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1 Catalase is an enzyme found in plant and animal cells. It catalyses the breakdown of hydrogen
peroxide to form water and oxygen.

2H,0, _— 2H,0 + 0,
hydrogen peroxide water oxygen

The oxygen produced forms a foam. You can measure the height of the foam to determine catalase
activity.

A student investigated catalase activity in cooked and uncooked potato tissue.

The student:

Step 1 cut two potato cylinders so that they were identical in shape and size

Step2 put 5cm?® of 3% hydrogen peroxide solution into a test-tube labelled cooked potato
Step3 putb cm? of 3% hydrogen peroxide solution into a test-tube labelled uncooked potato
Step4 put one of the potato cylinders into a beaker of hot water for five minutes

Step 5 removed the potato cylinder from the hot water and put it into the test-tube labelled
cooked potato

Step 6 put the uncooked potato cylinder into the test-tube labelled uncooked potato

Step 7 left the potato cylinders in the 3% hydrogen peroxide solution for three minutes and then
measured the height of the foam produced in each of the test-tubes.
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Fig 1.1 shows the test-tubes after three minutes.
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Prepare a table to record your results.

Measure the height of the foam in each of the test-tubes in Fig. 1.1. Record these
measurements in your table.

[3]

Calculate the difference in the height of the foam produced by the cooked and uncooked
potato after three minutes.

........................................................... [1]
State one conclusion for these results.
...................................................................................................................................... [1]
Identify the independent variable in this investigation.
...................................................................................................................................... [1]
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(ili) State two other variables that were kept constant in this investigation.

L et oo ettt et e e eeeeeeeeeeeee——eeeeeeeeaaaateeeeeeeeeeaaanteeeeeeeeeeaaaanaateeeeeeeeaaannraeeaaaeeeeannnrreeees
2 oo ——eeeeeeeeeeeee———eeeeeeeeaiaa——eeeeeeeeaaaa—raeeteeeeeaaaana—aeeeeeeaaaaanaaarraaaaaaan
[2]
(c) Identify one possible source of error in the method used in this investigation.
.............................................................................................................................................. [1]
(d) A student stated that:
‘Catalase activity is the same in all species of plants.’
Plan an investigation to test this statement.
.............................................................................................................................................. [6]
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(e) Potatoes contain starch. Starch can be broken down into reducing sugars.

Describe the tests to identify starch and reducing sugars and give the results of the positive
tests.

LY e (o1 o TP

[Total: 21]
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2 A woodlouse is a small animal.

The rate of respiration of a woodlouse can be measured using a simple respirometer as shown in
Fig. 2.1.

As the woodlouse respires the drop of coloured liquid moves along the capillary tube.
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(@) (i) Record the position of the drop of coloured liquid in the capillary tube shown in Fig. 2.1 at
the start and after 30 minutes.

start ... mm
after 30 MINUEES ....oovviiiii e mm
[1]
(ii) Calculate the distance moved by the drop of coloured liquid in 30 minutes.
distance moved ..., mm [1]
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(ifi) Calculate the rate of movement of the drop of coloured liquid in mm per minute.
Give your answer to one decimal place.

Space for working.

....................................... mm per minute

[2]
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(b) The rate of movement of the drop of coloured liquid along the respirometer can be used to

estimate the rate of respiration.
A student used a respirometer to investigate the rate of respiration in four animal species.

The results are shown in Table 2.1.

Table 2.1
. . rate of movement of the drop of coloured liquid / mm per minute
animal species
trial 1 trial 2 trial 3 mean
A 1.5 1.7 1.3
B 0.9 1.0 0.7 0.9
C 24 2.6 2.5 25
D 1.9 2.0 1.9 1.9

(i) Calculate the missing mean for animal species A.

Write your answer in Table 2.1.
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(ii) Plot a bar chart on the grid to show the mean rate of movement of the drop of coloured
liquid in the capillary tube for the four animal species.

[3]
(iii) State the letter of the animal species which has the highest rate of respiration.
...................................................................................................................................... [1]
(iv) Suggest a suitable control for the investigation described in 2(b).
...................................................................................................................................... [1]
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(v) The student decided it would be better to calculate the rate of respiration per gram of
animal so that the values could be compared.

Describe how the student could find out the rate of respiration per gram of animal.

magnification x9
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(i) Draw a large diagram of the woodlouse in Fig. 2.2.

[4]
(ii) The magnification of the woodlouse in Fig. 2.2 is x9.
Measure the length of the line PQ on Fig. 2.2.
length of PQ .......oviiieeeeeee e mm

Calculate the actual width of the woodlouse using the formula and your measurement.

length of line PQ

magnification = -+ 2l width of woodlouse

Give your answer to three significant figures.

Space for working.

......................................................... mm

[3]
[Total: 19]
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