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1. Which of the following statements is FALSE?
A) Halogens are very reactive elements. B) The alkali metals are fairly unreactive. C) Sulfur is a main
group element. D) Noble gases do not usually form ions. E} Zn is a transition metal.

2. Write the name for Sn(SO4)2. Remember that Sn forms several ions.
A) tin (I) sulfite B) tin (IV) sulfate C) tin sulfide D) tin (II) sulfite E) tin (I) sulfate

3. What is the chemical formula for magnesium hydride?
A) MgH? BYMgOH C) MgH D) MgOH2 E) Mg(OH)2

4. Which of the following compounds is soluble in water?
A) CaS B)MgCOs C) PbCl2 D) BaSO4 E) None of these compounds is soluble in water.

5. Which of the gases in the graph below has the largest molar mass?

—

Ralative Number of Particles
A\
w

0 500 1000 1500 2000 3500
Aolocutar Sperd

A)A B)YB C)C D)D E) There is not enough information to determine.

6. Which of the following statement is TRUE?

A) State functions do not depend on the path taken to arrive at a particular state.
B) DErxn can be determined using constant volume calorimetry.

C) Energy is neither created nor destroyed, excluding nuclear reactions.

D) AHrxn can be determined using constant pressure calorimetry.

E) All of the above are true.

7. Which of the following statement is TRUE?

A) We can sometimes know the exact location and speed of an electron at the same time.
B) All orbitals in a given atom are roughly the same size.

C) Since electrons have mass, we must always consider them to have particle properties and never

wavelike properties.
D) Atoms are roughly spherical because when all of the different shaped orbitals are overlapped, they take

on a spherical shape.
E) All of the above are true.
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8. Choose the valence orbital diagram that represents the Si-
A) _
[ ] ]
3s 3p
B .
R
3s 3p
©)
111
43 4p
Dy
AL
43 4p
E)
(AERARARE
45 4p

9. Predict the charge for the most stable ion of nitrogen
A)-3 B)-2C)1 D)0 E)+3

10. Choose the compound below that should have the highest melting point according to the ionic

bonding model.
A) Srlz B) MgF; C) CaClz D) SrF2 E) StBr2

11. Draw the Lewis structure for NOz~ including any valid resonance structures. Which of the
following statements is TRUE?

A) The nitrite ion contains one N-O single bond and one N=0 double bond.

B) The nitrite ion contains two N-O bonds that are equivalent to 1.5 bonds.

C) The nitrite ion contains two N=0 double bonds.

D) The nitrite ion contains two N-O single bonds.

E) None of the above are true.

12. Place the following in order of decreasing X-A-X bond angle, where A represents the central atom
and X represents the outer atoms in each molecule.

N2O NCI3 NOp~
A)NCl3 >NO2™ > N20
B)NO2~ >N20> NCI3
C)N20 > NO2™ > NCi3
D)YNCI3 > N20 > NO2~
E) N2O >NCl3 > NOp~

£ 2 7
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13. Draw the Lewis structure for BrF4-. What is the hybridization on the Br atom?

A) sp3d2 B)sp3d C)sp3 D)sp2 E)sp

14. Using the VSEPR model, the molecular geometry of the central atom in SOz is
A) linear B) trigonal planar C) tetrahedral D) bent E) trigonal pyramidal

15. Place the following substances in order of increasing vapor pressure at a given temperature.

NF; NH3 BCl3
A)NH3 < NF3 < BCl3
B) NF3 < NH3 < BCl3
C) BCl3 <NF3 < NH3
D) NH3 <BCl3 < NF3
E) BCI3 <NH3 < NF3

16. Which of the following compounds exhibits only dispersion and dipole-dipole intermolecular
interactions?

A)Hp B)HI C)CO2 D)CH3NHp E)CH;0H

17. Which of the following statements is TRUE?

A) The solubility of a solid is not dependent on either temperature or pressure.
B) The solubility of a solid is highly dependent on pressure.

C) The solubility of a solid is highly dependent on both pressure and temperature.
D) The solubility of a solid is highly dependent on temperature.

E) None of the above.

18. Consider the following reaction at equilibrium. What will happen if we add more SQ;3 in the
system?
S02(g) + NO2(g) = SO3(g) + NO(g)
A) The reaction will shift in the direction of products.
B) The reaction will shift to decrease the pressure.
C) No change will occur since SOs is not included in the equilibrium expression.
D) The reaction will shift in the direction of reactants.
E) The equilibrium constant will decrease.

