Day 55 - Sinusoidal Functions continued after.notebook November 26, 2013

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.

( £ ?mmhcm Thatt (6,()20\‘\83

Example of periodic behavior

Electrocardiograph
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S
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Sinusoidal Function:A periodic function that looks like waves, where any portion of the
an be trag lated onto another portion of the curve.
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Patrick’s Height above ground vs time
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Example of sinusoidal behavior
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These illustrations should summarize periodic and sinusoidal...

Not Periodic,

Periodic,
Not Sinusoidal

Sinusoidal
Mot Sinusoidal




Day 55 - Sinusoidal Functions continued after.notebook November 26, 2013

Let's examine the graph of y = sin &

Y= SN X
gl 8% 3| 68| 0| 12| 156°| 8P| 200°| 246°| 276 °| 3009 33:31 360

y]O Josfoa| | |o.ajos| ojost el [0A-08 o

Now plot the above points...
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Vocabulary of Sinusoidal Functions

|. Period: The change inx corresponding to one cyclew‘“” ‘“‘WE

OO = M) YD
ox= 13-0= 12 .

.® Represents one cycle

‘t“ 4 %

""""" " )
o L] \
-, s
. llll. —eaw  limIC (sec) \
3 6 9 12

This graph has a
period of 12 s.

ll. Sinusoidal Axishe h(;?lz—ontal line halfway between the
local maximum and local minimum.

p N ~ \
Q“g\e*f’o‘“% (lowoest Sinusoidal Axis =Max + Min

Local Maximum (a\) 2

m fr\, = 9 +[Y)

P

l
— S

Sinusoidal Axis

Equation of sinusoidal
axis isy =-1

Local Minimum CNL*)
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1. Amp“tUdeZThe vertical distance from the sinusoidal axis to
a local maximum or local minimum(gﬂ,\?l'\m S O\me Gg)

Y= -'Q___sinB(K&%d\;.\‘\
Are=d

Amplitude would equal 3

e\ o= -
4 ‘m:xs?s'. 3 |

Summarize...

Here is the graph of y = sin &
Period :
Sinusoidal Axis:

14 Amplitude:
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What about y = cos & ?

Complete the table of values and sketch below

° [ o ® ) 3 [ S g T
a0 ¢ 34 L1 Q0 | 120 | 150 IRtf 210 | 240 | 270 | 366 | 330 | 360

y -

=11

[s this a sinusoidal function?)es

What about the period, sinusoidal axis, and amplitude?
P=30 SN GX |18 = \-\.(.\) Am? =\
—

3
=0
P
O
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Basic Trig Graphs

- H Period = 360
Yy = sin 0 Amplitude = 1
1 Eq'n of Sinusoidal Axis: y=10
< /’_ \ Domain: {g ¢ R}
Range: {-1<y<1}
g F
0o 900 1 2700 604  0° T
one 1
’ M | T 130° 0
-1 e 1
a0 1]
y = cos 0 Period = 360
Amplitude =1
1 Eq'n of Sinusoidal Axis: y =0
T /'— Domain: {§ ¢ R}
Range: {-1<y<1}
= F¥
O 9 1800 700 3600 oe
ag = 1]
N | 120° 1
1
-1 I70° 0
360
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Homework
Y= 500 (heflcked in x-oxe) Read'. %O
0 coston.
9B 1 #2in oxis . y=0
w0 O foloen]
ol wgH gyl

Recod . 30
M\r‘- \
g‘:n‘:\xk B 3-‘-’-0

. [o|0€h]
R {3\-\ é.sé\‘ﬁ&
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Transformations of the Sinusoidal Function

Recall... Y= —2(x—3 _)2 + 4 CQ\ADA(U&‘\V\\()

ion i vertical

reflection in .
the x-axis : . translation

(\l!r'\' . \) vertical horizontal k=4
e stretch translation ( up L,D
i
° (54 \(\* 5»
(hK) o=y J

Vertex » (3 ,LD bose © y= X
Sketch = A & A D+t

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

y==2sin[3(6—-60°)]-1
Vertical

Reflection ~ Amplitude Horizontal — Phase Translation
(v. stretch) Stretch Shift %=-\

(h. translation)

o= =3 h: o
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Equations in Standard Form

y=asin[b(x-0)]+d o y- o) |+ K

A = Amplitude - nfluences how tall the sine curve is.(a\\m as ’fCﬁ\‘L\‘*)

