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Use of a non-programmable pocket calculator is permissible.
Closed book examination.

This examination question paper remains the property of the University of South Africa and may not be
removed from the examination venue.

EXAMINATION PAPER UNIQUE NUMBER: 478214

The examination paper consists of 21 pages (a periodic table is on page 21) plus 5 pages for
rough work plus instructions for completion of the mark reading sheet

The examination paper consists of two parts:
SECTION A: consists of 40 multiple choice questions —answer on marking reading sheet.

SECTION B: Written questions — answer in green book.

SECTION A: Each question is allocated TWO marks- 80 marks
SECTION B: 20 marks

The multiple choice questions have four possible answers. In each case, provide only ONE
answer to each question

The use of molecular models is permissible

ANSWER ALL QUESTIONS IN SECTION A AND SECTION B
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This section consists of 40 MULTIPLE CHOICE QUESTIONS.
Answer ALL the questions in this section on the MARK READING SHEET.
Unique Number. 478214

1.

What type of bonding i1s found in the compound ammonium carbonate (NHsCO3)?

(1)
@)
(3)
(4)

nonpolar covalent

a mixture of covalent and ionic
polar covalent

What type of hybrid orbitals of the Cl atom are invoived in bonding of CIO4?

1)
)
(3)
(4)

Which of the following is NOT a valid Lewis structure of the formate ion, HCO, ?

M

2

@)

(4)

©
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In the structure below, the formal charges are
: N—C=o0;

(1) -2onN,0onCand+10on0O
(2) -1onN,+1onCand-1onQ
(3) +2onN,-tonCand-2on0O
(4) Al zero

Which of the following structures is NOT a resonance form of N2O4?

M

0 0]
N\ ¥
..,/ /® N
..q e n®
()
) .6@
.-\ e/- .
e,./® .
7 N
(3
e.o . ..
% -\ e/ .
@ . O
0¥ \,QZ
(4) o
(= Py ae
-.O.\% o,
e.o n/ \' "
‘-O- . -'e

Which atomic orbital combination would resutt in a molecular sigma bond?

(1)
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(2)

)

(4)

SR

Use the VSEPR method and predict the shape of the SnCls 1on.

(1)  tetrahedral

(2)  Square planar

(3) bent

(4) trigonal pyramidal

Which of the following pairs of compounds are constitutional isomers?

M

and
Cl Cl Cl H
@)
CHs CH3
H CHs H H
and
H H H H
H CHy
(3)
CH5CH3
H | H
CHp,==CH and CH==CH,
CHg
CHz
)
CH; CH5CH,
/N—CHQCHQ—OH and N——CHyCH,—OH
CHz H
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9. Consider the reaction below
e &
BHa + CH30H —— HaB—(IJ—CHg
H

Which of the following is INCORRECT?

(1) CH;OH is a nucleophile
(2) BH3 1s an electrophile

(3) This 1s an example of an elimination reaction
(4) This is an acid-base reaction

10.  Identify the CORRECT process of heterolytic bond breaking below:
(1)

| |
H—C~——Br —» H—-C® . Bre
) !
2)
H H
| C .
cI:—C| > H c|: + Cl
H H
(3)
L C |
H——C——H = H—cC*' + K
; )
(4)
| |
—Cc—=8 > —® , B®
i I
H H

11 What is the MAJOR monobrominated product formed in the following reaction?

hght or
)\/ + BI'2 9

heat

[TURN OVER]
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(1)
/Cr/
Br
¥ P
Br
(4)
/J\/\Br
Which of the following reactions is an example of an addition reaction?
(1)
CHyCH,CHCH; + NaOCHs CHOH
Br OCHg
(2)
CH3(CHz)sI + NaOH ——  CHaCHCH,0H
3 5
Brso r
NN - W
Br
@ CH
| ® CHg H
CH3CH,0H \__
CHy——C—Br + NaOEt — c—cC
7N\
CH3 CH
CH,CHs 3
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Which of the following reactions will NOT TAKE PLACE?

(1)

o
SH =
CHaBr —_—— CH3SH + Br
H.O
@)
CHQBI‘ e CHQSH
/ﬁ/ s /\I/ o
— + Br
H»0
3
Clg &CHa o CHy SH
4 SH o e
—_— + Cl
H-O
(4)
Br \\\H e H \\\\SH
PP S P\ °
B e + Br
HxO

Which of the following species will react the FASTEST in a Sy1nucleophilic substitution
reaction?

