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1. Explain the following items: (a) ideal solution, (b) steam distillation, (c) azeotropes, (d) tie
line, (e) half-life (20%)

. At 100°C 1 mole of liquid water is allowed to expand isothermally into an evacuated vessel of

such a volume that the final pressure is 0.5 atm. The amount of heat absorbed in the process

was found to be 30 KJ/mole. What are w, AU, AH, AS, and AG? (AHvap = 40.60

KJ/mole for H,0: 1 atm, 100°C) (20%)

. The vapor pressure of mercury at 536 K is 103 torr. Estimate the normal boiling of mercury,

where the vapor pressure is 760 torr. The heat of vaporization of mercury is 58.7 KJ/mole.

Hint: Clausius-Clapeyron equation In(Po/P;) = (AH/R)(1/T; - 1/T3) (15%)

. Two blocks of the same metal are of the same size but are at different temperatures, T; and T.
These blocks of metal are brought together and allowed to come to the same temperature.
Show that the entropy change is given by

AS=Cpln [(TH+T)%4T\To). (15%)
. Consider the consecutive of first order irreversible reactions
A — B (rate constant k1)
B — C (rate constant k2)
The initial concentration of A is [A]e. Neither B nor C is present initially.
(a) Derive the expressions for the variations of [A], [B] and [C] with time.

(b) At what time does the concentration of B reach a maximum ? (20%)
. Using the data, calculate the equilibrium constant for the reaction
Hj + 2Fe* < 2H" -+ 2Fe™
where 2H' +2e- — H, E'=0
Fe*+e- — Fe?* E'=0711V (10%)



