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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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20.	 Scientists measured methylation levels of amino acids in chromosome 2 in twin studies. 
The methylation levels of twin 1 were significantly and consistently higher than those of twin 2. 
What could be proposed to explain this data?

A.	 Modification to the histone of twin 1

B.	 Removal of the histone from the chromosome in twin 2

C.	 The DNA base sequence of twin 1 was altered

D.	 Cytosines in promoters of twin 2 are more methylated than in twin 1

21.	 What applies to the process of speciation?

Mechanism Change

A. Reproductive isolation Populations become more different in their traits

B. Behavioural isolation Allele frequency remains constant

C. Interbreeding Stabilizing selection occurs

D. Temporal isolation Hybrids produced

22.	 Classification systems can change based on new evidence. What evidence was used to produce 
the domains of organisms we now recognize?

A.	 mRNA sequence

B.	 rRNA sequence

C.	 Amino acid sequence

D.	 DNA sequence
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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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34.	 How are interspecific hybrids formed?

A.	 Cross-breeding members of different species

B.	 Selective breeding between individuals of the same species

C.	 Reproductive isolation between different species

D.	 Mutations within individuals of a given species

35.	 Which conditions are characteristics of tundra biomes?

A.	 Extreme temperature range and high precipitation

B.	 High temperatures and high precipitation

C.	 Moderate temperatures with distinct seasonal changes

D.	 Low temperatures with low precipitation

36.	 What describes a benefit of the relationship between coral and zooxanthellae?

A.	 Zooxanthellae receive carbon dioxide from the coral.

B.	 Zooxanthellae receive glucose from the coral.

C.	 Coral receives carbon dioxide from the zooxanthellae.

D.	 Coral receives protection from the zooxanthellae.

37.	 Studies show that adding iron to the ocean’s surface triggers the growth of phytoplankton. 
What could be a short-term consequence of stimulating phytoplankton growth in this area?

A.	 Rate of photosynthesis increases, so the ocean becomes the source of carbon.

B.	 Uptake of carbon dioxide into the ocean decreases, so it becomes a sink of carbon.

C.	 Rate of respiration increases, increasing the pH of the ocean.

D.	 Rate of photosynthesis increases, resulting in an increased uptake of carbon dioxide into 
the ocean.
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20. Two plant cells are shown as they appear in different solutions X and Y.

X Y

What happens to water and pressure potential inside the cell if it is moved from solution X to 
solution Y?

Water potential Pressure potential

A. does not change decreases

B. decreases decreases

C. does not change increases

D. increases increases

21. The salamander genus Ensatina from California, USA, has evolved several different forms, 
depending on location. Two such forms are shown.

What determines if these forms are members of the same species?

A. Have similar appearance

B. Populations mix freely

C. Produce fertile offspring

D. Can interbreed
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33.	 Human and octopus eyes have a similar structure and function but humans and octopuses have a 
different evolutionary origin.

Photoreceptor cells

Nerve fibres

Human Octopus

Blind spot

Photoreceptor cells

Nerve fibres

What explains the similar structure of these eyes?

Type of evolution Relationship of structures

A. convergent analogous

B. convergent homologous

C. divergent homologous

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

1.	 The table shows the number of amino acids that are different in the sequences of the 
protein FOXP2 from a human compared with four other primate species.

Primate species Number of amino acid 
differences compared to human

Pan paniscus 2

Pan troglodytes 2

Gorilla gorilla 2

Pongo pygmaeus 3

(a)	 Identify the total number of different genera named in the table.� [1]
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(b)	 Deduce whether it is possible to conclude that Pan paniscus and Gorilla gorilla are 
more closely related to each other than to humans.� [2]
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(Question 1 continued)

Humans have 46 chromosomes. However, each of the four other primates in the table have 
48 chromosomes.

Scientists analysed chromosome 2 in humans and chromosomes 12 and 13 in chimpanzees 
(Pan troglodytes). The diagrams show a summary of their findings.

human
chromosome 2

chimpanzee
chromosome 12

chimpanzee
chromosome 13

DNA base sequence usually
associated with telomeres

DNA base sequence usually
associated with centromeres

Key:

(c)	 Using evidence from the diagrams, justify the hypothesis that chromosome 2  
in humans arose from the fusion of chromosomes 12 and 13 with a shared 
primate ancestor.� [4]
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(Question 1 continued)

(d)	 Some infectious diseases in humans are caused by viruses that originated in other primates.