(1) CH3CH.CH3-1
(2) (CH3),CH-1

(8) CHslI
{4)  (CH3)sC-I

What i1s the IUPAC name of the molecule shown below?

Br

[TURN OVER]
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1-bromo-1,6-dimethyl-4-propylnonane
2-bromo-7,9-dimethyl-5-propylnonane
1-bromo -1,6,8-tnmethyi-4-propyloctane
2-bromo-7-methyl-5-propyldecane

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

)

(2)

(3)

(4)

% 1:)
Na OCHg

Thih

17. The mechanism for the E2 reaction of 1-bromopropane with ethoxide anion in
the presence of heat I1s.

(1)

o vy N

.---C C"u

CHa“‘L/ (\WIH
Br

[TURN OVER]



9 CHE1502
MAY/JUNE 2013
@)
S
Et—O, H CBr
l"C C'H
CHyM™ iy
H/ \H
3
o m H
Et_-oo' m \l>c C'/'u f
CH3‘ \l/ [ 'H
PN 8
4
H\ CBr
CH3\\\““]'C_C'\""MH
g "
Bt—Q.
18. Consider the following reaction:
OH ®
Hy0
\/H< — \/S/
Which step 1s LEAST LIKELY to occur in the reaction mechanism?
(1)
. » /.0.3 LN ] + Hzo
-9 H |
N H

[TURN OVER]
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2)
» .—'-‘H [ —— Q + H20
eQ
I
H
3)
CHs CHy
CH3 CH3 CH3
) carbocation - ®
® rearrangement

CH,

4)
CHa

CHg CHj \)I/
(:] .
w, + H0 — =

19. What are the major products formed in the following reaction?
RONCHon:; HI
e

+ CH3CH-OH

(2
+ CH3CH20H

OH
\r +  CHyCHol
I
+ CHaCH,l

3

(4)

[TURN OVER]
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20. Which of the following molecules has a chiral (asymmetric) carbon atom?

(1)
)
(3)
(4)

2-methylpropane
2-butanol
2-methylbutane
ethene

21. The absolute configuration of a chiral carbon i1s defined as R- or S- according to the Cahn-

Ingold-Prelog rules. What 1s the name for the following compound?

(1)
(2)
3)
(4)

/>{/¢\/
H

F

R-3-fluorohexane
S-1-ethyifluorobutane
S§-3-fluorohexane

R-1-ethylfluorobutane

22  Identify the tertiary amine(s) below?

A.

Q)
(2)
(3)
(4)

CHy
I'|\I CH,CH3
CHLCH; |C|3CH3 /IL\ NHs
CH, B. CHg CHy C
C only
Aand B
D only
AandD

23. Amines tend to be soluble in polar solvents because

(1)
(2)
)
(4)

polar solvents dissolve only non polar covalent compounds
amines are capable of forming hydrogen bonds with the solvent

amines are unsaturated hydrocarbons.
the nitrogen atoms in amines are positively charged

[TURN OVER]
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Which of the following structures contains ONLY trans double bonds?

(1)

\)\/w‘/
(2)
\\i/\/
e
(3
L
o
4)
P
D

Name the following compound according to the IUPAC rules.

CHa CH,CH,CHg

/ "CH,CH;

(1)  (Z)-2-bromo-3-ethylhex-2-ene
(2)  (E)-1-bromo-2-ethyl-1-methylpent-1-ene
(3) (2)-2-bromoethenylhex-3-ene
(4) (E)-2-bromo-3-ethylhex-2-ene

Br

[TURN OVER]
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27.
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What 1s the MAJOR product(s) formed in the following reaction?

(1)

()

(3)

(4)

:>_<H 1) Oy

2) MEZS

Consider the following reaction:

CH,

H=0,
CHC—CH, + HBr —_—

The product formed in the reaction is.

(1)

(2)

CH4

CH3(I3—-CH2—Br
Br

CHj
Cchl:_CH:;
Br

CHE1502
MAY/JUNE 2013
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29

(3)

CH3
CH3zCH—CH,—Br
(4)
CHj
CH3Cr3—CH2-—OH
Br
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Which of the following reactions does NOT produce the product as shown?

(1)

(2)

(3)

(4)

A

H,S0, . oH

H,0

Hy

-
z

Pt catalyst
Cl H

Br

Brz /\/i\/
_—

Br

1) BHg, THF

— - HO\>\/
2) H202 , NaOH, Hzo

Name the following compound according to the IUPAC rules.

