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Name: ____________________________________________________
	
	LEARNING OUTCOMES
	

	
	CCEA GCSE BIOLOGY: 1.5.1 - 1.5.7
	

	
	UNIT 1.5: Breathing and Respiratory System
	

	
	
	
	
	

	 
	LEARNING OUTCOMES
	PUPIL SELF-EVALUATION

	 
	Pupils should be able to:
	Good
	Average
	Requires Attention

	1.5.1
	Describe and explain the effect of exercise on breathing rate
	 
	 
	 

	1.5.2
	Use a lung model to describe and explain breathing as changes in pressure and volume that results from the actions of the diaphragm, ribs and intercostal muscles
	 
	 
	 

	1.5.3
	Compare the similarities and differences in structure and function between a lung model and the respiratory system
	 
	 
	 

	 
	to include nasal cavity, trachea, bronchus, bronchioles, lungs, alveoli, diaphragm, ribs, intercostal muscles, pleural membranes and pleural fluid
	 
	 
	 

	1.5.4
	Analyse and interpret data on the percentage composition of inhaled and exhaled air in terms of gas exchange, transport and cell respiration
	 
	 
	 

	1.5.5
	Explain the adaptations of respiratory surfaces in plants and animals, to include large surface area, thin, moist, permeable, good blood supply and diffusion gradient. 
	 
	 
	 

	1.5.6
	Understand that respiration releases energy that organisms can use for heat, movement, growth, reproduction and active transport
	 
	 
	 

	1.5.7
	recall the word equation for aerobic respiration 
	 
	 
	 

	 
	and the balanced chemical equation
	 
	 
	 

	1.5.8
	Compare and contrast aerobic and anaerobic respiration in mammalian muscle and yeast 
	 
	 
	 

	 
	state the equations for anaerobic respiration in:
	 
	 
	 

	 
	mammalian muscle:  glucose --> lactic acid + energy
	 
	 
	 

	 
	yeast:  glucose --> carbon dioxide + ethanol + energy
	 
	 
	 

	
	
	
	
	

	Terminology

	active transport,  aerobic respiration,  nasal cavity,  trachea,  bronchus,  bronchioles,  alveoli,  diaphragm,  intercostal muscles,  pleural membranes,  pleural fluid,   pressure,  adaptations,  surface area,  permeable,  diffusion gradient,  gas exchange,  inhaled,  exhaled,  anaerobic respiration,  lactic acid,  ethanol

	
	
	
	
	

	UNIT TEST RESULT:                     %                 GRADE:
	
	
	

	COMMENT


Respiration
The function of the respiratory system is to provides the cells and tissues with oxygen and removes carbon dioxide to facilitate the process of respiration
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· Breathing moves air in and out of the lungs.

Every cell in every living organism needs energy (i.e. plants and animals). Cells get this energy by releasing energy from food (stored chemical energy). 

The word equation for respiration is:

- The glucose comes from the 









- The oxygen comes from the 








When 




 is used to break down the food we call it 
 







. The sugar normally broken down is glucose, (C6H12O6). The balanced chemical equation for aerobic respiration is this: 
The carbon dioxide and water are by-products and are 



 by the body. 
1. To test for Carbon Dioxide  we use ________________________________________

Limewater changes from ______________________________ to ___________________ when CO2 is present.

2. To test for water we can use ______________________________________________  

It changes from ______________ to _________________ when water is present.

Different types of respiration

Most organisms must respire aerobically (





) but many can also respire anaerobically in certain circumstances. 
_________________________________ respiration takes place without using O2:
[image: image7.png]The diagram shows part of the respiratory system.

(a) Name parts A, B and C.

A [1]

B [1]





There are two main instances of this occurring:

· In yeast cells when there is little oxygen available

· In mammals during strenuous exercise

Each has different balanced chemical equations.

YEAST

Yeast is a type of single celled  fungus used in bread and alcohol manufacture).

When there is very little oxygen available yeast cells may stay alive using the small amount of energy released from anaerobic respiration alone.

The following practical diagram shows how we can demonstrate anaerobic respiration in yeast cells- remember that you need to know practicals as well as theory!
[image: image8.png](b) Give one way respiratory surfaces are adapted for their function and
explain how this adaptation helps gas exchange.





