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Adv Geo - 11.5: Areas of Regular Polygons
Objectives Prior Knowledge
After studying this section, you will be able to -

# Find the areas of equilateral triangles
u Find the areas of other regular polygons

The Area of an Equilateral Triangle

Equilateral triangles are encountered so frequently that a special

formula for their areas will be useful.
Remember that the altitude of an equi-

lateral triangle divides it into two 30°-60°-90°

right triangles.

Thus, if WY = s, then ZY = £

and WZ = %’\/5
Therefore, Ayyy = 2bh

= %5(%\/5) = %2\/5

Theorem 106  The area of an equilateral triangle equals the prod-

uct of one-fourth the square of a side and the square

root of 3.

Apr=5V3

where s is the length of a side.
The Area of a Regular Polygon Defimition
Recall that in a regular polygon all interior angles are congruent and
all sides are congruent.
In regular polygon PENTA, N
= O is the center
m OA is a radius E T iti
® OM is an apothem k S

P M A

Here are some important observations aboul apothems and radii:

s All apothems of a regular polygon are congruent.

® Only regular polygons have apothems.

® An apothem is a radius of a circle inscribed in the polygon.

® An apothem is the perpendicular bisector of a side.

m A radius of a regular polygon is a radius of a circle circumscribed
about the polygon.

®m A radius of a regular polygon bisects an angle of the polygon.

If all of the radii of a regular polygon are
drawn, the polygon is divided into congruent
isosceles triangles. (What is an altitude of
each triangle?) If you write an expression for
the sum of the areas of those isosceles trian-
gles, you can derive the following formula,

Theorem 107 The area of a regular polygon equals one-half the
product of the apothem and the perimeter.

=1
Arreg. poly. = 20P
where a is the Iength of an apothem and p is the
perimeter.

Properties and areas triangles and quadrilaterals.

A radius of a regular
polygon is a segment
joining the center to any
vertex.

An apothem of a regular
polygon is a segment join-
ing the center to the mid-
point of any side.




Examples
Problem 1

Problem 2

Problem 3

Problem 4
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A regular polygon has a perimeter of 40 and an apothem of 5. Find
the polygon's area.

An equilateral triangle has a side 10 ¢m long. Find the triangle’s area.

A circle with a radius of 6 is inscribed in an equilateral triangle. Find
the area of the trinngle.

Find the area of a regular hexagon with sides 18 units long.
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Homework

1 The perimeter of a regular polygon is 24 and the apothem is 3.
Find the polygon's area.

2 Find the areas of equilateral triangles with the f[ollowing sides.
a6 b7 c 8 d 2V3

3 Find the areas of equilateral triangles with the following apothems.
a 6 b 4 e 2 d 23

4 Find, to the nearest tenth, the area of a regular hexagon whose
a Side is 6 ¢ Apothem is 6
b Side is &8 d Apothem is 8

5 The radius of a regular hexagon is 12,
Find: a The length of one side
b The apothem
¢ The area
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Find the area of a square whose

a Apothem is 5 ¢t Sideis 7 e Radius is 6

b Apothem is 12 d Diagonal is 10 f Perimeter is 12
Find the apothem of a square whose area is 36 sg mm.

Find the side of an equilateral triangle whose area is 9%/3 sq km.

Find the area of a square if the radius of
its inscribed circle is 9.

Find the area of an equilateral triangle if
the radius of its inscribed circle is 3.

Find the area of a regular hexagon if the radius of its inscribed
circle is 12.
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Classwork

12 Find the area of

13

14

15

a An equilateral triangle whaose side is 9
b A square whose apothem is ‘.?%
¢ A regular hexagon whose side is 7

Find the length of one side and of the apothem of
a A square whose area is 121

b An equilateral triangle whose area is 36V'3 5( m
¢ A regular hexagon whose perimeter is 24 cm

Find the perimeter of a regular polygon whose area is 64 and
whose apothem is 4.

A circle of radius 12 is circumscribed about each regular polygon
below. Find the area of each polygzon

a b [

Ms. Kresovic
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16 A circle is inscribed in one regular hexagon and circumsecribed
about another. If the circle has a radius of 6, find the ratio of the
area of the smaller hexagon to the area of the larger hexagon.

17 Find the area of the shaded region in each polygon. (Assume
regular polygons.)
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