	Geometry/Unit5/Lesson Seed
	[ ARC AND SECTORS OF CIRCLES



MSDE Mathematics Lesson Seed 
	Domain
Circles 
Cluster Statement  
Find arc lengths and areas of sectors of circles 
 Standard:  
G.C.5 Derive using similarity the fact that the length of the arc intercepted by an angle is proportional to the radius and define the radian measure of an angle as the constant of proportionality; derive the formula for the sector of a circle. (additional) 



	Purpose/Big Idea
[bookmark: _GoBack]         Standard G.C.5 calls for a student to realize that the radian measure of an angle is the constant of proportionality.  This activity is designed to begin to build this conceptual understanding. 

	Materials
POSSIBLE SITES 
http://www.illustrativemathematics.org/illustrations/607

http://scienceray.com/mathematics/sectors-real-life-examples-on-calculating-the-area-of-a-sector/#ixzz2KnmLN7y7


	Description of how to use the activity
· Review what it means to be proportional.
· Review the concept of a constant of proportionality. 
· Distribute a copy of the included sketch of three concentric circles to each student.
· Distribute a piece of string to each student.
· Instruct students to use the piece of string to measure the radius and arc length cut off by the given angle for each of the three circles and record what they notice.
· Bring out the point that since the ratio of the circumference to the radius for each circle is 1 that the measure of the given angle is 1 radian and thus the radian measure of the angle is a constant of proportionality. 
        



	Guiding Questions










What does it mean to be proportional?


To be proportional means that two quantities are related by a constant ratio.  Recall that the circumference of a circle is proportional to its diameter.  The constant of proportionality for this relation is .


Circumference =  (diameter)





















What is a radian?

Why do we know that the three concentric circles shown are similar?

 Use a piece of string to measure the length of the radius and then measure the length of the arc that falls between the two sides of the central angle.  What do you notice?







The angle shown above has a measure of 1 radian.



	
	
The length of an arc (or arc length) is traditionally symbolized by s.







[image: http://www.regentsprep.org/regents/math/algtrig/ATM1/arcpic2.gif]In the diagram at the above, it can be said that "[image: http://www.regentsprep.org/regents/math/algtrig/ATM1/arclen8.gif] subtends angle [image: http://www.regentsprep.org/regents/math/algtrig/ATM1/arclen9.gif]". 
	Definition: subtend - to be opposite to



	



	The radian measure [image: http://www.regentsprep.org/regents/math/algtrig/ATM1/arclen9.gif]of a central angle of a circle is defined as the ratio of the length of the arc the angle subtends, s, divided by the radius of the circle, r.

[image: http://www.regentsprep.org/regents/math/algtrig/ATM1/arclen10.gif]


From this definition we can obtain a formula for arc length of a circle which uses the radian measure of an angle: 





	
	
	



	
	









Why is the value of  the constant of proportionality of the relation given by ? Consider the sketch of the three concentric circles. 
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