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RESPIRATION

HOW CELLS RELEASE ENERGY

The amazing process that provides energy

- for every living thing! «
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o Define

respiration.

9 Explain why
respiration is

important.

| \ &) Write the
Y7 | word equation
\ il £ for respiration.

Identify where
respiration
occurs.

~a

Differentiate
between aerobic
and anaerobic
respiration. )

Understand
ATP (energy)
and its role in
cells.

Compare
respiration with
photosynthesis.




HUMAN BODY —» CELL ~———3p  MITOCHONDRION

€ WHATIS RESPIRATION?

Respiration is the process by which cells
break down glucose to release energy (ATP)

needed for life. "(

CELLS NEED ENERGY FOR: Q

Movement
For walking, running,
and playing.

Thinking
For brain activity and
concentration.

Respiration mainly
happens inside the
mitochondria.

Heartbeat
For the heart to pump
blood.

Growth
For growth and
development.

'6 Repair

& For repairing worn-out
cells and tissues.

&

Breathing
For muscles used in
breathing.

Respiration happens in all living
organisms, including plants
and animals, 24/7!

Keeping Warm
To maintain body
temperature.
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O™ WHY IS RESPIRATION IMPORTANT?

Respiration releases energy (ATP) that powers

/2//

MOVEMENT

Helps our muscles
move while we
walk, run, jump
and play.

HEARTBEAT

Prowdes energy
for the heart to
pump blood
throughout the
body.

DIGESTION
Gives energy to
break down food
and absorb
nutrients.

all the important activities in our body.

T =
| _,Qﬂ.. FUNFACT! Your body produces millions of ATP }
| |

molecules every second!

BRAIN ACTIVITY

Provides energy
for thinking, learning,
remembering and

@ concentration.

and keep our body
healthy.

GROWTH

Prowdes energy for
growth and
development of
our body.

CELL REPAIR
Helps cells repair
damaged tissues




THE RESPIRATION EQUATION

Cells break down glucose using oxygen to release energy (ATP).

[ Glucose + Oxygen —> CarbonDioxide + Water + Energy (ATP)}

MITOCHONDRION PR 0uTPUTS
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GLUCOSE OXYGEN e S YN CARBON WATER ENERGY
P T\ Y \- SV DIOXIDE (ATP)
0 l @ 9
% AlF }
\ﬂj
o ©v
60, The powerhouse of the cell g 6CO, 6H,0
=

where respiration happens.

CHEMICAL EQUATION (FOR OLDER STUDENTS)
{ CeH,0, + 60, — 6CO0, + 6H,0 + Energy(ATP)}

\ - \ A Oxygen helps Carbon dioxide Water is also /{ “\ ATP is the
| ) break down is a waste gas produced during '-fl\ - usable energy
» glucose. released. respiration. for cells. |

: Y
FUN FACT! KEY TAKEAWAY
Your body produces about 30-32 ATP Glucose + Oxygen — Carbon dioxide + Water + Energy (ATP) ’

This equation shows how cells release energy to power life!

——

molecules from each glucose molecule.




O WHERE DOES RESPIRATION OCCUR?

Respiration happens in every living cell, mainly inside the mitochondria.

PSR, STEP 1 S

HUMAN BODY

All your organs and
tissues are made of
billions of cells.

eN)s, Respiration occurs
° ¢ | in EVERY living cell

‘-»\._q-"/ (plants and animals).

STEP 2 Vammmm STEP 3

A CELL MITOCHONDRION
Respiration takes Most of the respiration
place in the cells happens inside the

of all living things. mitochondria.

o

KEY POINTS

the cell.” activities.

INSIDE THE MITOCHONDRION

Glucose and oxygen are broken
down to release energy (ATP).

' Glucose " Oxygen :
Fuel (0,)

b

l Carbon Dioxide\‘ Water ATP
. (o) | | (H0) Energy

mitochondria!

It happens all the ' . Mitochondria are ATP produced in f . ! , DID YOU KNOW? i
time, day and night, called the mitochondria | = — Asingle cell can contain |
24/7 “powerhouse of powers all life ! * hundreds to thousands of |

4 | |

% MITOCHONDRIA = POWERHOUSE OF THE CELL




0 AEROBIC RESPIRATION

Aerobic respiration is the process of breaking down glucose
using oxygen to release a large amount of energy (ATP).

INSIDE THE MITOCHONDRIA

v OXYGEN

is breathed in
through the lungs.

Glucose and oxygen are broken down
to produce energy (ATP). i

G °U"UTs NN

CARBON DIOXIDE |
(Co,)

A waste gas released
when we exhale.

