
 

 

 

 

 

 

 

 

 

 
 
 

BTEC Revision 

Guide 

Respiratory System 



C1 Structure of the respiratory system 
Pre 

Revision 

Post 

Revision 
Do you know the structure of the respiratory system?  

 Nasal cavity 

 Epiglottis 

 Pharynx 

 Larynx 

 Trachea 

 Bronchus 

 Bronchioles 

 Lungs 

 Alveoli 

 Diaphragm 

 Thoracic cavity 

 Intercostal muscles (external and internal) 

  

C2 Function of the respiratory system 

Do you understand the function of the respiratory system in 

response to exercise and sports performance? 

 Mechanisms of breathing (inspiration and expiration) at 

rest and during exercise 

 Gaseous exchange 

  

C3 Lung volumes 

Do you understand the lung volumes and the changes that 

occur in response to exercise and sports performance? 

 Tidal volume 

 Vital capacity 

 Residual volume 

 Total lung volume 

 Pulmonary ventilation (VE) 

  

C4 Control of breathing 

Do you understand how breathing rate is controlled in 

response to exercise and sports performance? 

 Neural (medulla oblongata as the respiratory centre in the 

brain) 

 Chemical (chemoreceptors detect change in blood carbon 

dioxide concentrations and changes in pH) 

  



C5 Responses of the respiratory system to a single sport or 

exercise session 
 Increase in breathing rate 

 Increased tidal volume 

  

C6 Adaptations of the respiratory system to exercise 

Do you know the impact of adaptation of the system on 

exercise and sports performance? 

 Increased vital capacity 

 Increased strength of the respiratory muscles 

 Increase in oxygen and carbon dioxide diffusion rate 

  

C7 Additional factors affecting the respiratory system 

Do you understand additional factors affecting the respiratory 

system and their impact on exercise and sports performance? 

 Asthma 

 Effects of altitude/partial pressure on the respiratory 

system 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

C1 Structure of the respiratory system 

 

C The effects of exercise and sports performance on 

the respiratory system 

Intercostal Muscle 
Trachea 

Diaphragm 

Heart 

Bronchus 

Lungs 

Cartilage rings 

Larynx

sal 

cavity 

 
Nasal cavity 

Pharynx 

Epiglottis 

Mouth 

Nasal cavity 

Lung surface 

Alveoli 

Intercostal Muscle 

 

Bronchiole 

Pleural Membrane 

Section of ribs 

Pleural Cavity 



 

 

 

Structure Explanation 

Nasal Cavity 
 Hairs filter dust, pollen and other particles 

 Air is warmed and moistened 

Pharynx 
 Commonly known as the throat 

 Connects the nasal cavity to the larynx 

Larynx 

 Commonly known as the voice box 

 Has rigid walls of cartilage 

 Connects the pharynx to the trachea 

Trachea 

 Commonly known as the wind pipe 

 Is surrounded by rings of cartilage 

 Branches into the left and right bronchi 

Epiglottis 
 Small flap of cartilage that allows food to pass into the 

stomach and not into the lungs 

Lungs 

 The lungs are an organ that allow o0xygen to be drawn 

into the body 

 You have a left and right lung 

Bronchi 
 Bronchi branch off from the trachea and carry air into 

the lungs 

Bronchioles 

 Bronchioles are small airways that extend from the 

bronchi 

 they are about 1mm in diameter 

 They connect the bronchi to the alveoli 

Alveoli 

 Alveoli are a mass of tiny air sacs 

 There are about 300,000,000 alveoli in each lung 

 Gaseous exchange happens at the alveoli and capillaries 

Diaphragm 
 Is a flat muscle that is located beneath the lungs 

 The muscle is involved in inspiration and expiration 

Thoracic Cavity 
 This is the chamber in the chest that is protected by 

the ribs and sternum (thoracic wall) 

Internal Intercostal 

Muscles 

 Muscles lie inside the ribcage 

 They draw the ribs downwards and inwards 

External Intercostal 

Muscles 

 Muscles lie outside the ribcage 

 They draw the ribs upwards and outwards 



C2 Function 

Mechanism of Breathing  

Breathing or pulmonary ventilation 

is the process by which air is 

transported into and out of the 

lungs. This has two phases. It 

requires the thorax to increase in 

size to allow air to be taken in, 

followed by a decrease to allow air 

to be forced out. 
 

Phase What happens…? 

