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Section A — Multiple-choice questions.

Specific instructions for Section A
Answer all questions.
All questions should be answered on the answer sheet for multiple-choice questions, in pencil.
Choose the response that is correct or best answers the question, and shade the square on the
multiple-choice answer sheet according to the instructions given on that sheet. A correct answer is
worth 1 mark; an incorrect answer is worth no marks. No marks will be given if more than one
answer is shown for any question. Marks will not be deducted for incorrect answers

Question 1

Which of the following is an example of kinetic energy?
A. Water stored in a reservoir behind a dam wall.

B. The flow of electricity.

C. Both A. and B. are examples of kinetic energy.

D. Neither A. nor B. are examples of kinetic energy.

Question 2

Which of the following is an example of potential energy?
A. Water stored in a reservoir behind a dam wall.

B. The flow of electricity.

C. Both A. and B. are examples of potential energy.

D. Neither A. nor B. are examples of potential energy.

Question 3

Which of the following only contains renewable energy sources?
A. solar, wind, nuclear.

B. coal, natural gas, petroleum.

C. biomass, nuclear, natural gas.

D. solar, hydroelectric, wind.

Question 4

Which of the following only contains fossil fuels?
A. solar, wind, nuclear.

B. coal, natural gas, petroleum.

C. biomass, nuclear, natural gas.

D. solar, hydroelectric, wind.
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The following information relates to Questions 5 — 6.

Nuclear power provides about 17 percent of the world’s electricity. The diagram below displays the
energy efficiencies involved with electricity generation from a nuclear power plant.

Uranium in the ground

Extraction (95% efficiency)
\4
Uranium ore

Processing and transportation (54% efficiency)
A 4
Nuclear power plant

Electricity generation (31% efficiency)
\4

Electricity

Transmission of electricity (85% efficiency)

\4

End use

Question 5

Nuclear reactors make use of nuclear fission chain reactions to release energy. A fission reaction
involves

A. alarge atom of one element splitting to produce two smaller atoms of different elements.

B. two small atoms combining to form a larger atom of a different element.

C. the production of vast amounts of greenhouse gases such as carbon dioxide.

D. the combustion of carbon compounds with oxygen.

Question 6

What is the overall energy efficiency of using electricity produced from nuclear fuels?

A.

54%%

B. 265%
C.
D. 14%

86%

Question 7

The remainder of the energy not converted into electricity is most likely converted into

A.
B.
C.
. heat.

carbon dioxide.
sound.

radioactive waste.
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Question 8

The gas which makes up the greatest percentage by volume of the atmosphere is
A. oxygen (Oy).

B. nitrogen (N,).

C. carbon dioxide (CO,).

D. water vapour (H0).

Question 9

The greenhouse gas which makes up the greatest percentage by volume of the atmosphere is
A. oxygen (Oy).

B. nitrogen (N,).

C. carbon dioxide (CO,).

D. water vapour (H.0).

Question 10
During the history of the Earth, its climate has
A. changed very little.

B. only changed following the Industrial Revolution when the anthropogenic release of
greenhouse gases significantly increased.

C. changed naturally and sometimes dramatically.
D. not changed.

Question 11

Species richness is a measure of

A. the relative abundance of a species.

B. the total number of species counted.

C. functional diversity.

D. the total number of individuals in a given species.

Question 12

A threatened species is at greater risk of extinction when its conservation category changes from
A. endangered to vulnerable.

B. vulnerable to endangered.

C. critical to endangered.

D. critical to vulnerable.
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Question 13

A species is regarded as endemic

A. ifitis at risk of extinction.

B. if it occurs uniquely to an area.

C. if it is an exotic species.

D. if it is able to readily adapt to changing environmental conditions.

Question 14

The rare Buxton Gum (Eucalyptus crenulata) is a species of tree that is found only in a handful of
localities in the south eastern highlands of Victoria, approximately 100km north-east of Melbourne.
Recent studies have shown that the Gum is threatened as a result of its very small population size,
limited gene pool and ability to breed with the closely related and more abundant Eucalyptus
species Eucalyptus ovata (the Swamp Gum).

This scenario is an example of
A. genetic drift.

B. genetic swamping.

C. inbreeding.

D. overpopulation.

The following information relates to Questions 15 — 16.

The Lord Howe Island stick insect (Dryococelus australis) was once very common on Lord Howe
Island, but thought to have become extinct soon after black rats were introduced to the Island
1918. In 2001 researchers discovered a tiny population of less than 30 individuals living on Ball’s
Pyramid, a small rocky island 23km from Lord Howe Island, and have subsequently collected two
breeding pairs for breeding in captivity. The ultimate goal is to breed sufficient numbers of the stick
insect to allow their reintroduction to Lord Howe Island.

