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1 You filled one well in each Petri dish with distilled water.
Explain why.

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

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

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

............................................................................................................................................
(2 marks)

2 You were told to set up 3 Petri dishes.
Give two reasons why these repeats improved the reliability of  your results.

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

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

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

............................................................................................................................................
(2 marks)

3 You were told to fill all the wells to the same level.  Why was it important to standardise
the level?

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

............................................................................................................................................
(1 mark)

4 It was important to cover the Petri dishes with lids (step 3).  Give two reasons why.

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

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

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

............................................................................................................................................
(2 marks)

Section A

These questions relate to your investigation into the effect of  amylase concentration on the rate of
digestion of  starch.

Use your Task Sheet, your results and your graph to answer them.

Answer all questions in the spaces provided.
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5 You had to decide for yourself  the number of  times to measure the diameter of  each
clear area and the direction in which to make the measurements.
Explain why measuring the diameter of  each clear area in more than one direction
improves reliability.

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

............................................................................................................................................
(1 mark)

6 (a) When iodine solution was added to the Petri dishes a blue-black colour appeared.
Explain why.

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

............................................................................................................................................
(1 mark)

6 (b) Explain what caused the clear areas around some of  the wells.

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

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

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

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

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

............................................................................................................................................
(3 marks)

Turn over for the next question
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7 A student carried out a similar investigation to yours.  Some of  his results are shown in
the table below.

The clear area was largest where the highest concentration of  amylase was used.
Explain why.

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

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

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

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

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

............................................................................................................................................
(3 marks)

8 A scientist carried out the same investigation as you did.  She recorded the surface
areas of  clear agar as the dependent variable.

8 (a) Suggest how she found out the surface areas of  clear agar in her Petri dishes.

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

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

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

............................................................................................................................................
(2 marks)

8 (b) Suggest one advantage of  measuring surface area instead of  diameter.

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

............................................................................................................................................
(1 mark)

4

18

Concentration of amylase /

g dm–3 Mean diameter of clear area / mm

1.00 25

0.50 21

0.25 18
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Resource Sheet

Introduction

Humans produce two different amylase enzymes, coded for by two different genes.  Each of  these
enzymes can digest both starch and glycogen.
The information on this resource sheet is about amylase from human saliva and amylase from
human pancreatic juice.

Resource A

Scientists obtained samples of  the amylases of  the same concentration from saliva and from
pancreatic juice.
They measured the rates at which these amylases digested three polysaccharides.
Figure 1 shows their results.

Figure 1
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Polysaccharide

Rate of digestion by enzyme / arbitrary units

Amylase from saliva
Amylase from 

pancreatic juice

Starch from
potato

1.00 0.67

Starch from
maize

0.62 0.92

Glycogen 0.52 0.41
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Resource B

A scientist investigated the effect of  pH on the rates of  reaction of  amylase from saliva and
amylase from pancreatic juice at 37 °C.  His results are shown in Figure 2.

Figure 2

Resource C

Doctors measured the concentration of  amylase in the saliva of  two groups of  people, healthy
volunteers and volunteers with cystic fibrosis.  Their results are shown in Figure 3.
The bars show the standard deviations.

Figure 3
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Use Resource A to answer Question 9.

9 Compare the rates of  digestion of  polysaccharides by amylase from saliva and
amylase from pancreatic juice.

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

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

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

............................................................................................................................................
(2 marks)

Use Resource B to answer Questions 10 and 11.

10 (a) The scientist kept the temperature constant at 37 °C when investigating the effect of  pH
on enzyme activity.
Explain how a rise in temperature would affect the activity of  the enzyme.

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

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

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

............................................................................................................................................
(2 marks)

10 (b) Suggest how the scientist could have kept temperature constant during his
investigation.

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

............................................................................................................................................
(1 mark)

10 (c) Other than temperature, name two factors that must also be kept constant when
investigating the effect of  pH on enzyme activity.

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

2 .........................................................................................................................................
(2 marks)

8

Section B

Use the information in the Resource Sheet to answer these questions.

Answer all questions in the spaces provided.
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11 (a) Give two pieces of  evidence that amylases from saliva and from pancreatic juice are
different.

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

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

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

............................................................................................................................................
(2 marks)

11 (b) The amylases from saliva and from pancreatic juice are coded for by different genes.
Explain why the amylases have slightly different structures.

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

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

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

............................................................................................................................................
(2 marks)

Use Resource C to answer Questions 12 to 14.

12 Calculate the percentage difference in the mean amylase concentration in the saliva of
the two groups of  volunteers.  Show your working.

.................... % difference
(2 marks)

13 (a) A doctor concluded that the concentration of  amylase in saliva could be used as a
reliable test for cystic fibrosis.  Do the results in Figure 3 support this conclusion?
Explain your answer.

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

............................................................................................................................................
(1 mark)

Question 13 continues on the next page

9
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13 (b) The healthy volunteers and the cystic fibrosis volunteers were matched groups.  They
were matched for factors such as age.
Explain why matched groups were used in this investigation.

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

............................................................................................................................................
(1 mark)

14 An increased concentration of  amylase in saliva might be an advantage to a person
with cystic fibrosis.
Suggest why.

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

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

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

............................................................................................................................................
(2 marks)

END  OF  QUESTIONS
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