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Question

Expected Answers

Marks

1(a)(i)

CH,OH

Diagram showing correct 1a-6-glycosidic linkage v
Rest of the molecule correct v
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1(b)

Isomaltose has many (exposed) —OH groups v
These can hydrogen bond with water v/

1(c)(i)

CH,OH CH,OH

H H ¢c—
\/H \/ \/ \/
i W” H/\/ N ”/\
I I
H OH H  OH
structure correctv’ (Wedge bonds not required)

(c)(ii)

1a-4 / glycosidic v

=

1(c)(iil)

Amylose is an energy storage polymer found in plants. v’

Any 2 from v'v/

e ltis compact, forms helical coils and so takes up little space.

e ltisinsoluble and so cannot move outside the cell in which it is stored
(1a-4 glycosidic links) easily hydrolysed by enzymes releasing
soluble glucose molecules.

e Large numbers of glucose molecules can be stored without
increasing the osmotic pressure inside the cell

Total
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2(a)(i) Carboxyl or carboxylic acid v 1
Amine
Both required for one mark
2(a)(ii) 2
H H H
|0 |0 |
Il Il
H2NCCIIICCI?JCCOOH
| i o
CH2SH CH(CH3)2 THz
CH(CHs3),
cys-val-leu
Both peptide bonds clearly shownv
Rest of the molecule correct with ends closed. v

2(b) H 1 OH group ionised v 2

H,N——C——COO 2" OH group ionised and rest
of the molecule correct v
CH,CH,COO"

2(c) Simple diagram of a helical arrangement of a polypeptide chain v/ 3
Hydrogen bonding v between C=0 and a N-H groups v from two peptide
linkages
All marks can be obtained from a diagram.

2(d)(i) van der Waals' / instantaneous dipole-induced dipole(IDID) forces v* 1
(Not hydrophobic)

2(d)(ii) Disulphide bridge or covalent bond v 1

2(d)(iii) Van der Waals /hydrogen bonding. v 1

2(e) van der Waals’/IDID (accept hydrophobic the second time) v/ 1

Total | 12
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3(a)(i)

A catalyst speeds up the rate of reaction (by providing an alternative path of
lower activation energy) v’

3(a)(ii)

catalyses just one particular reaction or reaction type.v’

or

This usually occurs as only one substrate molecule or group of similarly
related substrate molecules can fit into the active site. v/

3(b)

High temperaturesv’ cause the enzymes to be denatured v'and so they
cannot act on stains

Fat is a lipid/triglyceride. v/

which is not broken down by an amylase or protease/fats need lipases. v’
Or The powder does not contain the correct enzyme to digest the fat stain. v/
As the enzymes are specific v/

3(c)

Advantages — any two from vV

o Allows for the easy separation of the enzyme

e The enzyme can be reused

¢ Allows high temperatures to be used/raises optimum

temperature/increases thermal stability

¢ Allows a range of pH values to be used

e Can be used continuously avoiding costly batch processes

e Avoids inhibition of enzyme by excess product
Disadvantage — Immobilisation often adversely affects the stability or activity
of the enzyme. v/

3(d)

e Oxalic acid binds to another site on the enzyme which is outside of
the active site v/

e This binding causes the active site of the enzyme to change shape v
This change of shape prevents the substrate molecule from binding v
and hence makes catalysis difficult.

¢ Inhibition is not overcome by increasing the substrate concentration /
inhibition occurs over all concentrations of substrate v/

e The rate of reaction is permanently lowered v

I Inhibitor absent

Inhibitor present

T O

Last two marks could come from graph to illustrate activity lowered over
whole range of the concentrations

3(d)

Quality of written communication — Two sentences in which the meaning is
clear and is linked to ideas of non-competitive inhibition.

Total

15




2815/02 Mark Scheme June 2010
Question Expected Answers Marks
4(a)(i) The triplets of bases do not include thymine 1

or the triplets of bases include uracil which is not in DNA v/

4(a)(ii) Two marks from: 2
DNA is a double stranded polynucleotide whereas RNA is a single stranded
polynucleotide. v/

DNA contains deoxyribose as the sugar, RNA contains ribose. v/
DNA strand is longer than RNA strand.v’

4(b) ser-lys-val-pro v'v/ 2
one incorrect base scores 1

4(c) 3 or new strand is arg-lys-cys-leu v’ 1

4(d)(i) Glycerol or propane-1,2,3-triol v/ 1

4d(ii) 2

H
I
H C O C (CH2)10CH3
|C|)
H C O C (CHz)gCH:CH(CHQ)gCHQ,
H C O ﬁ (CH5)16CH3
O
H
Ester linkages fully shown v
Rest of structure correct v' — fatty acid chains can be in any position
Total | 9
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