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{. Atomic structure and chemical bonding. Quantus
theory, Heisenberg's uncertainty principle Schrodinger was
equation (time independent) interpretation of the
function, particle in a one-dimensional box, quantum num
hers,. hydrogen atom wave funetions. }

Shapes of S.P. & D arbitals, lonicbhend; Lattice enerf
Born-Haber eycles, Fajans rule, dipole moment, char
iatics of ienic compounds, electrohegativity differer
Cevalent and its general characteristics. valenee
approach Concept of reasonance and reasonance et
Electronis configuration of H2-F2ZN202P2., No, CO and
molecules in terms of molecular orbital approach. Sigma
pi bonds. Bond order, bond strength & bond length.

9. Thermodynamics : Work, heat and energy Fin
law of thermody-namies. Enthalpy, heat capacity Relatia
ship between Cp and Cv. Laws of thermachemistry, Kire
equation Spontansous a nel non-spontanesus changes, 5econ
law of thermodynamics, Entropy changes, in gases
reversible and irreversible processes,. Third law of th
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lodynamics. Free energy, variations of free energy of a gas
Bith temperature, pressure and volums. Gilbs
Melmholtzequation. Chemical potential. Thermodynamie
riteria or equilibrium, Fres energy change in chemical
paction and equiliibrium: Constents effect of Lemperature
£ pressure on chemical equilibrium, Caleulation of equil
frium constants from thermodynatie. measurements.

4. Solid State : Forms of soilids, law of constancy
i interfacial angles. Crystal systems and erystal elasses
frystallographic groups) Designation of crystal faces. latice
ffructure and unit cell Laws of rational indices. Bragg's law,
Sray diffraction by erystals, Defects in crystals: Ei'Err[entm:,-
Rdy of liquid erystals)

4. Chemical Kineties : Order and Molecularity of a
action. rate Equations (differential & intergrated forms)
zero, first and second order reactiohs half life of a
lon. Effect of temperature, pressure and catalysts of
lon rates, Collision theory of reaction raies of bhimelecular
actions. Absolute reaction rate theory. Kinetics of
erisation and photo-chemical reactions,

6. Electrochemistry - Limitations of Arrhenius the-
¥ of dissociation, Debye - Hucket theory of strong elec-
plytes and its quantitative treatment. Eleetrolytic conduc-
fice theory and theory of activity co-efficient Derivation
imiting laws for various equilibria and transport propertics
lelectrolyte: solutions,

B. Llum:e_rntrat;nn cells : liquid junction potential,
plication of em.f measurements of fuel ecells, :
7. Photochemistry - Absorption of light, lambert
Br's laws laws of photochemistry. Quantum efficiency.
fions for high and low quantum yields. Photo-electric colls.
8. General chemistry of 'd’ block elements:

1015



{a) Hlectronic configuration, introduction to thes
ories of bonding in transition metal complex-
es. Crystal field Theory and its modifications,
applieations of the theories in the explana-
tion of magnetism and électronies speetra of
metal complexes.

4
(tb)  Metal Corbonyls - Cyclopentadien], Olefin
and acetyiens complexes,

{el' Compounds with metal-metal bonds and metal
atom clusters.

9. General Chemistry of ‘I' block elements :
Lanthanided and actinides; Separations, Ozidation E_tﬂtﬂﬂ',j
magnetic and spectral properties.

10. Reactions in non-aqueous selvants (liquid ammonia
and sulphur dioxide)

PAPER -1I

Reaction Mechanisms : General methods  (hoth
kinetic and non-kinetic) of study of mechanisms of OTEAnie
reactions illustrated by examples, Formation and stability
of reactive intermediates (Carbocations, earbanions, free
radicals, earbenes, nitrenes and benaynes),

SN' and SN* mechanisms - HI1, H2 and E1l CB
eleminations -cis and trans addition of carbon to earbon
double  honls -mechanism of addition to carbon exygen
double-Michael addition-addition to conjugated carbon-car-
bon double bonds-aromatic electrohilie and nueleophilic
substitutions allylic and benzylic; substitutions.

2. Perieyelic reactions : Classifiestion and exam-

ples - and elementary study of woodward - Holfmann rules.
of pericyclic reactions,

3. Chemistry of the following name reactions L
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condensation, Claisen condensation; Dieck men reac-

Parkin reaction, Reimer-Tiemann reaction, Cennizzaro
Jtn.

4. Polymeric Systems:

(a) Physical Chemistry of Polymers, End group
analysis, Sedimentation, Light Secatering and
Viseosity of Polymars.

() Poalythylene, Polystyrene, Pn{yvinyl Chloride,
Ziegler Natta Catalysis, Nylon Terylene..

le)  Enorganic Polymeric Systems: Phosphanitric
halide compouns; Silicones; Barazines.

Friedel - Craft reaction, Reformatsky reae-
tion, Pinacol - Pinacslons, Wagner - Mesrwein
and Beckmann rearrengements;, and their
mechanisms - uses of the lollowing reagents
in organic systhesis: 05 04 HID4, NBS,
diborane, Na-liquid: ammonia, NaBH4, LiA
4. ;

5. Photochemieal reactions of organiec and inor-
ic compounds - types or reactions and examples and
thetic uses- Methods used in structure determination;
inciples and applications of UV-visible, IR, TH. NMH and
s spectra for structure determination of simple organic
il inorganie molecules:

5. Molecalar Struetural detarmi.l_]aﬁon_s ¢ Pringi-

es and Applications to simple organie and in-organic
lolecules,

(i} Rotational speetra of diatomic molecules (in-
frared and Raman), isotopie substitutions
and rotational constants.

(1) Vibrational speetra of diatomie linear sym-
metrie, liner asymmetric and bent tri-atomiec
molecules  (infoared and Raman), :
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(iii) Specificity of the Fun{iiﬂ:';a] groups’ {Inf__'_ el
and Raman}

(iv) Electronic Spectra-Singlet and triplet stat

* conjugated double bonds, A aB unsat
carbonyl ocmpounds.

fy] Nuclear magnetic Reasonance:  Chemie
Shifts, spin-spin coupling.
(vi) Electron Spin Reasonance; Study ol inorgdt
Complexes and free redicals '