19. Which Br@nsted-Lowry acid is not considered to be a strong acid in water?
A)HI B)HBr C)H:S0; D) HNO; E) HCI

20. Which of the following is a Lewis acid?
A) BCls

B) CH4

C) NH;

D) CHCls

E) None of the above are Lewis acids.
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21. When titrating a weak monoprotic acid with NaOH at 25°C, the
A) pH will be less than 7 at the equivalence point.
B) pH will be equal to 7 at the equivalence point.
C) pH will be greater than 7 at the equivalence point.
D) titration will require more moles of base than acid to reach the equivalence point.
E) titration will require more moles of acid than base to reach the equivalence point.

22. Which of the following statements is TRUE?

A) Entropy is not a state function.

B) Endothermic processes decrease the entropy of the surroundings, at constant T and P.
C) Endothermic processes are never spontaneous.

D) Exothermic processes are always spontaneous.

E) None of the above are true.

23. What statement is NOT true about standard electrode potentials?

A) E°cell is positive for spontaneous reactions.

B) Electrons will flow from more negative electrode to more positive electrode.

C) The electrode potential of the standard hydrogen electrode is exactly zeto.

D) E°cell is the difference in voltage between the anode and the cathode.

E) The electrode in any half-cell with a greater tendency to undergo reduction is positively charged
relative to the standard hydrogen electrode and therefore has a positive E°.

24, What will happen during gamma ray emission.

A) The mass number and atomic number decrease.

B) The mass number and atomic number increase.

C) The mass number is unchanged and the atomic number decreases.
D) The mass number is unchanged and the atomic number increases.
E) The mass number and atomic number do not change.

25. Identify the element that is not used as a radioactive tracer.
A) iron-59

B) phosphorus-32

C) thallium-201

D) iodine-131

E) carbon-13

26. How many chiral centers are there in the following molecuie?
O

Ao

(A4 B)5 (C)6 D)7

R
A b
o
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27. Which of compounds can be reduced by sodium borohydride ?
(A) 2-butanol
(B) butyric acid
(C) 2-butene
(D) 3-pentanone

28. Among the following compounds, how many are aromatic?
@ o N
O O
s 2 ®
O O A
O

(A)4 B)5 (C)6 (D)7

29. Predict the major product of the following reaction!

Br 0
1y A At

2} Zn[Hg] ,HCI

Cl

Cl
(A) (B) (C) @) ©

2 5 B HEAM SUSHESEe
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30. Which reagent(s) are necessary to carry out the following reaction ?

O~_-OH
Cl
?
f)—*g)

(A)

1) Mg, Et,0
2) CO,

3) H30*

B)

1y PCC

2) CO,

©

1) Hy, Pt
2) CO,

(D)

1) BHy, THF
2) HyO,, OH°

31. Which of the following reagents would convert 2-butanol into 2-bromobutane ?

(A) Bra/CCly

(B) Br2/light; heat
(C) PBra/pyridine
(D) CuBr/MeOH

o
b
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32. Choose the possible process to produce Isobutylbenzene.

#8 : {E&

Isobutylbenzene

I O

( A) HCI AlCI5
Cl

P
-

y

—_—0

(B) AlCly

OH
(C) © HCI
0
%Cl Zn{Hg)

—_—

(D) AlCl3 HCI

33. Which is major product of following reaction?

— e ?

/
Heat
(A) O (B) /I (C) Q (D) all of above is incorrect

34, Please order following compounds with aromaticity.
H
N

% 7 7 ROARX RSB
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35. Which process of following reaction is incorrect ?

SptNoakiNoaRNog

1.LAH
—_—
2.CsOH

PBF3
(B) I should be —— >

(CH3),CuLi

{A) I should be

i —
¥

(C) Il should be
| (D) all of above is correct

36. There is a IR absorption at 1747 cm™, what structure would you expect?

AN &
(A) B) (C) é(D) é

37. Which is major product of following reaction ?
1.HNO/HCI, heating
2. KMnQy
3.Heating

©/ 4.8n/HCI

5H,S04, H,0

Y
-

2

HN NH OH OH NH
| e s
OH  (B) HO OH (C) HaN NH, () HoN “NH,

38. Identify the reagents of the following transformation:
0]

dc' ? O/CN

(A) 1) Excess NH3 2) LAH 3) H20 (B) 1) Excess NH3 2) NaOH, heat 3) H;0*
(C) 1) Excess NH; 2) SOCI; (D) 1) NaCN 2) LAH 3) H20

