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1) Which of the following would you expect to have ionic bonds?
a. MgFa
b. CO
c. ICI
d. Br2
e. NF3

Ans : A

2) Which of the following elements is the most electronegative?
a. o
b. S
c. Se
d. Te
e. Po

Ans : A

3) If the CI-Cl bond length is 1.98A and the C—C bond length is 1.54A, what would you expect
the bond length of CI-C to be?

a. 0.74A
b. 1.54A
c. 1.76A
d.1.98A
e. 3.52A
Ans : C

4) The most electronegative elements in the periodic table are generally found :
a. toward the left in a horizontal row and toward the top in a column.
b. toward the right in a horizontal row and toward the top in a column.
c. toward the left in a horizontal row and toward the bottom in a column.
d. toward the right in a horizontal row and toward the bottom in a column.
e. distributed randomly throughout the table

Ans : B

5) Which of the following abbreviated structural formulas is NOT an isomer of the others?
a >—< b. /\(\ 3 /\/I\
Ans : D

6) The number of possible acyclic hydrocarbons with the molecular formula C4Hé6 is :
a.2

o on0oT
o u s u

Ans : C




7) Which of the following molecules are structural isomers?

CHLCHLCHLOH CHLCTLCHLCH, CH;CH;—IT‘HCH:
CHLCH, CH, CHACH,
| X 3
(I‘.Iizﬁ_’tljl‘li](’ll_:
CH,CH,OH (CH ) ,CH— CH{CH}.
4 A
a.1,2and 3 b.1,3 and 4
c.2,3and 5 d.1,.3and 5
e. 2,3and 5
Ans : D

8) The structural formula

has the molecular formula
a. C6Hio
b. C8H14
c. CaHio
d. CgHi8
e. C8H20

Ans : B

9) What is the formal charge of N in HNO3, as seen below?

-
H—Q—N\

.0
a. +l
b. +2
c.0
d. -
e. -2
Ans : A

10) The curved arrows in the resonance structure for the acetate ion shown below :
for
P
H;C—C
ol B

.
S

indicate the following alternative resonance structure for the acetate ion:

o oo ate
Ve ,0. ’_0..
a HSC_C\ b. H“C—C\\ e. HE-C
-0: - 0 B
‘0.~ 0
H,C—C . H,C C&
d. == 3 —
3 2. € z) )
.0 -0 -

Ans : c




11) The Lewis structure of methane is

|
H—C—+H
H
approximate H—C—H bond angle in methane is :
a. 60°
b. 90°
€.109.5°
d. 120°
e. 180°
Ans : C

12) What is the molecular formula of a cycloalkane that has five carbon atoms?

a. CsHio
b. C5Hi12
c. CsHia
d. CsH8
e. C5Hs

Ans : A

13) The correct IUPAC name for the following molecule is:

CH,

I
CH,;CH,CHCHCH,CHCH,

|
CH;

a. 6-ethyl-3,4,-dimethylheptane
b. 2-ethyl-4,5-dimethylheptane
c. 3,4,6-trimethyloctane

d. 3,56-trimethyloctane

e. none of these

Ans : C
14) The name of the alkyl group below is:
CH;CH—
|
CH,
a. ethyl
b. propyl
c. isopropyl
d. butyl

e. isobutyl

Ans : c

|
CH,CH;




15) The IUPAC name for the following molecule is:

<H;CH,CHCIC(CHj;),
a. 3-chloroheptane
b. 2-chloro-1,1,1-trimethylbutane

c. t-butylpropyl chloride

d. 3-chloro-1-dimethylpentane

e. 3-chloro-2,2-dimethylpentane
Ans : e

16) What is a correct name for the following molecule?

Cl

X

Cl

a. 2,2-dichlorocyclopropane

b. 11-dichlorocyclopentane

c. 1,)-dichloropropane

d. trans-1,1-dichlorocyclopropane
e. 11-dichlorocyclopropane

Ans : e

17) Trans-1-bromo-3-methylcyclobutane is represented by which structure below?

Br Br Br
&~
H,C
CH,
e, 3
%, &
‘Br HC

-

H}
H,C
JBr
Y

Ans : C

18) The correct IUPAC name for :

= (CH,

-

a. 1,3,3-trimethylcyclobutane.

b. cis-1,3,3-trimethylcyclobutane.
c. trans-1,3,3-trimethylcyclobutane.
d. 11,3-trimethylcyclobutane.

e. 2,2,4-trimethylcyclobutane.

