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2
Answer all the questions.

This question is about RNA.

(a) Describe the structure of a nucleotide of RNA. Your answer should include a diagram.
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(b) In this question, one mark is available for the quality of use and organisation of scientific
terms.

Describe the process of translation. Include the role of hydrogen bonding in your answer.

Quality of Written Communication [1]

[Total: 10]
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2 Cellobiose is a disaccharide.
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(a) What name is given to the type of reaction that forms the link between the two monosaccharides
that make up cellobiose?

(b) Cellobiose is formed by partial hydrolysis of cellulose.

How can you tell from the structure that cellobiose is formed from cellulose and not from

starch?
............................................................................................................................................... (1]
(c) Cellobiose may be hydrolysed to glucose.
(i) State two methods of hydrolysing cellobiose.
....................................................................................................................................... [2]
(ii) Write a balanced equation for this hydrolysis.
....................................................................................................................................... (1]
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(d) Cellobiose is far more soluble than cellulose in water.

Suggest an explanation for this difference in solubility.

Your answer should include a diagram.

[Total: 9]
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3  Tributyrin is found in dairy products such as butter.
Tributyrin is a triglyceride formed from butanoic acid and glycerol (propane-1,2,3-triol).

(@) (i) Draw the structure of tributyrin, showing every bond in the functional groups.

2]
(ii) Name the functional group in tributyrin.
....................................................................................................................................... [1]
(iii) State two roles of triglycerides in living organisms.
....................................................................................................................................... [2]
(iv) Explain why tributyrin is soluble in non-polar solvents.
....................................................................................................................................... [2]
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(b) The hydrolysis of tributyrin is catalysed by the enzyme salivary lipase.

(i) The initial rate of this hydrolysis varies with pH as shown below.

A

initial rate of hydrolysis

....................................................................................................................................... (4]
(ii) Tributyrin can also be hydrolysed by heating with aqueous sodium hydroxide.
Glycerol is one of the products of this reaction.
Name the other product.
....................................................................................................................................... (1]

(c) Tristearin is a triglyceride formed from stearic acid, C,,H,-.COQOH, and glycerol.
Salivary lipase is much less effective in catalysing the hydrolysis of tristearin than tributyrin.

Suggest a reason for this difference.
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(d) The activity of salivary lipase is reduced in the presence of the competitive inhibitor orlistat.

He=0
NH

CeHia C..H

orlistat

(i) What is meant by the term competitive inhibitor?

(ii) Suggest one feature of the structure of orlistat that allows it to act as a competitive
inhibitor of salivary lipase. Explain your answer.

[Total: 17]
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This question is about the structure of proteins.

(@) What is meant by the term primary structure of a protein?

(b) One type of secondary structure of a protein is an a-helix.

Draw a labelled diagram to show how the helical structure is held in place. The atoms involved
in stabilising the helix should be clearly shown.

(2]

(c) The repeat unit of a synthetic polymer, similar to a natural protein, is shown below.
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(i) Suggest one similarity in structure between this synthetic polymer and a natural protein.
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(iif)

(iv)
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Unlike natural proteins this synthetic polymer does not have a secondary structure.
Explain why not.

Suggest two further differences in structure between this synthetic polymer and a natural
protein.

[Total: 9]
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