A - 66 RIEeHBALE 102 25 EHATHERAESRNEAE
1B ARER

A 66

Bk : 6 - # 5 mz% [/ R

% LR AMILEPart LREMEASARENZ TREMALE | AME WA
AR TIRFMELE > ERUAESY 2 RABREAS -

EE A REERA0LERBA R EMRHIY

Part] $3EH (15830 47) % AAMERRERL TEFMELE ) HAF%REL-

1. Which of these is not a Lewis acid?
(A) AlCL; (B) H:0" (C) FeCls (D) SOs (E) PPhy

9. What is the index of hydrogen deficiency for the following compound?
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(A) constitutional isomers. (B) diastercomers. (C) identical.
(D) enantiomers. (E) not isometic.

4. Reactionof sodium ethoxide with 1-bromopentane at 30°C yields primarily:
(A) CH;CH:CH2CH>CH,OCH,CHjs (B) CH3CH,CH,;CH,CH;OH

(C) CH;CH.CH,CH;CH; (D) CH,CH,CH=CHCH;

(E) CH;CH,CH,CH=CH>

5. Which is not a satisfactory procedure for the synthesis of 3-methyl-1-butene?

(A) (CHs);CHC=CH + Li/liq.NHj3 (B) (CH3),CHCH,CH,Br + CH;ONa/CH;0H
(C) (CH;);CHCHOHCH; + conc. HzS04 (D) (CH3),CHC=CH + Ho/Ni,B

(E) (CH3),CHCHBrCHj; + (CHz):COK/(CH3);COH

6. Which of these compounds belongs to the class of substances commonly known as "halohydrins"?
(A) BrCH,CH,Cl (B) CICH,CO,H (C) ICHLCH,0H
(D) FCH,CH,NH2 (E) HOCH,COC1

7. An example of a reaction having an Eyet = 0 would be:

(A) Br+ Br—Br —> Br-Br+Br (B)F-+CH, —> H-F+CHsy

(C) CHs*+ CH;CH; —— CH,+ CHsCHy ®)Br+H-Br — H-Br+Br
'(B) CHy-+ CHy —> CH;—CHs
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8. Fundamentally, 2-methyl-2-pentanol does not undergo oxidation by H2CrQ4 because:
(A) the intermediate chromate ester is not formed.

(B) the oxidant isn't in a sufficiently high oxidation state,

{C) the alcohol undergoes dehydration.

(D) the intermediate chromate ester cannot lose hydrogen.

(E) Actually, this oxidation does occur.

9. A thermodynamically-controlled reaction will yield predominantiy:

(A) the more/most stable product. .

(B) the product whose formation requires the smallest free energy of activation.
{C) the product that can be formed in the fewest steps.

(D) the product that is formed at the fastest rate.

(E) the product which possesses the greatest potential energy.

10. Cyclopentadiene is unusually acidic for a hydrocarbon. An explanation for this is the following statement.
(A) The carbon atoms of cyclopentadiene are all sp*-hybridized.

(B) Removal of a proton from cyclopentadiene yields an aromatic anion.

(C) Removal of a hydrogen atom from cyclopentadiene yields a highly stable free radical,

(D) Removal of a hydride ion from cyclopentadiene produces an aromatic cation.

(E) Cyclopentadiene is aromatic.

11. Which of the following is not a meta-directing substituent when present on the benzene ring?
(A) -NHCOCH; (B) -NO, (C) N(CHz);* (D)-C=N (E) -CO:H

12. The product, C, of the following reaction sequence,
PCls CeHe NaBH,
B G
AlCi3 CHLCH would be:

0 OH o
QCHZCH'ZCH;; @—éOCchHa Q—éHCHZCH3 @—(":CHZCHs @—CH(CH3)2
i il

11 v 1
(A1 (B) I (©ur @) IV BV

CH3CH,COOH

13. 8-Hydroxy acids can be esterified intramolecularly to form compounds known as which of these?
(A) Anhydrides (B) Cycloalkenes (C) Lactams (D) Lactones (E) Cyclic ketones

14. The overall conversion RBr —» RCH;NH, can be accomplished by successive application of which of.
these sets of reagents? '

(A) Mg, ether; then NHa (B) NaCN; then LiAlH,, ether

(C) NaN3; then LiAlH,, ether (D) H2C=0; then NH;

(E) HaNOH; then LiAITL, ether
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15. Which reagént would best serve as the basis for a simple chemical test to distinguish between 2-pentanone
-and 3-pentanone?

