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UNIT—I

1. Answer any two of the following questions :
2x2=4
(a) State and explain zeroth law of

Prove that AH=AU+PAV.
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2. Answer any one of the following questions :

(@ ()
(@)
(iit)
b) @)
(i)
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Derive the mathematical statement
of first law of thermodynamics.

Two litres of an ideal gas at
a pressure of 10 atm expands
isothermally at 25 °C into a vacuum
until its total volume is 10 litres.
How much heat is absorbed and
how much work is done in the
expansion?

State and explain Hess’s law of
constant heat summation.

Derive a relationship between
temperature and pressure in
adiabatic expansion of an ideal gas.

Two moles of H, are compressed
adiabatically from STP conditions
to occupy a volume of 4:48 litres.
Calculate the final temperature.
(y for Hy =1:41)
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(3)

() What is residual entropy?

(c) Differentiate between Gibbs free energy
and Helmholtz free energy.

4. Answer any one of the following questions : 6

(@) Derive the expression for entropy
change of an ideal gas under different

conditions.

(b) () Establish the criteria for feasibility
or spontaneity of a process in terms
of G and S. - i

(i) Derive the Maxwell relation
_[§§] . [?_K]
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UNIT—III



6. Answer any one of the following questions :

(a) Derive Gibbs-Duhem equation.

(b) For a system of ideal gas, prove the ﬂ
relation u; =u? +RTInP,.

UNIT—IV

7. Answer any two of the following questions :

2x2=4
(a) What do you mean by degree of
advancement of reaction?

(p) How does equilibrium constant change
with temperature?

(c) State Le Chatelier’s principle.

8. Answer any one of the following questions : 6

;a) - (i) Derive a relation between kp and k.

(i) The value of kp for the equilibrium
 2H;0@) +2Cl,g) = 4HC1 ) +o,g)



(b) (i) Derive thermodynamically the law

of chemical equilibrium. 4
(i) What is the physical significance
of fugacity? 2
UNIT—V

. 9. Answer any two of the following questions :
2x2=4

fa) State and explain Henry’s law.

ok

(b) What is abnormal molecular mass?

fc/) What do you mean by lowering of
vapour pressure?

10. Answer any one of the following questions : )

ﬁ Derive thermodynamically the relation
between the boiling point elevation of
anh:ﬂmmdthe mole fraction of the



; (6)

(i) Calculate the molal freezing point
depression constant of water. The
molar heat of fusion of ice at 0 °C
is 60246 J. 2
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