Date: Section:
Objective:

An can be formed by rotating one ray away from a fixed ray indicated by an
arrow. The is the initial side and the rotated ray is the

. An angle whose vertex is the center of a circle is a , and the
arc of the circle through which the terminal side moves is the .An
angle in is located in a rectangular coordinate system with the
vertex at the origin and the initial side on the positive x-axis.
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Greek letters used for the variable of an unknown angle:
a =alpha B = beta y =gamma 6 = theta

Degree Measure of Angles
The measure, m(a), of an angle a is the amount of rotation from the initial side to the terminal

side, and is found by using any circle centered at the vertex. An angle that forms a complete
circle arc is 360°.

The degree measure of an angle is the number of degrees in the intercepted arc of a circle
centered at the vertex.
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Example: Draw each angle in standard position, then name the quadrant in which the terminal
side lies.
a) 255° b) —650° c) 1360°

How do you measure the line?

https://commons.wikimedia.org/wiki/File:Circle radians.qgif#/media/File:Circle radians.qgif

Unit circle: A circle of radius one that is centered at the origin.

What is the circumference of the unit circle? (Circumference of a circle: C =zd = 2zr)
What is the arc length intercepted by a 180° angle (1/2 of the circle)?
What is the arc length intercepted by a 120° angle (1/3 of the circle)?
What is the arc length intercepted by a 30° angle? An angle of 225°? An angle of 210°?

Radian
measure

You have just calculated the radian measure of each of these angles.
The of the angle o in standard position is

1
the directed length of the intercepted arc on the unit circle. 'KJ‘ E
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means that the radian measure is positive if the rotation of the
terminal side is counterclockwise and negative if the rotation is clockwise.

Unit circle

One radian: The angle that intercepts an arc
with length equal to the radius of a circle.
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Since the radius of the unit circle is the real number 1, without any dimension (ft., meters, etc.),
the arc length, and hence the radian measure of an angle, is also a real number without any
dimension. Thus, one radian (1 rad) is the real number 1.



https://commons.wikimedia.org/wiki/File:Circle_radians.gif%23/media/File:Circle_radians.gif

Converting Between Radians and Degrees:
Since there are 2z radians in a circle (the circumference of the unit circle is 2z) and 360°
in a circle,
27 radians = 360°, or z radians = 180°.

Degrees—Radians: multiply by Radians—Degrees: multiply by
Examples:

Convert the degree measures to radians: Convert the radian measures to degrees:
a) 210° b) —27.2° ) 5?” b) 16.7 radians

Rectangular Coordinate System

Examples: Draw each angle in standard position and determine the quadrant in which each angle
lies.
57 10z

a) -2 b) =~

c) 13.8 d) —2.5



The terminal side of an angle may be rotated in either a positive or negative direction to get to its
final position. It can also be rotated for more than one revolution in either direction. Two angles
with the same terminal side are called coterminal angles.

Coterminal Angles—Angles « and g are coterminal if and only if there is an integer k such that
M(B)=m(a)+360°% or m(p)=m(a)+2xk. To find coterminal angles in degrees, add and

subtract multiples of 360°. To find coterminal angles in radians, add or subtract multiples of 2x.
Make sure to find a common denominator.

Examples: Find a positive angle and a negative angle that are coterminal with each angle:

a) 23° b) —146° c) %” d) —% e) 1.4

Examples: Determine whether the angles in each pair are coterminal:

a) —128° and 592° b) 8° and —368° 0) 3?” and 97”

What is the circumference of the unit circle? (Circumference of a circle: C = zd = 2zr)
What is the arc length intercepted by a 180° angle (1/2 of the circle)?
What is the arc length intercepted by a 330° angle?

What if the radius isn’t 1?7 How do we find the arc length of the intercepted arc?

Arc Length
Often, we want to find the arc length, s, on a circle of radius, r, intercepted by an angle, a. We

can do this by determining what fraction of the circle we are looking at, then multiplying by the
circumference of the circle.
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Degrees: \

Radians: or This formula only works if a is in radians!

Examples:

Use the arc length formula and the given information to find the arc length. If you are given
radians, write the answer in terms of 7 and use the 7 button to round answers to the nearest
tenth. If you are given degrees, round the answer to the nearest tenth of a degree. Show
work using the formula. Remember, leave work and answer in the units it begins with.

a. r=5ft, 0=150° b, r=2.5km,9=5§

S

Use the arc length formula and the given information to find the indicated measure. Round
answers to the nearest tenth if necessary. Show work using the formula. Remember, leave

work and answer in the units it begins with. 315

c. s=3.5 ft., 9:37” rad: find r

d. r=3in, s=20.5;find & in (leave answer in degrees)



