OCH, OCH;

eUENe WEICURLYS'
CH, CHg CH

2. What product would be obtained from the following reaction2
CHj

CHs

a. 9BBN, THF

b. NaOH, H,0,

CHs

(A) WOH

B)

CH3 CH,4
?_‘.mOH f ----- ‘\3\‘\0

= e
—H
Hg
(A) H, (B) Hp (©) H,

4. What product wéuld be obtained from the following reaction?
CHg

CH; UnCPBA

CHGl;

CH3

(A) \‘CH3

(B)

Joallew

87 32T

o

3. There are 4 different hydro@ens infthe compound deseribed below. Which one is the most acidic hydrogen?
Hy, O H¢

3

(D) Hy

B¥AF 1008 ER BLY FRL » B3 S8
FEPE | MF Gyacs.gpesn) [TRP [ 10006/19 |FAATE 1/11
Wl - S HRAAPELTB/BT R Iy AT RITEL S GERLRAE
S BBHETERY BELAFRFTIIEE ) ANEFEHFp :r-é—‘ﬁ I S T A
2 rEHEEER PR - HEY > 2 TS
(HEH 2503 #4824 X 1004 - B4 1B 054 > @icT FA G2k o AIEERF
PEBLEFR Fos)
Useful information:
Value, X 2 3 5 7 10 100
In X 0.6931 1.0986 1.6094 1.9459 2.3026 4.6052
1. What product would be obtained from the following reaction?
OCHs
Li, NH3
EtOH
Hs
OCH, OCHs
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5. In the following reaction

1\\ h

2H,0,(1) —> 2H,0(1) + Ox(g) , hydrogen peroxide functions as
1. an oxidizing agent.
2. areducing agent.
3. an acid.
(A) 1 only (B) 2 only (C) 3 only
6. What major product would be obtained from the following reaction?
O

M H2, Pd - BaSO4
N-CsHyi—— n-CioHz1

(D) 1 and 2 only

pyridine, CH3;OH
O

H H o)
A) n-CgH \/M B) n-CeH
(A) sH11 N-CyoHay (B) sHp

{ n=CqoH>1
(@]
© nCoHi o~ D) T 0
-CsH11
n-CioH21 WCSHHM” Vs
*C1

H
7. What final product would be obtained from following reaction?
o}

2% NaOH

2
CHg

CH30H
heat

o (@]
b OH 0
) ‘ (B) ‘ © D)
J NP "
(T

8. What final product would 6@ obtaingd from following reaction?
O

1. CH3MgBr,

2. H0*

o)
HOWCHs HO. CHs Q
(A) (B) ©) (D)
CHs

CH;
9. Which one of the following contains both ionic and covalent bonds?
(A) NaCl (B) NaOH (C) HOH (D) Si0O,
10. Based on molecular structure, which of the following substances should have the lowest boiling point?
(A) HoTe (B) H,Se (C) H,S

(D) H,O
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OH CHO
(A) é (B) é (€) @ (D) ©

12. What major product would be obtained from following reaction?

1. NaOC,Hs
/:ﬁ\vji\ C,HsOH
OC,Hs

2. C6H5CHzBr

1. ag NaOH
2. H;O*

3. heat (-CO»)

o ® O © o o )

13. What major product would be obtained from following'reaetion?
0

HCI
?

Ether

cl Cl
O/OQ/C| (B) O}\/OH (C) : : 7R (D) O/K/O\CH3

14. What major product would'be gbtained from following reaction?

H
- ,OH NaOH
@S ?
i H,0
H

G H ©) (D)
i/ & O G
- i cl q

15. How many orbitals have the following quantum numbers: n =3, 1 =2, m; = -2?
(A1 (B)3 ©)5 D)7

% i I I A
S RBEHEREER PR - BEY > 2 FH IR
11. What final product would be obtained from following reaction?
0]
ij (CgHs)3P=CHOCH; H30" 5
CHOCH;
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16. What major product would be obtained from following reaction?

AIC;
(0« 2k '-’

AN
(M[:fTL @)(jki @)><<j)< ©) [;ij

17. What major product would be obtained from following reaction?

0]
1. LiAlH, , ether R

o)
2. HzO*

OH OH o 9
(B) © (D)
HO
E% OH H OH
\

18. What major product would be obtained from folleming reaction?

Br,
- .2
0°C
H
Br Br
@ 7\ wufﬁ m)zﬁ o/ \
N~ "Br N N N
H H '
19. What final product would be'gbtained from following sequential reactions?
CHO
H——OH
HO——H NH,OH  (CH3€0),@  NaOCH,
HO——H
H——OH
CH,OH
NOH NOH Ny
HC# HC? c H o
- N
H——OH H——OH H——OH
A (B) © 1 (D) 1
HO——H HO——H HO——H HO——H
HO——H HO——H HO——H HO——H
H——OH H——OH H——OH H——OH
CH,OCOCHj CH,OCH; CH,OCH; CH,OH
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20. What final product would be obtained from following reaction?
o
Eto)bc' . T NaOEt ,

o)
Eto)k/ Etow
io H

co 2
(0]
21. Which one is the correct IUPAC name for the following compound?

