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31.	 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

32.	 What controls the developmental changes during puberty?

I.	 Increased release of gonadotropin-releasing hormone (GnRH) by the hypothalamus

II.	 Luteinizing hormone (LH) leading to increased sex hormone production

III.	 Gonadotropin-releasing hormone (GnRH) triggering the onset of increased 
luteinizing hormone (LH) 

A.	 I and II only 

B.	 I and III only 

C.	 II and III only 

D.	 I, II and III 

33.	 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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31.	 Pink flowers arise from the incomplete dominance between red and white flowers 
in the four o’clock flower (Mirabilis jalapa). A pink-flowering variety is crossed with a 
white-flowering variety.

What could be the possible phenotypes of the offspring?

A.	 White flowers only

B.	 Pink and white flowers

C.	 Red and white flowers

D.	 Pink flowers only

32.	 Phenylketonuria is caused by a mutation to a gene. Which genotype would result in the condition 
and what is the consequence?

Genotype Consequence

A. AA only Tyrosine is converted to phenylalanine

B. aa only Tyrosine is not converted to phenylalanine

C. AA and Aa Phenylalanine is converted to tyrosine

D. aa only Phenylalanine is not converted to tyrosine

33.	 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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31.	 Pink flowers arise from the incomplete dominance between red and white flowers 
in the four o’clock flower (Mirabilis jalapa). A pink-flowering variety is crossed with a 
white-flowering variety.

What could be the possible phenotypes of the offspring?

A.	 White flowers only

B.	 Pink and white flowers

C.	 Red and white flowers

D.	 Pink flowers only

32.	 Phenylketonuria is caused by a mutation to a gene. Which genotype would result in the condition 
and what is the consequence?

Genotype Consequence

A. AA only Tyrosine is converted to phenylalanine

B. aa only Tyrosine is not converted to phenylalanine

C. AA and Aa Phenylalanine is converted to tyrosine

D. aa only Phenylalanine is not converted to tyrosine

33.	 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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30.	 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.

31.	 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’

32.	 What is a reason for the changes in blood flow during exercise?

A.	 Increased blood flow to the kidneys removes waste products from exercise.

B.	 Blood flow to the brain decreases so that blood is diverted to the kidneys.

C.	 Increased blood flow to the skin removes heat.

D.	 Increased blood flow to the digestive system provides more glucose to muscles.
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28.	 Which function is primarily associated with helper T-cells in the immune system?

A.	 Phagocytosis of pathogens

B.	 Activation of other cells in the immune system

C.	 Antibody production

D.	 Retention as memory cells

29.	 Oogenesis and spermatogenesis produce gametes. What is the sequence of events in 
gamete formation?

A.	 Mitosis → differentiation → meiosis → cell growth

B.	 Meiosis → differentiation → mitosis → cell growth

C.	 Mitosis → cell growth → meiosis → differentiation

D.	 Meiosis → cell growth → mitosis → differentiation

30.	 The pedigree chart shows the incidence of colour blindness in three generations of a family. 
Colour blindness is caused by a sex-linked recessive allele.

Key:

affected female

non-affected female

affected male

non-affected male
Z

What could the genotype of individual Z be?

A.	 XBXB only

B.	 XBXb only

C.	 XBXB or XBXb

D.	 XbXb or XBXb
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31.	 A heterozygous fruit fly (Drosophila melanogaster) with straight wings and red eyes was 
crossed with a curly-winged, sepia-eyed homozygous fruit fly. The offspring produced are 
shown in the table.

Phenotype Number of offspring

straight wings, red eyes 25

straight wings, sepia eyes 24

curly wings, red eyes 26

curly wings, sepia eyes 25

What conclusions can be drawn from this experiment?

A.	 The wing shape and eye colour genes are on the same chromosome.

B.	 The alleles of both genes are codominant.

C.	 Individuals with straight wings and sepia eyes must be the result of crossing over.

D.	 The genes for wing shape and eye colour are not linked.
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

1.	 To estimate the size of the turtle population, the Fish and Wildlife Research Institute (FWRI) 
conducted an annual survey along the coast of Florida from 1989 to 2021. They counted the 
number of turtle nests on selected beaches where turtles lay their eggs. The graphs show the 
results for the loggerhead turtle (Caretta caretta) and the green turtle (Chelonia mydas).
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(This question continues on the following page)
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6.	 Scientists determined the loci of three genes on chromosomes 1 and 4 of the thale cress 
plant (Arabidopsis thaliana). All three genes are involved in influencing the characteristics 
(width, symmetry and colour) of the plant’s leaves.