Question 15

The conservation status of the Lord Howe Island stick insect is most likely listed as
A. Vulnerable.

B. Critically endangered.

C. Not threatened.

D. Extinct in the wild.

Question 16

The main goal of the captive breeding program with later release of offspring to Lord Howe Island
is to increase

A. species diversity.
B. population numbers.
C. endemism.

D. genetic diversity.
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Question 17

A population of the Black-footed rock wallaby (Petrogale lateralis) lives on Barrow Island off north-
western Australia. Cut off from the mainland, they have been isolated from mainland populations
for around 10 000 years. Studies have shown that the Barrow Island population have extremely
low levels of genetic variability.

A consequence of this low genetic diversity is that the Black-footed rock wallabies on Barrow
Island

A. are likely to be susceptible to the same selection pressures.
B. are likely to evolve into a new species of wallaby.

C. will be well adapted to their isolated environment.

D. will become extinct.

Question 18

Australia is a signatory to the Ramsar Convention, an international treaty that aims to

A. ensure that international trade in wild animals and plants does not threaten their survival.
B. lower greenhouse gas emissions that cause climate change.

C. conserve wetland habitats through sustainable use and management.

D. protect the ozone layer by phasing out the production of damaging chemicals.

Question 19

A recent study of the blue-breasted fairy-wren, a small bird endemic to Western Australia’s
wheatbelt region east of Perth, found that habitat loss and fragmentation was a significant threat to
their survival. The establishment of wildlife corridors is one strategy that has been proposed to limit
the effects of habitat fragmentation.

Wildlife corridors are believed to

A. facilitate the movement of animals from one habitat to another.
B. increase genetic drift and inbreeding between subpopulations.
C. reduce competition from exotic species.

D. all of the above.

Question 20

Population Viability Analysis (PVA) can be used by conservation biologists to

A. monitor the success of conservation management strategies.

B. measure the biodiversity of a particular area.

C. rank potential management options aimed at reducing the risk of a population’s extinction.
D. analyse genetic differences between two different populations.
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Section B — Short answer questions.
Question 1

The use of incandescent light bulbs in Australia is currently being phased out and replaced by
fluorescent bulbs. By 2010 it will be illegal to sell standard incandescent bulbs.

The poor energy efficiency of incandescent light bulbs when compared with fluorescent bulbs is the
main reason behind their being phasing out.

a. Assuming that the energy efficiency of an incandescent light bulb is 4% and the fluorescent
bulb’s energy efficiency is 22%; calculate the amount of electrical energy that must be input to
each bulb to get an output of 100J of light energy. Show all working.

Incandescent light bulb Fluorescent light bulb

4 marks

b. What is the Second Law of Thermodynamics? Your answer should make reference to the
energy efficiency of the light bulbs calculated in part a.

2 marks
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Question 2

Melbourne is the second largest city in Australia with a population of approximately 3.8 million
people. It is a major centre of commerce and industry, including being home to Australia’s busiest
seaport and other major manufacturing industries including Ford and Toyota. Despite having an
integrated public transport system including the largest tram network in the world, Melbourne has a
high dependency on private cars for transport with an extensive network of roads spreading
through all suburbs.

a. Name one fossil energy source that is used to supply part of Melbourne’s energy requirements.

Describe how this fossil fuel energy source is used to help meet the energy needs of
Melbourne.

3 marks
b. Name one non-fossil fuel energy source that you have studied.

Describe how this non-fossil fuel energy source is used to help meet the energy requirements
of a specific geographic location (town or region).

3 marks
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c. Evaluate the potential of your non-fossil fuel energy source described in part b. to substantially
meet the energy needs of Melbourne, replacing its current reliance on fossil energy sources.
You should make mention of its availability, economy and environmental impact.

5 marks
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Question 3

The following graph shows changing atmospheric concentration of carbon dioxide as measured at
the Cape Grim Baseline Air Pollution Station located in remote north-western Tasmania.

Carbon dioxide at Cape Grim, Tasmania
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a. Atmospheric carbon dioxide concentrations at Cape Grim have increased significantly since
measurements were first taken in the mid-1970s and continue to increase. Calculate the

percentage increase in carbon dioxide concentrations between 1980 and 2005. Show your
working.

2 marks

b. Similar trends have been observed for other air monitoring stations around the world. Name
two main sources of carbon dioxide that could be used to explain this trend of increasing global
atmospheric carbon dioxide concentrations.

