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( English Version )
Group-A
Answer any two questions : 10 x 2 = 20
To explain the concept of reversibility of
chemical reaction write down the
observation of the scientist Berthelo
with example.

Draw the graphs of logarithm of
equilibrium  constant (lnkp) with

1
inverse of temperature ( ;) for

endothermic and exothermic reactions
and explain the differences in the
graphs drawn.
State the Le-Chatelier's principle. State
the physical significance of this
principle in case of industrial
production of ammonia.
(2+D)+(2+1)+(2+2)
Derive the Ostwald dilution law in case
of aqueous solution of a weak
electrolyte with example. Explain why
the degree of dissociation becomes
100% at infinite dilution.

Explain how the value of pOH of pure

water changes when temperature

increases.
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What do you mean by ionic

strength (u) of a solution ? What is
its importance ?

Calculate the value of u of 0-03 (N)

K3 [Fe(CN)B] solution.

(3+1)+2+(2+2)

Explain the working principle of a

buffer solution with an example.

A buffer solution with pH = 3-85 is
prepared by mixing 01 M
CH,;COOH

and 0O0-1 M NaOH

solutions. Calculate the volume
ratio of the acid and the alkali for
preparing this particular buffer

solution. [ Given pk, of acetic

acid = 4-76 at 25°C ]
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Calculate the values of the pH and

degree of hydrolysis (x) for a 0-:02 M
NH,CI solution at 25°C.

Derive the Henderson equation to

determine the pH of a buffer solution.
(3+2)+2+3

Derive the van't Hoff's isober equation

from the van't Hoff's isotherm equation.

Establish the Duhem-Margules

equation.

Two solutions have equal extent of
elevation of boiling points. Do you think
that these solution will possess equal
extent of depression of freezing points
and equal osmotic pressures ? Explain

4+3+(1+2)

[ AR 7O 7o

your answer.
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5.

Answer any three questions :

(a)

(b)

(a)

Group-B

6x3=18

What do you mean by the term 'Gibbs'

free energy', which is used as important

term in thermodynamics ? Using this

derive the following Nernst's equation :
RT [Oxidant] .

E=E + —In—;
nF  [Reductant]

symbols have usual meaning.

Write the theoretical principle to
determine the amount of iron present

2+

in an aqueous solution of Fe by

volumetric titration method with a

standard K2Cr207 solution in HZSO4
medium. (1+2)+3

Calculate the values of pH separately

for 10_3(N) aqueous solutions of HCI,
CH4COOH and NH,OH at 25°C.

[ Given data :

for CHyCOOH, K = 1:752 x 10~

for NH,OH, K, = 1-74 x 107 ]
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Explain with reason why the value of
pH for pure water also changes when
the temperature of the pure water
either increase or decreases.

1 1
(1+1—+1—-)+2
2 2

Draw with lebelling all the axes,

regions, lines and triple point for the

phase diagram of H,O and present

your answer accordingly.

Calculate the pH of 10" 8M NaOH (aq.

solution ) at 25°C. 4+ 2

Write 'one short note' on any one of the

following :
i) Oxidation-Reduction indicator

(ii) Acid-Base indicator.
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V litre solution is prepared by

dissolving w, gm of a solute (Mol. wt.
M,) in a w; gm of a solvent ( Mol. wt.

M 1). Define and write the mathematical

expression of the concentration of the
solute in the above solution as : (i)
molar concentration and (ii) molal
2+(2+2)

concentration.

Explain with example the Konowaleff's

rule.

With example cite two fundamental
differences between ideal solution and

real solution. 3+3

Write short note on any one of the

following :
(i) Phase rule

(ii) Freezing mixture.
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(b) In the same graphical diagram of
vapour pressure versus temperature,
show why there occur the elevation of
boiling point and the depression of the
freezing point for the same solution

when a non-volatile solute is dissolved

in a pure solvent. 2+(2+2)
Group-C
Answer any four questions : 3x4=12

"The immissible liquid pairs boils at a lower
temperature in comparison to the boiling
points of both the pure liquids." — Explain

with an example. 3

Explain the stability of the different phases
of a pure substance with the help of

graphical diagram of u ( chemical potential )

vs T ( temperature ) plots. 3

[ AR 7O 7o
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13.

14.

15.

Write the values of temperature and
pressure of pure water at the triple-point.
Why are these values at triple point always

constant for pure water ? Explain your

1 1
answer. —+ —+2
2 2

Calculate the boiling point of the solution
prepared by dissolving 0-0025 kg sucrose in
0-50 kg water. [ Given data : change of the
enthalpy of vaporization is 40-6 kJmol ! for

water at its boiling point 373-15 K ]. 3

Two liquids A and B on mixing produce ideal
solution. At 323 K temperature the total
vapour pressure of the mixture is
3-3331 x 10 "Pa when 1 mole of A is mixed
with 2 moles of B. If 1 mole of A is added
further the vapour pressure increases to

39997 x 10%Pa. Calculate the vapour

pressure of pure liquids. 3
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(b)
17. (a)
(b)

B.Sc-AU-6100

3 QP Code: 18UA97ECH7

Define Osmosis and Osmotic pressure.

Write short notes on van't Hoff 'i'
factor and  abnormal  colligative

1 1
roperties. 1—-+1-—
prop 2 2

Define a "constant boiling mixture".

Show the point of origin of a constant
boiling mixture in the graphical
diagram of temperature (T) vs mole

fraction of the solute when :

(i) distillation occurs for a liquid pair
having positive deviation  of

Raoult's law

(ii) distillation occurs for a liquid-pair
having negative deviation of

1+(1+1)

SERRRRCE)

Raoult's law.
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18. How the changes will take place of the

chemical equilibrium when an inert gas is

being added in the chemical reaction under

the following conditions ?
(i) At constant volume

(ii) At constant pressure.
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