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Sec�on A – Mul�ple Choice 

Instruc�ons for Sec�on A 

Choose only one correct response for each ques�on on the answer sheet provided. 
Circle the correct response on your answer sheet. No marks are deducted for an incorrect response. 
No marks will be awarded if more than one response is circled. 
 
Ques�on 1  
Which category of biodiversity primarily focuses on the varia�on within popula�ons and among individuals 
of a species? 

A. Gene�c biodiversity. 
B. Species biodiversity. 
C. Ecosystem biodiversity. 
D. Community biodiversity. 

 
Ques�on 2 
Ecosystems are a source of renewable services that impact human health and wellbeing. Which category of 
ecosystem services is associated with recrea�onal services and a sense of place for humans? 

A. Provisioning services. 
B. Regula�ng services. 
C. Suppor�ng services.  
D. Cultural services. 

 
Ques�on 3 
Tectonic plate movement is a natural change that influences biodiversity. How does tectonic plate 
movement lead to species endemism? 

A. By crea�ng barriers that isolate popula�ons, leading to specia�on. 
B. By causing climate change that drives species to adapt rapidly. 
C. By facilita�ng long-distance dispersal of species across con�nents. 
D. By regula�ng volcanic ac�vity that creates new habitats for endemic species. 

 
Ques�on 4 
At �mes in Earth’s history, significant mass ex�nc�ons have occurred. Which of the following lists the 
features of a mass ex�nc�on? 

A. Isolated event, affects vulnerable species in an area, usually take less than 1 million years. 
B. Widespread event, affects most species alive at the �me, occurs gradually over hundreds of millions 

of years. 
C. Widespread event, affects most species alive at the �me, usually take less than 1 million years. 
D. Widespread event, affects most mammal species alive at the �me, usually take less than 1 million 

years. 
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Use the following information to answer Questions 5–8. 
Kakadu Na�onal Park in the Northern Territory is a prominent example of a na�onal park in Australia and is 
also a classified World Heritage site. Kakadu Na�onal Park encompasses diverse ecosystems including 
wetlands, floodplains, and mangrove forests that provide essen�al habitat for numerous species. 

Ques�on 5 
Despite having a protected status, Kakadu National Park faces threats to its biodiversity. Which of the 
following would not pose a threat to biodiversity in Kakadu National Park? 

A. Climate change. 
B. Improved targe�ng of pes�cides in agricultural areas. 
C. Loss of pollinators, dispersal agents, host species or symbionts that affect reproduc�on and 

persistence of species. 
D. Introduced species that compete for shelter, food, and water. 

 
Ques�on 6 
As a strategy for maintaining and growing biodiversity, an advantage of a protected areas is: 

A. Protected areas are often isolated islands in a landscape fragmented by human activities such as 
agriculture, urbanization, and infrastructure development. 

B. Protected areas often cover only a fraction of the Earth's surface and may not represent all 
ecosystems and biodiversity types equally. 

C. Protected areas benefit from legal and institutional frameworks that provide legal status, 
management guidelines, and enforcement mechanisms to protect biodiversity effectively. 

D. Protected areas may not be resilient to the impacts of climate change, such as shifting temperature 
and precipitation patterns, altered fire regimes, and sea-level rise. 
 

Question 7 
As a classified World Heritage Area, Kakadu Na�onal Park would 

A. no longer belong to the people of Australia. 
B. be prevented from hos�ng tourist ac�vity. 
C. be protected by interna�onal agreements. 
D. guarantee no species in the park become ex�nct.  

 
Ques�on 8 
Kakadu Na�onal Park provides an example of how protected areas can contribute to the conserva�on of 
species like the saltwater crocodile and preserving biodiversity and ecological integrity for future 
genera�ons. 
This provides an example of the sustainability principle: 

A. Efficiency of resource use. 
B. Intergenera�onal equity.  
C. Intragenera�onal equity.  
D. Precau�onary principle. 

 
Ques�on 9 
Which principle best represents the requirement that tourists visi�ng some Na�onal Parks and camping 
sites must have purchased a permit in Australia? 

A. Intergenera�onal equity. 
B. Efficient resource use. 
C. Precau�onary principle. 
D. User-pays principle. 
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Ques�on 10 
Which option represents how the Flora and Fauna Guarantee Act 1988 (Vic) protects threatened species? 