Inspiration 
 
 

 The diaphragm and external intercostal 

muscles contract 

 When the diaphragm contacts it flattens and 

the external intercostal muscles raise the ribs 

upwards and outwards 

 This increases the area of the thoracic cavity 

 The increase in area reduces the pressure 

inside the lungs compared to the outside 

 This causes air to enter the lungs 

Expiration 
 
 

 The diaphragm and external intercostal 

muscles relax the internal intercostals 

contract 

 When the diaphragm relaxes and the internal 

intercostal muscles contacts they lower the 

ribs downwards and inwards 

 This decreases the area of the thoracic cavity 

 The decrease in area increases the pressure 

inside the lungs compared to the outside 

 This causes air to leave the lungs 

 

 

 

 

 



Gaseous Exchange 

 

 Gaseous exchange is the process by which one type of gas is exchanged 

for another.  

 In the lungs, gaseous exchange occurs by diffusion between air in the 

alveoli and blood in the capillaries surrounding their walls.  

 It delivers oxygen from the lungs to the bloodstream and removes carbon 

dioxide from the bloodstream to the lungs.  

 The alveolar and capillary walls form a membrane that has gas on one side 

and blood flowing past on the other.  

 Gaseous exchange occurs readily by simple diffusion across the 

respiratory membrane.  

 Blood entering the capillaries from the pulmonary arteries has a lower 

oxygen concentration and a higher carbon dioxide concentration than the 

air in the alveoli.  

 Oxygen diffuses into the blood via the surface of the alveoli, through the 

thin walls of the capillaries, through the red blood cell membrane and 

finally latches on to haemoglobin. 

 Carbon dioxide diffuses in the opposite direction, from the blood plasma 

into the alveoli. 
 

 

 

 

 

 
 



C3 Lung volumes 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lung volume Explanation 

Tidal      

Volume 

 Is the amount of air inspired or expired in a normal breath 

when the person is at rest 

 On average it is 0.5 litres 

Vital     

Capacity 

 Is the volume of air that can be forced out the lungs after 

maximal inspiration  

 Vital capacity can be as much as 4.8 litres 

Residual   

Volume 

 Is the amount of air left in the lungs even after forced 

breathing out 

 This volume of air cannot be breathed out 

 It prevents the lungs from collapsing 

 Average volume is 1.2 litres 

Total Lung 

Capacity 

 Is the vital capacity + residual volume 

 Average volume is 6.0 litres 

Pulmonary 

Ventilation 

 The process of moving air in and out of the lungs is called 

pulmonary ventilation 

Minute    

Volume 

 The passing of air through the lungs in one minute is known as 

minute volume 

 

 

 

 



C4 Control of breathing 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

Control What happens…? 

Neural 

 The contraction of the diaphragm and intercostal muscles are 

responsible for inspiration and expiration. 

 The contraction of the diaphragm and intercostal muscles are 

controlled by neurons 

 The neurons that control breathing come from the medulla 

oblongata which is located in the brain 

 When we exercise the medulla oblongata with send impulses to 

the diaphragm and intercostal muscles to contract which speeds 

up breathing 

Chemical 

 There are other factors that control breathing 

 Chemoreceptors are found in the heart (carotid artery and 

aortic arch) 

 These chemoreceptors pick up changes in chemicals fluctuations 

(carbon dioxide) 

 When we exercise carbon dioxide levels increase, these chemical 

changes will be picked up by the chemoreceptors in the heart, 

they will send signals to the medulla oblongata which will speed 

up the heart through neural control. 

 

 

 

 

 

 When we exercise we need more oxygen 

for energy production than we do at 

rest 

 When we exercise breathing rate needs 

to increase 

 When we stop exercising breathing rate 

needs to slow 

 The medulla oblongata is responsible 

for involuntary functions such as 

breathing 

 This can be controlled by Neural and 

Chemical control 

 

 



C5 Responses of the respiratory system to a single sport or exercise 

session 

1. Increased Breathing Rate 

Explanation 

 During exercise the demand for 

oxygen increases 

 Carbon dioxide levels increase 

 Breathing rate increases to fuel the 

demand for oxygen 

 The more intense the exercise the 

greater the breathing rate 

 When we stop exercising breathing 

rate slows 

 Prior to exercise you may experience 

and anticipatory rise in breathing rate 

 

2. Increased Tidal Volume 

Explanation 

 Tidal volume increases due to 

the extra demand for oxygen 

 This allows more air to pass 

through the lungs (pulmonary 

ventilation) 

 This allow oxygen to be 

delivered to the working 

muscles 

 Tidal volume increases during 

both aerobic and anaerobic 

exercise 

 During intense exercise minute 

volume can increase by 15 times 

 

