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INORGANIC CHEMISTRY
-_— O M.M.33
UNIT-I )
A. ATOMIC STRUCTURE
Bohr’s theory, its limitation and atomic spectrum of hydrogen atom. General idea of de-Broglie

mmatter-waves, Heisenberg uncertainty principle, Schrodinger wave equation, significance of ¥
and ‘Pz, radial & angular wave functions and problabijjty distribution curves, quantum numbers,
Atomic orbital and shapes of s, p, d orbitals, Aufbau and Pauli exclusion principles, Hund's
Multiplicity rule, electronic configuration of the elements, -

B. PERIODIC PROPERTIES _
Detailed discussion of the following periodic properties of the elements, with reference tos and

p-block. Trends in periodic table and applications in predicting and explaining the chemical

behavior.
.2) Atomic and jonic radi,
b) Ionization enthalpy,

c) Electron gainAenthalpy,
d) Electronegativity, Pauling’s, Mulliken’s, Allred Rochow’s scales.

e) Effective nuclear charge, shielding or screening effect, Slater rules, variation of

~ effective nuclear charge in periodic table.

UNIT-II

CHEMICAL BONDING I _ ‘ :
Iouic bond: Ionic Solids - Jomic structures, radius ratio & co-ordination number, limitation of

radius ratio rule, lattice defects, semiconductors, lattice eﬁ'crgy Bom- Haber cycle, Solvation
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COCIgY and solubility of lonic solids, polarising power & polarisabilitry of ions, Fajans rule, Tonic
"+~ character ;

In covalent €ompounds: Bond moment and dipole moment, Percentage ionic character

Cctronegatiity difference, Metallic bord-free electron, Valence bond
& band theories,

CIIEMICALBONDmG a

Covalent bong: Lewis structure, Valence bond theory and its limitations, Concept

of
hybridization, Energetics of hybridizatio

1, equivalent and non-equivalent hybni _grbitals.
) Valence shell electron pair repulsion theory (VSEPR)

and ions containing lone pairs and bond
SF4 CIF and IC]z

, shapes of the following simple molecules

pairs of electrons: H,0, NH3, PCls, PCls, SFe. H;0",
" Molecular orbital theory. Bond order and bond strength, Molecular orbital
diagrams of diatomic and simple polyatomic molecules N,, Oy, F,, co; I;IO

T ONITIV-

A SBLOCK ELEMENTS
Generaj

Phosphorus, Boranes, borazines

;—fullerenes, -
graphene and silicates, interhalogens and pseudohalogens. '

A CHEMISTRY OF NOBLE GASES

Chemical Properties of the noble gases, chemistry of Xenon, structure, bonding in xenon
compounds

B. THEORETICAL'PRIN
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PAPER:II

ORGANIC CHEMISTRY
UNIT-I_-_ BASICS OF ORGANIC CHEMISTRY
Hybridization, Shapes of molecules, Influence of hybridization on bond properties. Electronic

Displacements: Inductive, electromeric, resonance and mesomeric effects, hyperconjugation and
their applications;‘ Dipole moment. Electrophiles and Nucleophiles; Nucleophilicity and basicity;
Homolytic and Heterolytic cleavage, Generation, shape and relative stability of Carbocations,

Carbanions, Free radicals, Carbenes and Nitrenes. Introduction to types of organic reactions:

Addition, Elimination and Substitution reactions.

UNIT-II INTRODUCTION TO STEREOCHEMISTRY

Optical Isomerism: Optical Activity, Specific Rotation, Chirality/Asymmetry, Enantiomers,
Molecules With two or more chiral-centres, biastcreoisomcm, meso compounds, Relative and
‘absolute configuration: Fischer, Newmann and Sawhorse Projection formulae and their
. int;xconvcrsions; Erythrose and threose, D/L, d/1 system of nomenclature, Cahn-Ingold-Prelog

f system of nomenclature (C.LP rules), R/S nomenclature. Geometrical isomerism: cis-trans, syn-

anti and E/Z notations.

UNIT-IO CONFORMATIONAL ANALYSIS OF ALKANES )
Conformational analysis of alkanes, ethane,i butane, cyclohexane and sugars. Relative stability
and Energy diagrams. Types of cycloalkanes and their relative stability, Baeyer strain theory:
Theory of strainless rings, Chair, Boat and Twist boat conformation of cyclohexane With‘ energy
diagrams; Relative stability of nﬁono-substituted cycloalkanes and disubstitut’p/d cyclohexane.

