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1. Explain the following terms (a) Gibbs-Helmholtz equation, (b) Nernst equation, (b)

Lifetime broading, (c) Born-Oppenheimer approximation, and (d) Langmuir isotherm.

(20 %).

2. For a particle in a state having the wavefunction ¥ = Jg-sin(&rx/ a) in the range x =0

to a, Arrange the following intervalsfrom the highest to the lowest probability that the
particle exists. (a) x =0 to 0.02a, (b) x =0.32a to 0.34a, (c) x = 0.49a to x = 0.514a, and (d)

x = 0.8a to 0.82a. Explain your answers (10%)

3. Calculate the work done when 100.0 g of calcium carbonate reacts with hydrochloric acid

to produce carbon dioxide and Calcium pxide in (a) a closed vessel of fixed volume, and

(b) an open beaker at 300 K. (20%) ~ = °

4. (a) Derive the thermodynamic equation of state (Z—:) =V -T (Z—D , and (b) derive
T p

an expression for (%‘;—{) for a perfect gas. (20%)
&

5. A certain atom has a threefold deg_e@d level, a non-degenerate electronically

excited level at 3000 cm!, and a twefold degenerate level at 4500 cm'. Calculate the

relative population of the electron in the first excited level at (a) absolute temperature and

(b) infinite temperature (20%)

6. Find the terms that can arise from the p? configuration (10%)
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