Foundations of Mathematics 11
Angle Properties of Polygons

Goal:  Determine properties of angles in polygons and use them to solve problems.
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Polygon – _____________________________________________________________
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Polygon Sides Triangles Measures
triangle 3 1 180°
quadrilateral 4

pentagon 5

hexagon 6

heptagon 7

octagon 8
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                 _____________________________________________________________


Polygons can be convex or concave.

	




convex
	



concave



A.
Interior Angles of Polygons
Investigation – How might you determine the sum of the measures of the interior angles in the pentagon below?

	






	



Investigation – How might you determine the sum of the measures of the interior angles in the pentagon below?


	

	


Sketch the polygons listed in the tables below.  Use these to fill in the table.
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Make a conjecture about the relationship between the sum of the interior angle measures and the number of triangles formed.


____________________________________________________________________________________________________________________________________________

Make a conjecture about the relationship between the sum of the interior angle measures and the number of sides of the polygon.


____________________________________________________________________________________________________________________________________________

Example 1 – Determine the sum of the interior angle measures and the measure of each interior angle of a regular 15-sided polygon (pentadecagon).





B.
Exterior Angles of Polygons
Last class we found that the sum of the exterior angles of a triangle was 360
[image: image2.wmf]°

.

Based on the picture of a rectangle below, what is the sum of the exterior angles?
	





	


Let’s prove this conjecture using a non-regular quadrilateral.

	
	Proof














Would this proof hold for any convex polygon?  Explain.

______________________________________________________________________
Problem – You are floor tiler.  Your client would like a design that uses regular octagon tiles and square tiles that have the same side length (say 30 centimetres).  Can this be done?  How do you know?  (Remember, you must go out and buy the tiles.  If it doesn’t work you will not get paid!!)









Practice

Determine the sum of the measures of the interior angles of the regular dodecagon.

Also find the measure of each interior and exterior angle.
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