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Instructions for Candidates

1. Write your Rou\\@. or thie top immediately on receipt

of this ques&@n paper.
N |
2. Attem ix -questions in all, three questions from
SECTION-A and three questions from SECTION
B.

3. Use separate answerl sheets for Section A and
Section B and indicate the section you are attempting
by putting a heading of Section.

4. The questions should be numbered in accordance to

the number in the qUeStiOn paper.

5. Use of Scientific Calculator is permitted.
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1498
SECTION A
(Inorga™® Chemisery,
5
A pt any three€ quUESHIOnS from this
ttem

Section.

. ’s di
1 (a) What is Ellingha™ ‘4gram? Draw j for metal

oxides and give its salient features. (4.5)

(b) List the three different scales of E1ectronegativ1ty

Briefly describ€ the Pauling scale. (4)

(c) Why first element 1N each of main groups differs

from the rest of the group? Give anomalous

behavior shown by Lithium.

(4)

2. (a) Explain %’%\hybrldlzatlon in ortho-phosphoric acid.

G1ve§.\§s strueture and mechanism of its preparation

frorg phosphorous pentoxide. (4.5)

(b) Why" graphite is a good conductor of electricity
but diamond is not?

(4)

(¢) Why first ionization enthalpy does not continue
the decreasing trend from Al to Ga and In to

112 (4)
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3. (a) What are Carbides? what happens when CaC2,
A14C3 and Mg2C3 B hydrolysed? (4.5)

(b) Using diborane, explain the concept of multi centre
bonding. (4)

(c) Complete any foyuy reactions (4)

(i) 8OCl, + H,0 -
(i) P,O,, + 6PCI, —
(i) 6HN, + 4 Lj —

(IV) 4NH3 + 3 Ly,

N
(v) SiC \g@‘éNaOH + 20, >
S

4. (a) Give the names of four different types of o0xo
acids of chlorine. Arrange them in order of

increasing strength and give the justification in

support of order. (4.5)
(b) Short note on the following : (4x2)

(i) van Arkel De Boer process

(ii) Zone refining

. e)
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(Physical Chemish.y)
quesnons ﬁ‘om this Section

Attemp! Three
K-! mol’1 k= 138 Ty

R = 8.3141J ; 10723 5 k-1
1023

NA = 6023 X

5 (a) Write the postulatCS of kinetic theory of gases. Is
it possible to Jiquify an ideal gas? (2.5)

(b) The van der Waals constant. ‘a’ for N, and NH,
are 1.39 and 4.17 dm® atm mol-2, respectively.
Which one of these twWo gases can be liquefied

more easi{\@nd why? (2)
&6
(c¢) In a&\\@%’stal, the planes cut through the crystal

ax®s at (2a, 3b, ¢) and (2a, —3b, —3c). Identify the
Miller.indices of these planes. o 2)

(d) It is not possibll'e'to distinguish between K* and
Cl” ions by X-ray diffraction method. Explain.
(2)

(e) Explain the effect of temperature on rate of a

reaction. Give reagops for your answer. (2)
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(f) The ViSCOSity of 1'quid5 deceases while that
i

of gases inCI‘easeg with rise in temperature.

Explain, ‘ (2)

6. (a) Using the van der Waals equation, derive the
relationships between critical constants and van

der Waals constants of a real gas. (4)

(b) The viscosity of OXygen is at 70C is 208 micropoise.
Calculate the mean free path and collision diameter

(4)

of oxygen molecules at STP.

(c) What do you understand by ‘the term surface
tension?-What are its-units? Describe the

stalagmometer @ethod using water as reference
for the mea‘s@‘n@ment of surface tension of a liquid

giving ex{gi&ssion. (4.5)
@$

(a) What -are -elements of symmetry in crystal
systems? Describe number of various symmetry

elements in cubic crystal system. (4)
(b) The density of LiBH, crystal is 0.668 g cm™

and the unit cell dimensions are a = 6.81 A,

b = 4.43 A and ¢ = 7.17 A. Determine whether
e is f.c.c. or b.c.c. The molar mass of

the lattic
(4)

-1
LiBH, = 21.76 g MO

P.T.O.
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(4)
pressions to determine order of reaction

(b) 1ife method and van’t Hoff differential

using half-
rate method. | (4)

(c) What 1s @rate constant (k) of a reaction,
ZNZOQ%SQ — 4N02 + 02 at 270C? The
ac i@‘@ion energy and pre-exponential factor for

the reaction are found to be 103.35 kJ mol™! and

43% 10" s, respectively. (4.5)

(3000)
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