
NOT FOR SALE, DON’T BE SCAMMED: This tutorial was originally uploaded by Allschool.ng

FREE TUTORIAL ON BIOLOGY

TOPIC: RESPIRATION

Brought to you by Allschool.ng

Take note of the following:

★ We will explain this topic very well. Try answering the questions after the
tutorial. It’ll help you understand the topic even better.

★ This biology tutorial is suitable for candidates writing the JAMB & WAEC
exams.

★ This tutorial is NOT FOR SALE. If you paid for it, ask the person to give
you back your money. That person is a FRAUDSTER!

★ We put in a lot of time and resources to provide this to you for FREE. All
we ask of you is that you SHARE it with your friends that may need it.
Sharing is caring.

★ If you’ve not heard already, the ALLSCHOOL JAMB Online Lesson will
help you score extremely high in JAMB. We have been tested and
trusted by thousands of students. CLICK HERE to learn more about the
lesson or visit allschool.ng/jamb

http://www.allschool.ng
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RESPIRATION

Breath in.......

Welcome to the Biology tutorial on Respiration.

In simple and not-so-simple terms, we are going to explain the meaning of
respiration.

We'll then tell you the respiratory organs and surfaces.

Then we will narrate the mechanism of gaseous exchange in plants and
mammals.
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We will then explain what aerobic and anaerobic respiration means.

Let's get on with it.

What's Respiration

Imagine your body is like a car, and just like a car needs fuel to run, your body
needs energy to do all the things you love to do, like playing and jumping around.
Respiration is like the engine in your body that helps you get that energy from the
food you eat.

Here's how it works:

1. Breathing In (Inhalation):When you breathe in, you take in a special gas
called oxygen from the air around you. Think of oxygen as the special fuel
your body needs.

2. Getting the Fuel (Exchange): Your body has special parts called lungs
that take in the oxygen from the air. These lungs are like sponges that
soak up the oxygen and give it to your blood.

3. Transporting the Fuel (Blood): The blood in your body is like a delivery
truck. It carries the oxygen from your lungs to all the different parts of your
body, like your muscles and organs.

4. Using the Fuel (Cellular Respiration): Once the oxygen reaches your
muscles and organs, it helps them use the food you eat to make energy.
This process is called cellular respiration.

5. Breathing Out (Exhalation): After your body uses the oxygen, it produces
a waste gas called carbon dioxide. Your blood takes this carbon dioxide
back to your lungs, and when you breathe out, you release the carbon
dioxide into the air. It's like your body saying, "I'm done with this used-up
fuel!"

Respiration in biology refers to the process by which living organisms take in
oxygen from their environment and use it to produce energy, while also releasing
carbon dioxide as a waste product.

Significance of Respiration:

Respiration is of utmost significance for living organisms, and here are some key
points:
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● Energy Production: The primary purpose of respiration is to generate
energy in the form of adenosine triphosphate (ATP). ATP is the energy
currency of cells and is essential for various cellular activities.

● Cellular Functioning: ATP produced during respiration powers cellular
processes such as metabolism, growth, repair, and maintenance.

● Gas Exchange: Respiration involves the exchange of gases (oxygen and
carbon dioxide), facilitating the intake of oxygen needed for cellular
respiration and the removal of carbon dioxide, a waste product.

JOIN NOW: In the ALLSCHOOL JAMB Online
Lesson, our teachers focus on the exact things that
will most likely come out in JAMB. Joining the Lesson
is one of the surest ways to score high in JAMB. The
lesson is a live-stream class. Click here to see how to

join and other details.

Respiratory Organs and Surfaces

Respiratory organs and surfaces vary among different organisms, depending on
their complexity and habitat.

Here, we'll provide a general overview of respiratory organs and surfaces in
humans and other animals:

Humans (Vertebrates):
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1. Nasal Cavity:
○ Function: Filters, warms, and moistens inhaled air. Also contains

olfactory receptors for the sense of smell.
2. Pharynx (Throat):

○ Function: Common passageway for air and food. Serves as a
junction leading to the trachea (windpipe) and the esophagus (food
pipe).