% —

(A) (E)-3,3-Dimethyl-4-propylocta-1,5-diene
(B) (E)-6,6-Dimethyl-5-propylocta-3,7-diene
(C) (2)-3,3-Dimethyl-4-propylocta-1,5-diene
(D) (2)-3,3-Dimethyl-4-propylhepta-1,5-diene

22. What major product would be obtained from following reaction?

?

Cl HO HO Cl
A
) @ﬁ_\ on ® Ej_\c' @) @ﬁ_\OH (D) Ej_\c'

23. What final product would ¢ obtainedifrom following reaction?

1. NaNH,, NH, Li,NFi 1. Hg(OAc),, H,O
CH3CH,—=—=—H
2. CH3CH,Br 2. NaBH,
*) (B) (©) 0 /jifx/
s W I~ O
OH
24. Which statements déscribe the bonding in the water molecule?
1. polar coyalent
2. m bond
3. sp° hybridization
(A) 1 only

(B) 1 and 2 only (C) 1 and 3 only (D) 2 and 3 only

5 B R
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25. In the following Sn2 reaction which one would be predicted to be the fastest?

(A) H,0 + CH3Br . HOCH; . HBr
® OH CH8r ~ ———= HOCH;  + Br
(c) H2S + CH,Br — -~  HSCHs + HBr
(D) SH + CH3Br —  »~  HSCH; + Br

26. Bis(2-ethylhexyl)phthalate, commonly abbreviated DEHP, is an organic compeund with the forntila
CsH4(CgH7COQ),. It is sometimes called dioctyl phthalate and abbreviated DOPyBeing produced onfa
massive scale by many companies, it has acquired many names and acronyms, including'BEHP.afid
di-2-ethylhexyl phthalate. Recently, the illegal use of the plasticizer DEHP in clouding@agents for use in
food has been reported in Taiwan, what is the structure of DEHP?

et o

(@]
O
N
© © (D) ?(\/\
O~ o
© \/(/\/
(@)

27. In the following four stereoisomers of 2-amino-3=hydroxybutanoic acid which chiral carbons have 2R,3S

configuration?
COOH COQ@H COOH COOH
A) HTNHy  (B)THIN—TAH #(C) H—TNHz (D) H.N——H
H——OH HOA#—H HO——H H——OH
CHs CH; CHs CHg

28. The volume-temperature plots below were made at different values of constant pressure while the number

of moles of gas 1 each experiment remained the same. Which curve represents measurements at highest

preSSure? nr
I .
I L -
3 /ll L .
) T
(A)A (B)B e N
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29. Consider the following changes:
H,O(s) — H,0() AH,
HO0() — HxO(g) AH;
H,O(g) — HyO(s) AH;
Using Hess’ Law, the sum all of AH; + AH, + AHj is
(A)>0 B)=0
©)<o0 (D) sometimes > 0 and sometimes <0
30. Choose the best series of reactions (A-D) for the synthesis of 3-bromoanilline ffomrbenzehe’shownibelow

Ty I

Br
0 — Q,
Br, HNO; H,
(A)
FeBr H,S0, Ni
HNO; Fe Br,
B H,s0, HCI FeBr;
HNO, Br, Fe
© HySO4  FeBry HCl
HNO; Fe HNO; 1NN, 1380,
D) ns0, HCI H,S0,

2. CuBr, HBr

31. Which of the following ofbital diagrands represents @ paramagnetic atom?

® O O© O
. @ O @O O
OO OO0

(A) 14and 2 only (B) 1 and 3 only (C) 2 and 3 only (D) 3 only

32. In a certain mountaindrange, the atmospheric pressure is 608 mmHg. What is the temperature of water boil
under these conditions? Some information that may be useful is the following:

AH _
2 2w | ool R 9314 KK - mol);  AHp=44.0 ki/mol
F)l R TZTI

(A) 942 °C (B) 96.3 C (C)98.4 C (D) 99.6 °C

5 B R
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33. When

*>U collides with one neutron, fission occurs, and the products are four neutrons, 3 Sr, and
(A) 123 Xe (B) ' Xe (©) 'uXe (D) 5 Xe
The phase diagram below is to be used for Questions 34 - 35

T

34. The highest point to which line XZ can be extended is called the
(A) normal boiling point

(B)triple pOint
(C) melting point (D) etitigal point
35. The change from point O to point N corresponds_to
(A) condensation (B) evaporation (C) freezing (D) sublimation

36. Which structure of molecular formula C,Hg@l15 fitsithe "WNMR spectrum shown below?

e
d
t
\ q
sextet
I MJ
rrrrTrrr Tt T Tt Tt T
i1 w0 s s 7 & > 4 3 Z 1 0
HSP-00-228 alalgy]
Cl
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37. For the system described by the figure below, which statement is CORRECT?

