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SECTION A

Answer any THREE questions in this section.

If you answer Question 1, put a cross in this box       .

1. Fats are an essential part of the human diet.

 (a) Describe how you would test a sample of dried food to find out if it contained fat.

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

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

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

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

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

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

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

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

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

   .......................................................................................................................................
(4)
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 (b) (i) Explain how fat is digested in the duodenum.

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

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

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(5)

  (ii) Where and how do the products of fat digestion enter the blood stream?

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

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

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

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

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

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

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

    ................................................................................................................................
(3)
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Q1

(Total 20 marks)

 (c) People who are trying to lose weight often include very little fat in their diet.

  Suggest why, if they continue with a very low fat diet for a long time, they may find 
it becomes difficult to control their body temperature in a cold environment.

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

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

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

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

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

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

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

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

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

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

 (d) Describe and explain two ways, other than temperature control, in which fat is used 
in the body.

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

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

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

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

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

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

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

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

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

   .......................................................................................................................................
(4)
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If you answer Question 2, put a cross in this box       .

2. The heart is used to circulate the blood in the human body.

 (a) (i) A deoxygenated red blood cell that enters one side of the heart eventually leaves 
the other side of the heart as an oxygenated red blood cell.

   Describe the structure of the heart and explain how it functions to bring this 
about.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(7)
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  (ii) Explain how a one-way flow of blood through each side of the heart is 
maintained.

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

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

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

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

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

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

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

  (iii) Sometimes a baby is born with a small hole in the heart wall between the right 
and left atria.  This allows blood to pass from one side of the heart to the other.

   Suggest and explain how the child may be affected later in life if this hole does 
not close up.

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(4)
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 (b) The heart is made of cardiac muscle.  Describe three ways in which this differs from 
skeletal muscle.

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

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

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

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

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

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

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

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

 (c) Describe how a person’s diet can help maintain a healthy heart.

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

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

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

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

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

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

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

   .......................................................................................................................................
(3) Q2

(Total 20 marks)
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If you answer Question 3, put a cross in this box       .

3. Proteins are major components of all living cells.  As a cell grows, more proteins have to 
be formed.

 (a) (i) Describe the process of protein synthesis, including the roles of the nucleus, the 
ribosomes and the endoplasmic reticulum.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(8)
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  (ii) Explain how some proteins control the metabolic activity of the cell.

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

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

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

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

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

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

 (b) As growth continues, cells may divide by mitosis.

  (i) Explain why mitochondria are important both for protein formation and for 
mitosis to occur.

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

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

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

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

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

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

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

    ................................................................................................................................
(3)
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  (ii) Describe in outline the main stages in mitosis.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(7) Q3

(Total 20 marks)
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If you answer Question 4, put a cross in this box       .

4. The female reproductive system ensures the production of ova and the correct conditions 
for the development of an embryo.

 (a) Draw a large, fully labelled diagram to show the structure of the female reproductive 
system.

(6)



Leave 
blank

12

*N33414A01228*

 (b) Explain how the functioning of the female reproductive system is controlled by 
hormones at each of the following stages:

  (i) During the menstrual (oestrous) cycle.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(7)

  (ii) During pregnancy.

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

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

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

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

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

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

    ................................................................................................................................
(3)
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 (c) Explain the importance of breast feeding to a young baby.

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

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

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

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

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

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

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

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

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

   .......................................................................................................................................
(4) Q4

(Total 20 marks)
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If you answer Question 5, put a cross in this box       .

5. Gaseous exchange in the lungs is a necessary stage to allow the release of energy needed 
by humans.

 (a) Describe the structure of the thorax and explain how air is made to pass into the 
lungs.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

   .......................................................................................................................................
(8)
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 (b) The rate of breathing may increase during exercise.

  (i) How is this change in the rate of breathing brought about?

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

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

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

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

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

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

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

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

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

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

  (ii) Explain why this change in rate is important.

