6 1 additional practice the polygon angle sum
theorems

6 1 Additional Practice the Polygon Angle Sum Theorems is an essential topic in geometry that
helps students understand the relationships between the angles and sides of polygons. The polygon
angle sum theorem states that the sum of the interior angles of a polygon can be calculated using
the formula:

\[
S = (n - 2) \times 180" \circ
\]

where \( S) is the sum of the interior angles and \( n\) is the number of sides in the polygon. This
article will delve deep into the concept of polygon angle sums, provide examples, and offer
additional practice problems to help reinforce learning and comprehension.

Understanding Polygons and Their Angles

Polygons are two-dimensional shapes that consist of straight sides. These sides must connect at
vertices and enclose a space. Common types of polygons include:

- Triangles (3 sides)

- Quadrilaterals (4 sides)
- Pentagons (5 sides)

- Hexagons (6 sides)

- Heptagons (7 sides)

- Octagons (8 sides)

- Nonagons (9 sides)

- Decagons (10 sides)

Each polygon has a defined number of interior angles that can be calculated using the polygon angle
sum theorem.

The Formula Explained

The formula for the sum of the interior angles of a polygon can be derived from the fact that any
polygon can be divided into triangles. Since the sum of the angles in a triangle is always
\(180"\circ\), we can generalize this to polygons.

1. A triangle has 1 triangle (\(n = 3\)):

\[

S = (3 - 2) \times 180™\circ = 180" \circ
\]



2. A quadrilateral has 2 triangles (\(n = 4\)):

\[
S = (4 - 2) \times 180" \circ = 360" \circ
\]

3. A pentagon has 3 triangles (\(n = 5\)):

\[
S = (5 -2) \times 180" \circ = 540" \circ
\]

As you can see, for each additional side added to the polygon, an additional \(180"\circ\) is added to
the total angle sum.

Examples of Polygon Angle Sum Calculations

To illustrate the application of the polygon angle sum theorem, let us calculate the sum of the
interior angles for various polygons.

Example 1: Triangle

For a triangle, where \(n = 3\):

\[
S = (3 -2)\times 180™\circ = 180" \circ
\]

The sum of the interior angles of any triangle is always \(180"\circ\).

Example 2: Quadrilateral

For a quadrilateral, where \(n = 4\):

\[
S = (4 - 2) \times 180™\circ = 360" \circ
\]

The angles in a quadrilateral add up to \(360"\circ\).

Example 3: Hexagon
For a hexagon, where \(n = 6\):
\[

S = (6 - 2) \times 180™\circ = 720" \circ
\]



The sum of the interior angles of a hexagon is \(720"\circ\).

Example 4: Decagon

For a decagon, where \(n = 10 \):

\[
S =(10 - 2) \times 180" \circ = 1440 \circ
\]

The sum of the interior angles of a decagon is \(1440"\circ\).

Exterior Angles of Polygons

It is also crucial to understand the concept of exterior angles when discussing polygons. The exterior
angle theorem states that the sum of the exterior angles of any polygon, one at each vertex, is
always \(360"\circ\), regardless of the number of sides.

Calculating Exterior Angles

For a regular polygon (where all sides and angles are equal), you can find the measure of each
exterior angle using the formula:

\[
E = \frac{360"\circ}{n}
\]

where \( E \) is the measure of each exterior angle and \( n\) is the number of sides.

For example:
- A regular pentagon (\( n = 5\)):

\[

E = \frac{360"\circ}{5} = 72"\circ
\]

- A regular hexagon (\( n = 6 \)):

\[

E = \frac{360"\circ}{6} = 60"\circ
\]

Practice Problems

To reinforce the understanding of the polygon angle sum theorem and the concept of exterior
angles, here are some practice problems to solve:



1. Calculate the sum of the interior angles of the following polygons:
- a) Heptagon (7 sides)

- b) Nonagon (9 sides)

- ¢) Dodecagon (12 sides)

2. For a regular polygon with each exterior angle measuring \(40"\circ\):
- a) How many sides does the polygon have?
- b) What is the sum of the interior angles of this polygon?

3. If one angle of a quadrilateral is \(90"\circ\), another is \(85"\circ\), and a third is \(95"\circ\),
what is the measure of the fourth angle?

4. A regular octagon has sides of equal length. Calculate the measure of each interior and exterior
angle.

Answers to Practice Problems

1.

- a) Heptagon: \(S = (7 - 2) \times 180" \circ = 900" \circ\)

- b) Nonagon: \(S = (9 - 2) \times 180" \circ = 1260"\circ\)

- ¢) Dodecagon: \(S = (12 - 2) \times 180" \circ = 1800"\circ\)

2.
- a) \(n = \frac{360"\circ}{40™\circ} = 9\) sides
-b)\(S = (9 - 2) \times 180" \circ = 1260 \circ\)

3.
- Fourth angle = \(360"\circ - (90" \circ + 85" \circ + 95" \circ) = 90" \circ\)

4,
- Interior angle: \(E = \frac{360"\circ}{8} = 45" \circ\); Interior angle = \(180"\circ - 45" \circ =
1357\circ)).

Conclusion

Understanding the polygon angle sum theorem and the properties of both interior and exterior
angles is a fundamental aspect of geometry. This knowledge not only aids in solving complex
geometrical problems but also forms the basis for further studies in mathematics and real-world
applications. By practicing the calculations and engaging with various polygon types, students can
develop a strong grasp of these essential concepts.

Frequently Asked Questions



What is the polygon angle sum theorem?

The polygon angle sum theorem states that the sum of the interior angles of a polygon with 'n' sides
is given by the formula (n - 2) x 180 degrees.

How do you calculate the exterior angles of a polygon?

The sum of the exterior angles of any polygon, one at each vertex, is always 360 degrees, regardless
of the number of sides.

What is the angle sum for a hexagon?

For a hexagon (6 sides), the sum of the interior angles is (6 - 2) X 180 = 720 degrees.

Can the polygon angle sum theorem be applied to irregular
polygons?

Yes, the polygon angle sum theorem applies to all polygons, whether regular or irregular, as long as
you know the number of sides.

What is the measure of each interior angle in a regular
pentagon?

In a regular pentagon (5 sides), each interior angle measures (5 - 2) x 180 /5 = 108 degrees.

How does the number of sides of a polygon affect its interior
angle sum?

As the number of sides of a polygon increases, the sum of its interior angles increases linearly,
following the formula (n - 2) x 180 degrees.
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