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Instructions :
* The figures in the margin indicate full marks.
¢ Answer all questions.

* Candidates are required to give their answers in
their own words as far as practicable.

* All questions have been printed both in English and
Hindi. In case of any ambiguity in Hindi version,
the English version shall be considered authentic.

e Parts of the same question must be answered
together and must not be interposed between
answers to other questions.
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SECTION—I
Eus—I

1. (@) Explain the bonding in terms of
the molecular orbital approach of the
following molecules :

(i) NO
(ii) CO
(p) What is lattice energy? Explain with

examples. Describe Born-Haber cycle
and discuss its significance.

(c) Explain the concept of resonance and
resonance energy. Discuss sigma and
pi bonds. Give examples. 20+15+15=50
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2. (a) Briefly explain the free energy change
in chemical reactions and equilibrium
constant. Discuss the effect of
temperature and pressure on chemical
equilibrium.

(b) Discuss the Debye-Hiickel theory of
strong electrolytes and their quanti-
tative treatment. Describe electrolytic
conductance theory.

() Describe concentration cells and
liquid junction potential. Describe the
applications of e.m.f. measurements
of fuel cells. 20+15+15=50
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OR / Jtoar

Write short notes on the following : 10x5=50

(@)
(b)
(c)
(@)
(e)

Quantum numbers

Third law of thermodynamics
Defects in crystals

Half-life of a reaction

C, and C,

Frafafes w @fém feofimt fafeg -
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() rfufsran & ared-amyg

(®) c, 3R C,

3. (a

Describe Lambert-Beer law. What is law
of photochemistry? Explain quantum
efficiency along with reasons for high
and low quantum yields.

49/FG/CC/M-2022-08/110A ( Continued )



(5)
(b) Discuss synergistic bonding in metal
carbonyls taking suitable examples.

(c) Give a brief account of the valence.
bond theory and crystal field theory

with examples. 20+15+15=50
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OR / 3t

(a) Give brief accounts of reactions in the
following non-aqueous solvents :

(i) Liquid ammonia
(ii) Sulphur dioxide
(b) Discuss the oxidation states and

magnetic and spectral propertles of
lanthanides and actinides.
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(c) Describe the kinetics of polymerization
and photochemical reactions.
20+15+15=50
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SECTION—II
Gus—II

4. (a) Describe the general methods of study
of mechanisms of organic reactions
illustrating with examples. Discuss the
formation and stability of reactive
intermediates.

(b) Explain Michael’s addition to
conjugated carbon-carbon  double
bonds. Discuss the mechanism of
aromatic electrophilic and nucleophilic
substitution reactions.
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() What is elimination reaction? Discuss
the mechanism of El1, E2 and ElcB
eliminations. 20+15+15=50
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5. (@) What is a pericyclic reaction? Explain
its classification with examples. Give
an elementary study of Woodward-
Hoffmann rules of pericyclic reactions.

() Describe the physical chemistry of
~ polymers with respect to the following :
(i) End group analysis
(ii) Sedimentation
(iii) Light scattering
(iv) Viscosity of polymers
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(c) What are synthetic fibres? Explain the
synthesis and properties of Nylon 66
and Nylon 6. 20+20+10=50
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(a) Discuss the chemistry of the following
name reactions :

(i) Dieckmann reaction
(ii) Reimer-Tiemann reaction
(iii) Cannizzaro reaction
(iv) Aldol condensation
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(b) Write short notes on the following
compounds :
() Phosphonitrilic halide compounds

(ii) Silicones
(iii) Borazines

Discuss the uses of the following
reagents in organic synthesis :

(c)
(i) HIO,
(i) NaBH,
(iii) LiAIH,
(F) FafaRea am afvfraet & wem = ==t
HIfT :
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(ii) Tr-feam srfufsrn
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20+15+15=50
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() FEtE dvee #§ fefelan sfiedst % swEm
w == AR

(i) HIO,
(i) NaBH,
(ii)) LiAIH,

6. (a) Describe the principles and applications
of UV-visible and NMR spectra for
structure determination of simple
organic and inorganic molecules.

(b) Discuss the rotational IR and rotational
Raman spectra of diatomic molecules
taking suitable examples.

(c Comment on the specificity of the
functional groups in IR and Raman
spectroscopy. 20+15+15=50
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OR / 3t¥at

Define singlet and triplet states. Explain
the electronic spectra with respect to
the following :

() Conjugated double bonds
(i) Unsaturated carbonyl compounds

Explain chemical shift and spin-spin
coupling in NMR.

Describe the principle of ESR. Discuss
the ESR of inorganic complexes and
free radicals. 20+15+15=50
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