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 (c) Mitogens are short chains of amino acids that function as cell-signalling molecules. Mitogens 
are released from secretory cells and travel in the blood to target cells, where the mitogens 
bind to cell surface receptors. The target cells respond by progressing from the G1 phase to 
the S phase of the mitotic cell cycle.

  (i) Outline what happens in the G1 phase and S phase of the mitotic cell cycle.

G1 phase  ...........................................................................................................................

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

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

S phase  .............................................................................................................................

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

 ...........................................................................................................................................
 [2]

  (ii)  As a result of mutation, the production and release of mitogens into the blood can be 
greatly increased.

   Suggest a possible consequence for target cells of increased concentrations of mitogens 
in the blood.

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

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

 .....................................................................................................................................  [1]

 [Total: 8]
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  (iv)  The normal CFTR allele is approximately 189 000 base pairs in length. The CFTR 
polypeptide consists of only 1480 amino acids.

   Explain the reasons for this difference between the number of base pairs and the number 
of amino acids.

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

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

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

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

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

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

 .....................................................................................................................................  [3]

 [Total: 13]
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3 (a) Fig. 3.1 is a diagram of an area of phloem tissue from a transverse section through the stem 
of a squash plant, Cucurbita pepo.

X

Y

companion cell

Fig. 3.1

  (i) Cell X and cell Y in Fig. 3.1 are sieve tube elements.

   Explain why cell X and cell Y have very different appearances in this transverse section.

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

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

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

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

 .....................................................................................................................................  [2]
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  (ii)  Sucrose is formed from the glucose synthesised by mesophyll cells in the leaves of C. pepo.

   Explain how companion cells are involved in the transfer of sucrose into phloem sieve tubes.

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

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

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

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

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

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

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

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

 .....................................................................................................................................  [4]

 (b) Hydrogen bonding is important in the movement of water in xylem.

  (i) Explain how hydrogen bonding occurs between two water molecules.

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

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

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

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

 .....................................................................................................................................  [2]

  (ii)  Outline how hydrogen bonding is involved in water transport in the xylem of a plant stem.

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

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

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

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

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

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

 .....................................................................................................................................  [3]
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  (iii)  Hydrogen bonding between water molecules gives water a relatively high latent heat of 
vaporisation.

   Suggest why it is important to plants that water has a high latent heat of vaporisation.

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

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

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

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

 .....................................................................................................................................  [2]

 [Total: 13]
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4 Tuberculosis (TB), influenza and polio are examples of infectious diseases.

 (a) (i) Explain what is meant by an infectious disease.

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

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

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

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

 .....................................................................................................................................  [2]

  (ii)  Name a species of organism that causes TB.

 .....................................................................................................................................  [1]

 (b) Immunity can be described as artificial or natural and passive or active.

  Name the type of immunity that a mother gives to her baby through breast milk.

 .............................................................................................................................................  [1]

 (c) The influenza virus can mutate frequently to produce different strains of the virus. A new 
vaccine is often necessary to stimulate the production of new antibodies to these new strains.

  Explain why different antibodies need to be produced to give immunity to these new strains.

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

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

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

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

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

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

 .............................................................................................................................................  [3]
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 (d) Polio is a serious viral disease affecting young children. In 1996, polio caused paralysis in 
more than 75 000 children across Africa. A long-term vaccination programme allowed the 
World Health Organization (WHO) to declare that Africa was largely free of polio in 2020.

  (i) Explain how vaccination programmes can help to control the spread of infectious 
diseases, such as polio.

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

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

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

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

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

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

 .....................................................................................................................................  [3]

  (ii)  Antibiotics, such as penicillin, do not  help to prevent the spread of viral diseases, such 
as polio.

   Explain why penicillin is not  effective against viruses.

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

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

 .....................................................................................................................................  [1]

 [Total: 11]








