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READ THE FOLLOWING INSTRUCTIONS CAREFULLY.

1. This paper consists of SIX compulsory questions in TWO sections.

2. Section A consists of THREE structured questions, ONE from each Module. Section B
consists of THREE extended response questions, ONE from each Module.

3. For Section A, write your answers in the spaces provided in this booklet. For Section B,
write your answers in the separate answer booklet provided.

4. ALL working MUST be shown.

5. The use of non-programmable calculators is permitted.

| 6. Adatabooklet is provided.
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SECTION A

Answer ALL questions in this section.
Write your answers in the spaces provided in this booklet.

MODULE 1

THE CHEMISTRY OF CARBON COMPOUNDS

1. Phenylamine is a highly toxic compound used in the production of dyes.
@
Phenylamine
(a) Phenylamine can be produced in a two-stage process. The reaction scheme is illustrated
in Figure 1.
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Figure 1. Reactior scheme for production of phenylamine

(1) Draw the structural formula for the intermediate, X.
[ 1 mark ]
(i1) State the condition required for Stage I.
[ 1 mark ]
(it1) State the reagent required for Stage I1I.
[ 1 mark]
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(b) Phenylamine is a weak base.

6)) Write a general equation showing the basic property of phenylamine.
[ 2 marks]
(1) a) Is phenylamine more basic or less basic than ammonia?
b) Explain your answer in terms of availability of lone pairs, and hydrogen
bonding.
[ 5 marks]
©) Dyes can be made from phenylamine in a two-stage process as outlined in Figure 2.
Y
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Figure 2. Reaction scheme for production of azo dye

) Write the formula of the intermediate, Y.

[ 1 mark ]
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(i)  For Stage 111, state the reagents and condition required.

Reagents:
Condition:
[ 2 marks]
(i11))  Name the reagent used to dissolve the phenol in Stage I'V.
[ 1 mark ]
(iv) State the colour of the azo dye when phenol is used in Stage I'V.
[ 1 mark])

Total 15 marks

MODULE 2
ANALYTICAL METHODS AND SEPARATION TECHNIQUES

Titration is the method used in volumetric analysis to determine the concentration of a solution.
(a) Define EACH of the following terms:

(1) Equivalence point

[ ¥ mark ]
(i1) End point
[ 1 mark]
(b) The concentration of a solution of barium chloride can be determined using sodium

carbonate solution, by the technique of ‘back titration’.

Use the example of barium chloride given above to explain the technique of back
titration.

[ 2 marks)
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SECTION B

Answer ALL questions in this section.

Write your answers in the answer booklet provided.

MODULE 1

THE CF 7 VIISTRY OF CARBON COMPOUNDS

(a) Alanin: (2-amino propanoic acid) is one of the 20 naturally occurring amino acids. Itis a
white solid which exhibits isomerism. Its displayed formula is illustrated below.
H
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H
Alanine

(1) Define EACH of the following terms:
a) Stereoisomerism
b) Chiral centie [ 2 marks]

(i1) Copy the displayed formula of alanine in your answer booklet. Place an asterisk
(*) to identify the chiral centre AND state the type of isomerism exhibited.
[ 2 marks]

(1i1) Write the displayed formulae of the two isomers. [ 2 marks}

(iv) In an aqueous solution of alanine, the species present is dependent on the pH.
Write the displayed formula of the species present in solutions of

a) pH = 2
b) pH =13
c) pH =7
[ 4 marks]
(b) The most important property of amino acids is their ability to polymerise. The formation

of a dipeptide molecule involving a pepti  link is the first stage in this process.

(1) State the type of polymerisation involved in the formation of the dipeptide
molecule. [ 1 mark ]

(i1) Write the equation, using displayed formulae, to show the formation of the dipep-
tide molecule AND circle the peptide link. [ 3 marks]

(iii)  Name the functional group represented by the peptide link. [ 1 mark ]
Total 15 marks
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