_m}, o s g
¥ égg«l, *a’a ﬁk&&e w%f’?&z

"“-9

FRe
iy d&y“" dei ém‘l?{ﬁ

“’w o;é:z%é

CHE1502
MAY/JUNE 2014
GENERAL CHEMISTRY 1B

UNISA %

STUDENT NUMBER

A Lgs
! wae ¥

e

IDENTITY NUMBER

university
of south afra

f@“wﬂﬁ":.E%%W’W*m%-s“;’r“m e ] s«@”fz«eﬁ’fﬁ )
ﬁ e W*% il 9@?@ AT LT il
AR S " —"'""""'""'""' T, e
a@a ﬁ = oy m *ng i i @}@Eﬂ%@fﬁ% Wa oy
Y SEMMENAHON INVJGILATOR ;
@, :;;% o ”ﬁiﬁ?ﬁ?%%,?ﬁ“ L%i St
el »g. w@‘;ﬁ? o
i@éﬁj gﬁ@:& %‘"ﬁ%ﬁ aaﬁm }éﬁ S 'f%
ﬁ.‘?;;égs- R gg‘i&n"' *%& e
Subject
Number of paper
Date of examination
Examination centre
WARNING
1 A candidate who without authonsation takes into the examination venue any book, document or object which could assist tum in the

examination, and does not hand over such matenal to the invigilator before the official commencement of the examsnation, will be guilty of

mfringing the University's examination reguiations and will be liable to punishment as determined by Councit

2 Rough work may be done only on the exarmimation quesiion paper and must be labelled as such

3 No notes may be made on any part of the body, such as the hands, or on any garment

4 This page/paper 1s the property of the University and under no circumstances may the candidate retain it or take 1t out of the examination
venue

NB  PLEASE COMPLETE THE ATTENDANCE REGISTER ON THE BACK PAGE, TEAR OFF AND HAND TO THE INVIGILATOR



UNIVERSITY EXAMINATIONS £ UNIVERSITEITSEKSAMENS
| CED O ¢
@mmcﬂn’ UN]SA untversity
'@ of south africa
) B 8 e
CHE1502 ( 477983) May/June 2014
GENERAL CHEMISTRY IB
Duration 2 Hours 100 Marks
EXAMINERS
FIRST PROF CA SUMMERS
SECOND MR LG LESENYEHO

Use of a non-programmable pocket calculator 1s 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: 477983

The examination paper consists of 25 pages (a periodic table is on page 25) plus 5 pages
for rough work (pp 26-30) 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 spaces provided on the examination paper.

SECTION A: Each question i1s 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




5 CHE1502
MAY/JUNE 2014

SECTION A

This section consists of 40 MULTIPLE CHOICE QUESTIONS.
Answer ALL the questions in this section on the MARK READING SHEET
Unique Number 477983

1

What type of bonding is found in the carbonate i1on (COz?)?

1 nonpolar covalent

3
4

a mixture of covalent and onic

(1)
(2) lonic
(3)
(4)  polar covalent

Which of the following compounds can easily accept a pair of electrons?

(1)

(@)

CH3OH

BCl,

Identify the INCORRECT statement below

(1) Avradical reaction 1s a process Involving symmetrical bond breaking and bond
making

(2)  Heterolytic bond breakage occurs when both bonding electrons remain with
one product fragment

(3)  Anelectrophile is a species which have an electron nch site that can form a
bond with an electron poor site

(4)  Homolytic bond breakage occurs when one bonding electron remains with
each product fragment

[TURN OVER]
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In the structure below, the NON-ZERO formal charges are

I.O..

S
|
H

1) +1on Sand-1onC
2) +lonSand-tonO
3) -tonSand+tonC
4) -1tonSand+1on0O

Which of the following 1s the CORRECT STRUCTURE of the compound 1,3-
cyclohexadiene?

(1)

o O O O

Which of the following is NOT a proper resonance form of 1,3-cyclohexadiene?

(1)

[TURN OVER]



(4)

Which of the following species i1s NOT conjugated?

(1)

ﬁ@

O
T

CHE1502
MAY/JUNE 2014

Which of the following pairs of compounds are constitutional isomers?

(1)

CHg H

Ci H
Br

and

CH;

H

[TURN OVER]
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(@)
CHa CHs
Br
Br
(3)
CH,CHj;
- H
C——=CH and CH==¢C H
CH,CH3
CHs;

(4)

@ @

CHy,——CH=CH, CHy=—=CH—CH>

Which of the following reactions 1s a correct example of heterolysis?

