[P RISHEIE a‘E XAMPLE ' Finding the Area of a Sector

Find the area of sector AOB. Express your answer in terms of 7 and rounded
to the nearest tenth.

The area A of a circle with radius r is given by A = .

A sector of a circle is a region bounded by two radii and their intercepted
arc. A sector is named by the endpoints of the arc and the center of the circle.

A First find the area of the circle.
For example, the figure shows sector POQ.

A=mP=m7( [ [S )? Substitute
In the same way that you used proportional reasoning to find the length 225 ’”\ Simoli
of an arc, you can use proportional reasoning to find the area of a sector. = — implify.
B
sestor m B Theenti

e circle is 360°, but ZAOB measures 120°. Therefore, the sector’s
area is| % })r 3 of the circle’s area. .

Area of sector AOB = % . Qéx ) (TJ The area is % of the circle’s area.
Q
= jﬂ Simplify.
= JQA_;X)__!P Use a calculator to evaluate.

Then round.

2 3
So, the area of sector AOB is lﬁﬂhm or Mm

REFLECT The proportional reasoning process you used in the example can be generalized. Given
2a.

. a sector with a central angle of m° and radius r, the area of the entire circle is 77* and
How could you use the above process to find the area of a sector of the circle whose e

the area of the sector is 3'(;'0 times the circle’s area. This gives the following formula.
central angle measures m°? mD 2 2 5 (”\
360°

The area A of a sector of a circle with a central angle of m® and radius r is given

_m,
by A=5 - w.

2

T Arc length is understood to be the distance along a circular arc measured in linear units
\360 (such as feet or centimeters). You can use proportional reasoning to find arc lengths.

2b. Make a conjecture: What do you think is the formula for the area of a sector with a

central angle of m® and radius r? m 5 ﬂ‘ r 3
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aE,x,A MPLE \ Finding Arc Length

Find the arc length of AB. Express your answer in
terms of 7 and rounded to the nearest tenth.

A First find the circumference of the circle.

C=2nr= _Lﬁﬂ Substitute 9 for r.

B The entire circle is 360°, but AB measures 60°. Therefore, the arc’s length
1 60

i @)f the circumference.

S60

Arc length of AB = % .
= ‘\3(]]; Multiply.
= ﬂ Use a calculator to evaluate.

Then round.

So, the arc length of ABis M or ﬂc&

m Arc length is % of the circumference.

REFLECT
3a. How could you use the above process to find the length of an arc of the circle that
measures m°? m’ X’,T
m.

360

The proportional reasoning process you used above can be generalized. Given a circle
with radius 7, its circumference is 277 and the arc length s of an arc with measure m° is %
times the circumference. This gives the following formula.

=== Arc Length

The arc length s of an arc with measure m° and radius r is given by the formula

cum}(mnm



