yqg (90, 1)
1 NRERrS
s 4
Z sin(360) = 0
/(180. 0)
04\10 2 30 40 S0 0 0 B0 D 100 110 120 130 160 150 160 10 190 200 210 220 220 260 250 260 270 250 290 300 310 320 330 340 350, >x
\(o. 0)
sin(0) = 0
4 sin(270) = 1
K (270, -1)
Trigonometric Graphs y = cosx®
yq (0,1 (360, 1)
é_ cos(0) =1 cos(360) = 1
2
2
05
cos(90) = 0
(90, 0)
o 10 20 30 40 S0 60 70 80 ﬁmm:wmm 170 180 190 200 210 220 230 240 250 260 280 290 200 310 320 330 340 350 360 >x
(270, 0)
cos(270) =0
1

(180, -1)/ cos(180) = -1

Trigonometric Graphs
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Trigonometric Graphs

«=

c 5

- asymptote

tan(0) =0
y = tanx® ©.0)

tan(90) is undefined

.
ShbudhbbNbornwrunowmw oS

tan(270) is undefined
Teigonoraairic Groghs Periodic  Period = 360°
Yy
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Trigonometric Graphs Period = 360°
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Trigonometric Graphs

Period = 180°

Yy
180
-360 180
Trigonometric Graphs
. y = sinx® Use the graph to find estimates
for the solutions of
o8l 1 A \ sin x®*=06 for 0<x<360
z: / \ Answer: x=36° and =x = 144°
oal/ \
0 P 1 770 e ‘
\ / V.4
\\ y
\ 0] 30 60 9 1201501

Trigonometric Graphs

y =sinx®
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Use the graph to find estimates
for the solutions of

sin x*=06 for 0<x<360
Answer: x=36° and x = 144°
Use the graph to find estimates
for the solutions of

sinx®*=-09 for 0<x<360

Answer: x=246° and x = 294°



Trigonometric Graphs

° Use the graph to find estimates

i y = Cosx' 3 Ph
for the solutions of

osl -\ // cos x°=03 for 0<x <360
B:6 \ /
e 2 Answer: x=72° and x = 288°
0 Sﬂ 10 ?é 30 [ * Use the graph to find estimates
o \\ J for the solutions of
o8 N cos x°=-04 for 0<x <360

Answer: x=114° and x = 246°

Trigonometric Graphs

sinfa) =k where 90 < a < 360

- Su. L': ,°
y J Find the value of a
" Answer: a = 180 - 37
a = 143°
7 3
of 37 7 o1 &

Trigonometric Graphs

sinfa) =k where 90 <a < 360

y y=san Find the value of a
. Answer : a = 180 - 37
a = 143°
37b c 37 sin(b) = -k 180 < b < 360
x wher S
o 37 1 sin(c) = -k ¢ 180<c <360
g b<c
Find the values of b and ¢

Answers : b =180 + 37 c = 360 - 37
b=217 c = 323°



Trigonometric Graphs

* ik
cos(a) =k where 270 <a < 360

y=cosx®
y Find the value of a
Answer: a = 360 - 52
k
52 52
o 52 180 @ 360
Trigonometric Graphs
y=cosx® cosfa) =k where 270 <a < 360
y Find the value of a
Answer: a = 360 - 52
: a = 308°
b 52152 ¢ -
b coslb) =k PD<b< 270
0| 60 ere
- P ® cos(c) = -k P < c <270
X b<c
Find the values of b and c
Answers: b =180 -52 c =180 + 52
b =128° c =232
Trigonometric Graphs
y = cosx® cos(m) =k  where 360 <m < 720
Y Find the lowest possible value of m
| /
0 52 180 360 720 *




Trigonometric Graphs

[

cos(m) =k  where 360 <m < 720
Find the lowest possible value of m

e

)\ /

Trigonometric Graphs

m 720

cos(m) =k  where 360 <m < 720
Find the lowest possible value of m

y=Cosx
Yy
k — / ) /
7 .
0 52 180 360 m 720

Trigonometric Graphs

Y

-

y:

180

tanx®

Answer: m= 360 + 52
m= 412°

tan(a)=k where 180 < a < 360
Find the value of a
Answer: a = 70 + 180

a = 250°

70!