(1)

n : o
CHy—Br . CH, . Br
(2)
THS CHy
o e
CH;j CHy
(3)
o) ®
Cl——CH, —_— cl + CHj
(4)
-/\@
CH3 + OH —_—— CH3""‘OH

[TURN OVER]
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Which of the following pairs of drawings represent THE IDENTICAL CONFORMATIONS

OF THE SAME COMPQUND?

(1)
c

e

and

Cl

and

Cl H
3

/f/ and

H
CHs
C H
H
CHy CHs

C
H H
and
H;C H

|
H
H
|
CHs
H
H
Cl
Cl

cl
o
H
H
CH;
H cl
o H
CH,
H
H M
CHg CHy
CHj
Cl
H CH;,
H H
H

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

hght or
\/K/ + Br2 9

heat

[TURN OVER]
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T

-

Br

The reaction of bromine with butane gives primarily 2-bromobutane as the reaction
product Which of the following i1s the main reason for the outcome of the reaction?

secondary free radicals have a higher stability than primary free radicals

(1)

{2)  butane easily forms free radicals

(3) bromine reacts faster with butane than any other atkane
(4) bromine forms reactive free radicals

Which of the following reactions 1s an elimination reaction?

(1)
(CH5)4CBr + CH3CH,OH —= %—O—CHZCH3

(CH3)3CBr + CH3CH,OH/NaOH — >:CH2
CH3CHzBr + NaOH ——=  CH3CH,OH

CH3OH
CHiCH,CHCH; + NaSH — ————

Br SH

[TURN OVER]
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Which reaction will take place THE FASTEST?

(1)
S
OH
CH3Br _ CH4OH

H,0

CH3// Br

CH,Br o CH,OH

What i1s the lUPAC name of the molecule shown below?

OH

(1) 2,2,3-tnmethylhexan-5-ol
(2) 4,5 ,5-trimethylhexan-2-ol
{(3) 1,1,1,2-tetramethylpentan-4-ol
(4) 4,55 5-tetramethylpentan-2-ol

CHE1502

MAY/JUNE 2014

Br

Br

Br

Br

Alkyl halides may undergo nucleophilic substitution reaction according to the following

reaction

[TURN GVER]
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> R—OH +  HX
30% CH4OH

Which compound 1s the MOST REACTIVE under these conditions?

(1)

Br

H
(3)
CH3_B|"
(4)
[
Ph—T—CI
CHg

17 The mechanism for the E2 reaction of 1-bromopropane with methoxide anion in

the presence of heat 1s

© /\H
t-Bu—O° \QL CBf

(1)

(AN [

CH3““'/ C\"”"H

H H

[TURN OVER]
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VY

it

H
CH3\\\~|‘-|/ é””H

w2 N

CH \\“\t ””"H

{0
H\ CBr

CH3\\N“"/'C C-\.,,,” H
o H
Hsc—03

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

KOC(CHs)s

CHE1502
MAY/JUNE 2014

[TURN OVER]
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19 Which of the following alcohols CANNCOT be oxidized by chromic acid?

(1)

CH,OH

(Vo
O-

OH

OH

20 Which of the following molecules has a chiral (asymmetric) carbon atom?

(1)
$®

2) CH3CH,CHFCH;

‘—”COOH

CHE1502
MAY/JUNE 2014

[TURN OVER]
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@

21 The absolute configuration of a chiral carbon 1s defined as R- or S- according to the Cahn-

Ingold-Prelog rules  What is the name for the following compound?

,"’
7,
/\/V///\/
H

I

(R)-1-10do-1-propylpentane
(R)
(S)
(S)-1-10do-1-propylpentane

-4-jodooctane

4-iodooctane

22  Which of the following amines is most soluble in water?

(1)  PhNH,

(2}  (CH,),N

(3)  CH3;CHuNH,

(4) (CH,CH,CH,),NH

23 ldentify the secondary aming(s) in question 22 above

(1) (1)and (3)

(2} (4) only

(3) none of the options I1s a secondary amine
(4)  (2)only

24  Which of the following structures contains ONLY trans double bonds?

(1)

[TURN OVER]
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Name the following compound according to the IUPAC rules

CH; Br

CH5CH,CHg CH,CH;

) (£)-3-bromo-4-methylhept-3-ene

) (E)-1-bromo-1-ethyi-2-methylpent-1-ene
3)  (E)-3-bromo-4-methylhept-3-ene

} (£)-3-bromo-2-propylpent-2-ene

Which of the following mechanism best describes the reaction between 1-butene and
H;O" ?
(1)

OH

CHy——CHy,——CH==CH, . e —_— CHz——CH,——CH—CHs

r—0°
T

[TURN OVER]
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(2)

£ NS

CHg——CHpy——CH==CH, . >y

(3)

Y ”\H

CHg——CHy——CH==CH,

(4)

CHg——CHy——CH===CH, . /(ID\(@
H

¢

CHE1502
MAY/JUNE 2014

@
CHS_'CHZ_CH__'CH2

HO

@
CHS""‘""“'CHQ_CH_""CHE

Alkenes react with hydrogen halides to give alkyl halides as products What 1s the

MAJOR organic product formed in the following reaction?

