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Instructions :

e The figures in the margin indicate full marks.

« The Question Paper consists of two Sections—I and II.
« Answer six questions in all, selecting three from

each Section.
« 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
wus—I

Write the electronic cor}ggratlon in

terms of molecutar orbital approach for >

the following molecules :
F,, NO

Write short notes on a;n! three of the

following : _
__{ij)—Bond order and bond length
(it) Hydroformylation reaction
/(iiﬁ/Aufbau principle
/(w)/ Lattice energy

Heisenberg’s uncertainty
lain its validity at the
d macroscopic levels.

What is
principle? Exp
microscopic an

Derive Schrodinger wave eguation
(time-independent), and explain the
significance of y and wQ.
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F,, NO

5x3=15
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Explain the importance and limitations
of thermodynamics.

Derive Kirchhoff’s equation to explain
the effect of temperature on heat of
reaction.

Explain the limitations of first law
of thermodynamics and the need of
second law.

Derive Gibbs-Helmholtz equation.
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3/((1) Explain the following : 5x4=20
(i) Space lattice and unit cell

(i) Crystalline solid and amorphous
solid

(iii) I1sotropy and anisotropy

(iv) Plane of symmetry and axis of
symmetry

(b) Write a short note on Born-Haber cycle. 10

'M Iron crystallizes in a b.c.c. system with
a=0-2861 nm. The molar mass of iron
is 55-85 g/mol. Calculate the density of
iron. 10

(d) What is X-ray diffraction? Derive Bragg
equation. Explain why X-rays are
diffracted by crystals. 10
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4. (a) Differentiate between order and
molecularity of reaction. How does the
rate constant for a reaction vary with
the temperature? 15

(b) Write short notes on any three of the
following - 5x3=15
() Hall-life of a reaction

(ii) Rate constant equation for first
order reaction

(1) Zero-order reactions

fv) Methods for determining the order
of a reaction

(c) Give brief description of Arrhenius
theory, activation energy and activated
complex. 10

(d) What are pnmary and secondary photo-
electrochemical reactions?  Explain
Einstein’s law of photochemical
equivalence. 10
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Write short notes on any four of the
following : Se=———

(i) Specific conductance and equi-

valent conductance
(ii) Cell constant and ionic mobility
fiiijy Transport number
(iv) Fuel cells

fv) Quantum yield

5x4=20
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Discuss the winetics of
photochemical reactior, -

Hy(g) + Bry(g) + hv —> 2HBr

the following

What are the limitations of Arrhenius
theory of dissociation? Explain Debye-
Hiuckel theory of strong electrolytes.

What are the laws of photochemistry?
Explain Beer-Lambert law.

Fefafaa @ & 50 = w =fgn fofmt
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Hj(g) + Bry(g) + hv —» 2HBr
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6. (a) Write brief notes on the following : 5x3=15
| (ij Valence bond theory

(ii) Crystal field theory
(iiij) Molecular orbital theory

(b) Discuss bonding pattern and structure 0
in olefin and acetylene complexes. 1

(c) Write the physical and chetmcal
properties of liquid ammoma and
sulphur dioxide as non-aqueous
solvent. 10

(d) Explain paramagnetic properties .of
d-block and f-block elements with
examples. Why do actinides have
greater tendency to form complex salts

than lanthanides? 15
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SECTION—I]
QUg—II

W Classify the following as nucleophile

and electrophile : 10

Cly, AlH3, N(CHy),H, (CH;),C”, BH,,
CH307, NO*, SnCl,, HSO;, CI-

(b) Describe the chemistry and mechanism
of the following name reactions : 5x3=15

