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Inorganic Chemistry (50 points) 

(1) Which of the following pair百 may be expected to be more io到c? (8 pts) 

(a) CaCh or MgCh (e) NaCl or CuCl 

(b) NaCl or CaCh (f) TiCb or TiC4 

(c)NaForCaO 

（吐） EuO orEuS 

(g) ZnO or ZnS 

(h) BaF2 or ZnCh 

(2) Give 也e d" count組d也e to個l valence electron count at the metal for the followi且g compounds. (9 p的）

的（e也ylene)PtCh-

(b) Co(C0)3(NO) 

(c) （卅－C6&)Ru(C0)3

(3) Answer也e following questions: 

(a) CoO is 姐姐sulator whereas TiO is a me臼Ilic conductor. Briefly discuss 也e origins of the di丘：erent

elec仕onic behavi<?rs ( 4 p包）．

(b) Predict and draw the shape associated wi也由e following molecules using VSEPR theory. (4 pts) 

(i) ClF3 

（包） CH2

（仿 Draw the models of the following molecules and answer the questions 的 to (d) for each of them (15 pts): 

S由3Cl B2C4 (plan訂＇） B2C4 (twisted 90° about the B-B bond) 

（吋 Does the molecule have an位isofsymme仕y? If so, is it 2-fold, 3-fold, or what? 

(b) Does the molecule have an inversion center? 

的 Does the molecule have any出rror planes? If so, how many? 

(d) What E也e point group of the molecule? 

(5) Based on ligand field也.eo旬，此aw d orbital energy level spli出且g of the followi且g complexes (label all 

orbi旭ls, e.g.，旬，峙，心，你， e位） and E且也e resul也g orbitals wi也 d-electrons (10 p個）：

（份﹝Fe（口。6﹞』

(b) square planar [Ni（囚卅一
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Analytical Chemistry (50 points) 

(1) Ironσe) can be obtained from its ore，的n（曲 oxideσe103), by reaction with coke (C) at high 

t為mperature ac叩rding to 也e equation: FeiOJ{s) + 3C{s)• 2Feol + 3CO(g) 

Ina certain operation, 2.86 x 104 kg ofF位03 is reacted with 9. 82 x 103 kg of C. 

(a) Calculate the theoretical yield of Fe 姐姐lograms (5 p包）

(b) Calculate the percent yield if 1.52 x 104 kg of Fe is 那個ally ob姐姐ed(S p包）

(2) 25 mL ofp）耐ine solution (0.08364閥 is ti回ted wi也HCI acid solu世on (0.1067 昀. Calculate the pH of 

也e solution when 4.63 mL ofHCl solution is added俱 ofpyridine= 1.69 x 1的. (10 pts) 

(3) 25 mL ofHgi(N03)2 solution (0.04132昀 is ti回ted with KI03 sol咄咄（0.05789 昀．

Hgi2+ + 2103-• Hgi(I03)2csJ 

IfK,p ofHgi(I03)2 is eq咽ltol.3xlσ18, calculate the concentration ofHgi2＋但也e solution when 

KI03 solution is added (34 mL, 36 mL, and at the endpoint). (10 p包）

(4) A 1.0 M acidic solution (50 mL) co且他血gU4+ (0.025閥 is ti個ted with a 0.1 M Ce4+ solu世on. The 

reaction is 晶晶llows: u4+ + 2HiO + 2Ce4+ <-> U022+ + 2ce3+ + 4H+ 

Ce4+ + e- <-> Ce3+ E.;= 1.44 v 
uoi++4日＋＋ 2e- <-> u4++2H20 E;= 0.334 v 

Calculate Eceu vs. s個且也吋 hydrogen electrode, when 5 mL of Ce4+ is added. (10 p個）

(5) When highly concentrated silver ni出te solution is added drop by drop 恆的 a solution mixture conta扭曲g

0.05 M Br- and 0.03 Mr-, which句pe of ions w沮1 precipitate first? Why? Show all calculations if 

E郎闊的 (Ksp of Agl = 8.3 x 10-17 and恥 ofAgBr = 5.0 x 10-13). (10 戶）
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Periodic Table of the Elements 
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