
 

 
 

REVISION: GASEOUS EXCHANGE          24 SEPTEMBER 2014 

 
Lesson Description 

In this lesson, we revise:  

 Gaseous Exchange in Plants & Animals 

 Gaseous Exchange in Humans 

 Excretion in Humans 

 Focus on the Kidney 

Gaseous Exchange in Plants & Animals 

 
Improve your Skills 

Question 1 

1.1 Give one similarity between the way in which oxygen from the atmosphere reaches a muscle 
in an insect and the way it reaches a mesophyll cell in a leaf.    (1) 

1.2 Give one difference in the way in which carbon dioxide is removed from a muscle in an insect 
and the way in which it is removed from a muscle in a fish.    (1) 

The diagram shows the way in which water flows over the gills of a fish. 

 

The graph below shows the changes in pressure in the buccal cavity and in the opercular cavity 

during a ventilation cycle. 



 

 
 

 

1.3 Use the graph to calculate the rate of ventilation in cycles per second.   (1) 

1.4 For most of this ventilation cycle, water will be flowing in one direction over the gills explain 
the evidence from the graph that supports this.      (2) 

1.5 Explain how the fish increases pressure in the buccal cavity.    (2) 

[7] 

Question 2 

The drawing shows a 24-hour cycle for the opening and closing of stomata from the same plant. 

 

2.1 Explain how this opening and closing of stomata is advantageous to the plant.  (2) 

  



 

 
 

Gaseous Exchange in Humans 

 
Summary 

Gaseous Exchange in Humans  

Inspiration  

 The external intercostal muscles contract, raising the rib cage upwards and outwards. 

 The muscles of the diaphragm contract, the diaphragm flattens and the volume of the thoracic 
cavity increases. 

 The air pressure inside the lungs decreases below the pressure of air in the atmosphere 
therefore air outside the body flows into the lungs to equalise the pressure and the lungs 
inflate with air. 

Expiration 

 The external intercostal muscles relax and the rib cage moves inwards and downwards due to 
gravity. 

 The diaphragm relaxes and becomes dome-shaped and the volume of the thoracic cavity 
decreases. 

 The air pressure inside the lungs increases above atmospheric pressure therefore air is 
forced out of the lungs into the atmosphere. 

 

(Solutions for all Life Sciences, Macmillan, p217) 

Gas Transport in Humans 

 Gas exchange takes place in the lungs between the air in the alveoli and the blood in the 
capillaries surrounding the alveoli and in the body tissues between the blood and the cells. 

 Deoxygenated blood flows into the capillaries around the alveoli from the body tissues.  

 The air breathed into the alveoli contains a higher concentration of oxygen than the blood. 

 The steep concentration gradient results in diffusion of oxygen from the air in the alveoli to the 
blood capillaries. 

 Oxygen dissolves in the moisture lining each alveolus and diffuses through the thin wall of the 
alveolus and the thin wall of the capillary into the blood. The blood becomes oxygenated. 

 The oxygenated blood leaves the lungs and passes through the heart to the tissues of the 
body.  

 The deoxygenated blood in the capillaries around the alveoli contains a high concentration of 
carbon dioxide.  

 Again because of a steep concentration gradient, carbon dioxide diffuses from the blood into 
the air in the alveoli to be exhaled from the lungs. 



 

 
 

 

(Solutions for all Life Sciences, Macmillan, p217) 

 A small amount of oxygen dissolves in the blood plasma and the rest is transported by 
combining with a substance called haemoglobin to form oxyhaemoglobin.  
 

 All cells of body tissues have a network of blood capillaries between them. When blood 
reaches the tissues, oxyhaemoglobin releases its oxygen. 

 The blood arriving at the cells from the lungs has a high concentration of oxygen. The cells 
have a lower concentration of oxygen since they use oxygen for respiration. The oxygen 
diffuses from the blood into the body cells.  

 Respiring cells produce carbon dioxide. Carbon dioxide diffuses from a higher concentration 
in the cells into the blood in the capillaries, where it is at a lower concentration. Carbon 
dioxide is transported in the blood to the alveoli of the lungs. 
 

 Carbon dioxide is transported in the blood in three different ways: 
o Some dissolves in the blood plasma, 
o Some of it binds to haemoglobin in the red blood cells  
o And the rest is carried as bicarbonate ions in the plasma. 

 

 Breathing is controlled by the respiratory centre in the medulla oblongata.  Carbon dioxide is 
released by the cells and diffuses from the blood into the air in the alveoli in the lungs. 

 An increase in the carbon dioxide concentration in the blood causes the blood’s pH to drop 
and stimulates breathing by stimulating the respiratory centre. 

Diseases related to Gaseous Exchange 

 Tuberculosis 

 Asthma - air passages become inflamed and swollen, the smooth muscles of the bronchi or 
bronchioles contract and the air passages produce an increased amount of mucus. This 
causes the air passages that lead to the alveoli to narrow so that less air can pass through 
them. 

 Hay fever - is an allergy caused by the body’s response to allergens such as dust or pollen.  
The allergens in the air irritate the membranes of the eyes, the nose and the air passages and 
cause itchy, watery eyes, a runny nose and sneezing. A person suffering from hay fever can 
be treated with antihistamines, which are drugs that reduce the body’s allergic response. 

 Bronchitis - an inflammation of the lining of the bronchi of the lungs. Some of the causes of 
bronchitis are viral infections, irritants in polluted air that is breathed in and smoking. An 
excess of mucus is produced that can obstruct the air passages. Less air is able to enter or 
leave the lungs and there is less gas exchange.  

 Emphysema - a condition in which the thin walls of the alveoli break down forming large air 
spaces in the lungs. The alveoli lose part of their blood supply and they also become less 
elastic making it difficult for the person to force air out of their lungs when they exhale.  

 Lung cancer - results from uncontrolled cell division in the tissues of the lungs. The cancer 
cells form harmful masses of tissue called malignant tumours. The cancer cells within a 



 

 
 

malignant tumour may spread to other parts of the lungs and to other parts of the body. Some 
symptoms of lung cancer include a cough, coughing up blood, chest pain and shortness of 
breath. About 90% of lung cancers are caused by the inhaling of carcinogens (cancer-causing 
substances) in cigarette smoke.  

Excretion in Humans 

 
Improve your Skills 

Question 1 

Study the following table that shows the flow rate and concentration of certain substances taken at 
regions A, B, C and D of the nephron in the human kidney.  

 

1.1 State, with a reason which of the parts (A, B, C or D) of the nephron represent the following: 

 a) Afferent arteriole        (2) 

 b) Bowman’s capsule        (2) 

 c) Loop of Henle         (2) 

Focus on the Kidney 

 
Improve your Skills 

Question 1 

(Adapted from Solutions for all Life Sciences, Macmillan, p268 – 269) 

The diagram below shows a longitudinal section though a human kidney. 

 

1.1 Provide labels for A, B, C and D.        (4) 

1.2 In which part of the kidney does the filtration of blood occur (A, B, C or D)?   (1) 

1.3 About 180 l of glomerular filtrate is formed every day in the nephrons of the kidneys, but only 
1,5 l of urine are formed. What happens to the rest of the liquid?     (2) 