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(4)
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 (c) Sometimes the rate of breathing does not increase enough to meet the energy demand 
of the body.  Tissues may begin to respire anaerobically.

  Explain the effect that anaerobic respiration has on the body.

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

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

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

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

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

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

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

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

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

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

TOTAL FOR SECTION A: 60 MARKS

Q5

(Total 20 marks)
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SECTION B

Answer any TWO questions in this section.

If you answer Question 6, put a cross in this box       .

6. Many bacteria are pathogenic to humans.

 (a) (i) Draw a large, labelled diagram to show the structure of a typical bacterium.

(5)

  (ii) Describe how bacteria obtain the nutrients that they need.

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

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

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

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

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

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

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

    ................................................................................................................................
(3)
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 (b) Tuberculosis is a disease caused by a bacterium.  This disease spreads easily in 
overcrowded and unhygienic conditions.

  (i) Describe how tuberculosis is normally transmitted from person to person.

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

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

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

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

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

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

  (ii) Describe how a person found to have contracted tuberculosis should be treated 
and explain why early detection of the disease is important for the patient.

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(4)
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 (c) The incidence of tuberculosis has fallen rapidly since the 1930s.

  Suggest some of the reasons for this fall.

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

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

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

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

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

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

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

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

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

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

 (d) In some countries there has recently been a rise in the number of new cases of 
tuberculosis.  Suggest reasons for this rise.

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

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

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

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

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

   .......................................................................................................................................
(2) Q6

(Total 20 marks)
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If you answer Question 7, put a cross in this box       .

7. The skin forms a barrier between the living cells of the body and the surrounding 
environment.

 (a) (i) With the help of a labelled diagram, describe the function of each of the structures 
forming the skin of a human.

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

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(8)
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  (ii) Explain how the skin protects living cells from damage by pathogens and by 
harmful chemicals.

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

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

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

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

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

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

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

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

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

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

 (b) (i) Explain how the lining of the trachea and of the bronchi provides defence against 
the entry of pathogens.

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

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

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(5)
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  (ii) Describe how the lining of the trachea and of the bronchi is damaged by cigarette 
smoke.

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

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

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

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

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

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

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

    ................................................................................................................................
(3) Q7

(Total 20 marks)



Leave 
blank

23

Turn over*N33414A02328*

If you answer Question 8, put a cross in this box       .

8. Many microorganisms have an important role in the human environment.

 (a) (i) Describe the role of microorganisms in the decomposition of organic matter.

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

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

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

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

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

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

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

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

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

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

  (ii) Describe and explain the conditions in which decomposition occurs most 
readily.

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(4)
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  (iii) Explain why decomposition is an essential process for the environment.

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

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

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

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

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

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

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

    ................................................................................................................................
(3)
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 (b) Food is composed of organic matter.  If food is to be stored for some months 
decomposition must be delayed or prevented.

  Describe three methods, based on different principles, by which food can be stored.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

   .......................................................................................................................................
(9) Q8

(Total 20 marks)
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If you answer Question 9, put a cross in this box       .

9. Atmospheric air is a mixture of gases and usually contains about 0.035% carbon 
dioxide.

 (a) (i) Explain why carbon dioxide is vital for the nutrition and the survival of all plants 
and animals.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(8)
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  (ii) Explain why the percentage concentration of carbon dioxide in the atmosphere 
has remained almost constant for thousands of years.

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

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

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

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

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

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

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

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

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

    ................................................................................................................................
(4)
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 (b) (i) Recent figures show that carbon dioxide levels in the air have risen over the last 
50 years.

   Suggest reasons for this rise.

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

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

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

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

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

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

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

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

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

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

  (ii) Polluted air sometimes contains carbon monoxide.  Describe and explain how 
humans are affected by this gas if it is inhaled.

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

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

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

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

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

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

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

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

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

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

TOTAL FOR SECTION B: 40 MARKS

TOTAL FOR PAPER: 100 MARKS

END

Q9

(Total 20 marks)


