
Investigating Surface Area and Cell Volume 

Cells come in a variety of shapes and sizes. Think about how specialized functions of cells relates to its 
structure. Cells that line intestines and those that compose root hairs of a plant demonstrate the 
relationship between form and function succinctly.  

Pre Lab Questions:  

1. What shape are the epithelial cells that line the small intestines?  
2. What shape are the cells that compose root hairs?  
3. Are these cells large or small? 
4. How are the functions of these two cells related? 

Materials: 

• 1% phenolphthalein solution 

• 0.1M HCl 

• 0.1 M NaOH 

• Metric rulers 

 

• Scalpels from dissection kits 

• Petri dishes and test tubes 

• 2% agar with phenolphthalein preparation 

 

Procedure A: 

1. Add phenolphthalein to two test tubes.  (Exact measurements are not necessary) 
2. Add 0.1 M HCl to test tube 1 and swirl the solution.  
3.  Add 0.1M NaOH to test tube 2 and swirl the solution.  

 
a. Identify each solution as an acid or base.  
b. When added to a basic solution, what color does Phenolphthalein turn? 
c. Why is Phenolphthalein referred to as a pH indicator? 
d. When added to a basic solution, what color does Phenolphthalein turn? 
e. When added to a acidic solution, what color does Phenolphthalein turn? 

Procedure B: 

1. Create three mock cells using your cutting device, cut three pieces of agar into different sizes. 
2. Calculate the Surface Area of each “cell” 
3. Calculate the volume of each “cell” 
4. Design a way for you to observe rates of diffusion on the different size blocks using the materials 

listed above.  Review your experiment with me before performing it.  
a. Which block was saturated the fastest? 
b. Which block was saturated the slowest? 
c. Explain your results.  
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