(A)

# 8 A
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39. Predict the major product of the following reaction:
j\/ NaOH o
H Heat

O OH @] O o 0O
HJH)\/ HJYV H Z HkT)k/
(B) (&) (D)

40. Predict the major product of the following reaction:
O )(BthCuLi

_——

B 2) H;0"

O
o BN TR
(A) 77X (B) /\X\ © (D)

41. Which of the following reactions is not correct ?
O 1) KOH

2) /\/BI'

3) HoNNH;,

(A)
1) NaN;

2) LAH

B ~~-NH2

(B) 3) H,0

NaQH
HzN)I\/ /\/NHz

(C) 2

(@] -
NHs, (H] ~NH;
(D) H NaBH;CN

42, Predict the product of the following reaction:
1) BHy = THF

2) HzOz, NaOH

3) PBry o
4) Mg :
5) H,C=0

6) H,0

0
HO OH

H j OH
(&) (B) ©) (D)

% 9 ®H BEHA GRS
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43. Predict the product of the following reaction:
1) NaOH
2) PCC, CH,Cl,
/\‘/\CI 3) MeMgBr _ o
4) H:0 )
5) Na,Cr,0+
H,S0,, H,0

#8 {2

0O

0 OH
(A) /\./ﬁ\ (B) /\)L H (C) /\)\ (D) /\)J\OH

44, Identify the reagents and products of the following transformation:

0O
Br;, hv A B 0 C E;' H,0" 5

OH
_ _ _ 1) 0304 — é__
A) A= E}Bf B= H80,  ©% o) NaHSO, H,0 O o OH
(B) A= O—Br B= NaOEt C= m-CPBA D= ES-"OH + En
OH
© A= Q75r B= NaOEt c= m-CPBA D=
OH
Br
1) 0sO, OH

- Br = H,S0 .
@ A OLBr B= H2304 2) NaHSO3, H,0  ©
QH  +En

45. Predict the products of the following reaction:
1) NaNH,

2) PhCH,Br

3) NaNH, ?

4) Mel

5) Hy, Lindlars cat.

6) m-CPBA

A

O O

,ZA.”,

@]
v
+ En
+ En
é @ + En
(A) (B) (€) (D)

+ En

# AR
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46. Predict the product of the following reaction:

1) heat
—2yhv
@%9 Y P

47, Tdentify the reagents of the following tragsformation:

sallios

(C) (D)

#8 {2

(A) (B)
1) O4 1) OsO4 1) HBr 1) 9-BBN
2) DMS 2) NaHSO3, H,0  2) H,S04 2) H,0,, NaOH
3) Na, NH, 3) O3 3) 04 3) Na, NH;
MeOH 4) DMS 4) DMS MeOH

48. Which compound can not undcrgo an E2 reactlon ?

RefePRcFoe

% 11 BEAR o HUREL e
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49. Which of the following reactions 1s correct ?
®
N2
1 @ + Meli S ©/
OH
S)z OH O
U — o
®
N2 . @\
e — Ol
ﬁz OH
-0 — QL
L
OH

(AY1~2(B)1-4(C)3-4(D)2-3

50. Assign R or S configuration in the following molecules.
H

s OCH;,
¢/<OH HOH,C~  COH
(A)A=R:B=S
(B)A=S;B=8
(C)A=S:B=R
(D)A=R;B=R
@ 12 ’

3-12
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28.
29.
30.
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A > Hydride = § - #

A>Ca® LA ~ ST 5 ddk > U BH BT B

D> ki ARTAE hi AT E X5l
¥

D>ARZEREE - EHENF LI ML BLEFHRERFE A |2 CTH

> >

2

B R #4254 g BRI T R

>

C>NO % 120 & ~NO2 N 7 LP = ONO & & v -

FAEBERA ARSI (%’?Lf*)
3 8 %

L
§/

A
D
A
B
D>
D>
C
A
C
E
D &R R T AR DT B2
E

E

B

D>

NaBH4 - & i f fg R

SIS W SRR SR R

T
¥
Jrﬁ
ey
&
[l
3

&
E

fo

—%’:\ 7k

514 A% —iF B B+

~ NCl3 % sp3

LN Xed
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31.
32.
33.
34.
35.
36.
37.
38.

