LIFE SCIENCES 11
REASON FOR CELL DIVISION

Background
· In order for a cell to remain healthy, it must have a steady supply of nutrients entering the cell and waste products leaving the cell.  Movement of material in either direction must occur across the thin cell membrane.  These nutrients and wastes must not be able to move across the cell membrane, but they must also be able to move to and from the center of the cell fast enough.  The ability of a cell to move these materials at a rate that can sustain life is related to the cell’s surface area to volume ratio.
· The agar cubes have been made with phenolphthalein (a pH indicator) that turns pink when mixed with a base such as sodium hydroxide.

Purpose:	To determine why cells must divide and remain small in order to stay healthy.

Materials & Apparatus:
	agar made with phenolphthalein
	0.1 M sodium hydroxide
	250 mL beaker

	knife
	plastic spoon
	ruler

	paper towel
	timer
	



Procedure:
1. As accurately as possible, cut a 2x2x2 cm and a 3x3x3 cm cube of agar.  For all calculations, assume that you are working with perfect cubes.

2. Calculate the surface area (side x side x 6), volume (side x side x side) and surface area to volume ratio (reduce to x:1).  for the three indicated cube sizes.  Record your results in Table 1 below.

3. Add 100 mL of 0.1 M sodium hydroxide into a 250 mL beaker.

4. Add both blocks of agar to the beaker and gently stir with a spoon every 30 seconds for 10 minutes.

5. After 10 minutes, remove both blocks with the spoon.  Place them on a piece of paper towel and gently blot dry.

6. Immediately cut each cube in half.  Measure how deep the pink colour has penetrated or diffused into each agar cube from one side in centimeters.  You may need to hold the cut piece up to the light to accurately determine the depth of pink coloured part.  Record your results in Table 2.

7. Calculate the rate of diffusion (cm/min) of the sodium hydroxide by dividing the depth of the pink (cm) by 10 minutes.  Record your results in Table 2.

8. For the purpose of the lab, we are going to assume that each cube was perfect.  Based on your measurement from step 5, calculate the remaining width of the clear agar for each cube.  Record your results in Table 3.

9. Using your results from step 8, calculate the volume of the unpenetrated cube for each indicated cell size.  Record your results in Table 3.

10. Divide the volume of the remaining clear portion calculated in step 9 by the total volume of each cube from Table 1 to determine the percentage of each cube that was unpenetrated by the sodium hydroxide.  Record your results in Table 3.

11. Subtract the value from step 10 from 100% to determine the percentage of each cube that was penetrated by the sodium hydroxide.  Record your results in Table 3.

Observations:
Table 1.	Surface area (cm2) and volume (cm3) calculation data. (3 marks)
	Block Dimensions (cm)
	1x1x1
	2x2x2
	3x3x3

	Surface Area (cm2)
	
	
	

	Volume (cm3)
	
	
	

	Surface Area to Volume Ratio
	
	
	



Table 2.	Sodium hydroxide penetration data. (2 marks)
	Block Dimensions (cm)
	2x2x2
	3x3x3

	Depth of Pink Part (cm)
	
	

	Diffusion Rate (cm/min)
	
	



Table 3.	Calculations for sodium hydroxide penetration data. (6 marks)
	Block Dimensions (cm)
	1x1x1
	2x2x2
	3x3x3

	Thickness of Clear Part (cm)
	
	
	

	Volume of Clear Part (cm3)
	
	
	

	Percent of Cube Unpenetrated
	
	
	

	Percent of Cube Penetrated
	
	
	



Discussion Questions:
1. What does the different sizes of agar blocks represent in this lab? (1 mark)

2. Specifically, what caused the outer portions of the agar blocks to become pink?   (1 mark)

3. If each of the agar cubes was a cell, only the outer surface would be cell membrane.  With reference to the background information, what would the depth of the pink area represent if each cube was a cell? (1 mark)

4. From your results, which block had the largest surface area and volume? (1 mark)

5. From your results, which block had the largest surface area to volume ratio? (1 mark)

6. Using the results as a model for cell health, which cube would represent the healthiest cell?  Explain your reasoning. (2 marks)

7. Using the results as a model for cell health, which cube would represent the unhealthiest cell?  Explain your reasoning. (2 marks)

8. Explain why cells must divide and stay small in order to remaining healthy.  (2 marks)
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