	LessonTitle: Polygon Angles                                                         Geo 2.2d

	Utah State Core Standard and Indicators: Geometry Standards 2, 3.1   Process Standards 1-4

	Summary

This activity asks students to use Geometer’s Sketchpad to show that the sum of the angles in a triangle is 180 degrees and the sum of the angles in a quadrilateral is 360 degrees.  They are asked to explain their reasoning and to use Sketchpad to find an expression for the sum of the angles in a polygon and to find the sum of the exterior angles.

	Enduring Understanding
We can observe and generalize patterns in polygon angles.
	Essential Questions
What are the patterns and relationships in polygon angles? How do you explain these patterns? How do they help us?

	Skill Focus

· Interior and Exterior angle sum conjectures
	Vocabulary Focus
Concave, convex

Interior, exterior

	Materials  Geometer’s Sketchpad

	Launch ideas:

“Use the words conjecture and hypothesis- ask them where else they use these terms. Use prior knowledge to make conjectures. Review exterior angles. Use the computers as the hook—how can a computer help us observe patterns in polygons?  Review measuring an angle

	Explore ideas:
“Have everyone do the pentagon problem first (see #3 below).  Remind them to use the calculator button.
“When the students create their own algebra problems, you could have them create one using at least a two step equation and one using a multi-step equation. 

	Summarize ideas:
“Questions-what observations- tie together with a real world example”

“This activity really leads the students comfortably into the concept of a two column proof because they use prior knowledge of algebra equation first.  This was the first year that my students have not looked at me like I was teaching them a foreign language when I started teaching them how to prove geometry. They still struggled a little because they are not familiar enough with the geometry postulates, definitions, and terms.”

	Apply



	Assess


Directions
1) Students use activities from Exploring Geometry with the Geometer’s Sketchpad.

· Polygon Angle Measure Up, page 112 

· Constructing Regular Polygons, page 114 

· They could also use “Polygon Sum Conjectures” from Patty Paper Geometry pp 56-57or 64-65. 
2) Have students use algebra to generate a formula for finding the sum of the interior angles in any polygon. Connect their findings to the triangle sum property. They should be able to draw the triangles into the polygon to prove why their formula works 

3) For exterior angles, students use activities from Exploring Geometry with the Geometer’s Sketchpad .

· Exterior Angles in a Polygon p. 109

· Star Polygons p. 111
Geo 2.2d


  Polygon Angles

1) What is the sum of the angles in a triangle? A quadrilateral? 

2) Use geometer’s sketchpad to help you prove your answers. Do your answers apply to all triangles? All quadrilaterals?  Explain. 

3) Make a prediction for the sum of the angles in a pentagon.



________________________________________________________________

4) Is there a pattern for the sums of angles in polygons?  Is the pattern related to the number of sides?  Fill in the table below. Then observe the pattern.

	Polygon name
	Number of sides of 
	Sum of the Interior angles
	Sum of the Exterior angles

	Triangle
	
	
	

	Quadrilateral
	
	
	

	Pentagon
	
	
	

	Hexagon
	
	
	


5) Explain the pattern. (Hint: Think about how triangles are involved in the pattern.) 

6) How is the number of sides related to the total measure of the angles for any polygon?   Write this relationship into a formula.


Total degrees (d) = _______________________

7) What do you observe about the sum of the exterior angles? Why is this so?

8) What is the relationship between an exterior angle and the two remote interior angles in a triangle?