39.

40.
41.
42.
43.
44,
45.

Bl =2 | amEsnstEsn (PEET ]|

OO >X>OO00O0

/H\

o o o ) o
Aldol reaction |
—_— Heat, -H20
+ —_—
H H H H =

D #4414 4 =

C>OH A P~ -NH, % = fit ;A % Gabriel amine synthesis, B % amine reduction, D % amide reduction

W)

24

D> % - =t4cfif 2 % disrotatory » % = =t Bk i% i+ 5 retro-conrotatory ¢ &= B H e+

47.
48.
49.

50.

B » Diazonium coupling. & |4+ 3 & i Z <frbenzene € 7

O — OQ
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A) Halogens are very reactive elements. B) The alkali metals are fairly unreactive. C) Sulfur is a main

E 1. Which of the following statements is FALSE?
group element. D) Noble gases do not usually form ions. E) Zn is a transition metal.

alkali metal th 27EM TR - EMESRESRIE - 2RAEERE

B 2. Write the name for Sn(SO4)2. Remember that Sn forms several ions.
A) tin (I) sulfite B) tin (IV) sulfate C) tin sulfide D) tin (II) sulfite E) tin (I) sulfate

L
Sn': (V) } S n(504)9_ = tin(v) swh[m—
5&?“- sulfote,

'A\ 3. What is the chemical formula for magnesium hydride?
A) MgH? B) MgOH C) MgH D) MgOH2 E) Mg(OH)2

M2 : Magqnesium
j oﬁ M . = MNagnesin h A\r‘ule/
H : »\7&'\&@ ‘j jH 3 " 7’

]B\ 4. Which of the following compounds is soluble in water?
A) CaS B)MgCOs C) PbClz D) BaSO4 E) None of these compounds is soluble in water.

ARG REF RO BB S B oA R K

5. Which of the gases in the graph below has the largest molar mass?

Dwﬁ:

Ietarive Number of Particles

) 1]
a S00 1000 1500 2000 2500
Molecular Speed

A)A B)B C)C D)D E) There is not enough information to determine.

DTERKRE  HEFSHEE  EFEE (D)
BEAEFNSEIRHERANEMFNER(EE2ERREFH)
BRRHBEEMSRREERLMD) - (B)ET

M/ |6. Which of the following statement is TRUE?
M A) State functions do not depend on the path taken to arrive at a particular state.
B) DErxn can be determined using constant volume calorimetry.
C) Energy is neither created nor destroyed, excluding nuclear reactions.
D) AHrxn can be determined using constant pressure calorimetry.
E) All of the above are true.

3-16
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7. Which of the following statement is TRUE?
A) We can sometimes know the exact location and speed of an electron at the same time.
B) All orbitals in a given atom are roughly the same size.
D C) Since electrons have mass, we must always consider them to have particle properties and never
wavelike properties.
D) Atoms are roughly spherical because when all of the different shaped orbitals are overlapped, they take
on a spherical shape.
E) All of the above are true.

(AERR - IKBRAERE - RARERRERSIEFHRENUE
(B)#E2 - AE) n BREIEA/NAE - nBEHEX - BUSHHHFEBEEEA
(O)$ERR - kB8 de Broglie WHENME - EFLEAKINMEE
(D)1E#E

8. Choose the valence orbital diagram that represents the Si.
A) :

B) ) D) E) '
A (0] [n]1]7] [ ] (] [ ] ] ] [ ]n]
35 ip 45 4p 45 4p ds af

SR BHNAABGTER - EEBFRERER © 3s23p?

9. Predict the charge for the most stable ion of nitrogen

]B\ A)-3 B)-2 C)1 D)0 E)+3

nitrogen & 5A & - B ESETEEM -3 (& anion

10. Choose the compound below that should have the highest melting point according to the ionic
D bonding model.
\6 o¥ A) Srlz B) MgF; C) CaClz D) SrF2 E) StBr,

BB B =ELL ionic bonding model - H&/MERIERY ionic cpd BB BER S BR - FILE R EZEB)
BEIEMEE MgF, (1263°C)EE/NR SrF, (1477°C) - AL HBEZMR REF# - BREEABEEN(B)H(D)

11. Draw the Lewis structure for NO;~ including any valid resonance structures. Which of the
following statements is TRUE?
A) The nitrite ion contains one N-O single bond and one N=0 double bond.
B B) The nitrite ion contains two N-O bonds that are equivalent to 1.5 bonds.
C) The nitrite ion contains two N=0O double bonds.
D) The nitrite ion contains two N-O single bonds.
E) None of the above are true.

