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Answer ALL questions.

The enzyme catalase is found in the liver.

Catalase acts as a catalyst when added to hydrogen peroxide solution, causing the
solution to break down into water and oxygen.

A student investigates the increase in the rate of breakdown of hydrogen peroxide
into water and oxygen using catalase.

This is the student’s method.

put 100 g of liver into 100 cm? of water, and mix into a smooth paste
put 10cm? of the paste into a beaker at room temperature
add one drop of hydrogen peroxide to the paste

assess how many oxygen bubbles are produced on a scale of 0 to 5, with 5
representing most bubbles and 0 representing no bubbles

The student repeats the investigation using different conditions.

The conditions he uses are:

liver paste heated to 70°C

liver paste that has been kept at 3°C for an hour
acidified liver paste

liver paste with an alkali added

liver paste with no hydrogen peroxide added

These are the student’s results.

CICAC IR CICIC A iE)

room temperature =5  heated to 70°C = 0
kept at 3°C =1 acid added =2 alkali added = 3

no hydrogen peroxide added = 0
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- DONOT WRITE IN-THIS AREA

WRITE IN.-THIS. AREA:

‘DONOT

_ DONOTWRITEINTHISAREA

(@) () Give the student’s results in the form of a suitable table.

(3)
(ii) State why this investigation is not reliable.

(1)
(iii) Give a reason why the results of this investigation are not accurate.

(1)
(iv) Describe how the investigation could be improved so that the conclusions

could be more accurate and reliable.
(3)
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(b) (i) State the condition where the enzyme was most active.

(Total for Question 1 = 14 marks)
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2 Molecules move in and out of cells by three methods.
These three methods are:
e diffusion
* active transport

*  OSMOsis

(a) Give a definition of diffusion.

(2)
(b) Give a definition of active transport.

(3)
(c) Give a definition of osmosis.

(2)

(Total for Question 2 = 7 marks)
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3 The diagram shows some of the components of blood.

A B C
(a) Complete the table by giving the name of the component and its function.

Component A has been completed as an example.

Component Name Function
A red blood cell transports oxygen
B
C

(b) (i) Describe the process of blood clotting.
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(ii) Explain why it is important that blood clots.

THISAREA

 DONOTWRITE IN

(Total for Question 3 = 12 marks)
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4 The diagram shows the alimentary canal.
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(a) Identify these areas of the alimentary canal using label lines and the correct letters. o
(i) Label with an X the area where starch digestion begins. c2>
=

(i) Label with aY the area that has a pH of 2 %
=

(iii) Label with a Z the area where both lipid and protein digesting enzymes are _Z_I
produced. L
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(b) Some people have the condition known as coeliac disease. This results in the villi
being flattened.

8

o Explain why some people with untreated coeliac disease will eventually develop

< osteoporosis.
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= (c) Another condition of the alimentary canal is colon cancer. This is often treated by

5 removal of the large intestine.

Z

8 Explain why people who have this treatment often suffer from dehydration.
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T (Total for Question 4 = 9 marks)
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5 The amount of carbon dioxide in inhaled air is different from the amount of carbon dioxide
in exhaled air.

The diagram shows a piece of apparatus that can be used to investigate this difference.
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(@) (i) Describe how this apparatus should be used to compare the amount of
carbon dioxide in inhaled and exhaled air.
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(ii) Explain the difference expected between the results.
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)
o
.................................................................................................................................................................................................................................................................................... o
Q
—|
.................................................................................................................................................................................................................................................................................... E
2
—|
.................................................................................................................................................................................................................................................................................... m
2
_i
.................................................................................................................................................................................................................................................................................... E
)
>
.................................................................................................................................................................................................................................................................................... m
I
>
(b) The movement of air in and out of the lungs can be measured using a spirometer.
The diagram shows a trace produced by a spirometer.
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; (i) Complete the table using the correct letters from the trace to show the tidal

% volume, the vital capacity and the volume of air in each case.

< (4)
o)

(=

<

% Lung volume Letter Volume in dm3

=

£ tidal volume

Ly

E

E vital capacity

(o)

g (i) Explain the pattern of breathing occurring to give lung volume Z.

Q (2)

(Total for Question 5 = 13 marks)
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6 A form of skin cancer called melanoma has been increasing in both males and females.

50 o

@)

Z

(@)

=

=

40 =

—|

M

2

=~

L

30 H o

number of cases o

per 100000 people 2
20

females
10
----- males

)

)

2

9

0 | | | | | E

1970 1975 1980 1985 1990 1995 o)

year .

2
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DO NOTWRITE INTHIS'AREA

(i) Suggest why cancer can occur in the skin.

(b) (i) Calculate the mean increase in the number of melanoma cases per 100 000 males
per year between 1970 and 1995.

mean increase per 100000 males peryear = ...

(ii) In 1970, the population of this area of the world was 7 million.

Calculate the number of females who had melanoma.

number of females with melanoma= ... ..

(Total for Question 6 = 11 marks)
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7 The diagram shows a cell in early stages of mitosis.
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(@) The four stages of mitosis are:
* anaphase
e metaphase ot
e prophase -
* telophase

(i) Give these stages in the correct order. \
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(ii) Draw a diagram of the cell as it would appear at metaphase.
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DO NOT WRITE INTHIS AREA

(b) (i) Which one of these molecules would be found in structure Z?
(1)

DNA
mRNA

tRNA

0 I N R
O N @ >

ribose sugar

(i) Calculate the length of structure Z in micrometres.

[T micrometre=1 X 10°m)]
(3)

length of structure Z = ... micrometres

(c) Describe what is produced when a cell undergoes mitosis.

(Total for Question 7 = 11 marks)
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8 The diagram shows a section through the eye.

The arrow is a near object.
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(@) (i) Complete the diagram by continuing the rays from the arrow to show how the S

image of the arrow appears on the retina. O
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(i) Describe the function of the optic nerve in allowing a person to see the image =
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(b) (i) State where the image of the arrow would be formed for someone with the

condition of long sight.
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(i) Give a feature of the eye that can lead to long sight s,
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(iii) Describe a method of treating long sight.

(c) Corneal transplants can be used to treat eye defects.
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Suggest two risks associated with corneal transplants.

(Total for Question 8 = 13 marks)

TOTAL FOR PAPER =90 MARKS
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