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	1.
	(a)
	Explain the meaning of the terms ‘electrophile’ and ‘nucleophile’.

	
	(b)
	Explain why alkenes tend to undergo electrophilic addition reactions but haloalkanes tend to undergo nucleophilic substitution reactions.
[5]


	2.
	(a)
	Outline the mechanism for the reaction between but-1-ene and hydrogen bromide to form 2-bromobutane.

	
	(b)
	Explain how 1-bromobutane can also be made during this reaction and explain why it is produced in smaller amounts than 2-bromobutane.
[5]


	3.
	(a)
	Outline the mechanism for the nucleophilic substitution reaction between chloroethane and excess ammonia and name the main product of the reaction.

	
	(b)
	Outline the mechanism for the nucleophilic substitution reaction between 2-bromomethylpropane and potassium cyanide and name the product of the reaction.
[5]


	4.
	A student wishes to investigate the mechanism of the reaction between a single optical isomer of 2-bromobutane and hydroxide ions to form butan-2-ol. 

	
	(a)
	Suggest two experimental methods to determine whether the mechanism is SN1 or SN2.

	
	(b)
	The student also investigates the reaction of 2-chlorobutane with hydroxide ions. State and explain whether this reaction will be faster or slower than the reaction of 2-bromobutane with hydroxide ions.
[5]


	5.
	When 1-iodopropane reacts with hydroxide ions, a substitution reaction and an elimination can both take place.

	
	(a)
	Write an equation for the elimination reaction which takes place when 1-iodopropane reacts with hydroxide ions and outline the mechanism for the reaction.

	
	(b)
	Suggest two conditions which would favour the elimination reaction over the substitution reaction.

	
	(c)
	Explain the difference in the role of the hydroxide ion in both reactions.
[5]


	6.
	Pentan-2-ol can be dehydrated using concentrated sulphuric acid.

	
	(a)
	Outline the mechanism of this reaction to produce pent-1-ene and state the role of the sulphuric acid in the reaction.

	
	(b)
	Draw and name two other organic products which could be produced during this reaction.
[5]


	7.
	[bookmark: _GoBack]In the presence of UV light, methane reacts with chlorine to produce chloromethane. 

	
	(a)
	Write an equation for the reaction.

	
	(b)
	Outline the mechanism for the reaction and state the role of the UV light.

	
	(b)
	Identify an organic product other than chloromethane which could be produced in a termination step and write an equation to show its formation.
[5]


	8.
	Free radical substitution reactions often result in a large number of products.

	
	(a)
	Write an equation for the reaction taking place when propane reacts with chlorine to make C3H6Cl2.

	
	(b)
	Draw and name all of the isomers of C3H6Cl2 which could be formed during this reaction.


	9.
	(a)
	Explain the difference between homolytic and heterolytic fission, giving a suitable example in each case.

	
	(b)
	Explain the difference between a transition state and an intermediate, giving a suitable example in each case.
[5]
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