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Section A 37
Attem;\n Thr‘ee quest%ons in all.
Quest-ion No. 1is compinls'ory.
l. (@) Justify any three of the following statements :>3X3=9
() Viscosity of sulphur first increases and then decreases
on hedting, f

(ify Though 'the sum of first and second ionization
enthalpies of magnesium is about four times of its

first ionization enthalpy, it forms MgCl, instead of

MeCL.
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(@)
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(i) Acid character of aqueous solution of hydrogen

halides is in the following order
H! > HBr > HCI > HF

(iv) Graphite is soft whereas diamond is yefy hard.

" Attempt any three questions Ix1V=4ls.

() Explain why PbCly is more stable than PbCl,.

(i) Why the covalent radius of germanium is almost
the same as that of silicon, even though germanium

has 18 more electrons than silicon.

(7if) Explain why the slope in the Zn-ZnO Ellingham

diagram changes twice.

(iv} Give at least three important properties of interstitial

hydrides,

Give the structures of Marshall’s acid and Carg’s acid.
Also illustrate one important property of each of the

acids with chemical ‘equation. , 4



(6)

(©)

(a)
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Expiain why direct redut':tion with carbon may not be
appropriate for the extraction of titantum from its oxide
ore. o ' 9
Give balanced chemical equati_o'n for what‘ happens 'when,
for any three of the following : 6
0] Phqsphort.ls-trichloride' reacts? with water
(if)  Ammonia reacts with oxygen in presence of éatalysi
(i) Hydroxylamine reacts with hydrochloric acid
(iv) .Thionyl chloride reacts with water,

<

Give the structure and one important use of any three

of the following : 6
(i) PClg

(v} Hy8,0,.
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Arrange the following oxoacids of chlori.ne in the o.rder
of incrcasjn.g acidity = HCIO,, HCiOz., HCiO;, HCIO.
Justify your answer. _ | 3
Explain briefly Pauling’s scale ;)f e]ectroﬁegativity and

Allred-quhow scale Qf _eleclronegativily. 3
.Write short notes on any mwo of the following :

(d  Hydrometallurgy

(i) Al;otropes of phosph‘orus

(i) onic hydrides. 4

What is "diagonal rélationship ? Give at-least three
significant examples to explain how Li resembles Mg much

more than its congeners. 4

CO is a better reducing agent for metal oxides than carbon,

-

below a temperature of 983K, but above this temperature

the reverse is true. Explain why. 4
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Section B : 37% '

Attempt Four questions.
Question No. 1 is compulsory.

Log tables to be provided.

Answer the .following questionis brieﬂ); :

(a)

()

©

()

(&)

Can we liquefy a pas for which the van der Waals constant

a =0 2

‘Which is more viscous ethyl alcohol or dimethyl ether 7

Why ? ‘ 2

-

Can a reaction have zero activation energy 7 Why 7 2

How many symmetry axes, planes and centre of symmetry

ate present in a simple cube 7 o 2%

Explain why the viscosity of gases increases with increase

_in temperature while the viscosity of liquids decreases

with increase in temperature ? - : 2

P.T.0.



{ 6 ) ' 5193

(¢) State and explain the law of corresponding states. 2

(b)  What are critical constants of a gas ? Starting with van
der Waals equation derive expressions for P, Ve and

Te it terms of the van der Waals constants. 4

(£) At 20°C pure water with an absolute. viscos‘ity of
1.002 x 1073 -Nm™2 5 requires 102.2s to flow through
the capillary of an Ostwald viscometer while 'tc‘)luene
requires 68.9 s. I the densities of water and toluene are

0.998 gem™ and 0.866 gcm™, respectively. Calculate

the viscosity of toluene. 3
(@)  Explain briefly :

() Law of rational indices.

(i) First law of Crystallography

(iif} Miller indices. 3
{6y .Using X-rays of wz;v'ele.ngth 154.1 pm, first order diffraction

from silver c;ystal was found to occur at © = 22.20°.

Calculate the spacing between the planes of silver atoms, -

(sin 22.20° = 0.3778). ' 3
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(c)

Write

(@) 7

®’

(o)

(@)
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Wﬁat is capiltary action 7 Derive the cxpression

1
¥ =§pghrc for the surface tension of a liquid. 3

What do you mean by the half iife time of a reaction ?
Describe the half life time method to determine the order

of a reaction. 3

Can the molecularity of a reaction be greater than three ?

Why ? 2

“Write down the Arrhenius equation relating the rate constant

witlt the activation energy. The rate constant of a second

order reaction is 5.70 x 1073 dm3 mol~! s~ at 25°C and
1.64 x 1074 dm? mol~! 571 a1 40°C. Calcutate the activation
energy and the Arrhenius pre-exponential factor. 4
short notes on any three : 3x3 -
Bragg’; law of X-ray diffraction.

Collisim.l theory of Bimolecular reaction.

Cleansisg action of soap.

Maxwell’s distribution of speeds of molecules of a gas.



