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The figures in the right-hand margin indicate marks.
Candidates are required to give their answers in
their own words as far as practicable.

1.  Answer any ten questions: 2x10=20

a) . Eg. o ==0.140V and Egs. | o, =+0.15V

' 0
Calculate ES:,, /s,

b)  Why saturated calomel electrode is generally
used in the potentiometric titration in the
teaching laboratories?

c) Define Ebullioscopic constant. Calculate its
value for pure water.

d) Human blood is isotonic with 0.9% NaCl
solution at 27°C. What is the Osmotic Pressure
of blood?

e) Define Miller indices.

f)  Molal concentration or molar concentration,
which is practically and theoretically more
important and why?

Explain why p-dichlorobenzene has zero dipole

g) e :
moment while p-dlhydroxyben_zene has definite

value? :
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i)  State Konowaloff's rule with suitable example.

j) Define an azeotropic mixture. Give one
example.

k) . K, or K, are those properties of pure solvent
or the solute or the solution? Explain your
answer.

1)  Write down the Debye expression for -
orientation polarzability, explaining the terms.

m) What are the main characteristics of an ideal
solution?

n) State Bragg's Law of Diffraction, explaining the
terms.

©)  The dipole moment of HCI molecule is 1-004
De?ye and the bond length HCI is 1.3A"
Estimate the percentage of iconic character:

Answer any four questions: 5x4=20

3 i)  Show that the relative lowering in vapoU’
. Pressure is a colligative property.

. \é/hat 1s the physical significance of K?
_ alculate K, of a substance with a molar
mass of 154 g/Mol, T, = 250K and
T = S 2+3
: Mf
b) 1) EXpla' a1
Efflo N the terms Deliquence an
7 réScence with suitable example-
What ig ; : :
oy a Eutectic mixture? G1V€
Amples, 2+3
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Write the Phase rule in its general form,
explaning all the terms.

[2]

eIl
ii)
d i)
ii)

What is a quinhydrone electrode?

Show how pH of a buffer (acidic) solution
can be measured using quinhydrone
electrode by EMF measurement.  1+4

Write down the Debye-Hiickel's Limiting
equation, explaining the meaning of the
symbols used in the equation.

Using this theory, show graphically how

the mean activity co-eTRdRN Vaney Wl
lonic strength for 1:1, 1:2, 1:3, 2:92setc.
electrolytes. 218

' e) Distinguish between a compound with congruent
melting point and incongruent melting point.

f)  Calculate the packing fractions for fee and bee

1 1
crystals. 27%23

3. Answer any two questions:

ay i

ii)

b) i)
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10x2=20

Consider the following cell.

(Pt) | Hy(1 atm) | HCI(m) | AgCI(s) - Ag
where m = molality of the solution.
How will you obtain the standard reduction
potential of AgCI(s) | Ag electrode and
mean activity co-efficient of HCI
solution? 5
Define ionic strength of an electrolyte

solution. Calculate ionic strength for
0.005M KCl and 0.005 M BaCl,.

2+11+13

" Draw sketches showing the planes with

Miller indices (111), (010), (200).
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iii)

d i)

iii)
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Find the interplaner spacing (dhpl) in a
cubic system.

Derieve Duhem-Margules equation for
binary liquid mixtures from the chemical
potential consideration. 3

. Acetic acid associates in benzene forming

dimers. 1.65gm acetic acid dissolved in
100gm benzene raised the boiling point

by 0.36°C. Calculate the degree of"

association of acetic acid. (K,=2.57°C).
3

Define C.S.T for two-component systems.
Give examples of systems that show upper
C.S.T and lower C.S.T and both. 4

What are induced polarization (P,) and
orientation polarization (P;)? Show
graphically how the total molar
polarizaiton (P,) varies with 1/T for polar
and non-polar molecules. 4

What is Liquid junction potential? How
can the effect of Liquid junction potential
be overcome? 2+

Give two examples of industrial
applications of electrolysis. 2
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