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(1) Calculate the emf at 25°C of a concentration cell pt,HyHCl(m,) // pt,Hy/HCl(m,) in
which the molalities are 0.2 m (m,;) and 3 m (my). (12%) -
R:8314 TKmt

(2) Calculate E° for the process Cu’ + e =>Cu 28 28 KI0 L-I»\KW:
Making use of the following E’ 28 306 x> L by Kb
cu¥ + e=>Cu”  E'=0.153V Y SYPRRN Yod SV
Cu¥* + 2¢e =>Cu  E°=0337V (15%)

(3) Toluene (mw=92 g/mole) and water are immiscible If boiled together under an
atmospheric pressure of 755 Torr at 83°C, what is the ratio of toulene to water in the
distillate? The vapor pressure of pure toulene and water at 83°C are 322 Torr and 400 Torr
respectively (12%)

(4) Detail the steps in going from the Clapeyron equation to the Clausius-Clapeyron
equation. What specific assumptions are made ? (12%)

(5) The solubility of oxygen n water at 1 atm pressure and 298 K is 0.00115 (mole/Kg of
water) Under these conditions, calculate the standard chemical potential for a saturated
solution of oxygen in water. (12%)

i h

(6) Calculate the activities and activity for an acet 'm solution in
which x, = 0.6.  The vapor pressure of pure chloroform at 323K is P*,= 98.6 kPa and the
vapor pressure above the solution 1s P, = 53.3 kPa. For acetone, the corresponding values
are s P*|= 84.0 kPa and P, = 26.6 kPa. (15%)

(7) The equilibrium const for an association reaction A + B => AB 1s 1.8x10° dm® mol™ at
257C and  3.45x10° dm® mol” at 40C A AH’ to be independent of

calculate AH® and AS”

12z

(8) Liquid water at 100°C 1s 1n equilibrium with water vapor at | atm pressure. If the
enthalpy change associated with the vaporization of liquid water at 100°C is 40.6 kJ mol”,
what are AG and AS ? (10%)




