Diffusion and Cell Size

Background Information

When cells grow to a mature size, their rate of growth slows down until they stop growing entirely. They have reached their size limit. When one of these large cells divides into two smaller cells, the rate of growth again increases. In this investigation you will explore one of the factors that limit cell size and growth rate.


Materials needed for cell activity and growth must in some way gain entrance into the cells, and at the same time wastes must be eliminated from the cells. It would seem reasonable, then, that the larger the cell the greater the surface area for their passage of materials into and out of the cell. But, on the other hand, the bigger the cell the greater its volume. This greater volume increases the cell’s needs for materials that must pass through the cells surface. What is the relationship between the surface area and the volume of a cell? How does this relationship affect the rate of diffusion of materials that pass in and out? After performing the following tests and calculations, you may be able to answer these questions.

PURPOSE:  To study a reason why our cells are so small.

PROCEDURE:  

_____ 1.
Measure and cut 3 cubes from the agar block:  3cm, 2 cm, and 1 cm on a side.

_____ 2.
Put the 3 agar cubes in a beaker.

_____ 3.
Add 100 ml of wash soda. (enough solution to cover the cubes)
_____ 4.
Stir and let sit for 15 minutes
_____ 5.
After 15 minutes, take blocks out of the beaker, rinse and dry them.

_____ 6. 
Cut each cube in half.

_____ 7.
Draw each cube and show how far the liquid went in



3 x 3 x 3 


2 x 2 x 2 


1 x 1 x 1 


After 15 min. remove the agar blocks from the wash soda and blot them dry. Avoid handling the block until they are blotted dry. Use the razor blade to slice each in half. Record your observations of the sliced surface. Is it dry or moist? Measure the depth of diffusion of the wash soda in centimeters.
Questions:
1. What is the evidence that wash soda diffused into the agar?

2. Of the three agar cubes, which one would be able to get the necessary materials for its parts most quickly?

3. Why do you think cells are so small? (Relate your answer to this lab)
4. Why does the growth rate of a cell slow down as it gets larger?

5. What type of substance would need to pass into human body cells?

6. What type of substances has to pass out of the cells?
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