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Lesson 7.1 Angles of Polygons

Students use theorems about the interior and exterior angles of
polygons to solve problems and then prove these theorems.

Prove relationships and theorems about triangles.
Solve mathematical and real-world problems
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Interior Angles of Polygons

Polygon Interior Angles Sum Theorem

The sum of the interior angle

measures of an n-sided

polygon is 180°(n-2).

involving postulates, relationships and theorems of triangles.
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We can work out the angle sum of any polygon by splitting it
into triangles. Remember that the angles in a triangle = 180°.
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If the
polygon has n
sides, there
will be (n - 2)
triangles
inside.
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Learn
Exterior Angles of Polygons

Polygon Exterior Angles Sum Theorem

Words The sum of the exterior angle measures of a convex
polygon, one angle at each vertex, is 360°.

Example |[mz1 + ms2 + ms3 + mz4 + ms5 + m«6 = 360°
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Example 1
Find the Interior Angles Sum of a Polygon

Find the measure of each interior e

angle of pentagon HJKLM. ‘f *;K
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Example 1 w
Find the Interior Angles Sum of a Polygon



Step1 Find the sum

A pentagon has 5 sides. Use the Polygon '
Interior Angles Sum Theorem to find the

SIS (3x + 14)° (3x + 14y
sum of its interior angle measures.

X

mszH + mzsJd + meK + msL + mzM

=180(n - 2) Polygon Interior Angles Sum Thm.
= 180° (5-2) Substitute.

=180 (3)

= 540° Solve.
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Example 1 w
Find the Interior Angles Sum of a Polygon

Step 2 Find the value of x.

Use the sum of the interior angle
measures to determine the value of x.

(3x + 14)° (3x + 14y
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2X° +2x° + (3x+14)° + (3x + 14)° + 142° = 540° Write an equation.
x =37 Solve.
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Example 1
Find the Interior Angles Sum of a Polygon

Step 3 Find the measure of each
, 142° N
angle. qt( ° w7 K

Use the value of x to find the measure & }+§| ap

of each angle. 3(”’)* HM L B +714Ji



med =142° mzK=237)° or74° mzL =[3(37) + 14]° or 125°

m«M = [3(37) + 14]° or 125° msH = 2x° = 2(37)° or 74°
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Example 1
Find the Interior Angles Sum of a Polygon

Check
Find the measure of all the angles.
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Example 2 w
Identify the Polygon Given the Sum of the Interior

Angle Measures

McGraw Hill | Angles of Polygons

Let n = the number of sides in the polygon. If the sum of the interior
angle measures is 1440°, what kind of polygon is it? By the Polygon
Interior Angles Sum Theorem, the sum of the interior angle measures

can also be expressed as 180°(n-2). ] @D (D 9\
SN _
1440= 180(n - 2) 1800= 180n {(’D (ﬁ)

1440 = 180n — 360 180 180
+360 +360 10=n)
1800= 180n The polygon has 10 sides,

so it is a regular decagon.
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Example 2: Check
Identify the Polygon Given the Sum of the Intenor

Angle Measures g(%i Z) {()gO

Let n = the numbe ldes in the polygon. If the sum o the interior

angle measures what kind of polygon is it?

1080 = P00 n=2) )L{% [0
l0d0< (§01 = 300 GR (%b
+ 360 L3060
IO < 7F0A {= I\
a@bf\
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Example 3 m
Identify the Polygon Given the Interior Angle Measure

The measure of an interior angle of a regular polygon is 150°.
Find the number of sides in the polygon.

et n<=3thg/n<umber of sides in the polygon. Because all angles of a
regular polygon are congruent, the sum of the interior angle measures is
150n°. By the Polygon Interior Angles Sum Theorem, the sum of the
interior angle m res can also be expressed as 180°(n- 2)

o

O"

’\
150n =180(n - 2) -30n= -360 /%O 1- Z) 51
150n =180n — 360 230 -30 )
-180n _ -180n Cn=12) (0
The polygon has 12 S|des
-30n= -360 so it is a regular dodecago
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Example 3: Check m
Identify the Polygon Given the Interior Angle Measure

The measure of an interior angle of a regular polygon is 120°. 6\

Find the number of si%e%-ln{he polygon. >
ISAN A — | OANAL )@Ib(;\
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Example 4 R Vit
Find Missing Values

Find the value of x.

| 3]LECY L Gyt2x = 7

© QO

N Gl ) S
— X = <3
™ 7 K
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Example 4
Find Missing Values

Use the Polygon Exterior Angles Sum
Theorem to write an equation. Then
solve for x.

6x° + 9x° + 2x° + 139° = 360° Write an equation.
x=13 Solve.
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Find Missing Values

Check
Find the value of x.

D V@ 38+ +o+ Kt = 360 ez

= 56O
dx +_|{6)9\ 09 @
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Example 5 w
Find Exterior Angle Measures of a Polygon

= 3560

Find the mes e of each exterior angle of a
regula
| 2=
a2l (ide
Onﬁ(@d = 360 - @
[ 2

SO 1L 360
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Example 5 w
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A regular dodecagon has 12 congruent sides and 12 congruent
interior angles. The exterior angles are also congruent, because
angles supplementary to congruent angles are congruent.

Let n = the measure of each exterior angle and write and solve an
equation.

12n = 360° Polygon Exterior Angles Sum Theorem
n=30° Solve.

The measure of each exterior angle of a regular dodecagon is 30°.
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Example 5 w
Find Exterior Angle Measures of a Polygon

Check

What is the measure of each exterior angle of
£
)

LfS S0 L‘/ 4}0{\( ;Q%
Y& 360 fed
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