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Tnorganic Chemistry (50 points)

(1) Which of the following pairs may be expected to be more ionic? (8 pts)
(a) CaClz or MgClz (e} NaCl or CuCl

(b) NaCl or CaCl (® TiCls or TiCls
{(c) NaF or CaO (g) ZnO or ZnS
(d) EuO or EuS (b) BaF; or ZnClz

(2) Give the d° count and the total valence electron count at the metal for the following compounds. (9 pts)
(2) (ethylene)PtCls™
(b) Co(CO)s(NO)
(¢) (n*-CsHeRu(CO)3

(3) Answer the following questions:
(a) CoO is an insulator whereas TiO is a metallic conductor. Briefly discuss the origins of the different
electronic behaviors (4 pts).
(b) Predict and draw the shape associated with the following molecules using VSEPR theory. (4 pts)
(i) CIFs
(ii) CHz

{4) Draw the models of the following molecules and answer the questions (a) to (d) for each of them (15 pts):
SiHsCl  B2Cly (planar)  B2Cls (twisted 90° about the B-B bond)
(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?
(¢) Does the molecule have any mirror planes? If so, how many?
(d) What is the point group of the molecule?

(5) Based on ligand field theory, draw d orbital energy level splitting of the following complexes (label all
orbitals, e.g., €g, t2g, xy, Oy, etc.) and fill the resulting orbitals with d-electrons (10 pts):
() [Fe(CN)s]*
(b) square planar [Ni(CN)aJ*-
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“Analytical Chemistry (50 points)

(1) Iron (Fe) can be obtained from its ore, iron(IIT} oxide (Fe203), by reaction with coke (C) at high
temperature according to the equation: Fe;Oss + 3C = 2Feq +3COq
In a certain operation, 2.86 X 10% kg of Fe203 is reacted with 9.82 % 10% kg of C.
(a) Calculate the theoretical yield of Fe in kilograms (5 pts)
(b) Calculate the percent yield if 1.52 X 10% kg of Fe is actually obtained (5 pts)

(2) 25 mL of pyridine solution (0.08364 M) is titrated with HCI acid sclution (0.1067 M). Calculate the pH of
the solution when 4.63 mL of HCI solution is added (Ky of pyridine = 1.69 % 107%). (10 pts)

(3) 25 mL of Hga(NOs)2 solution (0.04132 M) is titrated with KIO3 solution (0.05789 M).
Hgs?* + 2105~ — Hga(I03))
If Ksp of Hg2(IO3)2 is equal to 1.3 % 1073, calculate the concentration of Hgo?" in the solution when
KIOsj solution is added (34 mL, 36 mL, and at the endpoint). (10 pts)

(4) A 1.0 M acidic solution (50 mL) containing U* (0.025 M) is titrated with a 0.1 M Ce** solution. The
reaction is as follows: U% +2H0 + 2Ce* & U0 +2Ce** + 4H"
Ce**+e © Ce*t E =144V
U0 +4H +2¢” & U +2H,0  E, =0.334V
Calculate Ecep vs. standard hydrogen electrode, when 5 mL of Ce* is added. (10 pts)

(5) When highly concentrated silver nitrate solution is added drop by drop info a solution mixture contaming
- 0.05 M. Br~ and 0.03 M I-, which type of ions will precipitate first? Why? Show all calculations if
necessary (Ksp of Agl =8.3 X 107 and K¢ of AgBr=5.0 x 10713). (10 pts)
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