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Sinusoidal Relations

Periodic Function: A function for which the dependent variable takes on the same set
of values over and over again as the independent variable changes.

Example of periodic behavior

Electrocardiograph

1_

054
Millivolts 0-—=
051+

Milliseconds

Sinusoidal Function:A periodic function that looks like waves, where any portion of the
curvesean be translated onto another portion of the curve.

Example of sinusoidal behavior . A -
Patrick’s Height above ground vs time

Height
(m)

W

0 5 10
Time (s)

These illustrations should summarize periodic and sinusoidal...

Sinusoidal Periodic, Not Periodic,
Mot Sinusoidal Not Sinusoidal
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Vocabulary of Sinusoidal Functions

|. Period: The change inx corresponding to one cycle.

@ Represents one cycle
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This graph has a
period of 12 s.

[l. Sinusoidal AXiS:The horizontal line halfway between the

local maximum and local minimum.

Local Maximum
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TAANN 4

G\-,:sl __'1_._____ e e Sinusoidal Axis

axis isy = -1

Local Minimum

Equation of sinusoidal



Untitled.notebook April 08, 2014

1. Amp”tUdeZThe vertical distance from the sinusoidal axis to
a local maximum or local minimum.

Amp = Max - Min
2 =N

Summarize...

Here is the graph of y = sin & o
Period : 3 60

Sinusoidal Axis: _\j — O

/

1k Amplitude:
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é”ir Y,
What about y = cosd ? =)

-
Complete the table of values and sketch below (\”°) o)
(v~
a0 ¢ 36 b Qf | 120 | 150 | K86 | 216 | 240 276 | 366 | 330 | Jo0
pl| O -l O \

Is this a sinusoidal function?
What about the period, sinusoidal axis, and amplitude?
Fee < 36p°

S A= =0
ﬂmlo: |
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Basic Trig Graphs

N Period = 3600
sin e Amplitude =1

Y -
1 Eq'n of Sinusoidal Axis: y=10
1 /,_ \ Domain: {§ ¢ R} _/ l]
Range: {-1 <y <1} C |
g F
0o 900 1 2700 604  0° T
oo= 1
; M | T 130° 0
-1 e 1
360 = 1]
y = cos 0 Period = 360
Amplitude =1
1 Eq'n of Sinusoidal Axis: y =0
—“'\\ /’_ Domain: {§ ¢ R}
Range: {-1<y<1}
g F
0o 9 1800 700 3000 a° 1
an - 1]
) N~ | 180° -1
-1 270° 0
260
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Transformations of the Sinusoidal Function
Recall... V= —2“}(‘ -3 )2 +4

/ / \ \ vertical

translation

reflection in

the x-axis ; .
vertical horizontal

stretch translation
factor

_ Vertex = ('3, y)
&5
Sketch = Q)

-

Now, let's look at a sinusoidal function... Aol
TnKSPIAX

sIn [% 6 —60° ) AXis

ey / ]@\V;ml

Reflection ~ Amplitude Honzontal Phase Translation
in Xy s (v. stretch) Stretch Shift
J\":* ¢\ (h. translation)
P-Ql\ | Id

M/Ut\y_g

")”""m/
OFF{”J

B oMaipn = @e R

=1
(—]MP = 8—

F.Q(‘ - -{—EF360° o
=31'Lo‘ Ranap - ' T-']\
S, A

-

"G Shiol | -2 3= <)
ﬂ‘xl\l' '&[ :‘I P/’QLQ -3
WSS 60‘/@,\0&/\7(

Vert,
Shify = Bowan |
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Sketching Sinusoidal Functions using Transformations

Development of a standard form for sinusoidal functions...

Standard Form ——— £(6) = ¢ sinl ¥ (0~ r_‘?}kd

1. Reflection: If a <0 the graph will be reflected in the x-axis.

2. Amplitude: The amplitude of the graph will be equal to |a | .

3. Period: The period of the graph will be equal to PQI\
4. Horizontal Phase Shift: The graph will shift "c" units to the right. (Think Opposite)

5. Vertical Translation: The graph will shift "d" units up.
‘* Mapping Notation:  (x ) & o+ ¢ ~a.-‘v+d}

Transformations of Sinusoidal Functions

3
24
Example: F(6)=-25in3(6+30°)-2 ol
Domain MNelR ; 21
Range “f:c\rl_‘éO 7 w“ L
Reflection }OJ' , I X=axs
Amplitude -
Horizontal Phase Shift | 30 Zo %
Vertical Translation DUUn Ay
Period 3¢é¢ °_ /20"

S l'\\AJO|J°\| ”‘K J

y*-&


http://www.ronblond.com/M12/sc.APPLET/index.html
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EXAMPLE #1

Now let's sketch a graph of £(§)=-2sin 3(9 -Iiﬂn)