3. Larynx (Voice Box):
○ Function: Contains vocal cords and is involved in sound production.

Also serves as a protective mechanism during swallowing.
4. Trachea (Windpipe):

○ Structure: A tube reinforced with cartilage rings.
○ Function: Conducts air to and from the lungs.
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5. Bronchi and Bronchioles:
○ Structure: Trachea branches into bronchi, which further divide into

bronchioles.
○ Function: Distributes air within the lungs.

6. Alveoli:
○ Structure: Small air sacs at the end of bronchioles.
○ Function: Site of gas exchange (oxygen and carbon dioxide) with

the blood. Covered in a network of capillaries.
7. Lungs:

○ Structure: Paired organs within the thoracic cavity.
○ Function: Main respiratory organs where gas exchange occurs.

Surrounded by a protective membrane called the pleura.

Insects:

Tracheal System:

● Structure: Network of tubes called tracheae.
● Function: Directly delivers oxygen to cells and removes carbon dioxide.

No specialized respiratory organs like lungs.

Fish:
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1. Gills:
○ Structure: Filamentous structures with a large surface area.
○ Function: Extract oxygen from water and excrete carbon dioxide.

Amphibians:

1. Lungs:
○ Structure: Simple sac-like structures.
○ Function: Used for breathing air, but some oxygen exchange also

occurs through the skin, especially in amphibians like frogs.

Reptiles:
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1. Lungs:
○ Structure: More developed than amphibian lungs.
○ Function: Mainly rely on lungs for respiration.

Gaseous Exchange in Plants

Here's a simplified explanation:

1. Breathing Pores (Stomata): Just like you have tiny holes in your skin,
plants have small openings on their leaves called stomata. These stomata
let air in and out.

2. Taking in Carbon Dioxide (CO2): Plants need carbon dioxide, a gas in
the air, to make food. Through the stomata, they take in carbon dioxide
from the air.

3. Releasing Oxygen (O2): During a magical process called photosynthesis,
plants use sunlight, water, and carbon dioxide to make food and release

http://www.allschool.ng


NOT FOR SALE, DON’T BE SCAMMED: This tutorial was originally uploaded by Allschool.ng

oxygen as a byproduct. This oxygen is then released through the stomata
into the air.

JOIN NOW: In the ALLSCHOOL JAMB Online Lesson, our
teachers focus on the exact things that will most likely come
out in JAMB. Joining the Lesson is one of the surest ways to
score high in JAMB. The lesson is a live-stream class. Click

here to see how to join and other details.

Now check out the detailed explanation:

Stomata:

1. Location: Primarily on the underside of leaves, but also on stems and
other plant organs.

2. Structure: Small pores surrounded by two specialized cells called guard
cells.

3. Process:
○ Opening and Closing: The stomata can open and close to regulate

gas exchange. This is controlled by changes in turgor pressure
within the guard cells.

○ Gas Exchange: Carbon dioxide enters the leaf through open
stomata during photosynthesis, and oxygen produced in
photosynthesis exits through the same openings.

○ Water Loss: Stomata also allow water vapor to exit the leaf during
transpiration.

Gaseous Exchange in Mammals

Simplified explanation:

1. Breathing In (Inhalation): Mammals, like you and me, breathe in air
through our noses and mouths. The air contains oxygen.
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2. Transporting Oxygen (Blood): Inside our bodies, we have a special
system called the respiratory system. The lungs are like sponges that take
in oxygen from the air. Blood vessels carry this oxygenated blood to
different parts of our bodies.

3. Delivering Oxygen to Cells: The blood carries oxygen to tiny cells in our
muscles and organs. These cells use the oxygen to turn the food we eat
into energy through a process called cellular respiration.

4. Breathing Out (Exhalation): After the cells use the oxygen, they produce
carbon dioxide as a waste product. The blood carries this carbon dioxide
back to the lungs, and when we breathe out, we release the carbon dioxide
into the air.

Advanced explanation:

Mechanism of Breathing in Mammals
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1. Inhalation:
○ Diaphragm Contracts: The diaphragm, a muscle beneath the

lungs, contracts and flattens.
○ Rib Cage Expands: Intercostal muscles between the ribs contract,

lifting the rib cage.
○ Volume Increases: The thoracic cavity volume increases, causing a

decrease in air pressure.
○ Air Rushes In: Air moves from higher pressure outside the body

into the lungs.
2. Exhalation:
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○ Diaphragm Relaxes: The diaphragm relaxes, returning to its domed
shape.

