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20. The image shows human blood cells immersed in a solution.

What can be deduced from the image?

A. The solution is hypotonic as the cells are crenated.

B. The solution is hypotonic as the cells are turgid.

C. The solution is hypertonic as the cells are crenated.

D. The solution is hypertonic as the cells are turgid.

21. What can be deduced from the cladogram?

Tuna Toad Tortoise Tiger Tarsier

5-digit 
hand

Fur

Claws 
or Nails

Lungs

A. Tortoises do not have lungs.

B. A tortoise and a tarsier are more closely related than a tiger and a tarsier.

C. A toad and a tuna are more closely related than a tiger and a tuna.

D. Tigers have fur and 5-digit hands.
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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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22.	 What is one application of DNA barcoding?

A.	 Selective breeding

B.	 Preserving an endangered species

C.	 Analysing environmental DNA

D.	 Sequencing a genome

23.	 What is a role of one of the structures at a synovial joint such as the hip?

A.	 Ligaments attach muscle to bone.

B.	 Tendons transmit force of contraction to bone.

C.	 Cartilage holds bones together at the joint.

D.	 Muscles stretch and contract to move bones.

24.	 What is a reason that veins have relatively thin walls compared to arteries?

A.	 Allows muscle contraction to assist in blood flow

B.	 Prevents a blood clot forming

C.	 Allows exchange of materials with tissue fluid

D.	 Easier attachment of semilunar valves
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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 A

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

1. Angora rabbits (Oryctolagus cuniculus) have soft and silky coats with fine hairs that grow 
about 30 mm per month. These hairs can be collected and used as wool. Hair growth in 
mammals depends on stem cells in the base of hair follicles called dermal papilla cells.

Research was carried out to investigate the role of the WIF1 gene in hair growth. Wool was 
collected from 6-month-old angora rabbits. Expression of the WIF1 gene was assessed by 
measuring the quantity of WIF1 mRNA produced in cells taken from each rabbit. The rabbits 
were divided into groups according to their rate of wool production (low or high).

The table shows mean wool production per rabbit in the low and high wool production groups 
and relative expression of the WIF1 gene.

(This question continues on the following page)
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7.	 (a)	� Outline what is meant by the “root” and “node” with reference to a cladogram.� [2]
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(b)	 Discuss the use of amino acid sequences of proteins as the basis for 
constructing cladograms.� [3]
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(c)	 Identify a type of information, other than amino acid sequence, that could be used to 
construct a cladogram.� [1]
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(d)	 Outline the use of parsimony analysis when choosing between different 
possible cladograms.� [1]
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20.	 The water potential of a plant cell is -0.24 kPa. If the pressure potential of the cell is 0.46 kPa, 
what is the solute potential of that cell?

Ψw = Ψs + Ψp

A.	 0.22 kPa

B.	 -0.22 kPa

C.	 0.70 kPa

D.	 -0.70 kPa

21.	 The table shows the binomial naming of four species.

Organism Genus Species

W Felis catus

X Conus catus

Y Ameiurus catus

Z Felis silvestris

What can be concluded?

A.	 W, X and Y are the most closely related.

B.	 X and Y are the most closely related.

C.	 W and Z are the most closely related.

D.	 W is equally related to all the other species.
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22.	 Which encircled area shows a clade?

A.

B.

C.

D.
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21.	 Domain is a taxonomic level above kingdom that has been used to classify living organisms into 
three groups.

What has provided the evidence for classification of organisms into domains?

A.	 Ribosomal RNA (rRNA) base sequences

B.	 Mitochondrial DNA base sequences

C.	 Cell wall structure

D.	 Amino acid sequence of ATP synthase

22.	 What is always a consequence of single-nucleotide polymorphisms (SNPs) within a species?

A.	 Different proteomes

B.	 Different genomes

C.	 Deletion mutations

D.	 Insertion mutations

23.	 A titinopathy is a muscle disorder caused by titin abnormalities. What could be a consequence of 
abnormal titin in muscles?

A.	 Muscles would detach from tendons.

B.	 Muscles would stretch too much during relaxation.

C.	 Muscles would have less ATP for contraction.

D.	 Antagonistic muscles would contract at the same time.
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24.	 The image shows an organism from the phylum Arthropoda.

A dichotomous key was used to classify this arthropod. To which group does it belong?

Dichotomous key:

1.	 antennae pointing forwards . . . . . . . . . . . . . . . . . . . . . . . . . .  go to 2
	 antennae pointing sideways . . . . . . . . . . . . . . . . . . . . . . . . . . go to 3

2.	 branched antennae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A.
	 unbranched antennae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B.

3.	 one pair of legs in each body segment . . . . . . . . . . . . . . . . . . . . . . C.
	 two pairs of legs in each body segment  . . . . . . . . . . . . . . . . . . . . .  D.

25.	 Scientists studied differences in the base sequences of a gene found in five animal species 
in order to determine their evolutionary relationships. A cladogram was constructed based on 
these differences.

Species V

Species W

Species X

Species Y

Species Z

What can be deduced from the cladogram?

A.	 There are only three clades shown.

B.	 Morphological differences between V and Z increase with time.

C.	 There is only one difference between the amino acid sequences of X and Y.

D.	 Y and Z have a more recent common ancestor than W and X.
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24.	 The image shows an organism from the phylum Arthropoda.

A dichotomous key was used to classify this arthropod. To which group does it belong?

Dichotomous key:

1.	 antennae pointing forwards . . . . . . . . . . . . . . . . . . . . . . . . . .  go to 2
	 antennae pointing sideways . . . . . . . . . . . . . . . . . . . . . . . . . . go to 3

2.	 branched antennae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A.
	 unbranched antennae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B.

3.	 one pair of legs in each body segment . . . . . . . . . . . . . . . . . . . . . . C.
	 two pairs of legs in each body segment  . . . . . . . . . . . . . . . . . . . . .  D.

25.	 Scientists studied differences in the base sequences of a gene found in five animal species 
in order to determine their evolutionary relationships. A cladogram was constructed based on 
these differences.

Species V

Species W

Species X

Species Y

Species Z

What can be deduced from the cladogram?

A.	 There are only three clades shown.

B.	 Morphological differences between V and Z increase with time.

C.	 There is only one difference between the amino acid sequences of X and Y.

D.	 Y and Z have a more recent common ancestor than W and X.