() Pinacol-Pinacolone rearrangement

(i) Wagner-Meerwein rearrangement

(i) Beckmann rearrangement
(c) Write short notes on the following :
5x5=25

() Perkin reaction

(i) Claisen condensation
(i) Dieckmann condensation
(iv) Aldol condensation

(v) Cannizzaro reaction

(%) AfFrirema 3 @R % w9 i frffaa
# Ffipa #ifaw
Cl,, AlH;, N(CH;),H, (CH;3);C™, BH;,
CH,;07, NO*, SnCl,, HSO4, CI~
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(@) Prafafgs am sfifFnstl ¥ wrm-fagm ot

(c) Write brief accounts on the following :

g : S5x4=20
(i) - g () Phosphonitric halide compounds
(i) Im-drfem i (ii) Silicones
(iii) SFAE A= (iii) Borazines
(iv) Phosphazenes
(m) F=fafes w dftm e fafew -
(%) Werfem it @ ¥ gevd-sie
(i) e s a6 |
(i) FASH G (@)ﬁq%%aﬁﬂﬁﬁﬁ?ﬁwwdﬁmﬁwﬁm’f
(i) TsFam S T
: (i) TR A v
8. (a) What are pericyclic reactions? Explain | ) )
73 Woodward-Hoffmann rules. 15 78 (iv) 3 | favemm

(m) ﬁw%?aaw#fﬁuﬁam%%q:

(b) Write short notes on any three of the

following : 5x3=15 . o
; () HerrERs e A
(1) Ziegler-Natta catalyst .
F (i) TR
(i) Light scattering
(iii) TS

(i) Viscosity of polymers
; (iv) SIEHT
(v) End group analysis
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9, “(a) Write short notes on bny ﬁve of the

(b)

(c)

following : 5x5=25
(i) Carbocation

(iij) Carboanion

(ii) Free radical

(iv) Carbenes

(v) Nitrenes

(vi) Benzyne

Explain the stability order of pﬁrx}ary.
secondary and tertiary carbocatxoqs,
carboanions and free radicals with

15
examples.

Describe the mechanism of esteri-

fication of carboxylic acids. 10

(%) Peffes & ¥ fodl ot w dftm fwfat
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(@) Explain Sy 1 and Sy 2 mechanisms with
cxamples

(b) What are E1, E2 and E1cB elimination
reactions? Explain with examples.
v

() How will you obtain the following
compounds from nitrobenzene?

() Acetanilide
(i) p-Bromoaniline
(iii) Phenol
(iv) 1,3,5-Tribromobenzene
(%) e & mw sy 1 9t s, 2 fafafu ) e
EiE ]
(@) El, E2 3ir E1cB faeima sfufgand a1 37
e wfga we Hfw
() mﬁqﬁwﬁaathﬁmﬁm?,ﬁinﬁ%ém
FN?
() vffreme
(i) p-awfafem
(iti) forer
(iv) 1,3,5-ZFFEEAA

15

15
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write short notes on the following °
574=20

i Isotopic effect

iy Pranck-Condon principie

i) Singlet and tripiet state

fiy Primary 2znd secondary  photo-

chemical resctions

Exphain Jablonmski diagrzin and write

[flerentizte EAWEED fluorescence and

phirsphun ESCETCE.

Wirite the principhe of IR SPECIOSCOPY .

Seate the omditions for molecule 1o be

P zcuve.
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Write the principle of NMR
spectroscopy. Give examples of NMR
active nuclei. What is the standard
reference material used in NMR and
why? 15

Write short notes on the following :
574=20)

i Spin-spin coupling

fi) Magnetic anisotropic effect

fiii) Chernical shift

() Coupling constant

An unknown organic compound having
molecular formula C; H/ O N exhibited
the following spectral data -

IR : 2210 cm™ and 1724 cm™
'H-.NMR : 6=1-4(t, 7-1 Hz, 3H)
4-4 (g, 7-1 Hz, 2H)
7-7(d, 7 1 Hz, 2H)
8-2(d, 7-0 Hz, 2H
Deduce the structure of the compound. 15

NMR ot 71 fagma fofan NMR@
FfE F e Afan NMR 3 777 5% 824
s 7 3 A A
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