Ans : d




19) Which of the following alkanes would have the highest boiling point?
a. pentane
b. isopentane
. neopentane
d. hexane
e. isohexane

Ans : d

20) The bond angle of a normal, tetrahedral, sp3 hybridized carbon is 109.5° .What is the C—C—C bond
angle of cyclopropane?

a. 60°

b. 90°

€. 109.5°

d. 120°

e. 180°

Ans : a

21) Cycloalkanes with or more carbons in the ring are nonplanar.

®a0uoToo
o u dubn

Ans : c

22) How many isomeric dichloro products can be obtained from the chlorination of
cyclopropane?
a.l

12
3
4
5

(I =T o B -

Ans : c

23) The number of possible monobromination products, of methylcyclopentane is :
a.2

Wesm
o u b uw

Ans : e

24) The number of possible dichlorination products of propane is :
a.2

D en o
o u b u

Ans : c




25) Which of the following compounds can exhibit cis/trans isomerism?
a. 1-pentene
b. 2-pentene
c. 2-methyl-2-pentene
d. 3-methyl-1-pentene
e. 1-hexene

Ans : b

26) The correct IUPAC name for the following molecule is:
H,C Cl
E=C

TN
cl CH,CHCH,
|
CHj,

a. trans-2,3-dichloro-5-methyl-2-hexene
b. trans-2,3-dichloro-5-methyl-3-hexene
c. cis-2,3-dichloro-5-methyl-3-hexene
d. trans-4,5-dichloro-2-methyl-4-hexene
e. cis-4,5-dichloro-2-methyl-4-hexene

Ans : a

27) The correct structure for allyl bromide is:

a. CH,=CHCH,Br b. CH,=CHBr ¢. BrCH=CHBr
d. BrCH=CHCH, e. CH,=CHCHBr,
Ans : a

28) The structure of (Z)-3-methyl-2-pentene is :

. X b, @_

Ans : c

29) Which of the following hydrocarbons will be the most acidic?
a. pentane
b. ethene
c. acetylene
d. isobutane
e. propylene

Ans : c

30) What is the percent s character in an sp® hybrid orbital?
a. 25%
b. 33%
C. 50%
d. 67%
e. 75%

Ans : b




31) What would be the major product of the following reaction?

CH;
+ HBr —_— ?
) H;C Br H;C Br
Br Br
1 II Il
CHj_ CHzBr
v Br v
a.l
b. II
c. III
d. v
e.V
Ans : b

32) Select the necessary reagents to convert methylcyclopentene to 1-methylcyclopentanol :

s H,C_ OH

a. H20 and H2504

b. Zn, H20

c. BH3, then H202 and OH-

d. 03, then Zn, H*

e. KOH in alcohol and heat
Ans : a

33) What is the product for the reaction below?

CH,CH;
O/ + HBr —= ?
CH,CH; CH,CH; CH,CH;
Br Br

El’ir

CH,CH,Br CHCH,4
& O/ 3 O/

Ans:b




34 ) The products obtained by the acid-catalyzed hydration of methylcyclopentene and
methylenecyclopentane are :

a. identical.

b. regioisomers.

c. cis-trans isomers.

d. constitutional isomers.

e. conformers.

Ans : a

35) The products obtained by adding 1 mole of HBr to 2,4-hexadiene are :
a. 4-bromo-2-hexene and 5-bromo-2-hexene.
b. 3-bromo-2-hexene and 4-bromo-2-hexene.
c. 4-bromo-2-hexene and 2-bromo-4-hexene.
d. 2-bromo-3-hexene and 3-bromo-2-hexene.
e. 2-bromo-3-hexene and 4-bromo-2-hexene.

Ans : e

36) What is/are the final product(s) in the following multistep synthesis?

1) | mol Br,
e 2
2) Ha, Pt

Br Br

Br
Br Br

Br

a.l

b. II

c. III

d. Iand II

e. all are produced

Ans : d

37) Which of the following structures accurately represents toluene?

