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Answer all the questions.

This question is about the monosaccharide 3-D-ribose, shown below.

HOH,C OH

PN
C

C
NF Y
Ay

| B-D-ribose
OH OH

(@) (i) What is the molecular formula of ribose?

............................................................................................................................... (1]
(ii) How would you expect the cyclic structure of o-D-ribose to differ from that of
B-D-ribose?
............................................................................................................................... [1]
(iii) Draw the open chain structure for ribose.
[1]

(iv) Which two functional groups are formed when the cyclic structure is opened out to
make the chain?
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(b) Explain, using the diagram below, why B-D-ribose is very soluble in water. vee

HOH,C OH

N
N

Hc——cC H

OH OH

[Total: 8]
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Ribose is a key part of the polymeric structure of RNA.

(@) (i) Outline the structure of the backbone of the polymer, showing clearly how the
ribose units are bonded in the chain.

[3]

(ii) How does the chemical composition of the backbone of DNA differ from that of
RNA?

............................................................................................................................... [1]

(b) In this question, one mark is available for the quality of written communication.

Describe how base pairing between different m-RNA and t-RNA molecules assists in
the process of translation.
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Quality of Written Communication [1]

[Total: 12]
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This compound is tristearin, a triglyceride, which can be hydrolysed by heating with aqueous
sodium hydroxide to make soap.

I
H,C—0~—C —(CH,),;CH,
‘ o)
HC—O—C — (CH,),CH,
0

HZC— 0O—C— (CH2)1GCH3 tristearin

(@) (i) Complete and balance this equation for the soap-making reaction.

I
H,C—0—C — (CH,),,CH,
. o)
HC—O—C — (CH,),;CH, + NaOH o
| 7
H,C—O—C — (CH,),,CH,

[3]

(ii) Work out the mass of soap that could be produced from 1000 g of tristearin.
Molar mass of tristearin: 890 g mol~’

ANSWET ......cevveeeennn.. g [3]
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(b) Explain why compounds such as tristearin are soluble in non-polar solvents such as
hexane.

(d) Triglycerides containing erucic acid, C,,H,,COOH, from rapeseed oil are now being
used as high temperature lubricants.

() Explain how you can tell from the formula that erucic acid is likely to be
unsaturated.

(i) Suggest one advantage of using high temperature Iubricants derived from
vegetable oils.

[Total: 13]
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Maltose is a disaccharide which can be hydrolysed by the enzyme maltase to form
a-D-glucose.

CH,OH
T/C” O\T
|\| P

C—C OH

| o-D-glucose
OH

(a) Draw the structure of maltose, showing clearly the 1,4 link.

[2]

(b) This diagram shows how the rate of an enzyme catalysed reaction varies with
temperature.

rate of reaction

temperature

(i) Explain why the rate of reaction increases in the region X.

2815/02 Jun03

For
Examiner's
Use



9

(ii) Explain why the rate of reaction decreases in the region Y.

(c) The diagram shows the structure, at pH 7, of a tetrapeptide fragment from a protein.

---NHCHCONHCHCONHCHCONHCHCO ---

CH, CH  CH,OH CH,SH
H,C CH,
A B C D

(i) Draw the structure of the first amino acid, A, that could be obtained by hydrolysis of
this fragment.

[1]

(i) Indicate, on the diagram, two groups that could be involved in maintaining the
secondary structure of the protein. [1]

(iii) Show, with labelled diagrams, how the side-chains on amino acids C and D could
be involved in the maintenance of the tertiary structure of the protein.

Cc

[4]

[Total: 12]
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