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Cell Surface Area Lab




Period _____
Date _______________

Purpose:  

During these activities you will discover the relationship between changes in surface area and corresponding changes in volume.  You will be able to visualize and measure the effects of these differences on transport of molecules.

Questions:

1) When the volume increases, what happens to the surface area?  

2) When volume increases, what happens to the surface area to volume ratio?

3) As the surface area increases and total volume remains the same, what happens to the total volume of agar invaded by the diffusing sodium hydroxide?

Materials:  

2 blocks of agar that have been prepared with phenolphthalein, a pH indicator that turns from colorless to pink in the presence of a base.  

The base you will use is sodium hydroxide.  You will also have at your disposal a short knife for cutting the agar blocks, a ruler, electronic balance, weighing paper, latex gloves, large beaker, and paper towels.  

Procedure:

1. Trim your chunk of agar into two cubes that are exactly the same dimensions.  Measure them with a ruler and weigh them to verify that they are exactly the same. Do NOT spend 20 minutes on this step!

2. Use one of the cubes as it is.  Cut the remaining cube into 4 smaller cubes that are exactly the same size.  Measure all 4 cubes together to make sure that they still have the same total mass as the other larger cube.  (yes/no)

3. Figure out a way to measure the amount of agar that will have been invaded by the NaOH in each of the two situations.  Keep track of which small cube is #1, #2, etc.

4. Put all 5 of the agar cubes into a 250 mL beaker.  
5. Pour enough 0.1 molar NaOH into the beaker to cover all surfaces of the cubes.
6. Leave the cubes sitting for 3-5 minutes.

7. One person put on a glove and pour the sodium hydroxide off into the sink. Place the cubes on a paper towel and blot them dry.  Do this as quickly as possible since time must be a controlled variable in this experiment.  

8. Cut each cube in half and examine the extent to which the sodium hydroxide has penetrated the cube. Remember to total the 4 small blocks as they began equivalent to the one big block.  

9. Find the mass of each cube.  Record.

10. Perform any calculations needed to answer the focus questions of this lab. Be sure to show one sample calculation of each type using the 4-step method. Use additional paper.*
11. Write a conclusion that answers the original questions. Include data in your discussion. Evaluate your procedures and give suggestions for improvement.

* Sample Calculations should include one each of the following: 

( m (change in mass)

V (volume)

SA (surface area)

SA/V (surface area to volume ratio)

% of cube penetrated by NaOH
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The Mass, Volume, and Surface Area of 4 Small and 1 Large Agar Cube

	
	Small Cube #1
	Small Cube #2
	Small Cube #3
	Small Cube #4
	Total of Small Cubes
	Single Large Cube

	Initial Mass (g +/-       )
	
	
	
	
	
	

	Final Mass (g +/-       )
	
	
	
	
	
	

	( Mass

(g) 
	
	
	
	
	
	

	Length

(mm +/-      )
	
	
	
	
	X
	

	Width

(mm +/-      )
	
	
	
	
	X
	

	Height

(mm +/-      )
	
	
	
	
	X
	

	Surface Area

(mm2)
	
	
	
	
	
	

	Volume

(mm3)
	
	
	
	
	
	

	Surface Area to Volume Ratio
	
	
	
	
	
	


Determining the Portion of an Agar Cube Penetrated by NaOH

	
	Small Cube #1
	Small Cube #2
	Small Cube #3
	Small Cube #4
	Total of Small Cubes
	Single Large Cube

	Unpenetrated

Length

(mm +/-      )
	
	
	
	
	X
	

	Unpenetrated

Width

(mm +/-      )
	
	
	
	
	X
	

	Unpenetrated

Height

(mm +/-      )
	
	
	
	
	X
	

	Volume unpenetrated by NaOH

(mm3)
	
	
	
	
	
	

	Volume penetrated by NaOH

(mm3)
	
	
	
	
	
	

	Portion of cube penetrated by NaOH (%)
	
	
	
	
	X
	


Annotation:

Prep of Agar Cubes:

1. Measure 18.4 grams of agar into a 1000 mL beaker.

2. Add 800 mL of water and stir.

3. Bring the mixture to a boil in the microwave.  Stop and stir every minute so that the mixture does not burn onto the bottom of the beaker or boil over.

4. Remove from heat and allow to cool until it is warm, but not too hot to handle.

5. Add 10mL of 1% phenolthalein.

6. Stir well.

7. Pour the mixture into the ice cube trays so that each “cube” space is full. 

8. Allow the mixture to cool until it is set (about 30 minutes).

9. If square agar cubes are made, go to step ten. If not, trim cubes so that they are approximately the same size. Return to tray.

10. Cover each tray with saran wrap.

11. Refrigerate until ready for use.

This procedure makes two trays of agar cubes.

Prep of Soaking Solution:

1. Measure 50 mL of 1 molar NaOH in to a 500 mL flask. Fill it to the 500 mL line OR use .1 molar NaOH.

2. Divide the contents into four 250 mL flasks. 

3. Repeat the process so that we have eight 250 mL flasks.

4. Label them as 0.01 m NaOH with today’s date.

5. Put a stopper or cork in each flask.

6M to 1M…167mL NaOH + 834 mL water
12M to 1 M… 83.3 mL NaOH + 

