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Bob and Dottie were looking at mouse cells under the microscope and they observed that the mouse cells were very small.  Bob said “We should look at elephant cells because they are probably much larger and easier to see.”  They examined cells from an elephant and discovered that elephant cells were the same size as the mouse cells.
This got them to wondering about the factors that controlled the size of cells.  Bob and Dottie knew that for animals to get bigger, they need to take in food and to eliminate wastes.  Cells pass food and wastes through small openings (“pores”) in the cell membrane. The bigger the cell, the more food it needs and the more wastes it produces.  They both agreed that the more pores a cell has, the better off it will be.
Their teacher suggested that they use different size cubes as cell models to explore how fast the surface area of a cell changes compared to its volume.  Since surface area reflects the number of pores on a cell through which food and wastes pass, and volume represents the amount of cell that needs nourishment, the ratio of these might shed some light on how big cells can grow.  
IQ:   What size cell has the highest “surface area/volume” ratio for wastes and 
nourishment transferring across a cell’s membrane?
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Question 1:  

For this inquiry, you are using different size cubes to model living cells.



(Cubes with sides of 1cm, 2cm, 3cm, 4cm)

· What cell structure does the outer surface of the cube represent? 
____________________________________________________________________________________________________________________________________

Question 2:

What part of the cube represents the “volume” of a cell?
____________________________________________________________________________________________________________________________________
Question 3:

You will be given 4 different size cubes and asked to find the number of pores, surface area, volume and SA/V ratio for each.  
· Make a table to record and organize your data.  
· Include column and row labels with proper units.

Question 4:
Start with the 2 cm cube and lightly draw 1 cm by 1 cm squares on each surface.

For the purpose of this activity, draw one pore on each 1 x 1 cm square.
· How many pores are on the front surface of the model below?  __________
· How many pores are on all the surfaces added together? _____________

· Enter this data in your table.  
· Repeat for all size cubes and enter those values in the table.

Question 5:
The area of the front surface = L x W. This represents one surface of the cube.  
· Start with the 2 cm cube and calculate the area of its front surface.
The area of the front surface is  __________.   

· Then calculate the total area of all surfaces on a 2 cm cube. _____________

· Enter this value in the table. 

· Develop a formula for this calculation.  Show the formula, your work and proper units.  

· Repeat for all size cubes and enter those values into the table.
Question 6:
The volume of a cube = L x W x H.

· Start with the 2 cm cube and calculate its volume.  Show the formula, all your work and proper units. 
· The volume of the 2 cm cube is  _______________. 
· Enter this value in the table.  
· Repeat for all size cubes and enter those values into the table.
Question 7:

· Show the ratio of the surface area and volume for a 2” cube.___________

· Enter this value into the table under “Surface area to Volume” ratio.
   Make sure the ratios are in lowest terms ex. “18 to 3” should be “6 to 1.”

· Repeat for all size cubes.

Question 8:

Make a graph showing the “SA/V” Ratio on the y-axis and the “cube size” on the x-axis.  Include axis labels and graph title.


Question 9:
· Looking at the graph in #8, what happens to the SA/V ratio as the cube size gets larger?

________________________________________________________________

________________________________________________________________

________________________________________________________________

Describe the numerical data that supports this.

________________________________________________________________

________________________________________________________________

________________________________________________________________

Question 10.    
· If cubes are models of real cells, which size cells (smaller/larger) would have more surface area per unit volume?


What does this mean in terms of nutrients and wastes transferred across the 

cell membrane?

__________________________________________________________________

__________________________________________________________________

How will this affect the cell’s ability to survive?

__________________________________________________________________

__________________________________________________________________

Question 11:

Why is it best that the elephant and mouse have similar size cells even though their body sizes are very different?
______________________________________________________________
______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________
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