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Key Concept: Osmosis

 Osmosis is a type of diffusion

 Osmosis is the movement of water 

molecules from an area of high water 

concentration to an area of low water 

concentration.

 Which way will the water molecules 

move in this diagram?



Key Concept: Diffusion

• Diffusion is the spontaneous movement 

of molecules from an area of high 

concentration to an area of low 

concentration.

• Question: What happens with cigarette 

smoke and other gases in the air? 
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Our Model

 We wanted to simulate plasmolysis 

in plant cells (Elodea canadensis).

 In plant cells the cell membrane will 

retract (shrivel) away from the cell 

wall if surrounded by high solute 

concentration.

 In our model, by adding 5% salt 

solution, water moves out of the cell 

due to osmosis, causing the cell 

membrane to shrink.



Elodea canadensis (macroscopic view) 



Elodea cells, unstained 400X, in tap water



Elodea cells, unstained, 400X, in salt water



From NYS Common Core Learning Standards:
Equations and inequalities

An equation is a statement of equality between two expressions, often viewed as a question asking for 

which values of the variables the expressions on either side are in fact equal. These values are the 

solutions to the equation

Connections to Functions and Modeling

Expressions can define functions, and equivalent expressions define the same function. Asking when two 

functions have the same value for the same input leads to an equation; graphing the two functions 

allows for finding approximate solutions of the equation. Converting a verbal description to an equation, 

inequality, or system of these is an essential skill in modeling.

The two principles of osmosis and diffusion, in conjunction with our plasmolysis computer model, 

reinforce mathematics concepts involving algebra and functions as a whole.  The rate at which osmosis 

and diffusion occur can be thought of as functions.  For example, osmosis can be thought of as one 

function of water leaving the cell, and a second function of solute molecules entering the cell.  When 

these two functions equal one another, equilibrium is achieved.   Using our computer model, it is easy to 

see when there is an inequality, this is observed as the cell membrane shrinks in response to the 

addition of solute (salt) molecules.



Thanks for listening!

Any Questions?


