Section 01-Kuwata Chemistry 112 Spring 2006

General Chemistry 11
Chapter 7 Example Problems

1. Let’s revisit an example from Chapter 2. We have ten particles and 4 x 10™'* J (that is, 4 aJ)
of energy. The particles have equally spaced (vibrational) energy levels 1 aJ apart. This
means that each particle can gain or lose 1 aJ of energy at a time. (This is why we care about
AE") Here are all the possible energy distributions:
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(a) Calculate the change in entropy (in J K') as a system goes from Distribution A to
Distribution D.

(b) Calculate the change in entropy (in J K') as a system goes from Distribution D to
Distribution E.
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2. Consider the following two systems, both at the same temperature of 300 K, and both with
energy levels equally spaced at 10%' J intervals. (Remember our definition of temperature: a
measure of the average amount of thermal energy per particle. This means that the ratio of
total energy to total number of particles is the same for both systems.) (a) n = 500 particles;
(b) n = 5000 particles. Estimate In W for the two systems using Professor Hanson’s
WINTROPY program, and use these data to compute the ratio Sp/S,.

3. Consider the following two systems, both with 500 particles and with energy levels equally
spaced at 0.01 aJ. (a) 7=300K; (b) 7= 600 K.
(1) Write down the most probable distribution and In W for each system, as predicted by
WINTROPY.
(i1)) Compute U for each system, and ¢g for going from System (a) to System (b). Report all
energies to the nearest 0.01 alJ.

4. Consider the following two systems, both with 500 particles and at a temperature of 300 K.
(a) The particles have a uniform energy level spacing of AE =0.01 aJ. (b) The particles have
a uniform energy level spacing of AE = 0.005 aJ. Run WINTROPY and see if you get
familiar-looking results.
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