360
b = p _ > influences how often the pattern repeats. (?= %)

N Ter ©d
C = Horizontal Transiation > Influences how far to the
left or the right that the graph will shift.

e If Cis positive = Shift Left ’3]}“‘); %&M‘

e If C is negative - Shift Right

d = Vertical Translation = influences how far up and
down the graph will shift.

o If d is positive = Shift Up
e If d is negative - Shift Down

° ea\m\'\o'\\v. snusoéc& xS

eaudion &F
meuéc\oms 3=é

Exomgle.
y+5 = ~bsin (k -acs}e,
Ay= “6sin (5 30)-3 (St 5 From beth 6es)

Y= -33-\%1(-30) 4y (Dwde oy 3)
o= BonBR-a) 4 (Focks o )
=3 b=y 90 d=
=% %0 =0 < ’cm‘m -

,3 Sinusol
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Homework

Page 233 #1-9

3) 3 “Jsm ('-hg{!l\

= -ds1 Q\xﬂ%—b 5

3: -_é_Sw\ L(X ‘X—S

&-B C_g'—l\-_ Ml'\d'l\ &
12 eim oxs. W =

b=t d=-5 P- %0 - o0

November 26, 2013
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Warm-up

Match each function with its graph.

u‘)/y= 3 cos x
lbry=|:u:-5 3x
\.I(y= —sin x

\dry = —CO8 X

A [T YERRSSK T A

November 26, 2013

11
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The Value of "a" applies a vertical stretch 55 OF \Q‘
C\?ag,z '36) (Mults 9\5 Y coxdwartes bJ o

For the graph of ¥ = 3 sin x, apply a vertical stretch by a factor of 3. (Q-%)

For the graph of ¥ = 0.5 sin x, apply a vertical stretch by a factor of 0.5. (Q’OoS)

For the graph of y = —2 sin x, reflect in the x-axis and apply a vertical («g a)
stretch by a factor of 2.

3f | y=3sex | L] [
T LA N ¥ =055inx

12
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The Value of b effects the period of the graph and applies a
horizontal stretch bs o &C"'or ok |

(maltiply x aocdwnates by L ) )

Thus, the period for y = sin bx or y = cos bx is 2T " in radians, or %, in degrees.

o |b|”
?a % or ?=%

Find the period of the following functions in both radians and
degrees.

y =sin4x y=sin5x

b’4 ?“&_3.=%. b'—'—‘é ?a_%’,_‘m'
=W =
i P gL -

nJ

i 4 \ I
_comp\c\'es G4 cycles
0 XD o aw‘?qas

November 26, 2013
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® You can determine the amplitude, period, phase shift, and vertical
displacement of sinusoidal functions when the equation of the function
iz given in the form y = asin b(x — ¢) + dor y = acos blx — ¢} + d.

For: y = asin b(x — ¢) + d
v=acosblx —c]l +d

How does changing each
parameter affect the graph of
g functlon?

x ) x  \ 5w
T LY. VRN I \‘/ :
¥
Vertical stretch by a factor of |a]

* changes the amplitude to |q
» reflected in the x-axis ifa < 0

Horizontal stretch by a factor of ﬁ

(in degrees) or n [in radians)

||

360°
|B|
# reflected in the y-axis if b< 0

* changes the period to

Horizontal phase shift represented by ¢
s torightife>0
sioleftifc< O

Vertical displacement represented by d
supifd> 0
s downifd <0
J — maximum value + minimum value
- 2
® You can determine the equation of a sinusoidal function given its
properties or its graph.

14
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Sketching Sinusoidal Functions using Mapping

Development of a standard form for sinusoidal functions...
Standard Form —— Yy = asin[b(x — C)] +d

1. Reflection: If a < 0 the graph will be reflected in thex-axis. l )
S
2. Amplitude: The amplitude of the graph will be equal to | Q{O\S a pﬁﬁ vE
2607
3. Period: The period of the graph will be equal to b or ﬂ
4. Horizontal Phase Shift: The graph will shift "c" units to the 11

(Q'“"’-f tho sgn Whan you Temove 1t
5. Vertical Translation:The graph will shift "d" units up.

