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1. Discuss and explain the following terminologies: {a) chemical potential x; (b) activity &; {c)
fower critical solution temperature ‘7i; (&) LeChatelier’s principle. (20 points total and 5
points for each term) '

2. 1.00 mol of perfect gas molecules is expanded isothermally from an initial state of pressure
P; and temperature Tto a final pressure of Pr.  Determine the values of (2) heat g, (b) work
w, (c) the internal energy change AU, {d) the enthalpy change AH, and {¢) the Gibbs free
energy change AG in system. (25 points total and 5 points for each term)

3. Calculate the entropy change in system AS, in surrounding ASg,; and the total change ASual
of a perfect gas expands (a) isothermally and reversibly (10 points); or (b} isothermally but
freely from Vi to ¥: (10 points}.

4. Devise the rate law for the decomposition of N2Os using the steady-state approximation,
2N305[g) —r 4N02(g) + Oz(g}
on the basis of the following mechanism: {15 points)

NaOs — NOp + N k.
NO; + NO; - N;Os k)’
NQO; + NQ; = NO» + 0, +NO ky
NO + N3(5 — NOy + NOa+ NO» ks

5. For the Langmuir isotherm, the free gas and the monolayer adsorbed gas are in dynamic
equilibrium: Ay + Mmuses) S AMsurion With rate constant k, for adsorption and % for

desorption. (2} Derive the Langmuir isotherm ezﬁ% for the varation of the

fractional coverage @ with pressure at a chosen temperature where & depends on the
pressure p of the overlying gas and the equilibrium constant K equals 10 /& (10 points).
() At constant temperature, various adsorbed gas volume V according to different pressures
p fits the Langmuir isotherm, How to obtain V., the volume corresponding to complete
coverage and the equilibrium constant K7 (10 points)
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