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SECTION A

This section consists of 40 MULTIPLE CHOICE QUESTIONS

Answer ALL the questions in this section on the MARK READING SHEET
Unigue Number 469021

1 What type of bonding 1s found in the carbon dioxide molecule, CQO»?

(1) nonpolar covalent
(2) Ionic
(3) a mixture of covalent and ionic

4) polar covalent

2 The ground state electron configuration of Cu®" Is

}  [Ar] 3d°

) [Ar] 3d'? 45"
3) [Ar]3d"

) [Ar] 3d® 45’

3 Which of the following 1s NOT a valid Lewis structure of the 803'2 lon?
(1
[ 208 2
0—s=0,
(2)
o 7
L o—5—0;
(3)
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The formal charges on each atom are shown in bold The CORRECT formal charges on the
atoms are

[TURN OVER]
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Which of the following choices represent a pair of resonance forms?

(1)

(3)

H

CH3CH,~—C——H

e
Nl

C=cC

e @&
H—C=—=N=—8§
H—-N._—.:C=..

:'c|>'H

H

Jo @

.(|3—-C=N:

H
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Which atomic orbital combination would result in a motecular Pl (11) bond?

(1)

[TURN OVER]
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Use the VSEPR method and predict the shape of the SO, molecule

(1} tetrahedral

(2)  Square planar

{3y  bent

4) trigonal pyramidal

The hybridization states of the oxygen atoms in the molecule shown below are

]
oN
TCl
.. H
CHS/ \Cf)/
b
(1) a=sp’,b=sp’
2) a=sp’ b=sp®
(3) a=sp? b=sp’
(4) a=sp’, b=sp’

(1 the carbon —oxygen bond 1s non-polar
(2) the sigma bond of the carbonyl 1s formed from the overlap of a sp2 hybnd atomic

orbital of carbon and a sp2 hybnd atomic orbital of oxygen
(3) the value for the H-N-CHj3 bond angle 1s 120 degrees

(4) there 1s a non-bonding electron pair on nitrogen

[TURN OVER]
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Which intermolecular forces are present in ethanol, CH3;CH,OH (s)?

) Dipole-dipoie only
) Hydrogen-bonding only
3) London dispersion and dipole-dipole
) LLondon dispersion, dipole-dipole and hydrogen bonding

Which of the following parirs of compounds are constitutional Isomers”?

AL

(1)

@) CHaCH2OCH;CHs and  CHyCH:CH,OH
(3)
CH4 CHy
Br
Br

(4)

@ ®

CH2_'CH=CH2 . CH2:CH_CH2

The hydroxide 1on, HO', DOES function as

1 an electron-pair acceptor

3
4

(1)

{(2) an electrophile
(3) a Lews acid
(4)

a nucleophile

[TURN OVER]
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Identify the CORRECT process of homolytic bond breaking below

(1)

| |
H——(|3 Br - H (|3@ + Bre
H H
(2)
H H
| C . o
H—(I:—cn » H <|: + Cl
H H
(3)
T H
H——C——H » H ¢t + H
. |
H H
4)
| |
= ®
H——C Br _— - H——C + Br
| v/ l
H H

What 1s the MAJOR monobrominated product formed in the following reaction?

hght or
P yd + Bry J

heat

)

Br

Br

Br
[TURN QOVER]



15

16

8 CHE1502
OCT/NOV 2013

Br

Rank the following radicals in order of INCREASING stability (from least stabte to most

stable)
(CH3)QCHE§HCH3 (CH3)2'CCH2CH3 (CH3)2CHCH2(5H2
A B C
(1) A<B<C
(2) B<A<C
(3) B<C<A
(4) C<A<B

Which of the following reactions proceeds via an Sy1 reaction mechanism?

(1)

(CHg)sCBr + NaCN S (CH3)sCCN  +  NaBr

(2)
CHsCH,Br + NaSH — CHsCH,SH +  NaBr

(3)

OY + CHgONa _ O\( +  NaBr
Br

OCHg

O/\Br + NaOH - O/\OH +  NaBr

[TURN OVER]
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Which of the following reactions 1s an example of a substitution reaction?