]
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~UNIT-IV.  CHEMISTRY OF ALIPHATIC HYDROCARBONS

A. Carbon-Carbon sigma (c) bonds
Chemistry of alkanes: Formation of alkanes, Wurtz Reaction, Wurtz-Fittig Reaction, Free radical
substitutions: Halogenation-relative reactivity and selectivity.
B. Carbon-Carbon Pi (m) bonds: .
Formation of alkenes and alkynes by chmmahon reactions, Mechanism of El, E2, Elcb
reactions. Saytzeff and Hofmann eliminations. ‘ )
~) Reactions of alkenes: Electrophilic additions and mechanisms (Markownikoff/ Anti -
Markownikoff addition), mechanism of oxymercuration-demercuration, hydroboration-
xidation, ozonolysis, reduction (catalytic and chemical), syn and anti-hydroxylation (oxidation).
1,2-and 1,4-addition reactions in conjugated dienes and, Diels-Alder reaction; Allylic and

——————benzylic bromination and mechanism, e.g. propene, 1-butene, toluene, ethyl benzene.
Rcacﬁom of alkynes: Acidity, Electrophilic and Nucleophilic additions. Hydration to form
carbonyl compounds, Alkylation of terminal alkynes.

UNIT-V AROMATIC HYi)ROCARBONs

Aromaticity: Hiickel’s rule, aromatic character of arenes, cyclic carbocations/ carbanions and
heterocyclic compounds with suitable examples. Electrophilic aromatic  substitution:
halogenation, nitration, sulphonation and Friedel-Craft’s alkylation/acylation—with —their — -
mechanism. Directive effects of the groups.”
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6. McMurry, . J.E. Fundamentals of Organic Chemistry, 7th Ed. Cengage Leaming India
Edition, 2013.

7. Organic Chemistry, Payls v, Bruicc_, 2n0d Edition, Prentice-Hall, International Edition
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- : PAPER - III

\_pmlSIGAL—GHEI\ﬂSTRY~ M.M.34
UNIT-1
MATHEMATICAL CONCEPTS FOR CHEMIST

Basic Mathematical Concepts: Logarithmic relations, .curvc sketching, linear graphs, Properties (

of straight line, slope and intercept, Functions, Differentiation of functions, maxima and minima;
integrals; ordinary differential equations; vectors and matrices; determinants; Permutation and
combination and probability theory, Significant figures and their applications.

UNIT-II
GASEOUS STATE CHEMISTRY
Kinetic molecular model of a gas: postulates and derivation of the kinetic gas equation; collision

) frequency; collision diameter; ‘mean free path; Maxwell distribution and its use in evaluating
molecular velocities (average, root mean square and most probable) and average kinetic energy,
law of equipartition of energy, degrees of freedom and molecular basis of heat capacities. Joule

-Thompson effect, Liquification of Gases. A .
Behaviour of real gases: Deviations from ideal gas behaviour, compressibility factor (2), and its

variation with pressure and temperamré for different gases. Causes of deviation from ideal

* behaviour. van der Waals equation of state, its derivation and apph'caﬁon in explaining real gas
behavionr, calculation of Boyle temperature. Isotherms of real gases and their comparison with- -
van der Waals isotherms, contimuity of states, cﬁtical state, relation between critical constants

~and van der

Waals constants, law of corresponding states.

UNIT-III | | - )

-
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Al LIQUID STATE CHEMISTRY
Intermolecular forces, magnitude of intermolecular force, structure of liquids, Propertics of
liquids, viscosity and surface tension.
B. COLLOIDS and SURFACE CHEMISTRY
Classification, Optical, Kinetic and Electrical Properties of colloids, Coagulation, Hardy Schulze
law, flocculation value, Protection, Gold number, Emulsion, micelles and types, Gel, Syneresis
| and thixotrophy, Appﬁcaﬁon of colloids.
? Physical adsorption, chemisorption, adsorption isotherms (Langmuir and Freundlich). Nature of
adsorbed state. Qualitative discussion of BET.

U{\’IT-IV o
B 7A%OLID STATE CHEMISTRY o
Nature of the solid state, law of constancy of interfacial an
indices, elementary ideas of symmetry, symmetry elements and symmetry operations, qualitative
seven cryétal systems and fourteen Bravais lattices; X-ray

gles, law of rational indices, Miller

idea of point and space groups,
diffraction, Bragg’s law, a sunplc account of rotating crystal method and powdcr pattern meihod.

Crystal defects.

S

UNIT-V

A. CHEMICAL KINETICS -
Rate of reaction, Factors influencing rate of reaction, rate law, rate constant, Order and

i

molecularity of reactions, rate determining step, Zero, First and Second order reactions, Rate and

Rate Law, methods of determining order of reaction, Chain reactions.
Temperature dependence of reaction rate, Arrhenius theory, Physical significance of Activation
energy, collision theory, demerits of collision theory, non mathematical concept of transition
state theory.

B. CATALYSIS

Homogeneous and Heterogeneous
catatysed reactions, Mlcellar catatysed reactions, Industrial applications of Catalysis: . - -

Catalysis, types of catalyst, characteristic of catalyst, Enzyme
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