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The graph shows the effect of substrate concentration on the rate of an enzyme-controlled
reaction.

Rate of
reaction

i i f
0 10 20 30 40 50 60

Substrate concentration/arbitrary units

(@) () Describe what the graph shows about the effect of substrate concentration on the
rate of this enzyme-controlled reaction.

(i) What limits the rate of this reaction between points A and B? Give the evidence from
the graph for this.

@
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(b)  Folic acid is a substance required by bacteria for cell growth. Bacteria produce folic acid
by the following reaction

para-aminobenzoic acid "M fofic acid
(PABA)

The diagram shows the structure of a molecule of PABA. It also shows the structure of a
molecule of a drug called sulfanilamide, which can be used to treat bacterial infections
Sulfanilamide prevents bacteria producing folic acid

PABA sulfanilamide
COH SOzNH,
z
g
NH; NH,

Use the diagram and your knowledge of enzymes to explain how sulphanilamide prevents
bacteria producing folic acid

@)
(Total 6 marks)
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(a) The diagrams represent an enzyme, its substrate and two other molecules, A and B.
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The addition of a non-competitive inhibitor will prevent the formation of an enzyme-
substrate complex. Draw a labelled diagram based on relevant molecules selected from
the diagram above to explain how this occurs
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(b) A decrease in temperature decreases the kinetic energy of molecules in a solution
Explain how a decrease in temperature decreases the rate of an enzyme-controlled
reaction.

@

() Urea breaks hydrogen bonds. Explain how the addition of urea would affect the rate of an
enzyme-controlled reaction.

@)
(Total 7 marks)
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‘The graph shows the energy changes which take place during the reaction in which
hydrogen peroxide is converted to water and oxygen

Key

Mo catalase present

-~ Catalase present

Energy in substrate

Energy in products

Time

Use the graph to explain why

(i) hydrogen peroxide breaks down at a lower temperature when catalase is present
than when itis not present;

m

(i) testtubes A and B became warmer when the reaction was taking place.

@
(Total 9 marks)
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() Induced fit and lock and key are two models used to explain the action of enzymes.

(i) Describe the induced fit mode! of enzyme action.

@

(i) Describe one way that the lock and key model is different from the induced fit
model

m
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A technician investigated the effect of temperature on the rate of an enzyme-controlled reaction.
At each temperature, he started the reaction using the same concentration of substrate.

The following graph shows his results.

15

Concentration
of product in
mixture / g dm=3

10 20 30
Time after start of reaction / minutes

(a) Give two other factors the technician would have controlled.
1
2

(b) Draw a tangent on each curve to find the initial rates of reaction

37°c

60°C

40

m

Use these values to calculate the ratio of the inifial rates of reaction at 60 °C : 37 °C.

‘Show your working.

Ratio =

(c) Explain the difference in the iniftial rate of reaction at 60 °C and 37 °C.

@
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A technician investigated the effect of temperature on the rate of an enzyme-controlled reaction.
At each temperature, he started the reaction using the same volume of substrate solution and

the same volume of enzyme solution

The figure below shows his restts.

15 37°c
10 -25°C

Concentration
of product in
mixture /g dm-3

5

°

60 120 180 240

Time after start of reaction / s

(a) Give one other factor the technician would have controlled.

(b)  Calculate the rate of reaction at 25 °C.

Answer

() Describe and explain the differences between the two curves,

m
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(a) Explain how the shape of an enzyme molecule is related to its function

®)

(b)  Bacteria produce enzymes which cause food to decay. Explain how vinegar, which is
acidic, can prevent the action of bacterial enzymes in some preserved foods.

3)
(Total 6 marks)