○ Rib Cage Contracts: Intercostal muscles relax, lowering the rib
cage.

○ Volume Decreases: The thoracic cavity volume decreases, causing
an increase in air pressure.

○ Air is Expelled: Air is pushed out of the lungs.

Aerobic and Anaerobic Respiration

Simplified explanation:

Aerobic Respiration:

Imagine you're playing your favorite game or running around with friends. Aerobic
respiration is like the superhero way your body gets energy when there's plenty
of oxygen around.

1. Taking a Deep Breath (Inhalation):When you're playing, you take deep
breaths to get lots of oxygen into your body. It's like fueling up your
superhero powers!

2. Oxygen Power (Cellular Respiration): Your body uses this oxygen to
turn the food you've eaten into energy. This happens in tiny power plants
called mitochondria inside your cells.

3. Energy Burst (ATP): The process creates a lot of energy molecules called
ATP, and these make you feel strong, fast, and ready for more adventures!

4. Breathing Out (Exhalation): After the oxygen has done its job, you
breathe out the waste gas called carbon dioxide. It's like exhaling after a
big superhero move!

So, aerobic respiration is the cool way your body gets energy when there's plenty
of oxygen, turning food into power for your awesome activities!

Anaerobic Respiration:

Now, let's imagine a moment when you're playing so hard, you can't catch your
breath. Anaerobic respiration is like the backup plan your body uses when there's
not enough oxygen.
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1. Quick Energy (Without Oxygen): In this case, your body still needs
energy, and it needs it fast! So, it starts a quick process that doesn't need
as much oxygen.

2. Making Energy (ATP): It's not as efficient as aerobic respiration, but it
gets the job done. Your cells turn food into energy without using much
oxygen.

3. Buildup of Lactic Acid: The downside is that it produces a substance
called lactic acid. Imagine it as a little waste that piles up when you're
playing super hard without taking enough breaths.

4. Feeling Tired (Fatigue): Too much lactic acid can make your muscles feel
tired and a bit sore. It's like a sign telling you to take a break and catch
your breath.

So, anaerobic respiration is like the quick, backup plan your body uses when
you're pushing yourself so hard that you can't get enough oxygen. It helps you
keep going, but your muscles might remind you to take it easy afterward!

JOIN NOW: In the ALLSCHOOL JAMB Online
Lesson, our teachers focus on the exact things that
will most likely come out in JAMB. Joining the Lesson
is one of the surest ways to score high in JAMB. The
lesson is a live-stream class. Click here to see how to

join and other details.

Not-so-simple version

Aerobic Respiration: Aerobic respiration is a biological process that occurs in
the presence of oxygen. It is the most efficient way for cells to produce energy,
particularly in eukaryotic cells with well-developed mitochondria.

Anaerobic Respiration: Anaerobic respiration is a form of respiration that
occurs in the absence of oxygen. In situations where oxygen is scarce or

http://www.allschool.ng
https://allschool.ng/jamb-online-lesson/


NOT FOR SALE, DON’T BE SCAMMED: This tutorial was originally uploaded by Allschool.ng

unavailable, cells may still need to produce energy, and anaerobic respiration
allows them to do so. However, it is less efficient than aerobic respiration.

There are two main types of anaerobic respiration:

1. Lactic Acid Fermentation:
○ Occurs in: Muscle cells and some bacteria.
○ End Products: Lactic acid and a small amount of ATP.
○ Example: During intense exercise, when oxygen supply to muscles

is insufficient, lactic acid fermentation can occur, leading to muscle
soreness.

2. Alcoholic Fermentation:
○ Occurs in: Yeast and some bacteria.
○ End Products: Ethanol (alcohol), carbon dioxide, and a small

amount of ATP.
○ Example: Used in the production of alcoholic beverages and the

rising of bread.

In both types of anaerobic respiration, the goal is to regenerate NAD+
(nicotinamide adenine dinucleotide) so that glycolysis can continue. While these
processes allow cells to survive in the absence of oxygen, they are not as
efficient as aerobic respiration and yield fewer ATP molecules per molecule of
glucose.

Breath Out.....!

This brings us to the end of the tutorial.

