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DO NOT WRITE ON THIS PAGE

THIS PAGE WILL NOT BE MARKED



Section 1

Instructions
+ If you need more space for a response, use the additional pages at the back of this book.

On the additional pages, write the question number you are responding to.

— Cancel any incorrect response by ruling a single diagonal line through your work.
— Write the page number of your alternative/additional response, i.e. See page ...

If you do not do this, your original response will be marked.

DO NOT WRITE ON THIS PAGE

THIS PAGE WILL NOT BE MARKED

Do not write outside this box.
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QUESTION 1 (6 marks)

The profile diagram shows a representative section of an ecosystem.
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This table can be used to classify ecosystems based on Specht’s classification system.

Foliage cover of tallest plant layer

Life form and height | Dense (70-100%) Mid-dense (30-70%) | Sparse (10-30%)
of tallest stratum

Trees >30 m Tall closed-forest Tall open-forest Tall woodland
Trees 10-30 m Closed-forest Open-forest Woodland

Trees 5-10 m

Low closed-forest

Low open-forest

Low woodland

Shrubs 2-8 m

Closed-scrub

Open-scrub

Tall shrubland

a) Classify this ecosystem. [1 mark]
b) Describe how field data could be collected for the purpose of classifying this ecosystem
using Specht’s classification system. Include at least one strategy to minimise bias. [3 marks]

Do not write outside this box.
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c) Explain how Specht’s classification system could be used to monitor how the
ecosystem recovers after a logging event that removes 80% of trees from the tallest
plant layer. [2 marks]

Do not write outside this box.
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QUESTION 2 (4 marks)

The diagram shows feeding relationships for an Australian ecosystem.

a) Use the data to explain why dingoes are a keystone species.

[2 marks]

Do not write outside this box.
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b) Predict the effect a drastic reduction in the number of dingoes would have on the
termite population. Justify your response.

[2 marks]

Do not write outside this box.
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QUESTION 3 (7 marks)

The chart shows the inheritance pattern of a trait, which is thought to be sex-linked dominant.

Key

[l Male with the trait Parents

@ Female with the trait Offspring
[] Male without the trait 1-16 used to identify each individual
(O Female without the trait

a) Identify how many offspring of individuals 1 and 2 have the trait. [1 mark]

Do not write outside this box.
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b) Identify evidence to support the conclusion that the trait is sex-linked dominant.
Justify your response using a Punnett square. [4 marks]

c) Infer the genotype of individual 6. Explain your reasoning. [2 marks]

Do not write outside this box.
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QUESTION 4 (5 marks)
The hummingbird hawkmoth (phylum: Arthropoda) is named for its similarity to hummingbirds
(phylum: Chordata). The two species have independently developed similar feeding structures, which
they use to draw nectar from tube-shaped flowers. Both species help plants reproduce by distributing
their pollen.

Hummingbird hawkmoth

Proboscis

Hummingbird

9

Beak

a) Identify the diversification pattern demonstrated by the hummingbird and the

hummingbird hawkmoth.

[1 mark]

Do not write outside this box.
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b) Use the principles of natural selection to explain the similarities between
the two species. [2 marks]

c¢) Explain how coevolution of the hummingbird hawkmoth and tube-shaped flowers
may have occurred. [2 marks]

Do not write outside this box.
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QUESTION 5 (3 marks)

Nucleic acid sequences were used to investigate evolutionary relationships between four species.

Species

Nucleic acid sequence

B. bartonus

GACCGCATTTACGTA

B. deakinii

GACGTCATATCCGTA

B. reidus

GACCGCATTTCCGTA

B. watsonii

GACGGCATATCCGTA

a) Explain how data from conserved molecular sequences can be used to estimate time
since divergence.

[2 marks]
b) Use the data to infer species II-IV in the cladogram. [1 mark]
Species Species Species Species
I I I v
I: B. bartonus
II:
III:
Iv:
Do not write outside this box.
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QUESTION 6 (3 marks)

Explain how twin studies can be used to investigate the effect of the environment on gene expression.

Do not write outside this box.
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QUESTION 7 (5 marks)

The diagram shows the stages of succession in an ecosystem.

Stage 1 Stage 2 Stage 3 Stage 4
Bare rock Lichen and Trees and shrubs Mature forest
herbaceous plants
.. ‘o. - m ke
Time -

a) Identify the type of ecological succession depicted. Explain your reasoning. [2 marks]

b) Infer two features of the species in stage 2 and describe the role of these species in
ecological succession. [3 marks]

Do not write outside this box.
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QUESTION 8 (3 marks)

Explain how temporal isolation can lead to speciation.

Do not write outside this box.
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QUESTION 9 (7 marks)

The graphs show the findings of an experiment investigating the competitive exclusion principle.
Two species of protozoa (P. aurelia and P. caudatum) were grown separately and together under
identical conditions.

Grown separately Grown together
3300 2300
E 1Al s £ |
2 250 \ P. aurelia 2 250
ot N i e R 8 B B ~P. aurelia
<200 - <200 //
T e e g e
£ 150 £ 150 —
L e
g 100 T g 100  —_—i i,
= /’/ ““““““ == P d fl ‘a
= 50 e caudatum £ 50
g I g T~ ____|_ P caudatum
& 0 & 0 1
0 5 10 15 20 0 5 10 15 20
Time (days) Time (days)
a) Identify the population density of P. caudatum on day 10 when grown separately. [1 mark]
b) Compare the growth of P. aurelia in the two graphs. [3 marks]

Do not write outside this box.
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¢) Use the data to explain the competitive exclusion principle.

[3 marks]

END OF PAPER

Do not write outside this box.
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.

Do not write outside this box.
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ADDITIONAL PAGE FOR STUDENT RESPONSES

Write the question number you are responding to.

Do not write outside this box.
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