CH, OH NH,
Q Q
CO,H OCH;

Ans : a
38) Which of the following molecules is m-nitrophenol?

©:CHJ
NO,

CH;

Q O

OH
b. [
NO,
NO,
OH NO,
& @
NH,

NO,

Ans : d




39) The predominant intermediate in electrophilic nitration of toluene is :

CH; CH; CH;
a h €.
O,N
oN" H oN H B
CH, CH,
d. g e.
O,N°  NO, ON H

Ans : b

40) Which of the following groups are ortho, para-directing?

a. —CO2CH3
b. —CONH2
c. —SO3H
d. —NH*(CH3)2
e. —SCH3
Ans : e

41) The relative rates of nitration of

CH, HC CH,4 SO;H

CH;
are

a.1>2>3>4

b.a>2>1>3

c.2>1>45>3

d.3>452>51

e.35>25>1>4

Ans : e

42) Which is the best reaction sequence to synthesize m-bromobenzenesulfonic acid from
benzene? SO;H

1)

2)
Br

a. 1) Br2, AIBr3, 2) H2S04, SO3

b. 1) H2SO4, SO3 2) Br2, AlBr3

c. 1) ethene, HF, 2) Br2, AlBr3

d. 1) CH3Cl, AICI3, 2) Br2, AIBr3

e. 1) Br2, AIBr3, 2) CH3COCI, AICI3

Ans : b




43) Which is the best sequence of reagents to use in synthesizing 2-bromo-4-nitrotoluene from
benzene:

a. Br2, FeBr3; then CH3Cl, AICI3; then HNO3, H2S04

b. CH3CI, AICI3; then Br2, FeBr3; then HNO3, H2504

c. CH3Cl, AICI3; then HNO3, H2504; then Br2, FeBr3

d. SO3, H2504; then HNO3, H2504; then Br2, FeBr3

e. HNO3, H2504; then Br2, FeBr3; then CH3Cl, AICI3

Ans : c

44) Chiral molecules that have nonsuperimposable mirror images are called:
a. enantiomers
b. diastereomers
c. meso compounds
d. stereogenic
e. symmetrical

Ans : a

45) Which of the following molecules has a mirror plane of symmetry?

. CH3c1 a CH; CH,4 CH;
EgN la 2 aH Hy = 4Cl Hy 2 4Cl
'\(l: A?A A.(I:A AC‘
|
C ¢ e ¢
avivH c” s H c”: YE BCY iR
CH; CH, CH; CH,
I 2 3 4
a.l
b. 2
c.3
d 4

e. all of them
Ans : b

46) A 50:50 mixture of enantiomers :
a. is a meso form.
b. is a pair of diastereomers
c. is a racemic mixture.
d. rotates plane polarized light.
e. is a pair of conformers

Ans : c

47) How many chiral stereoisomers can be drawn for CH3CHCICHBrCH3?
a.l

[ IO N 1)

b.
(o
d.
e.
Ans : d

48) How many stereoisomers with the formula CH3CHICHICH3 are possible?
a.l

Ponc
o p W p

Ans : c




49) The observed rotation for 100 mL of an aqueous solution containing 1 g of sucrose, placed
in a 2-decimeter sample tube, is +1.33° at 25°C. What is the specific rotation of sucrose?

a. +66.5°

b. +266°

C. +41.5

d. +133°

e.108°

Ans : a

50) Which of the following molecules are the same?

CH; CH; CH,CH; CH;
Hw-C (| CH,,CH, »=C = Cl H,Cw=C -aCl H,Co=C =l

CH,CH, H H CH,CH,
1 g 3 4

a.1and 2

b. 3 and 4

c.1and 3

d.2and 3

e.2and 4

Ans : c

51) The terms that best describe the relationship between (2R,3R)-2,3-butanediol and
(2S,35)-2,3-butanediol are :

a. configurational, achiral, diastereomers.

b. conformational, chiral, enantiomers.

c. conformational, achiral, diastereomers

d. configurational, chiral, enantiomers.

e. configurational, achiral, enantiomers.

Ans : d

52) What is correct name for the following structure?

