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1 Starch is a storage product found in many plant cells. It contains a carbohydrate called
amylose that stains blue/black in the presence of iodine in potassium iodide solution. Iodine
is also a powerful enzyme inhibitor.

You are provided with a solution of the enzyme amylase, labelled A. The enzyme amylase
hydrolyses starch.

You are also provided with a suspension of starch, labelled S.

You are required to plan, devise and carry out a method to investigate the effect of the
enzyme solution on the suspension of starch. In order to ensure that your results are
reliable, you will need to consider:

• the identification of a consistent end point.

• a calculation of a mean time taken for complete hydrolysis.

• the volume of solutions A and S which you have available.

(a) (i) Describe how you carried out your investigation.

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

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

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

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

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

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

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

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

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

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

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

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

...............................................................................................................................[7]
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(ii) Record your observations by making and completing a table in the space below.

[4]
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(b) A student carried out a similar investigation and obtained the following data.

(i) Calculate the rate of reaction for an amylase concentration of four arbitrary units
and complete the table.

[1]

rate = 1/t t = time in minutes

(ii) Plot the results from the table on the grid to show rate of reaction against amylase
concentration.

[3]
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amylase
concentration /
arbitrary units

mean time
taken for
complete

hydrolysis / min

rate of
reaction
/ min–1

1 5.02 0.20

2 2.45 0.41

3 1.69 0.59

4 1.24

5 0.98 1.02
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(iii) Explain these results as fully as possible.

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

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

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

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

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

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

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

(c) The data that you have been given were obtained in a laboratory with a variable air
temperature of about 20 °C. Suggest how the laboratory procedure could have been
improved.

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

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

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

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

[Total: 20]
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2 K1 is a stained, transverse section through the pancreas of a small mammal.

(a) Examine K1 using both low-power and high-power objectives of your microscope. Move
the slide around so that you see the different structures present.
The organ consists of tissue, within which are scattered large numbers of islets of
Langerhans.

(i) State three visible features of K1 that allow you to distinguish islets from the
surrounding tissue.

1. ...............................................................................................................................

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

2. ...............................................................................................................................

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

3. ...............................................................................................................................

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

(ii) State any differences in structure between different islets that you have observed.

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

(iii) Suggest two explanations for any differences that you state in (a) (ii).

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

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

...............................................................................................................................[2]
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(b) Look at a range of islets and choose one that shows a number of adjacent cells clearly.
Draw a large, labelled high-power drawing of five cells from that islet.

[4]

[Total: 10]
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