Section 4.1

Angles and Their Measure, p. 3

 Section 4.1:  Angles and Their Measure 
1)
Recognize and use the vocabulary of angles.
Ray, angle, initial side, terminal side, vertex, standard position, positive angles, negative angles, quadrant, quadrantal angle.
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2)
Use degree measure.
a.
One degree, 1°, is 1/360 of a complete rotation around a circle.

b. Types of angles:

	acute:
	0° < θ < 90°
	

	right:
	θ = 90°
	

	obtuse:
	90° < θ < 180°
	

	straight:
	θ = 180°
	


3)
Draw angles in standard form.
a.
An angle is in  standard form  when the vertex of the angle is placed at the origin, the initial side is placed along the positive x-axis and the terminal side is found by rotating  θ  degrees counterclockwise for a positive angle and clockwise for a negative angle.

b.
Example 1:  Draw each angle in standard position:  1.  45°,   2.  225°   3.  -135°,   4.  405°
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4)
Find coterminal angles.

a.
Coterminal angles are two angles with the same initial side and same terminal side.  These angles differ by multiples of 360°.

b.
θ ± k•360°, where k is an integer.

c.
Example 2:  Find a positive angle less than 360° that is coterminal with:


1.  a  412° angle.  (Decide whether to add or subtract multiples of 360°)


2.  a  -125° angle
5)
Find Complements and Supplements.

a.
Two positive angles are complementary if their measures add up to 90°.

 x  and  (90°– x )  are complementary .

b.
Two positive angles are supplementary if their measures add up to 180°.

 x  and  (180°– x )  are supplementary .

c.
Example 3:  Find the complement and supplement of the given angle, if possible:

1.  θ = 72°

2.  ( = 132°
6)
Use radian measure.
a. Given a circle of radius r, the measure of the central angle  θ  in radians is defined to be s /r, where  s  is the arc length.

θ = 
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If we travel a distance of  r  units along the circumference of this circle, the measure of the corresponding angle θ is 1 radian, which is approximately equal to 57.3o

θ = 
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 = 1 radian  ≈  57.3°
b.
If r = 1, we have the unit circle.  Then  θ   measured in radians is the distance along the unit circle from the initial side to the terminal side of the angle.

c.
Example 4:  A central angle, θ, in a circle of radius 11 cm intercepts an arc of length 20 cm.  What is the radian measure of θ ?

7)
Convert between radians and degrees.
a.
Use the relationship 180° = π radians or 

180°/π = π/180°  =  1
b.
Example 5:  Convert 13π/6 into degrees.
c.
Example 6:  Convert -65° into radians.
8)
Find the length of a circular arc.
a.
Since  θ = s /r,  then  s = r θ,  where  θ  is measured in radians
b.
Example 7:  A circle has a radius of 12 cm.  Find the length of the arac intercepted by a central angle of 110°.  θ = 110°,  r = 12 cm.

Step 1:
Change 110° to radians by multiplying by the ratio π/180°:

Step 2:
Use  s = r θ  to find  s.

9)
Use linear and angular speed to describe motion on a circular path.
a.
Linear speed, v, equals change in distance divided by change in time.  For circular motion, the distance traveled is the arc length.  Thus, for circular motion, linear speed equals change in arc length divided by change in time.

v = 
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b.
Angular speed, ω,  (omega), equals change in angle (measured in radians) divided by change in time.

ω = 
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c.
The relationship between angular speed and linear speed is: 

v  =  
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d.
Example 8.  A certain type of automobile has wheels with tires that are 2 feet in diameter.  The car is moving at such a speed that the tires are rotating at 3 revolutions per second.  Find the linear speed, in feet per second, of the edge of the tire.
 Formulas to Remember:
	2π radians  
	= 360°

	π radians/180° = 180°/π radians = 1

	arc length:
	s = r θ

	angular speed:
	ω = θ /t

	linear speed:
	v = r ω

	1 mile = 5280 feet

	1 foot = 12 inches

	1 revolution = 2π radians
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