A. By restric�ng land use changes.  
B. Regula�on of interna�onal trade of the species. 
C. Providing legal protec�on and management measures to conserve species.  
D. By iden�fying and assessing species' conserva�on status 

 
Ques�on 11  
Which option best represents the principle ‘Intergenerational equity’? 

A. Upgrading of drainage systems in an urban se俿�ng by the local council. 
B. Regula�ons in the fishing industry that control the �ming of fishing, the types of fishing gear and 

boats, and catch quotas.  
C. Transferring government owned land for the establishment of livestock farming. 
D. Increasing the costs at local landfill sites. 

 
Ques�on 12  
Which of the challenges to sustainability does the use of farming prac�ces such as crop rota�on, mixed 
crop-livestock methods, and on-site energy produc�on address? 

A. Food. 
B. Energy. 
C. Water. 
D. All the above. 

Ques�on 13  
Scien�sts working in the Serenge� Na�onal Park, Tanzania, focus their conserva�on efforts on maintaining 
the integrity of the en�re savanna ecosystem, which supports a diverse array of wildlife. This viewpoint is 
described as: 

A. Ecocentrism. 
B. Anthropocentrism. 
C. Biocentrism. 
D. Technocentrism. 

Ques�on 14  
A local Landcare group is working on a project to build rock walls, create terracing, and plant native 
vegetation to help stabilise slopes and prevent sediment runoff into waterways. This is primarily an 
example of 

A. a conserva�on covenant. 
B. erosion control.  
C. reintroduc�on of previously endemic species.  
D. protected areas. 
 

Ques�on 15  
The Environment Protec�on Authority (EPA) conduc�ng audits and compliance checks on the wastewater 
industry is part of 

A. a regulatory framework system 
B. deals between industries that produce wastewater. 
C. the User-pays principle. 
D. Stakeholder agreements. 
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Ques�on 16  
The table below lists the global warming poten�al for the major greenhouse gases over 100 years. 

Greenhouse gas Global warming poten�al over 100 years 

Carbon dioxide 1 
Methane 28 – 36 
Nitrous oxide 265 – 298 
Chlorofluorocarbons 125 – 152 
Hydrochlorofluorocarbons 125 
Perfluorocarbons 6,500 
Sulphur hexafluoride 23,900 

 
Which statement below is incorrect? 

A. Among the listed gases, sulphur hexafluoride has the highest global warming poten�al over a 100-
year period. 

B. One methane molecule will warm the Earth more than one nitrous oxide molecule over a 100-year 
period. 

C. Chlorofluorocarbons and hydrochlorofluorocarbons have global warming poten�als within a similar 
range over a 100-year period. 

D. Carbon dioxide has a global warming poten�al of 1 in a 1000-year period. 
 
Ques�on 17 
Climate scien�sts gain an understanding of past climate ac�vity through the study of ice cores. The small 
bubbles of gas found in the ice can be extracted and analysed to determine historic atmospheric 
concentra�ons. Which of the below gases cannot be studied with this technique?  

A. Methane. 
B. Oxygen. 
C. Halons. 
D. Carbon dioxide. 

Ques�on 18 
The United Na�ons body that prepares regular Assessment Reports outlining the state of scien�fic, 
technical and socio-economic knowledge of climate change is called 

A. The United Climate Change Panel. 
B. The Interna�onal Panel on Climate Change. 
C. The United Interna�onal Panel for Climate Change. 
D. The Intergovernmental Panel on Climate Change. 

 
Ques�on 19 
Scien�sts use complex mathema�cal representa�ons of the climate to help us understand and predict 
future climate change. These are called 

A. climate models. 
B. proxy records. 
C. circula�on graphs. 
D. temperature anomalies. 
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Ques�on 20 
Climate change affects living organisms, and it is thought that over the next two decades it will become the 
number one threat to Earth’s biodiversity.  Which of the below would not be considered an effect of 
climate change? 

A. Reduced ecosystem resilience. 
B. Reduc�on in gene�c diversity. 
C. Increased ex�nc�on rates of species. 
D. Increased pollina�on services by species. 

Ques�on 21 
The greenhouse effect is a result of interac�ons of solar radia�on with the Earth’s atmosphere and surface. 
Which of the below forms of radia�on is absorbed by ozone in the stratosphere? 

A. Infrared radia�on. 
B. Ultraviolet radia�on. 
C. Visible light. 
D. Gamma. 

Ques�on 22 
The human popula�on can respond to climate change with both mi�ga�on and adapta�on strategies. 
Which of the below is an example of an adapta�on strategy? 

