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The interior angles of a polygon

Class: ~~ Name:
1. Types of angles( & 4" %§)

Let’s review some names and relations among angles we have learned before. We have learned

these 5 kinds of angles before. They are classified according to their measures.

acute angle right angle obtuse angle straight angle full rotation angle
ek S 4 & T 4 L
44 4 L A A A
0" < £4<90° ZA=90° 90° < L4 <180° ZA=180° ZA =360

2. Relationship between two angles(® 4 A i%)
(1) complementary angle(4# % )
Two angles are called complementary angles if the sum of their measures is 90°. Each angle is

called the complement of the other. For example, angles of 50° and 40° are complementary.

407
50°

Exercise 1.
If #1and 2 are complementary and .~ 1=52° What is the measure of /2?

(2) supplementary angle(4& 4 )
Two angles are called supplementary angles if the sum of their measures is 180°. Each angle is

called the supplement of the other. For example, angles of 70° and 110° are supplementary.

110°../70°




Exercise 2.
If “1and 2 are supplementary and 1=123°. What is the measure of 2?

(3) vertical angle(¥+78 &)

When two lines cross, the angles opposite each other are called vertical angles. In the following
figure, <1 and 3 are one pair of vertical angles. /2 and 4 are the other pair of vertical
angles. £ 1+ ~2=180°and ~3+ ~2=180°s0o /1= /3. Similarly, /2= /4.

% Vertical angles are congruent.

3. Introduction to polygons
We have to learn the names of the following polygons because we will keep seeing these words

in this chapter.

triangle quadrilateral pentagon hexagon

heptagon octagon nonagon decagon

4. The sum of the interior angles of a triangle(= % 3} & fr)
The sum of the interior angles of a triangle is 180°. In ANABC, £ A+ B+ ~C=180°.

Exercise 3. In AABC, £ A=52°. ~B=75° Then, L C=7?




5. The sum of the interior angles of a polygon( % i ) chp & {r)
We can divide the quadrilateral into two triangles by connecting one diagonal, each of which
has interior angles that add up to 180°. Therefore, we can use this method to find the sum of the

interior angles of any convex polygons with 7 sides.

) &

Draw all diagonals from one vertex and divide the polygons shown below into triangles. Then,

complete the following table.

polygon pentagon hexagon heptagon octagon

eele

number of sides

numbers of

triangles

sum of the interior

angles

We can find that an n-gon can be divided into (n—2) triangles. Therefore, the sum of the

interior angles of an n-gon is (n —2)x180°.

Example 4.
Find the sum of the interior angles of a decagon (10-sided polygon).

All interior angles are equal in a regular polygon, so it is easy to find the measure of each

interior angle in it.

Example 5.

Find the measure of an interior angle in a regular nonagon (9-sided polygon).
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S interior angle
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Z &7 triangle
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90° 90 degrees
LA angle A
LA LB 3 4 Angle A and angle B are complementary.
LAFe LB 3 AT Angle A and angle B are supplementary.
LAfr LB & - 2 ¥78 & | Angle A and angle B are vertical angles.
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(3) vertical angle(¥} 78 A)

When two lines cross, the angles opposite each other are called vertical angles. In the following
figure, ~1and 3 are one pair of vertical angles. /2 and /4 are the other pair of vertical
angles. <1+ ~22=180°and 3+ ~2=180°s0 1= /3. Smmilarly, ~/2= /4.

2
1 3
4

‘ % Vertical angles are congruent.

When two lines cross, they form four angles. We mark these four angles
as angle 1, angle 2, angle 3, and angle 4. Angle 1 and angle 3 are opposite each
other, and we call them vertical angles. Similarly, angle 2 and angle 4 are also
vertical angles.

1 Next, we want to find the relationship between vertical angles. If angle 1
[#78 4&] is 70 degrees, can you find the measure of the other three angles? Because angle
Vertical angle | 1 and angle 2 form a straight angle, so angle 2 equals 180 degrees minus 70
degrees, which is 110 degrees. Angle 1 and angle 4 also form a straight angle
so angle 4 is also 110 degrees. Lastly, angle 2 and angle 3 form a straight angle,
so angle 3 equals 180 degrees minus 110 degrees, which equals 70 degrees.
From this example, we find angle 1 and angle 3 are vertical angles, and they are
both 70 degrees. Angle 2 and angle 4 are vertical angles, and they are both 110
degrees.

Vertical angles must be congruent, and we can prove this in general. We
take angle 1 and angle 3 as example. Angle 1 plus angle 2 equals 180 degrees,
and angle 3 plus angle 2 equals 180 degrees. Therefore, we have angle 1 plus
angle 2 equals angle 3 plus angle 2. Subtract angle 2 on both sides, then we
have angle 1 equals angle 3.

In conclusion, vertical angles are congruent.

must
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5. The sum of the interior angles of a polygon( % #5691 A #v)
We can divide the quadrilateral into two triangles by connected one diagonal, each of which has
interior angles that add up to 180°. Therefore, we can use this method to find the sum of the interior

angles of any convex polygons with 7 sides.

Draw all diagonals from one vertex and divide polygons shown below into triangles. Then,

complete the following table.

We already know the sum of the interior angles of a triangle is 180 degrees.
Next, we want to find the sum of the interior angles of a polygon. Let’s start
with an easy polygon — quadrilateral. Draw a diagonal of a quadrilateral, which
can divide it into two triangles. A triangle has interior angles that add up to 180
degrees, so these two triangles have interior angles that add up to 360 degrees.
Therefore, the sum of the interior angles of a quadrilateral is 360 degrees.

Next, we want to use the same method to find the sum of the interior angles

of a polygon. We draw all diagonals from one vertex and divide a polygon into

triangles.
polygon pentagon Let’s find the sum of the interior angles of a
/ pentagon. First, a pentagon is a 5-sided polygon,

shape

so the number of sides is five. Next, we draw all

diagonals from the top vertex. There are 2

number of sides

miadbers of diagonals and they divide a pentagon into 3
triangles . . .
sum of the interior triangles. The sum of the interior angles of a

angles

triangle is 180 degrees, so the sum of the interior

angles of a pentagon equals 180 degrees times 3,

which equals 540 degrees.




Example 5.

Find the measure of an interior angle in a regular nonagon (9-sided polygon).

3

CURE Al
5] A regular polygon is a polygon in which all sides and interior angles are
equal. Therefore, in a regular nonagon, we can find the sum of all interior

The interior angle

angles. Then, because each interior angle is equal, we divide the sum by nine,
of a regular

polygon and we have the measure of an interior angle in nonagon.

Let’s start our calculation. Drawing all diagonals from one vertex, we
divide a nonagon into seven triangles. Each triangle has interior angles that add
up to 180 degrees, so the sum of interior angles of a nonagon equals 180 degrees
times 7, which equals 1260 degrees.

Because the measure of nine interior angles in a nonagon are equal, we

divide 1260 by 9 and get an interior angle of a nonagon is 140 degrees.
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