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1. What is the first step in the nitrogen cycle?
A. Nitrification
B. Denitrification
C. Nitrogen Fixation
D. Ammonification

2. What is the net annual percentage growth for a city with a
population of 10,000, given 100 births, 40 deaths, 10
immigrants, and 30 emigrants?
A. 0.1%
B. 0.4%
C. 1.0%
D. 0.8%

3. Which international agreement did the United States fail to
sign in 1997?
A. Montreal Protocol
B. Kyoto Protocol
C. CITES
D. CERCLA

4. What is one method to protect endangered species?
A. Establishing protected areas or wildlife reserves.
B. Encouraging urban development around habitats.
C. Promoting unregulated hunting and fishing.
D. Increasing global tourism in critical habitats.

5. What are the four main categories of pollution?
A. Industrial, residential, commercial, and environmental
B. Air, water, land, and noise
C. Primary, secondary, environmental, and biological
D. Solid, liquid, gaseous, and thermal
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6. What does stabilization refer to in an environmental
context?
A. The act of making a substance volatile
B. The process of maintaining a state of firmness and

steadiness
C. The creation of new ecosystems
D. The depletion of natural resources

7. What phenomenon is caused by the reaction of nitrogen
oxides and sulfur dioxide with substances in the atmosphere?
A. Global warming
B. Acid rain
C. Thermal pollution
D. Visibility impairment

8. Which of the following is not considered a law pertaining
to environmental regulation?
A. Endangered Species Act of 1973
B. Ocean Dumping Ban Act of 1988
C. Federal Insecticide, Fungicide and Rodenticide Act of 1947
D. Radioactive Material Control Act of 1995

9. What is responsible for converting nitrogen-rich waste
compounds back into simple nitrogen compounds?
A. Decomposer bacteria
B. Plants
C. Nitrogen-fixing bacteria
D. Fungi

10. Which of the following is a renewable energy source?
A. Natural gas
B. Coal
C. Solar energy
D. Nuclear energy
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1. C
2. B
3. B
4. A
5. A
6. B
7. B
8. D
9. A
10. C
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Explanations
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1. What is the first step in the nitrogen cycle?
A. Nitrification
B. Denitrification
C. Nitrogen Fixation
D. Ammonification

The first step in the nitrogen cycle is nitrogen fixation. This process involves converting
atmospheric nitrogen gas (N₂), which is not directly usable by most organisms, into
forms that can be utilized by living organisms. Nitrogen fixation is primarily carried out
by certain bacteria, including those in the root nodules of legumes or free-living bacteria
in the soil. During this process, nitrogen is transformed into ammonia (NH₃) or related
compounds, making it accessible for plants to absorb and use to synthesize essential
biological molecules like amino acids and nucleotides.   This foundational step is crucial
because it initiates the flow of nitrogen through the ecosystem, enabling not just plants
but also herbivores and, subsequently, carnivores to benefit from the nitrogen cycle.
Without nitrogen fixation, there would be a limited supply of bioavailable nitrogen,
greatly restricting the productivity of ecosystems. The processes that follow, such as
nitrification, denitrification, and ammonification, depend on the initial availability of
organic nitrogen sources that begin with fixation.

2. What is the net annual percentage growth for a city with a
population of 10,000, given 100 births, 40 deaths, 10
immigrants, and 30 emigrants?
A. 0.1%
B. 0.4%
C. 1.0%
D. 0.8%

To determine the net annual percentage growth for the city, we need to first calculate the
net population change based on births, deaths, immigration, and emigration.  The
population starts at 10,000. We calculate the net change in population as follows:  1.
**Births** contribute positively to the population, so we add 100 births. 2. **Deaths**
decrease the population, leading us to subtract 40 deaths. 3. **Immigrants** increase the
population, so we add 10 immigrants. 4. **Emigrants** decrease the population, so we
subtract 30 emigrants.  Now, we can calculate: - Net change = Births - Deaths +
Immigrants - Emigrants - Net change = 100 - 40 + 10 - 30 - Net change = 100 - 40 + 10 -
30 = 40   The new population after these changes is: - New population = Original
population + Net change - New population = 10,000 + 40 = 10,040  Next, we find the net
annual growth rate. This is calculated by taking the net change, dividing it by the
original population, and then multiplying by 100
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3. Which international agreement did the United States fail to
sign in 1997?
A. Montreal Protocol
B. Kyoto Protocol
C. CITES
D. CERCLA

