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1. Choose the correct answer : 1x6=6

(a) Which of the following is an intensive
property?
(i) Internal energy
(ii) Enthalpy
(iii) Entropy

(iv) Temperature
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(b)

(c)

(d)
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(2)

One mole of methane gas is formed
from its constituents at temperature 7.
The difference between the heats of
reaction at constant pressure and at
constant volume is

(i) —RT

(ii) RT

(iit) 2RT

{iv) 0

One molal solution of a non-electrolyte
boils at 100-51 °C, while pure water

boils at 100 °C. Ebullioscopic constant
Kb is

(i) 100-51 K kg mol™?

(680 5 MK el L

(iii) 1-02 K kg mol™]

(iv) 0-51 K mol kg!
Chemical potential is

() partial molar enthalpy
(ii) partial molar volume

(iii) partial molar free energy

(iv) partial molar internal energy

( Continued )

(e)

2. Answer any

(3)

For a hypothetical gaseous reaction
2A)+B(g) =3C(g) +D(g)

() K, =K,RT

(@K, =K (RD)?

(i) K, =K,

(v) K. =1/K,

At constant temperature, the decrease

in Helmholtz free energy is equal to the
(i) reversible work done by the system

(ii) irreversible
system

work done by the

(iii) total work done minus pressure-
volume work in a reversible
‘manner

(iv) decrease in entropy

six questions from the

following : 2x6=12
(@) Explain why equimolar solutions of
NaCl and glucose are not isotonic.
(b) Deduce a relation between k; and k, for
the following equilibrium :
Ik
Az + 82 Tél.— 2AB
AR =2 1a,+3B,
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()

(@)

(e)

(g)

(4)

Explain the physical significance of
chemical potential.

Prove that Joule-Thomson effect is
isoenthalpic in nature.

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

Calculate the entropy change for the
melting of 1 mole of ice at 0 °C. Given
that AHpg, o) =334-72 J g7

State and explain the third law of
thermodynamics.

UNIT—I

Answer any two questions from the following : 8x2=16

3. (a)

(b)

P23/914

Define heat capacity of a substance.
Explain why heat capacities are
different at constant volume and at
constant pressure. Show that for one
mole of an ideal gas Cp -Cy =R.
1+1%+3%:=6

For reactions involving condensed
phases, show that AH = AE. 2

( Continued )

(b)

(c)

(b)

(c)

(d)
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(S)

How are the pressure and volume
related to each other during the
adiabatic expansion of an ideal gas?
Deduce the relation. 2%

Deduce an expression for the entropy
changes associated with the changes
in temperature and volume of an ideal
gas. 3%

One mole of an ideal gas at 300 K
expands reversibly and isothermally
fromnie S lORE S 2 N (o R sl O sm o

Calculate the entropy change for the
gas. 2

Write the physical significance of
Helmholtz free energy and Gibbs free
energy. ; 2

Deduce an expression showing the
variation of Helmholtz free energy with
volume at constant temperature for
an ideal gas. 2%

Deduce the following relation : 2

(57), = {5)
oT ) p oP )¢
For a reaction, AH and AS values
are 4-4 kJmol™ and 400 J moll,
respectively. Calculate the temperature

at which the reaction will be in
equilibrium. 1%
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(6)
UNIT—II
6. Answer either (a) or (b) : 3
(a) For a system of ideal gases, prove the
relation
u; =u) +RTIn p; 3

- (b) Define partial molar quantity. Deduce
the expression for variation of chemical
potential with temperature. 1+2=3

UNIT—III

7. Answer any two questions from the
following : 4x2=8

fa) Discuss any one characteristic of
chemical equilibrium.. Deduce the
relationship between standard Gibbs
free energy change and the equilibrium
constant of a reaction. 1+3=4

(b) Find the value of Gibbs free energy
change for mixing of ideal gases and
prove that it is a spontaneous process. =

(c) () Find the relation between K p and
K. for the following equilibrium : 2%

aA +bB = cC+dD
(i) Calculate K, for the reaction—
2803(g) = 250,(2) +0, (g)
for which K , =3-5x107%° at 27 °C. ,,,
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(7))

UNIT—IV

8. Answer any ftwo questions from the
following : 4x2=8

(@)

(b)

()

pP23—2000/914

What is depression in freezing point?
Derive a relation between depression
in freezing point and molecular weight
of the solute. 1+3=4

What is osmotic pressure? Derive the
relation between osmotic pressure and
concentration of a solution having
non-volatile solute. 1+3=4

Define molal elevation constant. What
is van’t Hoff factor? The boiling point
of 5% (w/w) of non-volatile solute
in water is 100-45°C. Calculate the
molecular mass of the solute.  1+1+2=4

* % K
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