GRADELUFP

AQA (GCSE Notes)
Chapter 9: Chemistry of the Atmosphere

Q1. What are the main gases in the Earth’s atmosphere today and their approximate
percentages?

Answer: The main gases in the Earth’s atmosphere today are nitrogen, oxygen, argon, and carbon
dioxide. Nitrogen makes up about 78%, oxygen about 21%, argon around 0.9%, and carbon dioxide
approximately 0.04%. These gases make up almost the entire composition of the atmosphere. There
are also trace amounts of other gases like water vapour and noble gases.

Q2. Name three other gases found in small amounts in the atmosphere besides nitrogen and
oxygen.

Answer: Three other gases found in small amounts in the Earth’s atmosphere are argon, carbon
dioxide, and water vapour. These gases are present in much smaller quantities than nitrogen and
oxygen, but they play important roles in atmospheric processes like climate regulation and the
greenhouse effect.

Q3. For approximately how long have the proportions of gases in the atmosphere remained
fairly constant?

Answer: The proportions of gases in the atmosphere have remained fairly constant for about 200
million years. This stability occurred after the Earth’s early atmosphere changed due to processes like
volcanic activity, the formation of oceans, and the development of photosynthesising organisms that
produced oxygen.

Q4. Which gas makes up about 80% of the Earth’s atmosphere?

Answer: Nitrogen makes up about 78% of the Earth’s atmosphere, which is close to 80%. It is the
most abundant gas and is important because it helps to dilute oxygen and prevent rapid burning at
the Earth’s surface. Nitrogen is relatively unreactive, so it remains stable in the atmosphere.

Q5. Which gas makes up about 20% of the Earth’s atmosphere?

Answer: Oxygen makes up about 21% of the Earth’s atmosphere. It is the second most abundant
gas and is essential for the survival of most living organisms as it is required for respiration. Oxygen
also plays a key role in combustion reactions.

Q6. What role do noble gases play in the atmosphere?

Answer: Noble gases, such as argon, neon, and helium, are present in the atmosphere in very small
amounts. They are chemically unreactive and do not easily form compounds. Argon, the most
abundant noble gas, helps to stabilise the atmosphere because of its inert nature. These gases are
useful in some industrial applications due to their stability.

Q7. How can percentages be used to describe the composition of the atmosphere?
Answer: Percentages are used to describe how much of each gas is present in the atmosphere
relative to the total amount of air. For example, saying nitrogen is 78% means that out of every 100
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parts of air, 78 parts are nitrogen. This helps in understanding the proportion and significance of each
gas in the atmosphere.

Q8. How would you express the proportion of nitrogen in the atmosphere as a fraction?
Answer: The proportion of nitrogen in the atmosphere is about 78%. As a fraction, this can be
expressed as 78/100. It can also be simplified to 39/50. This means that for every 50 parts of the
atmosphere, 39 parts are nitrogen. This helps to represent the gas proportion without using
percentages.

Q9. How would you express the proportion of oxygen in the atmosphere as a ratio?

Answer: The proportion of oxygen in the atmosphere is about 21%. As a ratio, it can be written as
21:100. This means for every 100 parts of the atmosphere, 21 parts are oxygen. Ratios help compare
one quantity directly with the total amount.

Q10. Which gas was the most abundant in the early Earth’s atmosphere?

Answer: Carbon dioxide was the most abundant gas in the early Earth’s atmosphere. Scientists
believe that volcanic eruptions released large amounts of carbon dioxide, along with other gases like
water vapour and nitrogen. The early atmosphere had very little or no oxygen.

Q11. What caused the release of gases that formed the early atmosphere?

Answer: Volcanic eruptions caused the release of gases that formed the early atmosphere. These
eruptions emitted gases such as carbon dioxide, nitrogen, water vapour, and small amounts of
ammonia and methane. This process is known as volcanic outgassing and it happened over millions
of years.

Q12. What is believed to have released water vapour into the early atmosphere?

Answer: Water vapour was released into the early atmosphere mainly through volcanic eruptions.
As volcanoes erupted, they emitted large quantities of water vapour, which later condensed and
helped form the Earth’s oceans as the surface cooled. This process contributed to the development of
the hydrosphere.

Q13. What happened to the water vapour once the Earth cooled?

Answer: When the Earth cooled, the water vapour in the atmosphere condensed to form liquid
water. This water fell as rain and accumulated to form oceans. This process removed water vapour
from the atmosphere and allowed oceans to cover large parts of the Earth's surface.

Q14. How did the formation of oceans affect the amount of carbon dioxide in the atmosphere?
Answer: The formation of oceans reduced the amount of carbon dioxide in the atmosphere. Carbon
dioxide dissolved in the water and formed weak acids, which reacted with minerals in the sea to form
solid carbonate compounds. These compounds settled as sediments on the ocean floor.

Q15. What type of compounds were formed when carbon dioxide dissolved in the oceans?
Answer: When carbon dioxide dissolved in the oceans, it formed weak acids like carbonic acid.
These acids reacted with minerals in seawater to form carbonate compounds such as calcium
carbonate. These compounds became part of sediments and were stored in rocks like limestone.
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Q16. How were sediments formed in the early oceans?

Answer: Sediments in the early oceans formed when carbon dioxide dissolved in water and reacted
with minerals to create insoluble carbonates. These carbonates sank and settled on the ocean floor
as solid sediments. Over time, layers of these sediments compacted and formed sedimentary rocks.

Q17. Which gas increased in the atmosphere due to volcanic activity?

Answer: Carbon dioxide increased in the atmosphere due to volcanic activity. Volcanoes released
large amounts of this gas during eruptions. In the early Earth, volcanic activity was very frequent and
a major source of atmospheric gases including water vapour and nitrogen.

Q18. Name two gases, other than carbon dioxide and nitrogen, thought to be in the early
atmosphere.

Answer: Two gases thought to be in the early atmosphere besides carbon dioxide and nitrogen are
methane and ammonia. These gases were likely released by volcanic eruptions and were present in
small amounts. They played a role in some chemical reactions that may have led to the origin of life.

Q19. Why is it difficult to be certain about the composition of the early atmosphere?

Answer: It is difficult to be certain about the early atmosphere’s composition because it existed
billions of years ago and there is no direct evidence from that time. Scientists must rely on indirect
clues from ancient rocks, volcanic activity, and the atmospheres of other planets like Mars and Venus.

Q20. How long ago did scientists believe the Earth formed?

Answer: Scientists believe the Earth formed about 4.6 billion years ago. This estimate is based on
evidence from radiometric dating of rocks on Earth and meteorites, as well as the age of the solar
system. The early Earth had a very different atmosphere compared to today.

Q21. What do the atmospheres of Mars and Venus consist mainly of?

Answer: The atmospheres of Mars and Venus consist mainly of carbon dioxide. On Venus, it makes
up more than 95% of the atmosphere, while on Mars, it is also the dominant gas. These planets have
thin or thick carbon dioxide atmospheres without much oxygen, similar to early Earth.

Q22. Why is the early Earth's atmosphere compared to Mars and Venus?

Answer: The early Earth’'s atmosphere is compared to Mars and Venus because all three planets
likely had similar volcanic activity that released carbon dioxide. Unlike Earth, Mars and Venus did not
develop life or oceans that could absorb the carbon dioxide, so their atmospheres remained rich in it.

Q23. What is one reason the amount of carbon dioxide in the atmosphere decreased?
Answer: One reason for the decrease in carbon dioxide was that it dissolved in oceans and formed
carbonate compounds. These compounds became part of ocean sediments and rocks like limestone.
Later, photosynthesising organisms also absorbed carbon dioxide and released oxygen.

Q24. Why might there have been no oxygen in the early atmosphere?

Answer: There might have been no oxygen in the early atmosphere because it had not yet been
produced by living organisms. Oxygen is mainly made by photosynthesis, which did not begin until
algae and plants evolved. Before life appeared, no process existed to release oxygen.
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Q25. What evidence do scientists use to develop theories about the early atmosphere?
Answer: Scientists use evidence from volcanic gases, the atmospheres of other planets like Mars
and Venus, and ancient rocks on Earth. These sources give clues about the types of gases that might
have been present and how the atmosphere changed over billions of years.

Q26. How do sediments provide evidence for early atmospheric changes?

Answer:

Sediments, such as layers of rock formed in water, contain chemical clues that help scientists
understand past atmospheric conditions. For example, the presence of iron compounds in
sedimentary rocks suggests a lack of oxygen in the early atmosphere because iron stayed dissolved
in water. When oxygen levels rose, iron reacted with it to form insoluble compounds that settled to the
bottom. These sediment layers show how atmospheric oxygen increased over time.

Q27. How did volcanic eruptions help form the early atmosphere?

Answer:

Volcanic eruptions released gases like carbon dioxide, water vapour, ammonia, and methane into the
air. These gases gradually built up and formed the early atmosphere. Since early Earth had a lot of
volcanic activity, these eruptions played a key role in shaping the composition of the atmosphere by
releasing gases trapped inside the planet during its formation.

