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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

For a liquid mixture exhibiting positive
deviation from Raoult's Law, explain
using suitable diagram how and to
what extent you can separate the pure
components. Indicate the composition
of the azeotrope in the diagram. Define
the term azeotrope.

The vapour pressure of two pure liquids
A and B are 2-5x10% Pa and
6-5x10% Pa respectively, at 298 K. If at
the same temperature the equilibrium
vapour pressure for a mixture of the
two liquids be 4-6x 10*Pa, then
determine the mole fraction of
components A and B in the liquid and
in the vapour phase. Assume that both

liquid mixture and vapour are ideal.

(4+2)+4
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2. (a)

(b)

3. (a)

Thermodynamically establish the

relation between the depression of
freezing point (AT f) and the molality of
a non-volatile solute. Mention the

approximations and assumptions used.

5-28x107° kg Acetic acid when
dissolved in 0-16 kg of benzene
depresses the freezing point of the
solvent by 0-72 K. Assuming that acetic
acid dimerizes in benzene, calculate the
vant Hoff factor and degree of
dissociation for the acid. Given K for
benzene is 2-53 K kg/mole. Define vant

Hoff factor. (4+2)+(3+1)

At 2300 K temperature and 1-0 atm.
pressure, for the following reaction the
equilibrium constant value is

2-08x1073. Calculate the degree of

dissociation of water.

1
Hy0(g)——Hs(g) + E O9(9).
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(c)
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For the two reactions, A, = 2A and

AB = A + B, the values for AGO are
1

) 3 )2
identical. Show that — =1+
El 1+kx

where & represents the degree of
advancement for the reaction and k, is
equilibrium constant in terms of mole

fraction.

For the following reaction, discuss from
the viewpoint of Le Chatelier's principle
the effect of adding an inert gas on the
progress of the reaction at equilibrium
when (i) volume is constant (ii) pressure

is constant :
aA(g) + PB(g9 = vCl(g) + dDI(g).
3+3+(2+2)

Draw the phase diagram of sulphur.
Indicate and explain the existence of
triple points in the phase diagram.
Using phase rule establish that triple

points have zero degree of freedom.
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(b)

(c)

(b)

Deduce the expression for pH of a

solution of NaHCOg3.

Give the structure of an acid-base
indicator and show the structural
changes that lead to difference in its

colour in acidic and in basic medium.
(2+1+1)+4+2
Group-B
Answer any three questions. 6 x 3 =18

For a simple oxidation- reduction
reaction, starting from Gibbs free
energy change establish the expression

2% jons are

for electrode potential. If Fe
oxidised by K9CryO; then with suitable
diagram show the change in electrode
potential as a function of added

chr207 .
For the following molecules/ions,
mention the conjugate acid/base :

H,0, NH,", SO,%7, HCl.  (2+2)+2
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For a sparingly soluble salt of

the type M, Ay show that

pks = pk/s -(x+yllog f =

where kg and k's are thermodynamic
and concentration solubility product
respectively and f+ is mean ionic

activity coefficient.

A concentrated solution of

CH3COONH, is taken. Will it act like a
buffer solution and how ? If equal
proportion of water is added to this
solution, what will be the change in pH

of the solution ? 3+3

For a particular reaction, equilibrium
constant may be expressed in the

following manner :

InK = -6-375 + 0-6415 lnT—11790

At 25°C temperature, determine A H .

KiSEEERCS]

ECH-VII (UT-208/16) 4

(b)

8. (a)

(b)

(c)

9. (a)

Give one example for a system of solid
solutions with a maximum freezing
point. Draw the phase diagram and
explain its salient features. 3+3
In a closed vessel if pure PClg(g) is
made to undergo dissociation, then at
equilibrium determine the number of
phase, components and degrees of

freedom for the system.

Continuous bubbling of nitrogen gas
through a solution of ammonia leads to
the ammonia gas escaping out of

solution. Explain.

If 25 ml of 0-2 (N) NaOH is added to 100
ml 0-1 (N) CH3COOH, estimate the
change in pH of the solution.

(Given k,=1-752x107°) 2 +2+2

A certain reaction shows a AGO value of
4-2 J/mole. Can the reaction proceed

spontaneously ? Justify your answer.
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(a)

(b)
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What is buffer capacity ? Starting from
Henderson's equation derive expression
for buffer capacity. Show
mathematically the conditions when

buffer capacity value is maximum.
2+(1+2+1)

At ordinary pressure with increase in
temperature camphor volatilizes while

paraffin melts. Explain.

An organic compound 2 x 10~ kg is
dissolved in 0-01 kg chloroform. The
boiling point of the solution is 334:6 K
whereas the pure solvent has a boiling
point of 3342 K. Latent heat of
vaporisation for chloroform is

2469 k J/kg. Calculate molecular

weight of organic compound. 3+3
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11.

12.

13.

Group-C

Answer any four questions. 3 x4 =12

To 20 dm? aqueous solution containing
2-5x107° kg of solute, 0-:05 dm?® of ether
is added and the two liquids are shaken.
This solubilizes 2 x 107 kg of the solute in
the ether medium. If another 0-05 dm®
portion of ether is added to extract the
solute, what is the unextracted amount of
solute retained in the aqueous medium ?
Assume that the molecular form of the
solute is identical in the aqueous medium

and in ether. 3

State Duhem-Margules equation and hence

derive Konowaloff's rule and explain. 3

State the laws of Osmotic pressure and
hence derive the expression for Osmotic

pressure. 3
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15.

16.
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At 400 K temperature the equilibrium
constant for the transition of cis—2-butene to
trans-2-butene is 2-:07. Calculate Gibbs free
energy change under standard state. At
same point trans-2-butene has a mole
fraction of 0-3 and the total pressure is
1-0 atm. Show if the reaction would be

spontaneous under these conditions. 1 + 2

Mlustrate mathematically the change in
reaction equilibrium with temperature at
constant

pressure according to

Le Chatelier's principle. 3
A solution which is 0-1 (M) with respect to
HNOg3 and x (N) with respect to Ba(NOg3)y
has ionic strength u=0-7. Calculate the

value of x. 3
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17.

It is observed in certain cases that presence
of excess amount of a common ion often
increases the solubility of a sparingly soluble

salt rather than decrease it. Explain the

phenomenon with suitable example. 3
18. Write short note on Acid-Base theory of

Lowry-Bronsted. 3
B.Sc-7110-B



