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Warm Up: 
Find the unknown measure of each angle (make sure you SHOW the justification for your solution): 

a)       b)  

 

 

 

 

 

 

 

 

7.3 Angle Relationships in Polygons 
 

Terms:  
Convex Polygon:  A polygon where all interior angles are _________________________.  
 
Concave Polygon: A polygon where there is at least one interior angle __________________. 
 
  
Angles in a Pentagon 

1. Make a hypothesis about the sum of interior angles in a pentagon. 
2. Draw a pentagon on geogebra. 
3. Measure each interior angle (select the angle tool, then click once on the inside of the 

pentagon). 
4. Calculate the sum of interior angles of the pentagon. 

 
 
 
 

5. Pick one vertex, and draw two diagonals (from your chosen vertex to the two non-
adjacent vertices).  How many triangles do these diagonals create?  _____ 
 

6. How do the interior angles of the triangles relate to the interior angles of the pentagon? 

 

 

 

7. Now you need to extend each side in order to create an exterior angle at each vertice 
(remember, to do this you will need to create a ray on each side).   

8. Measure each exterior angle (select the angle tool, then click on the two lines that you 
want to calculate the angle between). 

9. Calculate the sum of exterior angles. 
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Example 1: a)  For the following hexagon (6-sided figure), calculate the sum of 
the interior and exterior angles. 

 

 

 

 

b) Can you come up with a formula to find the sum of the interior angles for any polygon? 

 

 

Example 2:  Complete the following chart. 

Polygon 
Number 

of 
Sides 

Number of 
Diagonals from 

one vertex 

Number of 
Triangles in 
the Polygon 

Sum of Interior Angles 
Sum of 
Exterior 
Angles 

Triangle 3 0 1   
Quadrilateral 4 1 2   
Pentagon 5     
Hexagon 6     
Heptagon 7     
Octagon 8     
 

Example 3:  a) Calculate the sum of the interior angles of a decagon (10-sided figure). 
 
 
 
 

b) Determine the measure of one interior angle for a regular decagon. 
 
 
 
 
  Example 4:  How many sides does a polygon have, if the sum of its interior angles is 1980°? 
 
 
 
 
 
 
Summary: 
Angle Sum Polygon Theorem (ASPT) 
To calculate the sum of interior angles for any polygon we use the formula ________________, 
where n is the number of sides in the polygon and Sn is the total sum of the interior angles. 
 
Polygon Exterior Angle Sum Theorem (PEAST) 
The sum of exterior angles for any polygon is always 
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