Q28. What process removed carbon dioxide from the early atmosphere?

Answer:

Carbon dioxide was removed from the early atmosphere by dissolving in oceans, where it reacted to
form carbonates. These carbonates settled to the ocean floor and eventually formed sedimentary
rocks. Later, photosynthesis by early plants and algae also helped reduce carbon dioxide by using it
to make glucose and releasing oxygen.

Q29. Why do scientists use models to understand the Earth’s early atmosphere?

Answer:

Scientists use models because direct evidence from billions of years ago is limited. Models help
predict what the atmosphere might have been like by using current evidence from rocks, volcanoes,
and other planets. These models are based on scientific principles and help explain how Earth’s
atmosphere changed over time, even though we can't observe it directly.

Q30. What challenges do scientists face when studying the Earth’s early atmosphere?
Answer:

One major challenge is the lack of direct evidence, since early rocks are rare and many have been
destroyed by natural processes. Also, conditions on early Earth were very different, so scientists must
rely on indirect clues like volcanic gases, fossils, and sediment composition. These uncertainties
make it difficult to form a complete and accurate picture of the early atmosphere.

Q31. Explain how water vapour could have contributed to the formation of oceans.

Answer:

Water vapour released from volcanoes condensed as the Earth cooled. This condensation formed
clouds, leading to rain. Over time, continuous rainfall filled low-lying areas, forming oceans. The
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process of condensation and precipitation from volcanic water vapour is thought to have created most
of Earth’s surface water.

Q32. Why might ammonia and methane have been present in the early atmosphere?
Answer:

Ammonia and methane likely came from volcanic eruptions, which released many gases trapped
inside the Earth. These gases included methane and ammonia, both of which are simple molecules
that can form under high temperatures and pressures. They were stable in the early atmosphere,
especially when oxygen was absent.

Q33. What happens when carbon dioxide dissolves in water?

Answer:

When carbon dioxide dissolves in water, it forms carbonic acid, which can further react with minerals
to form carbonate compounds. These carbonates can settle at the bottom of the ocean and become
part of sedimentary rocks. This process helped reduce the amount of carbon dioxide in the
atmosphere over time.

Q34. What evidence supports the idea that the early atmosphere was mainly carbon dioxide?
Answer:

One piece of evidence is the composition of volcanic gases today, which are rich in carbon dioxide.
Since early Earth had intense volcanic activity, it is likely the atmosphere was also rich in carbon
dioxide. Additionally, the lack of oxygen-based minerals in very old rocks supports the idea that
oxygen was not present, while high levels of carbon-containing rocks suggest carbon dioxide
dominated.

Q35. How do volcanic gases today help us understand the early atmosphere?

Answer:

Modern volcanic gases are thought to be similar to those released by early volcanoes. By studying
these gases—mainly carbon dioxide, water vapour, methane, and ammonia—scientists can infer
what the early atmosphere was like. Since today’s volcanic eruptions release these gases, it's likely
early Earth’s eruptions did too, which helps build models of the early atmosphere.

Q36. Why is nitrogen believed to have built up in the early atmosphere?

Answer:

Nitrogen was likely released by volcanic eruptions and did not easily react with other substances.
Unlike gases such as ammonia or methane, nitrogen is very stable, so once it entered the
atmosphere, it remained there for a long time. Over millions of years, this allowed nitrogen to build up
and become the main gas in Earth’s current atmosphere.

Q37. Why do scientists believe the early Earth had a lot of volcanic activity?

Answer:

Scientists believe early Earth was very hot due to its formation and frequent collisions with other
space objects. This heat led to molten rock and widespread volcanic activity. Also, old rocks and
geological features show signs of past volcanic eruptions, supporting the idea that volcanoes were
common on early Earth and played a major role in forming the atmosphere.
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Q38. How might ammonia and methane have affected the early Earth?

Answer:

Ammonia and methane are greenhouse gases that trap heat in the atmosphere. Their presence in
the early atmosphere could have helped keep Earth warm, even though the Sun was less bright than
today. This greenhouse effect may have made Earth’s surface warm enough to support liquid water
and early life forms.

Q39. What is the importance of evaluating different theories about the early atmosphere?

Answer:

Evaluating different theories helps scientists understand which ideas are best supported by
evidence. It allows for comparisons, challenges assumptions, and improves scientific understanding.
Since there is limited direct evidence, testing and reviewing different theories helps build the most
accurate picture of the early atmosphere.

Q40. What is a possible reason for limited evidence about the Earth’s early atmosphere?

Answer:

Most rocks from the early Earth have been destroyed or changed by natural processes like erosion,
melting, and tectonic activity. This means there are very few original materials left to study. Also, early
atmospheric gases didn’t leave direct traces unless they interacted with rocks, so the evidence is
mostly indirect and incomplete.

Q41. How might the presence of carbonates in sedimentary rocks be used as evidence?
Answer:

Carbonates in sedimentary rocks suggest that carbon dioxide from the atmosphere dissolved in
water and reacted to form solid compounds. These compounds settled and formed layers of rock.
The amount and age of carbonate rocks help scientists estimate how much carbon dioxide was
present in the early atmosphere and when it started to decrease.

Q42. How could you describe the change in atmospheric gases over time?

Answer:

The atmosphere started with mostly carbon dioxide and little or no oxygen. Over time, water formed
oceans, carbon dioxide levels fell, and photosynthesis by plants and algae released oxygen.
Gradually, oxygen levels rose while carbon dioxide dropped, leading to the modern atmosphere with
nitrogen as the most abundant gas, followed by oxygen.

Q43. What caused the first major changes in atmospheric gas composition?

Answer:

Photosynthesis by early algae and plants was a major factor. They used sunlight to convert carbon
dioxide and water into glucose, releasing oxygen. This process gradually increased oxygen levels
and reduced carbon dioxide in the atmosphere. The formation of oceans and sedimentary rocks also
helped remove carbon dioxide.

Q44. How might studying other planets help us understand the Earth’s past?
Answer:
Other planets like Mars and Venus have atmospheres that may be similar to early Earth’s. By
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comparing their composition and surface features, scientists can learn how atmospheres evolve and
what Earth’s atmosphere might have been like. These comparisons provide insights into volcanic
activity, gas composition, and climate.

Q45. Why is there more certainty about the current atmosphere than the early one?
Answer:

The current atmosphere can be directly measured using modern instruments, while the early
atmosphere must be studied through indirect evidence like rock samples and fossils. Because we
have real-time data and global monitoring, scientists are much more confident about current
atmospheric conditions than those from billions of years ago.

Q46. What role did oceans play in shaping the atmosphere?

Answer:

Oceans absorbed large amounts of carbon dioxide from the atmosphere. This gas dissolved in the
water and formed carbonate compounds, which settled to form rocks. This process helped reduce
atmospheric carbon dioxide. Oceans also supported early life forms that carried out photosynthesis,
increasing oxygen levels in the air.

Q47. What process allowed nitrogen to become a major part of the atmosphere?

Answer:

Nitrogen was released by volcanic activity but didn’t react much with other substances. Since it is
very stable and doesn't dissolve easily in water or react with rocks, it stayed in the atmosphere while
other gases decreased. Over time, this made nitrogen the most abundant gas in Earth’s atmosphere.

Q48. How do ratios help us describe atmospheric gases?

Answer:

Ratios show how much of one gas there is compared to the total. For example, nitrogen makes up
about 78 out of every 100 parts of the atmosphere, so the nitrogen ratio is 78:100. This helps
scientists compare amounts of different gases and see how the atmosphere has changed over time.

Q49. What could be the result if volcanic activity had not released gases?

Answer:

Without volcanic activity, the early Earth would not have developed an atmosphere because there
would be no source of gases like carbon dioxide, water vapour, or nitrogen. This would mean no
clouds, no oceans, and no support for life. The planet would remain barren and airless, similar to the
Moon.

Q50. How has the composition of the atmosphere helped support life on Earth?

Answer:

The presence of oxygen allows animals to breathe and supports combustion. Carbon dioxide is used
by plants for photosynthesis. Nitrogen is used by plants to make proteins. The balance of these
gases, along with the greenhouse effect provided by some of them, keeps Earth’s temperature stable
and suitable for life.
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Q51. How did algae contribute to the increase of oxygen in the Earth’s atmosphere?

Answer: Algae contributed to the increase of oxygen in the Earth’s atmosphere through the process
of photosynthesis. Algae use sunlight, carbon dioxide, and water to make glucose and release
oxygen as a by-product. As algae began to grow and spread in the oceans, they produced more
oxygen. Over millions of years, this led to a significant increase in the oxygen levels in the Earth’s
atmosphere.

Q52. Why did the percentage of oxygen in the atmosphere increase after plants evolved?
Answer: After plants evolved, the percentage of oxygen in the atmosphere increased because
plants carry out photosynthesis. This process uses carbon dioxide and water to make glucose and
releases oxygen. As more plants grew on land and in water, the overall rate of photosynthesis
increased, which released more oxygen into the atmosphere, helping to build up the oxygen levels
over time.

