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 Osmosis 
 

               Osmosis is the process by which water moves across a partially permeable 

membrane. It is, effectively, the diffusion of water. However, we do not refer to the 

concentration of water molecules, but to water potential. We can say that osmosis is the 

movement of water from a system with a high water potential to a system with a low 

water potential across a partially permeable membrane.  

                 The symbol for water potential is the Greek letter Ψ (psi). Water potential is 

measured in units of pressure – pascals (Pa), kilopascals (kPa) or megapascals (MPa). 

Pure, liquid water has a higher water potential than any other system. It is defined as 

zero:  

                                     Ψ (pure water) = 0 Pa  

                    All other systems (cells, solutions and suspensions) have a water potential 

that is lower than that of water. Therefore, their water potential values must be negative. 

So we can define osmosis more accurately as follows:  

                  Osmosis is the movement of water from a system with a high (less negative) 

water potential to one with a lower (more negative) water potential, across a partially 

permeable membrane. 

 

              The rate at which osmosis proceeds is influenced by the same factors as simple 

diffusion: 

 surface area of the membrane 

 difference in water potential 

 distance the molecules must travel 



 

What happens to cells placed in solutions of different concentrations? 

           This depends on what type of cell. Animal cells have no cell wall, whereas plant 

cells do and this has a significant influence on the outcome. The difference in water 

potential between cell and solution will determine whether water enters or leaves by 

osmosis. 

When comparing the water potential of a solution to that of a cell, we could describe it 

as: 

Isotonic – having the same water potential as the cell 

Hypertonic – having a lower (more negative) water potential than the cell 

Hypotonic – having a higher (less negative) water potential than the cell 

 

            Animal cells 

         The following figure shows what happens when red blood cells are placed in 

different solutions. 

In the hypertonic solution, the cells lose water by osmosis and shrink. In the hypotonic 

solution, the cells gain water by osmosis and swell. Te pressure will eventually burst the 

weak plasma membrane: this is called haemolysis. 

 There is no change in the isotonic solution. 

 

 

 

 

 

 

Plant cells 



           Plant cell 

The following figure shows what happens when plant cells are placed in different 

solutions. 

       In the hypertonic solution, the cytoplasm of the cells loses water by osmosis and 

shrinks. Because of this, there is no pressure from the cytoplasm on the cell wall. The 

cell is said to be flaccid. If the cytoplasm shrinks too much, it loses contact with the cell 

wall and we say the cell has been plasmolysed. 

      In the hypotonic solution, the cells gain water by osmosis and swell. However, 

because of the cell wall, the cell cannot become much larger. Plant cells in this 

condition are turgid. 

 There is no change in the isotonic solution.  

    Turgidity is important in supporting young, non-woody 

plant stems. If the plant is kept well watered, the cells 

will remain turgid. The turgid cells will press against each 

other and this pressure will keep the plant upright. If the 

plant is not watered, the cells will be plasmolysed and 

become flaccid. They will no longer press against each 

other and the support will be lost. The plant will wilt. 
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                I.    CHOOSE THE CORRECT  ANSWER FOR THE FOLLOWING QUESTIONS 

1. If the red blood cell shrinks when placed in a certain solution, what is the strength 

of the solution relative to the strength of the protoplasm of the cell?  

A. Hypertonic              B. Isotonic         C. Hypotonic        D. None  

2. What would occur if a plant cell were placed into a strong hypertonic solution? 

A. It would shrink because water would flow toward the more concentrated  

solution  

B. It would swell because salt would flow in to the cell 

C. It would swell because water and salt would flow down the gradient and in to 

the cell 

D. Noting would happen because the cell would prevent any movement of water 

or salt 

3. Pieces of fresh potato are kept for some times in sugar solutions of 20%, 10%, 

5% and distilled water, which piece will gain the highest percentage of weight? 

A. The one in 5%                          C. The one in 20% 

B. The one in 10%                        D. The one in distilled water    

4. What happens to a human red blood cell when it is placed in a hypertonic 

solution? 

A. It might swell and brust                      C. It might loose water and shrink  

B. It become turgid                                  D. It will remain unchanged                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

  
 

 

 II. GIVE SHORT ANSWER FOR THE FOLLOWING QUESTIONS 

 

1. What is the advantage of turgidity in plants?  

2. Define the word plasmolysis.  
3. Explain what will happens when plant cell is placed in both hypotonic and hypertonic 

solutions? 