 

 

 



C6 Adaptations of the respiratory system to training 

1. Increased Vital Capacity 

Explanation 

 Training will increase vital capacity 

 An increase in vital capacity will mean there will be a more efficient supply of 

oxygen to the working muscles 

2. Increased Strength of Respiratory Muscles 

Explanation 

 Training will increase the strength of the diaphragm and intercostal muscles 

 A stronger diaphragm and intercostal muscle will increase the chest cavity 

allowing more oxygen to be taken into the lungs 

3. Increased Oxygen and Carbon Dioxide Diffusion Rate 

Explanation 

 Due to the increase in capillaries there is an increase in efficiency of the 

diffusion of gasses 

 More oxygen can be delivered to the working muscles 

 More carbon dioxide can be removed and exhaled 

C7 Additional factors affecting the respiratory system 

Asthma 

 Asthma is a condition whereby the airways of 

the respiratory system become restricted 

 Asthma makes the bands around the airways 

contract and tighten so air cannot move 

freely in or out of the body phlegm can also 

narrow the airway further 

 Exercise can induce an asthma attack 

 Asthma reduces performance as it restricts 

oxygen getting to the working muscles  

 Exercise can benefit someone with asthma as 

it can reduce the effects by increasing 

respiratory muscles, vital capacity and the 

oxygen and carbon dioxide diffusion rate 

 

 



Partial Pressure/Altitude 

 Partial pressure tells us how much of a 

particular gas is present. Oxygen moves from 

high pressure (alveoli) to low pressure 

(capillaries) until the pressure are equal 

 The greater the difference in gasses, the 

faster the rate of diffusion 

 At altitude there is less oxygen reducing the 

partial pressure 

 Because there is less oxygen available you 

have to work harder this can cause: shortness 

of breath, dizziness and difficulties in 

concentration 

 Due to the lack of oxygen altitude can lead to 

hypoxia which causes an increase in breathing 

rate and depth 

 Performance levels at altitude will reduce, 

however over a period of time your 

respiratory system will adapt to the 

conditions 

 Elite athletes will train at altitude so their 

body adapts, adaptions include an increasing in 

red blood cells and capillaries which will allow 

more oxygen to be carried and diffused to 

the working muscles. 

  

 

 

 

 

 

 

 

 

 

 



BTEC – End of Unit Test (Respiratory System) 

1. Label the following parts of the respiratory system (6) 
 

1.   _______________________________ 

2.   _______________________________ 

3.   _______________________________ 

4.   _______________________________ 

5.   _______________________________ 

6.   _______________________________ 

2. Explain the function of the nasal cavity (2) 

__________________________________________________________________

__________________________________________________________________ 

3. Explain the importance of the diaphragm and intercostal muscles 

during inspiration and expiration? (4)  

__________________________________________________________________

__________________________________________________________________ 

__________________________________________________________________ 

4. Explain the importance of neural and chemical control or breathing 

when running a marathon (4) 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

1 

5 

3 

2 

4 

6 



5. When we exercise the demand for oxygen increases explain how 

oxygen and carbon dioxide is diffused between the alveoli and the 

capillary? (4) 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

________________________________________ 

6. Define the following terms (6) 

Tidal Volume: 

__________________________________________________________________

__________________________________________________________________ 

Vital Capacity: 

__________________________________________________________________

__________________________________________________________________ 

Residual Volume: 

__________________________________________________________________

__________________________________________________________________ 

Total Lung Volume: 

__________________________________________________________________

__________________________________________________________________ 

7. John plays for a local football team, before each match he warms-up, 

describe the responses to the respiratory system while warming up (4) 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 



8. Joanne is a rugby player she has spent the last 6-week training, explain 

the adaptations you would expect to see to her respiratory system and 

evaluate how these adaptations could affect her performance? (8) 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 



A 

B 

C 

D 

9. Identify the lung volumes in the picture? (4) 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

10.  

 

11. Explain how asthma has a negative effect on performance in aerobic 

activities? (4) 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

12.  John has mild asthma, explain how exercise could benefit him? (4) 

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________ 

A. 

B. 

C. 

D. 



13. What effect does partial pressure have on performance when 

exercising at altitude? (4) 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

__________________________________________ 

 

 

Self-Assessment 

 You are now going to assess your work 

 Fill in any incorrect answers in Green pen 

 Give yourself a score below 

 

 

 
 

 
 

Self-Assessment 

Write a short post it note on your  

knowledge of the respiratory system.  

What are your strengths and what  

are your weaknesses? 
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