(A) Bry/CCly (B) CrOs/H280,
(C) I in NaOH (D) NaHCOy/H,0
(E) Ag(NHz),"

Partll. B8 (38 :204)
1. ‘Write a mechanism for the following reaction. (5 points)

Br2 Br
O U (+ enantiomer) .
H0 "OH

2. Write a detailed mechanism for the following reaction. (7 points)

SO

HO | O

H,S0, (cat.)

W\C\

3. Deduce the structure of compound E (CsH,,0,) based on the following 4. and *C-NMR spectra. Provide
step-by-step explanations for your answers. (8 points)
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Inorganic Chemistry
1-6. Multiple Chaice Questions:  (30%; 1 point per choice; -0.5 per mistake)
Mark your answersas: ()0 () X () O @) X (¢) O
1. Which of the fdllowing species is optically active?
(@ HO, (b) CBrCIFI
() [pdBrCIFI}* : (d) [Cr(NH3)g]**
() [Cofen)s]?* (where “en” is “ethylenediamine™)

2. Which of the following cubic lattices contains four cations per unit cell?

(a) NaCl {b) CsCl (¢} ZnS
{d) CaF, (e) Na0
3. The color of which of the following species is due to charge-transfer?
(a) Mn2*(aq) {b) KMnO,
(&) [Cu(NHs)]>* (d) Fe;04

(&) KFeFe(CN)s

4.  Which of the following diatomic species is diamagnetic?
(a) BeC (b) BN {c) B2 (d) CN+ (e) OF-

5. Which of the following statement is CORRECT?

{(a) The superconductors have zero electrical resistance at temperatures below their critical temperatures.
(b) Metals can be superconductors.

(c) GaAs has a larger energy gap than silicon.

(d) Light-emitting diode (L.ED) is semiconductor materials.

(e) P dopped GaAs has larger band gaps than GaAs.

6. Which of the following statement about the normal mode vibrations of planar PtCl;* is CORRECT?
(a) v belongs to A}, symmetry
(b) vz belongs to Azg symmetry
{c) vybelongs to A, symmetry
(d) v4belongs to Bz, symmetry
{e) vsbelongs to By, symmetry

™ +C| Ci+
N ™
cf/ ";\CI 01/‘,2\ cl +CI//‘,3\' Cls
C{ \Cl +Cl |-
Nor” ot
C\I\ \/Ci - CI/ \ Cl+
v, Y5
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Problems:

7.

(@) Give the symmetry lables for the 3d-, 4s- and 4p-orbitals of the central metal atoms in (i) [CrFe]* and (i)
trans-[Cr{en);F2]* . (where “en” is “cthylenediamine™ (8%)

(b) How many IR peaks are expected in the Cr-F stretching region for these two complexes? Explain, (12%)

Dy E 20, ¢ 2(";', 2C; i 28, oy 2oy, 204

(A

Ay 1 11 1 | S T 1 1 4y, 72

Asg 1 1 1 - pel [0 1) A Lo LA (5 -3

By, 1 -1 1 LBl L el 1 oha | -y

By, I <1 1 4 1 1 -1 1 - 1 xy

E, 2 0 -2 0 0 2 0 =2 0 0 (ReR) (xz,32)

An 1 11 1 I =L -1 -1 3

Agy 1 1 -1 -1 -1 -1 1 1 T

Bu S | N —  — I TR {

B bo=1 1 1 olmme 1 ] g ]

E. 2 0 =2 0 =20 & 240 8% .

Ch E 8¢ 6C; 6C, 3G i 65 8% 3o, 6o,

(m3m) - E=Cch j §

Ay 1 1 1 1 ] I 1 1 1 1 P+yPs P

Ay, i -1 =t 1 Y -1 1 1E

E, 2 -l 0 0 203 oTEl 20 o Q-2 7,
V3 -)

T 3 0 -1 1 -1 3 1 0 1 - (Re Ry Ro)

Tig 3 0 1 -1 -1 3 -1 0 -l 1 (xp, xz, yz)

A 1 1 1 i S R | S |

Ay 1 1 -1 1 1 -1 1 -1 1

Eu 2 -l 0 0 Pk, 3 0 1 2 0

T, 3 0 -l 1 -1 -3 - 0 1 I (2

Tn 3 0 1 -l -1 -3 1 0 1 -1

i EE




