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Section A
For this question one or more of the options given may be correct. Select your answer by means of the following code

	Directions summarised

	A
	B
	C
	D

	(1), (2) and (3)
only correct
	(1) and (3)
only correct
	(2) and (4)
only correct
	(4) only
correct


1. 
Boron trifluoride can form a co-ordinate bond with

(1)
CH3CH2CH3
(2)
CH3CH2CH2NH2
(3)
(CH3)4Si

(4)
CH3COCH3
	
	
	
	
	
	
	
	
	Answer:
	


2. 
True statements about 1,2-diaminoethane, H2NCH2CH2NH2, include

(1)
it reacts with aqueous chromium(III) chloride to produce the complex ion [Cr(H2NCH2CH2NH2)3]3+
(2)
it reacts with dilute hydrochloric acid to form the salt [H3NCH2CH2NH3]2+(Cl–)2
(3)
it reacts with ethanoyl chloride to form CH3CONHCH2CH2NHCOCH3
(4)
it reacts with benzene-1,4-dicarboxylic acid to form an addition polymer.

	
	
	
	
	
	
	
	
	Answer:
	


3.  
Correct statements about nitriles include

(1)
they are formed by reaction of a haloalkane with KCN.

(2)
they react with hydrogen in the presence of a nickel catalyst to form primary amines.

(3)
they react with aqueous sulphuric acid to form carboxylic acids.

(4)
they react with an excess of ammonia to form quaternary ammonium salts.

	
	
	
	
	
	
	
	
	Answer:
	


Section B
4.
Compound Z can be formed via compounds X and Y in the three step synthesis shown below.
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Identify compounds X and Y and give reagents and conditions for Steps 1 and 2.


State the type of compound of which Z is an example.


Compound Z reacts with a large excess of bromomethane to form a solid product. Draw the structure of this product and name the type of mechanism for this reaction.

(Total 9 marks)

5.
(a)
Consider the following amino acid.
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(i)
Draw the structure of the amino acid species present in a solution at pH 12.

(ii)
Draw the structure of the dipeptide formed from two molecules of this amino acid.

(iii)
Protein chains are often arranged in the shape of a helix. Name the type of interaction that is responsible for holding the protein chain in this shape.

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

(3)

(b)
Consider the hydrocarbon G, (CH3)2C=CHCH3, which can be polymerised.

(i)
Name the type of polymerisation involved and draw the repeating unit of the polymer.

Type of polymerisation ...................................................................................
Repeating unit

(ii)
Draw the structure of an isomer of G which shows geometrical isomerism.

(iii)
Draw the structure of an isomer of G which does not react with bromine water.

(4)

(Total 7 marks)

6.
(a)
The compound H2C=CHCN is used in the formation of acrylic polymers.

(i)
Draw the repeating unit of the polymer formed from this compound.

(ii)
Name the type of polymerisation involved in the formation of this polymer.

...........………………………………………………………………………….

(2)

(b)
When the dipeptide shown below is heated under acidic conditions, a single amino acid is produced.
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(i)
Name this amino acid.

...........………………………………………………………………………….

(ii)
Draw the structure of the amino acid species present in the acidic solution.

(2)

(c)
The repeating unit of a polyester is shown below.
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(i)
Deduce the empirical formula of the repeating unit of this polyester.

...........………………………………………………………………………….

(ii)
Draw the structure of the acid which could be used in the preparation of this polyester and give the name of this acid.

Structure ……..……………………………………………………………….

Name ………………………………………………………………………….

(iii)
Give one reason why the polyester is biodegradable.

...........………………………………………………………………………….

...........………………………………………………………………………….

(4)

(Total 8 marks)
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