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Lecture Video

.
De�nition: An n�sided polygon is n many points on a plane, connected

with straight lines, as shown.

In every polygon, the number of points (also called vertices) and the number of sides are equal. Polygons with four sides
are also called quadrilaterals. The word 'poly' means many in Greek.

.
De�nition: A regular polygon is one with equal sides and equal angles.

We have just proved that the inner angles of any triangle add up to 180�. We will use this result to answer the same
question in case of polygons.

.
Theorem: The sum of the inner angles of a polygon of n sides is n � 180� � 360�:

Proof: We throw in an extra inner point and connect it with all vertices
We call this technique triangulation. We split the n�sided polygon into
n triangles. We don't know the measure of the individual angles, but in
each triangle, their sum is 180�. So the angles marked with the same
color add up to 180�. So all marked angles add up to n � 180�.

But that is not yet the correct answer. This is because when triangulated, we created angles that were not part ofthe
polygon. Those need to be subtracted. This overcount, around the inner additional point is 360�. Therefore, the sum of
the polygon's inner angles is

n � 180� � 360�

Example 1. What is the sum of the inner angles of a polygon of 20 sides?

Solution: We use the formula we just found. The sum of all angles is then 20 � 180� � 360� = 3240� :
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Example 2. What is the measure of an inner angles in a regular polygon of 12 sides?

Solution: Using our new formula, we can �nd the sum of all angles. But in case of a regular poluygon, the angles are
the same. So the sum is simply 12 times the individual angle. Therefore, we �nd the sum and divide it by the
number of angles, 12.

� =
12 � 180� � 360�

12
=
1800�

12
= 150�

Therefore, the inner angle is 150�.

Example 3. The sum of the inner angles in a polygon is 4140�. How many sides does it have?

Solution: Let us denote the number of sides by n. We can wrie a equation for the sum of the angles.

n � 180� � 360� = 4140� add 360�

n � 180� = 4500� divide by 180�

n = 25

Therefore, this polygon has 25 sides . We check: if the polygon has 25 sides, then the sum of its angles is
25 � 180� � 360� = 4140�. So our solution is correct.

Example 4. The inner angles in a regular polygon are all 170�. How many sides does it have?

Solution: Let us denote the number of sides by n. We can wrie a equation for the mesure of the inner angles.

n � 180� � 360�
n

= 170� multiply by n

n � 180� � 360� = 170� � n divide by 180�

180n� 360 = 170n subtract 170n

10n� 360 = 0 add 360

10n = 360 divide by 10

n = 36

Therefore, this polygon has 36 sides . We check. the inner angle of a regular polygon with 36 sides is
36 � 180� � 360�

36
= 170�. So our solution is correct.

Discussion: What numbers n are so that the inner angle of a regular polygon of n sides has a
measure that is a whole number? For example, 15 works but 17 doesn't. how
many numbers would work?

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes. E-mail
questions or comments to mhidegkuti@ccc.edu.
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