3-17
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12. Place the following in order of decreasing X-A-X bond angle, where A represents the central atom
and X represents the outer atoms in each molecule.
N20 NCI3  NO2~

C A)NCI3 >NO2™ > N20

B) NO2™ >N20 > NCI3
C)N20 > NO2™ > NCI3
D)NCI3 > N20 > NO2~
E)N20 >NCI3 > NO2~

0 )
Boad O\nj\g, N_N 0 > O/N§O D C\/NQ‘(CI

RO NI ©! R
~ 1015

13. Draw the Lewis structure for BrF4-. What is the hybridization on the Br atom?
A A) sp3d2 B)sp3d C)sp3 D)sp2 E)sp

O al

r = %r - MR eﬁél

A) linear B) trigonal planar C) tetrahedral D) bent E) trigonal pyramidal

) s
—lo /§‘§Q %\ljﬂ/\' \DQY\‘\'/

D 14. Using the VSEPR model, the molecular geometry of the central atom in SOz is

15. Place the following substances in order of increasing vapor pressure at a given temperature.

p\ o E NF3 NH3 BCl3
A)NH3 < NF3 < BCl3
B) NF3 < NHj3 < BCI3
C) BCl3 <NF3 < NH3
D) NH3 <BCl3 < NF3
E) BCl3 <NH3 < NF3

|k4+

DTYEERAMAE - HEES - EREE)

ﬁ’ajﬂ BC\; > N > NR
Sl Tl ARl
Mibx W6k

\%’;”\ BLly > Nb2 > N,
1PC -3e %%

2ol by < N < Ny =25 )
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16. Which of the following compounds exhibits only dispersion and dipole-dipole intermolecular
interactions?

A)Hz B)HI C)COz D) CH3NH2 E)CH;0H

17. Which of the following statements is TRUE?

A) The solubility of a solid is not dependent on either temperature or pressure.
B) The solubility of a solid is highly dependent on pressure.

C) The solubility of a solid is highly dependent on both pressure and temperature.
D) The solubility of a solid is highly dependent on temperature.

E) None of the above.

ERE (BREENYE

ERENAREREERE
ERIRRZ2EEMENTZE

MREERARERRE

i

18. Consider the following reaction at equilibrium. What will happen if we add more SOs in the
system?
SO2(g) + NO2(g) = SO3(g) + NO(g)
A) The reaction will shift in the direction of products.
B) The reaction will shift to decrease the pressure.
C) No change will occur since SOz is not included in the equilibrium expression.
D) The reaction will shift in the direction of reactants.
E) The equilibrium constant will decrease.

RIBEIVRSIRE - MMAEY (SO BREFEELILY T DBEN(BE)

19. Which Bri@nsted-Lowry acid is not considered to be a strong acid in water?
A)HI B)HBr C)H2SO; D) HNOs E) HCI

H,S0, 7 258 L - H,50; 25584

20. Which of the following is a Lewis acid?
A) BCl3

B) CH4

C) NH3

D) CHCl;

E) None of the above are Lewis acids.

SATEIMRIR FE B T8 - B Lewis acid

21. When titrating a weak monoprotic acid with NaOH at 25°C, the

A) pH will be less than 7 at the equivalence point.

B) pH will be equal to 7 at the equivalence point.

C) pH will be greater than 7 at the equivalence point.

D) titration will require more moles of base than acid to reach the equivalence point.
E) titration will require more moles of acid than base to reach the equivalence point.

MW NaOH BEZEER - KAREERTIRY - IR pH > 7
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22. Which of the following statements is TRUE?

A) Entropy is not a state function.

B) Endothermic processes decrease the entropy of the surroundings, at constant T and P.
C) Endothermic processes are never spontaneous.

D) Exothermic processes are always spontaneous.

E) None of the above are true.

(A)EEER « entropy B AR BS LR 2]
(B)1IET&
(O~ (D)iEFR - MM AR TR REME

CoV

23. What statement is NOT true about standard electrode potentials?

A) E°cell is positive for spontaneous reactions.

B) Electrons will flow from more negative electrode to more positive electrode.
C) The electrode potential of the standard hydrogen electrode is exactly zero.
D) E°cell is the difference in voltage between the anode and the cathode.

