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18. What effect does cocaine have on neural signalling?

A. Blocks the reuptake of neurotransmitters in the synapse

B. Opens channels for positively charged ions to initiate an action potential

C. Acts as a non-competitive inhibitor of the sodium–potassium pump

D. Triggers an increase in saltatory conduction in the nodes of Ranvier

19. The micrograph shows onion (Allium cepa) root tip cells dividing by mitosis.

Z

In which phase is cell Z?

A. Interphase

B. Prophase

C. Metaphase

D. Anaphase
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22.	 The karyogram is taken from a primate.

All primates have the same sex determination chromosomes. From which primate is  
the karyogram?

A.	 Human female

B.	 Chimpanzee female

C.	 Human male

D.	 Chimpanzee male
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18.	 The graph shows changes in blood plasma glucose concentration before exercise, during exercise 
and during recovery with and without epinephrine (adrenaline) infusion. Epinephrine infusion was 
started 30 minutes into the exercise routine.
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[Source: Kreisman, S.H., Ah Mew, N., Arsenault, M., Marliss, E.B., et al., 2000. AJP Endocrinology and Metabolism 278(5): 
E949–57. https://doi.org/10.1152/ajpendo.2000.278.5.E949. Reference redacted. Source adapted.]

Which action of epinephrine would result in the observed changes to plasma glucose concentration?

A.	 Second messenger is deactivated.

B.	 A G protein is activated, and cyclic AMP (cAMP) is produced.

C.	 Second messenger stimulates the production of ATP.

D.	 Cyclic AMP (cAMP) deactivates the G protein.

19.	 What occurs in cell division during both mitosis and meiosis?

A.	 Condensation of DNA by supercoiling in telophase

B.	 Movement of microtubules to move chromatids in anaphase

C.	 Pairing of homologous chromosomes in prophase

D.	 Crossing over between chromosomes in metaphase
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28.	 Jetlag occurs when the circadian rhythm of a person changing time zones is disrupted.  
For what reason might they have difficulty sleeping after sunset?

A.	 The hypothalamus is secreting too much melanin.

B.	 The pineal gland is not secreting sufficient melatonin.

C.	 The lack of sunlight inhibits the production of vitamin D.

D.	 The pituitary gland is secreting too much oxytocin.

29.	 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.

30.	 A cell with 46 chromosomes goes through the process of spermatogenesis. What is the outcome of 
this process?

A.	 One cell with 46 chromosomes and 3 polar bodies

B.	 Four cells with 46 chromosomes each

C.	 One cell with 23 chromosomes and 3 polar bodies

D.	 Four cells with 23 chromosomes each
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Section B

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

8.	 Eukaryotes are a diverse group of organisms, including animals and plants.

(a)	 Distinguish between structures in animal and plant cells.� [3]

(b)	 Outline adaptations of animals to herbivory and ways in which plants are adapted 
to resist herbivores.� [4]

(c)	 Compare and contrast the processes of mitosis and cytokinesis in animal and  
plant cells.� [8]

9.	 Evolution is the change in the heritable characteristics of a population.

(a)	 Describe the evidence for evolution from homologous structures.� [4]

(b)	 Outline the conditions needed and the use of the Hardy–Weinberg equation to 
calculate allele frequencies in a population.� [3]

(c)	 Explain how evolutionary relationships and cladograms can be used for classification.� [8]

10.	 There is a relationship between form and function in the diversity of molecules and of systems.

(a)	 Describe the relationship between codons and polypeptide structure.� [4]

(b)	 Outline the relationship between structure and function in photosystems.� [3]

(c)	 Explain the causes of a decreased blood pH and its effects on the ventilation rate 
in humans.� [8]
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Section B

Answer two questions. Up to one additional mark is available for the construction of your answers for 
each question. Answers must be written within the answer boxes provided.

8.	 Members of a species typically all have the same number of chromosomes.

(a)	 Explain the need for both fusion of gametes and meiosis in a sexual life cycle.� [4]

(b)	 Describe the events in interphase and mitosis that ensure that the chromosome 
number does not change during an asexual life cycle.� [7]

(c)	 Discuss the barriers to hybridization between species and how polyploidy can 
overcome these barriers.� [4]

9.	 The structure of membranes allows them to carry out many functions in cells.

(a)	 Discuss the use of membranes for compartmentalization in eukaryotic cells.� [4]

(b)	 Describe the methods that are used to move substances into and out of cells.� [7]

(c)	 Explain the role of membranes in the depolarization and repolarization of axons.� [4]

10.	 All cells require a supply of energy and can transform the energy that they obtain in  
different ways.

(a)	 Explain the properties of ATP that make it useful for distributing energy within cells.� [3]

(b)	 Describe how cells in plants use light energy to produce ATP.� [7]

(c)	 Compare and contrast how different types of heterotrophs obtain the energy that 
they need to produce ATP.� [5]
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18.	 The image shows a neuron. Which letter shows a dendrite?

A.

B.

C.

D.

19.	 The micrograph shows cells in an onion root (Allium cepa) undergoing mitosis.

X

What is happening at X?

A.	 Unequal cytokinesis by budding

B.	 Assembly of cell membrane and cell wall by vesicles

C.	 Contraction of a ring of actin and myosin proteins

D.	 Movement of chromosomes by microtubules
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18.	 The conduction velocity of electrical impulses was measured in different myelinated nerve fibres.

Type of nerve fibre Conduction velocity / m s-1

P 3–10

Q 30–70

R 80–110

Which hypothesis would explain the higher conduction velocity of nerve fibre R, compared to nerve 
fibres P and Q?

A.	 It is the longest.

B.	 It has the thinnest myelin sheath.

C.	 It has the largest diameter.

D.	 It has the greatest number of mitochondria.

19.	 In which order do the following steps occur in a cell that divides by meiosis?

1 Separation of homologous chromosomes

2 DNA replication

3 Crossing over

4 Pairing of homologous chromosomes

A.	 2 → 4 → 3 → 1

B.	 2 → 3 → 4 → 1

C.	 4 → 3 → 2 → 1

D.	 4 → 2 → 3 → 1

20.	 What is a consequence of nucleases binding to mRNA?

A.	 Transcription stops.

B.	 mRNA binds to ribosomes.

C.	 More mRNA is synthesized.

D.	 mRNA cannot be translated again.
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22.	 Which role does positive feedback play in fruit ripening?

A.	 The production of ethylene leads to fruit ripening, which stops the production of ethylene.

B.	 The production of ethylene leads to fruit ripening, which causes more ethylene production.

C.	 The production of RuBP leads to fruit ripening, which stops the production of RuBP. 

D.	 The production of RuBP leads to fruit ripening, which causes more RuBP production.

23.	 The karyogram shows a chromosome abnormality in a human female.

1 2 3 4 5

6 7 8 9 10 11 12

13 14 15 17 1816

23

19 20 21 22

What could cause the abnormality to arise?

A.	 Failure of homologous chromosomes to separate during gamete formation

B.	 Chromosome 21 replicating after fertilization

C.	 A gene mutation of the mother’s chromosomes during cell division

D.	 Polyploidy occurring during anaphase I of meiosis in both parents


