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1.
(a)
Butane, C4H10, is a hydrocarbon which is used as a fuel.

(i)
Explain what is meant by the term hydrocarbon.

........................................................................................................................

........................................................................................................................

(ii)
Explain what is meant by the term fuel.

........................................................................................................................

........................................................................................................................

(iii)
Write an equation for the complete combustion of butane.

........................................................................................................................

(iv)
Write an equation for the incomplete combustion of butane to produce carbon monoxide and water.

........................................................................................................................

(v)
Under what conditions would you expect incomplete combustion to occur?

........................................................................................................................

(5)

 (b)
Ethane can be cracked in the presence of a catalyst to produce ethene and hydrogen.

(i)
Write an equation for this reaction.

........................................................................................................................

(ii)
Give a suitable catalyst for this reaction.

........................................................................................................................

(iii)
State one reason why cracking is important.

........................................................................................................................

........................................................................................................................

(3)

(Total 8 marks)

2.
(a)
Crude oil is composed mainly of alkanes, which are saturated hydrocarbons.

(i)
State what is meant by the term hydrocarbon.

........................................................................................................................

(ii)
State what is meant by the term saturated, as applied to a hydrocarbon.

........................................................................................................................

(2)
(b)
Crude oil can be separated into the fractions listed in the table below.

	Name of fraction
	Number of carbon atoms

	LPG (liquefied petroleum gas)
	1 – 4

	Petrol (gasoline)
	4 – 12

	Naphtha
	7 – 14

	
	11 – 15

	Gas oil (diesel)
	15 – 19

	Mineral oil (lubricating oil)
	20 – 30

	Fuel oil
	30 – 40


(i)
Name the process used to obtain these fractions from crude oil.

........................................................................................................................

(ii)
Complete the table by naming the missing fraction.

(2)

(c)
Some of the naphtha fraction is thermally cracked to produce more useful products.

(i)
Give the molecular formula of an alkane with ten carbon atoms.

........................................................................................................................

(ii)
Write an equation to illustrate the thermal cracking of one molecule of tetradecane, C14H30, in which the products are ethene and propene, in the ratio of 2:1, and one other product.

........................................................................................................................

 (3)

 (Total 7 marks)

3.
The burning of fossil fuels can produce atmospheric pollutants.

(a)
The combustion of petrol in an internal combustion engine can lead to the formation of carbon monoxide, CO, and nitrogen monoxide, NO.

(i)
Write an equation for the incomplete combustion of octane, C8H18, to produce CO and water only.

........................................................................................................................
(ii)
State one essential condition for the formation of NO in an engine. Write an equation for the reaction in which NO is formed.

Condition ........................................................................................................
Equation .........................................................................................................
(3)
(b)
All new petrol-engined cars must be fitted with a catalytic converter.

(i)
Name one of the metals used as a catalyst in a catalytic converter.

........................................................................................................................

(ii)
Write an equation to show how CO and NO react with each other in a catalytic converter.

........................................................................................................................

(2)

(c)
State why sulphur dioxide gas is sometimes found in the exhaust gases of petrol-engined cars. Give one adverse effect of sulphur dioxide on the environment.

Reason for SO2 in exhaust gases ...........................................................................
.................................................................................................................................
Environmental effect of SO2 ...................................................................................
.................................................................................................................................
(2)

(Total 7 marks)
4.
The following compounds are present in petroleum.  
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(a) Name each compound.

A…………………………………………………………………………………..

B………………………………………………………………………………….

C………………………………………………………………………………….

D…………………………………………………………………………………..

(4)

(b) If a mixture of these compounds was fractionally distilled, give the order in which they would distil off, starting with the top of the fractionating column.  Explain your answer.

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(3)
(c) Given that the bond energy for the C-C bond is 347 KJ mol-1 and that for the C-H bond is 413 KJ mol-1, what would you expect to happen when a mixture of hydrocarbons is heated strongly?

……………………………………………………………………………………………………………………………………………………………………………………………………
(1)
(d) As well as producing smaller alkanes, members of another homologous series are formed during cracking.  Define the term homologous series and name the series to which the other hydrocarbons belong.

……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
(3)

TOTAL 11 marks
7
Two stages in the production of polyethene form crude oil are fractional distillation and thermal cracking.  Outline the essential features of each stage.  Where appropriate write an equation for the reactions occurring.

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
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