The Interior Angle Sum Theorem(s) for Polygons
Triangles
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You have 4 triangles - 1 large one and 3 identical smaller triangles. Mark each of the angles with 1, 2 and 3 identically for the three smaller triangles. Place the 3 smaller triangles on a sheet of paper, adjust them until angles 1, 2 and 3 are adjacent and glue them to the paper. Note that the sum of all 3 angles forms a straight line. 
What conclusion can we reach from this fact? Write a sentence that describes your conclusion.

With the larger triangle, carefully tear off each corner. The reason for tearing is that we don't want to confuse a cut with the straight sides of the original sides of the triangle. On the same sheet of paper, arrange all 3 angles so they form a sum and glue them in place as before. This activity should arrive at the same conclusion as before. 

Quadrilaterals
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A quadrilateral is a closed plane figure with 4 sides. A regular quadrilateral is one where all the sides have equal length and all of the interior angles are the same. The only regular quadrilateral is a square.  The standard quadrilateral types are shown below. 


A trapezium is a quadrilateral where no two sides are parallel and it may have a shape as shown below. 



The shape of the quadrilateral at the top of the diagram below is intended to represent an arbitrary quadrilateral and not a trapezium. Fill in the blank circles below with the missing quadrilateral types. In the diagram, a quadrilateral at the tip of an arrow is a special case of the quadrilateral at the head of the arrow.
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Polygons

A polygon is a closed plane figure with 3 or more sides. A regular polygon is one where all the sides have equal length and all of the interior angles are the same. A regular triangle is usually called an equilateral triangle. An equilateral triangle has all 3 sides of equal length and all three interior angles are the same. What is that common value for the interior angles? 


We know the sum of all the interior angles of a triangle. What is the sum of all on the interior angles of a square? A regular pentagon is a 5 sided figure with all 5 sides of equal length and all 5 interior angle the same. How might we compute the sum of all of the interior angles of a regular pentagon?
Consider the following table for the sum of the interior angles of a regular polygon for 
n = 3, 4, 5, 6. Fill in the table.
	# of sides of a regular polygon
	Sum of the interior angles 
	Rule

	3
	180
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Based on the table, determine a formula for the sum of all of the interior angles of a regular polygon with n sides where n is greater than or equal to 3.
Convex Polygons
A diagonal of a polygon is a line segment joining 2 non-adjacent vertices. A convex polygon is a polygon where all of the diagonals lie in the interior of the polygon. All the shapes we’ve seen so far (triangles, squares, etc.) are regular and convex.  Below are some polygons that are convex but not regular.

Convex But Not Regular




The diagonals of each of the polygons above (represented by dashed lines) lie in the interior so they are convex. What can we say about the sum of all of the interior angles for polygons of this type?

Concave (ie, Non-Convex) Polygons



The polygon above is a pentagon but is not convex. The term concave is used when one or more of the interior angles exceeds 180 degrees.
Here is another example of a polygon which is not convex and not regular even though all sides have equal length. (Note: All regular figures are convex because of the equal interior angles so not convex implies not regular.)
Determine the sum of all of the interior angles for the pentagon (not the star) above. What is the sum of the interior angles if our non-convex polygon has n sides?
If the sum of the interior angles of an n-sided polygon (the term n-gon is also used) is 3,960 degrees, what is n?
parallel pair of sides no line of symmetry 





symmetric about a diagonal - no parallel sides  parallel
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