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Cell Size Lab

Introduction: 


Cells come in a wide variety of sizes. Some, such as red blood cells, measure only 8 µm in diameter.  Others, such as nerve cells in large animals, can reach lengths up to 1 m.  The largest known cell is the yolk of an ostrich egg-measuring whopping 8 cm in diameter!  Most living cells, however, are between 2 and 200 µm in diameter.  The body of an adult lion contains trillions of these small cells.  Why can’t organisms be just one giant cell?    In this investigation, we will determine why cell size is limited.

Purpose:  The purpose of this exercise is to

Part I.  How Quickly does diffusion occur?

In  part I, you will place a small potato cube in a solution of potassium permanganate and observe how far the dark purple color diffuses into the potato after a given length of time.  The potato cube represents a cell, and the purple solution represents nutrients that must reach the cneter of the cell quickly.

Material:  Potato, potassium permanganate, forceps, clock, razor blade, beaker

Safety:

Procedure:

1.  Using a single-edge razor blade, cut a cube 1 cm on a side from a raw peeled potato.  Caution:  Be careful with sharp objects.

2.  Place the cube in a cup or beaker containing the purple solution.  The solution should cover the cube.  Note and record the time.  Let stand for a day.

3.  Using forceps, remove the cube from the solution and note the time.  Cut the cube in half.

4.  Measure, in millimeters, how far the purple solution has diffused, and divide this number by the time you allowed your potato to remain in the solution.  This is the diffusion rate.

Data (for qualitative data, draw the cube and for quantitative data, write the time lapsed and the measurement of purple solution)

Questions:

1.  What was the rate of the diffusion per minute (show work)?
2.  Why are nearly all cells much smaller than 1 cm in diameter?

Part II.  What happens to the surface are of a cube as the volume increase?

In  part II, one reason cells are small is that, as they grow, their volume increase faster than does their surface area.  In this lab, you will meausre how much greater the incrase in volume is than the increase in surface area of an object.

Material:  graph paper, scissors

Safety:

Procedure:

1.  Using graph paper and the diagram at the right cut out two cubes.

The first cube should be 1 cm on each side.  the second cube should 

be 2 cm on each side.

2.  Put togeter each cube using tape.

3.  Calculate the surface area of each cube by multiplying the area of one face by six.  Express your answers in square centimeters.

4.  Working together with your group members, assemble your 1-cm cubes to form a cube as large as your 2-cm cube.  Observe how many small cubes are needed to obtain a volume equal to the larger cube.

Data (attach your laid-out box here)

Questions:

1.  How many small cubes were required to equal the volume of the large cube?

2.  How much greater is the total surface area of the assembled cubes (1-cm cubes, see procedure #4) than the surface area of the single 2-cm cube? (Show work)

3.  As the 1-cm cube became larger, which increased more quickly: the surface area or the volume?  What is the significance of this for cell size?

Conclusion
