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1. Derive the result of [Z, I/);], where P, is an operator of momentum

(10%)

2. Explain that O, is paramagnetic or diamagnetic by a diagram of molecular
orbitals. (10%)

3. A first-order reaction of reactant A is 25% complete in 20 seconds. What
will be the concentration at the end of the next 20 seconds if the initial
concentration of A is [A]o? (10%)

4. One mole of an ideal gas is reversibly and isothermally compressed from

20.0 L to 10.0 L at 300 K, calculate (a) AU and (b) AS.
(10% for each)

5. A two-dimensional free rigid rotor has wavefunction ®(¢) = Ael™?
(a) Prove that m; must be integers. (10%)
(b)Find the normalization constant A. (10%)

6. An ideal solution has two liquid components A and B with x4 and xp being
their mole fractions, respectively. Using the concept of chemical potentials

to find (a) ApixG and (b) Amix S.  (10% for each)

7. Show that (%)v = T. (10%)
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