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1. (3) Liquid water at 100°C is in equilibrium with water vapor at 1 atm
ressure. If the enthalpy change associated with the vaporization of liquid
~ water at 100°C is 40.60 kJ mol™', what are AS and AG? (b) Suppose that

water at 100°C is contact with water vapor at 0.920 atm. Calculate AS and
AG for the vaporization process. (15%)

oluene C¢HsCH; and water are immiscible. If boiled together under an
tmospheric pressure of 755 Torr at 83°C, what is the mass ratio of tol- uene
water in the distillate? The vapor pressure of pure toluene and water at

3°C are 322 Torr and 400.6 Torr, respectively. (H = 1.0079, C = 12.0107, O
15.9994). (10%)

t 18°C the electrolytic conductivity of a saturated solution of CaF, is
86x10° Q' em™, and that of pure water is 1.5x10°° O em™. The molar
lonic conductivity of %Ca®* and F~ are 51.1 Q™! cm? mol™ and 47.0 Q' cm?
ol ™| respectively. Calculate the solubility (g m)of CaF; in pure water at
18°C and the solubility product. (Ca =40.078, F = 18.998). (15%)

'SUPPOSe that a gas phase reaction: 2 A(g) — B(g)+3(C(g)

fQHOWS second-order kinetics and goes to completion. If the reaction is
Uloweq to proceed in a constant volume vessel at an initial pressure of 2 bar
(Only A is initially present), what will be the partial pressures of A, B, and C
W the total pressure at £ = 31, and infinity 2 (20%)

- The voltage required to electrolyze certain solutions changes as the
electrolysis proceeds because the concentrations in the solution are changing.
In an experiment, 1.2 dm® of a 0.0555 M solution of copper(II) bromide was
electrolyzed until 2.345 g Cu was deposited. Calculate the theoretical
minimum voltage required to sustain the electrolysis reaction at the
beginning and at the end of the experiment. (Cu = 63.546) (20%)

Cu”+2¢ — Cu, E°=03419V
2Br — Bry+2e, E°=-1.0873V

The photochemical reaction between chlorine and chloroform in the gas

phase follows the stoichiometric equation CHCl; + Cl, = CCl, + HCI is
believed to occur by the mechanism

CL +hv—H520]

Cl+ CHCL, —% HCI + CCl,

CClL +ClL, % ccl, + a1
2014

Assume the rate of formation of Cl atoms in the initiation reaction to be 27,

where /, is the intensity of light absorbed, and obtain an expression for the
overall rate in terms of 7, and [CHCL]. (20%)




