
GEOMETRY Connections 39 

INTERIOR AND EXTERIOR ANGLES OF POLYGONS #14#14
The sum of the measures of the interior angles of an n-gon is  sum = (n ! 2)180˚ . 

The measure of each angle in a regular n-gon is m! =
(n"2)180˚

n
. 

The sum of the exterior angles of any n-gon is 360˚. 

Example 1  
Find the sum of the interior angles of a 22-gon. 

Since the polygon has 22 sides, we can substitute this number for  n: 

(n ! 2)180˚= (22 ! 2)180˚= 20 "180˚= 3600˚ . 

Example 2  
If the 22-gon is regular, what is the measure of each angle?  Use the sum from the 
previous example and divide by 22:  3600

22
! 163.64˚  

Example 3  
Each angle of a regular polygon measures 157.5˚.  How many sides does this n-gon have? 
a) Solving algebraically:  157.5˚=

(n!2)180˚

n
 " 157.5˚n = (n ! 2)180˚

! 157.5˚n = 180˚n " 360 ! " 22.5˚n = "360 ! n = 16

b) If each interior angle is 157.5˚, then each exterior angle is 180˚!157.5˚= 22.5˚ .
Since the sum of the exterior angles of any n-gon is 360˚, 360˚÷ 22.5˚ ! 16sides .

Example 4 
Find the area of a regular 7-gon with sides of length 5 ft. 

Because the regular 7-gon is made up of 7 identical, isosceles 
triangles we need to find the area of one, and then multiply it by 
7. In order to find the area of each triangle we need to start with
the angles of each triangle. 

h

!1

2.52.5

Each interior angle of the regular 7-gon measures (7 ! 2)180˚

7
=

(5)180˚

7
=

900

7
" 128.57˚ . The 

angle in the triangle is half the size of the interior angle, so m!1 " 128.57˚

2
" 64.29˚ . Find 

the height of the triangle by using the tangent ratio: 
tan!1 =

h

2.5
 " h = 2.5 # tan!1 $ 5.19 ft. The area of the triangle is: 5 ! 5.19

2
" 12.98 ft

2 . 
Thus the area of the 7-gon is 7 !12.98 " 90.86 ft2 . 
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Extra Practice 40 

Find the measures of the angles in each problem below. 

  1. Find the sum of the interior angles 
in a 7-gon. 

  2. Find the sum of the interior angles 
in an 8-gon. 

  3. Find the size of each of the interior 
angles in a regular 12-gon. 

  4. Find the size of each of the interior 
angles in a regular 15-gon. 

  5. Find the size of each of the exterior 
angles of a regular 17-gon. 

  6. Find the size of each of the exterior 
angles of a regular 21-gon. 

 

Solve for x in each of the figures below. 
 

  7. 

  
3x

4x

5x 3x

 

  8. 

  2x 5x

4x x

 

  9. 

  

x

x

0.5x

1.5x

1.5x

 

10. 

   

3x

4x

5x

5x

2x

4x

 
 

Answer each of the following questions. 

11. Each exterior angle of a regular n-gon measures 16 4

11
.̊ How many sides does this n-gon have? 

12. Each exterior angle of a regular n-gon measures 13 1
3

.̊ How many sides does this n-gon have? 

13. Each angle of a regular n-gon measures 156˚.  How many sides does this n-gon have? 

14. Each angle of a regular n-gon measures 165.6˚.  How many sides does this n-gon have? 

15. Find the area of a regular pentagon with side length 8 cm. 

16. Find the area of a regular hexagon with side length 10 ft. 

17. Find the area of a regular octagon with side length 12 m. 

18. Find the area of a regular decagon with side length 14 in. 
 

Answers  
1. 900˚ 2. 1080˚ 3. 150˚ 4. 156˚ 

5. 21.1765˚ 6. 17.1429˚ 7. x = 24˚ 8. x = 30˚ 

9. x = 98.18˚ 10. x = 31.30˚ 11. 22 sides 12. 27 sides 

13. 15 sides 14. 25 sides 15. 110.1106 cm2 16. 259.8076 ft2 

17. 695.2935 m2 18. 1508.0649 in2 
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