. X
The Mapping Rule: (x,y) - z 4+ C, ay + d

15
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EXAMPLE #1

Now let's sketch a graph of f(g) e 3(5l+ 309)_ 7

, , , " THINK: RST"
Sketching using transformations:
o Apply the reflections and stretches first
o Apply phase shift and vertical translation second

DOMAIN

RANCE

AMPLITUDE

PERIOD

PHASE SHIFT

YERTICAL
TRANSLATION

EQUATION OF
SINUSOIDAL AXTS

Check our graph using a graphing calculator
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f(6)=2sin3(6+30°)-2
0=2 b=3 ¢=-30" {§=-2

y =siné

Mapping:
®, 3__{%@ A0 Dy -)]

a0 ‘ New points after mapping 0. _ q
180 | O s |
270 - 20

| {oloend
O | [fyleye0 yRl

AMPLITUDE — 9

PERIOD ‘v?@o — \BO

PHASE SHIFT c: - e

YERTICAL
TRANSLATION = -D
EQUATION OF

=<9
SINUSOIDAL AXTS 3 -

17
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EXAMPLE #2

Now let's sketch a graph of ) = 3 008[2(9 —13 50) + 2
Sketching using transformations:
o Apply the reflections and stretches first
o Apply phase shift and vertical translation second

DOMAIN

RANCE

AMPLITUDE

PERIOD

PHASE SHIFT

VERTICAL
TRANSLATION

EQUATION OF
SINUSOIDAL AXIS

Check our graph using a graphing calculator
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y=3cos[2(0-135°)]+ 2

y = cos0 Mapping:

Y=o

a0 New points after mapping

180
270
360

DOMAIN

RANGE

AMPLITUDE

PERIOD

PHASE SHIFT

YERTICAL
TRANSLATION

EQUATION OF
SINUSOIDAL AXTS
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L

November 26, 2013

Hopefully you are not too puzzled for this one...

Vg

Remember...Put in

standard form first!!

Remember what the graph

of cosine looks like ??

5 =5 %(y+1): 3003[%6’—90°}+ 2

y=cosf&

AN

Mapping:

90

Mew points after mapping

\/

DOMATY

RANGE

AMPLITUDE

PERIOD

180

270

360

PHASE SHIFT

VERTICAL
TRANSLATION

EQUATION OF
SINUSOIDAL AXTS

20
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Worksheet Solns - Applications of Sinusoidal Relations.doc

Review - Practice Test for Sinusoidal Functions.doc
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Trigonometry and 3-Space 122

Radian Measure


1.  Sketch at least one full cycle of each of the following:
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2.  Determine both a sine and a cosine function to describe each of the graphs shown below:
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[image: image1.jpg]Finding Equation From a Graph

For each of the following determine both a (1) sine and (2) cosine equation that best describes the graph.

SOLUTIONS
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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 
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(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 


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


      ONE full cycle. 

1)  
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Sketching Sinusoidal Relations (SOLUTIONS)
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TRIGONONMETRY AND 3-SPACE 122
SINUSOIDAL RELATIONS

Sketch the following equations and state the domain and range of each.

1.y =3cosf -2 2.y = —sin(26 - 30°)
3.y = 4sin (36 -180°) + 2 4.y =5cos(26 +60°)-1
5.2y +3=—4sin(40 —60°)-3 6.yT_1:2cos(6'+45°)
7%y—1=sin(29—90°) 8.y = —4cos(36 +90°)-2

TRIGONONMETRY AND 3-SPACE 122
SINUSOIDAL RELATIONS

Sketch the following equations and state the domain and range of each.

1.y =3cosf -2 2.y = —sin(260 - 30°)
3.y = 4sin(36 - 180°) + 2 4.y =5cos(26 +60°)-1
5.2y +3 = —4sin(40 - 60°)-3 6.yT_1:2cos(6'+45°)

7%y—1=sin(29—90°) 8.y = —4cos(36 +90°) -2
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Unit Test: Trigonometric Functions Sept. 2004

L Multiple Choice: Shade in the letter corresponding to the correct solution on the scantron sheet provided. [0}

1. In which quadrant would the terminal arm of the angle ~35 587° lie?

[A11 B2 i3 14
2. Determine the period of the sinusoidal relation described by the mapping (x, y) - ﬁm_m 6-34°,~3y+ Nu s
[A] 7200° [B]20° [C]120° D] 18°

3. The graph shown models a trapeze artists distance from a support beam with respect to time as she swings back and forth.

What is the amplitude of this graph?

