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BACHELOR OF SCIENCE (B. SC.)

Term-End Examination

December, 2023
CHE-04 : PHYSICAL CHEMISTRY

Time : 2 Hours Maximum Marks : 50

Note : Attempt all Parts. Answer five questions
from each of the Parts A, B, C and D. Use of
Log tables and Graph paper is allowed. Use

of non-programmable calculators is allowed.

R =8.314 JK-! mol-1.

Part—A
Answer any five of the following questions : 5x1=5
1. Find the dimensions of gas constant R.
2. State first law of thermodynamics.
3. Why can’t fish live in warm water ?

4. Define osmotic pressure.

P.T.O.



[2] CHE-04
In 1000 g of sea water, 0.0058 g of oxygen 1is

dissolved. Express the concentration in ppm.

Calculate the pH of 1 x 102 M aqueous HCI

solution.

Give the integrated rate law for a second order

reaction of the type A — products.

Part—B

Answer any five of the following questions : 5x2=10

8.

10.

11.

Draw the arrangement of particles in a face

centred cubic cell.

Derive the integrated rate law for a zeroth

order reaction.

Consider the following reaction :

PCls(g) = PCl3(g) + Cl,(9)

How would the equilibrium be affected by
(1) addition of Cls and (i1) decrease in volume of
the container ?

Calculate the hydrolysis constant and degree of
hydrolysis of sodium acetate in 0.1 M aqueous

solution. Given : Ko = 1.8 x 10-5 for acetic acid.
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12. Explain why the boiling point of a solution is

higher than that of pure solvent.

13. The standard enthalpy of formation of HoO(l) at
298 K is — 285.8 kJ mol-l. Calculate the

standard internal energy change, [A;U°(H,0)]
for the formation of H2O at 298 K.

14. Calculate the ratio of effusion rate of hydrogen
to oxygen.

Part—C
Attempt any five of the following questions :
5x3=15

15. Show that for a simple cubic unit cell the ratio
of volume occupied to the volume of unit cell is

0.52.

16. Show that the work done in an isothermal

reversible expansion process is given by :

W = nRTIn ﬁ .
V,

P.T.O.



17.

18.

19.

20.

21.
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Draw the vapour pressure curves for the ideal
solution and a non-ideal solution showing

negative deviation from Raoult’s law.

An aqueous solution containing 5 x 104 kg of a
solute in 4 x 102 kg of water was found to
freeze at 272.72 K. Calculate the molar mass of
solute. Molar enthalpy of fusion of ice at its

melting point (273.15 K) is 6021 J mol-1.

Based on energy released during adsorption,
how can you distinguish between physisorption

and chemisorption ?

Briefly describe the three methods of

preparation of colloidal sols.

The second order rate constants of a reaction at

two temperatures are given below :

T/K 298 308

10% x k/M-1s71 8.8 28

Calculate the activation energy of the reaction.
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Part—D

Attempt any five of the following questions :

22.

23.

24.

25.

26.
27.

28.

5x4=20

What are liquid crystals ? Name three different
types of liquid crystals.

Describe the working of a chemical actinometer

giving the necessary chemical reactions.

For Weston cell, e.m.f. is 1.018 V at 293 K. Its

temperature coefficient ( ( 0 E) ] 18
v

aT
—4.00 x 10 VK. Calculate AG, AH and AS

for the cell reaction of this cell.

Draw and describe the Wheatstone bridge

circuit for the measurement of conductance.
Draw and explain the phase diagram of water.

Derive the Clausius-Clapeyron equation for a
system consisting of liquid and vapour in
equilibrium  beginning  with  Clapeyron

equation.

Derive the van der Waals equation for real
gases discussing the volume and pressure

correction terms.

P.T.O.
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14.
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24.

25.

26.

27.

28.
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