E) The electrode in any half-cell with a greater tendency to undergo reduction is positively charged

relative to the standard hydrogen electrode and therefore has a positive E°.

(R - RESBHE "EF L /T - MIFASH electrode potential = 0
(D)$E7% - anode H cathode ZBIEAREEMR A T HUBE M1 =7 2 E cell

FBERAZRHBD)  BEREERR (OMD)EHLD

Ing

24, What will happen during gamma ray emission.

A) The mass number and atomic number decrease.

B) The mass number and atomic number increase.

C) The mass number is unchanged and the atomic number decreases.
D) The mass number is unchanged and the atomic number increases.
E) The mass number and atomic number do not change.

amng. YOy emission
EIE T

( Hited Stafe) ( j\mm\ Stode)

|25. Identify the element that is not used as a radioactive tracer.
|A) iron-59

'B) phosphorus-32

C) thallium-201

D) iodine-131

E) carbon-13

BEER 4C 5y 11C E1E radioactive reacer

b

26. How many chiral centers are there in the following molecule?
o

Ao

O\F—o

(A)4 (B)5 (©)6 (D)7
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27. Which of compounds can be reduced by sodium borohydride ?
(A) 2-butanol
(B) butyric acid
(C) 2-butene
(D) 3-pentanone

(o) NO\BH or
~ A - W

3-pentanone :

28. Among the following compounds, how many are aromatic?

ROYB QOOO
EJ@A.

(A)4 (B)5 (C)6 (D)7

AY‘~© O @Z

®
s
Mot b (L QO
HEEMR S ABEGERLEUAFH(ERERREFE  BRFEY)

AR TREAS  BREERERAWLB)ELS

29, Predict the major product of the following reaction:

) )km,mc:la
—_ 2
2) Zn[Hg] HCI
Br Br © Br
A) (B) (© (D) ©

Br Q &T BY
)ch AICl3 N Zn[Hg] HCI

[P A
~ —
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30. Which reagent(s) are necessary to carry out the following reaction ?

(A) (B) (C) (D)
Mg Er0  1PCC 1) Ha, Pt 1) BHa, THF
2)CO, 2) CO, 2)CO; 2) Hp0,, OH
3) H;0*
- +1-l
\ 0N MJCI

Sase o

Ha0'
—_

N

31. Which of the following reagents would convert 2-butanol into 2-bromobutane ?

(A) Br/CCly

C/ (B) Bra/light; heat
(C) PBri/pyridine
(D) CuBr2/MeOH

oH _PBrs
)\/ Tl ire

32. Choose the possible process to produce Isobutylbenzene.

p OT
o

(A) HCI AlCI3
Cl
{B) AlCH;
\l/“DH
(C] HCI
o]
WAC' Zn(Hg)
(D} MC1y . HCI“

(A)B)O) MRS ZEHEA tert-butyl group - 5% tert-butylbenzene

33. Which is major product of following reaction?

_——— ?

C Heat
(A) O (B) /_/_ (C) O (D) all of above is incorrect

& — = O

I\
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34, Please order following compounds with aromaticity.

S,
N, >0 >

35, Which process of fullDng reaction is 1ncon‘ect ?
O/\ G/L\ n O/L\ i1 O)\

d 4-
{A) I should be 2.CsOH

PBi‘a
(B) Il should be ——— >

(CH;;);CUU
(C) Il shouldbe ——*

(D) all of above is correct

step | FEZZ#E1T hydroboration-oxidation 7 BE/S EITEE BRI E )

36. There i IS alR absorptmn at 1747 cm™, what structure would you expect?

d) Do e
w|H O & b

—)jc:o (WO\ |7’7 |7§L7 [6%0
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37. Which is major product of following reaction ?
1.HNO3/HCI, heating

2. KMnOy4
3.Heating
gy O
4.Sn/HCI
)—_ﬂ 5H550,, H;0
HzN Ha
(;r O ,CE Q
(A) [B} HO OH (C) HzN H, (D) HaN

NO2

HNOS/ Hel iy an0¢ d © §n/H°| g
j/ ON NOQ_ OL NOo —CD;_ NO,_ Hz N D\NHL
NoND2 )%/\k
ak Hnrlmh S 40 I /ﬁlrfﬂu X

xrin st (KRB 45T N:)

38. Identify the reagents of the following transformation:

o]
C ? oN
o O
(A) 1) Excess NH; 2) LAH 3) HoO (B) 1) Excess NH3 2) NaOH, heat 3) H;O0"
(C) 1) Excess NH; 2) SOClz (D) 1) NaCN 2) LAH 3) HaO

E]/U\C\ s N2 Y‘\N\{v SOC ke ©/

THO

=N

39, Predict the major product of the following reaction:
o]

HJK/ NaOH ?

