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Instructions to Candidates

You should have the following for this examination

-Answer Booklet, examination pass and student ID

This paper consists of five questions. Answer question ONE (Compulsory) and any other TWO questions.
Do not write on the question paper.

Question ONE

@ Define the following terms: (6 marks)
i) Reforming
i) Functional group
iii) Cetane number

(b)  Provide the correct structures for the following compounds (4 marks)
Q) 2-methylhexane
(i)  2-methylbut-1-ene
(i) Succinic acid (butanedioic acid)
(iv)  Methyl butanoate
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(© Provide the correct IUPAC names for the following structures (4 marks)

i H
/\W ii. CH,CH,CH,CH,OH
O
@]
NO, iv.
i
NO,
(d) Complete the following reactions: (6 marks)

. H2
S -

ccl,
ii. CH,CH,C——CHCH; + HBr —
CH,
ii. CHyCH,C=—=CHCH, + HBr peroxide X
CH,
(e) (i) Classify the following alkyl halides as primary secondary or tertiary (3 marks)

Br
ey
Cl
(1)

Cl

()

(i) State with a reason which of the alkyl halides in (ii) above will be more reactive  towards:

N Sn2?
(m  Sn1 (3 marks)
(F) Distinguish between a copolymer and a homopolymer and give one example in each case. (4 marks)
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Question TWO

(a) Classify each of these molecules as alcohol, aldehyde, ketone, carboxylic acid, amine or ether. (7 marks)

A

i. CH;0CH,CH; ii. CH;CH,C T v. H—<|3:o THQ
N H "
I CHICHANH, 4y cH,—Cc—ch,cH, H Vil @CHQC—C_OH
c|l vi. CH,CH,CH,OH J
H
(b) i) Define the term enantiomers (optical isomers). (2 marks)
i) Draw the three isomers of CoHesO and name them. (6 marks)

(c) i) Draw the chemical structure of the product and name the type of reaction when a 1-propanol is heated
with concentrated sulphuric acid. (2 marks)

i) Give THREE uses of alcohols. (3 marks)
Question THREE

(a) Draw the structure of the aldehyde or ketone formed from the oxidation of each of the following alcohols.
(Assume that reaction conditions are sufficiently mild that any aldehyde produced are not oxidized further

to carboxylic acids.) (6 marks)
i) 1-hexanol ii. 2-methylcyclopentanol iii. 2,2-dimethylpropan ol
(b) i) Indicate the chiral carbon atoms in these compounds: (3 marks)

i. CH;—CH,—CH —CH —C—NH,

NH,

i

i) Explain what is meant by the terms saturated and unsaturated hydrocarbon. Give ONE example in each
case. (5 marks)

(c) Identify which of the following chemical species are electrophiles and which are nucleophiles: (6 marks)
+

H- AICl;  CH;0° CH,C—cCH CH;CHCH;, NH,
Question FOUR
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(a) Provide the reagents and conditions necessary to effect the following transformations.

i.

CKO ’ OH
—_—
ii. o=—"
—_—
[0}
OH
o - O
cl 0N
iv.
—_—
CHy o

CHy

iii

OH H
—f

(b) List the following carbocations in order of decreasing stability:
+ + +
CH,CHCH,CH, CH,CH,CH,CH,  CH,CH,CHCH,

| |
Cl Cl

(c) Draw the organic product (s) of each reaction (R = alkyl, aryl or H):

@) : _< H /H,O i
> < . H,0,, HO

IJ

(10 marks)

(2 marks)

(8 marks)
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(iii) RCH.—OH PCC -
CH,Cl,

CrO,, H,SO,

(iv) RCH.—OH

Question FIVE
a) Classify the amines below as primary, secondary or tertiary amine.

(b) i) Name TWO main sources of alkanes.

ii) Describe the Bergius Process used to manufacture synthetic petroleum.

(c) Write down the chemical structure of the starting materials A to E in the following reactions:

oy LialH,
(1 A s /\/\o" * CH,0OH

Butan-1-ol Methanol

O

(a) B SOCL. \)l\“

Propanoyl ¢hlonde

Q
. H:\O- /\/L
11
e C OH

Butanoic acid

0
W D 3 E O /\)J\ o TN

Ethylbutanoate
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(3 marks)

(2 marks)
(7 marks)

(10 marks)



