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Topics Covered:

Instructions to Students:

1. Read all questions carefully before attempting.

2. Show all working out - marks are awarded for method.

3. Calculator use is permitted except where stated otherwise.
4. Write your answers in the spaces provided.

5. If you need more space, use the additional pages at the end.

6. Time management is crucial - allocate approximately 1 minute per mark.
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Section A: Short-Answer Questions [20 marks]

Question 1 [5 marks]

Describe the characteristics of a clumped population distribution and provide an example of a species
that exhibits this type of distribution.

Question 2 [5 marks]

Explain the advantages and disadvantages of a uniform population distribution.

Question 3 [5 marks]

What are the implications of a random population distribution on species interactions and ecosystem
balance?

Page 0 | Population Structure and Ecosystem Balance Assessment

Question 4 [5 marks]

Compare and contrast the population structures of two different species, highlighting their similarities and
differences.
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Section B: Case Studies [30 marks]

Question 5 [15 marks]

Read the case study of a species that exhibits a clumped population distribution and answer the following
questions:

a) What are the reasons for the clumped distribution of this species? [5 marks]

b) How does the clumped distribution affect the species' interactions with its environment and other
species? [5 marks]

c) Predict the potential consequences of a change in the population structure of this species. [5 marks]

Question 6 [15 marks]

Read the case study of a species that exhibits a uniform popuiation distribution and answer the following
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questions:

a) What are the advantages of the uniform distribution for this species? [5 marks]

b) How does the uniform distribution affect the species' interactions with its environment and other
species? [5 marks]



c) Evaluate the impact of the uniform distribution on ecosystem balance and biodiversity. [5 marks]
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Section C: Data Analysis [20 marks]

Question 7 [10 marks]

Analyze the given data on the population structure of a species and determine the type of distribution it
exhibits.

Use the data to evaluate the impact of the population structure on ecosystem balance and biodiversity.

Question 8 [10 marks]

Predict the potential consequences of a change in the population structure of the species based on the
data.
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Population structure: the distribution of individuals within a population

Clumped distribution: a distribution where individuals are grouped together
Uniform distribution: a distribution where individuals are evenly spaced

Random distribution: a distribution where individuals are randomly dispersed
Ecosystem balance: the balance between different components of an ecosystem

Biodiversity: the variety of different species within an ecosystem
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References

IGCSE Biology textbook
Population ecology research articles

Ecosystem management reports
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Assessment Rubric

The assessment rubric will be used to evaluate student performance and provide feedback.
The rubric will include criteria such as:

e Content knowledge

Understanding and explanation

Application
Analysis and evaluation

Prediction and synthesis
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Student Instructions

Read each question carefully and answer to the best of your ability.
Use diagrams and charts to support your answers where necessary.

Make sure to manage your time effectively and complete all sections of the assessment within the allocated
time frame.
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Teacher Instructions

Administer the assessment in a quiet and comfortable environment, with minimal distractions.
Provide students with the necessary materials, including the question paper, case studies, and data.
Encourage students to ask questions if they are unsure about any aspect of the assessment.

Collect and mark the assessments according to the marking guide and provide feedback to students.
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Ecosystem Balance and Conservation

Ecosystem balance is crucial for maintaining the health and diversity of ecosystems. Human activities such as deforestation,
pollution, and climate change can disrupt this balance, leading to loss of biodiversity and ecosystem degradation. Conservation
efforts, such as habitat preservation and restoration, can help maintain ecosystem balance and protect endangered species.

Example: Coral Reef Conservation

Coral reefs are diverse ecosystems that provide habitat for numerous species. However, human activities such as overfishing and
pollution have led to coral bleaching and habitat destruction. Conservation efforts, such as establishing marine protected areas and
promoting sustainable fishing practices, can help protect coral reefs and maintain ecosystem balance.

Question 9 [10 marks]

Explain the importance of ecosystem balance and conservation, using the example of coral reef conservation.

Population Dynamics and Management

Population dynamics involve the study of population growth, decline, and stability. Understanding population dynamics is essential
for managing populations and maintaining ecosystem balance. Management strategies, such as culling and translocation, can be
used to control population sizes and maintain ecosystem balance.

Case Study: Wildlife Management in National Parks

National parks provide a unique opportunity for wildlife management and conservation. Managers use various strategies, such as
culling and translocation, to control population sizes and maintain ecosystem balance. For example, in Yellowstone National Park,
managers have used wolf reintroduction to control elk populations and maintain ecosystem balance.

Question 10 [10 marks]

Discuss the importance of ptisalatfonutyirafiics mrrd rhemagentealrnagdirgsteexample of wildlife management in national parks.

Biodiversity and Ecosystem Services




Biodiversity is essential for maintaining ecosystem services, such as pollination, pest control, and climate regulation. Human
activities, such as habitat destruction and climate change, can lead to loss of biodiversity and ecosystem degradation. Conservation
efforts, such as habitat preservation and restoration, can help maintain biodiversity and ecosystem services.

