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INORGANIC CHEMISTRY (25%) (%ﬁ 4@'] *U)

Multiple choice questions: each question has one or more than one answer(s) and 5%

1. How many unpaired electrons are found in each of the following complex ions?
(A) [FeCly] “has 5
(B) [Ni(CN),] * has 0
(C) [Fe(CN)s] * has 0
(D) [PtClg] * has 0
(E) [Fe(H,0)s]” has 0

o

Which of the following statements concerning the complex ion is true?
(A) [Co(NH;)s]*" is kinetic inert
(B) [Mn(H,0)s] %" is colorless
(C) [PtCl,]7 is paramagnetic
(D) [Co(NH;)sCH] 2+ [Cr(I1,0)6] ** has outer-sphere electron transfer
(B) [Ti(H,0)s]** has Jahn-Teller distortien

3. Which of the following statements concerning the structure of compound is true?
(A) BrFs is trigonal bipyramidal
(B) B(OH); is a Cy, symmetry group
(C) NO;y  is linear
(D) Rug(CO)3 is octahedral
(E) Ni(CO), is square planar

4, Which of the following statements concerning the metal ion is true?
(A) Cytochrome C contains copper
(B) Vitamin B12 contains cobalt
(C) Carbonic anhydrase contains Zn
(D) Zn*" exist in octahedral hole of $* in Zn$ crystal
(E) Cs" has eight coordination number in CsCl crystal -

5. Which of the following statements concerning the bonding is true?
(A) HOMO in N; molecule is n* orbital
(B) O," has bond order of 2.5
(C) Fe(11)-CO has 7 back-bonding
(D) trigonal bipyramidal hybrid uses d,,., orbital
(E) H;N-BF; has donating bond
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In a reversed-phase column, a solute was found (o
have a retention time of 31.3 min, while an unre-
tained species required (.48 min for elution when the
mobile phase was 30% (by volume) methanol and
70% water. Calculate (a) k' and (b) a water/methanol

composition that should bring &' to a value of about
[=¢
5

(10%)

1P for methanol =5.1
P for water=10.2

ZF 2 © For a reversed-phase column,
K P ~Py2
—Z = o2 7
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I. Propose a reasonable mechanism of Wittig reaction (10 pts).

CHO  HO ._CO,Et
>[/ +  EtO,C-CHoPPh,er _NaH: HaO" %/\/C 2E

2. Explain the dialkylated compound is minor product of Friedel-Crafts
alkylation reaction whereas no diacylated compound is observed in
Friedel-Crafts acylation reaction (15 pts).

| Yy  CH3CH,CH,—Br, AlCI; @J\
= Friedel-Crafts Alkylation
major minor
T
| = CH3CH2) Cl , AlCl, O/u\/
= Friedel-Crafts Acylation &

only
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I. (a) Calculale the magnitude of /. and L, for 3p electron in a hydrogenlike atom.

B o 2 o ~t/2 img 0
(b) Verify that L |7’ dp =1, where T(¢)=(21)""%e 5%

2. (a) Please give the Hamiltonian operator for H; molecule.

b) Please determine the 2p . 2p. and 2p. wave-function from 2p,, 2p, and 2p,. 6%
(b) P> €1 P. P “P4 Lo

y

3. Calculation /%, for a reaction whose rate constant at room temperature is doubled by a 10°C increase in T.

Then repeat the calculation for a reaction whose rate constant is tripled. 7%

4. For CO(NHz):(s), A H %, =-333.51 ki/mol. Find A U, of CONHy)(s). 7%
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