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CHEMISTRY
CHE-4 : 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 :

What is the S.I. unit of molar mass ?
	

1

What is mean free path of a molecule ?
	

1

Give Kelvin's statement of the second law of	 1

thermodynamics.

How is solubility of a gas in a liquid affected by	 1

the changes in temperature ? Explain with the
help of Le chatelier's principle.

The pH of an aqueous solution of a salt was 6.2. 	 1
What type of salt is it ?

Define ionic mobility of an ion.	 1

7.	 What do you mean by inhibition of a catalyst ? 	 1
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PART - B

Answer any five questions :

Derive the ideal gas equation from the equation 	 2

1	 _2
p V= -

3
N m u .

Heavy hydrocarbons, like oils and greases are not
	

2

hydrogen bonded, yet, they are highly viscous.
Explain.

What is 'triple point' ? Show with the help of
	

2

phase rule that triple point of a one component
system is invariant.

What is a conjugate acid-base pair ? Write the 	 2

reaction between NH3 and H2O and identify the
conjugate acid-base pairs in it.

Explain the effect of (a) decrease in pressure and	 2
(b) increase in temperature on the following
reaction :

2 SO2 (g) + 02(g)	 2 SO3 (g), ArH°= -194 kj mo1-1.

Differentiate between fluorescence and 	 2
phosphorence.

14.	 Derive a relation between Kp and Kc for the	 2
reaction :

S (s) + 02(g)	 SO2 (g)
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PART - C

Answer any five questions :

Define critical constants of a gas.
00
Ir)

What is capillary action ? Explain the two types 	 3
of forces that are responsible for it.

State principle of equipartition of energy. How much	 3
contribution is made of each mode of motion ?

Define the enthalpy of neutralization. Why its 	 3
value is the same for the neutralization of any
strong acid with any strong base ?

What is an ideal solution ? Give its characteristics. 	 3
What type of liquid pairs would form ideal
solutions ?

Draw a labelled diagram of glass electrode. How
is it prepared ? Write its representation in
conjunction with a saturated calomel electrode.

21. Starting from the definition of Gibbs free energy, 	 3
derive a relation between the change in its value
and the maximum useful work that a system can
do at constant temperature and pressure.
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PART - D

Answer any five questions :

An element with atomic mass 0.072 kg mol -1	 4
has a cubic structure and the edge length
of its unit cell is 500 pm. Taking its density as
2.0 x 103 kg m -3, calculate the number of atoms
present per unit cell and comment on the nature
of the cubic lattice.

What is Joule Thomson effect ? In what type of	 4
gases - real or ideal, can it be observed and why ?
Derive a relation to show that in Joule-Thomson
experiment, the enthalpy of the system remains
constant.

Draw a graph depicting the variation of
	

4

conductance of the solution during the titration
of acetic acid with sodium hydroxide. Explain
the variation of the conductance, (a) in the initial
stage of the titration, (b) after the initial stage and
upto the equilivalence point and (c) after the
equivalence point.

Explain the following with the help of suitable	 4
diagrams :

Electrophoresis

Electro-osmosis
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26. 20 cm3 of an organic solvent, insoluble in water, 	 4
is used to extract a compound from 50 cm 3 of an
aqueous solution containing 2.0 g of a compound.
The distribution coefficient of the compound in
favour of the organic solvent is 4.70.

How much compound remains unextracted
in the aqueous layer ?
How much compound would remain
unextracted in the aqueous layer if the
extraction is carried out in two steps using
10 cm3 of the extracting solvent in each
step ?

27. When 1.51 x 10 -3 kg of NaCl was dissolved in 	 4
0.500 kg of water, the elevation in boiling point
observed was 0.0514 K. Calculate the van't Hoff
factor and the degree of dissociation of NaCl.
Given, Kb for water is 0.514 K kg mol -1.

28. From the following data for the reaction :	 4
aA + bB cC + dD

[Alo/m [Blo/m Initial Rate / Ms-1
0.10 0.05 0.00013
0.10 0.10 0.00026
0.20 0.10 0.00103

Calculate (a) the order of the reaction with respect
to A and B and The overall order of the reaction
and (b) the rate constant of the reaction.
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