Q53. What process do algae and plants use to produce oxygen?

Answer: Algae and plants use the process called photosynthesis to produce oxygen. In this process,
they absorb sunlight and use it to convert carbon dioxide and water into glucose and oxygen. The
oxygen produced is then released into the air or water, increasing the oxygen concentration in the
environment.

Q54. What is the balanced word equation for photosynthesis?

Answer: The balanced word equation for photosynthesis is:

carbon dioxide + water — glucose + oxygen.

This shows that plants and algae take in carbon dioxide from the air and water from the soil, then use
sunlight to create glucose (a type of sugar for energy and growth) and release oxygen as a
by-product.

Q55. Why is the appearance of oxygen in the atmosphere around 2.7 billion years ago
considered important for life?

Answer: The appearance of oxygen in the atmosphere around 2.7 billion years ago is important
because it allowed aerobic (oxygen-using) organisms to evolve. Oxygen enabled the development of
more efficient ways of releasing energy from food, which supported more complex life forms.
Additionally, oxygen in the upper atmosphere formed the ozone layer, protecting living organisms
from harmful UV radiation.

Q56. What role did photosynthesis play in changing the composition of Earth’s early
atmosphere?

Answer: Photosynthesis played a major role in changing Earth’s early atmosphere by reducing
carbon dioxide levels and increasing oxygen. In the early Earth, the atmosphere was rich in carbon
dioxide and lacked oxygen. As photosynthetic organisms evolved, they started removing carbon
dioxide and releasing oxygen, gradually transforming the atmosphere into one that could support
animal and human life.

Q57. How does the activity of aquatic plants in daylight demonstrate the production of
oxygen?
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Answer: In daylight, aquatic plants carry out photosynthesis, using sunlight to convert carbon
dioxide and water into glucose and oxygen. The oxygen produced can be seen as bubbles forming
around the plant leaves and stems. This bubbling effect, often observed in water, is clear evidence
that the plants are producing oxygen during photosynthesis when exposed to sunlight.

Q58. Why could animals only evolve after the oxygen level in the atmosphere increased?
Answer: Animals could only evolve after the oxygen level in the atmosphere increased because they
rely on oxygen for respiration, which provides the energy needed for movement, growth, and other life
processes. Before oxygen was present, only simple anaerobic organisms could survive. As oxygen
levels rose due to photosynthesis, it enabled more complex, energy-demanding organisms, like
animals, to evolve.

Q59. How did carbon dioxide levels decrease due to the actions of algae and plants?
Answer: Algae and plants use carbon dioxide during photosynthesis to make glucose. As they
carried out this process on a large scale over millions of years, they absorbed massive amounts of
carbon dioxide from the atmosphere. This continual uptake of carbon dioxide caused its levels to
drop, helping to balance the atmospheric gases and reduce the greenhouse effect.

Q60. How does the formation of sedimentary rocks reduce carbon dioxide in the atmosphere?
Answer: Sedimentary rocks such as limestone are formed from the shells and skeletons of marine
organisms that contain carbon. When these organisms die, their remains settle on the sea floor and
become compressed over millions of years, trapping carbon in solid rock form. This process removes
carbon dioxide from the atmosphere, locking it away in the Earth's crust for long periods.

Q61. What type of carbon-containing rocks formed from marine organisms' shells?

Answer: Limestone is a type of carbon-containing rock that forms from the shells and skeletons of
marine organisms. These organisms use dissolved carbon dioxide to make calcium carbonate for
their shells. When they die, their shells accumulate on the sea floor, eventually forming limestone
rock, which stores carbon and reduces atmospheric carbon dioxide levels.

Q62. How does the formation of fossil fuels contribute to the reduction of carbon dioxide?
Answer: Fossil fuels like coal, oil, and natural gas form from the remains of dead plants and animals
buried under sediment for millions of years. These organisms originally absorbed carbon dioxide
during their lifetimes through photosynthesis or by eating plants. When they were buried and
compressed, the carbon in their bodies was locked away underground, effectively removing it from
the atmosphere.

Q63. Describe the process through which coal is formed from dead plant material.

Answer: Coal is formed from dead plant material that accumulated in swampy environments millions
of years ago. As layers of plant matter built up, they were buried under sediments. Over time, heat
and pressure from the layers above compressed the plant material, removing moisture and gases,
and eventually turning it into peat and then coal—a carbon-rich solid fossil fuel.

Q64. Explain how crude oil and natural gas are formed over millions of years.
Answer: Crude oil and natural gas form from the remains of tiny marine organisms that settled on
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the sea floor after death. These remains were buried under layers of sediment, where heat and
pressure over millions of years broke down the organic material. This process formed liquid crude oil
and gaseous natural gas, which became trapped in porous rocks and can now be extracted and used
as fuels.

Q65. What conditions are required for the formation of fossil fuels from dead organisms?
Answer: The formation of fossil fuels requires specific conditions including: the presence of large
amounts of dead plant or animal material, burial under layers of sediment, and exposure to high
pressure and temperature over millions of years. These conditions prevent the complete decay of
organic matter, allowing it to be transformed into coal, oil, or natural gas.

Q66. Why is limestone considered a carbon store?

Answer: Limestone is considered a carbon store because it contains calcium carbonate, which is
made from carbon dioxide absorbed by marine organisms to build their shells. When these organisms
die, their shells become part of sedimentary rock. This locks away the carbon for millions of years,
preventing it from returning to the atmosphere and contributing to global warming.

Q67. Describe one geological process that helps reduce carbon dioxide in the atmosphere.
Answer: One geological process that reduces atmospheric carbon dioxide is the formation of
sedimentary rocks like limestone. Carbon dioxide dissolved in seawater is used by marine organisms
to form calcium carbonate shells. When these organisms die, their shells accumulate and eventually
form limestone, trapping the carbon in solid rock and removing it from the atmosphere long-term.

Q68. Why do carbon stores such as fossil fuels represent long-term removal of carbon from
the atmosphere?

Answer: Carbon stores such as fossil fuels represent long-term removal of carbon because the
carbon absorbed by living organisms millions of years ago is locked underground. Once buried and
transformed into coal, oil, or gas, the carbon is trapped and does not re-enter the atmosphere unless
these fuels are burned. This means carbon can remain stored for millions of years if left undisturbed.

Q69. What impact did early photosynthetic organisms have on Earth's climate?

Answer: Early photosynthetic organisms reduced carbon dioxide levels by using it during
photosynthesis and releasing oxygen. As carbon dioxide is a greenhouse gas, its reduction led to a
cooling of Earth's climate. At the same time, the oxygen produced helped create the ozone layer and
made the atmosphere suitable for more advanced life forms, shaping the future of life on Earth.

Q70. Describe how the carbon cycle is linked to atmospheric changes.

Answer: The carbon cycle involves the movement of carbon through the atmosphere, oceans, living
organisms, and rocks. Photosynthesis removes carbon dioxide, while respiration, decay, and
combustion return it. If any part of the cycle is disrupted, such as by burning fossil fuels, it can
increase atmospheric carbon dioxide levels and contribute to climate change. Thus, the carbon cycle
directly affects atmospheric balance.

Q71. What is meant by a greenhouse gas?
Answer: A greenhouse gas is a gas in the atmosphere that traps heat. It allows sunlight (shortwave
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radiation) to enter the Earth’s atmosphere but prevents some of the heat (longwave radiation) from
escaping back into space. This warming effect is called the greenhouse effect. Common greenhouse
gases include carbon dioxide, methane, and water vapour.

Q72. How does water vapour contribute to the greenhouse effect?

Answer: Water vapour contributes to the greenhouse effect by trapping heat in the atmosphere. It
absorbs heat that is radiated from the Earth’s surface and then re-emits it in all directions, including
back towards the surface. This process keeps the Earth warm enough to support life. Water vapour is
the most abundant greenhouse gas, and it amplifies the effect of other greenhouse gases.

Q73. Why are carbon dioxide and methane considered greenhouse gases?

Answer: Carbon dioxide and methane are considered greenhouse gases because they absorb
infrared radiation from the Earth’s surface and trap heat in the atmosphere. This prevents heat from
escaping into space, warming the planet. Both gases contribute significantly to the greenhouse effect
and influence global temperatures and climate patterns.

Q74. What happens to short wavelength radiation from the Sun when it reaches Earth?
Answer: When short wavelength radiation from the Sun reaches Earth, it mostly passes through the
atmosphere and is absorbed by the Earth’s surface. This energy warms the surface, which then emits
longer wavelength infrared radiation back towards the atmosphere. Some of this is trapped by
greenhouse gases, contributing to the warming of the planet.

Q75. What happens to the energy emitted by Earth as long wavelength radiation?

