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CHE-04 : PHYSICAL CHEMISTRY
Time : 2 hours Maximum Marks : 50

Note : Attempt all the parts. Answer five questions from each
of the parts A, B, C and D.

PART - A

Answer any five questions :

1.  Name the quantity whose S.I unit is mole. 1

2.  State the ‘Equipartition theorem’. 1

3. A crystal plane of a cubic cell makes intercepts 1
a, o, . What are its Miller indices ?

4. Give Clausius’ statement of the second law of 1
thermodynamics.
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5.  Why do the bubbles of air escape when water is
heated below 100° C ?

6.  Write the
(a) conjugate acid and

(b)  conjugate base of H,O.

7. Why is the second dissociation constant K, of any
diprotic acid H,A smaller than its first dissociation
constant K; ?
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PART - B
Answer any five questions :

8. What ére the causes of deviations of real gases 2
from the ideal gas behaviour ?

9. Identify the intensive and extensive variables from 2
among the following :-

(a) Quantity of petrol required to run a car upto
1km.

(b) Molar volume of a substance.
(c) Heat capacity of a body.

(d) Number of molecules present in a substance.

10. Two partially miscible liquids A and Bshowa 2
lower critical solution temperature (CST) of
20.2 °C. The addition of a compound ‘X’ to this
system raises the CST to 26.8 °C whereas the
addition of 'Y’ decreases the CST to 15.6 °C.

(a) Indicate whether the compounds ‘X’ and 'Y’
are soluble in one of the liquids (A or B) or
both the liquids.

(b) Which of the compounds ‘X’ or ‘Y’ increases
the mutual solubility of A and B ?
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11.

12.

13.

14.

Explain the following :
(a) Fish cannot survive in warm water.

(b) When 20cm? ethanol is mixed with 20cm3
cyclohexane, the volume of the solution is
slightly more than 40cm3.

The reaction 2NO, = N,O, was started by

taking 1.0 mol each of NO, and N,O, in 1.0 dm?
vessel. At equilibrium, 0.75 mol of N,O, was
present in the flask. What is the value of the
equilibrium constant, K, for the reaction ?

Calculate the emf of the following concentration
cell at 298 K.

Cu (s) |CuSO, (0.1 M) || Cu SO, (0.2 M)| Cu (s)

Half - life of a reaction, A — products is inversely
proportional to the initial concentration of A.

(a) What is the order of the reaction ?

(b)  If the concentration of A reduces of 50% of
its value in 40s, in how much time would it
reduce to 12.5% of its initial value ?
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PART - C
Answer any five questions :

15. Determine the number average and mass average 3
molar masses of a sample of a polymer which
contains 30% molecules. of molar mass of
20,000 kg mol ~1, 40% molecules with molar mass
of 30,000 kg mol ~ ! and 30% molecules with molar
mass of 50,000 kg mol ~1.

16. Describe Linde’s method for liquefaction of gases 3
giving the principle involved.

17. Define enthalpy of atomization. Molar enthalpy 3
of atomization of graphite is equal to
717 k] mol~1. Write the equation showing the
process involved in it. Can this process be given

another name ?

18. From the first and the second laws of 3
thermodynamic’s derive a relation for entropy
change of n moles of an ideal gas for the adiabatic
expansion from an initial volume and
temperature V; and T; to the final volume and
temperature V, and T,, respectively.
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19.

20.

21.

A solute Sis dissolved in a system of two immiscible
liquids Xand Y. Atequilibrium, its concentrations
in the two layers are C; and C,. The solute
associates in the solvent Y as :

nsS = Sn

Draw a labelled graph with the help of which
the value of ‘n’ can be obtained and how ?

What would be the nature (acidic/basic/ neutral)
of the aqueous solution of

(a) CH3COONa and
(b) NH, NO,.

Justify your answer in each case.

What is van’t Hoff factor ? Derive a relation
between van’t Hoff factor and the degree of
dissociation of a compound XY.
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22.

23.

24.

25.
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PART - D

Answer any five questions :

State any two assumptions made by Bragg in
deriving Bragg’s law. Calculate the inter - planar
distance in a crystal in which the first order
diffraction occurs when the incident beam of

X - rays of A =1.539 A is at an angle of 22.5° to

the face of the crystal (sin 22.5°=0.383).

Starting from

dp_ AHvap
dt TAV

derive the clausius - clapeyron equation.

What is Quantum Efficiency ? Explain the reasons
for low and high quantum efficiency.

Give two mathematical forms of the Freundlich
adsorption isotherm and explain the terms used.
Draw a labelled graph depicting the isotherm.
What are the limitations of the Freundlich
isotherm ?



26. Explain the effect of addition of common salt to
ice under :

(a) adiabatic conditions and
(b) isothermal conditions.

Give one application of each.

27. (a) Explain the reasons for high viscosity of
glycerol and heavy hydrocarbon oils.

(b) Calculate the root mean square speed of
ammonia molecules at 300 K.

28. Calculate the time required to deposit 0.100 kg
aluminium from an electrolytic cell containing
Al,O3, using a current of 125 A. Given molar
mass of Al=0.027 kg mol~ 1.
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11.

12.

13.

14.
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