
INORGANIC CFIEMISTRY (25%) (%@dgtl fa) 
Rduliiple choice questions: each question has one o r  more than one answel*(s) and 5% I 
1. I-low many unpaired electrons are found in each of the following co~nplex ions'? 

( A )  [FeC14] - has 5 
(U) [Ni(CN),] 2-  has 0 
(C) [Fe(CN)61 4' has 0 
(D) [PtC:I6] 2- Iias o 
(E) [Fe(JJ20)6] 3-  has O 

2. Which of the following state~nents concerning the co~nplex ion is true? 
(A) [CO(NIJ,)~] 3 '  is kinetic inert 
(13) [Mn(H20)61 2 t  is colorless 
( ( 2 )  [PtCI41 2- is paralnagnelic 
(11) [Co(N4,)5CI] *' -t rCr(1 120)6] 2 '  has outer-spl~ere electron transfer 
(E) [ T ~ ( I I ~ o ) ~ ~  3' has J~IIJI-TP,I Ier distortiotl 

3. Which of the, follo~ving statements concerning the structure of colnpound is true? 
(A)  BrF5 is trigonal bipyramidal 
(J3) B(O[I)3 is a C-,, symmetry group 
(C) NOz- is linear 
(D) R U ~ ( C O ) , ~  is octahedral 
(E) Ni(CO)4 is square planar 

4. Which of the following statements concerning the metal ion is true'? 
(A) Cytochrome C contains copper 
(13) Vitamin B 12 contains cobalt 
(C) Carbonic anhydrase contains Zn 
(D) ~ 1 1 ~ '  exist in octahedral hole of s2- in ZnS clystal 
(E) Cst has eight coordination number in CsCl crystal 

5. Which of the following statements concerning the bonding is true'? 
(A) TIOMO in 1V2 lnolecule is n* orbilal 
(13) 02' has bond order of 2.5 
(C) Fe(\l)-CO has n back-bonding 
(I)) trigonal bipyramidal hybrid uses C I , ~ . , ~  orbital 
(E) 1I3N-BF3 Iias donating bond 



- .  - 111 a le~lersed-pilase colulnn, a solulc was rou~itl to 
Ilave :I ~clel~rion 1ir11e of  31.3 min,  while an unrc- 

tailled sl)ccies rcq~rircd 0.48 win [us clution IY~ICII  Ihe 

niobilc pli i~sc ~vils 30% (by volume) nietli~u~ol ant1 
70% wnle~  ('nlcrllnle (:I) k t  anrl ( I ) )  a walr.r/~nrtll:r~l~~I 
corr~po~~tinn I ha l  ~houltl 0li11g 1'' 10 a vnlue ol  nhorrt 
.'i . 

( 1  0%) 

.- 1: 2 : Iior a reversed-phase colu~nn, 



I .  Propose a leeasonable mecl~anism of Wittig reaclion (1 0 pts). 

%CHQ + Et02C-CH2PPh3Br 
NaH; H30+ 

2. Explaili the dialkylated compound i s  minor product of Friedel-Crafts 
alkylation reaction whereas no diacylated co~npollnd is observed in 
Friedel-Crafts acylatiotl reaction (1 5 pts). 

0 CH3CH2CH2-Br . AlC13 
+ 

Friedel-Crafts Alkylation 

major 1 minor 

only 



I .  (a) Calculale the tnagnitr.de of], and I;, for 3p electron in a hydrogenlike atom 

(b) Verify illat [r(7'($)(2d$ = I ,  wliere T($ )  = (2~)-"'rl"'* 

2 (a) Please give the Ilamiltonian operator for Hz rnolecule 

(b) Please deterniine the 2pr,  2p, and 2 p ,  wave-function fiom 214, 2y-, arid 2p,. 6% 

3 C:alculation I.,',, for a reaction ~vliose rate constant a[ room te~nperature 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(N[-12)2 (s), A ,  l-I;9, = -333 5 1 kJ/mol. Find A f U k ,  of CO(NH2)? (s). 


