
NOTES: MATH 2 HONORS 
Unit 10: Arc Length and Areas of Sectors 

 
ARC LENGTH 
 
So far, we have been referring to angle measures in degrees.   
Another way to measure angles is with ___________________.   
 
The radian measure of a central angle is defined as the ratio of the length of the arc intercepted by the 
angle to the radius of the circle.  
 

 In the diagram, ! = !
!       

 
 where ! is measured in radians.     

 
 
 
 
 
 
When the intercepted arc is equal in length to the radius of the circle, the 
central angle measures 1 radian.  This is how a radian is defined.  So, if 
we consider a circle with a radius of 1 radian, then the distance around 
the circle is going to be ____________________________________. 
 
 
 
 

Since a circle contains 360° or ________ radians, we can convert between radian measure and degree 
measure using the following conversions: 
   

! As a proportion:  !"#$"%!!"#$%&"!! = !"#$""!!"#$%&"!
!"#°  

! To convert degrees to radians, multiply the angle by  !!!"#$"%&!"#°  

! To convert radians to degrees, multiply the angle by  !"#°!
!!!"#$"%& 

 

Example 1: Convert the following angles to radian measure. Leave your answer in terms of π. 

a. an angle of 25°     b. an angle of 40° 

 
 
Example 2: Convert the following angles to degrees.  

a. an angle of !! radians    a. an angle of !!!  radians  
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Introduction
All circles are similar; thus, so are the arcs intercepting congruent angles in circles. A central angle is 
an angle with its vertex at the center of a circle. We have measured an arc in terms of the central angle 
that it intercepts, but we can also measure the length of an arc. Arc length, the distance between 
the endpoints of an arc, is proportional to the radius of the circle according to the central angle that 
the arc intercepts. The constant of proportionality is the radian measure of the angle. You already 
know how to measure angles in degrees. Radian measure is another way to measure angles. An angle 
measure given in degrees includes a degree symbol. An angle measure given in radians does not.

Key Concepts

•  Arc length is the distance between the endpoints of an arc, and is commonly written as mAB� .

•  The radian measure of a central angle is the ratio of the length of the arc intercepted by the 
angle to the radius of the circle.

r
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•  The definition of radian measure leads us to a formula for the radian measure of a central 

angle � in terms of the intercepted arc length, s, and the radius of the circle, r: θ =
s

r
.

Prerequisite Skills

This lesson requires the use of the following skills:

• finding the circumference of a circle

• understanding scale factor in similar shapes

• using ratios and proportions
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•  When the intercepted arc is equal in length to the radius of the circle, the central angle 
measures 1 radian.

arc length = radius
1 radian

C
A
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•  Recall that the circumference, or the distance around a circle, is given by C = 2�r, where C 
represents circumference and r represents radius.

•  Since the ratio of the arc length of the entire circle to the radius of the circle is 
2

2
π

π
r

r
= , 

there are 2� radians in a full circle.

•  We know that a circle contains 360º or 2� radians. We can convert between radian measure 
and degree measure by simplifying this ratio to get � radians = 180º.

• To convert between radian measure and degree measure, set up a proportion.

 
radianmeasure degreemeasure

180ºπ
=

•  To find the arc length when the central angle is given in radians, use the formula for radian 
measure to solve for s.

•  To find arc length s when the central angle is given in degrees, we determine the fraction of 
the circle that we want to find using the measure of the angle. Set up a proportion with the 
circumference, C.

 
degreemeasure

360º
�

s

C

Common Errors/Misconceptions

• confusing arc measure with arc length

• forgetting to check the mode on the graphing calculator

• inconsistently setting up ratios

• incorrectly simplifying ratios involving �














































































Example 3: A circle has a radius of 4 units.  Find the radian measure of a central angle that intercepts an arc 
of length 10.8 units. 
 
 
 
 
 
 
 
 
Example 4: A circle has a radius of 3.8 units.  Find the length of an arc intercepted by a central angle 
measuring 2.1 radians. 
 
 
 
 
 
 
 
 
Example 5: A circle has a diameter of 20 feet.  Find the length of an arc intercepted by a central angle 
measuring 36°.  
 
 
 
 
 
 
 
Example 6: How many radians does the hour hand on a clock travel through from 12 to 5?  
 
 
 
 
 
 
 
 
 
 
 
 
 














































































AREA OF A SECTOR 

A region of a circle determined by two radii and the arc intercepted by the 
radii is called a sector of the circle.  The shaded region on the right 
represents a sector of the circle. A sector is a fraction of a circle, so the 
ratio of the area of the sector to the area of the entire circle is equal to the 
measure of the central angle creating the sector to the measure of the entire 
circle.   

area!of!a!sector
area!of!circle = measure!of!a!central!angle

measure!of!circle  

 
area!of!a!sector

π!! = θ
360° 

 
If the angle θ is in degrees, then the area of a sector, A, is ! = !"

!"#° ∙ !
! 

 
If the angle θ is in radians, then the area of a sector, A, is ! = !

! ∙ θ!
!"

!

 
Example 7: A circle has a radius of 24 units.  Find the area of a sector with a central angle of 30°. 
 
 
 
 
 

Example 8: A circle has a radius of 8 units.  Find the area of a sector with a central angle of !!!  radians. 

 
 
 
 
 
Example 9: A circle has a radius of 6 units.  Find the area of a sector with an arc length of 9 units. 
 
 
 
 
 
Example 10: A rotating sprinkler sprays a stream of water 40 feet long.  The sprinkler rotates 190°.  What is 
the area of the portion of the yard that is watered by the sprinkler? 
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The arc length can also be found by using a radian measure for the central angle.  When this 

happens the formula is l rθ= , where θ  is in radian measure. 
 
Practice Exercises C 
Compare your answers found here to those in Practice Exercises A. 
 

1. Find the arc length if the radius of a circle is 10 yards and the central angle is 
11

45

π
.  Write 

the answer in terms of π  and give a decimal approximation to the nearest thousandth. 
 

2. Find the arc length if the radius of a circle is 8 meters and the central angle is 
11

20

π
.  Write 

the answer in terms of π  and give a decimal approximation to the nearest thousandth. 
 

3. Find the arc length if the radius of a circle is 2 feet and the central angle is 
83

45

π
.  Write the 

answer in terms of π  and give a decimal approximation to the nearest thousandth. 
 

4. Find the arc length if the radius of a circle is 3 kilometers and the central angle is 
29

30

π
.  

Write the answer in terms of π  and give a decimal approximation to the nearest thousandth. 
 

5. Find the arc length if the radius of a circle is 9 centimeters and the central angle is 
49

90

π
.  

Write the answer in terms of π  and give a decimal approximation to the nearest thousandth. 
 

6. Find the arc length if the radius of a circle is 6 miles the central angle is 
25

36

π
.  Write the 

answer in terms of π  and give a decimal approximation to the nearest thousandth. 
 

 
Area of a Sector 
 
A region of a circle determined by two radii and the arc intercepted by 
the radii is called a sector of the circle (think of a slice of pie).  A 

sector is a fraction of a circle, so the ratio of the area of the sector to 
the area of the entire circle is equal to the measure of the central angle 
creating the sector to the measure of the entire circle. 
 

Symbolically this ratio is 
area of a sector measure of central angle

area of circle measure of circle
= .  













































































