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32 Petroleum is separated by fractional distillation.

34

36

Which statement about the fractions produced is correct?

A

B
Cc
D

Bottled gas for heating and cooking is obtained from the naphtha fraction.
Diesel oil is used as a fuel for jet aircraft.
Substances used to make polishes are obtained from the lubricating fraction.

The kerosene fraction contains many useful waxes.

Ethane reacts with chlorine.

Which row identifies the type of reaction and the formulae of the products formed?

reaction products
A addition CH3CH,CI + H,
B addition CH3CH,CI + HCI
C substitution CH3CH,CI + HCI
D substitution CH5;CH,CI + H,

Ethene reacts with hydrogen in an addition reaction to form ethane.

Which catalyst is used for this reaction?

A
B
Cc
D

iron
nickel
vanadium(V) oxide

yeast
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34 Which structures are structural isomers of each other?

LT LT
T T
H H H H H H
H—?—H
H
1 2
LT T
H—C|3—C—C|)—H H—C—Cll—(ll—H
H H H H
H—C|)—H H—(ll—H
H H
3 4
A 1,2,3and4
B 1,2and4only
C 1and3only
D 2and4only
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5 This question is about the homologous series of alcohols.

(@) A homologous series is a family of organic compounds whose members have the same
general formula.

(i) State the general formula for alcohols.

..................................................................................................................................... [1]
(b) Ethanol can be manufactured by two methods:
* method 1 uses glucose as the starting material
* method 2 uses ethene as the starting material.
(i) Complete Table 5.1.
Table 5.1
method 1 method 2
glucose as ethene as
starting material starting material
typical temperature used/°C
1 1
two other essential conditions
2 2
[6]
(ii) Write the symbol equation for the reaction in method 1.
..................................................................................................................................... [2]
(iii) Write the symbol equation for the reaction in method 2.
..................................................................................................................................... [2]
(c) Butane-1,4-diol has the structural formula HO—CH,—CH,—CH,—CH,—OH.
(i) Deduce the molecular formula of butane-1,4-diol.
..................................................................................................................................... [1]

(ii) Butane-1,4-diol reacts with ethanoic acid.

Determine the number of moles of ethanoic acid which react fully with one mole of
butane-1,4-diol.
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(d) Butanedioic acid has the structural formula HOOC—CH,—CH,—COOH.

(i) Deduce the empirical formula of butanedioic acid.

(e) Butane-1,4-diol can be represented as shown.

HO — — OH

Butanedioic acid can be represented as shown.

HOOC — — COOH

Butane-1,4-diol reacts with butanedioic acid to form a polymer.

(i) Draw two repeat units of the polymer formed from the reaction of butane-1,4-diol with
butanedioic acid.

Show all the atoms and all the bonds in the ester linkages.

[3]

(i) State the type of polymerisation when butane-1,4-diol reacts with butanedioic acid.
..................................................................................................................................... [1]
[Total: 20]
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5 This question is about the homologous series of alkanes.
Three general characteristics of alkanes are:
* they are generally unreactive because they do not have a functional group
* they show trends in their physical properties, such as melting points and boiling points

* they have similar chemical properties.

(a) Describe two other general characteristics of the homologous series of alkanes.

(ii) Name one other physical property of alkanes that shows a trend, other than melting
points and boiling points.

Describe this trend as the carbon chain length of alkanes increases.

=001 OSSPSR
Lo 1S Yo g o 11 o] o S
[2]

(c) State why alkanes are described as saturated.
............................................................................................................................................. [1]
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(d) Propane has the structural formula CH;CH,CH,.

When propane undergoes a monosubstitution reaction with chlorine at room temperature,
two organic products can be formed.

(i) State one condition needed for this substitution reaction to take place.

..................................................................................................................................... [1]
(ii) Give the structural formula and state the name of each organic product formed.
e structural formula of product 1
[ F=T 00 T= o) o] o Yo [ [ (e
e structural formula of product 2
(aF=T 0 =0 ) o] o To [ [ (2
[4]
(iii) The two products formed are structural isomers of each other.
Define the term structural isomers.
..................................................................................................................................... [1]
[Total: 12]
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35 Propan-1-ol is oxidised by acidified aqueous potassium manganate(VII) in a similar way to
ethanol.

Which compound is produced by the oxidation of propan-1-ol with acidified aqueous
potassium manganate(VII)?

A CH3;CH,OH
B CH;CH,CH,OH
C CH;COOH
D CH;3;CH,COOH



