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20.	 A Mirabilis jalapa plant with red flowers was crossed with one with white flowers. All plants in the 
F1 generation had pink flowers. What phenotype ratio would be expected in the F2 generation?

A.	 100 % pink

B.	 50 % red and 50 % white

C.	 25 % white, 50 % pink and 25 % red

D.	 75 % red and 25 % white

21.	 What is the body’s response to an increase in environmental temperature?

A.	 Uncoupled respiration in brown adipose tissue

B.	 Vasodilation

C.	 Vasoconstriction

D.	 Shivering

22.	 The images show an ichthyosaurus and a dolphin. Ichthyosaurus is an extinct aquatic reptile, 
known only from fossil remains. Dolphins are mammals.

How have these species evolved?

A.	 Their streamlined bodies show divergent evolution.

B.	 Their streamlined bodies are analogous structures.

C.	 Their pentadactyl limbs are an example of convergent evolution.

D.	 Their pentadactyl limbs are analogous structures.
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21.	 The graph shows blood glucose levels over the course of a day.
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What could explain the trend in glucose levels between 20:00 and 23:00?

A.	 Increasing insulin concentration forming glycogen from glucose

B.	 Decreasing insulin concentration forming glucose from glycogen

C.	 Increasing glucagon concentration forming glycogen from glucose

D.	 Decreasing glucagon concentration forming glucose from glycogen

22.	 What describes analogous structures?

A.	 They are formed from divergent evolution.

B.	 They share a common ancestor.

C.	 They came from different evolutionary origins.

D.	 They have the same structure but different functions.
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20.	 What happens during fertilization in humans?

A.	 The nuclear membranes of sperm and egg break down.

B.	 The sperm enters the egg.

C.	 The chromosomes undergo joint meiosis.

D.	 Mitochondria in the zygote come from sperm and egg.

21.	 When white flowers of the species Mirabilis jalapa are fertilized by pollen from red flowers, 
the resulting plants produce pink flowers. What is the pattern of inheritance and the reason 
for this?

Inheritance Reason

A. incomplete dominance offspring show both parental phenotypes

B. codominance offspring show both parental phenotypes

C. incomplete dominance offspring show a blended phenotype of the parents’

D. codominance offspring show a blended phenotype of the parents’

22.	 What occurs if human body temperature decreases?

A.	 Thyroxin secretion decreases

B.	 Vasodilation of skin arterioles

C.	 Sweating increases

D.	 Shivering increases
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21.	 These results were obtained by measuring the body temperature of people exercising on a 
hot and humid day.
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What mechanism could result in the changes seen during rest periods?

A.	 Shivering

B.	 Uncoupled respiration in brown adipose tissue

C.	 Vasodilation in the skin

D.	 Hair erection
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20. The dark areas in the PET/CT scanning images show the activity of brown adipose tissue in an 
adult human at room temperature (20 °C) and 2 °C.

room temperature 2 °C

How does brown adipose tissue contribute to regulating body temperature at 2 °C?

A. It provides adenosine triphosphate (ATP) for muscle contraction when shivering.

B. It further insulates the body so that internal heat is not lost.

C. It turns into thick layers of white adipose tissue to prevent hypothermia.

D. It breaks down fat to generate heat but not ATP.
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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.

6.	 Feedback control is used to regulate the levels of variables in the blood system.

(a)	 Discuss the use of positive and negative feedback to control levels of variables.� [4]

(b)	 Describe the mechanisms used to keep blood glucose levels within narrow limits 
in humans.� [7]

(c)	 Explain the changes that would occur in the body if blood pH decreased below the 
optimum level.� [4]

7.	 Convergent evolution increases similarities, despite differences in origins.

(a)	 Explain how analogous structures can evolve.� [4]

(b)	 Describe adaptations that are typical of plants growing in hot deserts throughout  
the world.� [7]

(c)	 Suggest examples of adaptations in herbivores for feeding on plants.� [4]
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20.	 Which cell is a component of the innate immune system?

A.	 T lymphocyte

B.	 Phagocyte

C.	 B lymphocyte

D.	 B memory cell

21.	 How would the body respond to a rise above normal body temperature?

Type of feedback Response

A. positive increased secretion from sweat glands

B. positive spread limbs to increase surface area

C. negative vasodilation of skin blood vessels

D. negative shivering

22.	 The first day of the menstrual cycle is when menstruation begins. What occurs around day 15 of 
the cycle?

A.	 Formation of a corpus luteum

B.	 The placenta starts to secrete progesterone

C.	 The end of menstruation 

D.	  Blood progesterone concentration reaches its maximum

23.	 What can lead to the emergence of analogous structures?

A.	 Divergent evolution from a recent common ancestor

B.	 Convergent evolution of unrelated species 

C.	 Splits in the fundamental niche of a species

D.	 Splits in the realized niche of a species
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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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