H CHs

CH;CHCH,CHCH——C==CH

gy—CHCHZCH;

[TURN OVER]
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(1) 5-bromo-3-methyl-4-propylhept-1-yne

(2) 3-bromo-5-methyl-4-propylhept-6-yne

(3) 4-(1-bromopropyl)-5-methylhept-1-yne

(4) 3-methyl-4-(1-bromopropyl)hept-1-yne

Which of the following reactions yield the final product as shown?

(1)

()

3)

(4)

OH
_ H,SO,
{CH3)o,CHC=CH + HgS0, (CHa)2 CH CZCH2
H,0
NaNH CH;Br o
CH4C=CH 2 3 CHy C=—=—=C CH,

Li/NHg CHs__ CHg

CH3 C=C CH3 :C=C\
H
o CHs CH3 _ o
HC=C: + CH3—C'3—BF — CH3—C|3-C=CH + Br
CHs CHg

Using Zaitsev's rule, choose the most stable alkene among the following.

(1)
(2)
3)
(4)

pent-2-ene

2-methylbut-2-ene

pent-1-ene

They are all of equal stability according to Zaitsev's nule.

What is the IUPAC name for the following compound?

O

[TURN OVER]



16 CHE1502
MAY/JUNE 2013

(1)  5-methylhept-4-enone

(2)  5-methylhept-4-en-2-one
(3) 1,4-dimethylhex-3-enal
(4)  5-methyl-2-oxchept-4-ene

33. Which of the following represents keto-enol tautomernsm?

1)

&o )
2)

H

(

(

|

@)
0O OH
HJ|\H ———— H%H
H
@ ] o
A, _ L,

34. Whats the final product of the following reaction?

O

\)K 1 eq CH;0H

HG

[TURN OVER]
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(1

{

OCHs
(2)

OCH,CHj

¢

OCH,CHg

®) OCH;

¢

OCH;

(4)

OCHa

$

Consider the compounds below:

0

I
CH3— CHo—CHy—CH.0H ; H—C—CHy—CHz;—CH3; ; CH3——CHy—CHy;—CH=CH;
1-Butanol Butanal 1-Pentene

Which of the following represents the correct ranking of these compounds in terms of
increasing solubility in water {from lowest to highest)?

(1) 1-pentene < 1-butanol < butanal
(2) 1-pentene < butanal < 1-butanol
(3) 1-butanol < 1-pentene < butanal

(4) 1-pentene <1-butanol = butanal

What reagent can be used to convert 2-methyibutan-1-ol into 2-methylbutanal?

(1)  LAH,
(2) PCC
[TURN OVER]
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8) O
(4) Na20r207

Which of the following compounds is the strongest acid?

1) Cl;CCOOH
2) CH;COOH

(3) CICH,COOH
(4) (C1)CHCOOH

What is the correct structure of 2-methylbutanoyl chlonde?

1)

CHy O

CHzCH,CH—C—Cl
)

CH,
CH3CH,CO—C—Cl
H
3
CHs 0
CH3CHCH2""‘—C_C|
(4)

Cl— CchHchz-"" C— CH3

The charactenstic reaction of carboxylic acids and its derivatives 1s nucleophilic acyl
substitution Which of the following reactions 1s the LEAST LIKELY to take place?

(1

o)
” H0
C

cl Syndne - CHaCOOH

(2)
o 0

9 R o8 Ji§
CH3C“0‘C‘“CH3

[TURN OVER]
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(3)
o o)
_CH
O e

@)

o 0 CHaCHo0H
| Seoon,

0O

)LO,CHQCHQ

CHE1502
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Which of the following is an intermediate in the following reaction of methyl propanoate?

(1)

@)

(3)

(4)

CH3CH,—C—OCH,3

OH

CHaCH;— £—OCHj@

OH
CHyCHy—C—0OCH;

®oH,

e
0O

CH3CH,—C—0OCH,

OH

CHaCHQ—C_OCHa

OH

DO
+ Na OH

Ho0
——

heat

[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 1-bromopropane

viewing along the C1-C2- bond. Label the most stable and least stable conformation.

(6)
(b) Wnte the detailed mechanism of the following reaction.
"0 /\}/
— i
Br OH
(4)
[10]
Question 2
(a) Draw the structure of any secondary alcohol.
(2)
(b)  Draw the geometric isomers of 3-methyl-2-pentene Give the IUPAC name
of each isomer
(4)
(¢} Give the mechanism of the reaction of HCI with CH3;CH=CH;
(4)
[10]
TOTAL MARKS [100]
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