Answer: The energy emitted by Earth as long wavelength radiation (infrared) is partly absorbed by
greenhouse gases in the atmosphere. These gases then re-emit the energy in all directions, including
back to the Earth’s surface, which increases the temperature. This process is responsible for the
natural greenhouse effect that keeps Earth’s climate suitable for life.

Q76. How do greenhouse gases trap energy in the Earth’s atmosphere?

Answer: Greenhouse gases trap energy in the Earth’s atmosphere by absorbing infrared radiation
that is emitted by the Earth's surface. After absorbing the heat, these gases re-radiate the energy in
all directions, including back towards the surface of the Earth. This process prevents the heat from
escaping into space, keeping the planet warm and maintaining a stable temperature that supports life.

Q77. Describe how the greenhouse effect keeps Earth warm enough to support life.

Answer: The greenhouse effect keeps Earth warm enough to support life by trapping some of the
energy from the Sun. When sunlight reaches Earth, it passes through the atmosphere and warms the
planet’s surface. The Earth then emits this energy as infrared radiation, which greenhouse gases
absorb and re-emit in all directions. This trapped heat increases the average temperature, creating a
climate suitable for plants, animals, and humans.

Q78. Why is the greenhouse effect important for maintaining life on Earth?

Answer: The greenhouse effect is essential for maintaining life on Earth because it ensures the
planet stays at a temperature that supports ecosystems and human activities. Without it, Earth’s
surface would be too cold, and water would freeze, making life as we know it impossible. The effect
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balances heat loss to space with heat retention, making the environment stable enough for
agriculture, habitation, and biodiversity.

Q79. What could happen if greenhouse gas levels increase significantly?

Answer: If greenhouse gas levels increase significantly, more heat will be trapped in the
atmosphere, leading to a rise in global temperatures. This can result in more extreme weather,
melting ice caps, rising sea levels, droughts, floods, and harm to wildlife and ecosystems. It may also
disrupt agriculture, increase health problems, and lead to changes in climate patterns across the
globe.

Q80. How does deforestation affect the level of carbon dioxide in the atmosphere?

Answer: Deforestation increases the level of carbon dioxide in the atmosphere because trees and
plants absorb CO: during photosynthesis. When trees are cut down and burned or left to decay, the
stored carbon is released back into the air. This reduces the planet’s capacity to remove carbon
dioxide and adds to the accumulation of greenhouse gases, contributing to global warming.

Q81. How can human activities contribute to rising methane levels?

Answer: Human activities such as livestock farming, rice cultivation, and the use of landfills
contribute to rising methane levels. Cows and other ruminants produce methane during digestion, rice
fields emit methane due to bacterial activity in flooded conditions, and decomposing waste in landfills
also releases methane. These sources significantly add to atmospheric methane, a powerful
greenhouse gas.

Q82. What is the role of agriculture in the production of greenhouse gases?

Answer: Agriculture contributes to greenhouse gas production mainly through methane from
livestock digestion and rice paddies, and nitrous oxide from fertilisers. The use of machines that burn
fossil fuels and land-use changes like deforestation for farming also add carbon dioxide to the
atmosphere. These emissions collectively make agriculture a major source of greenhouse gases.

Q83. How does burning fossil fuels affect the composition of the atmosphere?

Answer: Burning fossil fuels like coal, oil, and gas releases large amounts of carbon dioxide into the
atmosphere. It also emits other pollutants such as nitrogen oxides and particulates. This increases
the concentration of greenhouse gases, leading to more heat being trapped and disrupting the natural
balance of the atmosphere, contributing to climate change and air pollution.

Q84. Why is it difficult to reverse the effects of increased greenhouse gas emissions?
Answer: It is difficult to reverse the effects of increased greenhouse gas emissions because once
these gases are in the atmosphere, they remain for a long time and continue to trap heat. Also, many
climate systems react slowly, meaning that even if emissions stopped today, warming would continue.
In addition, reducing emissions requires major global changes in energy use, industry, transport, and
agriculture.

Q85. Explain the link between fossil fuel usage and climate change.
Answer: Fossil fuels contain carbon that has been stored underground for millions of years. When
burned for energy, this carbon is released as carbon dioxide, a greenhouse gas. The more fossil fuels
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we use, the more CO: we emit. This increases the greenhouse effect, trapping more heat in the
atmosphere and contributing to global warming and changes in climate patterns around the world.

Q86. What natural processes help remove carbon dioxide from the atmosphere?

Answer: Natural processes like photosynthesis, where plants absorb carbon dioxide to produce
oxygen, help remove CO: from the atmosphere. Oceans also absorb a large amount of CO., where it
can dissolve in water or be used by marine organisms. Additionally, carbon can be locked in rocks
and fossil fuels over long geological timescales through processes like sedimentation and the
formation of limestone.

Q87. How might volcanic activity have influenced early atmospheric conditions?

Answer: In Earth’s early history, volcanic activity released gases like carbon dioxide, water vapour,
ammonia, and methane into the atmosphere. These gases contributed to forming the early
atmosphere. The high levels of carbon dioxide from volcanic eruptions would have made the early
atmosphere very different from today’s, helping to create a greenhouse effect that kept the young
Earth warm.

Q88. Why did Earth's early atmosphere have a high concentration of carbon dioxide?
Answer: Earth’s early atmosphere had a high concentration of carbon dioxide because of intense
volcanic activity that released large amounts of this gas. There were no plants to carry out
photosynthesis, so carbon dioxide wasn’t being removed from the atmosphere. Over time, the levels
dropped as it dissolved in oceans, formed sedimentary rocks, and was taken in by photosynthetic
organisms.

Q89. Describe how carbon is cycled through living organisms and the atmosphere.

Answer: Carbon is cycled through living organisms and the atmosphere in several steps. Plants
absorb carbon dioxide during photosynthesis and convert it into glucose. Animals eat plants and use
the carbon for growth and energy. When organisms respire, they release carbon dioxide back into the
air. Decomposers break down dead organisms, releasing CO:. Carbon can also be stored in fossil
fuels and released when they are burned.

Q90. What evidence suggests that oxygen appeared in the atmosphere about 2.7 billion years
ago?

Answer: Evidence that oxygen appeared about 2.7 billion years ago includes the presence of iron
oxide bands in ancient rocks, known as banded iron formations. These formed when oxygen
produced by early photosynthetic organisms reacted with dissolved iron in oceans. The oxygen
produced by these organisms eventually started to build up in the atmosphere, changing its
composition.

Q91. What would happen to Earth’s temperature without greenhouse gases?

Answer: Without greenhouse gases, Earth would be much colder because heat from the Sun would
escape back into space. The average surface temperature would drop to about -18°C, which is too
cold to support most forms of life. Water would freeze, and the climate would be too harsh for
humans, animals, and plants to survive, making Earth uninhabitable.
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Q92. Why are greenhouse gases compared to a blanket around the Earth?

Answer: Greenhouse gases are compared to a blanket around the Earth because they trap heat in
the atmosphere, just as a blanket traps body heat. They allow sunlight to enter but prevent some of
the heat from escaping, helping to keep the planet warm. Without this “blanket,” Earth’s temperature
would be too low to support life as we know it.

Q93. Describe how the greenhouse effect involves energy transfer between the Sun, Earth,
and the atmosphere.

Answer: The Sun emits energy that reaches Earth in the form of visible light and warms the surface.
The Earth then emits this energy back as infrared radiation. Greenhouse gases in the atmosphere
absorb some of this infrared radiation and re-radiate it in all directions, including back toward the
Earth’s surface. This transfer of energy keeps the planet warm and supports life.

Q94. Why does methane have a stronger greenhouse effect than carbon dioxide?

Answer: Methane has a stronger greenhouse effect than carbon dioxide because it is more efficient
at trapping heat. Although it exists in smaller quantities in the atmosphere, molecule for molecule,
methane can trap much more heat than carbon dioxide. This makes it a more powerful greenhouse
gas over a short period, contributing significantly to global warming.

Q95. How do oceans help regulate the level of carbon dioxide in the atmosphere?

Answer: Oceans help regulate carbon dioxide levels by absorbing it from the atmosphere. CO.
dissolves in seawater and can be stored in different forms, such as carbonates. Marine organisms
use carbon to form shells and skeletons, which eventually become sedimentary rocks. This process
acts as a carbon sink, reducing the amount of carbon dioxide in the atmosphere and slowing climate
change.

Q96. How is carbon dioxide involved in the formation of limestone?

Answer: Carbon dioxide is involved in the formation of limestone through biological and chemical
processes. Marine organisms like corals and shellfish use dissolved carbon dioxide to form calcium
carbonate shells. When these organisms die, their shells accumulate on the sea floor and, over time,
are compressed into limestone rock. This process locks away carbon dioxide from the atmosphere for
millions of years.

Q97. What role do marine organisms play in carbon dioxide removal?

