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( English Version )

Special credit will be given for precise and correct
answer. Marks will be deducted for spelling
mistakes, untidiness and illegible handwriting.
The figures in the margin indicate full marks.

b)
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Group-A
Answer any two questions. 10 x 2 =20

Thermodynamically establish the

relation between the depression of

freezing point (AT f) and the molality of

non-volatile solute. Mention the

approximations and assumptions
needed. 6
Draw the labelled phase diagram of
NaCl—HZO system and explain how

melting temperature of ice can be

reduced in the presence of NaCl. 4

For a salt of a weak acid and a weak

base undergoing hydrolysis, deduce the
expressions for hydrolytic constant Kh

and pH of the solution. 4

[AATER “[9I% wey
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b)

c)

3. a)

Calculate ionic strength of a solution

formed by mixing 25 ml of 0-04 (M)

AlCl3 , 25 ml of 0-04 (M) Kst4 and

50 ml of 0-02 (M) urea at 25°C. 3
Establish the expressions for Kp and

Kx for the following reaction at

equilibrium and establish the

relationship between them :

—_—
N2 + 3H2 2NH3. 3

~—

Keeping Le Chatelier's principle show
the effect of addition of an inert gas to a
gaseous reaction mixture at constant

volume and pressure. 3
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For the gaseous reaction

~—

280,(g)+0,(9) = 2S0.(g) the

equilibrium constant Kp =10 at 960 K.

If the partial pressures of 502 be

1x1072 atm, that of oxygen be 0-2 atm

and that of SO3 be 1x10_4atm,

calculate the value of Gibbs free energy

[ArG). Hence predict whether the

reaction will be spontaneous or not. 4
The solubility of Hgl o In water is S o’ I
KNO 3 solution is Sl’ in dilute solution

of Hg(NOS)2 is 82 and in KI is SS.

Arrange the solubilities in increasing

order and justify your answer. 3

[ I3 =[O Ty
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4.

5.

6.

a)

b)

Name one acid-base indicator. Show its
molecular structural forms in aqueous
solution for which it can act as an
indicator. Give the equilibrium in which
the indicator exists and thereby deduce

an expression for indicator constant. 6

For the titration of 0-1 (M) Fe (II) using

0-1 (M) Ce(IV), give the redox reaction

and mathematical expressions for the

two reduction potentials. Explain why

electrode potential rises suddenly at the

equivalence point. 4
Group-B

Answer any three questions. 6 x 3 =18

Thermodynamically derive van't Hoff's law. 6

a)

With a suitable example write short

note on enantiotropy. 3

B.Sc-11603-P



b)

a)

b)

B.Sc-11603-P

3 QP Code: 1S8UT97ECH?7

When 553 x 107% kg of an organic
dissolved in

3-40 x 10_2kg of chloroform, the

compound is

boiling point of the solution is
334-55 K. If the normal boiling point of
chloroform be 334-:20 K and latent heat
of vaporisation is 2469 KkJ/kg,
calculate the molecular weight of the

organic compound. 3

Give mathematical formulation of Le
Chatelier's principle and establish that
at constant pressure the degree of
advancement of the reaction (¢) with
follows the

temperature following

expression :
oe

e

oT

For titration of acetic acid with NaOH,

AH
= 4

I
p G

explain the change in pH of the solution
with the progress of the reaction with

the help of a suitable diagram. 2
RSERRIERCS)
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8.

a)

b)

a)

b)

c)

Name one indicator that may be used
during the titration of a weak acid with
a strong base and state why we can use

it for the purpose. 2

Define buffer capacity (p). For a buffer

formed by a weak acid and its salt,
deduce the mathematical form of f and
from that f is maximum when

4

acid Csalt ’

For the following ions/compounds
mention which are acid/bases and also
mention their conjugate acids/bases :

© @ D
OH, NH5, S, Hy0 9

Find the pH of 10 (M) NaOH solution.
2

Compare chemical equilibrium with

physical equilibrium. 2
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11.
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(a) How can you differentiate between first

order and second order phase

transition ? Give one example in each

case. 3

(b) What are the necessary conditions for a
solution to be an ideal. 3
Group-C

Answer any four questions. 3x4=12

Assume that 2 moles of benzene and 2 moles
of toluene are mixed and kept in a closed
glass vessel. If at 298 K the vapour
pressures of benzene and toluene are
1-25x10% Pa and 3-7 x 10° Pa respectively,
then what will be the vapour pressure of
benzene and toluene individually and the
total vapour pressure of the two over the
liquid mixture ? If the mixture of vapour
follows the Dalton's law of partial pressure,
then what is the mole fraction of benzene

and toluene in the vapour phase ? 3

[ I3 =[O Ty
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12.

13.

14.

15.

What is van't Hoff factor ? For an electrolyte

i-1
prove that a=——
n-1

where, o —— degree of dissociation
i —— van't Hoff factor

n—— mno. of ions formed during
dissociation of one molecule

of electrolyte. 3

Discuss the three characteristic features of

chemical equilibrium. 3

Phosphoric acid is a tribasic acid

characterized by three dissociation
constants. Explain why the dissociation
constant values decrease from K1 onwards.

How can phosphoric acid be used to prepare

a buffer ? 3

How does the adsorption indicator

fluorescein help in detecting the equivalence
point for the titration of KCl with AgNO 3 ? 3

B.Sc-11603-P



3 QP Code: 1S8UT97ECH?7 QP Code: 1S8UT97ECH?7 4

16. The solubility of AgCl is reduced in the

presence of KCl but increases in the

presence of KNO . Explain. 3

17. A+ B C.

For the above reaction give the plot for

variation for ArG with ¢ (advancement of

reaction). Indicate on the plot the region
where forward reaction and backward

reaction would take place. 3

18. Compare between an ordinary and a

Beckmann thermometer. 3
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