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In Section 3.2, we found that if a central angle 6, measured in radians, in a circj,
of radius r, cuts off an arc of length s, then the relationship between s, r, and § ca

s S
be written as 6 = =~
¥

=5 Multiply both sides by r

ARC LENGTH

If 6 (in radians) is a central angle in a circle with radius , then the length of
the arc cut off by 6 is given by

s=ré (6 in radians)

exampPLE 1  Give the length of the arc cut off by a central angle of 2 rad in a
circle of radius 4.3 inches.

exameLe 2 Figure 3 is a model of George Ferris’s Ferris wheel. Recall that
the diameter of the wheel is 250 ft, and 6 is the central angle formed as a rider
travels from his or her initial position Py to position P;. Find the distance
traveled by the rider if § = 45° and if 6 = 105°.





[image: image2.jpg]EXAMPLE 4 A person standing on the earth notices that a 747 Jumbo Jet
flying overhead subtends an angle of 0.45°. If the length of the jet is 230 fi. find
its altitude to the nearest thousand feet.

Area of a Sector

= Next we want to derive the formula for the area of the sector formed by a centraj
angle 6 (Figure 7).

AREA OF A SECTOR

If 6 (in radians) is a central angle in a circle with radius r, then the area of the
sector formed by angle 6 is given by

—

L e .. I
A= :;r'@ (6 in radians)

exampLeE 5 Find the area of the sector formed by a central angle of 1.4 rad
in a circle of radius 2.1 m.

exampLe 6 If the sector formed by a central angle of 15° has an area of
7/3 cm”, find the radius of the circle.

ExaMPLE 7 A lawn sprinkler located at the corner of a vard is set to rotate
through 90° and project water out 30 ft. To three significant digits, what area of
lawn is watered by the sprinkler?
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Applications of Radians i
LENGTH OF ARC - The length of the arc (s) intercepted on a circle of radius

(r) by a central angle of measure (@ ) radians is given by the product of the
radius and the radian measure of the angle.

S .:r9~ Note: Q"must be in radians

Example 1: A circle has a radius of 18.2 cm. Find the length of the arc
intercepted by a central angle of 3w radians.

Example 2: A circle has a radius of 3 in. Find the length of the arc
intercepted by a central angle of 144 degrees.

Example 3 - Application - Reno, Nevada, is approximately due north of Los
Angeles. The latitude of Reno is 40 degrees N, while that of Los Angeles is
34 degrees N. (N means north of the equator.) If the radius of the Earth is
6400 km, find the north-south distance between the two cities.

Example 4 - Application - A rope is being wound around a drum with radius
.8725 feet. How much rope will be wound around the drum if the drum is
rotated through an angle of 39.72 degrees?
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Notes 3-2 continued

Example 5 - Application - Two gears are adjusted so that the smaller gear
drives the larger one as shown. If the smaller gear rotates through 225
degrees, through how many degrees will the larger gear rotate?

O

A sector of a circle is a portion of the interior of a circle intercepted by
a central angle. It’s a "piece of pie". 4%25;

The _area of a sector of a circle of radius (r) and central angle (@) is
given by the formula

A z r;"@, Note: 6— must be in radians

Example 6 - Find - the area of a sector of a circle of radius 321 m and
intercepted by an angle of 15 degrees.

Example 7 - Find the measure (in radians) of a central angle of a sector of
area 16 square inches in a circle of radius 3.0 inches.




