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	1
	The table below gives some properties of the first five members of the alkane series of hydrocarbons.

	
	

	
	formula
	name
	M​r
	b.pt / oC
	m.pt / oC

	
	CH4

C2H6
C3H8
C4H10
C5H12
	methane

ethane

propane

butane

pentane
	16

30

44

58

72
	- 162

- 88

- 42

-0.5

+36
	-182

-183

-188

-138

-130

	
	

	a
	What is meant by  an ‘alkane’  ? 

	
	alkane

	
	

	
	

	
	

	b
	The next member of this series is hexane. Calculate the Mr of hexane. 

Predict the boiling point of hexane and state whether hexane will be a solid, a liquid or a gas at r.t.p.  

	
	

	
	

	
	

	c
	State the general formula for the alkane series of hydrocarbons.    _______________ 

	
	

	d
	Deduce the molecular formula of the alkane which has Mr of 100.  _______________ 

	
	

	e
	State how the hydrocarbons given in the table are obtained from a named natural source and indicate the main commercial use which is common to all of these hydrocarbons. 

	
	

	
	

	
	

	2
	Propane is a saturated hydrocarbon of formula C3H8.

	a
	Write a balanced equation for the complete combustion of propane  in air. 

	
	

	
	

	
	

	b
	What is the poisonous gas produced if propane burns in a limited supply of air ?

	
	

	
	_______________

	
	

	c
	Write the full  structural formula for an organic compound obtained when propane reacts with chlorine gas in the presence of  sunlight.

 

	
	

	
	

	3
	What are all the possible combustion products of methane ?  

	
	

	A
	Carbon, carbon monoxide and hydrogen only 

	B
	Carbon, carbon dioxide, carbon monoxide and water

	C
	Carbon dioxide, carbon monoxide and hydrogen only 

	D
	Carbon monoxide and water only
	(        )

	
	

	4
	Which one of the following formulae represent a compound that undergoes substitution reaction with chlorine in the presence of light ?  

	
	

	A
	C2H4

	B
	C2H6

	C
	CH3OH

	D
	C2H2
	(        )

	
	


	5
	Complete the following equations for cracking reactions :

	
	

	(a)
	C12H26    (   C2H6    +     ________

	
	

	(b)  
	C18H38    (    C10H20    +    ________

	
	

	(c)
	C14H30    (    C14H28    +   ​​​​________       

	
	

	6
	Saudi Arabia petroleum is a complex mixture of hydrocarbons.

The table below shows the fraction obtained and the amounts produced by fractional distillation compared with the amounts required.



	
	Fraction
	Percentage produced

(supply)
	Percentage required

(demand)

	Liquefied Petroleum Gases (LPG)

Petrol/gasoline

Naptha

Paraffin/kerosene

Diesel Oil

Heavy oils and bitumen
	3

14

9

15

10

49
	4

25

3

7

22

39

	
	

	(a)
	

	(i)
	For which fraction does the demand exceed the supply by the greatest amount  ?    _________________   

	
	

	(ii)
	For which fraction does the supply exceed the demand by the greatest amount ?    _________________  

	
	

	(b)
	Cracking involves the breakdown of large hydrocarbon molecules into smaller ones

	
	

	(i)
	Give the  conditions needed for cracking hydrocarbons.

	
	

	
	

	
	

	(ii)
	Explain how cracking can help match the demand for a fraction with its supply.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	(iii)
	A hydrocarbon,  C12H26, is cracked to give only two products. One of the products is butane.   

	
	

	
	What is the molecular formula of the other product ?   _____________   

	
	

	
	

	
	


