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Answer all the questions.

1 This question is about some aspects of proteins.

(a) The secondary structure of proteins involves hydrogen bonding. The diagram shows
the arrangement of protein strands in silk. R groups are the sidechains.

(i) Draw a hydrogen bond on the diagram to show how the strands are held together
in the secondary structure. [1]

(ii) Name the two types of secondary structure found in proteins.

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

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

(b) Hydrogen bonding is also involved in maintaining tertiary structure.

(i) Name two other types of interaction which maintain tertiary structure.

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

............................................................................................................................ [2]

(ii) Suggest one type of repulsion that can occur between R groups.

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

(iii) Explain why the tertiary structure of proteins is affected by changes in pH.

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

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

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

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

............................................................................................................................ [3]
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(c) In this question, one mark is available for the quality of use and organisation of
scientific terms.

Different enzymes catalyse different reactions.

Explain, in terms of structure, why enzymes are specific in their actions.

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

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

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

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

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

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

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

.................................................................................................................................... [4]

Quality of Written Communication [1]

(d) A dipeptide has the molecular formula C6H12N2O4. Suggest a possible structural
formula for the dipeptide.

[2]

[Total: 15]
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2 The phosphoglyceride, phosphatidyl choline, is a common component of bimolecular layers
in cell membranes.

(a) Draw a simple diagram of a portion of a bimolecular layer.

Use the symbol to represent a molecule of phosphoglyceride.

[1]

(b) Phosphatidyl choline is made out of the following:

choline HOCH2CH2

+
N(CH3)3

glycerol, propane-1,2,3-triol

phosphate group

stearic acid, C17H35COOH

Complete the structure of phosphatidyl choline, using the phosphate group below.

[3]
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(c) Choline is produced when acetylcholine is hydrolysed by water in the presence of the
enzyme acetylcholinesterase.

CH3COOCH2CH2

+
N(CH3)3 + H2O → HOCH2CH2

+
N(CH3)3 + CH3COOH

The enzyme acetylcholinesterase is inhibited competitively by the compound
edrophonium, which contains the trimethylammonium group.

——
+
N(CH3)3

Explain the idea of competitive inhibition, using this example. Your answer should
include a graph of enzyme activity against acetylcholine concentration.

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

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

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

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

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

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

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

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

.................................................................................................................................... [5]

(d) Phosphoglycerides and triglycerides are both soluble in non-polar solvents.

Explain why.

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

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

.................................................................................................................................... [2]

[Total: 11]

5

2815/02 Jun06 [Turn over

For
Examiner’s 

Use



3 (a) The diagram below shows the structure of the nucleotide uridine–5'–monophosphate,
which includes the base uracil.

(i) Would this nucleotide be found in DNA or RNA? Give two reasons for your choice.

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

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

............................................................................................................................ [2]

(ii) On the structure above, indicate two points at which the base is hydrogen bonded
to its complementary base during transcription. [2]

(b) The m-RNA sequence 5'–AGCGCAGACCCU–3' codes for the amino acid sequence 
–Ser–Ala–Arg–Pro–.

(i) Deduce the sequence of DNA bases from which the m-RNA sequence above
could be produced by transcription.

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

(ii) Identify the m-RNA code used here for the amino acid arginine (Arg).

............................................................................................................................ [1]
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(iii) Describe how molecules of t-RNA are involved in the process of translation of this
m-RNA sequence.

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

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

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

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

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

............................................................................................................................ [4]

[Total: 10]
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4 The diagram below shows part of the structure of amylopectin, a polysaccharide found in
plants.

(a) Use the diagram to show the numbered positions and stereochemistry of the glycosidic
links in amylopectin. [2]

(b) State two methods that would catalyse the hydrolysis of the glycosidic links in
amylopectin.

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

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

(c) Explain how the properties of amylopectin enable it to function as a storage polymer.

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

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

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

.................................................................................................................................... [3]

C

C

C C

C

O

CH2OH

HH

OO

H OH

OH H
H

C

C

C C

C

O
HH

H OH

OH H
H

CH2

C

C

C C

C

O

HOCH2

H

OO

H OH

OH H
H

C

C

C C

C

O

CH2OH

H

OO

H OH

OH H
H

HH

8

2815/02 Jun06

For
Examiner’s 

Use



(d) Glycogen is another storage polymer of glucose, found in animals.

(i) Explain why glucose is very soluble in water.

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

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

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

(ii) Suggest why glycogen is not readily soluble in water.

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

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

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

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

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

............................................................................................................................ [2]

[Total: 9]

END OF QUESTION PAPER
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