- CH,CH4
—
/C—C\ —_—
CH4 CH,CHs

L

Br

[TURN OVER]
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What 1s the major organic product formed in the following reaction?

HgSO, NaBH,
H,O | THF

FPL 3

HO

(4)

Ry

Ethers undergo cleavage reaction in the presence of acids What are the MAJOR
products formed In the following reaction?

[TURN OVER]
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f + CH3OH
Lo

In cis-hept-4-en-2-yne the shortest carbon-carbon bond 1s between carbons

2and 3
4 and 5
3and4
1and?2

) A}
T i e

e ——n
%]

Name the following compound according to the IUPAC rules

OH

S .

(1) 2-chioro-4-hydroxy-5-heptene
(2)  B-chlorohept-2-yn-4-ol
(3)  2-chlorohept-5-yn-4-ol
(4)  2-chloro-4-hydroxy-5-heptyne

[TURN OVER]
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32 What s the structure of the major organic product(s) in the reaction sequence below?

1) NaNH,

HC==CCH,CH,
2) CHgBr

CHS“‘_CEC_CH‘?CHE;

H——C==C—CH,CH3CHs

0O

|

CHS_—C_CHQCH2CH3

CHy
HWC:?_CHQCHQ
Br

33 What 1s the IUPAC name for the following compound?
0

7 H

) 5-methylhept-4-enone

)  4-methylhex-3-en-1-one
3)  4-methylhex-3-enal

)

4-methyl-1-oxchex-3-ene

34 Which of the following represents keto-enol tautomerism?

[TURN OVER]
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— &%
lo = v

Consider the compounds, diethyl ether (CH3;CH,OCH,CHs) and 1-butanol
{CH3CH>CH2CH,OH) Which of the following statements 1is CORRECT?

(1)  Butan-1-ol has the lower botling point

(2)  Moiecules of diethyl ether form hydrogen bonds with each other

(3) Molecules of butan-1-ol are not capable of undergoing hydrogen bonding with
each other

(4) Diethy! ether has the lower boiling point

Consider the carbonyl group and its reactivity Which of the following processes i1s
INCORRECT?

[TURN OVER]
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PCC
H./Pd , C
NGQCFQC)?
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List the following weak acids in order of increasing acidity (from lowest to highest)

0 0 0 Br QO
BFM \/\)\
OH OH OH OH
Br Br
A B C D

(1
(2
(3
(4

L i N —

C<A<B<D
D<C<B<A
B<C<A<D
D<A<B<C

[TURN OVER]
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Consider the following step in the reaction of methy! propanocate with base?

S

The species formed in the above step Is
(1)
OH

CHscHQ ""‘_8_OCH3

(2)
clnH
CHSCHg—T—OCHa
PoH,
(3)
o)
| o
CH3CH2_C""‘—OCH3
OH
(4)
o

CchHQ_C_OCHg

OH

Carboxylic acid molecules tend to form hydrogen-bonds with one another

Which representation shown below CORRECTLY explains it?

[TURN OVER]
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V4 AN
R—C C—R
\O—H -------- O/
(2)
,H\O/H
Q--=------ H—0O
Y \
R——C C—R
\O——-—H -------- O/
(3)
/F{
0=—==C
\
H—0
Q--------- H—0O
7 N
R—C\ /C R
,’O"‘—H ——————— ©
H”\\o
O:—_C/
\R
(4)
Q-mm="" H
— )
AN et
O—-H

[80]

[TURN OVER]
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SECTION B

Answer ALL the questions In this section.

Answer this section 1n the SPACE PROVIDED AFTER EACH QUESTION.

Question 1 [10]

(@)  Draw the Newman projections of the different conformations of the following compound

Br
Br/\/

ldentify the most stable and least stable conformation

(b)  Draw the structure of any ketone Give the IUPAC name of the compound

[TURN OVER]
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Question 2 {10]

(@)  Wnte the detailed mechanism of the following reaction

of
Cl,
—_—
RUTe!

[TURN OVER]
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{b) Draw the correct structure of 2-methylbutanoyl! chloride (2)

(c)  Use curved arrows to show how the bond(s) break or form in the following process

S
@

CHz;—CHT™=CH, + H—Br ——— CH3—(|3—CH3 + Br
H

TOTAL MARKS [100]

[TURN OVER]
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