-2

, _ , " THINK: RST"
Sketching using transformations: o @
o Apply the reflections and stretches first a = 5in
» Apply phase shift and vertical translation second
\ N ” /
P £ =
—
7/ DOMATN
RANGE
AMPLITUDE
- 1 - o
PERIOD
r PHASE SHIFT
VERTICAL
TRANSLATION
EQUATION OF
SINUSOIDATL AKTS

Check our graph using a graphing calculator
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This time we will graph the same function using a mapping;:

7(6)=-2gin3(6+30°)-2

y=sinf
Mapping:
| S
) (30233
|
/ |
2 F & J
0 0 -%0 - o~
a0 \ New points after mapping ‘ O - V
180 | O S TO I
270 | -] Lo Y]
360 | 0 T0 -2
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EXAMPLE #2
Now let's sketch a graph of V= 008[2(9 —13 50)]+ 2
DOMAIN @ G I? ?
) -
RANCE ‘,éaéf \ Q(‘=§_‘>_D= 360-‘
N
JR— 2 >
| ) 3 :
PERIOD / %o
PHASE SHIFT /35“ ,e‘l- "-__
| Ue - | T
sommoner | 8] )

Check our graph using a graphing calculator

10
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y=3cos[2(0 -135°)]+ 2

l y =c080 Mapping:
, A )
(Y\a) — (‘{ x+l3sl 39 +1>

-
(0,) >( Leoytins; 301) +2_>

J=s®
& ¥ P ¥
01 | , Pyl S
a0 0 New points after mapping / eo. a_
180 L= 236 | -1
270 0 297 F
360 ] Y 9‘ 5—
S
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Hopefully you are not too puzzled for this one...
&

</ DB 5 @)
t,'f?“l:“ @41 (y+1)= 3003[16’ 9001 2(L>

Nx.- -l

Remember...Put in 3“_‘9 (05[ (@_,9, \x 1 7(
standard form first!!
C\j =6 (oS[z((& -/‘bo% +3

y=cosf&

r
Remember what the graph
of cosine looks like ??

April 08, 2014

5: G (03[{(@—/%0% +3 DoMAIN Qer
Mapping: rRve: |— 3=y =9
6‘0 ;) % (ax*'%dl 63. AMPLITUDE
PERIOD \l 2} 0°
g ¥ 3 y .
0 ) 2 )
90 Q New points after mapping —/5200 —;7 PHASE SHIFT / %0 K‘ )_4"/
150 il [ - TICAL
270 (o) {‘;g(o) ; T;AN“SLA‘I‘ION UP .3
2 , 500 7 EQUATION OF % < 3

! 00 3‘ 0 >?0 }‘00

b 5

I I

12
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Warm Up

April 08, 2014

Given the sinusoidal relation #(8) = 5cos(26+80°)- 2

Complete the chart shown below:

=Gos(d (e+~/o‘)> -2

DOMAIN (9_ iR
; RANCE -7< € 3
Mapping: 75 d
(’h)) = (i?_x - '7(0‘/ S;c —J) PERIOD / %O‘
PHASE SHIFT 70‘ C_Q )Cf
N s | 0Wn o
I~ sommn [ =0,
3 ¥ 4 ¥
0 l ~40 | D
an 0 New points after mapping f =L
180 |~ 1 %o =7
770 | © TamE
360 | I"I—O )
Y
P |
~ YD

13
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Example... 2(6t%)

Graph the equation V= —3gn (26) T )+ 1 using mapping notation.

Repiod= 2T
T (Y\g\—»(izxﬁg,zaﬂ> Furied %

|

O NS /\,7/’
_ [ (T -~
O |0 — O % -5) >
%] | L x| -3
I TR ) B T
) o K
X z ol ) ‘B
AR y A Y -

14
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Homework

Worksheet - Sketching Trigonometric Functions.doc
D

15
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Questions from the homework???

- Worksheet Solns - Sketching Sinusoidal Relations.doc

A

16



Attachments

Q Worksheet - Sketching Trigonometric Functions.doc
Q Worksheet Solns - Sketching Sinusoidal Relations.doc



Trigonometry and 3-Space: 122


Sketching Trigonometric Ratios


Instructions:  (i) Identify the Amplitude, Period, Phase Shift, and Vertical Translation 


    and state the equation of the sinusoidal axis for each of the following functions. 


(ii) Write a mapping rule to map each function to the graph of 

[image: image1.wmf]q


sin


=


y


 or 
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cos


=


y




(iii) Neatly draw a sketch of each of the following functions.  Clearly show at least               


      ONE full cycle. 

1)  
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Trigonometry and 3-Space: 122


Sketching Trigonometric Ratios


Instructions:  (i) Identify the Amplitude, Period, Phase Shift, and Vertical Translation 
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Sketching Sinusoidal Relations (SOLUTIONS)
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