The Kyoto Protocol is the international agreement that the United States did not sign in
1997. This treaty aimed to combat climate change and its effects by reducing greenhouse
gas emissions. It set binding obligations on developed countries to reduce their
emissions, recognizing that developed nations were historically responsible for the
majority of greenhouse gases in the atmosphere.  The decision by the U.S. not to sign the
Kyoto Protocol was based on concerns about its potential economic impact and the
exclusion of developing countries from binding commitments. Proponents of the Protocol
argued for its importance in addressing global warming, while critics cited the need for a
balanced approach that considers the economic ramifications and equitable
responsibilities among nations.  The other options correspond to different agreements:
the Montreal Protocol focuses on substances that deplete the ozone layer, CITES is about
the protection of endangered species, and CERCLA (Comprehensive Environmental
Response, Compensation, and Liability Act) is a U.S. federal law related to the cleanup of
hazardous waste sites, none of which relate to the climate change discussions
encapsulated in the Kyoto Protocol.

4. What is one method to protect endangered species?
A. Establishing protected areas or wildlife reserves.
B. Encouraging urban development around habitats.
C. Promoting unregulated hunting and fishing.
D. Increasing global tourism in critical habitats.

Establishing protected areas or wildlife reserves is a fundamental strategy for conserving
endangered species. These designated areas provide safe habitats where wildlife can
thrive without the pressures of habitat destruction, poaching, or other human activities.
By creating and enforcing boundaries around these regions, conservationists can ensure
that ecosystems remain intact, allowing for stable populations of endangered species.
These reserves often include critical habitats necessary for breeding, feeding, and
sheltering various wildlife. Furthermore, protected areas can serve as refuges for species
that are threatened by climate change and habitat loss, contributing significantly to
biodiversity conservation efforts.   In contrast, encouraging urban development around
habitats typically leads to habitat fragmentation and increased human-animal conflicts,
which can endanger species further. Promoting unregulated hunting and fishing would
directly threaten the survival of endangered populations by increasing mortality rates
beyond sustainable levels. Increasing global tourism, if unregulated, can also harm
critical habitats by introducing pollution, disrupting wildlife, and increasing the risk of
disease transmission among populations.
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5. What are the four main categories of pollution?
A. Industrial, residential, commercial, and environmental
B. Air, water, land, and noise
C. Primary, secondary, environmental, and biological
D. Solid, liquid, gaseous, and thermal

The correct categorization of pollution includes air, water, land, and noise, as these are
the primary mediums through which pollutants affect the environment and human
health.   Air pollution includes harmful substances released into the atmosphere, such as
carbon monoxide, sulfur dioxide, and particulate matter, significantly impacting air
quality and public health. Water pollution refers to the contamination of water bodies,
which can arise from various sources like industrial waste, sewage, and runoff from
agricultural activities, affecting aquatic ecosystems and water supplies. Land pollution
involves the degradation of the Earth's surface due to the disposal of solid waste and
hazardous materials, leading to soil contamination and loss of land usability. Noise
pollution comprises unwanted or harmful sounds that can cause disruption and negative
health effects in urban and rural areas alike.  The other options fail to encapsulate the
main types of pollution effectively. While industrial, residential, commercial, and
environmental describe sectors or settings rather than the types or mediums of pollution,
primary and secondary pollution types focus on the origins of pollutants rather than their
main categories. Solid, liquid, gaseous, and thermal describe states of materials or
energy rather than encompassing the broad categories that include the different ways
pollution impacts the environment. Thus, air, water, land, and noise provide a
comprehensive framework for understanding

6. What does stabilization refer to in an environmental
context?
A. The act of making a substance volatile
B. The process of maintaining a state of firmness and

steadiness
C. The creation of new ecosystems
D. The depletion of natural resources

In an environmental context, stabilization pertains to the process of maintaining a state
of firmness and steadiness within ecosystems or environmental systems. This involves
ensuring that ecosystems remain balanced and resilient against disturbances, such as
pollution, climate change, or habitat destruction. Stabilization can refer to a variety of
practices aimed at preserving biodiversity, protecting soil or water quality, and
maintaining the overall health of ecosystems.  Effective stabilization can include
measures like reforestation, soil conservation, and erosion management, all aimed at
fostering an environment that can withstand changes and continue to function properly.
This concept is crucial for sustainability, as it helps protect natural resources and
promotes long-term ecological well-being.   In contrast, the other options do not align
with the standard definition of stabilization in an ecological sense. The creation of new
ecosystems, for instance, does not inherently relate to maintaining stability but rather to
the dynamic processes of ecological succession and adaptation. Similarly, making a
substance volatile and depleting natural resources represent destabilizing actions that
could lead to environmental degradation.
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7. What phenomenon is caused by the reaction of nitrogen
oxides and sulfur dioxide with substances in the atmosphere?
A. Global warming
B. Acid rain
C. Thermal pollution
D. Visibility impairment

