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Answer all questions in the spaces provided.

 1 (a) (i) Complete the word equation for photosynthesis.

carbon dioxide  +  ..................................  (+ light energy)  →  glucose  +  ..................................
(2 marks)

 1 (a) (ii) Most of the carbon dioxide that a plant uses during photosynthesis is absorbed 
from the air.

    Give one other source of carbon dioxide for a plant.

    Draw a ring around your answer.

the soil           respiration in the plant           osmosis in the plant           water

(1 mark)

  A student investigated the conditions that plants need for photosynthesis. 
  The leaves of the plant he used had green and white parts.
 
  Diagram 1 shows how part of one leaf was covered in black (opaque) card.
  The plant was placed in a warm, sunny area and was watered well.
  Eight hours later the leaf was removed from the plant and was tested for starch.

  The results of the test are shown in Diagram 2, the shaded parts show where starch 
was present.

Diagram 1 Diagram 2

A

B

Black card

Green part of leaf

White part of leaf

Starch present

Original position
of card
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 1 (b) Name the two independent variables in this investigation.

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

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

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

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

 1 (c) Why was no starch found in:

 1 (c) (i) the part of the leaf labelled A

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

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

 1 (c) (ii) the part of the leaf labelled B?

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

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

7
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 2 Gardeners often put waste materials onto compost heaps.

  The graph shows how the conditions in a compost heap affect how quickly waste materials in 
the heap decay.
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 2 (a) (i) Describe the effect of increasing the temperature from 15 °C to 25 °C on the rate 
of decay at 20 % oxygen concentration. 

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

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

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

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

   ...................................................................................................................................
(2 marks)
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 2 (a) (ii) Gardeners are advised to put waste materials into special compost bins.
    These bins have holes in their sides. 

  Holes in the sides of the compost bin help the waste materials to decay faster.

  Explain why.

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

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

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

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

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

 2 (b) A gardener noticed that some of his plants were growing poorly.

   He put some decayed compost onto the soil, around the plants.
   Six months later the plants were growing well.

  Explain why.
   

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

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

5
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 3 The photograph shows what happens to some of the energy in the food that a cow eats.

3125 kJ/m2/year
in food

125 kJ/m2/year
in growth

 3 (a) Calculate the percentage of the energy in the cow’s food that is transferred into new 
growth.

   Show clearly how you work out your answer.
   

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

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

 Answer =  ................................................................%
(2 marks)

 3 (b) The energy from the cow’s food which is not transferred into new growth is lost.

  Give three ways in which this energy is lost.
   

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

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

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

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

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

 .............................................................................................................................................
(3 marks)
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 3 (c) The animals that we raise for food are usually herbivores (plant eaters) rather than 
carnivores (flesh eaters). 

  Explain why.
   

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

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

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

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

 .............................................................................................................................................
(2 marks)
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 4 A manufacturer is trying to improve the quality of the biological detergent he produces.

  Scientists at his company carried out the following experiments on enzymes:

• Samples of lipase were collected from five different types of bacterium, A, B, C, D 
and E. 

• The samples were diluted to give the same concentration of lipase.
• Agar jelly containing a lipid was prepared in a dish.  This forms a cloudy mixture 

 which becomes clear when the lipid is digested. 
• Five small holes were cut into the agar.
• Two drops of lipase solution from bacterium A was added to hole A.
• This process was repeated for each sample of lipase.

  Diagram 1 shows the appearance of the dish.

A

Diagram 1

C

D

E

B

  Diagram 2 shows the appearance of the dish 24 hours later.

Cloudy

Clear

A

Diagram 2

C

D

E

B



9

Turn over 

(09)
G/J42083/Jun09/BLY2H

Areas outside 
the box will 

not be scanned 
for marking

 4 (a) (i) Which type of bacterium, A, B, C, D or E, produced the most effective lipase in 
this investigation? 

  Write your answer, A, B, C, D or E, in the box.          

(1 mark)

 4 (a) (ii) Explain your answer.

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

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

 4 (b) The manufacturer plans to add the most effective lipase to the washing powders he 
produces.

   Suggest two other factors he should investigate before deciding which lipase is the 
most effective.

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

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

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

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

(2 marks)

 4 (c) Many biological detergents cannot be used at high temperatures.

   Explain why.
   

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

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

5

Turn over for the next question
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 5 Insulin controls blood glucose concentration.

 5 (a) The rate at which blood glucose concentration changes is affected by the food eaten.

  In an experiment a person who does not have diabetes ate two slices of white bread. 
  The change in her blood glucose concentration was recorded over the next 

120 minutes.
  The experiment was repeated; first with two slices of brown bread and then with two 

slices of wholemeal bread.

  The graph shows the results of the three experiments.
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 5 (a) (i) Which type of bread would be most suitable for a person with diabetes?

    Type of bread .......................................................................................

    Give two reasons for your answer.

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

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

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

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

(10)
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 5 (a) (ii) Explain, as fully as you can, the reasons for the changes in blood glucose 
concentration when the person ate the brown bread.

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

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

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

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

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

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

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

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

   ...................................................................................................................................
(4 marks)

 5 (b) Pancreatic-cell transplantation is a new treatment for diabetes.  Insulin-making cells 
are taken from up to three dead donors.  The cells are kept alive before being injected 
into the diabetic in a small operation.  The cells soon begin to make insulin. 

 
   In one recent study 58 % of recipients of pancreatic-cell transplants no longer needed 

insulin injections.

   Give the advantages and disadvantages of the new treatment for diabetes compared 
with using insulin injections.

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

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

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

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

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

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

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

(3 marks)

9
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 6 Huntington’s disease is a disorder of the nervous system.  It is caused by a dominant allele.

  The family tree shows the inheritance of Huntington’s disease in one family.

P

T

V

U

W

Q R

Male with Huntington’s disease

Unaffected male

Female with Huntington’s disease

Unaffected female

S
Key

 6 (a) T and U already have a son, V, with Huntington’s disease.  What is the chance that 
their next child, W, will also develop Huntington’s disease?

   Use a genetic diagram in your answer.

   Use the symbols H to represent the dominant allele and h to represent the recessive 
allele.

   Chance that child W will have Huntington’s disease = .....................................................
(4 marks)

(12)
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 6 (b) A doctor advises parents T and U that embryo W should be ‘screened’.

 6 (b) (i) What is embryo screening?

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

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

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

 6 (b) (ii) Some people do not believe that embryos should be screened.

    Give one reason why.

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

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

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

 6 (c) Cystic fibrosis is an inherited disorder in which the person’s mucus becomes thick. 

 6 (c) (i) For this gene, one allele in every 30 in the population is the cystic fibrosis allele.  
However, only one person in every 900 has cystic fibrosis.

    Explain why.

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

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

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

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

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

Question 6 continues on the next page
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 6 (c) (ii) The diagram shows how, in a healthy person, cells at the lung surface move 
chloride ions into the mucus surrounding the air passages.

Cell at lung surface

Mucus

Movement of chloride ions

    This movement of chloride ions causes water to pass out of the cells into the 
mucus. 

    Explain why.

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

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

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

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

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

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

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

 6 (c) (iii) Mucus contains protein. 

    Which parts of the lung cells manufacture the protein in mucus?

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

12
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