8.1 Find Angle Measures in Polygons
consecutive vertices - two vertices that are endpoints of the same side

diagonal - a segment that joins Two nonconsecutive vertices

D . .
) Find sums of interior angle measures
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STEP 1| Draw polygons llsc a straightedge to draw convex polygons
with three sides, four sides, five sides, and siX sides.

An example is showin.

STEP 2| Draw diagonals [n cach polygon, draw all the diagonals
from one vertex. A diagonal is a segment Lhat joins two
nonconsecutive vertices. Notice that the diagonals divide

the polvgon into triangles.

STEP 3| Make a table Copv the table below. By the Triangle Sum
Theorem. the suni of the measures of the interior angles

of a triangle is 180° Use this theorem to complete the table.

f trianzles Sum of measures of

Polygon Number of sides Number of 3 interior angles
Triangle 3 ] | . 180° = 180°
Quadrilateral Lt - B 7 « 180° = 360°
Pentagon 5 2 3. |90° = 540°
Hexagon o L‘r ¢4. |80° = 720°

Look for a pattern in the last column of the table...

What is the sum of the interior angles for a convex her tagon?

What is the sum of the interior angles for a convex octagon?
-‘|080°

What is the sum of the interior angles for a convex n-gon?




THEOREMS For Your Notebook

THEorREM 8.1 Polygon Interior Angles Theorem
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The sum of the measures of the interior angles
+ofaconvex n-gonis (n — 2) « 180°.

1 |

. mLl+msL2+---+msn=(n-—2)-180° |
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Proof: Ex. 33, p. 512 (for pentagons) ‘ |

CororLanry 7o THEOREM 8.1 Interior Angles of a Quadrilateral
The sum of the measures of the interior angles of a quadrilateral is 360~

Proof: L:X. 34, p. 512

Ex 1: Find the sum of the measures of the interior angles of a convex
decagon. (n-2).180°

(10 - 2) - 180"
(¢)- |%0°

Ex 2: The sum of the measures of the interior angles of a convex polygon
is 2340°. Classify the polygon by the number of sides.

(n-2)-190° = 2240°
|3
n=15

Ex 3: A convex pen‘ragon has the following interior angle measures: 11(
59Z° 84° 100°, and x°. What is the value of x? ' F




[n general, this sum is 3607 tor any convex polygon.

STEP 7 Shade one exterior S$7TEP 2 Cut oul the STEP 3 Arrange Lhe exterior
angle at each vertex. exterior angles. angles to form 3607,
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THEorEM 2.2 Polygon Exterior Angles Theorem

The sum of the measures of the exterior angles of a
convex polvgon, one angle at each vertex, is 3607

mzZl +ms2 + -+ msn= 360"
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Proof: EX. 35, p. 512 n=5

R
- %

Ex 4: What is the value of x in the diagram?
A+ BA+ L1+ X = 3O
3 X+ 1SL = D0
22X = 204

Ex 5: A stop sign is shaped like a regular octagon. Find the measure of
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each interior angle and the measure of each exterior angle.
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