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Q1.

Catalase is an enzyme found in many different tissues in plants and animals. It speeds up the rate of
the following reaction.

_ catalase
hydrogen peroxide — = water + oxygen

Figure 1 shows a 25-day-old broad bean seedling.
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Some students investigated whether different parts of bean seedlings contained different amounts of
catalase.

The students:

. put hydrogen peroxide into five test tubes
. added a different part of a bean seedling to each tube
. recorded the results after half a minute.

If there was catalase in part of the seedling, oxygen gas was given off.
When oxygen gas is given off, foam is produced in the tubes.

Figure 2 shows the results.
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The students made the following conclusions:

most parts of a bean seedling contain catalase
the seed contains a lot of catalase

stems and roots have quite a lot of catalase
the leaves have a little bit of catalase

the seed coat has hardly any catalase.
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The students’ teacher said that the students needed to improve their investigation in order to make
valid conclusions.

(@)

In this question you will be assessed on using good English, organising information
clearly and using specialist terms where appropriate.

Describe how you would carry out an investigation to compare the amounts of catalase in
different parts of bean seedlings.

You should include details of how you would make sure your results give a valid comparison of
the amounts of catalase.
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(b)

(6)

Scientists investigated the effect of pH on the activity of the enzyme catalase in a fungus.

The table below shows the scientists’ results.

Enzyme activity in arbitrary units

i Testl | Test2 | Test3 | Test4 | Test5 | Mean

3.0 0 0 0 0 0 0

4.0 6 5 8 4 7 6

5.0 38 65 41 42 39

5.5 80 86 82 84 88 84

6.0 100 99 96 103 102 100

6.5 94 92 90 93 91 92

7.0 61 63 61 62 63 62

8.0 22 22 21 24 21 22
()  Calculate the mean enzyme activity at pH 5.0.

Mean = arbitrary units

(ii)

()

On the graph paper in Figure 3, draw a graph to show the scientists’ results.

Remember to:

. add a label to the vertical axis
. plot the mean values of enzyme activity
. draw a line of best fit.

Figure 3
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(4)

(i) At what pH does the enzyme work best?

1)
(iv) Predict the activity of the enzyme at pH 9.0.

arbitrary units

(1)

(v) Suggest why the enzyme’s activity at pH 3.0 is zero.

1)
(Total 15 marks)
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Q2.

The circulatory system transports substances such as glucose and oxygen around the body.

(@)

()

Name two other substances that the circulatory system transports around the body.

1.

() Blood is a tissue. Blood contains red blood cells and white blood cells.

Name two other components of blood.

1.

2.

(i)  The heartis part of the circulatory system.

What type of tissue is the wall of the heart made of?

In this question you will be assessed on using good English, organising information

clearly and using specialist terms where appropriate.

Every year, many patients need to have heart valve replacements.

The table gives information about two types of heart valve.

Living human heart valve

Cow tissue heart valve

It has been used for transplants for
more than 12 years.

It can take many years to find a suitable
human donor.

It is transplanted during an operation
after a donor has been found.

During the operation, the patient's chest
is opened and the old valve is removed
before the new valve is transplanted.

It has been used since 2011.

It is made from the artery tissue of a
COw.

It is attached to a stent and inserted
inside the existing faulty valve.

A doctor inserts the stent into a blood
vessel in the leg and pushes it through
the blood vessel to the heart.

A patient needs a heart valve replacement. A doctor recommends the use of a cow tissue heart

valve.

Give the advantages and disadvantages of using a cow tissue heart valve compared with using

a living human heart valve.

Use information from the table and your own knowledge in your answer.
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(6)
(Total 11 marks)
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