(1)

CHag
CHy~—C—Br + NaOEt c—c
S
CH4 cH
CHpCHy 3
2)
CHaCH,CHCH; + NaOCH, S /\[/ + NaBr
Br OCHg
(3)
e @
BH; +  CHOH = HgB-*-—Cl)*——CH;;
H
(4)
Brz \’/Br\/
Br

Which of the following species will react the FASTEST in a Sn2 nucieophilic substitution

reaction”?

(1) (CH3)>CH-1
(2) CH3zCHsCHo,-1
{(3) CH3-1

(4} (CHa)sC-1

{TURN OVER]
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19 What is the IUPAC name of the molecule shown below?

Br CHyCHS3

CHa
3-ethyl-3-bromo -1-methylcyclopentane

(1)

(2) 1-bromo-1-ethyl-3-methylcyclopentane
(3) 1-bromo-(3-methylcyclopentyl)propane
(4)

3-bromo-3-ethyl-1-methylcyclopentane

20 Which of the following mechanisms i1s a CORRECT representation of an E2 reaction?

(1)

CHy ﬂm CHa CH,CH, CH; H
L @ ) ® CH,CHg
H ® H
H c

ChaCHy & HaCHa CHoCHg
3° carbocation 2" carbocation
2)
S
LN H H
Et .Ol' \ /
! C ‘

cHa‘“u/C N
P

[TURN OVER]
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H\ CBr

v Cm—Clorn
\
H

CH3\\“"/
o H

IOI.

Et

21 Alcohols undergo dehydration in the presence of a strong acid  Which of the following
alcohols undergoes dehydration at the FASTEST rate?

(1)

(@)

HO
CH5

HOCH,
CHs
o)
22 Dehydration of alcohols leads to alkenes What is the MAJOR product of following reaction?

H,S0,
—_—

A
NS

[TURN OVER]
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24 The absolute configuration of a chiral carbon i1s defined as R- or S- according to the Cahn-

tngold-Prelog rules  What i1s the name for the following compound?

[TURN OVER]
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H

HsN
R-3-aminobutane

)

2) S-2-aminobhutane
) S-2-nitrobutane
)

R-2-aminobutane

The compound shown in 22 above 1s

(1) asecondary amine
(2) apnmary amine
(3) atertiary amine

(4) adiamine

Which of the following structures contains ONLY C/S double bonds?

CHE1502
OCT/NOV 2013
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27 Name the following compound according to the IUPAC rules

COOH

(1) (E)-3- ethyl-4-methyl-3-hexenoic acid
(2) (Z)-3- ethyl-4-methyl-3-hexencic acid
(3) (E)-1,2-diethyl-1-methyl-1-butenoic acid

(4) (Z)-1,2-diethyl-1-methyl-1-butenoic acid

28 Consider the following reaction

CHoCHy
C c HBr
Ve
H H peroxides

The product formed n the reaction I1s

(1)
H CchHa

[TURN OVER]
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An unknown alkene was treated with ozone and then with Zn/H,O The reaction products
Isolated were

CHO

Q/ + CH3CH.CHO

What s the structure of the unknown alkene?

(\///\/
@ @/\/\
(3)

A
(4)

A

[TURN OVER]
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Which of the following alcohols Is produced by the acid catalyzed hydration of the following

CH4

compound?

CH,0H

CHj

CH,OH

YRRy

What 1s the major organic product formed in the following reaction?

—_———

Br

Br

[TURN OVER]
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(2)
Br
.aH;HBr
(3)
Br
Br
(4)
Br
Br

32 Terminal alkynes are very weak acids and only react with very strong bases Which
of the following reactions will NOT take place?

