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Summary 

The water potential of pure water is zero.  The water potential and solute potential of a 
cell are always negative while the pressure potential is positive. These three can be 
related using the formula below. 

 

From this formula, when any two of them are given, the one not given can be calculated. 
Other terms commonly used under osmosis to refer to solutions include hypotonic, 
hypertonic and Isotonic. A hypotonic solution is one which is more dilute compared to 
another solution, a hypertonic solution is one which is more concentrated than the other 
being compared to it. Lastly, an isotonic solution is one having the same concentration 
as another being compared to it.  

Lesson: Importance of osmosis and active transport 

Learning Outcomes 

By the end of the lesson, you should be able to: 
• describe significance of osmosis in plants. 
• define active transport and state its significance to living organisms.  

 
Introduction 
From your Senior Two work  on Transport, you learnt that plant cells of the roots have 
a higher solute potential compared to that of their surrounding region in the soil. This 
allows water to be drawn from the surrounding into the cells by osmosis which brings 
about their swelling. The inflow of water into the vacuole by osmosis, develops an 
internal hydrostatic force which presses the protoplasm against the cell wall. This force 
is known as turgor pressure. Turgor pressure is opposed by an opposite force exerted 
by the cell wall against the cell contents known as water potential. 
On the one hand, when turgor pressure reaches its maximum and the cell wall can no 
more be stretched, full turgor is said to be achieved and the cell becomes fully turgid. 
This makes the cells stand erect as well as other plant structures such as leaves and non-
woody stems.  
On the other hand, when a plant cell is immersed in a hypertonic solution, it loses water 
by osmosis. Its volume decreases hence the protoplast shrinks to an extent of pulling 
away from the cell wall. This shrinkage is called plasmolysis. Plasmolysis usually 
happens to plants exposed to extremely salty water. When a plant loses more water by 
evaporation than it can absorb, in that its stem and leaves fall, it is said to have wilted.  
 
The explanation above can be summarized by the illustration below: 

 
 
You can also check Functional Approach; MBV Roberts, page 52, figure 4.5.  
 
Question:  
Basing on the introduction above, describe any three ways in which osmosis is important 
to plants? 
 
Active transport 
In the introduction of this lesson, I reminded you of the fact that plant cells of the roots 
have a higher solute concentration as compared to their surrounding region in the 
soil. Basing on this fact, the cells in plant roots have more solute such as ions like Na+, 
K+, ureate ion and amino acids than the soil.  
 
Activity  
Using a words or group of words given in the text box, complete the description of how 
plants absorb the solute mentioned above from the soil. Basing on this description, 
define the term active transport. 

In the same way you would require energy to go up a hill, plants use 
…………………..in absorbing solute from the soil.This is because these solutes move 
………………………………... That is, from the soil where they are in 
…………………………… to the vacuoles of the cells of the plant roots where they are 
in ……………………….... 
 

against the concentration gradient, high concentration, energy, low 
concentration 
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Define active transport? 
…………………………………………………………………………………………
…………………………………………………………………………………………. 

 
Question: 
Besides absorption of solutes such as mineral ions and amino acids from the soil by 
plant roots, identify any other three ways in which active transport is significant in living 
organisms? 
…………………………………………………………………………………………
…………………………………………………………………………………………
………………………………………………………………………………………… 
 
Summary 
As pointed out in this lesson that active transport uses energy to occur, the following 
observation suggests evidence for that statement; it is only found in living systems 
which are continuously producing energy by respiration; increase in temperature and 
oxygen concentration increases the rate of active transport; when formation or use of 
ATP is inhibited by such agents as cyanide, active transport will not take place; lastly, 
cells that take part in active transport contain a large number of mitochondria. 

Lesson 5 

Learning Outcomes 
By the end of the lesson, you should be able to differentiate: 

i) Endocytosis from Exocytosis 
ii) Phagocytosis from Pinocytosis  

 
Introduction 
Endocytosis 
The same way you would interpret the term “Endo” in endoskeleton to mean internal 
or inside, is how it is interpreted here. Therefore, endocytosis refers to the process by 
which substances are moved into cells.  It involves the invagination (folding)of the 
plasma membrane to form a flask-shaped depression which envelops the material. The 
neck of the flask then closes, and the invagination becomes sealed off to form a vesicle 
which moves into the cell.  
 

