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In order to plan the best use of your time, read through all the questions on this paper
carefully before starting work.

1 Catalase is an enzyme found in most living organisms. It catalyses the breakdown of hydrogen
peroxide to water and oxygen.

catalase
hydrogen peroxide » water + oxygen

Potato tissue contains catalase. When a thin disc of potato is dropped into a test-tube containing
hydrogen peroxide solution, it first sinks to the bottom. As oxygen is produced, bubbles form on
the potato disc that make it float to the surface.

You are going to do an experiment to find the activity of potato catalase on different concentrations
of hydrogen peroxide solution.

Hydrogen peroxide is harmful and an irritant and may cause damage to eyes and skin.
Wear eye protection while doing the experiment.

You are provided with four large test-tubes:

¢ one containing 15cm?3 of 3% hydrogen peroxide solution
«  one containing 15cm3 of 2% hydrogen peroxide solution
«  one containing 15cm3 of 1% hydrogen peroxide solution
*  one empty test-tube

and a cylinder of potato tissue.

*  Label the empty test-tube 0%.

. Measure and add 15cm3 of distilled water to this test-tube.
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e Cut a section of potato tissue approximately 3mm thick from one end of the cylinder of potato
tissue. You will not need to use this.

*  Cut a disc 1mm thick from the same end of the cylinder of potato as shown in the diagram

below.
sharp
blade
cylinder of /
potato tissue
1 mm thick 3 mm section
disc not needed

*  Use forceps to pick up the 1mm disc and drop it into the test-tube labelled 0%. The disc will
sink to the bottom of the test-tube.

Note the time ......oonveeie e,

(@) (i) You are going to use the second-hand on a clock, or a stop-watch, to time how long it
takes for a disc to float to the surface when placed in hydrogen peroxide solution.

*  Cut another potato disc 1 mm thick.

*  Drop the disc into the test-tube containing 1% hydrogen peroxide solution and immediately
start timing.

*  Stop timing when the disc reaches the surface of the hydrogen peroxide solution.
starttime ....................
end time ..........cccoeees
time taken for disc to reach the surface ... seconds

¢ Do not remove the disc from the test-tube.

*  Cut another fresh disc of potato tissue 1 mm thick and drop it into the 1% hydrogen peroxide
solution. Immediately start timing. Stop timing when the disc reaches the surface of the
hydrogen peroxide solution.
starttime ....................

endtime ......ccceveennen.

time taken for disc to reach the surface ..., seconds
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Repeat this procedure with another fresh 1 mm disc of potato, recording results as before.

start time ...................
end time .............o....
time taken for disc to reach the surface ... seconds
[2]
(ii) Enter the times taken for the discs to reach the surface and the mean time in the table
below.
percentage time taken for potato disc to reach the surface of the hydrogen
concentration peroxide solution/seconds
of hydrogen
peroxide disc 1 disc 2 disc 3 mean
solution
1
2
3

[4]

Repeat this full procedure with three freshly cut 1 mm discs of potato in 2% hydrogen peroxide
solution, recording your results and the mean in the table.
Space is provided below for you to record times.

Repeat this full procedure with three freshly cut 1 mm discs of potato in 3% hydrogen peroxide
solution, recording your results and the mean in the table.
Space is provided below for you to record times.

(iii) Describe the effect of increasing the concentration of hydrogen peroxide solution on the
time taken for the potato discs to reach the surface.
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(iv) Explain what you would do to make the mean results more reliable.

(v) Suggest two possible sources of error in the method used in this experiment. Explain
why each could have affected the results.

SOUICE OF B T O | e e

(vi) Observe the potato disc in the test-tube labelled 0%.
start time .................
endtime .........ccc.....

Calculate how long the potato disc has been in the solution.

State and explain the position of the potato disc in the test-tube.
POSITION e

L= (0] F= T =1 1 o 1SR
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(b) Describe in detail how you could show that it was an enzyme that caused bubbles to be
produced when the potato discs were dropped into hydrogen peroxide solution.

(c) A group of students decided to investigate the effect of increasing the concentration of
catalase on the rate of oxygen production. They altered the concentration of the enzyme by
using different numbers of 1 mm thick potato discs.

They used the apparatus in the diagram below to collect the oxygen produced by different
numbers of potato discs in 30 cm? of 3% hydrogen peroxide solution. They recorded how long
it took to produce 5cm? of oxygen with each number of discs.

oxygen gas

[T

Il

L el

3% hydrogen
peroxide

solution \

potato discs
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Their results are shown in the table below.

ot pososs | oS S
1 110
2 46
3 32
4 30
5 30

(i) Construct a line graph of the data in the table on the grid below. Draw a smooth curve
through your points.

[5]
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(ii) Describe the effect of increasing enzyme concentration on the rate of the reaction.

[Total: 26]
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2 Some plants have hollow stems holding their flowers above the ground.

A student cut strips of tissue from a stem as shown in the diagram.

epidermis

@ inner tissue

4

/

60 mm

N

One strip was placed in distilled water (A) and one strip was placed in a sugar solution (B).

The student recorded his observations by drawing side views of the two strips after 30 minutes.
These are shown in the diagrams below.

60mm
60mm
strip A strip B
in distilled water in sugar solution
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(a) Describe the changes and suggest reasons for them.

............................................................................................................................................. [5]
(b) The photograph shows two flowers.
stigma
(i) Describe the appearance of the stigma.
..................................................................................................................................... [1]
(ii) Suggest a reason for the shape of the stigma.
..................................................................................................................................... [1]
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(c) Pollen grains can be germinated in a dilute sugar solution. The photograph shows a
germinated pollen grain.

magnification x600

(i) Make a large drawing of this germinated pollen grain in the space below.

[4]
(ii) Measure the length of the pollen tube between lines C and D on the photograph.
......................................................... mm
Calculate the actual length of the pollen tube and show your working.
.......................................................... [3]
[Total: 14]
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