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Attempt six questions in all, three questions from each Section.

Use separate answer sheets for Section-A and Section-B.

SECTION-A

L. (a) Define Lattice energy ? Write the expression for Born-

Landé equation, and explain the terms involved in it. 5

(b)  Write short notes on any fwo : %

()  Heisenberg uncertainty principle
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(i) Hund’s rule Ul
(iif)  Pauli exclusion principle

Write the electronic configuration of Cr (Atomic No. 24)

and Cu (Atomic No. 29). 2
Why BaSO, is insoluble in water ? 1'%

Predict the shape and type of hybridization in each of

the following molecules : : 4

PCI,, H,0, CIF,, SF,.

Draw the MO diagram for N, molecule and calculate its-

bond order. 4
Which is more covalent in the fo]lowing pairs ? Explain :
@)  FeCl, FeCl3

@ii) Lil, Csl

(iiiy  CuCl, NaCl . 4%

Calculate the uncertainty in the position of a particle

whose uncertainty in momentum is 33 x 102 kgm s

“(h=6, 62 x 1073 Js) | 4
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Calculate the lattice energy of NaCl crystal from the

following data by the use of Born-Haber Cycle. Sublimation
8

energy for Na =108.7 kJ/mol Dissociation energy for

Cl,,,, = 225.9 kl/mol, lonization energy for Na, =489.5

2(g)

- kJ/mol, Electron affinity for Cl(é) = -351.4 kJ/mol, Heat

of formation of NaCl(S) =-414.2 kl/mol. 3

What is the physicai significance of ¥? 2 When do We
use P¥* instead of b - 3
Give the bossible value of quantum number for an electron
in 4d & 3p orbital. 2%
What is dipole moment ? The dipole moment of NH; is
1.7 D while that of NF; is 0.2 D. Explain briéﬂy. 4

What are Eigen functions & Eigen values ? Exblain why

He, molecule does not exist ? ; 4

Draw the radial distribution curve for 3s, 3p & 3d

orbitals. 3
Calculate the possible value of m for I = 2. 1%
SECTION-B

Giving suitable explanation, classify the following as

aromatic or not aromatic in nature : 4%,
(@)

B0,
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From the following attempt any three : 2x3

()  Classify the following as nucleophiles and

electrophiles :

o +
CN, NO, 80, :CCl,

(if)y =~ Which of the following f:ation is more stable and

why ?
CH,—CH,—CH; and CH, = CH—CH;

(iify ~ Which of the following free radicals is most stable

and why ?

CH, CH,, (CH,),CH and (CH,),C

(iv) Draw the chair and boat conformations of

cyclohexane and comment on their stability.
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Giving the steps involved convert the following into

Fischer projection (attempt any one) : 2

GH,

H Br
@
HO
CH,
CH,
H Cl
Gy H,C H
Cl

Draw the different conformations of butane; arrange them

in increasing order of stability, with explanation. 5

Assigning the priority order, explain how will you arrive
at R-/S-configuration at each stereocentre in the
following : ; 4Y
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CHj )
®  cl——om
H
CHO
- H——OH
(i) .
HO——H
CHj

Ass»ilgning the priority order, explain how will you

udesig’nate E-/Z-to the following : Ll 3
HO OCHs
@ ey
HsC CoHs :
HoN Br
(i) oy

Cl H

What happens when propene reacts with bromine in

presence of light. Give suitable mechanism. 4Y
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Complete the following sequence of reactions and

identify A-C : 3

Br, : NaNH,

CHe-CHs-G . 2 AL 23y
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(a)

H,0
c

Hg’*/H,SO,

The peroxide effect (Kharasch effect) is observed only
in reaction of alkene with HBr énd not with HCI and HI.
Explain why ? ; 3
How will you distinguish pent-1-yne and pent-2-yne ? 2
Complete the following reactions (attempt any five) : 1'4x5

»  CaC, + HZO > ? i 2

Hg(OCOCH,), ; H,0

(i) CHyCH;—CH=CH, ’
L THF
NaBH4
?
(i) CH;C=CH Do, (o s BathBr o,
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() 3CH,CH,—CH=CH, R

BH, %

rd

H,0,/NaOH
" alc. KOH
(v) —_
Br

alkaline KMnO,
(Cold) (a3

(vi)  CH,CH,CH,Br+CH,CH,Br

M Snaoin
dry ether
. (1) O,
vii) 2 CH,CH,CH,CHO + HCHO
i (2) Zn/H,0 L S

Giving examples, write a short note on the following

(any two) : . 2Y5x2
(@) Hyperconjugation
(i) Erythro and threo stereoisomers

(i) Preparation of alkanes using Grignard l:eagent.
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