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A5 Dilute ethanoic acid reacts with sodium carbonate.
Sodium ethanoate, CH;COONa, and two other compounds are formed.

(a) Construct the equation for this reaction.

(b) The reaction of dilute ethanoic acid with sodium carbonate is endothermic.

Explain in terms of bond making and bond breaking why this reaction is endothermic.

(¢) Ethanoic acid reacts with alcohols to form esters.
Give one use of esters.
1]
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A4 The structure of malic acid is shown.
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(a) Malic acid is a carboxyjic acid because it contains a ~COOH group.
Malic acid also contains an ~OH group.

Name the homologous series of compounds which contain the ~OH group.

(b) Adiester of malic acid has the formula shown.
H,C400C-CH(OH)-CH,~COOC,H;
What reagent and conditions are needed to make this diester from malic acid?

reagent ..

conditions
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(¢) Ethanoic acid reacts with alcohols to form esters.

Give one use of esters.
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B8 Fumaric acid is a colourless solid which can be extracted from plants.

o
Il
H _C—oH
c—=cC
Ho—c” H
I
o
Fig. 4

(a) Describe the reaction of aqueous fumaric acid with aqueous bromine, giving the equation
for the reaction and stating any observations.
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(b) A solution of fumaric acid was titrated against aqueous sodium hydroxide.

HO,CCH=CHCOH + 2NaOH —> NaO,CCH=CHCO,Na + 2H,0

18.0cm? of 0.200mol/dm® sodium hydroxide were required to neutralise 60.0cm® of
fumaric acid solution.

Calculate the concentration, in mol/dm?, of the fumaric acid solution.
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B6 Paraffin (kerosene) is a mixture of hydrocarbons. It is used as a fuel for the jet engines of an
aircraft.

(a) Paraffin is separated from crude oil using fractional distillation.
What property of paraffin is used to separate it from crude oil?

(b) There is an alkane molecule in paraffin which contains 12 carbon atoms.
What is the formula of this alkane?

(c) When paraffin burns in a jet engine some nitrogen monoxide, NO, is formed. This is
because the high temperature of the engine allows nitrogen to react with oxygen.

Write an equation to describe how nitrogen monoxide is formed in this reaction. Calculate
the mass of nitrogen monoxide formed from 55kg of nitrogen.

mass of nitrogen monoxide

31
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(d) Nitrogen monoxide is involved in the formation of sulfur trioxide from sulfur dioxide.

2NO + 0, —> 2NO,
NO, + S0, = NO'+ SO,

(i) Write the overall equation for the formation of sulfur trioxide from sulfur dioxide.
-1

Explain how the reactions above suggest that nitrogen monoxide is acting as a
catalyst.
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(e)

U]

Nitrogen monoxide reacts with carbon monoxide as shown in the equation.
2NO +2C0O —> N, +2CO,

Identify, with reasons, the substance oxidised and the substance reduced.

12

Using the information that one mole contains 6.02 x 102 particles, calculate the number
of electrons in one mole of NO molecules.

-1

[Total: 10]
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(d) Compound G is found in the leaves of lavender plants.
H o
H—N—CHy—C—0—H
Compound G can undergo polymerisation.

Draw a section of the polymer to show two repeat units.
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