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I. Cloze Test: Read each paragraph and match a correct answer from the table. (12

points)
Ap antiferromagnetic | charge de Broglie diamagnetic
equation
B ferromagnetic multiplicity oxidation paired
numbers electrons
. | repulsion Schrodinger symmetry uncertainty
paramagnetic .
equation.

1. The energy of a nonbonding orbital is essentially that of an atomic orbital, either
because the orbital on one atom has a symmetry that does not match any orbitals
on the other atom or the orbital on one atom has a severe energy mismatch with

-compatible orbitals on the other atom.

2. Electrons moving in circles around the nucleus, as in Bohrs theory, can be

thought of as standing waves that can be described by the

3. Hund's rule of maximum requires that electrons be placed in

orbitals to give the maximum total spin possible.

4. Formal charge is the apparent electronic of each atom in a molecule

based on the electron-dot structure.

5. compounds are attracted by an external magnetic field. This attraction

results from one or more unpaired electrons behaving as tiny magnets.

6. The s and p. orbitals of nitrogen in ammonia both have symmetry in the
C3y point group.
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I1. Draw the chemical structure and determine the point groups for the following

compounds. The structures must be correct to receive the point group credits. (24
points)

(a) Cyclohexane (chair conformation)

(b)Diborane

(c)H;0"

(d)O,F,

(e) Sg (puckered ring)

(f) Borazine (planar)

1. MO diagrams of N, and F, are shown in either (a) or (b). (14 points)
1. Fill electrons into the MO diagrams and name the correct gas (N or F»).
2. Also, draw an O; MO diagram, fill in unpaired electrons, and calculate the
bond order(s). Total points are only possible after drawing the O, MO diagram

to calculate the correct bond order(s). If not, no point will be received.
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IV. Draw all of the possible isomers (DO NOT include optical isomers) of the
following complexes and assign the point group to each isomer: (20 points)
(a) Pd(NHj3):Br>
(b) Cr(P(CH3)3)3Cl3
(c) Ru(bpy)2(SCN), bpy: bipyridine
(d) Co(NH3)4Cl,
(e) Fe(NH3):Cl(NO2),

V. The Latimer diagram for sulfur in acidic solution is shown below. Determine the
reduction potential for S,06*” to S;03?".  Write a balanced equation for this half-
reaction. (10 points)

HSO,” —> 82062_ — H,SO; —> 82032-' —> S ——> H,S
-0.253 0.569 0.400 0.600 0.144

VI. The TGA analysis of CaOx*nHO, crystal A, is shown below, where Ox is C,04>~
and n is an integer. (Ca:40, C:12, O:16) (20 points)

Weight %

0 200 400 600 800 1000 j
Temperature (C)
(a) Write down the chemical formula of compound A, and compounds 1, 2, 3 as
shown on above chart.

(b) Write the balance equations for the reactions that taking place at 500 and
750°C.



