Types of Polygons

Convex Polygon: All interior angles measure
less than 180 degrees.

- no part of any line segment joining two points on
the polygon goes outside the polygon.

Concave Polygon: Can have interior angles
greater than 180 degrees.

- parts of some line segments joining two points
on the polygon go outside the polygon.

Regular Polygon: All sides are
equal and all interior angles are
equal.
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Angle Properties in Polygons

The sum of the exterior angles of a convex polygon is 360 degrees.

For a polygon with #n sides, the sum of the interior angles, in
degrees, is 180(n - 2)

For a regular polygon with z sides, the measure of each
interior angle is equal to:  1go(n — 2)

n

For a regular polygon with n sides, the measure of each

exterior angle is equal to: 360
n

Example 1 180(n — 2)
Calculate the sum of the interior angles of an octagon
]
8 sides
Sum ¢ inferior anges = 120 (n-2)
= 120(g-9)
= €0 (6)

= (630"



Example 2

180(n — 2)
Calculate the measure of each of the interior angles of -
a regular octagon.
Cy - - I80(n-
interior Ms\ez - l,_(;_-i\-
= go(%-3)
—_—
g
= 1030
%
0
= 135
Example 3 360

Calculate the measure of each of the exterior angles of
a regular octagon.

exderior a.n%\f, = 3.76\0-

= 360

—

g
- 4s°



Example 4

How many sides does a polygon have if each of its interior
angles measure 140 degrees?

\werior ange = 1%0(n-3)
n

lqo z l%O(,f\-a)

N
140 n = 12O (N-3)
|40 n = 190 n - 360
3(0 = 190n ~14¥0n
%0240r
0 X
9z=n
Tha resu\o.r falsaor\ has T sides -

Example §

The measure of one of the exterior angles of a regular polygon is
30 degrees. How many sides does it have?

extesrior Gma\e = 360
N

e r%u,lw‘ ,oo|360f\
n= lo has (. sides .



Example 6 sides

Five angles of have measures 100°, 110°, 120°, 130°, and 140°.
What is the measure of the sixth angle?

<wm of iderior w\%leS = |¥o (f\"cl)
- 190 (6-2)
= 736"

£ ange= 10~ 100-10 -130 ~130-140
= [d0°

Example 7 golve for x

Y= (40 - 80 (suplemertury)
2100

7 = 120-4 (syplmerta-y)
= 13¢°

5umoF{N\-er|'orau\S\es = l@i'\-ag
= [%0(s-3

=5Y40°

L +10 +100 +3x +138 = 540
3x = sYo-llo-100-133

3, =193
_ 192
X3

2 =64’



Complete the following chart and
then complete the worksheet

Number Sum of

Polygon of Sides Sum of Interior Angles Exterior

Angles
Triangle 3 (80(3-3°) = 180° 3¢0°
Quadrilateral Lf 180 (4-3) = 3Q0° 360°
Pentagon 5 |igoes-3) = syo® 360"
Hexagon | [  |igo(-2) = 720° 30
Heptagon | 7  |I90(7-2) = §00° 360°
Octagon % (g0 (¢-3) = IOXOo 30"
Enneagon CI 120(4-3) = 1260° 3@6
Decagon 10 190(10-3) = 4o’ 3600







