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Inorganic Chemistry (50 points)

(1) Describe the following structure types in terms of sphere packings and anion and cation coordination (12
pts)
(2) NaCl
(b) NaAs
(c) ZnS
(d) CaF2

(2) Answer the following questions:
(2) Ag2S or AgCl is much less soluble? Why? (4 pts).
(b) Name and draw the shape associated with the following molecule using VSEPR theory. (4 pts)
XeFe

(3) Draw the models of the following molecules and answer the questions (a) to (d) for each of them (15 pts):
ethylene IOF3;  B(OH)s (Planar)
(a) Does the molecule have an axis of symmetry? If so, is it 2-fold, 3- fold or what?
(b) Does the molecule have an inversion center?
(c) Does the molecule have any mirror planes? If so, how many?
(d) What is the point group of the molecule?

(4) Based on molecular orbital theory, draw the molecular orbitals of CO (include all atomic orbitais and label
all the orbitals, e.g., 1s, 2px, 02s, Topy, €tc). Fill the resulting orbitals with electrons (9 pts)

(5) Give the d® count and the total valence electron count at the metal for the following compounds. (6 pts)
(a) CpMo(CO)sCl
(b) W(CH3z)s
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Analytical Chemistry (50 points)
(1) 0.100 M acetic acid solution at 25 °C can dissociate 1.34%. Calculate Ka of acetic acid. (10 pts)

(2) A sample of 0.5662 g of an unknown ionic compound containing chloride ions is dissolved in water and
treated with an excess of AgNOs. If the mass of the AgCl precipitate that forms is 1.0882 g, what is the
percent of Cl (by mass) in the original compound? (10 pts) ‘

3) Calculate [Ni%'] at equilibrium in NiY?~ solution (0.0150 M) at a) pH = 3 and b) pH = 8. (10 pts)
p

NiZt+Y* o NiY>
[NiY2-]

————— =42x10"
[Ni2H][Y47]

Kmy =

(4) A 0.1 M solution (40 mL) containing Fe?* is titrated with a 0.1 M KMnOg solution. The
reaction is as follows: .
Fe**+¢ « Fe?* E| =0.68V
MnO4 + SHY+ 5¢~ & Mn?* +4H,0 E, =151V
Assume that during the titration the solution has a constant concentration of 1 M. Calculate Ecer vs.
standard hydrogen electrode, when 15 mL of 0.1 M KMnOsx is added. (10 pts)

(5) Sodium iodide is added into a solution mixture containing 0.10 M Pb(NOs), and 0.10 M AgNOs. When
Ag" precipitates as Agl at 99%, will Pbl, also precipitate? Why? Show all calculations (Ksp of Agl =
8.3 X 107 and K of PbL, = 7.1 X 107). (10 pts)
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