Scenarios for S.5 Learners on Respiration 9 2025

Item 1

< A'ei*..,,
One morning, you are late for school and decide to take the shortcut by 7 %’»,;‘"’5"‘
climbing the stairs to your classroom quickly. After climbing three flights of
stairs, you feel your heart pounding and your breathing becoming faster and

deeper. Your legs feel heavy and tired, and you notice a slight burning

sensation in your muscles.

Tasks:

Explain how the mitochondria in your muscle cells respond to the increased
demand for energy during this rapid stair climbing.

Describe the structure of the mitochondrion and how its features (such as the
inner membrane folds) help in producing energy efficiently.

Discuss the role of ATP in muscle contraction and how ATP is produced during
this activity.

Why do your muscles feel tired and what role does oxygen availability play
during this intense exercise?

More effort and evaluation needed............. 0783132226.... trials for assessments



Suggest ways to improve your endurance and reduce muscle fatigue based on
your understanding of cellular respiration.

Item 2.

You are rushing to catch a bus to school but the bus is about to leave. You
sprint the last 100 meters, pushing your muscles to work harder than usual.

After the sprint, you notice your legs feel sore and you are breathing heavily.
You also feel a bit dizzy.

Tasks:

Describe the process of glycolysis and how it provides quick energy during
your sprint, even when oxygen supply is limited.

Explain why your muscles ache after sprinting, relating it to the build-up of
lactic acid and anaerobic respiration.

Discuss the difference between aerobic and anaerobic respiration in terms of
energy yield and by-products.

How does your body recover after such intense activity to remove lactic acid
and restore muscle function?
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What long-term benefits can regular exercise have on your cellular respiration
efficiency?

Item 3.

After a weekend family lunch, you eat a plate containing rice, beans, and
grilled chicken. Later, during your biology class, you learn about how your
body converts food into energy. You wonder how the carbohydrates, proteins,
and fats in your meal are broken down and used by your cells.

Explain the role of acetyl coenzyme A (acetyl-CoA) in linking the metabolism of
carbohydrates, proteins, and fats to energy production.

Describe how glucose from carbohydrates is broken down and converted into
acetyl-CoA.

Discuss how proteins and fats are also converted into acetyl-CoA and enter the
energy-producing pathways.

Why is acetyl-CoA considered a central molecule in cellular respiration?

How does this process help maintain your energy levels throughout the day?
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Item 4.

Your biology teacher assigns you a project to explain the citric acid cycle
(Krebs cycle) to your classmates. You decide to create a detailed flowchart and
presentation that shows the key steps and molecules involved.

Tasks:

Identify and describe the main stages of the citric acid cycle, including
substrate-level phosphorylation, decarboxylation, and the production of NADH
and FADH2.

Explain where in the mitochondrion the citric acid cycle takes place and why
this location is important.

Use your flowchart to show how the citric acid cycle connects to other stages
of cellular respiration.

Highlight the importance of NADH and FADH2 produced in this cycle for the
next stage of respiration.

Item 5.

You watch a documentary that explains how your body uses oxygen to
produce energy at the cellular level. The video shows electrons moving
through protein complexes in the mitochondria and highlights the importance
of oxygen in this process.
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Tasks:

Describe the role of NADH and FADH2 in the electron transport chain and how
they contribute to ATP production.

Explain why oxygen is called the final electron acceptor and what happens if
oxygen is not available.

Discuss how the electron transport chain creates a proton gradient and how
this leads to ATP synthesis.

What would happen to the cell if the electron transport chain is blocked?

Relate this process to real-life situations such as high altitude or respiratory
diseases.

Item 6.

A neighbor accidentally inhales smoke from a fire involving plastic materials
that release cyanide gas. The person quickly becomes weak and dizzy and is
rushed to the hospital. You learn that cyanide affects cellular respiration.

Tasks:

More effort and evaluation needed............. 0783132226.... trials for assessments



Explain how cyanide disrupts the electron transport chain in mitochondria.

Describe the effect of this disruption on ATP production and why it is
dangerous for cell survival.

Discuss the symptoms that might appear in someone poisoned by cyanide and
why they occur.

Explain why oxygen is useless in the presence of cyanide despite being
available.

Suggest first aid or medical interventions that might help a cyanide poisoning
victim.

Item 7

During a football match, you notice your breathing rate increases, your heart
beats faster, and you start to sweat. After some time, you feel tired and need to
rest.
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Tasks:
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Explain how ATP production changes as the intensity of your exercise
increases during the game.

Describe the difference between aerobic respiration (with oxygen) and
anaerobic respiration (without enough oxygen) during the match.

Discuss why your breathing rate and heart rate increase during intense
exercise.

Explain how your body clears the lactic acid produced during anaerobic
respiration.

Suggest ways to improve your stamina and delay muscle fatigue based on your
understanding of respiration.

Here are additional real-life application scenarios related to cellular
respiration, covering the content comprehensively and linking to everyday life
and natural processes:

Item 8.

You notice that plants around your home release oxygen, which you need to
breathe. You learn that plants produce glucose through photosynthesis using
sunlight, and then use that glucose in their mitochondria to generate energy
by cellular respiration.
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Tasks:
Explain how photosynthesis and cellular respiration are connected in plants.

Describe why plants need mitochondria even though they make their own
food.

Discuss how the oxygen released by plants supports cellular respiration in
animals and humans.

Reflect on how this relationship between plants and animals maintains
balance in the environment.

Item 9.

You join a jogging club and notice that during slow jogging you can breathe
comfortably, but when sprinting, you quickly become breathless and your
muscles feel sore afterward.

Tasks:

Explain how aerobic respiration supplies energy during jogging and why it is
efficient.

Describe what happens during anaerobic respiration when you sprint,
including the production of lactic acid.

Discuss why anaerobic respiration produces less ATP and how it affects
muscle performance.

Suggest how regular aerobic training can improve your endurance.
Item 10.

You learn that not only humans but many organisms, including fungi, algae,
and bacteria, perform cellular respiration to obtain energy. Some bacteria
even live in places without oxygen.

Tasks:
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Explain how aerobic respiration differs from anaerobic respiration in terms of
electron acceptors and energy yield.

Describe how some bacteria use sulfate or nitrate instead of oxygen in their
respiration.

Discuss the importance of cellular respiration for survival in various
environments.

Reflect on how understanding these processes can help in fields like
environmental science and medicine.

Item 11

A family member has asthma and sometimes struggles to breathe, especially
during physical activity. You wonder how this affects their cellular respiration
and energy production.

Tasks:

Explain how reduced oxygen intake affects the electron transport chain and
ATP production.

Discuss the possible shift from aerobic to anaerobic respiration in muscle cells
during asthma attacks.

Describe symptoms that may result from low ATP availability in cells.

Suggest lifestyle or medical interventions that can help manage energy
production during breathing difficulties.

Item 12

During an environmental science class, you study how carbon moves through
the ecosystem. You learn that cellular respiration releases carbon dioxide,
which plants then use for photosynthesis.

Tasks:
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Describe the role of cellular respiration in the carbon cycle.

Explain how the carbon dioxide released by animals and humans supports
plant life.

Discuss the balance between photosynthesis and respiration in maintaining
atmospheric gases.

Reflect on how human activities might disrupt this balance and affect
respiration processes.

More effort and evaluation needed............. 0783132226.... trials for assessments
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