13-2/13-3 Angles, Reference Angles & Radians Notes
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Remember:   When sketching an angle, always start at the positive x-axis.  
         The positive x-axis represents ________o or _______o.
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A reference angle is the acute angle formed by the terminal side and the x-axis. (denoted by 

Examples:  Sketch each angle.  Then find its reference angle.

1. 290°				2.  135°					3.  -40°
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Radians 
The definition of a radian is based on the unit circle, 
a circle of radius 1 which centers at the origin. 
One radian is the measure of angle  in standard 
position whose rays intercept and arc of length 1 unit. 
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Circle Review: The circumference of any circle 
is _________________, where r is the radius. 
The circumference of the unit circle would 
be ______________, so 360° = _________ Radians  180° = __________Radians.
[image: ]Conversions
Converting degrees to radians:		Converting radians to degrees:
R=D()						D=R

Examples: 
Rewrite the degree measures in radians and the radian measure in degrees. 

1.  60°							2. 45°
  = 


3.  							4. 
 



Coterminal Angles: The graph shows a 405° angle and a 45° angle. They both share the same terminal side. When two angles in standard position have the same terminal sides, they are called co terminal angles. 
[image: ]
405°- 360°=45°      		In degrees, you add/subtract 360 
In radians, you would add/subtract 2




Examples: Find one angle with positive measure and one angle with negative measure coterminal with each angle. 
1. 240°							2.   



3. 15°								4. 



Name: __________________________________ Date: ___________
13-2/13-3 Angles, Reference Angles & Radians Hwk:
1.  On the circle below, draw and label all of the following degrees:
0, 30, 45, 60, 90, 120, 135, 150, 180, 210, 225, 240, 270, 300, 315, 330, and 360.
Then find and label all radians of each degree. 
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2.  Without looking on the front, sketch each angle and find its reference angle.
a).  315o				b).  					c).  -240o
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d).    					e).   750o				f).  
[image: ]

[image: ]
image7.png
COTERMINAL ANGLES If you graph a 405° angle
and a 45° angle in standard position on the same
coordinate plane, you will notice that the terminal side of
the 405° angle is the same as the terminal side of the 45°
angle. When two angles in standard position have the

same terminal sides, they are called coterminal angles.

Notice that 405° — 45° = 360°. In degree measure, coterminal angles differ by an
integral multiple of 360°. You can find an angle that is coterminal to a given
angle by adding or subtracting a multiple of 360°. In radian measure, a
coterminal angle is found by adding or subtracting a multiple of 2.
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Find one angle with positive measure and one angle with negative measure
coterminal with each angle.

19.45° 20.60°
21.370° 22.-90°
232 2457
2.5 26, -3
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Reading Math

Angle of Rotation
In trigonometry, an
angle is sometimes
referred to as an
angle of rotation.

measurement.

On a coordinate plane, an angle may be
generated by the rotation of two rays that
share a fixed endpoint at the origin. One
ray, called the initial side of the angle, is
fixed along the positive x-axis. The other
ray, called the terminal side of the angle,
can rotate about the center. An angle
positioned so that its vertex is at the origin
and its initial side is along the positive
x-axis is said to be in

terminal
side

initial side

270°
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Positive Angle Measure
counterclockwise

y
225°,

Negative Angle Measure
clockwise

y

=210
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GEEIED Draw an angle with GEIIED Rewrite the degree

measure 290° in standard notation. measure in radians and the radian
The negative y-axis represents a positive measure in degrees.

Totation of 270°. To generate an angle of
290°, rotate the terminal side 20° more in
the counterclockwise direction.

o0

Draw an angle with the given measure in standard position.

1.160° P 3.400°
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Another unit used to measure angles is
a radian. The definition of a radian is
based on the concept of a unit circle,
which is a circle of radius 1 unit whose
center is at the origin of a coordinate
system. One radian is the measure of
an angle 6 in standard position whose
rays intercept an arc of length 1 unit

on the unit circle.

Y1 2w radians

The circumference of any circle is 277, where 7 is the
radius measure. So the circumference of a unit circle
is 27(1) or 27 units. Therefore, an angle representing
one complete revolution of the circle measures 27
radians. This same angle measures 360°. Therefore,
the following equation is true.

27 radians = 360°
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Reading Math

Radian Measure The KEY CONCEPT Radian and Degree Measure
word radian is usually

omitted when angles are « To rewrite the radian measure of an angle in degrees, multiply the number
expressed in radian = 180°

measure. Thus, when no of radians by T radians

units are given for an . . . q

angle measure, radian « To rewrite the degree measure of an angle in radians, multiply the number

measure is implied.

 radians
180°

of degrees by