CH,
H——Cl
2
Cl——H
3
CH;

a. (R,S)-2,3-dichlorobutane
b. (2R,3S)-2,3-dichlorobutane
c. (2S,3S)-2,3-dichlorobutane
d. (2R,3R)-2,3-dichlorobutane
e. none of these

Ans : c

53) The reactivity order of
1. CH3CH2S—
2. CH3CH20—
3. CH3CH20H
as nucleophiles is :
a.1»>2>3
b.253>1
c.251>3
d3>2>51
e1»3>2

Ans : a




54) The energy-reaction diagram

Energy Reactants

Products

Reaction Progress.

is for
a. an SN2 reaction only.
b. an SNI reaction only.
c. an E2 reaction only
d. an E1 reaction only
e. an SNi1 or E1 reaction.
f. an SN2 or E2 reaction

Ans : f

55) What is the IUPAC name for isobutyl alcohol?
a. 1-butanol
b. 2-butanol
c. 2-methyl-2-butanol
d. 2-methyl-1-propanol
e. 2,2-dimethylpropanol

Ans : d

56) Which of the following molecules is classified as a tertiary (3°) alcohol?

CHOH OH
CH,CH,0H Cr

I | 1]

OH
OO
C
@ CH0H
v o
a.l
b. II
c. III
d. v
e.V
Ans : d

57) The expected order of boiling points of
|, CHyCH,OCH, 2. CH;CH,CH,OH

is:

a.3>2>51
b.1>25>3
c.1>3>2
d. 25351
e25>15>3

Ans : d

3. CH,CHCH,

|
OH




58) Which of the following molecules is named oxirane?

a. \/ Y e VAR a4 \/ e. CH,CH,OCH,

(0] l"lNl S H/C\H
H

Ans : a

59) What is the correct name for the following crown ether?
Q&
8] 0
a. [(8)crown-4
b. (12)crown-4
c. [4)crown-4

d. (15)crown-5
e. [18)crown-6

Ans:b

60) A crown ether named [18)crown-6 has a total of _______ carbons and
a. 18, 6
b. 6,18
C.24,6
d. 6, 24
e. 12 6

Ans : e

61) The mechanism by which ethers are cleaved in concentrated HI is:
a. SN
b. SN2
c. b
d. E2
e. none of these

Ans : b

62) Which of following ethers will cleave by an SN1 mechanism?

a. CH;0CH; b. CH;CHOCH; ¢. CH;CH,CH,OCH,CH,CH,
| : :
CH;
C‘?E-I;,
d.  CHyCOCH; e. CH;CHCH,OCH;
[ |
CH, CH;
Ans : d

63) Which reagent will accomplish the following reaction?
a. NaOH
b. CH3CO3H
c. H20, H2S04
d. (a) BH3 (b) NaOH, H202
e. CH3CO2H

Ans : b

oxygens :




64) Which of the following molecules has the highest boiling point?
a. o-xylene
b. m-xylene
c. p-xylene
d. benzaldehyde
e. benzyl alcohol

Ans : e

65) Which of the hydrogens in the following molecule are most acidic? The hydrogens on
carbon 0}

Il
CH3CH2CH2CH2C B H
B4 e 2 ]

ponow
uhul\’—

Ans : b

66) What reaction will produce the following product?
HzC_CHQ
/ \
(0] 0

CHO .
H
a. O/ + HOCH,CH,0H —>

Z . gt
b. a HOCH,CH,0H —
__CH,CHO -

0]

Il
CH,CCHj; 8-
d. O/ + CHCH,OH —»
CHO i
- + CH,CH,OH —»

Ans : b




67) Which of the following carboxylic acids is terephthalic acid?

COH CO,H
: :COZH
[ @
CO,H
CH,
CO,H

HO,C CO.H

COH

ponco
<zg=-

Ans : d

68) Which of the following molecules is not an anhydride?

i i
I
a. CH,COCCH; b. CH;COCH,CH; ¢. CH,CH,COCCH,CH,
0
E;
A IR
C
W
o}

Ans : b

69) Which of the following compounds undergoes hydrolysis at the fastest rate upon reaction
with sodium hydroxide in water?

JLJLJLJLJ\

OH H,C OCH; HyC
I I it v

DCER RO 0)
<zgm-

Ans : d

70) Which of the following phenols is the strongest acid?

OH
[
H,C O,N
Br
OH OH
j ©/ r /©/
H.CO H.N
Ans : b
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