Note: When a liquid-like substance is taken in by the cell the process is referred to as 
pinocytosis or cell drinking. And solid particles are taken in by phagocytosis or cell 
eating. 

  

Pinocytosis 
This involves continuous formation of tiny channels (pinocytotic channels) at the cell 
surface by invagination of the plasma membrane. These channels provide a means by 
which liquids are brought into the cell through formation of vacuoles. 
 
Phagocytosis 
During phagocytosis, the solid substance is taken into the cell through a phagocytic 
vesicle. Lysosomes fuse with the vesicle and secrete digestive enzymes into the vesicle. 
These digest the substance and the soluble products of digestion are then absorbed into 
the surrounding cytoplasm.  
Exocytosis  
“Exo” is the opposite “Endo” so it means external or outside. Therefore, exocytosis 
refers to the process by which substances are moved out of cells. Here a vesicle 
containing the substance to be moved moves towards the surface of the cell and fuses 
with the plasma membrane. The vesicle then opens to the exterior and its contents leave 
the cells. 
Illustration of endocytosis and exocytosis 

Activity  
1. State any two similarities 
between: 
a) Endocytosis and exocytosis. 
b) Phagocytosis and pinocytosis 
 
2. State any two differences 
between: 
a) Endocytosis and exocytosis 
b) Phagocytosis and pinocytosis 

 

 
Summary 
These physiological processes are significant in cells in the following ways: 
Phagocytosis and pinocytosis provide a means of feeding in amoeba and other 
unicellular organisms. Phagocytosis is used by phagocytic white blood cells to engulf 
foreign bodies in the body thus protecting organisms from infections, while exocytosis 
provides a means by which enzymes, hormones, antibodies and cell wall precursors are 
released from cells. 
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Define active transport? 
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i) Endocytosis from Exocytosis 
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Introduction 
Endocytosis 
The same way you would interpret the term “Endo” in endoskeleton to mean internal 
or inside, is how it is interpreted here. Therefore, endocytosis refers to the process by 
which substances are moved into cells.  It involves the invagination (folding)of the 
plasma membrane to form a flask-shaped depression which envelops the material. The 
neck of the flask then closes, and the invagination becomes sealed off to form a vesicle 
which moves into the cell.  
 

Note: When a liquid-like substance is taken in by the cell the process is referred to as 
pinocytosis or cell drinking. And solid particles are taken in by phagocytosis or cell 
eating. 

  

Pinocytosis 
This involves continuous formation of tiny channels (pinocytotic channels) at the cell 
surface by invagination of the plasma membrane. These channels provide a means by 
which liquids are brought into the cell through formation of vacuoles. 
 
Phagocytosis 
During phagocytosis, the solid substance is taken into the cell through a phagocytic 
vesicle. Lysosomes fuse with the vesicle and secrete digestive enzymes into the vesicle. 
These digest the substance and the soluble products of digestion are then absorbed into 
the surrounding cytoplasm.  
Exocytosis  
“Exo” is the opposite “Endo” so it means external or outside. Therefore, exocytosis 
refers to the process by which substances are moved out of cells. Here a vesicle 
containing the substance to be moved moves towards the surface of the cell and fuses 
with the plasma membrane. The vesicle then opens to the exterior and its contents leave 
the cells. 
Illustration of endocytosis and exocytosis 

Activity  
1. State any two similarities 
between: 
a) Endocytosis and exocytosis. 
b) Phagocytosis and pinocytosis 
 
2. State any two differences 
between: 
a) Endocytosis and exocytosis 
b) Phagocytosis and pinocytosis 

 

 
Summary 
These physiological processes are significant in cells in the following ways: 
Phagocytosis and pinocytosis provide a means of feeding in amoeba and other 
unicellular organisms. Phagocytosis is used by phagocytic white blood cells to engulf 
foreign bodies in the body thus protecting organisms from infections, while exocytosis 
provides a means by which enzymes, hormones, antibodies and cell wall precursors are 
released from cells. 
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