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Chapter 7 - Polygons and Quadrilaterals
7.1 Angles in Polygons

Bellwork
Find the value of x in the diagram.
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Classify polygons based on their sides and
angles.

Find and use the measures of interior and
exterior angles of polygons.

A polygon is a closed plane figure formed by three or
more segments that intersect only at their
endpoints.

side of the polygon - segments that forms a polygon

vertex of the polygon - common endpoint of two sides

Diagonal - A segment that connects any two
nonconsecutive vertices
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quadrilateral

If no diagonal contains points in the exterior, then the

polygon is convex.

Convex
quadrilateral

A regular polygon is one that is both equilateral and
equiangular. A regular polygon is always convex.

If a polygon is not regular, it is called irregular.

Tell whether the flgure Is a polygon. If It is a
polygon, name it by the number of sldes.

<: hepham (concave)

ne

Tell whether the polygon Is regular or Irregular. Tell
whether it is concave or convex.

Convex , ieregolar

Convex ; g0 YeT
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To find the sum of the interior angle measures of a
convex polygon, draw all possible dlagonals from
one vertex of the polygon. This creates a set of
triangles. The sum of the angle measures of all the
triangles equals the sum of the angle measures of
the polygon.
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By the Triangle Sum Theorem, the sum «f the interior angle measures
of a trlangle Is 180°,
y Sim ol brbwrion
Sorvgen it ot Sdas | Hoirtear m! Targies | Avvge Shaasires
Triangle ) 1 10" = 00"
Guadrilatera) 4 {1 2)180° = 360~
Pentapn, LS Aaljenty 40
Heagrn © ‘ ()10 = 7207
gon " f=2 (n — 2)180"
i
§ AT et

Theorem 7.1  Polygon Interior Angles Theorem
The sum of be measures of the intarior angles

of a convex n-gon is (n ~ 2) « 1807 1/" )
mEV A mLE 4 e mAR=({n—2). 180" \k
5 [
Proof Ba, 42 (for peatagons), p. 365 b

) Gorollary
Corollary 7.1 Corollary to the Polygon Interior Angles Theorem
The saom of the mexres of the mtorior moghes of u quadrilareral is 360°.

¢ Proof Es. 43, p. 366

(n-2) \$0
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Find the sum of the interior angle measures of a
convex heptagon.

(#-2) %0
(5)\%0 = [900°

Find the measure of each interior angle of a

regular 16-gon.
Ow ~2) 150
(14)1%0 =2520

1520 = ?/57950)

/o

The sum of the measures of the interior angles of a convex polygon is
900°. Classify the polygon by the number of sides.

(150 + 2(326) + 35¢ F (5-

)35¢ = 549
7;5 /39
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Find the measure of angle A in polygon ABCDE
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Find the sum of the interior angle measures of
a convex 15-gon.

(5-2) 150
13)180

2340°
Find the measure of each interior angle of a
regular decagon. =

-2) 150 jto 4 ]
(]D /0

(g)1%0
/L]L}D

The sum of the measures of the interior angles of a convex polygon is
1440°. Classify the polygon by the number of sides.

(n-2)1% = I_;{_;Lo _
L (44 —j
A n g A0

+1 +1
The measures of the interior angles of a quadrilateral are x°, 3x°,

5x°, and 7x°. Find the measures of all the interior angles,——"""
X +3x +SX +Fx =300 | X215 2x= 1575 |

¢ < 360 3X=(p1.5 .-
/wx 3 22-5 5X_: ”205_ _ - -

Theorem 7.2 Polygon Exterior Angles Theorem

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

mZt + mZ2 + -+ mZn = 360°

Proof Ex. 51, p. 366

Remember!
An exterior angle is formed by one side of a polygon and the
extension of @ consecutive side.

Proof: Because each of the n interior angles
forms a linear pair with its corresponding
exterior angle, you know that the sum of the
measures of the n interior angles is 180n.

Subtracting the sum of the interior angle
measures from the sum of the measures of
the linear pairs gives you:

180n - [(n - 2)180] = 360

Examples

. N . N 43° +111° + 41° +
147° + 81° + 132" = 360 55° 4+ 110° = 360°
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Find the measure of each exterior angle of a
regular 20-gon.

&7

Find the value of x in the diagram.

x +59 +0F =360 &
X+2 2y +1S0=300 ./ 7
2x =204 éx 0&
Find the measure of angle-GFL-in-tHe polygon

5o+ &b + 3b+ 1LY +ipp +26&b =30

120b = 300 \@\
b =3 G 155/F

ml GFL® 180 ~I6b = 1§0-45 =[135°)

'

Find the measure of each exterior angle of a
regular dodecagon.

3<oo [200 )

Find the value of r in polygon JKLM. A g
M
& 50

ty + Fe +S5r 1Er = 500 ;
24y = 300

[r=18
Homework:
pg. 364 #4 - 30 Evens, 38, 39
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In case you were wondering....
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Polygons with 21 to 99 sides have a different system. Take the prefix for the tens digit {found on the

left column), the ones digit (right column below), and then stick a "kai” between them to get

0o N R W e

(tens)kai(ones)gon .
10 - deca |
20 - icosi |
30 - triaconta |
49 - tetraconta |
50 - pentaconta |
60 - hexaconta |
70 - heptaconta |
80 - octaconta |
90 - nonaconta |

hena
di

- tri

tetra
penta
hexa

- hepta

octa

= nona