(i)	 State one structural feature of a virus.� [1]
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(ii)	 State the term used for an infectious disease that can transfer from other species 
to humans.� [1]
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Section A

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

1. Freshwater mussels are molluscs found in rivers and lakes worldwide. They filter water for 
food and remove algae, bacteria and detritus, improving the water quality.

Researchers in South Korea placed mussels (U. douglasiae) in water containing 
cyanobacteria, a type of photosynthetic bacteria that cause eutrophication of rivers and 
lakes. The density of cyanobacteria is proportional to the concentration of chlorophyll in 
the water. The filtration rate by mussels can be determined by measuring the change in 
concentration of chlorophyll at various time intervals. The experiments were conducted 
with two different levels of dissolved oxygen in the water (DO). In the control experiment, 
no mussels were present and the DO level was 9.0 mg L-1.
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7.	 The map shows the distribution of chimpanzees (Pan troglodytes) and bonobos 
(Pan paniscus) on either side of the Congo River as it flows towards the Atlantic Ocean in the 
Democratic Republic of Congo. Bonobos occupy the dense wet forest south of the Congo 
River, whereas chimpanzees occupy a forested habitat north of the river. Both species are 
descended from a common ancestor.

Africa

Congo
River

Key:

bonobos
chimpanzees

(a)	 State the type of speciation shown by the two species.� [1]
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(b)	 Describe how both species evolved from the common ancestor.� [3]
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(Question 7 continued)

(c)	 The bonobo is classified as an endangered species. Explain how deforestation could 
contribute to the decline in the population size of bonobos.� [2]
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32.	 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

33.	 What is evidence for evolution?

I.	 Homologous structures such as pentadactyl limbs

II.	 Domestication of dogs from wolves

III.	 Inheritance of acquired characteristics

A.	 I and II only

B.	 I and III only

C.	 II and III only

D.	 I, II and III
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32.	 Scientists incubated larvae of the moth Utetheisa ornatrix at either 15 °C or 22 °C until 
they hatched. They found the hatched moths had different wing colour patterns due to 
phenotypic plasticity.

Moth from larvae 
incubated at 22 °C

Moth from larvae 
incubated at 15 °C

Which of the following explains the observed differences in wing colour?

A.	 Colder temperatures induce mutations in genes for wing colour.

B.	 The expression of genes for wing colour is affected by temperature.

C.	 A mutation makes moths less visible to predators in cold climates.

D.	 Wing colour is the result of polygenic inheritance.

33.	 What is the evolutionary origin and function of analogous structures in living organisms?

Evolutionary origin Function

A. different origin similar function

B. different origin same or different function

C. same or different origin same function

D. same origin different function
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32.	 The number of hummingbird species in South America has increased continuously as shown in 
the graph.
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What could be a reason for the increase in the number of hummingbird species during the period 
labelled Z?

A.	 Food and shelter are plentiful and there is little intraspecific competition.

B.	 Closely related species can coexist indefinitely in the same niche.

C.	 A wide range of unoccupied potential niches exists, leading to adaptive radiation.

D.	 There are few limiting factors on the population size of hummingbirds.
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33.	 Polyploidy has been a cause of rapid speciation in some plant genera, such as Helianthus. Which 
observation is evidence that speciation has occurred?

A.	 A polyploid plant reproduces asexually.

B.	 A polyploid plant produces male and female gametes.

C.	 Fertile offspring are produced when a polyploid plant crosses with a diploid plant.

D.	 Fertilization can occur between polyploid individuals.

34.	 Yersinia pestis is a bacterium that caused an outbreak of bubonic plague in the 14th century. It 
normally produces ATP in the presence of oxygen but can still produce ATP if oxygen is absent. 
Which term describes this characteristic?

A.	 Facultative respiration

B.	 Facultative anaerobe

C.	 Obligate anaerobe

D.	 Obligate aerobe

35.	 What are common features of holozoic nutrition and saprotrophic nutrition?

Mostly fungi and bacteria Secretion of enzymes to 
digest food

Ingestion of food 
particles

A. ✓ ✓ ✗

B. ✓ ✗ ✓

C. ✗ ✓ ✗

D. ✗ ✗ ✗


