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Answer all the questions.

1 Isomaltose is a disaccharide formed from two a-glucose units joined together by a 1a-6 linkage.

SCH,OH
H (|30 H
RN
C o H
INT /]

o-D-glucose

(a) Draw the structure of the disaccharide, isomaltose.

You may find the structure of a-D-glucose, shown in the diagram above, helpful.

[2]
(b) Suggest why isomaltose is soluble in water.
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(c¢) Gilucose is stored in plants as amylose which is a form of starch.

(i) Draw the structure of two glucose units linked together in an amylose chain.

]

(ii) State the type of linkage.

[Total: 9]

©OCR 2010 Turn over



4

2 The structures of four amino acids are shown in Fig. 2.1 below.

C|)H2 (|3H2 C|)H2 C|JH — CH,
SH CH, CH— CH,4 CH,
| |
C=0 CH,
|
OH
cysteine glutamic acid leucine valine
(cys) (glu) (leu) (val)
Fig. 2.1

(@) (i) Name the two functional groups involved in the formation of a peptide linkage.

(ii) Draw a diagram to show the tripeptide, cys—val-leu, clearly showing the peptide
linkages.

[2]

(b) Draw the structure of glutamic acid at pH 14.

[2]
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(c) Amino acids contribute to the primary, secondary and tertiary structure of a protein.
One form of secondary structure is the a-helix.

e Use a simple diagram to show how the peptide chain is arranged in an a-helix.
* Describe the interactions between the peptide linkages in this structure.

(d) A section of a polypeptide chain is shown below.
glu—ala—leu—arg—cys—his—phe—tyr—ser—gln—cys—val-pro—his—arg—ser—leu—glu—

The side chains of some of these amino acids are responsible for maintaining the tertiary
structure of the protein.

Using Fig. 2.1, state the type of bonding or attraction involved between:

) T YZ= L=V g o N =T U PP PPPTPPRPPRN [1]1
L) T TS T= Lo I o2 £ SRR [11
(L) e LU =T Lo e | LU O RRTUPPPR [1]

(e) Which is the weakest interaction between side chains?

[Total: 12]

©OCR 2010 Turn over



6
3 Enzymes are biological catalysts with a high degree of specificity.

(@) (i) How does a catalyst speed up the rate of a chemical reaction?

(b) A chef washed his fat-covered apron using a washing powder containing the enzymes

protease and amylase, which break down protein and starch. The wash was carried out at
85°C in an automatic washing machine.

Suggest two reasons why the apron may not be clean after the wash.

Explain your answers.

© OCR 2010
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(c) Commercially, enzymes are often immobilised.
State two advantages and one disadvantage of using immobilised enzymes.

Two advantages:

©OCR 2010 Turn over
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(d) In this question, one mark is available for the quality of spelling, punctuation and grammar.

The mechanism of blood clotting is enzyme-catalysed. Oxalic acid is a non-competitive
inhibitor in blood clotting.

Describe and explain the effect of oxalic acid on the rate of blood clotting.

Quality of Written Communication [1]

[Total: 15]
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A strand of RNA is found in a virus. The strand contains the sequence of twelve bases shown
below.

5'-UCGAAAGUGCCU-3'

(@) (i) How can you tell that this sequence is nhot from DNA?

(b) The strand can be directly translated during protein synthesis.

Use the table to work out the order of amino acids coded by the sequence of bases above.

first base . third base
L second base in triplet L
in triplet in triplet
U C A G
Phe | Ser | Tyr | Cys U
U Phe | Ser | Tyr | Cys C
Leu | Ser | Stop | Stop A
Leu | Ser | Stop | Trp G
Leu | Pro | His | Arg U
c Leu | Pro | His | Arg C
Leu | Pro | Gin | Arg A
Leu | Pro | Gin | Arg G
lle | Thr | Asn | Ser U
A lle | Thr | Asn | Ser C
lle | Thr | Lys | Arg A
Met | Thr | Lys | Arg G
Val | Ala | Asp | Gly U
G Val | Ala | Asp | Gly C
Val | Ala | Glu | Gly A
Val | Ala | Glu | Gly G
BNSWET = ittt e e [2]

(c) The first base was removed from the sequence above and placed at the opposite end.
How many amino acids were changed in the protein?

BNSWET = it e e [1]

© OCR 2010
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(d) Fats and oils are naturally occurring esters. On hydrolysis with aqueous sodium hydroxide, a
sample of oil produced the sodium salts of the following fatty acids.

P: CHy(CH,,),,COOH
Q: CH,4(CH,)4CH=CH(CH.,),COOH
R: CH,(CH,),;COOH

(i) What is the other product of the hydrolysis?

(ii) Draw the structure of the oil that was hydrolysed, showing clearly how all the oxygen
atoms are bonded.

[2]

[Total: 9]
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