A. Turning off lights in a room when the room is empty. 
B. Walking to school instead of driving in a car. 
C. Weather proofing design features in new buildings to make them stronger in storm condi�ons. 
D. Increasing the number of houses that have solar panels by reducing the cost of their purchase and 

installa�on. 

Ques�on 23  
Which energy source has the poten�al to reduce anthropogenic greenhouse gas emissions? 

A. Oil. 
B. Natural Gas. 
C. Hydropower. 
D. Petroleum. 

 
Ques�on 24  
The rota�on of the blades on a wind turbine is a form of what energy? 

A. Poten�al. 
B. Kine�c. 
C. Nuclear. 
D. Chemical. 
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Use the following informa�on to respond to Ques�ons 25 & 26 

This graph demonstrates total electricity genera�on and renewable electricity genera�on in terawa㿿� hours 
from 1977-78 to 2021-22 in Australia.  

 
Source: Australian Government: Department of Climate Change, and Energy, and the Environment and Water 2024. 

h㿿�ps://www.energy.gov.au/energy-data/australian-energy-sta�s�cs 

Ques�on 25  
The percentage increase of renewable electricity genera�on in terawa㿿� hours from 1977 to 2022 is 
approximately: 

A. 18% 
B. 75% 
C. 180% 
D. 300% 

Ques�on 26  
In 2021-2022 what percentage of total electricity genera�on in terawa㿿� hours was produced from 
renewable sources in Australia?  

A. 300% 
B. 79% 
C. 29% 
D. 180% 

Ques�on 27  
Students in an Environmental Science class were inves�ga�ng water pollu�on in local waterways. Which 
scenario highlights a poten�al threat to the validity of their water pollu�on test? 

A. Water samples collected from mul�ple loca�ons with consistent sampling techniques. 
B. A consistent sampling technique with uncalibrated equipment. 
C. Water samples analysed and cross-referenced with historical data. 
D. Water pollu�on tests using a standardised scien�fic methodology and sharing of data between 

other groups in the class. 
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Ques�on 28  
Which op�on correctly differen�ates between precision and accuracy in scien�fic measurements? 

A. Precision refers to how closely a set of measured values are to the true value, while accuracy 
refers to the consistency of repeated measurements. 

B. Precision refers to how closely a set of measured values agree with each other, while accuracy 
refers to how close a measured value is to the true value. 

C. Precision and accuracy are interchangeable when describing reliability of measurements. 
D. Precision refers to the reliability of scien�fic instruments, while accuracy refers to the how easily 

the experimental results are repeatable. 

Use the following informa�on to answer Ques�ons 29 & 30 

Conserva�onists developed a method to es�mate insect diversity at Mt Rothwell Conserva�on and 
Research Reserve – an area consis�ng of basalt plains; granite rocky outcrops; and open grassy woodland. 

Ques�on 29  
Which scenario highlights a poten�al source of systema�c error in their experimental design? 

A. Collec�ng insects using a trap design for larger species as they are easier to count  
B. Collec�ng insects using a variety of trapping methods such as pi�all, sweep nets, and light traps. 
C. Collec�ng insects from a variety of loca�ons across the grasslands. 
D. Sampling efforts are conducted during different �mes of the day and across mul�ple seasons. 

 
Ques�on 30  
Which op�on best illustrates quan�ta�ve data that the conserva�onists gathered? 

A. The total number of individual species found in the Reserve  
B. Descrip�ons of various insect species found in the Reserve. 
C. Categories of flora species that insect species demonstrated a preference for. 
D. Detailed accounts of interac�ons between the insect species and other fauna species. 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of Sec�on A. 
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Sec�on B (90 marks) 

Instruc�ons for Sec�on B  
Answer all ques�ons in the spaces provided. 

Ques�on 1 (10 marks) 

The Black Summer Bushfires of 2019-2020 burnt an unprecedented area of Eastern Australia, with severe 
economic, environmental, and human impacts. 

Of significance to Victorian biodiversity, 6317 hectares of Victorian rainforest was burnt during the 
bushfires represen�ng 18% of the total amount of rainforest in Victoria. During the summer of 2019-20, 
bushfires burned around 6,300 ha of rainforest at high severity.  