Example: Pollination Services

Pollination is a crucial ecosystem service provided by bees and other pollinators. However, habitat destruction and pesticide use have
led to declines in pollinator populations, threatening pollination services. Conservation efforts, such as planting pollinator-friendly
crops and reducing pesticide use, can help maintain pollination services and biodiversity.

Question 11 [10 marks]

Explain the importance of biodiversity and ecosystem services, using the example of pollination services.

Human Impact on Ecosystems

Human activities, such as deforestation, pollution, and climate change, can have significant impacts on ecosystems. Understanding
these impacts is essential for developing effective conservation strategies and maintaining ecosystem balance.

Case Study: Deforestation and Habitat Loss

Deforestation and habitat loss are major threats to biodiversity and ecosystem balance. Human activities, such as agriculture and
urbanization, have led to widespread deforestation and habitat destruction. Conservation efforts, such as reforestation and habitat
restoration, can help maintain ecosystem balance and protect endangered species.

Question 12 [10 marks]

Discuss the human impact on ecosystems, using the example of deforestation and habitat loss.
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Conservation Biology and Management

Conservation biology involves the study of conservation principles and practices. Understanding conservation biology is essential for
developing effective conservation strategies and maintaining ecosystem balance. Management strategies, such as habitat
preservation and restoration, can be used to protect endangered species and maintain ecosystem balance.

Example: Species Reintroduction



Species reintroduction is a conservation strategy used to reestablish populations of endangered species. For example, the
reintroduction of wolves to Yellowstone National Park has helped to control elk populations and maintain ecosystem balance.

Question 13 [10 marks]

Explain the principles of conservation biology and management, using the example of species reintroduction.

Ecosystem Services and Human Well-being

Ecosystem services, such as clean water and air, are essential for human well-being. Understanding the links between ecosystem
services and human well-being is essential for developing effective conservation strategies and maintaining ecosystem balance.

Case Study: Water Pollution and Human Health

Water pollution can have significant impacts on human health, particularly in developing countries. Conservation efforts, such as
wastewater treatment and pollution reduction, can help maintain ecosystem services and protect human health.

Question 14 [10 marks]

Discuss the links between ecosystem services and human well-being, using the example of water pollution and human health.
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Instructions to Students:

1. Read all questions carefully before attempting.

2. Show all working out - marks are awarded for method.

3. Calculator use is permitted except where stated otherwise.

4. Write your answers in the spaces provided.

5. If you need more space, use the additional pages at the end.

6. Time management is crucial - allocate approximately 1 minute per mark.
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Section A: Short-Answer Questions [20 marks]

Question 1 [5 marks]

Describe the characteristics of a clumped population distribution and provide an example of a species
that exhibits this type of distribution.

Question 2 [5 marks]

Explain the advantages and disadvantages of a uniform population distribution.

Question 3 [5 marks]

What are the implications of a random population distribution on species interactions and ecosystem
balance?
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Question 4 [5 marks]

Compare and contrast the population structures of two different species, highlighting their similarities and
differences.
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Section B: Case Studies [30 marks]

Question 5 [15 marks]

Read the case study of a species that exhibits a clumped population distribution and answer the following
questions:

a) What are the reasons for the clumped distribution of this species? [5 marks]

b) How does the clumped distribution affect the species' interactions with its environment and other
species? [5 marks]

c) Predict the potential consequences of a change in the population structure of this species. [5 marks]

Question 6 [15 marks]

Read the case study of a species that exhibits a uniform popuiation distribution and answer the following
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questions:

a) What are the advantages of the uniform distribution for this species? [5 marks]

b) How does the uniform distribution affect the species' interactions with its environment and other
species? [5 marks]



c) Evaluate the impact of the uniform distribution on ecosystem balance and biodiversity. [5 marks]
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Section C: Data Analysis [20 marks]

Question 7 [10 marks]

Analyze the given data on the population structure of a species and determine the type of distribution it
exhibits.

Use the data to evaluate the impact of the population structure on ecosystem balance and biodiversity.

Question 8 [10 marks]

Predict the potential consequences of a change in the population structure of the species based on the
data.
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Population structure: the distribution of individuals within a population

Clumped distribution: a distribution where individuals are grouped together
Uniform distribution: a distribution where individuals are evenly spaced

Random distribution: a distribution where individuals are randomly dispersed
Ecosystem balance: the balance between different components of an ecosystem

Biodiversity: the variety of different species within an ecosystem
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IGCSE Biology textbook
Population ecology research articles
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Assessment Rubric

The assessment rubric will be used to evaluate student performance and provide feedback.
The rubric will include criteria such as:

e Content knowledge

Understanding and explanation

Application
Analysis and evaluation

Prediction and synthesis
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Student Instructions

Read each question carefully and answer to the best of your ability.
Use diagrams and charts to support your answers where necessary.

Make sure to manage your time effectively and complete all sections of the assessment within the allocated
time frame.
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Teacher Instructions

Administer the assessment in a quiet and comfortable environment, with minimal distractions.
Provide students with the necessary materials, including the question paper, case studies, and data.
Encourage students to ask questions if they are unsure about any aspect of the assessment.

Collect and mark the assessments according to the marking guide and provide feedback to students.
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