WATER

(H,0)

A by-product of
the reaction.

ENERGY (ATP)

The energy produced
is used by cells to
carry out all life
activities.

OXYGEN
(0,
@ KEY FEATURES ) .
0 Requires oxygen.
0 Produces a large amount of ATP
0 Occurs in the mitochondria. ATP i
@ Produces carbon dioxide and water  HIGH ENERGY Movement Thinking Heartbeat | Cell Activities
as by-products. OUTPUT (muscles) (brain) (circulation) = (allbody
i processes)

¥ Aerobic respiration =

Maintaining
Body Heat

FUN FACT!

Aerobic respiration is very
efficient! It produces about
36-38 ATP molecules
from each glucose
molecule.

=




€) ANAEROBIC RESPIRATION

Anaerobic respiration is the breakdown of glucose
without oxygen to release a small amount of energy.

.\ LESS ENERGY

s = Produces only 2 ATP
NO OXYGEN molecules per glucose
' AVAILABLE! Glucose Energy ‘ (very little energy).
(Fuel) No Oxygen (ATP) Bstpiis W el o
When our muscles need
LACTIC ACID PRODUCED

Lactic acid is produced
as a by-product.

energy quickly and there )
is not enough oxygen, * » » R
cells switch to anaerobic W ;

N TP
resplratlon. _

J N il §
‘ MUSCLE FATIGUE
N ! . Lactic acid causes muscles
@8 | ACTIC ACID BUILDS UP Lactic Acid : to get tired and sore.
§¢ Lactic acid is produced R T ;
/ J: in muscles, causing: — OXYGEN DEBT
g" I(\:duscle fatigue —— L S J After intense exercise, extra
AT a oxygen is needed to remove
e Soreness 2 5
— lactic acid and recover.

wa KEY FEATURES : WHEN DOES IT OCCUR? % m

0 DoesNaFrequire miygen. Anaerobic respiration helps
Q Produces a small amount of ATP. ’ & [l You perform at your best in

0 0 inth lasm of cell short, powerful movements—
i LOW ENERGY but your muscles need

ot

Short bursts Heavy lifting High-intensity ~ When oxygen

Q Produces lactic acid as a by-product. OUTPUT SEhtanas or power sports supply s not oxygen later to recover!
o\ activity activities (sprinting, etc.) enough ] @ Y,

‘ W Anaerobic respiration = Glucose — + Small Amount of ATP (Energy)
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& Efficient
Q Sustained energy
€ Less fatigue

ATP

produced!

G’

Lo LA Ny
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AEROBIC RESPIRATION

Uses oxygen to produce a large amount of energy.

AEROBIC vs ANAEROBIC

RESPIRATION

V]

Two Ways Cells Release Energy

AEROBIC FEATURE
Requires f 02\ OXYGEN
oxygen ) g
Occurs in :*f«'

LOCATION

mitochondria \‘/
Lots of ATP . ATP
(about 36-38 ' PRODUCED
per glucose) -
Carbon dioxide x BY-PRODUCTS
and water
Slower but ENERGY
sustained RELEASE

e [
Walking, jogging,

$’ EXAMPLES
[
Lr;g FATIGUE

swimming, cycling|

Less fatigue

ANAEROBIC

o Does NOT require
oxygen

Occurs in
cytoplasm

Very little ATP
(only 2 per
glucose)

Lactic acid

Very fast but
short-lived

Sprinting, heavy

lifting, intense
exercise

More fatigue

4

Aerobic respiration =
Oxygen + Glucose — Lots of ATP + CO, + H,0 ‘
Great for long activities!

NO OXYGEN
used

R

Q Quick energy only
Q Muscle fatigue

Q Oxygen debt

ANAEROBIC RESPIRATION

Does not use oxygen and produces a small amount of energy.

Anaerobic respiration =

————

S

E. Glucose (No Oxygen) — Lactic Acid + Small ATP

Useful for short, intense activities!

- Both types of respiration help our bodies get the energy they need!




