Comparing and Contrasting Area and Circumference of Circles

Directions for GSP:

1. Construct a circle using the circle tap on the left side.

2. Select the center and point on the circle.

3. Go to Measure and select Distance

4. Select the circle. Go to Measure and select Area.

5. Select the circle. Go to Measure and select Circumference.

6. Drag the point on the circle to increase or decrease the radius of the circle.  

7. Create a table with two columns, recording the radius, area.  Collect six pairs of values.

8. Create another table with two columns, recording the radius and circumference.  Collect six pairs of values.

9. Notice and observe what is happening to the area and circumference with respect to the length of the radius.  

Graphing:

1. Use GSP or graph paper to graph the ordered pairs in the two tables.

2. Plot your radius values on the x-axis .  Plot the area (cm2) values and the circumference (cm) values on the y-axis. 

To graph in GSP:

a. Open a new document

b. Go to graph tab and select ‘Grid Form’ and choose Rectangular (this will allow you to adjust the window of the screen as in a graphing calculator.  Select either point on the x or y axis and slide up or across the axis to change the window.  You could also select the y-axis or the origin and slide it to the left to just show Quadrant 1)

c. Go to graph tab and select plot points

i. Enter in your points for your area table. (type in your coordinates, click Plot, and repeat the process until all points have been typed in followed by clicking plot, then click Done)

d. Select each two consecutive points and construct a segment between them. There should be five segments

e. Select all of the segments you just made.  Go to Display tab, Color, and choose a different color.  This will help you recognize your graph once circumference is plotted.

f. Go to graph tab and select plot points

i. Enter in your points for your circumference table

g. Select the minimal and maximal points that you just plotted for circumference and construct a segment between them.  This segment should include (or almost include) all of the points you plotted for circumference.  Select the segment and change its color as stated in (e).

h. In both functions, construct a segment from the origin to the minimum point.  Be sure to coordinate the appropriate colors.



Questions:

1. What type of function is the area function that you graphed?  Is it a line? Why or why not?

2. Do the two functions intersect?  If so, state the coordinates of intersection. What does this point represent?

3. Describe in your own words what is happening to the graph of two functions.

4. Give a range of values of radius r when the area is greater than the circumference.  

5. Give a range of values of radius r when the area is less than the circumference.

6. As the value of r increases, describe what happens to the size of the area between the graphs of the area and circumference functions.

7. Extension:  In question 2 above, you conjectured where the area and circumference functions intersect.  Now, prove deductively with algebra how the two functions intersect.  Your reasons should be algebraic properties and use the following formulas:

Area of a circle = πr2    Circumference of a circle = 2πr

Teacher Key:

1. The area function is quadratic.  It forms a parabola.  This is because the formula for area is increasing exponentially.

2. Yes, approximately (2, 12.7).  This point represents when the area and circumference are equal and both having a radius of 2 units.

3. Answers may vary

4. {r: r>2}

5. {r: r<2}

6. Answers may vary. Example Answer: The ‘gap’ gets larger between the two functions

7. πr2   = 2πr
the point of intersection is representing when the area = circumference

πr2   = 2πr
Division property of equality

πr
πr

r = 2

Simplification

