[image: image1.jpg]Trigonometry 3.2 page 125
Radians and Degrees

In today’s lesson you will
e understand concept of radians

e convert degrees to radians
e convert radians to degrees

o
.

Radians: If you think back to the work you have done with functions of the form y = f(x) in

your algebra class, you will see that the variables x and y were always real numbers.
The trigonometric functions we have worked with so far have had the form
¥ = f(6), where 6 is measured in degrees. In order to apply the knowledge we have
about functions from algebra to our trigonometric functions, we need to write our
angles as real numbers, not degrees. The key to doing this is called radian measure.
Radian measure is a relatively new concept in the history of mathematics. It was
first introduced by physicist James T. Thomson in a paper published in 1893.

DEFINITION

In a circle, a central angle that cuts off an arc equal in length to the radius of
the circle has a measure of 1 radian (rad). Figure 1 illustrates this.
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Angle 0 has a
measure of 1 radian
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The vertex of @ is at the center of
the circle; the arc cut off by 8 is
equal in length to the radius
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DEFINITION Radian Measure

If a central angle-6, in a circle of radius , cuts off an arc of length s, then the
measure of 6, in radians, is given by s/r (Figure 2).

0 (in radians) = £ ‘ s

EXAMPLE 1 A central angle 6 in a circle of radius 3 cm cuts off an arc of
length 6 cm. What is the radian measure of 6?
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exampLe 2 Convert 45° to radians. ExampPLE 3 Convert 450° to radians.
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1 TABLE 1
Radians
Exact Values Approximations
0 0
ka
= 0.52
150 o 6
= 0.79
180° (-1,0) (1,0) 0°
> 3600 = 1.05
3
s
210° = 1.57
330° 2
T 3.14
37
= 71
2 4.7
27 6.28
Y
ieatari AT 1 . Im
exampLe 6 Find sm—6—. EXAMPLE 7 Find 4 sin —.

ExampLE 8 Evaluate 4 sin (2x + 7) when x = #/6.
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|. 8 =2 means the measure of 0 is 2

0 = 2° means the measure of 0 is

If an arc is a full circle in a circle with radius = 1 then it is 2x long.

s
0=_s
r In a circle the distance around it is 2ntr
so s = 27r substitute in the formula and we get:
0= = radians.
360° = 2w radians so 180° = . Sothen 1’ = _w_radians.
180
and 180° =1 radian so how many degrees is one radian? approximately
I3
convert 75° to radians exact and decimal convert 8z to degrees.
11
3.3 Notes

Unit circle

< > X

(xH=X=X
|

Stag = Y. = 7
\

<From chapter 1)r =1 andsin @ =y/r cos 8 =x/r so here sin 6 =y/1 and cos 6 = x/1 which

leaves us with sin 8 = and the cos 6 = . Therefore any point on the unit circle

can be written (cos 6,sinB) &:rom chapter 2)003 0 = adjleg / hyp still gives us x/1 =x

= = =1
and the sin 6 = opp leg/ hyp gives usy/1=y. So wsO=x and $n@ j ;
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Find the six trigonometric functions of 5t .  Find all values of t between 0 and 2x for cost = %2
6 using the unit circle.

Even / Odd Functions A function f(x) is even if f(-x) = f(x)

Ex1. f(x)=x?

Ex 2 f(x) = cos x

A function is Odd if f(-x) =-f(x). (if putting in —x makes the function change to its opposite)

Ex. 3 f(x)=x3 Ex. 4 f(x)=sinXx

Ex 5 show that the tangent is an odd function. Is the cotangent an odd or even function?

Ex 5 Use even and odd functions to find the exact values of each:

a) sin (-60) b) cos (-225) c) cos -2T d) sec (-30)
3