2 marks
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c. Carbon dioxide is an important greenhouse gas. Increasing global atmospheric carbon dioxide
concentrations have been named as a major contributor to the enhanced greenhouse effect.

Explain the role that increasing global atmospheric concentrations of greenhouse gases such
as carbon dioxide, play with respect to the enhanced greenhouse effect.

Your answer should include a fully labelled diagram, with reference to
. the types of incoming solar radiation
. the types of radiation re-emitted from the earth’s surface
. radiation absorbed in the atmosphere.

6 marks

d. With reference to one specific geographic location (town or region), describe how the
enhanced greenhouse effect may impact on life.

3 marks
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e. i. Outline one strategy for reducing the enhanced greenhouse effect.

3 marks

ii. Evaluate the effectiveness of this strategy for reducing the enhanced greenhouse effect.
You should make reference to the positive and negative aspects that implementing the
strategy may have on society and the environment.

3 marks

Question 4

In 1994 a new species of conifer, Wollemia nobilis was discovered about 150km west of Sydney in
a rainforest gorge of the Blue Mountains. Better known as the Wollemi Pine, before being found it
had been presumed extinct for around two million years. Today fewer than a hundred trees are
known to be growing wild in three localities not far apart from each other.

Studies have shown that the Wollemi Pine is at risk of extinction in the wild primarily due to its
limited genetic variability.

a. Explain why the Wollemi Pine’s genetic diversity would be an important factor for its survival.

2 marks

b. Outline one management strategy that could be implemented that would improve the Wollemi
Pine’s chances of survival.

3 marks
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Question 5

A study was conducted to investigate the changes in a marine coastal reef community following a
large destructive storm event. For the study a single reef which had previously been sampled prior
to the storm was again sampled 30 days after the storm event.

The results of this study are shown below.

Species Nulronber of individuals Numbe!‘ of individuals
efore the storm following the storm.

Species 1 40 10
Species 2 20

Species 3 30

Species 4 15

Species 5 20 10
Species 6 30 30
Species 7 0 70
Species 8 0 30

a. What was the species richness recorded at the reef before and after the storm?

Species richness before the storm Species richness following the storm.

2 marks

The Berger-Parker Diversity Dominance Index is a simple species diversity index that can be used
to assess the biodiversity of disturbed environments. The Index expresses the proportional
importance of the most abundant species. It is given by

Berger-Parker Index (D)= the total number of individuals (N)

the number of individualsin the most common species (Nmax)

A higher value of D indicates a greater species diversity.
b. Calculate the Berger-Parker Diversity Index for both before and after the storm at the reef.

Before the storm Following the storm
Total number of individuals (N)
Number of individuals in the
most common species (Nmax)
Berger-Parker Index (D)
(N / Nmax)
4 marks
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c. Evaluate the impact that the storm event had on the coastal reef’s biodiversity. Your answer
should include reference to both species richness and species diversity.

4 marks

Question 6

Lake Connewarre is a large estuarine, shallow lake near the mouth of the Barwon River south of
Geelong. It is an important wetland habitat for many birds including the threatened Curlew
Sandpiper (Calidris ferruginea). The Curlew Sandpiper is a small wading bird which breeds on the
tundra of Arctic Siberia in the northern hemisphere and then migrates to the southern hemisphere
during the northern winter.

Australia is a signatory to the Ramsar Convention. Lake Connewarre is included within the Port
Phillip Bay (Western Shoreline) and Bellarine Peninsula Ramsar Site, one of 11 wetland Ramsar
sites found in Victoria.

Describe how the Ramsar Convention relates to the Curlew Sandpiper’s conservation.

2 marks
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Question 7
Name a threatened species you have studied this year.

a. i. Which International Union for the Conservation of Nature (IUCN) conservation category has
this species been assigned to?

1 mark

iil. Explain the meaning of this conservation category.

2 marks

b. The Flora and Fauna Guarantee Act 1998 is the principle legislation in Victoria aimed at
protecting biodiversity. Explain the relevance of this act as it relates to the protection of your
threatened species.

2 marks
c. Describe the main threats to this species that has placed it at risk of extinction.

3 marks
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d. Outline two specific strategies that have been used, or could be used, as part of a wider
management plan to conserve this species from the threats described in part c.

4 marks

e. Evaluate the effectiveness of each of these strategies outlined in part ¢ in reducing the risk of
extinction to this species.
Your answer should include reference to the processes involved, or that would be involved, in
evaluating the effectiveness of each strategy.

5 marks
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