Answer: Marine organisms like phytoplankton absorb carbon dioxide from the atmosphere during
photosynthesis. Other marine animals, such as corals and shellfish, use carbon dioxide dissolved in
seawater to build their shells from calcium carbonate. When they die, their shells settle on the ocean
floor and form sedimentary rocks, storing carbon for long periods and helping reduce atmospheric
CO: levels.

Q98. Why does photosynthesis reduce the greenhouse effect?

Answer: Photosynthesis reduces the greenhouse effect because it removes carbon dioxide from the
atmosphere. Plants, algae, and some bacteria absorb CO: and convert it into glucose and oxygen.
Less carbon dioxide in the air means less heat is trapped by greenhouse gases, which helps cool the
planet and slow down the rate of global warming.
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Q99. How might future changes in fossil fuel usage affect global temperatures?

Answer: Future changes in fossil fuel usage can greatly affect global temperatures. If we continue to
burn large amounts of fossil fuels, carbon dioxide emissions will increase, leading to more heat
trapped in the atmosphere and rising global temperatures. However, if we reduce fossil fuel use and
switch to renewable energy, emissions will decrease, helping to slow or even reverse some of the
warming.

Q100. What are two ways that humans can reduce the release of greenhouse gases?

Answer: Two ways that humans can reduce greenhouse gas emissions are using renewable energy
sources and improving energy efficiency. Switching to solar, wind, or hydro power reduces reliance on
fossil fuels. Using energy-efficient appliances, insulating buildings, and reducing car use can also
lower carbon dioxide emissions. These actions help combat global warming and protect the
environment.

Q101. What is the name of the process by which human activities are increasing the Earth’s
surface temperature?

Answer: The process is called the greenhouse effect. Human activities such as burning fossil fuels
and deforestation release greenhouse gases like carbon dioxide and methane into the atmosphere.
These gases trap heat from the Sun, preventing it from escaping back into space. This causes the
Earth's surface temperature to rise, leading to global warming and long-term climate change.

Q102. Name two human activities that increase the amount of carbon dioxide in the
atmosphere.

Answer: Two human activities that increase the amount of carbon dioxide in the atmosphere are
burning fossil fuels and deforestation. Fossil fuels like coal, oil, and gas are burned in power stations,
factories, and vehicles, releasing carbon dioxide. Deforestation reduces the number of trees that
absorb carbon dioxide during photosynthesis, causing CO: levels to rise.

Q103. Name two human activities that increase the amount of methane in the atmosphere.
Answer: Two human activities that increase methane levels in the atmosphere are cattle farming
and the decay of organic matter in landfill sites. Cattle produce methane during digestion and release
it into the air. In landfills, organic waste such as food and garden rubbish decomposes without
oxygen, leading to the production and release of methane gas.

Q104. Explain how deforestation can lead to an increase in atmospheric carbon dioxide.
Answer: Deforestation involves cutting down trees, which play a key role in absorbing carbon
dioxide through photosynthesis. When trees are removed, this natural carbon sink is reduced. In
addition, trees are often burned after being cut down, which releases the carbon stored in the wood
as carbon dioxide. This increases the level of CO: in the atmosphere, contributing to global warming.

Q105. How does burning fossil fuels contribute to the greenhouse effect?

Answer: Burning fossil fuels like coal, oil, and natural gas releases large amounts of carbon dioxide
into the atmosphere. This carbon dioxide is a greenhouse gas, which traps heat from the Sun. As
more CO: is released, more heat is trapped in the Earth's atmosphere. This enhances the
greenhouse effect and causes global temperatures to rise, leading to climate change.
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Q106. Describe how farming cattle increases methane levels in the atmosphere.

Answer: Cattle farming increases methane levels because cows produce methane during their
digestive process, a process called enteric fermentation. This methane is released mainly through
belching. In large-scale cattle farming, the combined methane emissions from all the animals
significantly contribute to the total methane levels in the atmosphere, adding to the greenhouse effect.

Q107. How does the decay of organic matter in landfill sites increase methane emissions?
Answer: In landfill sites, organic waste such as food, paper, and garden waste decomposes without
oxygen (anaerobically). During this process, microbes break down the waste and release methane as
a by-product. As more waste is sent to landfills, the amount of methane produced increases,
contributing to the build-up of greenhouse gases in the atmosphere.

Q108. Why is it difficult to create accurate models for predicting climate change?

Answer: Climate systems are very complex and influenced by many natural and human factors.
These include volcanic activity, solar radiation, ocean currents, and greenhouse gas emissions. Since
these factors interact in unpredictable ways, it is difficult to model all their effects accurately. In
addition, some data may be uncertain or missing, making predictions less reliable.

Q109. What is meant by a simplified model in climate science?

Answer: A simplified model in climate science is a basic representation of the Earth's climate
system. It includes the main variables like greenhouse gas levels, temperature, and cloud cover, but
leaves out many complex details to make it easier to understand or use. While these models help
explain general trends, they may not account for all the factors that influence climate.

Q110. Why can simplified climate models lead to misinformation in the media?

Answer: Simplified models can lead to misinformation if their limitations are not properly explained.
Media reports might focus on only part of the model's output or ignore uncertainties. This can lead to
exaggerated or misleading claims, either overstating or downplaying the risks of climate change.
Without proper context, simplified models can be misused in public discussions.

Q111. What is the role of peer review in climate science?

Answer: Peer review is the process where scientific studies are evaluated by other experts in the
same field before being published. In climate science, peer review ensures that research methods are
sound, data is reliable, and conclusions are reasonable. It helps to maintain the quality and credibility
of scientific work and reduces the spread of errors or biased findings.

Q112. Why is it important for scientists to share their climate findings with a wide audience?
Answer: Sharing climate findings with a wide audience is important so that governments,
businesses, and the public can understand the risks of climate change and take action. Clear
communication helps people make informed decisions and supports policies that reduce greenhouse
gas emissions. It also raises awareness about how individuals can contribute to protecting the
environment.

Q113. What are the benefits of using peer-reviewed sources when studying climate change?
Answer: Peer-reviewed sources have been checked by experts, so they are more reliable and
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trustworthy. Using these sources helps ensure that the information is based on strong evidence and
sound science. This is especially important in climate change studies, where false claims or poorly
supported ideas can lead to confusion or delay in taking necessary action.

Q114. Explain how uncertainty in evidence can affect conclusions about climate change.
Answer: Uncertainty in evidence means that scientists may not have complete data or that
predictions could vary based on different assumptions. This makes it harder to draw firm conclusions
about the future effects of climate change. However, even with uncertainty, if most evidence points to
serious risks, action is often still necessary. Understanding the uncertainty helps scientists explain
their confidence levels in predictions.

Q115. How can bias in media reports affect public understanding of climate change?

Answer: Media bias can affect public understanding by presenting misleading information or
focusing only on certain viewpoints. For example, a report might downplay the seriousness of climate
change or overstate uncertainties, causing confusion. Biased reporting can shape public opinion and
influence political decisions, sometimes preventing necessary actions to address climate change.

Q116. What is meant by the term “global climate change”?

Answer: Global climate change refers to long-term changes in Earth's climate, including
temperature, rainfall patterns, sea levels, and weather events. It is mainly caused by increased levels
of greenhouse gases due to human activities. Unlike short-term weather changes, climate change
involves trends over decades or centuries that affect the planet's environment and ecosystems.

Q117. What is the link between increased global temperatures and sea level rise?

Answer: Increased global temperatures cause polar ice caps and glaciers to melt, adding more
water to the oceans. Warmer temperatures also cause seawater to expand. Both of these effects lead
to a rise in sea levels. This can increase the risk of flooding in coastal areas and threaten low-lying
regions and small island nations.

Q118. How can climate change affect weather patterns?

Answer: Climate change can lead to more extreme and unpredictable weather. Warmer
temperatures may cause stronger storms, longer droughts, heavier rainfall, and more heatwaves. It
can also shift seasonal weather patterns, affecting agriculture and water supplies. These changes
vary by region and can have major impacts on people and the environment.

Q119. Give one way that climate change might affect biodiversity.

Answer: Climate change can reduce biodiversity by altering habitats and making it difficult for some
species to survive. For example, rising temperatures may cause coral bleaching in oceans, killing
coral reefs and affecting the species that depend on them. Species that cannot adapt or move to new
areas may become endangered or extinct.

Q120. Describe how changes in rainfall patterns due to climate change can affect agriculture.
Answer: Changes in rainfall patterns can lead to droughts or floods, both of which are harmful to
crops. Unreliable rainfall can make it harder for farmers to plan planting and harvesting. Water

gradeup.uk


http://gradeup.uk

GRADEUP

shortages can also affect irrigation systems. In some regions, this can reduce crop yields and lead to
food shortages or higher food prices.

Q121. Why are small island nations particularly at risk from global climate change?

Answer: Small island nations are especially vulnerable because they are close to sea level. Rising
sea levels can flood homes and farmland, leading to loss of land and forcing people to move. These
nations may also rely heavily on fishing and tourism, both of which can be affected by changing sea
temperatures and extreme weather.