Conserva�on scien�sts are concerned about the impact of the fires on rainforest ecosystems in Eastern 
Victoria. As part of their inves�ga�ons, scien�sts sampled a typical rainforest loca�on impacted by the fires. 
Scien�sts used quadrats to record plant species present and the total number of organisms of each 
individual species. 

Source: Department of Environment, Land, Water and Planning, Melbourne, Victoria.  
Crea�ve Commons A㿿�ribu�on 4.0 Interna�onal licence 

a. Describe one factor scien�sts should consider in determining the shape of the quadrats used for 
sampling the rainforest site.                2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 

The rainforest site was used in a previous study before fire impacted the site. Plant species present and the 
total number of organisms of each individual species were recorded.  

Simpson’s Index of Diversity (SID) was calculated by the scien�sts to measure species diversity of the site. 

SID can be calculated using the following formula. 

SID = 1 - Σ [ni (ni − 1)] 
                     N(N-1) 

b. What does ni represent in the formula?               1 mark 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 
 

 

 

 

Sec�on B – Q1 con�nues  
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The data collected before and a�er the fire is recorded in table below. 

c. Use the figures in the table and the spaces provided to calculate SID for the site a�er fire. The SID 
value before fire has already been calculated.            3 marks 
 

 Before 2020 fire  A�er 2020 fire 

Species ni ni -1 ni (ni – 1)  ni ni -1 ni (ni – 1) 

Southern Sassafras  6 5 30  0   

Lilly Pilly  8 7 56  0   

Jungle Grape 10 9 90  0   

Rough Tree-fern 13 12 156  11   

So� Tree-fern  10 9 90  8   

Musk Daisy-bush 20 19 380  9   

Shiny Shield-fern   4 3 12  15   

Cat’s-ear 0 0 0  10   

Spear Thistle  0 0 0  6   

Blackberry 0 0 0  8   

N = 

N-1 = 

71 

70 
 

Σ [ni (ni − 1)] 

= 814 
 

N=  

N-1 = 
 

Σ [ni (ni − 1)] 

= 

N (N-1) = 4970    N(N-1) =   

 

 
 SID = 

1-   814_ 
     4970 

  SID =  

 SID = 1 - 0.164   SID =  

 SID = 0.836   SID =  

 

d. Evaluate whether the species diversity has increased or decreased a�er fire at the rainforest site 
according to SID.                                                2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 
 

Sec�on B – Q1 con�nues 
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e. A�er conduc�ng research into Victorian rainforest ecosystems, an Environmental Science student 
notes that Cat’s-ear, Spear Thistle, and Blackberry are weed species while Southern Sassafras and 
Lilly Pilly are important canopy species. Using this new informa�on and the data in the table above, 
describe a limita�on of Simpson’s Diversity Index as a measure of species diversity.  

2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 
Question 2 (11 marks) 
The Eastern Quoll is a medium-sized carnivorous marsupial that was once found throughout south-east 
Australia and in Tasmania. It disappeared from the Australian mainland last century, due to disease, 
predation by foxes and feral cats, and poisoning. The Eastern Quoll is currently listed as Endangered under 
the EPBC Act. 

 
Source: Department of Climate Change, Energy, the Environment and Water. Crea�ve Commons A㿿�ribu�on 4.0 Interna�onal licence 

a. As carnivores, Eastern Quolls help control pest insects thereby providing an ecosystem service 
that benefits human health and well-being. State the category of ecosystem service that this 
predation belongs to and provide a reason for your response.          2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

b. Current populations of the Eastern Quoll are small and have low genetic diversity. Disease is 
potentially a severe threat to the future viability of Eastern Quoll populations. Outline how low 
genetic diversity makes Eastern Quolls vulnerable to disease.                      2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

Sec�on B – Q2 con�nues 
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c. In April 2024, 19 cap�vely bred Eastern Quolls were released into a purpose-built wildlife enclosure 
at Booderee Na�onal Park in New South Wales. The 80-hectare sanctuary at the park’s Botanic 
Gardens has a 1.8-metre-high fence with a curved umbrella top to help protect Eastern Quolls from 
introduced predators like foxes.  
Provide one advantage and one disadvantage of this cap�ve breeding and reintroduc�on program 
as a strategy for reducing the risk of ex�nc�on of the Eastern Quoll.          2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

d. According to the IUCN Red List, the Eastern Quoll’s current conserva�on status is endangered. If 
cap�ve breeding and other strategies lead to a reduc�on in the risk of ex�nc�on, state the possible 
new conserva�on category of the Eastern Quoll.              1 mark 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 
e. Describe one quan�ta�ve assessment indicator that would be used to provide evidence that the 

Eastern Quoll has an improved conserva�on status.             2 marks 
 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 
f. Outline one prac�cal technique that could be used to measure the indicator described in part e. 

