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Areas of Regular Polygons

In this lesson you will

e Discover the area formula for regular polygons

You can divide a regular polygon into congruent isosceles triangles by
drawing segments from the center of the polygon to each vertex. The /
center of the polygon is actually the center of the circumscribed circle,

so each of these congruent segments is called a radius of the regular polygon.

In the investigation you will divide regular polygons into triangles. Then you
will write a formula for the area of any regular polygon.

Investigation: Area Formula for Regular Polygons -

The apothem of a regular polygon is a perpendicular segment from the center
of the polygon’s circumscribed circle to a side of the polygon. The apothem is
also the length of the segment. Follow the steps in your book to find the formula
for the area of a regular n-sided polygon with sides of length s and apothem a.

- Your findings can be summarized in this conjecture.

Regular Polygon Area Conjecture The area of a regular polygon is given
by the formula A = %asn or A= %aP, where A is the area, P is the perimeter,
L 4is the apothem, s is the length of each side, and » is the number of sides.

I

The examples below show you how to apply your r.new formulas.

EXAMPLE A | The area of a regular nonagon is about 302.4 cm? and the apothem is about
9.6 cm. Find the approximate length of each side.

» Solution
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"« Areas of Regular Polygons {continued)

EXAMPLE B | Find the shaded area of the regular pentagon PENTA. The apothem measures
about 2.0 cn1. Segment PE measures about 2.9 cm.

» Solution
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In this lesson you will

e Discover the area formula for circles

A rectangle has straight sides, while a circle is entirely curved. So, it may surprise
you that you can use the area formula for rectangles to help you find the area
formula for circles. In the next investigation you'll see how.

Investigation: Area Formula for Circles
Follow Steps 1-3 in your book to create a figure like the one below.

MWY

The figure resembles a parallelogram with two bumpy sides. If you cut the circle
into more wedges, you could arrange these thinner wedges to look more like a
rectangle. You would not lose or gain any area in this change, so the area of this
new “rectangle” would be the same as the area of the original circle. If you could
cut infinitely many wedges, you'd actually have a rectangle with smooth sides.

The two longer sides of the rectangle would be made up of the circumference, C,
of the circle. (Each side would be half the circumference.) Consider one of these
sides to be the base. Recall the formula for the circumference of a circie that you
Jearned in Chapter 6. Now use this formula to write the length of the base of the
rectangle in terms of 7, the radius of the original circle.

How is the height of the rectangle related to the original circle?

Remember, the area of the rectangle is the same as the area of the original circle.
Use this idea and your findings to complete this conjecture.

Circle Area Conjecture The area of a circle is given by the formula m
A= _ , where A is the area and r is the radius of
. the circle.

I

Examples A and B in your book show how to use your new conjecture. Read
these examples, and then read the examples on the next page.

{continued)
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_« Areas of Circles (continued)

EXAMPLE A |  The circumference of a circle is 2277 ft. What is the arca of the circle?

» Sofutien | Use the circumference formula to find the radius. Then use the area formula to
find the area.

EXAMPLE B | At Maria’s Pizzeria, a pepperoni pizza with diameter 10 inches costs $8, and a
pepperoni pizza with diameter 12 inches costs $10. Which size is a better buy?

» Solution | Find the area of each pizza, and then find the price per square inch.

10-inch pizza 12-inch pizza

A
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Any Way You Slice It

In this lesson you will
s Learn how to find the area of a sector, a segment, and an annulus of a circle

In Lesson 8.5, you discovered the formula for calculating the area of a circle. In
this lesson you'll learn how to find the areas of three types of sections of a circle.

A sector of a circle is the region between two radii and an arc of the circle.
A segment of a circle is the region between a chord and an arc of the circle.
An annulus is the region between two concentric circles.

Examples of the three types of sections are pictured below.

Sector of a circle Segment of a circle Annulus

The “picture equations” below show you how to calculate the area of each type
of section,

a -z = a1
~36_0 cart = Asecmr 360 mr? zbh - Asegmen( = Aannu]ns
Read the examples in your book carefully. Then read the examples below.
EXAMPLEA | R =9cm and r=3 cm. Find the area of the annulus,
{continued)
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.+ Any Way You Slice It (continued)

w Sofution

EXAMPLE B | 'The shaded area is 211 cm? The radius of the large circle is 12 cm, and the
radius of the small circle is 9 cm. Find x, the measure of the central angle.

v Sofution | First, find the area of the whole annulus.
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% ¢ Areas of Regular Polygons

Name Pariod Date

In Exercises 1-3, the polygons are regular.

1.5 = 12 ¢m 2.s.= 4,2 cm .=
a =~ 14.5 cm A = 197 cm? A=
A == a,'::-; =1

4, In a regular #-gon, s = 4.8 cm, a =~ 7.4 cm, and A =~ 177.6 cm? Find .

5. Draw a regular pentagon so that it has 6. Use a\}w{i\ss and s/
perimeter 20 cm. Use the Regular Polygon construct a

Area Conjecture and a centimeter ruler to its apothem.

6 cm
130.8 ¢cm?

aightedge to

egulap/octagon and
Sgfa centimeter ruler to

find its approximate area. measure its sigé leitgth and apothern, and
use the Regtilar PolygoinArea Conjecture to

\

find its approximate area. ™

7. Find the area of the shaded region between the square and
the regular octagon. s = 5 cm. r = 3 cm.
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Kuta Software - Infinite Geometry Name

Area of Regular Polygons Date__. Period___

Find the area of each regular polygon. Leave your answer in simplest form.

1) 2)

13.9

3)
&

12

5) | 6)
12
10
&

7) pentagon 8) triangle

apothem = 7.3 apothem = 14

side = 10.6 side = 28~/3



9) 7-gon 10) octagon
apothem =21.8 apothem = 14.1
side=21 side=11.7

Use what you know about special right triangles to find the area of each regular polygon. Leave your
answer in simplest form.

11) 12) -
18
13) | 14)
10
15) quadrilateral 16) hexagon
radius = 16\/5 _ 16\/5
side =
Critical thinking questions:
17} Find the perlmeter of a regular hexagon 18) Can a regular octagon have an area

that has an area of 54\/5 units2, of 10 units2?



7 o Areas of Circles

Name

Period Date

In Exercises 1-4, write your answers in terms of 7.

T.Ifr=9m, A= _____ 221fd=64cm A=

3.If A= 529r cm?, r = 4. If C=36mcm, A =

In Exercises 5-8, round your answers to the nearest 0.01 unit.

5.If r=78cm, A= 6. If A = 136.46, C =

7.1fd=312, A~

8.1fC=785 A=

For Exercises 9 and 10, refer to the figure of a circle inscribed

in an equilateral triangle. Round your answers to the nearest
0.1 unit.

9, Find the area of the inscribed circle.

10. Find the area of the shaded region.

a = 4.04 cm

In Exercises 11 and 12, find the area of the shaded region. Write your
answers in terms of .

11. ABCD is a square, 12. The three circles are tangent.
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<%+ Any Way You Slice It

PR

Name Period Date

In Exercises 1-6, find the area of the shaded region. Write your answers in
terms of 7r and rounded to the nearest 0.01 cmZ.

7. Shaded area is 407 cm?, 8. Shaded area is 547 cm?. 9, Shaded area is 517 cm?.
Find r. Find x. The diameter of the larger
circle is 20 cm. Find 7.,
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n-sided Regular Polygon | Y, ash
Circle -
Sector ,Bh%ﬁ .
Segment 3(0 arrl — —"bh
Annulus WRz — a2
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