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Complete the following lab in your lab-book.  
Importance: Changes in the surface area to volume ratio have important implications for limits or constraints on organism size, and help explain some of the modifications seen in larger-bodied organisms. 
Question: How is the surface area to volume ratio calculated, and how exactly does it change with changing size? What modifications do larger organisms exhibit to get around this problem? 
For cells, the membrane surface is a critical interface between the cell and its environment.  Exchange of materials often occurs through the process of diffusion, in which dissolved molecules or other particles move from areas of higher concentration to areas of lower concentration. This type of exchange is a passive process, and as a result imposes constraints upon the size of a single-celled organism or cell. Materials must be able to reach all parts of a cell quickly, and when volume is too large relative to surface area, diffusion cannot occur at sufficiently high rates to ensure this. 
We'll begin with a reminder of some basic geometric formulae. The surface area and volume of a cube can be found with the following equations:  

SA = 6l2



V = l3
	SA
	surface area (units squared)

	V
	volume (units cubed)

	l
	length (units)


  
Purpose (write the purpose in your lab book):  to determine the relationship between a cells surface area and its volume. 
Data collection:  Use the plastic blocks to create cubes of various sizes.  Build at least 5 different sizes of cubes.  Measure and record the side lengths of the cubes you build.  Then, create an IB quality data table to record the data.  

Data processing:  Process your data by calculating the surface area, the volume, and the surface area to volume ratio for each cube you built (remember to show at least one worked example for each calculation).  Create an IB quality data table to record the results of your calculations.  

Data presentation:  Present your data in a line graph.  Plot cube side length (l) on the X axis and the surface area to volume ratio on the Y axis.  Add a smooth curve between data points. .  
Analysis:  

Answer the following questions in complete sentences
1. Which cube has the largest surface area? Which cube has the largest volume? Which cube has the largest surface area to volume ratio?  
2. Describe the meaning of your graph in words. 

3. Why are cubes used in this mini-lab rather than cells?  Does this affect the validity of the results?  Why or why not? 
4. To maintain life, materials must be able to move into and out of a cell.  What might be the advantage of having a large surface area? 
5. What might be the disadvantage of having a large volume? 
6. Cells are generally very small.  Propose an explanation for why large organisms are made of more cells rather than larger cells. 
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Why can't cells continue to grow larger and larger to become giant cells? Why are most cells, whether from an elephant or an earthworm, microscopic in size? What happens when a cell grows larger and what causes it to divide into two smaller cells rather than growing infinitely larger? This investigation will provide you with a 'hands-on' activity that simulates the changing relationship of surface area-to-volume for a growing cell.








