5.
The figure below shows the effect of increasing the concentration of the substrate (PABA) on the rate of reaction.

•
Curve A shows the rate of reaction without the presence of the competitive inhibitor sulfonamide.

•
Curve B shows the rate of reaction in the presence of the competitive inhibitor sulfonamide.
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Explain the effect of increasing the concentration of substrate on the rate of reaction;

(i)
without inhibitor,

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

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

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

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

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

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

(ii)
with inhibitor.

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

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

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

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

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

[Total 5 marks] 

23.
Fungi such as Fusarium venenatum are grown in huge batch cultures to manufacture protein for food products.


Explain why these cultures are often maintained at the optimum temperature for protein production and not at a temperature above the optimum.
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In your answer you should make clear how the structure and activity of enzymes relates to the effects described.

[Total 8 marks]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

31.
Sucralose is a chemical that is similar in structure to sucrose. It has been made from sucrose by replacing three of the OH (hydroxyl) groups with Cl (chlorine) atoms.


The diagram below shows a molecule of sucralose.
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The following claim is made for sucralose:

	Sucralose has the same sweet taste as sucrose.

It cannot be digested by enzyme action in the human body and so it does not lead to weight increase.



Using the information in the diagram to help you, suggest why sucralose cannot be digested in the body.

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

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

[Total 4 marks]

33.
Two students carried out an investigation into the effect of pH on the activity of a lysosomal enzyme. Student A drew the graph shown in the diagram below.
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(i) A teacher asked two students to state the optimum pH for this enzyme. Student A gave the answer ‘pH 3.25’ but student B gave the answer ‘somewhere between pH 3.0 and pH 4.3’. The teacher said that student B had given the better answer.


Explain why student B’s answer was better.

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

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

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

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

(ii)
Explain why this enzyme is not active at pH 7.

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

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

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

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

[Total 4 marks] 

34.
In this question, one mark is available for the quality of spelling, punctuation and grammar.


Explain the effects of enzyme concentration, substrate concentration and competitive inhibitors on the rate of an enzyme-controlled reaction.
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Quality of Written Communication [1]

[Total 10 marks]

41.
An experiment was carried out in which the enzyme lipase was used to hydrolyse a triglyceride. The pH of the reaction mixture was recorded at regular intervals during the experiment. The results are shown in the table.

	time / min
	pH

	0
	7.0

	2
	6.2

	4
	5.6

	6
	5.1

	8
	4.7

	10
	4.6

	12
	4.6

	14
	4.6


(i)
State what is meant by the term hydrolysis.

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

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

(ii)
Explain why the pH falls during the reaction.

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

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

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

(iii)
After 14 minutes, the mixture was analysed and unreacted triglyceride was found to be present. No inhibitor was added to the reaction mixture.


Explain why the reaction had stopped after 10 minutes.

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

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

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

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

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

[2]

[Total 5 marks]

42.
Explain how a non-competitive inhibitor affects the rate of an enzyme-catalysed reaction.

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

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

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

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

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

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

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

[Total 3 marks]
54.
The diagram below represents an enzyme and a number of other molecules.
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 (a)
Label on the diagram the active site of the enzyme.

[1]

(b)
Write the letter of the molecule that is most likely to be the substrate for this enzyme.

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

(c)
Use the information in the diagram to explain enzyme specificity.

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

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

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

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

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

(d)
One hypothesis of the mechanism of enzyme action is the ‘lock and key’ hypothesis. Another hypothesis, the ‘induced fit’ hypothesis, involves the enzyme changing shape slightly to allow the substrate to fit perfectly. The substrate also changes shape slightly.


Suggest how the substrate changing shape slightly will assist enzyme action.

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

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

[1]

[Total 6 marks]

61.
State the word or phrase that best describes a region on the surface of an enzyme molecule where a substrate can bind.

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

[Total 1 mark]

66.
An important enzyme that is used in respiration is succinate dehydrogenase. Its substrate is succinate, which is converted into fumarate. Malonate acts as a competitive inhibitor, but does not bind permanently to the enzyme.

(a)
Describe how malonate inhibits the enzyme. You may use the space below for a diagram to help your answer.

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

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

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

[3] 

(b)
Explain what would happen to the reaction if the concentration of succinate was increased relative to the concentration of malonate.

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

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

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

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

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

[Total 6 marks]
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