE SPECTRO SCOPY – PARAMAGNETISM – 

NUCLEAR HYPERFINE STRUCTURE – HYPERFINE COUPLING. 
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SYLLABUS: CHEMISTRY 

UNIT- VIII 

 
HUCKEL’S RULE AND CONCEPT OF AROMATICITY – AROMATICITY OF 

BENZENOID – NONBENZENOID AROMATICS. THE ANNULENES - AROMATICITY 

IN CHARGED RINGS AND FUSED RING SYSTEMS. AROMATIC ELECTROPHILIC 

SUBSTITUTION – MECHANISM AND REACTIVITY, TYPICAL REACTIONS TO 

INCLUDE DIAZONIUM COUPLING – HALOGNATION, SULPHONATION.  FRIEDAL 

CRAFT ALKYLATION AND ACYLATION. AROMATIC NUCLEOPHILIC 

SUBSTITUTION – BENZYNE MECHANISM – EXAMPLES. OXIDATION – 

REDUCTION REACTIONS – MECHANISMS – SELECTIVITY IN OXIDATIONS AND 

REDUCTIONS. 

 

MOLECULAR REARRANGEMENTS – REARRANGEMENTS WITH CARBON 

TO NITROGEN, CARTON TO OXYGEN AND CARBON MIGRATIONS. CURTIVS, 

LOSSEN, SCHMITTS BAEYER – VILLIGER, PINACOL – PINACOLENE, BENZOIL – 

BENZILICACID, BENZIDINE, FAVORSKI AND FRIES REARRANGEMENTS – 

SIGMATROPIC REARRAGEMENTS – CLAISEN AND COPE. PERICYCLIC 

REACTIONS, SELECTION RULES – ORBITAL SYMMETRY – LECTROCYCLIC 

REACTIONS – CYCLE ADDITIONS SIGMATROPIC REACTIONS. 

 

MODERN SYNTHETIC REACTIONS – DIELS ALDER REACTION WITTING 

REACTIONS – STORK ENAMINE REACTIONS – MANNICH REACTIONS, BIRCH 

REDUCTIONS. 
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SYLLABUS: CHEMISTRY 

UNIT- IX 

 
THEORIES OF REACTION RATES – SIMPLE COLLISION THEORY – 

ABSOLUTE REACTION RATE THEORY (ARRT) – REACTION CO-ORDINATE – 

POTENTIAL ENERGY SURFACES. HAMMETT – TAFT EQUATION – HAMMETT 

ACIDITY FUNCTION – ACID BASE CATALYSIS BRONSTED RELATION ENZYME 

CATALYSIS – MICHAELIS MENTON LAW – INFLUENCE OF PH AND 

TEMPERATURE. SURFACE PHENOMENON – HETEROGENEOUS CATALYSIS – 

ABSORPTION ISOTHERMS. ELECTROLYTIC CONDUCTANCE – APPLICATIONS – 

SOLUBILITY PRODUCT – INTERIONIC ATTRACTION THEORY – DEBYE – HUCKEL – 

ONSAGER EQUATION – EQUIVALENT CONDUCTIVITY OF ELECTRO LYTES.  

 

ELECTRO POTENTIALS – ELECTROCHEMICAL CELLS – ELECTRODE – 

ELECTROLYTE INTERFACE – ELECTRICAL DOUBLE LAYER ELECTRO CAPILLARY 

PHENOMENA – ELECTRO KINETIC PHENOMENA – MEMBRANE POTENTIAL – 

POLARISATION – OVER POTENTIAL – POLAROGRAPHY – CONCENTRATION 

POLARIZATION – ELECTRO CHEMICAL POLARIZATION – SUTLER – VOLMER 

EQUATION. 
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SYLLABUS: CHEMISTRY 

UNIT- X 

 
THEORY AND APPLICATIONS OF THE FOLLOWING SPECTROSCOPIC 

METHODS; ELECTONICS SPECTRA-UV-VISIBLE SPECTRA – IR SPECTRA – RAMAN 

SPECTRA – LASER – RAMAN SPECTRA – NMR – WCR- ESR SPECTRA – 

MOSSBAVER SPECTRO SCOPY – PHOTOELECTRON SPECTRO SCOPY – POLY 

MERISATION REACTIONS – MECHANISM – STEROCHEMICAL ASPECTS. TYPES 

OF POLYMERS – ORGANIC AND INORGANIC POLYMERS – PREPARATION – 

PROPERTIES – STRUCTURE – POLYSTYRENE – POLYVINYLCHLORIDE – 

POLYESTERS – NYLON – PHENOL RESIN – AMINO RESINS – EPOXY RESINS. 

PHOSPHONITRILIC COMPOUNDS – SILICONS – BORAZINES APPLICATIONS OF 

POLYMERS. 
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CHEMISTRY  
 

 

 

 

 

 


