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1. State, in general terms, under what conditions one may expect the diffraction of matter waves to
be important in determining the dynamics of a particle, and under what conditions diffraction is
unimportant, 20%

2. Set up and salve the secular equations for the Hiickel molecular orbitals of
(a) the allyl radical, HoC — CH — CHz;
(b) the eyclopropenyl radical;
(¢) cvclobutadiene.

| (Hint: use the molecular symmetry to factor the 3 x 3 and 4 x 4 matrices so you have nothing larper
than a quadratic to solve.) 20%

\
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| 3. The energy. mass and volume of a system are extensive. How about the molar energy, molar mass,
| and molar volume? How about the energy and energy density? 10%

4. The entropy change AS for a phase transition equals AH [T, where AH is the enthalpy change. Why
is it that the entropy changes for a system in which a chemical reaction occurs spontaneously does not
equal to AH/T? 10%

5. Suppose that a volume V is subdiyi : - One of these contains Nj A molecules
and Vi B molecules; the othey A—mgi /i B molecules. A valve between the
compartment is opened and ! ifrom the side marked () to the side
marked (). After a long tis and one molecule transferred from
(") to side (). What is th in both step is an A molecule.

. i) 20%

6. You perform some experi o rgac ermine the rate law has the form
Caleulate the value of expor

=
(a) [A] is tripled and you ohserv
(b) [A] is doubled and the rate doubles
() [A] is tripled and the rate goes up by a factor of 27.
20%
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