2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 
 
 

 

 

 

 

Sec�on B con�nues 
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Ques�on 3 (11 marks)                

 

 

 

 

     

 

 
Image source: Crea�ve Commons A�ribu�on 4.0 Interna�onal 

Sydney Harbour, New South Wales is one of the largest natural harbours in the world with a catchment 
area of 55.7km2. It has an open entrance and complex shoreline. The Harbour and its tributaries hold 
significant cultural, heritage, recrea�onal and economic value (transport, mari�me, defence and tourism 
industries). Over the last two centuries 50% of the shoreline has been modified with as seawalls, pilings, 
pontoons, marinas, and energy genera�on and communica�ons infrastructure. Climate change is 
intensifying the threat to the ecosystem, with changes to water quality, temperature, and �dal pa㿿�erns.  

20 years of research into declining biodiversity and water quality of Sydney Harbour, has prompted the 
installa�on of ar�ficial habitats to reverse this trend. Locally sourced sandstone blocks are carved into 
complex, sloped and stepped panels to follow the historic and natural shoreline, headlands, and coves. 
These habitats will replace current ver�cal concrete seawalls. The panels increase available habitat and 
mimic natural features of the ecosystem. The panels also provide protec�on to marine life from predators 
and environmental stressors such as impacts of climate change, and the stepped design enables people to 
access the marine environment. Each sandstone panel is expected to last at least 20 years. 

Since 2018, more than 900 panels have been installed in the harbour. Researchers found that within hours 
of installa�on microscopic organisms and invertebrates inhabited the modules, and within several few 
months, the panels were crowded with marine life. A�er 1-2 years there was a 36% increase in fish, 
seaweed, and invertebrate numbers compared to unmodified seawalls. 85 species of invertebrates, 
seaweeds, and fish were found to be living on the panels – which is comparable to biodiversity hotspots 
found nearby. Improved water quality has also been recorded. Natural weathering of the sandstone will 
result in more rock pools and an increase in algae species.  

Informa�on adapted from: h�ps://www.environment.nsw.gov.au/topics/water; h�ps://news.unsw.edu.au/en/inside-the-
mission-to-restore-the-waters-of-sydney-harbour; h�ps://soe.dcceew.gov.au/coasts/case-studies 

 
a. Describe the role that residents or business owners could have in the decision-making process for 

the living sea wall project.                1 mark 
___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

Sec�on B – Q3 con�nues 

 

https://www.environment.nsw.gov.au/topics/water
https://news.unsw.edu.au/en/inside-the-mission-to-restore-the-waters-of-sydney-harbour
https://news.unsw.edu.au/en/inside-the-mission-to-restore-the-waters-of-sydney-harbour
https://soe.dcceew.gov.au/coasts/case-studies
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b. Explain how the Precau�onary Principle should have been applied to this case. Make clear the 
defini�on of the principle in your response.            2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________ 

 
c. Describe how local Indigenous knowledge will assist in the success of this project.                   1 mark 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 
d. Iden�fy one cost and one benefit of the sea wall project related to the sustainability dimensions in 

the table below.                       2 marks 
 

 Cost Benefit 

Social 

 
 
 
 
 
 

 

Economic 

 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

Sec�on B – Q3 con�nues 
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e. Cri�cs of the living sandstone sea wall have claimed: 
“This project is not sustainable. The sandstone panels will require replacing every 20 years due to 

natural erosion. Concrete panels should be the preferred op�on”. 
 

Do you agree or disagree with this statement? Jus�fy your opinion by using the sustainability 
principles - Conserva�on of Biodiversity and Ecological Integrity and Efficient Resource Use. Make 
clear the defini�on of the principles in your response.            5 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 

 

 

 

 

 

 

 

 

 

 

 

Sec�on B con�nues 
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Ques�on 4 (7 marks) 

Sea Forest is a Tasmanian company dedicated to figh�ng climate change. The team cul�vates Asparagopsis, 
a red seaweed na�ve to the waters of Tasmania which has a high average growth rate with the biomass of 
the plant increasing between 7% to 13% per day. Approximately 40% of its biomass is made up of carbon. 
Sea Forest farms Asparagopsis both in the ocean and in land-based tank systems. Sea Forest collects 
bioac�ves created by the plant that when added to livestock feed in low quan��es can greatly reduce the 
produc�on of methane gas from these animals. Addi�onally, the scien�sts at the company have 
successfully replicated these chemicals to create a synthe�c version which can be added to livestock feed.  