Questions:

What evidence is there that the yeast has respired?





















What evidence is there that they have respired anaerobically? 




















What does the growing solution contain, and why was it boiled before hand?  
What does the layer of oil do? 
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Describe the part played by the contraction of the intercostal
muscles in the mechanism of breathing.

Quality of written communication will be assessed in this question.





MAMMALIAN MUSCLE

In humans anaerobic respiration occurs when aerobic respiration doesn’t meet their energy needs e.g. during strenuous exercise

It ALWAYS occurs alongside aerobic respiration. 
During strenuous exercise the muscle cells are respiring aerobically as fast as possible, using the oxygen and glucose provided by the blood. 

The extra energy from anaerobic respiration allows muscles to work even harder for a short period.

The lactate released in anaerobic respiration is poisonous, so must be removed by the body   as soon as possible.  It is carried to the liver to be broken down into carbon dioxide and water.
This process requires oxygen.   This is why you continue to breathe rapidly after strenuous activity.  

The oxygen needed to break down lactate is known as the ‘oxygen debt’ 

What is the energy used for?
In aerobic and anaerobic respiration, energy is produced. The energy released by respiration is used to keep the organism alive. It is needed for:
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Questions

2 Draw a diagram of an alveolus

3 a) On a diagram of an alveolus

and a surrounding blood
capillary.

draw an arrow to show the |

movement of oxygen.

b) Using only information in
your drawing, describe how f

the alveolus is adapted for
gas exchange.

Question

4 a) Describe how the

breathing rate changes
during exercise and explain
why it is important that it
does.

b) John is going on a

20-minute run. Sketch a

graph to show changes in
his breathing rate from

10 minutes before he starts

running until 10 minutes
after he has finished
running.

* a good blood supply — alveoli are surrounded by capillaries to
ensure that any oxygen diffusing through is carried around the body
This also ensures that carbon dioxide is continually taken back to
the lungs

a diffusion gradient — the process of breathing ensures that there
is a large diffusion gradient that encourages oxygen to diffuse into
the blood and carbon dioxide to diffuse from the blood into the
alveoli. When fresh air rich in oxygen is breathed in, it makes the
concentration of oxygen in the alveoli higher than that in the
capillary and therefore oxygen diffuses from the alveoli into the
capillaries.

Figure 5.4 Section through lungs showing the presence of many air spaces

The same principles apply to the respiratory surfaces in plants. The
main respiratory surfaces in plants are the cells surrounding the air
spaces in the leaves. Because there are a lot of cells in contact with the
air spaces, there is a large surface area and the cell membranes (where
gas exchange takes place) are thin, moist and permeable.

Investigating the effect of exercise on breathing rate
To investigate the effect of exercise on breathing rate and recovery
rate you first need to calculate your breathing rate at rest. Then
carry out vigorous exercise for a short period of time. Measure your
breathing rate immediately when you stop and then at intervals, for
example every minute, until it returns to normal. The time taken
for the breathing rate to return to normal can be referred to as the
recovery time. Compare your results with other members of your
class.

You should be able to use the results you obtain to discuss the
following points.

* Ts there a link between levels of fitness and breathing rate?

* Ts there a link between levels of fitness and recovery time?

* If a pupil became fitter over time, how would this affect his or
her recovery time?

The word equation for aerobic respiration is:

glucose + oxygen — carbon dioxide + water + energy




Active transport: 













































___________________________________________
It requires energy, FROM RESPIRATION.  Plants use active transport to move nitrates into roots and animals use it to transmit impulses through nerve cells.
Section review – fill in the blanks:

There are 2 main differences between 


 and anaerobic respiration. Firstly, 


 is used in aerobic respiration to break down the 
· ________ and not in anaerobic respiration. Also aerobic respiration releases a lot more 


 compared with anaerobic respiration. When 


 cells 


 anaerobically, they make      

 along with carbon dioxide and energy (which is why they are used in drink manufacture). However when anaerobic respiration occurs in humans (mammals), in their 


, they produce 





 .
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Construct a suitable results table:

1. Use your biological knowledge to explain why breathing rate increases during exercise. 



































































































2. Why did the breathing rate not return to normal immediately after exercise?

3. Was there a difference between the time taken to return to normal (known as the recovery rate) for different people?

3. What factors might affect recovery rate?

4. Recovery time can be used as a measure of a person’s fitness.  If a person got fitter over time, how would this affect his/her recovery time?
EXERCISE AND BREATHING RATE

Breathing rate is ______________________________________________________________

____________________________________________________________________________

Lung volume is _______________________________________________________________

____________________________________________________________________________

Recovery rate is ______________________________________________________________

____________________________________________________________________________
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The respiratory system
This is designed to deliver _________________to a surface where it can be absorbed, and ________________________________ to be used in ______________________. 

Waste products e.g. carbon dioxide and water need to be delivered back to the respiratory surface and removed. 

________________________________________________________________________________________________________________________________________________________________________________________________________________________
The lungs have many small ___________________________________________, which have folded surfaces to increase surface area.

___________________  (breathing) also ensures a fresh, frequent air supply and ________________________________________________________________________________________________________________________________________________
Structure of the respiratory system
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The balanced chemical equation is:

CH O, + 60 —6CO L 6L 0O - encroy

The energy released in respiration can be used to produce heat in

the body, movement, growth, reproduction and active transport.

P Aerobic and anaerobic respiration

Respiration using oxygen is aerobic and respiration without
oxygen is anaerobic. Most living organisms must respire using
oxygen (aerobically) but many can respire anaerobically in some
circumstances.

The word equations for anaerobic respiration highlight the
differences between aerobic and anaerobic respiration.

Anaerobic respiration in yeast:

glucose — carbon dioxide + alcohol + a small amount of energy

Similarly, human muscles can respire anaerobically for a short period
of time if aerobic respiration does not meet their energy needs. This
is likely to happen during strenuous exercise.

Anaerobic respiration in muscle:

glucose — lactate + a small amount of energy

Demonstrating anaerobic respiration in yeast

The glucose solution is boiled (to remove oxygen
and to sterilise it) and allowed to cool (to prevent
the yeast cells being killed) before the yeast is
added.

layer of oil prevents
oxygen entering
solution

after a period of time
the glucose and yeast
solution is slightly
warmer and contains
alcohol due to
anaerobic respiration

carbon dioxide
turns limewater
milky

Figure 5.5 Demonstrating anaerobic respiration in yeast
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The function of the respiratory system is to provide the tissues
with oxygen and remove carbon dioxide to facilitate the process of
respiration.

Figure 5.1 shows the main parts of the respiratory system.

before reaching the trachea the air is
warmed and filtered in the nasal cavity

capillary

trachea and bronchi
are supported by
cartilage to stop them
collapsing

bronchiole

enlarged

lungs are surrounded by pleural membranes site of gas exchange
that reduce friction between the lungs and
the chest wall

Figure 5.1 The respiratory system

Note how air can pass into the lungs through the sequence:

nasal cavity — trachea — bronchus — bronchiole — alveolus

P The process of breathing

The process of breathing can be
examined using a lung model.
Many lung models resemble

the bell jar apparatus shown in
Figure 5.2. Lungs are represented
by balloons and the diaphragm
is represented by a thin sheet of
rubber.

Figure 5.2 The bell jar lung model

33|
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Figure 1 The trachea
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The human respiratory system consists of a series of tubes: Nasal passages, trachea, bronchi and bronchioles, which carry the air gases to and from the lungs. The trachea stays open during the pressure changes (inhaling and exhaling) as it has c-shaped (incomplete) rings of cartilage in its walls. 
The nasal passages are lined with ciliated epithelial cells (have hairs) that make mucus and trap micro-organisms, to filter and heat the incoming air. 
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The ____________________________________ line the inside of the chest wall (the ribs) and also the outside of the lungs. They ________________ during breathing as the lungs fill with air and deflate.

Also, the space between the pleural membranes (________________________________) contains a small amount of ______________________; this helps to further reduce friction during breathing.


