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Section A
These questions relate to your investigation with trypsin.

Use your Task Sheet 2, your results, processed data and your graph to
answer the questions.

Answer all questions in the spaces provided.

10

11 (a)

11 (b)

How did you decide what was a suitable length of time to leave your tubes in the water
bath before mixing (step 6 and step 7)?

Another student carried out the same investigation as you but also included

experiments with a 1.5% trypsin solution and a 2.0% trypsin solution. She also set up
a control experiment.

Describe what the contents of the tube used in the control experiment should be.

(2 marks)

What relative rate of reaction would you expect her to obtain for the control
experiment?
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12 Before processing her data, she plotted her results on the following graph.
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12 (a) Describe her results between A and C.

Question 12 continues on the next page
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12 (b) Use your knowledge of enzymes to suggest an explanation of her results

between A and C

(3 marks)

12 (c) She described her graph as a scatter diagram. She drew a line of best fit and
concluded that it showed a positive correlation. Explain why both her description and
her conclusion were not correct.

Description

(2 marks)

WMP/Jun12/HBI3X

Do not write
outside the
box



Do not write

S outside the
box
13 Biuret reagent is used as an indicator to show the presence of protein in a solution.
This indicator turns from blue to purple when added to a solution containing protein.
When milk protein is hydrolysed by trypsin, amino acids are released. Amino acids do
not change the colour of biuret reagent.
13 (a) What is meant by hydrolysed?
(1 mark)
13 (b) At the end of the investigation, the student tested each tube with biuret reagent. She
found that the indicator turned purple in each tube although the milk protein had been
fully hydrolysed.
Explain why.
(2 marks)
13
Turn over »
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Resource Sheet
Introduction

Trypsin is an enzyme important in the digestion of proteins in the gut and is also found in other
parts of the body.

Resource A

If trypsin is present in the lungs, it can damage proteins in lung tissue. Alpha-1-antitrypsin inhibits
the action of trypsin by binding to the enzyme. Alpha-1-antitrypsin is also a protein.
Alpha-1-antitrypsin is produced in the lungs when trypsin is present. Scientists investigated
whether there was a correlation between different types of lung disease and the concentration of
alpha-1-antitrypsin in lung tissue. They recruited four groups of people. The four groups
investigated were:

49 healthy people

19 people with emphysema
31 people with bronchiectasis
34 people with asthma.

Their results are shown in Figure 1.

Figure 1
Concentration of alpha-1-antitrypsin in lung tissue /
arbitrary units
Group
Range Mean Median Star_ldgrd
deviation
Healthy people 5410 10.5 7.4 7.5 +1.3
People with 6.3 0 10.6 9.0 9.2 15
emphysema
People with 6.4 10 10.7 9.2 9.3 15
bronchiectasis
People with 5.7 0 16.9 8.1 7.9 2.2
asthma
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7 Do not write
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Resource B

Paper chromatography can be used to separate amino acids from a mixture in a solution.
An outline of the method is as follows.

Add the mixture to chromatography paper

Run in a suitable solvent

Use a stain to show where spots of each amino acid are on the paper
Identify the amino acids

Turn over for Question 14

Turn over p»
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Section B
Use the information in the Resource Sheet to answer the questions.

Answer all questions in the spaces provided.

Use the information provided in Resource A to answer Questions 14 to 18.

14 The binding of alpha-1-antitrypsin stops trypsin from working.
Suggest how.

15 What is meant by ‘healthy people’ in this investigation?
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16 Explain the meaning of the following terms used in Figure 1.
16 (a) Range

(1 mark)
16 (b) Median

(1 mark)
16 (c) Standard deviation

(2 marks)
Turn over for the next question
Turn over »
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10

17 What do these results show about the concentration of alpha-1-antitrypsin in people
with emphysema and bronchiectasis?

18 A biology student, reading the results of the investigation, concluded that people with
lung disease have higher concentrations of alpha-1-antitrypsin in their lungs.
Evaluate this conclusion.
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11

Use the information provided in Resource B to answer Question 19.

19 Researchers investigated which amino acids were present in alpha-1-antitrypsin. They
hydrolysed a sample of alpha-1-antitrypsin and obtained a mixture of amino acids.

Describe how you would adapt the method in Resource B to identify the amino acids
present in this mixture. Credit will be given for the use of appropriate apparatus and
techniques.

END OF QUESTIONS
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12

There are no questions printed on this page

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED

Copyright © 2012 AQA and its licensors. All rights reserved.
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