Heat
B O OH (¢} O O
JH)\/ JJY\/ o~ Hk])k/
(C) (D)

b/ B % aldol reaction - MNEMRMGT - BERRRKEY

40. Predict the major product of the following reaction:
o 1)(E)2CuLi

/M\ 2) HyO*
0]
A) 7 (B) /“\)<\ (©) (D)

Bi%iiE T Z= 1T 1,4-addition

b
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41, Which of the following reactions is not correct 7
o 1) KOH

A/BF
NH 2_].—._ _—~._-NHz

3) HNNH
C w b e
1) NaNy
¢ 2)LAH
3) H,0

NaOH
HgNJV — N

(&)
8 NH;, [H ]

®) H  NaBH,CN

B ~_-NHz

(B)

~~-NHz

(C)#EFR - RPEZEEIZE LA LIAIH, T BEIRRAE amide E IR AL amine

42, Predict the product of the following reaction:
1) BHy » THF
2) Hz05, NaOH

3} PBry
4)Mg ?

5) H,C=0
6) H,0

e e e

4l
| s, THE PRYs 2 He=0
OO T O YD

43, Predict the product of the following reaction:
1) NaOH
2) PCC, CH,Cl,
3) MeMgBr
AN 4)! H0 9 . ?
5) NSZCr;C'?
H,S04, H,0

0 0 OH
(A) S AT ®) /\)J\H © e & = ) s
1 oH 0 o
A A T /\A'D;Té pr, K el

44, Identify the reagents and products of the following transformation:
Bry, hv c O +
=2 2D [y 2% o
2 o
_ 1) 0s0, _
A A= B B= HSO, G 5 Naiso,H0 T ES"O“

OH
(B) A= Qg; B= NaOEt c= m-CPBA D= E&»HOH +En
OH
© A= Q‘Br B= NaOEt C= mCPBA D=
OH
Br
1) OsO, OH
. B ” C= b =
D) A= r B H2804 2) NaHSOg, H,0  ©
OH +En
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step A ETTEHRENKKRE

step B M NaOFEt #17 E2 <&

step C #JF m-CPBA #7T epoxidation
EYID & epoxide /KEEFIRZ LAY trans-diol

45, Predict the products of the following reaction:

1) NaNH,
2) PhCH,Br
3) NaNH,
% 4) Mel ?
5) Hy, Lindlar's cat.
6) m-CPBA
o)
/\ O [}
P +En /Ll iy
f l +En +En
+En
(A) (B) ©)
o]
1. NaNHz- 1 Nalta NalH2 Ha H Ho mcPBA CRY)
J— = — _—
= > = TVW 2 WL . Ph Ul = )
2. Phefl-Br h 2 Mel i Linela : N
N
46, Predict the product of the following reaction:
1) heat
D 2) hv
(A) @ (B) & ©) ‘ (D) :
kmt “ a @
A\smmv): H mrum—tovz
47. Identify the reagents of the following transformation:
@J\ @)?\
(A) (B) (C) (D)
1) Oy 1) Os0y 1) HBr 1) 9-BBN
2) DMS 2) NaHS03, H,0 2) H;504 2) H;04, NaOH
3) Na, NH 3) 0y 3) 0y 3) Na, NH,
MeOH 4) DMS 4) DMS MeOH
o, o e, *h
4( 2. DMS MQDH

48. Which compound can not undergo an E2 reaction ?

cl cl cl cl
(A)U(B) @ (© Cb/(l))\i'j

LVG FiE 2 ARMHEFHE pB-H AR B A HE21T E2 reaction
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49, Which of the following reactions is comrect 7

B @/“2, veli - @(
, @,Nz, ©,0H -
oW

N
L
OH

N

o OH

o
C ot O —

(A)1~2(B)1+4(C)3-4(D)2~3

50. Assign R or S configuration in the following molecules.

S H\\OCHa

% 4/<0H HOH,C~ “COH
(A)A=R:B=§
(B)A=S:B=8§
(C)A=S:B=R
(D)A=R;:B=R
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