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CHEMISTRY — MDC
Paper : CC-7
(Physical Chemistry - II)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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[ English Version ]
The figures in the margin indicate full marks.

Answer question nos. 1, 2, 3, 4 (compulsory) and
any four questions from the rest (question nos. 5 to 10).

1. Answer any ten questions :
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What do you mean by viscosity coefficient of a liquid? Give its unit in CGS and SI system.

Give the effect of temperature on surface tension of a liquid.
Determine the Miller indices of the planes that intersect the crystal axes at :
(i) 2a, b, c and (ii) a, 3b, —2c.

State Fick’s law of diffusion and write its mathematical expression.

2x10

How many tetrahedral and octahedral voids are present in a face centered cubic (FCC) lattice?

How many phases are present in the following system?

NH,, Cl(s) === NH; (g) + HCl(g)
State Bragg’s law of diffraction, explaining all the terms involved.
State Rault’s law for an ideal solution.
What is an Azeotropic solution? Give one example.
Osmotic pressure is a colligative property— justify the statement.
Explain the use of salt-bridge with a suitable example.

Write down the electrode half reactions and EMF of the cell :

Zn|Zn**(aq.)||Cu®*(aq.)|Cu .

Write a short note on viscosity coefficient of liquid using the following points :

(i) Determination using Ostwald viscometer
(i) Temperature dependence.
Or
Write a short note on surface tension of liquid using the following points :
(i) Definition and dimension

(i) Determination using capillary rise method.

Write a short note on crystal planes using the following points :
(i) Procedure of indexing the crystal plane.

(i) Derivation of the general expression of dj;.
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Or
Write a short note on elevation of boiling point using the following points : 4+1

(i) Thermodynamic derivation for an ideally dilute solution containing a non-volatile,
non-electrolyte solute

(i) One example of exception (Abnormal behaviour).

Write a short note on Gibb’s phase rule using the following points : 2+3
(i) Definitions of all the terms involved
(i) Derivation of phase rule.
Or |
Write a short note on Nernst equation using the following points : 3+2
(i) Thermodynamic derivation
(i) EMF calculation with suitable example.
A clean glass capillary tube of radius » = 0.05 cm is dipped vertically in water. The surface tension

of water at RT is 72x103 N/m, the contact angle between water and glass 8 = 0°. Calculate the
height of capillary rise of water in the tube (py e = 1000 kg/m3, g = 9.8 m/s?).

Draw (001), (010) and (111) planes in a cubic lattice.
Starting from the appropriate form of the Duhem-Margules equation deduce Konowaloff’s rule.
: 4+3+3

The X-ray wavelength used for diffraction is A =1.54 A. A first-order reflection (n=1) from
the (2, 0, 0) plane of a cubic crystal occur at an angle 6 = 30°. Calculate the lattic parameter ‘a’ of
the crystal.

Given Ean T =-0.76 Volt and ECu2 *cu =0.35 Volt . Design the electrochemical cell and
calculate the standard electrode potential.

Determine the excess pressure inside a soap bubble. 4+3+3
Draw a labelled phase diagram for a two-component solid-liquid equilibrium system and explain
what is meant by a eutectic mixture.

A spherical drop of a liquid weighing 40.192 mg is dispersed into 1500 microglobules of radius
0.02 cm each. Find the increase in surface energy.

(density = 0.8 gm cm~3, surface tension = 27 dyne cm™1).

Both NaCl and KCl have similar structures yet their X-ray diffraction pattern are different. Explain.
4+3+3
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The absolute viscosity of water at 293 K is 0.01002 poise. Time taken by equal volumes of water
and chloroform to flow through a capillary tube are 39.7 seconds and 15 seconds respectively.
Density of water is 1.0 gm cm= and that of chloroform is 1.49 gm c¢m=3. Calculate the absolute
viscosity of chloroform at 293 K.

Evaluate the percentage packing in a face centered cubic (FCC) lattice.

Deduce a relation between Van’t Hoff factor and degree of dissociation in case of ionisable
solutes. 4+3+3

Calculate the number of atoms per unit cell of FCC and BCC crystals.
Explain the concept of concentration cells with and without transference.

Differentiate between streamline and turbulent flow of a fluid. 4+3+3

Calculate the EMF of the following cell at 298 K :
Zn(s) + Cu?*(aq.) = Zn**(aq.) + Cu(s)

Given : Ezeu =11V

Concentration of Zn?* = 0.1 (M)

Concentration of Cu?* =1 (M)
Derive the relation between the viscosity coefficient of a gas and its mean free path.

Define lattice, space lattice and unit cell in crystallography. 4+3+3



