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3 The diagram shows part of an artificial kidney machine.

a What is the advantage of using coiled tubing in the machine? (1)

b What is the name of the process that allows urea from the blood to pass into 
the dialysis fluid? (1)

c Suggest two very important features of the dialysis tubing.  
Explain your answers. (2)

d Why is the blood passed through a heater before returning it to the patient’s vein?(1)

e The recycler treats the dialysis fluid with an enzyme called urease.  
Give one reason why this enzyme is used. (1)

f Give three reasons why a kidney transplant is a better way to treat kidney 
disease than the use of a dialysis machine. (3)

g What are the two main problems facing the successful treatment of kidney 
disease with a transplant programme. (2)

4 The diagram shows a section through human skin.

a Identify the structures labelled A, B, 
C, D and E. (5)

b Explain how structures A and D are 
involved in cooling an overheated 
body. (3)

c Explain how structures A, B and C 
are involved in the response to 
falling temperature. (3)

d The polar bear has a much deeper 
layer E towards the end of the summer.  
Why? (2)
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DNA AND CHARACTERISTICS

1 The diagram shows a short sequence of bases in DNA.  

a Write out the sequence of bases on the other strand of the DNA molecule. (2)

b A sequence of three bases carries a code for another type of biological molecule.  
What is the name of this type of molecule? (1)

c The type of molecule named in part b is built up into larger molecules, and 
these molecules determine the characteristics of organisms.  
i What is the general name given to these larger molecules? (1)

ii Name the molecule, present in red blood cells, which gives the 
characteristic ‘oxygen transport’ (1)

2 Chromosomes contain DNA.  Each individual, with very few exceptions, has different
DNA.  The DNA can be broken up, and the pieces used to produce a ‘genetic fingerprint’.
The diagram shows the genetic fingerprints of blood found at a murder scene and from
blood samples provided by five suspects.

Fill in the missing words in the 
following sentences.

a The chromosomes are found inside the 
…………….of the cell. (1)

b Genetic fingerprints must be made from 
the ……..blood cells of a suspect. (1)

c The murderer was most likely to be 
suspect …………. (1)

d Genetic fingerprints can only be 
identical if they come from ………. (1)
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e What is the best time to collect the 
penicillin?  Explain your answer. (2)

f Antibiotic-resistant strains of bacteria are 
very dangerous in present-day hospitals.  
Use a diagram to explain how mutation 
and selection can produce a large 
population of antibiotic-resistant bacteria. (3)

2 Fungi may grow on Human skin, making it itch and become inflamed.  Some medical
students were interested in how to prevent skin becoming infected with fungi.  They were
able to obtain samples of living skin, and grow them on a special base which supplies
nutrients but keeps the skin surface dry.  The skin could be moistened by a gentle spray of
water. They used four samples of skin from the same donor, and treated them as shown in
the Table below.

Skin section Temperature/˚C Condition  

1 20 Moist
2 20 Dry
3 30 Moist
4 30 dry  

The skin sections were allowed to grow as shown in this diagram.

The sections were examined after 10 days. 
The results are shown below:

a Why is it important that the four skin sections came from the same donor? (1)

b i The students identified two conditions that reduce the growth of fungi 
on the skin surface.  What are these conditions? (2)

ii Only one of these conditions can be applied to a living Human.  
Which one would not be a sensible method of limiting fungi on living 
Human skin?  Explain your answer. (2)

c Name one fungal disease of human skin (1)

d Why does antibiotic cream have no effect on fungal diseases? (1)
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