10.

[4]

c) Explain why conductivity decreases whereas molar
conductivity increasesondilution.

Show pictorially and explain how the conductance varies
during conductometrictitration for thefollowing cases:
2302
) A solutionof MgSO,4with asolution of Ba(OH),, the
later being added from the burette.

ii) A solution of oxalic acid with asolution of NaOH, the
later being added from the burette.

a) Theresistance of aconductivity cell wasfound to be 60
ohms when filled with a certain KCI solution. What
resistance will be recorded by the same solution when
measured inanew cell having electrodesareatwicethat
of the old cell and the distance between the two

electrodesis 75% morethan that of theold cell ? 25

b) Solubility of CaF,inwater at 25°Cis2-04 0 10~ mol
L. Calculate thethermodynamic solubility product and
the solubility in 0-01 (M) NaF solution. Assume Debye
Hucke limiting law to be valid with A = 0-509 L2

mol~/2 at 25°C. 31
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GROUP-A
Answer Q. No. 1 and any threefromthe Q. No. 2t0 6

1. Judtify or criticizethefollowing statementswith reason(s).
205
a) Foranidedly dilutesolution, van’t Hoff factor isaways
greater than one.

b) If component 1inabinary solution behavesnon-ideally
then component 2will behave non-idedly.

¢) For one-component system, ‘normal boiling point’
and ‘triple point’ both areinvariant.

d) At constant pressure, critical point of ‘phenol-water
system’ isinvariant.
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[2]

€) Compositionand boiling point of Azeotropic mixtureof
water and ethanol do not depend on pressure.

Derive: n=C,RT (symbols have their usual meanings),
using thermodynamic concept. Mention all the assumption(s)
& approximation(s) in proper places. 5

a) State and explain ‘Nernst distribution law’. Write
aboutitslimitation(s) ?

b) Thesteamdistillation of chlorobenzeneisobserved to
occur a a temperature of 90-6 °C when the
superincumbent pressureis 760 torr. Assuming complete
immiscibility of these liquids, calculate the mass of
chlorobenzenein 0-1 kg of distillate. The vapor pressure
of chlorobenzeneis221-1torr. 3+2

Draw the phase diagram of partially miscibleliquid pair of
nicotine-water system and label all. Find the number of
degrees of freedom of each zone, line & two critical points.
What isthe “critical solution temperature’ ?

a Derive ‘Duhem-Margules Rule’ for a binary solution and
mentionitssignificances. 5

b) Calculatethedegree of ionization of K3[Fe(CN)g| inits
aqueous solution of 0-01 mol kg™ which freezes at
—0-06 °C. (K of water = 1-86 K kg mol™) 3+2

[3]
6. Writenoteson: 2+3
i) Sublimationpoint
i) Freezingmixture.
GROUP-B

8.

a) What do you mean by the mobility of anion? Onwhat
factorsdoesit depend ? Deduce therelation between the
mobility of anion and itsionic equivaent conductance.

4

b) Explainany oneexperimental observationwhichgivesan
evidence of the existence of ion atmosphere in an
electrolytesolution. 21

¢) Explainhow theconductanceof halideionsinwater will
vary. 25
Answer any two : 2202

a) Inconductometrictitration, the concentration of thetiter
should be very high compared to the solution to be
titrated- Explain.

b) Which one between DC and AC is used in the
measurement of conductance of an electrolyte solution
andwhy ?
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