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5. When working with gas mixtures we often use the approximation: that the gas
mixture is ideal. However, when studying condensed phases, we have stated that
the ideal solution model i3 inappropriate.

a Define what is meant by ideal behavior for a gas mixture or a condensed phase
golution in terms of the chemical potential of the components. {5%)

b. Explain how you might incorporate nonideal behavior to describe a gas mixture. In
your answer state what experimental data would be required and how it would be
used to modify the chemical potential. (5%)

c. Explain how you might incorporate nonidea behavior to describe condensed phase
solutions. In your answer state what experimental data you would require and how
it would be used to modify the chemical potential. (5%)

d. 15 the chemical potential of an ion in selution a physically meaningful quantity?
Explain your answer_ If you answer yes, explain how it could be determined
experimentally. If you answer mo, explain how we are able to tabulate values of
AL" for ions. (10%)
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A container whose volume is V liters comtains an equilibrivn mixaure of 2 moles
of PCls, 2 moles PCl; and 2 moles of Cl» (all gases). The pressure is 3 atm and

the temperature is TK. A cerigin amount of Ck, is added, keeping pressure and
tesnperature constant, until 2 new equilibrium volume of 2V liters is teached How
many moles of Cly were added? What is the vaiue of the equilibrium conscant, K,
for this seaction? (15%).

&. (a) The vapor pressure of water at 298K is 23.76 torr. What i3 the (ibbs free
energy ai one atm for the change of HyO(g) ZHL)? (3%)
(b) The boiling point of pure toluene is 110.60 C. A solution containing 5.0 gm
diphenyl, Cy;Hq in 100 gm toluene boils at 111.68 °C. A solution comtaining

6.0 gm of an unknown nonvolatile substance in 200 gm toluene boils at
112.0 °C. Calculate the mass per mole of the unknown. (5%)



