
 
 

 

Breathing Knowledge Organiser 

Topic Overview 
Key concept 1: structure and function of the respiratory system 

 It is easy to be confused by the name of the respiratory system. Respiration happens 
in all living cells and is a chemical reaction between oxygen and glucose which 
releases energy. 

 The respiratory system is actually to do with the process of breathing (also known 
as ventilation): it transfers the oxygen from the air we breathe in to the blood 
stream. Carbon dioxide moves in the opposite direction and is breathed out. 

 The parts of the respiratory system are shown below: 

 
 Rings of cartilage stop the airways (trachea, bronchi and bronchioles) collapsing. 

 Mucus and ciliated epithelial cells work together to keep the airways clean: dust 
and bacteria stick to the mucus and are swept towards the mouth by the cilia hairs. 
At the mouth, the mucus is swallowed. Stomach acid kills any bacteria. 

 
Key concept 2: the alveoli are adapted for gas exchange 

 Due to gas exchange, the air you exhale (breathe out) contains: less oxygen, more 
carbon dioxide and more water vapour than the air you inhale (breathe in). 

 The oxygen has been used up by respiration which produces the waste products 
carbon dioxide and water which we must remove from our body. 

 Your lungs contain millions of alveoli which gives a huge surface area over which gas 
exchange can take place. This means more gas can diffuse. 
 

 



 

 
 The alveoli themselves are also adapted: the lining of the alveoli is very thin (usually 

only one cell thick) and covered with a film of moisture. This means gases can 
diffuse faster into and out of the blood. 

 The alveoli are surrounded by tiny capillaries which bring blood close to each 
alveolus. This also means gases can diffuse faster into and out of the blood. 

Breathing 

 The intercostal muscles and diaphragm contract and relax so we can inhale and 
exhale: 

 
 Your breathing rate depends on the amount of oxygen you need.  

At rest most people breathe around 12-20 times per minute. 
Key concept 3: the effects of exercise and smoking on the respiratory system 

 During exercise you need more oxygen so more respiration can take place. 
Therefore, your breathing becomes faster and deeper. 

 Although cigarette smoke is harmful, people continue to smoke because the 
nicotine it contains is addictive. 

 Cigarette smoke also contains a chemical called tar. Tar causes cancer. 

 The hot smoke kills the ciliated epithelial cells lining the airways. This means they 
cannot sweep mucus up towards the mouth, giving rise to a smoker’s cough. 

 The hot smoke also breaks down the lining of the alveoli, reducing the surface area 
over which gas exchange can happen. Smokers often find it difficult to exercise as 
they are unable to get enough oxygen to their muscles for respiration. 



 

Breathing Key Fact Test 1-10 
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1 
What is the name of the system which 
transfers oxygen to the blood stream and 
removes carbon dioxide? 

The respiratory system 

 

2 
Which tube carries air from the mouth 
and nose to the lungs? 

The trachea 

 

3 
How is the trachea adapted to its 
function?  

It has rings of cartilage (to stop 
it collapsing) 

 

4 
Why do the airways produce sticky 
mucus? 

To trap dust and bacteria 

 

5 How is mucus moved up the airway? 
Cilia hairs waft from side to 
side (which sweeps the mucus 
upwards) 

 

6 
What do we call the small air sacs found 
at the end of each bronchiole? 

Alveoli (pl.), alveolus (sing.) 
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7 What is the function of the alveoli? Gas exchange 

 

8 
What is the name of the process by 
which gases move? 

Diffusion 

 

9 
At the alveoli, which gas enters the 
blood? 

Oxygen 

 

10 
Which gas moves from the blood into the 
alveoli so it can be exhaled? 

Carbon dioxide 
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11 
How is the air you exhale different to the 
air you inhale? 

Exhaled air contains: 

 Less oxygen 

 More carbon dioxide 

 More water vapour 

 

12 
How are alveoli adapted for gas 
exchange? 

 Large surface area 

 Thin, moist walls 

 Good blood supply  

 

13 
What happens to the rib cage and 
diaphragm during inhalation? 

 The rib cage moves up 
and out 

 The diaphragm moves 
down 

 

14 
Why do the rib cage and diaphragm need 
to move during inhalation? 

To increase the volume in your 
chest 

 

15 How is the rib cage able to move? 
Muscles between the ribs 
contract 
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16 
How does our breathing change when we 
exercise? 

It gets faster and deeper 
 

17 Why is nicotine dangerous? It is addictive 
 

18 Why is tar harmful? It causes cancer 
 

19 
How does hot smoke affect the ciliated 
epithelial cells? 

It kills them 
 

20 How does hot smoke affect the alveoli? It reduces their surface area 
 

 
 


