Ch 321 Chemical Thermodynamics
EXAMINATION III

April 9, 2008

1. Give the definition of each of the following:
a. Partial molar enthalpy, Hj .

ocac o

Free Energy of reaction
Degeneracy of a level

Partition function (in general)
Stirling Approximation

2. When n, moles of NaCl are added to 1 kg of water, the volume of the solution in cm’ is:

3

V = 1001.38 + 16.6253n, + 1.77 n,>”

Calculate:

+ 0.11941n,°

a. the partial molar volume of NaCl at m=1.5 and m=0
b. the total volume of solution at m=1.5 and m=0
c. the partial molar volume of water at m=1.5 and m=0.

Consider the fa

llowing sets of populations for 4 equally spaced energy levels:

ek (T) Set A Set B Set C

300 n3 5 3 4 ”

200 o 7 8 — i ,

100 o, 15 17 16 -2 n,
0 ng 33 31 32 o }2 =

a. Determine the energy E/k and the total number of particles N for each Set.
b. Calculate the number of configurations for each Set, i.e., the number of ways it

can be achieved.

c. Which set is the most probable?
d. Calculate the partition function for each of the Sets above at T = 500K 5 & a W mensy
¢. Is any of these Sets a Boltzmann distribution? Explain.

5. A certain molecule has an excited state electronic energy level which emits radiation
of wave number (1/4) = 360 cm™ when it falls to the ground state. The ground state is
nondegenerate; the excited state is doubly degenerate. Calculate the following:

a. the ratio of the number of molecules in the excited state to the number in the
ground state at 213K
b. the percent of molecules in the excited state at 213K

he partition function at 212
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d. the partition function at infinite temperature.
e. the percent of molecules in the excited state at infinite temperature.

h=6.626x10>*J s

k=1.381x10 2 J/K

¢ =2.998x10° m/s

1

X




AOU\) ma% SM MM«&







