Unit 5.3 - Polygons Angle Formulas

Mental Floss: Tue, Jan 18

Solve the following system of equations.
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5.1-5.2 Quiz
o Thursday 1/20, Section 5.1 and 5.2
« Topics:
— Classifying triangles

— Sum of the interior angles in a triangle
— Exterior angle theorem
— Perimeter of triangles
o Algebra:
— Solving equations
— Ratios
— System of equations
— Factoring

Polygons NOT Polygons
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Unit 05 - Section 3 - Polygons

Polygons

What are Polygons?
Many Angles

Polygons have/are:

1. Plane figures (2-dimensional)
2. Atleast 3 sides (triangles, quadrilaterals,...)
3. Closed figures - all sides connected with no gaps
4.  All "sides" are segments - no curves!
# of Sides Polygon Name > | i
3 Triangle
4 Quadrilateral
5 Pentagon
6 Hexagon
7 Heptagon
8 Octagon
9 Nonagon
- N
10 Decagon l3 ‘jo
12 Dodecagon DO- g
1903
15 Pentadecagon
n n-gon




Unit 5.3 - Polygons Angle Formulas

Angles of a Polygon - Work with a partner/group

Most polygons also contain diagonals.
1.) Each student will need a protractor and a ruler/straightedge.

N
Diagonal = connecting two non-adjacen. @
2.) Draw 1 triangle, 1 quadrilateral, and 1 pentagon (Not too small!)

3 sides 4 sides 5 sides

3.) Using your protractor, find the measure of each angle in all 3 figures.
Be as accurate as possible to the nearest degree.

4.) Find the sum of all the angles in each figure.

5.) In your groups, come up with a prediction for what you think the sum of O (;\‘ S
the angles in a hexagon (6 sides) will be. Be able to explain!

Polygon Formulas Convex or Concave?

A Z @ @ O Polygons can also be classified as either convex or concave.
3 4 5 6

Convex
# Sides 7 « No interior angles larger than 180°
» No diagonals pass outside the polygon
# Triangles
Inside | 2 @
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Sum of > ° N E Concave
Angles I XO ’Sa) 7"20 ?OO « 1 or more interior angle is larger than 180°

Sum of Aneles o 1 or more diagonal passes outside the polygon

sum ot Angles " no ;

S 180( 2) T Derofsides » Has a "cave" in it, or one vertex seems to move into the figure
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Equilateral Equiangular .
5 th ey All sides All angles

Mental Floss: Mon, Jan 24 u Cres et et L
a.) Find the sum of the angles in a dodecagon. yv.y. LHprous AETAAGLE

80((2-2) = (8
b.) Find the name of the polygon whose angles add up to 1980°. Regular

80D = (880 2= e &

(oL (& n=3 o Equiangular ~ Wt

c.) Can a polygon have angles whose sum is 2000°?
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Unit 5.3 - Polygons Angle Formulas

Regular Polygon = Polygon that is both equilateral and equiangular.

m_

Pentagon
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Hexagon

Regular Pentagon

Regular Hexagon
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Exterior Angles (Do not copy this slide)

Step 1 Shade one
exterior angle
at each vertex.

Step 2 Cutout the
exterior angles.

Step 3 Arrange the
exterior angles
to form 360°.

Examples
2.) Find the value of x in the diagram.

2y b 51 F 67+% =50

(=4

Examples o 0_ 0
1.) A home plate for a baseball field is shown to the right. YAARY,

a.) Is the polygon regular? Explain your reasoning.
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b.) Find the measures of /F and /(.
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If one exterior angle is drawn at each of the vertices, the sum of all
the exterior angles is 360°.

Sum of Exterior Angles

§=360°

Examples

c.
3.) A polygon has 4 angles with measures qf 40°, 100°, 110°, and 80°
i f each of the remaining two angles 1

Cy arc
congruent to each other?
HEX/}GON’—DK S(DES ’7}04330
Yor (00 + [0+ §O = 30 310
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Unit 5.3 - Polygons Angle Formulas

Regular Polygons
Examples
4.) The trampoline to the right is aodecagon.
2
a.) Find the measure of each interior angle. !
S=180(>-») M=
(8

S<igoy =0

b.) Find the measure of each exterior angle. g Sum £XT= 30
EACH VT = (SO° TR
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Summary of all Formulas

#1 and 2 apply to all polygons

1.) Sum of Interior Angles

2.) Sum of Exterior Angles

#3 and 4 apply to only regular (or equiangular) polygons

3.) Measure of Each Interior Angle

4.) Measure of Each Exterior Angle

S, =180(n-2)
S, =360
_I80(n=2) oo 360
n n
_360
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