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Answer all the questions.

1 This question is about the monosaccharide, D-mannose, which appears in fruits such as 
cranberries.

 The diagram below shows a structure of β-D-mannose.
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 (a) (i) What is the empirical formula of β-D-mannose?

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

  (ii) How would you expect the cyclic structure of α-D-mannose to differ from that of 
β-D-mannose?

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

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

  (iii) Draw the open chain structure for mannose.

 [1]

  (iv) Which two functional groups are formed when the cyclic structure of mannose is opened 
out to make the chain form?

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

 ...................................................................................................................................... [2]
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 (b) Explain, using the diagram below, why β-D-mannose is soluble in water.
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OH

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

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

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

 (c) β-D-Glucose, shown below, is an isomer of β-D-mannose. β-D-Glucose can be polymerised 
to form cellulose, a polysaccharide.
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  (i) Draw a diagram to show how three β-D-glucose monomers are linked together in 
cellulose.

 [2]

  (ii) What is the main function of cellulose in plants?

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

 [Total: 10]
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2 (a) The diagram below shows the structure of a nucleotide, containing the base uracil.
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  (i) On the structure of the nucleotide above, circle two places where the nucleotide would 
be linked to other nucleotides in a nucleic acid chain. [2]

  (ii) Would the nucleotide above be found in DNA or RNA?

   Give two reasons for your choice.

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

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

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

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

  (iii) Outline how base pairing allows DNA to survive undamaged for long periods of time.

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

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

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

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

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

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

  Discuss the role of RNA in translation.

  You may wish to include diagrams in your answer.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................. [6]

 Quality of Written Communication [1]

 [Total: 14]
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3 Palmitic acid, CH3(CH2)14COOH, is one of the most common saturated fatty acids found in animals 
and plants. As its name indicates, it is a major component of the oil from palm trees.

 (a) Draw the structure of a triglyceride made from propane-1,2,3-triol and palmitic acid.

  Show clearly all of the bonds in the ester groups.

 [2]

 (b) Explain why triglycerides are soluble in non-polar solvents but not in water.

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

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

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

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

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

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

 (c) State one function of a triglyceride in animals and one function of a triglyceride in plants.

function in animals  ....................................................................................................................

function in plants  .................................................................................................................. [2]

 [Total: 7]
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4 This question is about the fragment of a polypeptide shown below.
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 (a) How many amino acids are linked together in this fragment?

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

 (b) Polypeptides can be hydrolysed to form a mixture of amino acids.

  (i) Name one type of enzyme that could be used to hydrolyse a polypeptide.

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

  (ii) State an alternative method that could be carried out to hydrolyse a polypeptide in the 
laboratory.

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

  (iii) Draw the structure, at pH 1, for the left-hand amino acid in the fragment above after 
hydrolysis.

 [1]

 (c) In keratin, polypeptide chains can twist to form a secondary structure known as an α-helix.

  Draw a simple diagram to illustrate an α-helix and show how this structure is stabilised.

 [2]
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 (d) The diagram shows a section of an enzyme.

  Some of the amino acid side-chains shown can be involved in maintaining the tertiary structure 
of the enzyme.
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  (i) State the type of bonding or interaction that would be possible at points X, Y and Z.

X  ........................................................................................................................................

Y  ........................................................................................................................................

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

  (ii) Which of the interactions, X, Y or Z, would be the weakest?

 ...................................................................................................................................... [1]
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 (e) The figure below shows how the activity of an enzyme varies with substrate concentration.

enzyme activity

substrate concentration

  (i) Explain why the curve reaches a maximum value.

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

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

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

  (ii) On the figure, draw the curve you would expect if a non-competitive inhibitor were present.
 [1]

  (iii) Explain how a non-competitive inhibitor carries out its function.

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

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

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

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

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

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

 [Total: 14]

 END OF QUESTION PAPER
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