T



Trigonometric Graphs

tan(a) =k where 180 <a < 360

y=tanx® Find the value of a
1 : : Answer: a =70 + 180
k2 Eb C N tanb) =k ;oo 90 <b<180
& 702 = |/360 tan(c) = -k 270 < c < 360
Find the values of b and c
Answers: b =180 - 70
b = 110°

Trigonometric Graphs

tan(a) =k where 180 <a < 360

y=tanx® Find the value of a
Y
; : Answer: a = 70 + 180
a = 250°
5 P tan(b) =k 4o, 90 <b<180
M e * tan(c) = -k 270 < c < 360
i |
| Find the values of b and c
Answers: b =180 - 70 c =110 + 180

b =110° c = 290°



Graphing Trigonometric Functions

T every point has
0.1) A N the coordinates
(cos0, sing)

y = sing

domain = possible inputs

range = possible sine values

every point has
the coordinates
(cos0, sinh)

y = sinf

domain = all real numbers

range = possible sine values

every point has
the coordinates
(cos0, sin0)

y = sin0

domain = all real numbers

range = possible sine values




every point has
the coordinates
(cos0, sinH)

y = sinf

domain = all real numbers

range =-1<y <1

every point has
the coordinates
(cos0, sinQ)

y = cosf

domain = all real numbers

range =-1<y<1

sin0

tanf = cos 0

cos —> O*/-
tan —> +/-00

y = tan0

range = all real numbers



Graphing Trigonometric Functions

Yy
(0.1)

N/
hIO S8 L 4

tan 0 = o5

when cos6 =0
tan 6 = undefined

y = tan0
range = all real numbers

domain = all real numbers
except /2 + TTn

trig functions
are periodic

N

-1 (0] 1
sin 0
period = 27T

trig functions
are periodic




Graphing Trigonometric Functions

trig functions
are periodic

R

i
-1 (0] 1
sin 0
& - COS X = cos (X + 2T)
let’s graph:
V =sih X
and
V = COS X
y = sin X

{2n, 0))




Graphing Trigonometric Functions

y = sin X
this represents 4

one period

of the function

y =sin x
this represents 4

one period

of the function

for the next

period all the

values repeat

y = sin x
this represents 4

one period

of the function

for the next

period all the

values repeat




Graphing Trigonometric Functions

transformations y = 2sin X
vertical stretch i
\'/ = a SN X
2N
> \ >
-2
transformations y=-2sinx
vertical stretch i
\'/ = a SINn X

amplitude =|a| 2=l=o-= AT AT

v

transformations y =sinx
vertical stretch

y =asinx
horizontal stretch

Yy = sin bx ‘ ‘




Graphing Trigonometric Functions

transformations y = sin 2x
vertical stretch i
Vy=asinxX

horizontal stretch
y = sin bx :
period = 27T/b AN NN

period =TT
transformations

vertical stretch
y =asinx
horizontal stretch
y = sin bx
vertical shift
v=sinx+k
horizontal shift

VY =sin (X + h)

v

transformations
vertical stretch

y =asinx
horizontal stretch
y = sin bx
vertical shift
v=sinx+k
horizontal shift

vV =sin (x + h)

y=sinx+1

4

&
<




Graphing Trigonometric Functions

transformations y =sin (x + T/2)

vertical stretch

y=asinx

horizontal stretch

y = sin bx

vertical shift

v=sinx+k

horizontal shift t';'i I:o?:’
y =sin (x + h)

Yy = sin X Yy = COS X

A

y =sinXx

‘ Let’s graph:

Vv =4 sin (2x - 27/3)




Graphing Trigonometric Functions

S Let’s graph:
N N y =4 sin (2x - 27/3)
/ \\ / \\ amplitude = 4
N
\ |/ \ |/
\V/ /
. Let’s graph:
N N y = 4 sin (2x - 27T/3)
// \\ // \\ amplitude = 4
period = 27C/2
\
\ ] \ ]
\ [/ \ [/
\V/ /
A s Let’s graph:
/t\ /l\ /\ /.\ y=4sin (2X'2TC/3)
[ {\ HH amplitude = 4
period =TT
|
U AR
VI VE V]V




