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Interior Angle Measures of Polygons
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Polygon: A polygon is a closed, plane figure formed by 3 oy MOyt line segments called QC(C-S .

=> Classifying Polygons There are two different kinds of polygons, QOYWE X and _QON cave

String Test: Imagine a string wrapped around the polygon...
e If there is a gap between the string and a polygon, itis _ CON Ca Ve

e Ifthere is NOT a gap between the string and a polygon, itis _ CON\(E€X

Example:
1. Imagine placing a string around each of the polygons below. Which are convex? Which are concave? Which

are not even polygons? Label them below.

O 3 C O 7

CDY\\“’* \| Conaa\e Oon\lfx oY conJ€xX
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Number of sides Name of polygon
3 trangle
4 auadvilatera
2 " periagon
6 hexXagbn
7 heptoqon  (Septagon)
8 oC MGQJV\
) NnOoN MDV\
O 10 d‘€COLq [PAAS
1 hendécagon
12 dod eco:é(om
» N— CJIDV\




First let’s look at some more vocabulary that will help us with the Exploration.

@onsecutive vertices: In a polygon, two vertices that are endpoints of the _mm_e___ side are called consecutwe( |
vertices.

@Diagonal: A diagonal of a polygon is a segment that joins
two _(\ON (ONSeCINAILR  vertices.

It’s now time to complete the exploration with your group. Follow the instructions on the worksheets. When your
group thinks you have the general case figured out (for the n- gon), have Ms. Gerling check your work ©

In the exploration, we noticed that the diagonals break up the polygon with ¥\ sidesinto N~ 2. triangles.

To find the total degrees in a polygon, multiply the '-“" 0-P A > by [ 80

Polygon Interior Angles Theorem

The formula for the sum of the measures of the interior angles of a convex n-gon is

(n-2)150 x

n=6g
Example:
1. Find the sum of the measures of the interior angles of the figure.
(3-2) €0
(0 g { §0)
10 Z o
2. The sum of the measures of the interior angles of a convex polygon is 900°. Class1fy the polygon by the
number of sides. aoo = ( n ,.),} | €0
Abo = (KO n - 3o o\

\ ‘ﬁeP'ij"ﬂ 120 = \§¥OA oZn-2>
- ?"
n= | n” |

3. Find the value of x in the diagram.

/f}so, 1210‘\ 10€ + 12\ +G4 +x =3LWD
/| 2 [x=12)

Types of Polygons ,
Equilateral Equiangular Regular
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Interior Angle Sum of Polygons

1. Use the diagrams on the back side. Divide each polygon into triangles that extend from the same vertex.
2. Find the sum of the interior angles in each of the polygons.
3. Record your result in the chart below. **REMEMBER**
4, Use your results and look for a pattern to fill in the last roW.| The sum of the interior angles in a triangle is %
Number of Number of Sum of ALL Interior Angles
Polygon Sides | Triangles (romwksty | ( show work! This helps identify the pattemn © )
Triangle m _
_ @O n=3 n=4
Quadrilateral + M.. NA —@zv = wGO
Pentagon m N u A A @Ozv = mlU )\ O
Hexagon /0 }. L\ﬁ. » Mwou = \._ N\O
n=6 =17
Heptagon \l_ @ m A —@Ozv = ﬂd OO
oo | R v W(l20) =10B0
Nonagon 9 \.._ |.~ ﬁ l @O/v - _ .N»mo
UoSmo:. — O w WA p&vou = ﬂ *)\o n=9 n=10
Dodecagon | /N _o _OA —WAV/ = _WOU
n-gon .\/ w — P A. (/.\ N\,V ~ — %OV




‘?ﬁink About It...How could you find the measure of ONE interior angle of a REGULAR polygon?

= Sum by # o Sides

@ula: Measure of One Interior Angle of a Regular Polygon
(h-2)150

mn

Example:
4. A home plate for a baseball field is shown.
a. Isthe polygon regular? Briefly explain your reasoning.

O — o+t eq,mqngwkauf

b. Find the measures of £C and 4F.

(5-2)\16D = 5406

3a0) F 1% =540 [ e smLE =135° |
2710 = 2x '
X= 135

5. Finh the measure of ONE interior angle of a regular 15-gon.

\'S
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Exterior Angle Measures of Polygons
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Polygon Exterior Angles Theorem .Fb\fm lineéav ans
S

w10t
The sum of the measures of the f a convex
o

polygon (one angle at each vertex), is 8 (90

Example:
1. Find the value of x in the diagram.

89° Iy +x +89+ 71 = 30
‘ 3x =204

e )7670 i){_ o8]

Think About It...How could you find the measure of ONE exterior angle in a REGULAR polygon?

O " 30 by #070 Speles

A

Examples:
2. A trampoline shown is shaped like a regular dodecagon.

a. Find the measure of each interior angle.

(z-2DBo _ g0 _ S0°

\2- \2-

b. Find the measure of each exterior angle.

3. A convex hexagon has exterior angles with measures 34°, 49°, 58°, 67°, and 75°. What is the measure of an
O exterior angle at the sixth vertex?

24449 158401 1S +X = 3u0