At the ends of the bronchiole tubes we find the _________________
This is where ________________________________________ takes place between the atmosphere and the blood. In humans oxygen diffuses into the blood from the alveoli and carbon dioxide goes the other way, diffusing from the blood into the alveoli, where it is breathed out.
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GAS EXCHANGE IN AN ALVOLUS
REMEMBER TO DESCRIBE ONE GAS AT A TIME!
· OXYGEN _________________________________________________________________
_________________________________________________________________________
· CARBON ________________________________________________________________
_________________________________________________________________________
There is a dense network of capillaries around the alveoli, allowing oxygen to pass across into the blood which carries it away (and CO2 from blood to 

alveolus). This helps maintain a concentration gradient for diffusion across the alveoli.

Adaptations of the lungs for gas exchange
Ventilation & breathing
The process of breathing (ventilation) _____________________________________

___________________________________________________________________ and the ribs to cause changes in ______________________ and ______________________ inside the chest cavity (________________________) 
i.e. it’s all muscles, volumes and pressures!

We can examine the process of breathing using a 





:


The bell jar model illustrates these key features of the breathing process:
· As the 



 (diaphragm) moves 


 

the 



 inside glass jar 




 (the thorax/chest cavity)

· This causes the 



 inside the glass jar to 



· This causes 





 the lungs until the 
____________________ inside and outside the bell jar become 


In the body TWO sets of muscle are involved in breathing:

· Intercostal muscles – between the ribs; there are internal ones and external ones and they move the rib cage up and out when they contract and down and in when they relax
· Diaphragm muscle – large sheet of muscle underneath the lungs that is flat when contracted (moves down) and dome shaped when relaxed

Breathing in: Inspiration / Inhalation
The diaphragm muscle sheet contracts and moves down. At the same time the intercostal muscles contract (between ribs) move the rib cage up and out. 
Both processes increase the volume in the thoracic cavity and decrease the pressure. Air pressure inside the thorax is now lower than air pressure outside the lungs, and air is forced in.


Breathing out: Expiration / Exhalation

(the reverse of inspiration)
The diaphragm 


 and moves 

. 
Intercostal muscles 
________, and the rib cage moves 


. Thorax 



______  and therefore the 






 in this cavity. Air pressure inside is now 


 than outside and air is forced 

. 
The composition of inhaled & exhaled air
	GAS
	INHALED AIR/%
	EXHALED AIR/%
	EXPLANATION OF CHANGE

	Oxygen
	21
	16
	

	Carbon dioxide
	0.04
	4
	

	Nitrogen
	78
	78
	

	Water vapour
	Low
	High
	


Practical – Using hydrogen carbonate indicator to investigate the concentration of carbon dioxide in inhaled and exhaled air (SAFETY –don’t suck up fluid!)
What colour change occurs when carbon dioxide passes through hydrogen carbonate indicator?

_____________________________________________________________________________
Gas exchange in plants
The main respiratory surfaces in plants are the cells surrounding the air spaces in the leaves (spongy mesophyll):

Gas exchange takes place across the cell membranes. Because there are a lot of cells in contact with those air spaces, there is: 
· 






 – from spongy mesophyll and stomata

· 






 – allows rapid diffusion/gas exchange

· 






 – gases dissolve and diffusion happens faster

· 






 – to let gases across 

Check out this website to help with your revision:

http://lgfl.skoool.co.uk/keystage4.aspx?id=849
Try these questions: 





HOMEWORK QUESTIONS: Breathing and the respiratory system
1. In the bell jar model, suggest what would happen if there was a crack in the glass allowing air to enter and leave. Explain your answer: 



_____
2. Draw a diagram of an alveolus and a surrounding blood capillary:

3 a) On the diagram draw arrows to show the movement of oxygen and the movement of carbon dioxide

b) Using only the information in your diagram (i.e. what you can see), describe how the alveolus is adapted for gas exchange: 
4) Describe how the breathing rate changes during exercise and explain why it is important that it does: 



















































5) Using your knowledge of respiration, suggest why humans can only respire anaerobically for a short period of time: 





















6) Using yeast as an example, describe the differences between aerobic and anaerobic respiration: 
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PRACTICAL - Investigating the effect of exercise on breathing





















































Glass tube = 
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