We have been able to explain the meaning of respiration, the respiratory organs
and surfaces, mechanism of gaseous exchange in plants and mammals, and
simplified the aerobic and anaerobic respiration.

Now it's time for practice questions. Be sincere to yourself and answer these
questions by yourself.

Practice Questions

1. What is the primary purpose of respiration in living organisms?
○ a) Energy production
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○ b) Waste elimination
○ c) Growth and development
○ d) Reproduction

2. In mammals, what is the main function of the larynx?
○ a) Gas exchange
○ b) Sound production
○ c) Oxygen transport
○ d) Nutrient absorption

3. During which phase of breathing does the diaphragm relax?
○ a) Inhalation
○ b) Exhalation
○ c) Inspiration
○ d) Respiration

4. Which of the following is a product of lactic acid fermentation in humans?
○ a) Ethanol
○ b) Carbon dioxide
○ c) Lactic acid
○ d) Water

5. In which respiratory structure does both carbon dioxide and oxygen pass
through during respiration in mammals?

○ a) Trachea
○ b) Alveoli
○ c) Bronchi
○ d) Larynx

6. Which gas is exchanged through stomata in plant leaves?
○ a) Production of ATP
○ b) Breakdown of glucose
○ c) Oxidation of pyruvate
○ d) Generation of carbon dioxide

7. What is the primary gas exchanged in the alveoli during respiration?
○ a) Oxygen
○ b) Carbon dioxide
○ c) Nitrogen
○ d) Methane

8. In which respiratory process does oxygen serve as the final electron
acceptor?

○ a) Glycolysis
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○ b) Electron transport chain
○ c) Lactic acid fermentation
○ d) Krebs Cycle

9. Which respiratory structure protects the lungs by preventing the entry of
food particles?

○ a) Trachea
○ b) Bronchi
○ c) Pharynx
○ d) Larynx

10. During which type of respiration is carbon dioxide a waste product?
○ a) Aerobic respiration
○ b) Lactic acid fermentation
○ c) Anaerobic respiration
○ d) Both a and b

JOIN NOW: In the ALLSCHOOL JAMB Online
Lesson, our teachers focus on the exact things that
will most likely come out in JAMB. Joining the Lesson
is one of the surest ways to score high in JAMB. The
lesson is a live-stream class. Click here to see how to

join and other details.

Answers and Explanations to the Practice Questions

1. Answer: a) Energy production
○ Explanation: The primary purpose of respiration in living organisms

is to produce energy, mainly in the form of ATP.
2. Answer: b) Sound production

○ Explanation: The main function of the larynx in mammals is sound
production, as it contains vocal cords.

3. Answer: b) Exhalation
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○ Explanation: During exhalation, the diaphragm relaxes, causing a
decrease in thoracic cavity volume and an increase in air pressure,
leading to air expulsion.

4. Answer: c) Lactic acid
○ Explanation: Lactic acid is a product of lactic acid fermentation in

humans, especially during intense exercise when oxygen supply is
insufficient.

5. Answer: b) Alveoli
○ Explanation: Both carbon dioxide and oxygen pass through the

alveoli during respiration in mammals, where gas exchange with the
blood occurs.

6. Answer: b) Carbon dioxide
○ Explanation: Stomata in plant leaves facilitate the exchange of

gases, including the intake of carbon dioxide for photosynthesis.
7. Answer: a) Oxygen

○ Explanation: The primary gas exchanged in the alveoli during
respiration is oxygen, which diffuses into the bloodstream.

8. Answer: b) Electron transport chain
○ Explanation: Oxygen serves as the final electron acceptor in the

electron transport chain during aerobic respiration.
9. Answer: c) Pharynx

○ Explanation: The pharynx protects the lungs by preventing the entry
of food particles, serving as a common passageway for air and food.

10. Answer: a) Aerobic respiration
○ Explanation: Carbon dioxide is a waste product in aerobic

respiration, where oxygen is used for the breakdown of glucose to
produce energy. In lactic acid fermentation (option b), lactate is the
waste product.

Remember, the ALLSCHOOL JAMB Online Lesson will help you

score extremely high in JAMB. We have been tested and trusted by

thousands of students. If you haven’t joined already, CLICK HERE to

learn more about the lesson or visit allschool.ng/jamb
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