
Lesson Seed: 7.G.B.4 Circumference and Area of Circles
(Lesson seeds are ideas for the domain/cluster/standard that can be used to build a lesson.
An effective lesson plan requires more components than presented in a lesson seed.)

	Domain:  Geometry 
Cluster: Solve real-life and mathematical problems involving angle measure, area, surface area, and volume.
 Standard(s): 7.G.B.4:  Know the formulas for the area and circumference of a circle and use them to solve problems; give an informal derivation of the relationship between the circumference and area of a circle.  


	Purpose/Big Idea: 
· Know and apply the formulas for the area and circumference of a circle.


	Materials:
· string, cans, ruler, chart for recording of circumference and diameter measurements, calculator, circles of various sizes divided into 8 to 12 approximately equal sized sectors


	Activity (Circumference): 
· Students demonstrate through discovery the formula for circumference. Provide the students a variety of cylindrical cans and a piece of string (that does not stretch). Students will wrap the string around each can.  They will use a ruler to measure and record the length of that piece of string.    Students will use a ruler to measure the diameter of each can.  Have students write a ratio of the circumference to the diameter.  Discuss what the groups notice about these ratios.  Students will be given another can. They will measure its diameter and predict the circumference.  Groups will share their predictions and discuss how they came to that measure. 
Extension: 
· If you are given a sphere how can you determine the diameter?
· What’s the smallest diameter that a basketball hoop could be if the circumference of the NBA ball is 29.5 inches?
· What are some integer ratios that would give an approximation for pi?

Guiding Questions:
· How would you describe what you are trying to find?  
· How does knowing the diameter of the circle help you determine its circumference?



 
Activity (Area): 
· Students demonstrate through discovery the formula for area of a circle.  Each group of students should be given a different sized circle. It is not necessary for students to measure the radius or diameter of their circle.  The circles should be divided into approximately 8 to 12 equal sized sectors. Half of each circle will be shaded (see below).  Students work together to cut the circles into sectors.
[image: http://www.mathsteacher.com.au/year8/ch12_area/07_circle/Image15518.gif]

Students arrange the sectors of the circle into an approximate parallelogram (see below).
[image: http://www.mathsteacher.com.au/year8/ch12_area/07_circle/circle3.gif]

Their task is to use this as a hint toward the development of the area of a circle.  
Teacher note: You may need to tell them to think about the formula for the area of a parallelogram.  Students will need to use the “dimensions” of their parallelogram (which relate to parts of the circle) to determine the area of the parallelogram (see below).  Since the height of the parallelogram = the radius of the circle and the base of the parallelogram = pi  r (half of the circumference), students should recognize that the area of the parallelogram is pi  r  r or pi  r2. ()
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Guiding Questions:
· What do you recognize about the area of the parallelogram compared to the area of the circle?
· How can you use the area of the parallelogram to determine the formula for the area of a circle?
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