Potential

eleregy \

A+R
D

Reaction coordinate

(A) The forward reaction is endothermic
(B) E, for the forward reaction is greater than for the reverse reaction

(C) The effect of a temperature change is greater for the reverse reactiomjthan forithe forward reaction
(D) A and B are more stable than C and D

38. Which of the following concentrations can change with a chafigedn temperdture?
1. molality

2. molarity
3. mole percentage
(A) 1 only (B) 2 only (C).3 only
39. Carbon monoxide is a hazardous air pollutantbecause, it
(A) reacts with oxygen to form CO2
(B) catalyzes smog formation
(C) forms a stable complex withshemgglobin
(D) catalyzes the decomposition of 0zone

(D) 1 and 2 only

40. The proton NMR of a compoundy/CsHeClO, has the following peaks. Which compound below best fits the
data?

broad singlet 2.00 (1)
triplet 2.41 (2H)
triplet 3.69 (2H)
doublet 7.02 (2H)
ddoublet 7.50 (2H)
?II
OCH,CH,ClI CHCH; CH,CH,OH CH,CH,OH
/’L =
() B | (™ D) |
SN X Cl
Cl Cl
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41. A suggested mechanism for the decomposition of ozone, 203 — 30, , is

kq
(OF = 0O, + 0 fast equlibrium
K.
ka
0, + 0 20, slow step
According to this mechanism, the rate law will be
k, [0,][0]
(A) ko[O][O5] (B) —L 20
k, [0;]
k .k 5 k.k, [0,
(C) —=2[0s]70] (D) X2 D
M N
42. At a given temperature, K = 0.020 for the equilibrium
PCls(g) == PCli(g) + Clx(g)
What is K for reaction Cly(g) + PCls(g) == PCls(g)
(A) 0.020 (B) 50 (C) 100 (D) 500

43. The table below lists the solubility product for gompeunds.

compound CaCO; Pbl, AgBr Fe(OH),

Ksp 4.8 x 1099[A1.1x10° | " Bx 10" | 8x10™°
Which salt is the most soluble (mol/L) in water?

44. The following data were obtaingd forghe reaction

(C) AgBr (D) Fe(OH),

2A+B — ‘“products
[A] (mol/L) [BY\(mol/L) Initial Rate [mol/(L ¢ s)]

0.2 01 5
0.2 0.2 20
0:6 0.1 15
What is the order of the reaction with respect to B?
(A)O (B) 1/2 O 1 (D)2

45. Which process(es) is (are) most likely to lead to acid rain?
1. pollutants fwdm a copper smelter
2. the burning of coal containing sulfur

3. xcessive spraying of herbicides or insecticides

(A) 1 only (B) 2 only (C) 3 only (D) 1 and 2 only

an AgNOs solution?
(A) Cr(NH3);Cls (B) K[Cr(NH3)2Cly]

46. Which of the following coordination compounds will immediately form a precipitate when combined with

(C) Cr(NH3)2(H,0)(Clz) - (D) [Cr(NH3)6]Cls
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(base peak). What is the possible formula for this compound?

100 —
MS—HL-1583 mfz =77

20
=, .
= M* =156
E 50 - . M2 =158
= &~
. |
s
E 40 —
€T
[N

20—

0 IIII|IIII|IIII|IlII|IIII|I!'I!|IIII|III!IIIII|IIII|IiII|IIII|IIIH! !!u||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||i||||||||| !!||||||||||||||||||||||||||||||||||||
25 50 75 100 125 150 175
m/ z
(A) C5H10C1 (B) C5H12BI‘ (C) C6H5C1 (D) C(,H5BI‘

48. Consider the following reaction, which is'Spentancous at room temperature:
CsHg(g) + 502(g) — 3CO,(g) + 4H,0(g)
One would predict that
(A) AH is + and AS is +
(C) AHis—and AS is +

(B) AH is—and AS is —.
(D) AH is + and AS is —.
49. Identify compound Y.

H2 Bl‘z
H,C—C=C—CH; —24 4L > X —~» Y
Ldandlar Pd

(A) 2.bremebutane

(B) meso-2,3-dibromobutane

(C) 2,3-dibromo-2-butene

(D) racemic (2R,3R)and’(2S,3S)-2,3-dibromobutane
50. Which oflthe following cannot undergo an E2 reaction?

H:C Br
H;© CH,B 3
3 20T CH,

CHyBr

CHs

(A) (B) (C) (D) B and C

47. A compound which EI-MS spectrum is shown below, has M =m/z 156, M™ =m/z 158, and m/z =77




