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1.

One mole of soperheated water at 110°C and at 1 atm is evaporated to steam at the
samewmpemtm'eand.mp Assume that:

(i} In the pressure range 1 aim to 1.4 atm the entropy of liquid water af 110°C
can be considered constant.
(i) At 110°C liquid water and Steam are i equilibrinm at 2 pressure of 1.4 atm,
and the latent heat of evaporation under these conditions is 4 x 10 J/mol.
(ii) In the pressure range 1 atm to 1.4 atm water vapor at 110°C behaves as an
ideal gas.
{a) Calculate the change in entropy. {109)
ﬁ}&bmmethemmmedbyﬂmlmmmnpﬁmiﬁnmemge latmio 1.4
atm and at 110°C on has, for one mole of steam,

EEJ =24046 cm’ /K (10%)
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2. Derive the following equations related to the intermal encrgy U.

S aP
T =) _p s
) [am ﬂrl P o

s

{b) (EF =¢p ~ PV wheremistheﬂlennalexpmmiﬂnnmﬂicimt{ﬁ%}
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{c) Prove ?E) =

e {} for one mole of an ideal gas. (10%)
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3. Cnnsidaﬂbﬁlaryalloysystem. Sketch the molar fres enerpy vs, composition

cutve for a system which shows insolubility at the temperatures specified (from T,
to Ts in the phase diagram shown below).(20%)
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4. For a van der Waals gas P=fTﬁ—; » Calcuiate the change in the Gibbs free

mgyandﬂwchangcinanﬁnmmmewhxmanfmemﬂenfﬂmgsis
increased from V, to V; at a temperature T. (20%)

S.Themuiarexmsﬁihbs&eewnffmmaﬁunnfsuﬁdmhﬁminﬂmsym
An-Ni can be represented by
G*® = X, X, (24140, +38,280X . - 14,2301'#.1’“)(1-3—}.1

Caloulate the activities of Au and Ni in the alloy of X, = 0.5 at 1160 K. {20%)