Q122. What is the difference between climate change and weather?

Answer: Weather refers to short-term changes in the atmosphere, like daily temperature, rain, or
wind. Climate is the average weather in a region over a long time, usually 30 years or more. Climate
change means long-term changes in these patterns, not just day-to-day or seasonal weather
differences.

Q123. How can climate change affect human health?

Answer: Climate change can harm human health in many ways. Heatwaves can cause heatstroke
and dehydration. Floods and storms can lead to injuries and waterborne diseases. Changing climates
can also affect food and water supplies, causing malnutrition. In some areas, diseases like malaria
may spread as temperatures rise and insects like mosquitoes expand their range.

Q124. Why is it important to consider long-term data when studying climate change?

Answer: Climate change happens over many decades, so long-term data is needed to spot real
trends and avoid confusion with normal short-term weather changes. By looking at data over 30 years
or more, scientists can see patterns in temperature, rainfall, and ice levels, helping them make better
predictions and decisions.

Q125. Give an example of a risk linked to global climate change.

Answer: One example of a risk is increased flooding due to rising sea levels and heavier rainfall.
This can damage homes, roads, and farmland, and force people to move. Floods can also pollute
water supplies and spread disease. In some places, the cost of dealing with frequent floods can be
very high for governments and communities.

Q126. Why might some people be more vulnerable to the effects of climate change?

Answer: People in poorer countries are often more vulnerable to climate change because they may
not have the money or resources to adapt. For example, they might not be able to build flood
defences or grow different crops during drought. Also, people living in low-lying coastal areas are
more at risk from rising sea levels. Limited access to healthcare and education also increases
vulnerability.

Q127. Describe how climate change could affect global food production.

Answer: Climate change can reduce food production by causing extreme weather like droughts,
floods, and storms that destroy crops. Rising temperatures can also make some land less suitable for
farming, leading to lower crop yields. In some regions, longer dry seasons or more pests and
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diseases may reduce harvests. This could cause food shortages and increase prices around the
world.

Q128. How could changes in temperature affect the spread of diseases?

Answer: Warmer temperatures can help some disease-carrying insects like mosquitoes to survive in
places where they couldn’t before. This may cause diseases such as malaria and dengue fever to
spread into new areas. Changes in rainfall can also increase breeding grounds for insects. Flooding
may also lead to outbreaks of waterborne diseases like cholera in areas with poor sanitation.

Q129. Why do scientists study ice cores to learn about past climates?

Answer: Ice cores contain layers of ice that formed thousands of years ago. These layers trap tiny
air bubbles from the atmosphere at the time the ice formed. Scientists study the gases in these
bubbles, like carbon dioxide and methane, to learn about past temperatures and greenhouse gas
levels. This helps us understand natural climate changes and compare them with recent changes
caused by humans.

Q130. What role do oceans play in regulating the Earth’s climate?

Answer: Oceans absorb large amounts of heat from the sun and help to distribute it around the
world through ocean currents. They also absorb carbon dioxide from the atmosphere, helping to
reduce the amount of greenhouse gases. However, as oceans warm, they absorb less carbon dioxide
and may release more into the air. Warmer oceans can also affect weather patterns and lead to
stronger storms.

Q131. How does an increase in greenhouse gases lead to climate change?

Answer: Greenhouse gases like carbon dioxide and methane trap heat in the Earth's atmosphere.
When more of these gases are added by human activities, they trap more heat, which causes the
Earth's average temperature to rise. This warming affects weather patterns, sea levels, and
ecosystems, leading to climate change. It makes extreme weather events more frequent and intense.

Q132. Explain the greenhouse effect in terms of radiation from the sun and the Earth.

Answer: The sun emits short-wave radiation that passes through the Earth's atmosphere and warms
the surface. The Earth then emits this energy back as long-wave infrared radiation. Greenhouse
gases absorb this infrared radiation and re-radiate it in all directions, including back towards the
Earth. This keeps the planet warm. If the amount of greenhouse gases increases, more heat is
trapped, causing global warming.

Q133. Why is carbon dioxide called a greenhouse gas?

Answer: Carbon dioxide is called a greenhouse gas because it can trap heat in the Earth’s
atmosphere. It absorbs infrared radiation that the Earth emits after being warmed by the sun. This
stops some heat from escaping into space and keeps the planet warmer than it would be without it.
Human activities such as burning fossil fuels have increased carbon dioxide levels, leading to more
warming.

Q134. Why is methane more powerful as a greenhouse gas than carbon dioxide?
Answer: Methane is more powerful than carbon dioxide because it can trap much more heat per
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molecule. Although it stays in the atmosphere for a shorter time, its ability to absorb infrared radiation
is much greater. Over a 20-year period, methane can trap around 80 times more heat than carbon
dioxide. This makes it a strong contributor to global warming even in smaller amounts.

Q135. What human activity is the biggest source of carbon dioxide emissions?

Answer: The biggest source of carbon dioxide emissions is the burning of fossil fuels. This includes
coal, oil, and natural gas used for generating electricity, heating, transportation, and industry. These
activities release large amounts of carbon dioxide into the atmosphere, increasing the greenhouse
effect and contributing to climate change.

Q136. Describe one way to reduce methane emissions from landfill sites.

Answer: One way to reduce methane emissions from landfill sites is to capture the methane gas
produced by decomposing waste. This gas can then be burned to generate electricity or heat.
Another way is to reduce the amount of biodegradable waste going to landfill by increasing recycling
and composting. This prevents organic waste from breaking down anaerobically and releasing
methane.

Q137. Why is it important to reduce greenhouse gas emissions?

Answer: Reducing greenhouse gas emissions is important to slow down global warming and avoid
dangerous changes in the climate. If emissions continue to rise, the Earth will experience more
extreme weather, rising sea levels, melting ice caps, and damage to ecosystems. This can harm
people’s health, homes, food supplies, and economies. Reducing emissions helps protect the
environment for future generations.

Q138. Explain how rising global temperatures could affect natural ecosystems.

Answer: Rising global temperatures can harm natural ecosystems by changing the conditions that
plants and animals need to survive. Some species may not be able to adapt quickly enough and
could become endangered or extinct. Warmer temperatures can also shift the timing of natural events
like flowering and migration, which can disrupt food chains. Coral reefs, for example, are very
sensitive to temperature changes and may die off.

Q139. What is one potential economic impact of global climate change?

Answer: One potential economic impact of global climate change is the increased cost of dealing
with natural disasters like floods, droughts, and storms. These events can damage homes,
businesses, and infrastructure, leading to huge repair and recovery expenses. In agriculture, crop
failures due to extreme weather can cause food shortages and price increases, harming farmers and
consumers.

Q140. Why is international cooperation important in tackling climate change?

Answer: International cooperation is important because climate change is a global problem.
Greenhouse gas emissions from one country can affect the whole planet. Countries need to work
together to reduce emissions, share technology, and help poorer nations adapt to changes.
Agreements like the Paris Climate Accord aim to unite countries in taking action to limit global
warming and protect the environment.
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Q141. How can individuals reduce their carbon footprint?

Answer: Individuals can reduce their carbon footprint by using less energy, travelling more
sustainably, and consuming fewer resources. For example, they can walk, cycle, or use public
transport instead of driving. They can use energy-efficient appliances, insulate their homes, and
switch to renewable electricity. Eating less meat, reducing waste, and recycling also help lower
emissions.

Q142. What is meant by the term “carbon footprint”?

Answer: A carbon footprint is the total amount of carbon dioxide and other greenhouse gases that a
person, organisation, or product causes to be released into the atmosphere. It includes emissions
from activities such as driving, using electricity, and buying goods. It's measured in units of carbon
dioxide equivalent (CO:€) and helps people understand their impact on the climate.

Q143. Explain how renewable energy can help reduce greenhouse gas emissions.

Answer: Renewable energy sources like wind, solar, and hydroelectric power generate electricity
without burning fossil fuels. This means they do not release carbon dioxide or other greenhouse
gases into the atmosphere. Using renewable energy instead of coal or gas helps reduce the amount
of greenhouse gases that cause global warming and climate change. It's a cleaner and more
sustainable option.

Q144. Describe one limitation of using biofuels to reduce carbon dioxide levels.

Answer: One limitation of using biofuels is that growing the crops needed for them often requires
large areas of land, which can lead to deforestation and loss of natural habitats. Also, if fossil fuels
are used in farming, transporting, and processing the crops, it can reduce the overall carbon savings.
In some cases, biofuels may not be much better than fossil fuels in terms of emissions.

Q145. Why is reducing car use an effective way to lower CO: emissions?

Answer: Reducing car use lowers the amount of petrol and diesel burned, which means less carbon
dioxide is released into the atmosphere. Cars are a major source of greenhouse gases, especially in

cities. Walking, cycling, carpooling, or using public transport can cut emissions significantly and help

reduce air pollution as well. Fewer cars on the road also reduce traffic congestion.

Q146. How does climate change threaten polar habitats?

