Appendix C
Trigonometry

Radian and Degrees

Conversion Factor 1z radians = 180°

Converting degrees to radians

Example 1

Convert 120°to radians

1p00. % 1207 27
180 180 3
Example 2

Convert 45°to radians

0, T _Mo7 7
180 180 4

Example 3
3z
Convert Tto degrees

3—”@ =3(45) =135°
4 r

Example 4

Convert %to degrees

1.@:@0 =9Q°
2 2




Basic Trigonometric Functions

hypotenuse
opposite
€]
adjacent
44—
24
T -ELO T T T : T T T T T
sing — opposite _ y
hypotenuse r
cosd — adjacent _X
hypotenuse r
fang opposite _ y
hypotenuse X
cscl = hypoten_use _r
opposite y
sech — hyp(_)tenuse _r
adjacent  x
coto — adjace.nt _X
opposite 'y

Note: By the Pythagorean Theorem r* = x> + y®



Example 5

Find exact value of the trigonometric valuessin&,cosé, tan&and for the radian

T
measure of 5

First convert to degrees

7 180 180 _ o
3 3

Next sketch the angle in the quadrant plane. The resulting reference triangle is a 30-60-
90 triangle, so the ratio of sides is 1:+/3: 2

30°

T
=60°
3 .

The trigonometric values are:

sin@ =

y_¥3
r 2
cosé?:i:E
r 2
tanezl ﬁ
X 1




Example 6

Find exact value of the trigonometric valuessin&,cosé, tandand for the radian
3z
measure of 7

First convert to degrees

3_”.@:3(450):1350
4

Next sketch the angle in the quadrant plane. The resulting reference triangle is a 45-45-
90 triangle, so the ratio of sides is 1:1:/2

459

sin6’:1:i

r 2

X 1
cosf =—=—

r 2
tanezlzﬂzl

X 2




Example 7

Find the remaining trigonometric functions given sin@ = o in Quadrant 11

First find the values of x, y, and r

sin0=§:%:>y:4 and r=5

Use the Pythagorean Theorem to get x

r’=x*+y?
5% = x? + 47
25 = x> +16
x* =25-16
x> =9
X =13

Quad Il

coseziz_E;tangzl:_f
r 5 X 3 S
csc¢9=£:E,sece=£=—§,cot9=§=_§
y 4 X y 4




Trigonometric Identities

sin“@+cos?6=1
tan’ @ +1=sec’ @
1+cot’ @ =tan?o

Prove sin?@+cos? 0 =1

Proof: sin? @+ cos® @ :(
r

Example 8

Evaluate sin™ (%j

sinl(lj —y=siny 1
2 2

Example 9

Evaluate arctan(-1)

arctan(-1) =tan (=) =y
tany=-1

y—S—Eandy—7—7[
4 4




Trigonometric equations
Example 10
Solve 2sinx-1=0

2sinx-1=0
2sinx =1

sinx=%:>x:30°

Example 11
Solve 2cos? 6 =1

2cos’ 6 =1

cos? 9:1
2

Jcos? @ = \/%

Cos@:ii: 0 =135°315° = 9=377[,7T7Z—

2




Graphs of the Trigonometric Functions
Example 12

y =sinx on [-27,27]

X y

0 y=sin(0) =0

T (7 \/E

- =sin| — |=—=.7
4 y 4] 2

T . T

JE— = — =1

> y =sin 2]

3z 3 N
- =sin| — |=—=.7
4 y 4 2

T y=sin(z)=0

5z 571 NE)
— =sin| — |=——=-7
4 y 4 2
3_” =sin 37 ) 1

2 Y=z )"

o . (Trx \/E
— =sin| — |=———=-7
4 y 4 2
27 y =sin(2z) =0




Example 13

Graph y =cosx on [-27,27]

X y

0 ycos(0) =1

T

N y = COS %jngJ

T T

i =cos| — |=0

2 y Zj

3

4 y:cos%[j:—%:—7
/4 y =cos(z) =-1

Y4

T y = COS 57”)=—%=—.7
3—” y = C0S 3—”}:O

2 2

Y4

T y = COS %}:%:.7
27

y =cos(2rz) =1




Example 14 Other graphs

y =tanx on [-27,27]

o —

Example 15

Graph y = sin(x —%jon [-27,27]




