Measurements of a Circle�PRIVATE ��





Review of Prerequisites:





1.	A circle C is the locus of all points in the plane that are the same distance r from a given point c. The given point c is called the center of the circle, and the distance r is called the radius of the circle. Any line segment with one endpoint at the center of a circle and the other endpoint on the circle is called a radius of the circle. Note the distinction made by the definite article!





2.	The length of a line segment passing through the center of a circle having both endpoints on the 	circle is called the diameter of the circle. Any such line segment is called a diameter of the 		circle. Again, note the distinction made by the definite article!





3.	The length of the path starting at a point p on a circle, around the circle, and back to p, is called the circumference of the circle.








Objectives:





1.	To give a concrete demonstration of the relationship between the circumference of a circle and the radius of a circle;





2.	To approximate the value of pi; and





3.	To explore the notion of the area of a circle.





Materials:





1.	Triman compass


2.	Cloth tape and cellophane tape


3.	A variety of commonly available circular objects


4.	Colored markers


5.	Mira©


�
Activity 1:





Select a circular 2" length of PVC pipe to serve as a model of a circle.  Make a tracing of  your group’s model of the circle in the space below. Explain how you might use a Mira© to locate the center of the circle, then do so. Draw a diameter of the traced circle, then measure the radius (in centimeters) of the traced circle.













































































Cut a piece of cloth tape long enough to wrap around the circle model two complete times, starting at one endpoint. Mark on the tape the point where the tape first overlaps itself. Remove the tape from the section of pipe





On the tape, use a red marker and the Triman compass to mark off units from  one end  equal to the length of the radius of your circle. Label units with appropriate positive integers. Your tape should resemble the diagram below. (About half of the tape is shown.) It is now a measuring tape in radial units for your circle model.
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Use the Mira© to subdivide the overlapping interval into 8 congruent sections. Now measure the circumference of the circle as accurately as possible, using radial units and centimeters.








2.	Repeat the measurement process described above with the soda can and the coffee can, then record all results in the table below. What do you observe?
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3.	How can you use the observation noted in (2) to measure the circumference of a circle without wrapping a measuring tape? Explain.






































4.	What does your answer to (3) imply about the relationship between the radius and the circumference of a circle?


















































5.	The constant needed to calculate the circumference given the diameter is called B, read “pi.” You may have approximated its value in (4). If not, do so now. How might the accuracy of this approximation be improved? (Note that we have shifted from considering the radius to considering the diameter.)
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Activity 2:





Preliminary investigations





Consider the figure below. Initiate a short group discussion about what is meant by the area of this figure, and how this area might be determined.
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Now consider this figure. Again, initiate a short group discussion about what is meant by its area. How might this area be found?
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Finally, consider this polygon (a square). What is its area? Explain why the answer here differs from the answer to the first question, above
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1.	Considering your discussions, and the definition of a circle given at the beginning of Activity 1, explain what should be meant by the area of a circle.












































2.	How might your students measure the area of a given circle using a grid paper transparency? What would limit the accuracy of their measurement? Could a similar method have been used by early (BC) Chinese or Greek mathematicians?









































3.	As you have found, the circumference of a circle depends only on the radius of the circle. Can you justify a similar statement about the area of a circle? Explain. What use could such an idea have been to ancient societies?
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