
ENERGY

• All living organisms need energy to perform different processes.

• Energy can be defines as the ‘capacity for doing work’.

• What is the main source of energy for all organisms?

• How does body convert energy stored in food?

• In what forms does this chemical energy present?

• Name the process by which organisms gain energy from these chemicals.



1. Growth

2. Muscle contraction 

3. Protein synthesis 

4. Cell division 

5. Active transport 

6. Passage of nerve impulses and 

7. Maintenance of a constant body temperature

State the uses of energy in the body of humans

In what life 

processes does my 

body need energy  

...............?



WHAT IS CELLULAR RESPIRATION…?



• Respiration as the chemical reactions that break down 

nutrient molecules in living cells to release energy.

• Types: 

• Aerobic respiration  

• Anaerobic respiration

Respiration: definition



Aerobic respiration

• A process in which the breakdown of food substances takes 

place in cells in the presence of oxygen and produce 

relatively large amount of energy.



Respiration:



Glucose and oxygen 

react to produce 

energy.

4 RESPIRATION
5 Carbon dioxide

is carried to the lungs

by the blood 

1. Air taken in

1.Food taken in

2. The lungs absorb oxygen

from the air

2.The stomach and

intestine digest food.

One of the products

is glucose 
3.The blood stream

carries glucose and 

oxygen to the muscles

Respiration:



Aerobic respiration : Equation

1. The molecule are combined with oxygen so the process is called oxidation..

2. Is this large amount of energy released at once......? (combustion)

3. Respiration is a multistep process in which each step produce little energy.



• Anaerobic: absence of oxygen.

• It is possible to release energy from food without using oxygen in 

cells.

• A process in which the breakdown of food substances in cell takes 

place in the absence of oxygen and release of a relatively small 

amount of energy.

• Examples: 

1. Action of yeast on sugar solution to produce alcohol.

2. In brewing and bread-making.

3. In Muscles cells during hard, strenuous exercise.

Anaerobic respiration:



1. Action of yeast on sugar solution to produce alcohol.



1. Action of yeast on sugar solution to produce alcohol.

single yeast cell

Yeast cells dividing



2. Action of yeast on sugar solution to produce CO2.



3. In Muscles cells during hard, strenuous exercise.



3. In Muscles cells during hard, strenuous exercise.



3. In Muscles cells during hard, strenuous exercise.



Anaerobic respiration:



Remember (Exams questions)

Explain the role of yeast in brewing.

1. in little / no oxygen conditions;

2. yeast respires anaerobically;

3. ethanol / alcohol produced;

4. releases carbon dioxide / adds “gas” to product

Explain the role of yeast in bread making.  

1. yeast respires glucose / sugar (in dough);

2. produces carbon dioxide (bubbles)

3. causes dough to rise;

4. on baking bubbles expand;

5. form air spaces in bread / make bread porous / light;



Differences between 
aerobic and anaerobic respiration



List the features of gas exchange surfaces in animals.

• Respiratory surface:



1. A very large surface area: 

Diffusion of gases

2. Moist surfaces: gases can 

dissolve before diffusion.

3. Thin walls (one cell thick): 

Gases do not have to diffuse 

very far. Ensure faster rate of 

diffusion

4. Rich blood supply: Maintains 

exchange of gases quickly.

List the features of gas exchange surfaces in animals.



Two main components:

• Respiratory tract

• Respiratory organ 

HUMAN RESPIRATORY SYSTEM









Nasal passage or nasal cavity













Adaptation of trachea and bronchi wall







ALVEOLI

http://vimeo.com/25969150

http://vimeo.com/25969150


GAS EXCHANGE



Adaptations of alveoli













































COMPOSITION OF INSPIRED & EXPIRED AIR

• State the differences in composition between 

inspired and expired air.

• Use lime water as a test for carbon dioxide to 

investigate the differences in composition 

between inspired and expired air



Water vapour: 

• Inspired air: variable

• Expired air: Saturated

COMPOSITION OF INSPIRED & EXPIRED AIR



How does mouth to mouth resuscitation help to save 
in case of drowning..?



Amount  of 
oxygen is.......... 

%



Use lime water as a test for carbon dioxide to investigate the 
differences in composition between inspired and expired air

http://lgfl.skoool.co.uk/content/keystage3/biology/pc/learningsteps/EIELC/launch.html



PHYSICAL ACTIVITY AND BREATHING

• Investigate and describe the effects of physical 

activity on rate and depth of breathing.

• Explain the link between physical activity and rate 

and depth of breathing in terms of changes in the 

rate at which tissues respire and therefore of carbon 

dioxide concentration and pH in tissues and in the 

blood.



Exercise and rate of respiration



Control of respiration rate

• The normal respiratory rate in adults is between 14 and 18 

breaths per minute.



Control of respiration rate
1. During exercise tissues  respire more quickly  and make more carbon 

dioxide.

2. This lowers the pH in the tissues and the blood.

3. Our brain detects this rise in CO2 and low pH of the blood.

4. In response, brain sends nerve impulses to the diaphragm & to the 

intercostals muscles.

5. These contract faster and increase the rate and depth of breathing.

6. Deeper breathing lowers the concentration of CO2 and this raise the 

blood pH back to normal.


