Experiment 2:  

Cell Size in Relation to Diffusion
Introduction: 
Even though cells vary in shape and size, most are so small that we need a microscope in order to see them. There may be a variety of reasons for this feature of cells. In this lab, we will investigate the idea of surface area as related to total cell volume as a possible reason for differences cell size. This is only a model of a cell and does not take into consideration the movement of organelles and cytoplasm with in the cell itself. Make careful measurements and calculations so that your group can make valid, informed comparisons with the results obtained. 

Materials: 
	One large raw potato per group (students provide) 
	Beakers 

	KMnO4 solution, 5% (poison: handle with care!)
	Cutting utensil 

	Forceps 
	Metric Ruler 

	Calculator 
	Paper towel 


Procedure: 
1. Cut 3 cubes of potato:

a. 1 cm x 1 cm x 1 cm 

b. 2 cm x 2 cm x 2 cm 

c. 4 cm x 4 cm x 4 cm 

2. Place each cube into a separate beaker and cover with the KMnO4 solution. Rotate the cubes every 5 minutes for at least 20 minutes. 

3. While the cubes are in solution, calculate the surface area of each cube. (SA = l x w x 6) 

a. Surface Area cube a) 

b. Surface Area cube b)

c. Surface Area cube c) 

4. Calculate the volume of each cube. (l x w x h)

a. Volume cube a)  

b. Volume cube b) 

c. Volume cube c) 

5. Calculate the surface area to volume ratio (Surface area divided by volume) 

a. SA/V cube a)

b. SA/V cube b)

c. SA/V cube c)

6. Record all data on the chart provided. 

7. After 20 minutes, remove the cubes with the forceps and blot with paper towel. Return the KMnO4 solution to the proper storage container. 

8. Slice each cube in half. Measure and record the distance the KMnO4 has diffused into each cube in mm.  (i.e., the purple part.) 

9. For each cube, calculate the volume that was not penetrated by the KMnO4. Do this by measuring the distance NOT penetrated in each cube. Cube this number for the total unpenetrated volume. (the white part of the potato) 

10. For each cube, calculate the percent of the total volume not penetrated. To calculate this, divide the unpenetrated volume by the total volume. Record all values. 

11. Determine the volume of penetrated potato (purple volume). 

12. Determine the percent of total volume penetrated. 




