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1. Please explain the following: (30%)
(1) Can activity be higher than 1? Why? (5%)
(2) Please write any chemical reaction that gives you a negative change of entropy and
explain. (5%)
(3) Please explain the cause of miscibility gap in a regular solution. (5%)
(4) Please explain why gases always mix spontaneously. (5%)
(5) Can materials be free of defects? Explain why? (5%)
(6) Can ice become vapor? If yes, in what condition? (5%)

2. Regarding CO + %OZ = CO, reaction, (total 20%)

(1) Which direction does the reaction proceed with increasing temperature? Explain why.
(5%)

(2) Which direction does the reaction proceed with increasing pressure? Explain why.
(5%)

(3) By fixing CO2/CO ratio at 99, above or below what temperature do you need to

control in order to keep the partial pressure of oxygen below 10712 atm? (10%)

1
Cio) +5 02 = C0g), AG()) = —111700 — 87.65T

Cs) + Oz = COzg), AGO(J) = —394100 — 0.84T

. At 305 K, 4 mole of N stored in a 25 liter compartment of a container and 1 mole of O, is

stored in another 25 liter compartment of the same,container. When the separation is
removed to mixed the two gases ideally together and make a total of 50 liter gas mixture.

Please calculate the change of enthalpy, entropy, and Gibbs free energy. (20%)

. Please calculate the changes of heat, work (done by or on the system), enthalpy, internal

energy, and entropy for the each of the following processes for 1 mole of monatomic gas

with ¢y=1.5 R. The energy should only be expressed with metric unit of Joule and NOT

other units. (30%)

(1) Free expansion from 1 atm and 298 X to a volume 1.5 times its original volume.
(10%)

(2) Reversible adiabatic process back to 1 atm. (10%)

(3) Isobaric process back to the original state in (1). (10%)

J

R =8.314
K-atm