Source: h�ps://www.seaforest.com.au/ 

a. Describe the impact that ocean farming of Asparagopsis’ could have on the hydrosphere and 
atmosphere.                              2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 
b. Judy and Mel were learning about Sea Forest in their Environmental Science class. Judy claimed that the 

company’s approach to tackling climate change was one of mi�ga�on while Mel argued that it was one 
of adapta�on.  Explain which student is correct, including defini�ons of climate change mi�ga�on and 
adapta�on in your answer. 

                              3 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 
c. Sea Forest is working directly with farmers to reduce methane emissions from their livestock.  Iden�fy 

and describe one other agricultural prac�ce that leads to increased greenhouse gas concentra�ons in 
our atmosphere.                      2 marks 
 
___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

Sec�on B con�nues 

https://www.seaforest.com.au/
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Ques�on 5 (14 marks) 

This year the world reached a concerning climate milestone. Between June 2023 to May 2024 there was 
unprecedented global heat, with data showing that May 2024 was the ho㿿�est May on record.  This global 
warming is a result of the enhanced greenhouse effect.  

Source: h㿿�ps://www.abc.net.au/news/2024-06-05/world-the-ho㿿�est-on-record-12-months-in-a-
row/103904150?utm_campaign=abc_news_web&utm_content=link&utm_medium=content_shared&utm_source=abc_news_web 

a. Outline the natural greenhouse effect, indica�ng the three main types of incoming radia�on and 
describing how these interact with the atmosphere and the Earth’s surface. 

3 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 
b. Compare the natural and enhanced greenhouse effects.           3 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 

One of the direct effects of global warming caused by the enhanced greenhouse effect is mel�ng sea ice 
and glaciers which alters their interac�ons with solar radia�on. This is due to the albedo effect. 

c. Iden�fy the surface that would have a higher albedo, a polar ice cap or the deep ocean.  Jus�fy your 
response and include a defini�on of albedo in your answer.  

3 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 
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d. Climate scien�sts have confirmed that the ice-albedo feedback is leading to increased amounts of 
snow and ice mel�ng. Describe this feedback process.  

3 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 

e. Due to Australia’s varied and diverse ecosystems, climate modelling is used by scien�sts researching 
ice-albedo feedback and climate change. This data is used when developing mi�ga�on plans. 
Explain one advantage and one disadvantage of using this data. 

2 marks 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 
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Ques�on 6 (11 marks) 

In March 2024, the Victorian Government awarded grants to 20 towns to install neighbourhood ba㿿�eries 
under the first round of the 100 Neighbourhood Ba�eries Program. Neighbourhood ba㿿�eries store energy 
generated by domes�c solar systems for later use. The government claims that these ba㿿�eries also “enable 
households to generate and consume more renewable energy locally – helping to drive down power bills”. 
The largest ba㿿�ery project to be funded in this first round is on Phillip Island with seven 250-kilowa㿿� hour 
(kWh) ba㿿�eries to be installed providing 1750 kWh of storage.        

Source: State of Victoria (Department of Energy, Environment and Climate Ac�on) Crea�ve Commons 

a. Families in the community who wish to par�cipate in this project have claimed that the ba㿿�eries will be 
of benefit to them as cost-of-living pressures rise. Iden�fy which of the sustainability principles this 
applies to. Jus�fy your response.                                            2 marks   

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

            
b. With the installa�on of the Phillip Island ba㿿�eries the local council is predic�ng an increased rate of 

installa�on of roo�op solar systems on the island.  Describe one advantage and one disadvantage of 
solar generated electricity.                       2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 
c. Before the community ba㿿�eries program, many residents of Phillip Island had roo�op solar panels.  

Excess electricity generated by their solar systems was sent back into the grid.  Explain why supporters 
of the new community ba㿿�ery project say that this program will provide a more efficient source of 
electricity than relying on roo�op solar systems alone.            2 marks 
___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 
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d. Thirty years ago, the Phillip Island community did not have access to renewable energy sources and 

relied upon coal-generated electricity. Iden�fy a fossil fuel - other than coal -and describe one 
advantage and one disadvantage of using it to generate electricity.          3 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 
e. Coal used for electricity genera�on is obtained through mining. Once the mine is depleted of the coal, 

rehabilita�on must take place. Iden�fy and describe one mining rehabilita�on technique that could be 
used to restore a coal mine. 