RESPIRATION @ PHOTOSYNTHESIS

Two amazing processes that keep life on Earth in perfect balance!
PHOTOSYNTHESIS RESPIRATION

Plants use sunlight @ \ 7 Cells break down glucose

energy to make food with oxygen to release
(glucose) and release OXYGEN energy (ATP) for all

oxygen. released by plants life activities.
used in respiration
SUNLIGHT - :
> (
‘ GLUCOSE
' P\ %  (Food) = ATP
wilhey @~ from plants ENERGY
CARBON DIOXIDE J GLUCOSE
(Co,) (Food) ~ used by cells for:
from the air /AN doh "
‘ Lieiis mpala:tsy z’ Movement
60 QS \ &) Thinking
Q /{ N * CARBON DIOXIDE @ Heartoeat
WATER _ released by respiration @ Growth & Repair
from the soil used in photosynthesis W it
. igestion

@ PHOTOSYNTHESIS COMPARISON ‘ 4 RESPIRATION
Stores energy in the form of glucose E ENERGY Releases energy in the form of ATP
Makes glucose (food) % GLUCOSE Uses glucose (food)
Needs sunlight to occur X ..vi EOND;TIONS | Does not need sunlight, occurs day and night
L Occurs in green plants (chloroplasts) g WHERE IT HAPPENS Occurs in all living cells (mitochondria) )

7~ : Photosynthesis provides food and oxygen. v
© TOGETHER, THEY KEEP LIFE GOING! Respiration releases energy and : %




KEY POINTS - RESPIRATION

Let’s quickly review the most important takeaways from this lesson!

WHAT IS RESPIRATION?

Respiration is the process by

which cells break down glucose
to release energy (ATP) for
life activities.

o™ Q)‘
Provides energy Keeps heart
for movement beating
Supports Helps growth
In every living Inside cells Mainly in thinking j Aids in digestion and repair
organism mitochondria and other processes

SUMMARY

o

Respiration breaks
down glucose to
release energy (ATP).

o

¥ REMEMBER:

OVERALL EQUATION (AEROBIC) ~

Sy 2
Glucose Oxygen Carbon Dioxide Water Energy
+ 602 ) - fo, 16H0)+ ATP |
(Lots of Energy)
In words:
Glucose + Oxygen — Carbon Dioxide + Water + Lots of Energy (ATP)

WHY IS IT IMPORTANT?

~ TYPES OF RESPIRATION

@ Uses oxygen.
& Occurs in mitochondria.

@ Produces lots of ATP
(about 36-38 per glucose).

& By-products: carbon dioxide
and water.

ANAEROBIC RESPIRATION

‘ @ Does not use oxygen.

@ oOccurs in cytoplasm.
@ Produces very little ATP
(only 2 per glucose).

& By-product: lactic acid.

Lactic Acid

Mitochondria are called
“powerhouses of the cell”
because they produce
most of the energy

we need!

Aerobic uses oxygen
and produces lots
of ATP.

Anaerobic does not
use oxygen and produces
very little ATP.

®

It mainly occurs in
mitochondria inside
cells.

The energy released is
essential for all life
activities.

ENERGY = LIFE! TAKE CARE OF YOUR BODY AND IT WILL TAKE CARE OF YOU. %




0 What is respiration?

A) Breathing in oxygen
B) Breaking down glucose
to release energy

C) Making food in plants
D) Pumping blood in the body

Which type of
respiration does
NOT require oxygen?

A) Aerobic respiration
B) Anaerobic respiration
C) Photosynthesis

D) Cellular division

" QUIZ TIME! ¢

W Choose the correct answer.

Let’s test what
you’ve learned!

Where does aerobic
respiration mainly
occur?

A) Nucleus

B) Cytoplasm
C) Mitochondria
D) Chloroplast

Where does anaerobic
respiration occur in
the cell?

A) Mitochondria
B) Cytoplasm
C) Nucleus

D) Ribosome

Which gas do we
need for aerobic
respiration?

A) Carbon dioxide
B) Nitrogen

C) Oxygen

D) Hydrogen

What is the by-product

of anaerobic
respiration in
human muscles?

Lactic Acid
A) Carbon dioxide
B) Water
C) Lactic acid
D) Glucose

Great job!

You're now a
Respiration Expert!

Keep learning, stay curious,
and keep exploring the
amazing world of Biology!

What are the main
by-products of aerobic
respiration?

Carbon dioxide

A) Carbon dioxide and water
B) Lactic acid and oxygen

C) Water and glucose

D) Lactic acid and water

What happens in our
muscles when lactic
acid builds up?

A) Muscles get stronger

B) Muscles become tired
and sore

C) Muscles grow bigger
D) Muscles relax

Answer Key

e

How much ATP is
produced in aerobic
respiration per
glucose molecule?

A) 2 ATP

B) 4 ATP

C) 36-38 ATP
D) 10 ATP

Which process uses
the products of
photosynthesis?

@ -

A) Respiration
B) Transpiration
C) Digestion
D) Excretion

@ ®
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