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17.	 Azithromycin is an antibiotic commonly used to treat pneumonia, an infection of the lungs caused 
by Streptococcus pneumoniae. A patient was diagnosed for the second time with pneumonia, but 
the same antibiotic was ineffective this time. What biological explanation might there be for this?

A.	 S. pneumoniae had mutated.

B.	 S. pneumoniae had developed antibodies for the antibiotic.

C.	 The patient was immune to the antibiotic.

D.	 The patient had antibiotic remaining from the first treatment.

18.	 What do rabies, tuberculosis and Japanese encephalitis have in common?

A.	 They are all infectious diseases caused by bacteria.

B.	 They are all infectious diseases caused by viruses.

C.	 They are all zoonoses.

D.	 They are all infecting red blood cells.

19.	 Cherry trees (Prunus avium) have two self-incompatibility alleles. What benefit do self-incompatibility 
alleles have?

A.	 They decrease genetic variation.

B.	 They prevent inbreeding.

C.	 They decrease the chances of mutations taking place within the gametes.

D.	 They prevent the plant from releasing pollen at certain times of the year.
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28.	 The graph shows annual fluctuations of atmospheric carbon dioxide in the Northern Hemisphere. 
There is a relative increase in carbon dioxide concentration during winters.
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Which reason might explain this increase during winters?

A.	 Increase in atmosphere–ocean diffusion

B.	 Decrease in photosynthesis of plants

C.	 Increase in respiration of all organisms

D.	 Decrease in combustion from wildfires

29.	 Mutations and sexual reproduction both play a role in generating variation, upon which 
natural selection acts. What describes how variation is generated?

I.	 Mutations generate new alleles.

II.	 Mutations generate new combinations of alleles.

III.	 Sexual reproduction generates new alleles.

A.	 I only

B.	 III only

C.	 II and III only

D.	 I and III only
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7.	 The diagram shows a gel electrophoresis apparatus.

Cathode (−)

Sample wells

Running buffer

Gel

Anode (+)

X

Y

What can be deduced from the diagram?

A.	 X is the smallest fragment.

B.	 Y is positively charged.

C.	 X is moving towards the cathode.

D.	 Y travels at the greatest rate.

8.	 What is a feature of mutations?

A.	 They occur randomly.

B.	 They only occur in germ cells.

C.	 The frequency cannot be increased by external factors.

D.	 They only occur in certain base sequences of the genome.
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7.	 A mutation in which type of cell could be inherited?

A.	 Beta cell in the pancreas

B.	 T-cell in the lymph

C.	 Sperm cell in the testis

D.	 Skeletal muscle cell in the diaphragm

8.	 The electron micrograph shows part of a eukaryotic cell.

X

What is the organelle labelled X?

A.	 Mitochondrion

B.	 Smooth endoplasmic reticulum

C.	 Lysosome

D.	 Nucleus
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4.	 Ultraviolet (UV) light can penetrate cells, causing DNA damage. This effect can be reduced 
by using sunscreens or covering skin with clothing.

In an experiment to look at the effect of different treatments to reduce UV damage to DNA, 
yeast fungus (Saccharomyces cerevisiae) was used as the test organism. Six Petri dishes 
with agar were inoculated with yeast in sucrose solution. The Petri dishes were labelled 
according to the treatment applied to the lid, with sunscreen (Sun Protection Factors SPF15 
or SPF50), cloth (polyester or cotton) or control (no treatment). Control 1 was placed in the 
dark and all the other Petri dishes were placed in direct sunlight for 6 hours. The dishes were 
then incubated for three days. The image shows yeast colonies that grew on the agar in one 
of the Petri dishes. The bar graph shows the number of yeast colonies present per Petri dish.
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(a)	 Describe how yeast cells reproduce.� [2]
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(This question continues on the following page)
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(Question 4 continued)

(b)	 Identify one type of mutation that can be induced by UV light.� [1]
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(c)	 State one role of sucrose in this experiment.� [1]
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(d)	 Suggest a possible reason for the difference in number of yeast colonies

(i)	 between Control 1 and Control 2.� [1]
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(ii)	 between SPF15 and SPF50.� [1]
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(e)	 Using the experimental results, evaluate the use of cotton clothing instead of polyester 
in humans.� [2]
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7.	 What is a reason that Taq polymerase is a suitable enzyme for use in the polymerase chain 
reaction (PCR)?

A.	 It can work at a wide range of pH.

B.	 It works at higher temperatures than most enzymes.

C.	 It can separate two strands of DNA.

D.	 It allows DNA to be replicated without the use of primers.

8.	 A strand of DNA containing four codons with base sequence ACT GTA CTC TAC mutates, 
changing the base sequence to ACT ATG CTC TAC. What type of mutation has occurred?

A.	 Insertion

B.	 Substitution

C.	 Deletion

D.	 Degeneracy

9.	 The series of images shows two unicellular organisms found in ponds and lakes.

X

Which functions of life are being shown in these images by organism X?

A.	 Metabolism and growth

B.	 Excretion and reproduction

C.	 Homeostasis and metabolism

D.	 Response and nutrition
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Section B

Answer one question. One additional mark is available for the construction of your answer. Answers 
must be written within the answer boxes provided.

7.	 �Mutations have a range of consequences for organisms.

(a)	 Outline how mutation can lead to cancer.� [4]

(b)	 Outline one example of a human disease caused by an autosomal recessive allele.� [4]

(c)	 Explain the role of mutations in evolution.� [7]

8.	 Biological systems are sensitive to temperature changes, so they have mechanisms to resist 
temperature changes.

(a)	 Explain the mechanisms involved in thermoregulation in humans.� [7]

(b)	 Explain the relationship between temperature and the activity of enzymes. � [4]

(c)	 Distinguish between the thermal properties of air and water as they relate to the habitat 
of animals.� [4]
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