Answer: Climate change causes temperatures to rise, which leads to the melting of polar ice. This
reduces the area of sea ice that animals like polar bears rely on for hunting and breeding. It also
affects marine food chains as cold-water species disappear or move. Melting ice contributes to rising
sea levels, which can flood coastal habitats and change ocean circulation patterns.

Q147. What is a potential social consequence of rising sea levels?

Answer: A potential social consequence of rising sea levels is that people living in low-lying coastal
areas may be forced to leave their homes due to flooding. This can lead to climate migration, where
large numbers of people move to safer areas. It may cause overcrowding, strain on resources, and
conflict in places receiving migrants. Infrastructure like roads, water supplies, and schools may also
be damaged.
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Q148. Describe one way that climate change might affect migration patterns.

Answer: Climate change can cause droughts, floods, and rising sea levels that make areas
uninhabitable. People living in such areas may have to move to find safer places to live. This can
increase both national and international migration. For example, farmers may move to cities if their
land becomes too dry to grow crops. These shifts can put pressure on housing, jobs, and public
services in new areas.

Q149. Why do some scientists disagree on how quickly climate change will happen?
Answer: Scientists use different models and assumptions to predict how the climate will change.
These models depend on many factors, such as future emissions, human behaviour, and natural
feedback systems like cloud cover. Because of this complexity and uncertainty, scientists may reach
different conclusions about how fast temperatures will rise or what effects will occur. However, most
agree that action is needed.

Q150. How can governments encourage people to reduce greenhouse gas emissions?
Answer: Governments can encourage people by providing financial incentives for using renewable
energy, public transport, or energy-efficient appliances. They can also introduce laws to limit
emissions from cars and factories, or taxes on carbon. Education campaigns can raise awareness
about climate change and what people can do. Supporting green jobs and sustainable businesses
also helps promote low-carbon lifestyles.

Q151. What is meant by the term ‘carbon footprint’?

Answer: The carbon footprint is the total amount of carbon dioxide and other greenhouse gases
released into the atmosphere over the full life cycle of a product, service, or individual activity. This
includes emissions from production, transport, usage, and disposal. It helps measure how much
impact human actions have on the environment and climate change.

Q152. Name two greenhouse gases that contribute to a product's carbon footprint.

Answer: Two greenhouse gases that contribute to a product’s carbon footprint are carbon dioxide
(CO2) and methane (CH.). Carbon dioxide is produced mainly from burning fossil fuels, while methane
is commonly released from agriculture, especially from livestock and decomposing waste in landfills.

Q153. Give two actions that can be taken to reduce carbon dioxide emissions.

Answer: Two actions to reduce carbon dioxide emissions are switching from fossil fuels to
renewable energy sources like solar and wind, and improving energy efficiency by using appliances
that consume less power. Both actions reduce the amount of carbon dioxide produced from energy
generation.

Q154. How can individuals reduce their personal carbon footprint?

Answer: Individuals can reduce their personal carbon footprint by using public transport, walking or
cycling instead of driving, reducing energy use at home, switching to renewable electricity, eating less
meat and dairy, and recycling materials. These choices reduce greenhouse gas emissions linked to
daily life.
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Q155. Suggest a reason why switching to renewable energy reduces carbon dioxide
emissions.

Answer: Renewable energy sources like solar, wind, and hydroelectric do not burn fossil fuels, so
they do not produce carbon dioxide during energy generation. This helps lower the total greenhouse
gas emissions compared to traditional coal, oil, or gas power stations.

Q156. Explain why reducing methane emissions from agriculture might be difficult.
Answer: Reducing methane emissions from agriculture is difficult because methane is naturally
released by livestock during digestion and from manure. Changing farming methods or diets for
animals can be expensive or impractical on a large scale, especially in countries dependent on
livestock farming.

Q157. Why might governments find it hard to reduce carbon emissions quickly?

Answer: Governments may find it hard to reduce carbon emissions quickly due to economic
pressures, reliance on fossil fuels for energy, and resistance from industries. Transitioning to cleaner
energy requires investment, policy changes, and public cooperation, all of which take time to
implement effectively.

Q158. Describe how improving home insulation can help reduce greenhouse gas emissions.
Answer: Better home insulation reduces the amount of heat lost through walls, roofs, and windows,
meaning less energy is needed for heating. When homes use less energy, especially from fossil
fuel-powered systems, it leads to a reduction in greenhouse gas emissions into the atmosphere.

Q159. Give one reason why reducing the use of fossil fuels can be challenging for some
countries.

Answer: Some countries rely heavily on fossil fuels for their energy needs and economic growth.
Replacing them with renewable energy requires major infrastructure changes, technology, and
investment, which may not be affordable or accessible for every country, making the transition
difficult.

Q160. How does reducing food waste help lower methane emissions?

Answer: Food waste in landfills breaks down without oxygen and produces methane, a powerful
greenhouse gas. By reducing the amount of food wasted, less waste ends up in landfills, which
means less methane is produced, helping to reduce overall greenhouse gas emissions.

Q161. What are the main elements found in most fossil fuels?

Answer: The main elements in fossil fuels are carbon and hydrogen. When fossil fuels are burned
for energy, the carbon and hydrogen combine with oxygen in the air to form carbon dioxide and water,
releasing energy in the process.

Q162. Name four gases that may be released when a fuel is burned.

Answer: Four gases that may be released during fuel combustion are carbon dioxide (CO:), carbon
monoxide (CO), sulfur dioxide (SO:), and nitrogen oxides (NOx). These gases can contribute to air
pollution and environmental problems like acid rain and climate change.
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Q163. What is the role of sulfur in the production of sulfur dioxide when fuels are burned?
Answer: Some fossil fuels contain sulfur compounds. When these fuels are burned, the sulfur reacts
with oxygen to form sulfur dioxide (SO:), a toxic gas that contributes to acid rain and respiratory
problems in humans.

Q164. What is formed when carbon in a fuel burns completely?

Answer: When carbon in a fuel burns completely in a plentiful supply of oxygen, carbon dioxide
(CO2) is formed. This is a greenhouse gas that contributes to global warming, but it is the expected
product of complete combustion.

Q165. What are the main conditions needed to produce carbon monoxide during combustion?
Answer: Carbon monoxide is produced during incomplete combustion, which happens when there is
not enough oxygen available for the fuel to burn completely. This leads to the formation of carbon
monoxide instead of carbon dioxide.

Q166. What solid particles are formed from incomplete combustion of fuels?

Answer: Incomplete combustion of fuels can produce tiny solid carbon particles known as soot or
particulates. These particles can cause air pollution, harm human health by entering the lungs, and
contribute to global dimming.

Q167. How are oxides of nitrogen formed during combustion in car engines?

Answer: Oxides of nitrogen (NO and NO:) are formed when the high temperatures inside car
engines cause nitrogen and oxygen from the air to react. These gases contribute to air pollution and
acid rain.

Q168. What is a common source of unburned hydrocarbons in the air?

Answer: A common source of unburned hydrocarbons in the air is from car engines, especially
those that are not properly maintained or tuned. These hydrocarbons are harmful pollutants and can
contribute to the formation of smog.

Q169. Why is water vapour not considered a harmful pollutant from combustion?

Answer: Water vapour is a natural part of the Earth's atmosphere and is constantly cycled through
processes like evaporation and condensation. Although it is a greenhouse gas, it is not considered a
harmful pollutant from combustion because it does not directly harm health or cause environmental
damage in the way other gases do.

Q170. How can you predict the products of combustion of a fuel if you know its composition?
Answer: If you know the chemical composition of a fuel, you can predict the products of its
combustion. For example, hydrocarbons burn to produce carbon dioxide and water if there is enough
oxygen. If oxygen is limited, carbon monoxide or carbon (soot) may also form.

Q171. What makes carbon monoxide especially dangerous to humans?

Answer: Carbon monoxide is dangerous because it is a colourless, odourless gas that binds to
haemoglobin in red blood cells more strongly than oxygen. This prevents oxygen from being carried
around the body, which can lead to suffocation and death if exposure is high.
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Q172. Why is carbon monoxide hard to detect without special equipment?

Answer: Carbon monoxide has no colour, smell, or taste, making it undetectable to humans without
a carbon monoxide detector. This makes it very dangerous, especially if it builds up indoors due to
faulty gas appliances or poor ventilation.

Q173. What happens to the body when carbon monoxide is inhaled?

Answer: When carbon monoxide is inhaled, it enters the bloodstream and binds to haemoglobin in
place of oxygen. This reduces the oxygen supply to vital organs, leading to symptoms like
headaches, dizziness, nausea, and in severe cases, unconsciousness or death.

Q174. Name one human health issue caused by inhaling soot or particulates.

Answer: One major health issue caused by inhaling soot or particulates is respiratory problems such
as asthma. Fine particles can enter deep into the lungs and cause inflammation, leading to breathing
difficulties and worsening existing lung conditions.

Q175. What is global dimming and how is it linked to particulates?