The diagrams show the names and symbols of the alleles of these genes.

Dominant alleles Recessive alleles

Broad B Narrow b

Chromosome 1

Chromosome 4 Chromosome 4

Chromosome 1

Symmetric

Green Yellow

AsymmetricL

G

l

g

(This question continues on the following page)
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(Question 6 continued)

(a)	 The expected ratio of phenotypes in the offspring of a cross between a plant with 
narrow, yellow leaves and a plant heterozygous for the genes for leaf width and colour 
is 1:1:1:1.

Justify this expected ratio using a Punnett grid or other diagram.� [3]

(b)	 Explain whether a ratio of 1:1:1:1 would be expected in the offspring of a cross 
between a plant with asymmetric, yellow leaves and a plant heterozygous for the 
genes for leaf symmetry and colour.� [2]
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29.	 Which cell is a component of the innate immune system?

A.	 T lymphocyte

B.	 Phagocyte

C.	 B lymphocyte

D.	 B memory cell

30.	 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

31.	 Female grasshoppers have XX sex chromosomes and males have XO, signifying a single X 
chromosome. An X chromosome will be present in only half of the male gametes. A recessive 
mutation is induced by radiation in the X chromosome of a male. In which generation will the effect 
of this radiation appear?

A.	 F1 females

B.	 F1 males

C.	 F2 females

D.	 F2 males
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

1.	 Squirrels (small mammals) have evolved several defences against predators. One method 
adopted by California ground squirrels (Otospermophilus beecheyi) against rattlesnakes 
(Crotalus oreganus) is to chew moulted rattlesnake skins, then lick their own fur so they take 
on the scent of a rattlesnake.

An experiment tested the amount of time rattlesnakes spent studying and flicking their tongue 
at filter papers soaked in different liquids. The snakes were released from chamber C into 
foraging area F and observed for 30 minutes. There were two filter papers in area F. One 
was a control paper soaked in distilled water. The other was soaked in one of three types of scent:

•	 squirrel scent 
•	 a mixture of squirrel and rattlesnake scent 
•	 rattlesnake scent.

C

F

(Position changed 
at each trial)

Filter paper

(This question continues on the following page)
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6.	 In humans, sex is determined genetically and human populations have approximately equal 
numbers of males and females in each generation.

(a)	 Outline how sex is determined in humans.� [2]
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(b)	 Down syndrome is a genetic condition in which the cells of an individual contain three 
copies of chromosome 21. Explain how non-disjunction leads to trisomy 21.� [3]
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(Question 6 continued)

(c)	 The pedigree chart shows the inheritance of hemophilia in a human family over four 
generations. Symbols represent the phenotype of the individual.

Key:

unaffected female

affected female affected male

unaffected male

I

II

III

IV

Explain the evidence from this chart that the condition may be sex-linked.� [2]
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

1.	 Squirrels (small mammals) have evolved several defences against predators. One method 
adopted by California ground squirrels (Otospermophilus beecheyi) against rattlesnakes 
(Crotalus oreganus) is to chew moulted rattlesnake skins, then lick their own fur so they take 
on the scent of a rattlesnake.

An experiment tested the amount of time rattlesnakes spent studying and flicking their tongue 
at filter papers soaked in different liquids. The snakes were released from chamber C into 
foraging area F and observed for 30 minutes. There were two filter papers in area F. One 
was a control paper soaked in distilled water. The other was soaked in one of three types of scent:

•	 squirrel scent 
•	 a mixture of squirrel and rattlesnake scent 
•	 rattlesnake scent.

C

F

(Position changed 
at each trial)

Filter paper
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7.	 Two alleles of a gene influence body colour in Drosophila. The dominant allele B results in a 
brown body colour while the recessive allele b codes for black body. In addition, two alleles of 
another gene determine wing shape; normal wings (V) are dominant over vestigial wings (v).

In a dihybrid cross between a double heterozygote for body colour and wing shape (BbVv) 
and a homozygous recessive for both traits (bbvv), the following offspring were obtained: 
•	 brown body, normal wings: 29 
•	 brown body, vestigial wings: 8 
•	 black body, normal wings:  10 
•	 black body, vestigial wings: 33

(a)	 Identify the recombinant phenotypes amongst the offspring.� [1]
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(b)	 Explain whether these results fit the predicted Mendelian ratios for this cross.� [2]
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(c)	 Outline the statistical test that could be used to provide more evidence of the type  
of inheritance.� [2]
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