The phenomenon caused by the reaction of nitrogen oxides and sulfur dioxide with
substances in the atmosphere is acid rain. When these pollutants are released into the
air, they undergo chemical reactions that lead to the formation of acidic compounds,
such as sulfuric acid and nitric acid. These acids can then mix with water vapor in the
atmosphere and fall to the ground as precipitation, which has a lower pH than normal
rainwater. This acidic precipitation can lead to significant environmental impacts, such
as harming aquatic ecosystems, damaging forests, and degrading buildings and
infrastructure.  The other options refer to different environmental issues. Global
warming is mainly associated with an increase in greenhouse gases leading to a rise in
Earth's temperature. Thermal pollution results from industrial processes that cause a
rise in water temperatures affecting aquatic life. Visibility impairment typically relates to
pollution, but not specifically to the acid formation process involved in acid rain.

8. Which of the following is not considered a law pertaining
to environmental regulation?
A. Endangered Species Act of 1973
B. Ocean Dumping Ban Act of 1988
C. Federal Insecticide, Fungicide and Rodenticide Act of 1947
D. Radioactive Material Control Act of 1995

The correct answer is that the Radioactive Material Control Act of 1995 is not widely
recognized as a law that directly pertains to environmental regulation in the same way
that the other choices are. The Endangered Species Act of 1973, Ocean Dumping Ban Act
of 1988, and Federal Insecticide, Fungicide and Rodenticide Act of 1947 are all specific
laws enacted to protect environmental health and biodiversity.  The Endangered Species
Act is designed to protect threatened and endangered species and their habitats,
ensuring that conservation measures are taken to prevent extinction. The Ocean
Dumping Ban Act prohibits the dumping of materials into the ocean that could harm the
marine environment, emphasizing the protection of water quality and marine life. The
Federal Insecticide, Fungicide and Rodenticide Act regulates the efficacy and safety of
pesticides and ensures that they do not pose unreasonable risks to human health or the
environment.  In contrast, while handling radioactive materials is a significant safety
concern, the control of radioactive materials does not primarily fall under conventional
environmental regulation aimed at protecting ecosystems and biodiversity. Instead, it is
often governed by a combination of regulatory frameworks that include safety and health
regulations, primarily under the auspices of organizations such as the Nuclear
Regulatory Commission (NRC),
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9. What is responsible for converting nitrogen-rich waste
compounds back into simple nitrogen compounds?
A. Decomposer bacteria
B. Plants
C. Nitrogen-fixing bacteria
D. Fungi

Decomposer bacteria play a crucial role in the nitrogen cycle by breaking down
nitrogen-rich waste compounds, such as those found in dead organic matter and animal
waste. These bacteria facilitate the process of ammonification, where organic nitrogen is
converted into ammonia, a simple nitrogen compound.   After this conversion, the
ammonia can be further transformed by other bacteria into nitrate or nitrite through
nitrification, making the nitrogen available for uptake by plants. This process is essential
for maintaining the balance of nitrogen in ecosystems, as it recycles nitrogen and helps
prevent the accumulation of toxic waste products.  While plants do take up nitrogen in
simple forms like nitrate or ammonium, they do not convert waste compounds back into
these simple forms. Nitrogen-fixing bacteria are responsible for converting atmospheric
nitrogen into forms that plants can utilize, but they do not engage in the breakdown of
nitrogen-rich waste. Fungi also play valuable roles in decomposition but are not the
primary organisms responsible for converting nitrogen-rich waste into simpler nitrogen
compounds.

10. Which of the following is a renewable energy source?
A. Natural gas
B. Coal
C. Solar energy
D. Nuclear energy

Solar energy is considered a renewable energy source because it is derived from the sun,
which is a natural and inexhaustible resource. The sun produces energy that can be
harnessed using technologies such as solar panels, which convert sunlight into
electricity. As long as the sun is shining, solar energy can be captured and utilized
without depleting its availability.  In contrast, natural gas, coal, and nuclear energy are
not renewable sources. Natural gas and coal are fossil fuels formed from ancient organic
materials that, once consumed, cannot be replenished on a human timescale. They
contribute to pollution and greenhouse gas emissions, particularly when burned for
energy. Nuclear energy, while not a fossil fuel and capable of generating a significant
amount of power with low direct emissions, relies on finite resources like uranium, which
can become depleted. Therefore, the sustainable nature of solar energy makes it a key
player in the transition to a more renewable and environmentally-friendly energy system.

 v-1750987167 | Page 12Sample study guide. Visit https://sciolympiadgreengen.examzify.com for the full version

SA
M

PLE