(1)

NaNH, CH4CHBr _
CH3CH,C=CCH, - CH5CH,C=C CH,CH,CHy
(2)
0
CH,C=CH - H
CHy—— C==C——C——CHj4
) NaNH CH5B
a r
CHAC=CH 2 3 CHy;—C===C——CH,
(4)
NBNHQ CHSCHQCOBr _
CH5CH,C=CH CH3;CH,C=CCOCH,CHg

33 What s the structure of the major organic product(s}) Iin the reaction sequence below?
Na

CH4CH,C=GCH, —
NH;

[TURN OVER]
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35 Which of the following DOES NOT represent keto-enol tautomerism?

(1)

18

What 1s the IUPAC name for the following compound?

O

AN

) 5,6-dimethyl-4-hepten-2-one
) 5-(2-propyl}-4-hexen-2-one
3) 2-(2-propyl)-2-hexen-5-one
) 1-carboxy-3,4-dimethyl-2-pentene

QH

CHE1502
OCT/NQOV 2013
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O OH
QAk — O
fl lf Il
CHOH
36 Ketones and aldehydes undergo nucleophilic addition reactions Which of the following

steps 1s the CORRECT mechanism of the reaction of an aldehyde, propanal with

the nucleophile, methylmagnesium bromide?

O
Il S} @
C——H i CHy MgBr

Q @
CH3CH2_C_\H_+/: CH3 MQBF

o)
I e @

CH4CH,——C——H L YiCHy MgBr

[TURN OVER]
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O

I A=)
CHaCHz (C —H + . CH3 MgBr

Consider the compounds below
O

CHg_CHQ-CHE_CHQOH > CH3_C_CH2_CH3 CHS_CHQ_CHQ_CHg . CH3—CH2_O_CH2—CH3
1-Butanol 2-Butanone n-Butane Diethyl ether

Which of the following represents the correct ranking in terms of increasing boiling point
(from lowest to highest)?

(1) n-butane < 1-butanol < diethyl ether < 2-butanone
(2) 2-butanone < n-butane < diethyl ether < 1-butanol
(3) n-butane < diethyl ether < 2-butanone < 1-butanol
(4)

4} n-butane < diethyl ether < 1-butanol < 2-butanone

List the following weak acids in order of increasing acidity (from lowest to highest)

Q ) o} cl 0
CF\/\)\ \/\)j\
OH OH OH OH
Cl Cl
B C D

A
(1) D<C<B<A
(2) D<A<B<C
(3) C<A<B<D
4)B<C<A<D

What is the correct structure of ethyl 3-methylbutanoate?

(1)

[TURN OVER]
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cHy ©
CH4CH,CH— C—OCH,CH4
(2)
CHa Q
I
CH3CHCH,——C—0QCH,CH3
(3)
CH3_CH2_C_OCH2_CH_CH2_CH3
(4)
I
CHa— CH,—C——CH—CH,—CHj4
Amides are less basic than amines because
(1)  the carbonyl group withdraws electrons by resonance
(2)  the carbonyl group donates electrons by resonance
(3)  the nitrogen does not have a lone pair of electrons
{4)  the nitrogen has a full positive charge
[80]

[TURN OVER]
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SECTION B

Answer ALL the questions in this section.

Answer this section in the GREEN EXAMINATION BOOK.

Question 1
(a) Draw the Newman projections of the different conformations of the compound shown below
Label the most stable and least stable conformation

H H
|
H—C—C—F

v (6)

(b) Use curved arrows to show how the bond(s) break /form in the following processes

()

P + Br
Br
(i)
®_-H .. -H
O/ IO/
\/'\ \/‘\
—_—
: CH,0H i
> HaC— @ ™H
(4)
[10]
Question 2
(a) Draw the 3-dimensional structure of R-2-butanol
(2)

[TURN OVER]



23 CHE1502
OCT/NOV 2013

Draw the geometric isomers of 3-bromo-4-methylhept-3-ene Provide the IUPAC name
of each isomer

(4)

Alkenes react with hydrogen halides to give alkyl halides as products Give the step-wise
mechanism for the following reaction

CHj

HBr
C=—=C _—

(4)
[10]

TOTAL MARKS [100]

[TURN OVER]
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