Graphing Trigonometric Functions

v=4":~:in 2X Let,S graph:

Al TAL LA A y =4 sin (2x - 27T/3)
[H [H .{H [H amplitude = 4

period = TT
| | 1 phase shift = 27T/3

Let’s graph:
ACTAT AL A y = 4 sin (2x - 271/3)
[

! 1 amplitude = 4
period =T

] ) phase shift = 277/3
] L 2

Let’s graph:

ST AT TR y = 4 sin (2x - 270/3)
/

amplitude = 4

\
\l il period =T
T

[ R
|l et

(
|

phase shift = /3

.\*
===
——

[T

(AN

it
!
/
/

R —
\,\\

/ period:

T/3 — 4T/3



Graphing Trigonometric Functions

Vv =4 sin (2x - 27T/3)

Let’s graph:
T AT TR y =4 sin (2x - 27T/3)
HEHIET |, S
IR l*l*l 1 e Point1: 7T/3
AR FARITAR AR
[T © Point =
./ ./ / ./ Point 4:

e Point 5: 47T/3

y =4 sin (2x - 27/3)

Let’s graph:

vy =4sin (2x - 27/3)

[

period = 4(7T/4)

l—h_“_{\

e Point1: T/3

Py
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Point 2: TT/3 + TU/4
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e Point 3: TT/3 + 27T/4
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Point 4: T/3 + 37T/4

Vv = 4 sin (2x - 27/3)
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e Point 5: 47T/3

Let’s graph:
y = 4 sin (2x - 27T/3)
period = 4(7/4)
e Point1: T/3
Point 2: 47T/12 + 370/12
® Point 3: 47T/12 + 67T /12
Point 4: 47T/12 + 97T /12
e Point 5: 47T/3



Graphing Trigonometric Functions

y=4sin@x-21/3 ) ap's graph:

ST R T TR y =4 sin (2x - 27/3)

/

| f/ period = 4(7T/4)

Point 2: 77T/12

\
\
1B
|
l
\

\
] il e Point1: T/3
[ \A

T
HHH
IRARIRI
|TRIN,
| IR

—
——$
A

\ ® Point 3: 57T/6

!
/
J

[ 1V Point 4: 1377/12

e Point 5: 47T/3

Let’s take a

quick look at:

tan x

cot x

CSC X

SeC X

L _sinx
TR tan x =

NI COS X

IRy range: (-oo , c0)

TTA T T T cos x — 0%

T T tan x — +-00

f J’J , cos X = 0 — tan x = undefined

14



Graphing Trigonometric Functions

y = tan x .

‘: u/}?\ /{’\ : tan x - SIn X
A COS X

: | | | ’ -

ERVERI AR AY period =TT
TTFTT o ﬁ \::gz +
| | | | - c->
T snz\ I y:;';:;
I

y = tan x -
1 tan x = Sin X
# ‘ —
NN COS X
| f | f .
IRy period =T
, ApRT ﬁ Ns&z::

f f; If If \

AN M .

T s\ y::,::;

HRDA

BRI B A VAR

y = cot x
S SR - COS X
BRI SiNn X

sin x/cos x = undefined

‘ | cos x/sinx =0
\ "\ ‘\‘ \

‘.\ sin x/cos x =0

‘\ cos x/sin x = undefined
|



Graphing Trigonometric Functions
Y =CsSCX y = sec X
L »
N z Wil VT
T == 1 —— =1
| | | [ |
\ \ | b) o \ |
\ [/ vl \ |/ V] v
;\ !“ v‘ ,; ,\ /,' ".‘ ”I A‘\‘ :
\ 1\ {1\ \
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‘f | | “‘1 f" | ff |
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v A 4

What is the equation for a sine function with an
amplitude of three and a period of four pi?

vy = 3sin(x/2)

What is the equation for a cosine function with
an amplitude of two and a period of pi that
has been shifted five units down?

y=2cos(2x) -5

AR