                             2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 
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Ques�on 7 (13 marks) 
In Australia the increasing demand for reliable energy is an ongoing problem for Governments. This issue 
has again raised the debate around nuclear power in Australia. Two current energy produc�on proposals in 
Victoria include: 

Proposal 1: 
A nuclear power sta�on in Victoria at the Loy Yang coal power sta�ons near Traralgon (located on the map 
below). Exis�ng coal mine infrastructure, including the cooling resources will be used along with new 
infrastructure to build the nuclear reactor.  A nuclear power sta�on on this site poten�ally ensures 2.2 
Gigawa㿿�s of constant energy and a yet unknown number of ongoing jobs and temporary construc�on jobs. 

Proposal 2: 
An offshore windfarm project proposed for the area (pictured below) off Lakes Entrance, in the east, and to 
the south of Wilsons Promontory, in the west. The area was declared by the Government in 2022 and 
covers approximately 15,000 square kilometres. The wind farm will use exis�ng and new energy 
infrastructure. It has the poten�al to generate 25 Gigawa㿿�s of energy and create 15,000 jobs during 
construc�on and 7,500 ongoing jobs. 

 

Source: Department of Climate Change, Energy, the Environment and Water. 2024. Renewable Energy; 
h㿿�ps://www.dcceew.gov.au/energy/renewable/offshore-wind/areas/gippsland#toc_0 

a. Explain why the Australian public may be against the use of nuclear power in Australia.       2 marks 
 
___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 
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b. Describe one advantage and one disadvantage of the offshore wind farm.               2 marks 

 
___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

 
c. Explain why circular economy thinking is cri�cal when developing sustainable energy plans for Victoria. 

Include a defini�on of circular economy thinking in your explana�on.          4 marks
         
___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

d. In your opinion, which proposal best represents an Ecological Sustainable Development and should be 
recommend to the Government? Jus�fy your response.            5 marks 
 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________ 
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Ques�on 8 (13 marks)  

Along a sec�on of the Victorian coastline, park rangers recorded an increase in popula�on numbers of 
phytoplankton species and algal blooms. These were occurring within tourist areas where ar�ficial ligh�ng 
was in high use for night-�me ac�vi�es. Local Environmental Science students developed a laboratory 
experiment to inves�gate the best type of ligh�ng to use in these areas to minimise imbalances in the 
phytoplankton communi�es and reduce overall algal blooms. 

Students set up five test sta�ons in the laboratory with each sta�on containing iden�cal algal communi�es 
resembling those found along the sec�on of coastline that recorded the highest incidence of algal blooms. 
Sta�ons 2-5 were exposed to different coloured LED lights and Sta�on 1 was placed in the dark. 

• Sta�on 1 – placed in the dark with no exposure to LED light 
• Sta�on 2 – exposed to ar�ficial white LED light  
• Sta�on 3 – exposed to ar�ficial blue LED light  
• Sta�on 4 – exposed to ar�ficial green LED light 
• Sta�on 5 – exposed to ar�ficial red LED light 

Students measured algal growth each day for 28 days and presented their results in the graph below.  

 

a. Write a hypothesis that the students could use for this experiment.                     2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 
b. Iden�fy the control group in this experiment.             1 mark 

___________________________________________________________________________________ 

___________________________________________________________________________________ 
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i. Explain the importance of using a control in this inves�ga�on.         2 marks 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

c. Iden�fy the following variables in this inves�ga�on 
i. Independent variable                 1 mark 

___________________________________________________________________________________ 

___________________________________________________________________________________ 

ii. Dependent variable                 1 mark 

___________________________________________________________________________________

___________________________________________________________________________________ 

d. How can the students demonstrate the reproducibility of their inves�ga�on?        2 marks 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 
e. Describe the impact on the local ecosystem if the increased algal blooms are not managed.  2 marks 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

 
f. Based on this inves�ga�on, what type of LED lights should be used to minimise algal blooms along 

the coastline where visibility is required for humans at night. Jus�fy your response using the data 
above.                  2 marks 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

___________________________________________________________________________________

___________________________________________________________________________________ 

End of Examina�on. 
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