Answer: Global dimming is the gradual reduction in the amount of sunlight reaching the Earth's
surface due to the presence of tiny particles (aerosols) in the atmosphere. These particulates reflect
sunlight back into space and can also help clouds form, both of which reduce the sunlight that
reaches the ground.

Q176. How do sulfur dioxide and nitrogen oxides cause acid rain?

Answer: Sulfur dioxide and nitrogen oxides are released into the air mainly from burning fossil fuels
in power stations, vehicles, and factories. When these gases rise into the atmosphere, they dissolve
in water vapour to form acidic solutions such as sulfuric acid and nitric acid. These acidic droplets
then fall to the ground as acid rain, which can damage plants, soil, buildings, and aquatic habitats.

Q177. Give one effect of acid rain on buildings.

Answer: Acid rain reacts with minerals in stone, especially those in limestone and marble, causing
them to wear away or crumble. This process is called chemical weathering. Over time, it can damage
the structure and appearance of buildings and monuments, leading to costly repairs and restoration
work.

Q178. What impact does acid rain have on aquatic life?

Answer: Acid rain lowers the pH of lakes, rivers, and streams, making the water more acidic. Many
aquatic organisms, such as fish and insects, cannot survive in acidic conditions. Their populations
decrease, and biodiversity is reduced. Acid rain can also release toxic metals from soil into the water,
harming aquatic organisms further.

Q179. How do oxides of nitrogen cause breathing difficulties?

Answer: Nitrogen oxides are irritants that affect the respiratory system. When inhaled, they can
inflame the lining of the lungs and lower resistance to respiratory infections. This can cause coughing,
shortness of breath, and worsen conditions such as asthma and bronchitis, especially in children and
elderly people.
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Q180. Describe one way that sulfur dioxide affects human health.

Answer: Sulfur dioxide can irritate the eyes, nose, throat, and lungs. It can cause breathing
difficulties and trigger asthma attacks. Prolonged exposure can lead to chronic respiratory diseases.
People with existing lung conditions are particularly at risk when air contains high levels of sulfur
dioxide.

Q181. How can industry reduce the amount of sulfur dioxide released into the air?

Answer: Industries can reduce sulfur dioxide emissions by using scrubbers in chimneys to remove
the gas before it is released into the air. They can also switch to cleaner fuels that have lower sulfur
content, such as natural gas, or use renewable energy sources like wind or solar power that do not
produce sulfur dioxide.

Q182. What device in cars helps reduce the emission of nitrogen oxides?

Answer: Catalytic converters fitted in the exhaust systems of cars help reduce nitrogen oxide
emissions. They convert nitrogen oxides into nitrogen gas and oxygen, which are harmless, before
the exhaust gases leave the car.

Q183. How does the use of catalytic converters reduce air pollution from vehicles?

Answer: Catalytic converters use a catalyst, usually made of platinum, rhodium, or palladium, to
speed up reactions that change harmful gases like nitrogen oxides, carbon monoxide, and unburned
hydrocarbons into less harmful substances such as nitrogen, carbon dioxide, and water vapour. This
significantly reduces air pollution from car exhausts.

Q184. Why is it better to burn natural gas than coal in terms of pollution?

Answer: Burning natural gas releases fewer harmful pollutants than coal. It produces less carbon
dioxide, sulfur dioxide, nitrogen oxides, and particulates. Natural gas also burns more completely and
efficiently than coal, reducing the amount of unburned hydrocarbons and carbon monoxide released
into the air.

Q185. Why are particulates harmful to people with asthma?

Answer: Particulates are tiny solid particles that can enter the lungs when inhaled. For people with
asthma, these particles can irritate the airways, trigger asthma attacks, and worsen symptoms like
wheezing and shortness of breath. Long-term exposure to particulates can also damage lung tissue
and increase the risk of chronic respiratory diseases.

Q186. Give one environmental impact of increased levels of particulates.

Answer: Increased levels of particulates in the air can reduce visibility by creating smog or haze,
which affects natural landscapes and urban environments. They also settle on plant surfaces,
blocking sunlight and interfering with photosynthesis. In the long term, this can harm ecosystems and
reduce crop yields.

Q187. How can air pollution be reduced in cities?
Answer: Air pollution in cities can be reduced by improving public transport to reduce the number of
cars on the road, promoting cycling and walking, using cleaner fuels and electric vehicles, and
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implementing stricter emissions regulations for industries. Planting more trees can also help absorb
pollutants and improve air quality.

Q188. Why do governments monitor air quality near busy roads?

Answer: Governments monitor air quality near busy roads because traffic is a major source of air
pollutants such as nitrogen oxides, carbon monoxide, and particulates. Monitoring helps identify
areas with dangerous pollution levels and informs decisions about traffic management, health
advisories, and environmental regulations to protect public health.

Q189. Explain how burning fossil fuels contributes to poor air quality.

Answer: Burning fossil fuels in power stations, vehicles, and factories releases harmful gases like
sulfur dioxide, nitrogen oxides, carbon monoxide, and particulates. These pollutants can cause smog,
acid rain, and respiratory problems in humans. Incomplete combustion can also produce soot and
unburned hydrocarbons, which further degrade air quality.

Q190. How do emissions from vehicles affect the environment?

Answer: Vehicle emissions release pollutants that contribute to smog formation, acid rain, and global
warming. Nitrogen oxides and hydrocarbons react in sunlight to form ozone, a key component of
photochemical smog. Carbon dioxide adds to the greenhouse effect, while particulates and soot affect
plant health and soil quality.

Q191. What might be the long-term health effects of living in an area with high air pollution?
Answer: Long-term exposure to high air pollution can lead to chronic respiratory diseases such as
asthma, bronchitis, and emphysema. It can also increase the risk of heart disease, stroke, and certain
cancers. Children and elderly people are particularly vulnerable, and it may shorten life expectancy
due to continuous strain on the body.

Q192. Why is it important to reduce emissions from power stations?

Answer: Power stations burn large amounts of fossil fuels, releasing significant quantities of carbon
dioxide, sulfur dioxide, and nitrogen oxides into the air. These contribute to climate change, acid rain,
and poor air quality. Reducing emissions helps protect the environment, public health, and slows
down global warming.

Q193. Give one reason why people oppose stricter pollution controls on factories.

Answer: Some people oppose stricter pollution controls on factories because they believe it
increases production costs. These costs might be passed on to consumers, or companies might
reduce their workforce to save money. There is also concern that strict regulations might discourage
investment and reduce industrial competitiveness.

Q194. What is meant by the term ‘unburned hydrocarbons’?

Answer: Unburned hydrocarbons are fuel particles that do not completely burn during combustion in
engines. These hydrocarbons are released into the air through vehicle exhausts. They are harmful
pollutants because they can form ground-level ozone and smog when they react with nitrogen oxides
in sunlight.
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Q195. How can improving fuel efficiency help reduce pollution?

Answer: Improving fuel efficiency means a vehicle can travel further using less fuel. This reduces
the total amount of fuel burned, lowering emissions of pollutants such as carbon dioxide, nitrogen
oxides, and particulates. It also decreases the demand for fossil fuels, helping to slow down climate
change and improve air quality.

Q196. Why is complete combustion preferred over incomplete combustion?

Answer: Complete combustion of fuels produces carbon dioxide and water, which are less harmful
than the products of incomplete combustion. Incomplete combustion produces carbon monoxide, soot
(particulates), and unburned hydrocarbons, all of which are harmful to human health and the
environment. Therefore, complete combustion is cleaner and safer.

Q197. What is one problem caused by carbon monoxide inside homes?

Answer: Carbon monoxide is a colourless, odourless gas that can build up indoors from faulty gas
appliances or poor ventilation. It binds to haemoglobin in the blood more easily than oxygen, reducing
oxygen transport. This can lead to symptoms like dizziness, headaches, and in severe cases,
unconsciousness or death.

Q198. Describe the link between air pollution and climate change.

Answer: Some air pollutants, like carbon dioxide and methane, are greenhouse gases that trap heat
in the atmosphere, contributing to global warming and climate change. Other pollutants like black
carbon (soot) also absorb heat. Additionally, air pollution can affect cloud formation and rainfall
patterns, influencing the climate further.

Q199. Why are diesel engines sometimes more polluting than petrol engines?

Answer: Diesel engines emit more nitrogen oxides and particulates compared to petrol engines.
These pollutants contribute to smog, respiratory problems, and environmental damage. Although
diesel engines may emit less carbon dioxide, their higher output of harmful pollutants can make them
more damaging to local air quality.

Q200. How do indoor pollutants differ from outdoor pollutants in terms of health risks?
Answer: Indoor pollutants such as carbon monoxide, radon gas, volatile organic compounds
(VOCs), and smoke can build up in enclosed spaces due to poor ventilation. This means people can
be exposed to higher concentrations over longer periods. Indoor pollution is especially harmful
because people spend most of their time indoors, increasing the risk of chronic health problems.
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