[Al5 [B] 10
[c]14 [c18
ﬂw,:m@ i
at s the principal angle of 34377 [A] 197° [B1-197° [c]163° [D]343°
' iven that the ordered pair (-2 , 4)lis on the terminal arm of 6, determiae the value of sec6
1Al ,J% Bl-5 s ‘1 %
6.1f sin 8 <0 andsec 9> 0, then the terminal amm of 9 lies in which quadrant?
[Alt ®B12 [cs D14
7. Which of the following graphs would you classify as periodic, but NOT sinusoidal?
[Al ] [} (]

.
i [Alz=9 Blx=4
T 2 [Cly=9 Dly=4
e A 4 o %
9. Bvaluate:  csc192°
[A]-0.2079 [B]—4.8097 [C]-1.0223 [D]-0.2984
10. Given that sec@ HIM. and sin §< 0, then the value of tan §would be 3
1 11 41 41
= e fll g
11. How fast, in cm/s, does the minute Kiand on a clock rotate if it is 8 cm in length?
[A]0.84 cmo/s [B] 50.27 cm/s HQ 3.35 cm/s [D] 0.13 cr/s -
12. Given that tanez = —4.7046 and 0° <o <360°, find all possible values of ¢ .
[A]78°, 102° [B]-78°, 102° —[crie’, 282° [D] 78°, 258°
/' smmine the period o the graph shown below:
Q4
[A]16° B2
~,
112 D] 22.5°

14. An angle in standard position whose terminal arm lies on the x-axis i...

(] co-terminal [B] undefined [C] quadraatal [D] negative

15. Which of the following equations has the correct phase shift for the graph shown below? ‘

(A1y=1sia3(0+80%)-1 By =2sin3(o+209 -1

[y nwmiwﬁwgnv\_ ol nuwa&@ -80°)-1

16. Given that sin§ = \m. determine the measure of @ given that 270° <& <360°.

2
[B]-45° ¢ [C1330° [D]315°

[A] 45°
17. Which of the following sinusoidal relations describing height versus time would have a period of 10 seconds?
[A] h=-2sin10(~2)+1 [B]2=10sin36¢ - 2
1

T el
] N_uu%sww?é [D] h=-10sin v +36

18. Hillary is riding on a Ferris Wheel. Her height above the ground in metres with respect to time in seconds s represented
by the graph below, What would be the radius of this Ferris Wheel?

‘Helglityéisos Tme-m ErspVieat
4 [A}J45m B]5m
s
=2
: Clim D] 4m
s
19. What is the value of sin* 630° — csc(~ 270°)+ cos* 180° 7
[Al1 [BI-1 [cio 13
20. What is the range of the sinusoidal relation y =~3c0s@ +5 ?
[C1-35ys<8 [Pl -35y<5

[A] 2sy<8 [B] -3<y<3

2. Given the graph shown:

(i) Write BOTH a sine and cosine fiinction that would describe this graph. “
(if) Write a mapping to indicate the transformations necessary to map the graph of y = sin @ to the graph

shown above. 21

3. Sketch at least one full cycle of the following sinusoidal relation: ~ y +2 = 3sin(30 - 457) [l

en Response: All work is to be shown in the space provided.

1. Without the usé of a calculator evaluate the following trigonometric expression. Express answer in simplest form; and.

‘provide sketches. is1
c0s” 690°tan(~135%) + 560 240° — cos(~450°)

4. During the recent hurricane in Flotida a boat was observed floating up and down on the huge waves created by the
‘winds from the storm. A local meteorologist starts a stopwatch and observes that 2 seconds Iater the boat is at the crest of a
wave, 12 m above the normal water level, and 5 seconds after reaching the crest the boat arrives at the trough of a vave,

6 m below the normal water level. Where would the boat be located in reference to its normal ‘Testing position 2 minutes

and 33 seconds afier the stopwatch is started?
(Include a graph and a trigonometric function that defines the graph) 51
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Review: Trigonometric Functions


1. Determine the principal angle for each of the following:


    (a) 1839o


(b) – 3547o

2.  Evaluate each of the following without the use of a calculator (Draw reference Δ’s)


    (a) 
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3.  Indicate within which quadrant the terminal arm of each of the following would lie.


   (a) 34 378o


(b) 

[image: image3.wmf]csc


tan


q


q


>


<


0


0


  and  







4.  Evaluate each of the following using a scientific calculator:


    (a) tan 128o


(b) csc 247o


(c) sec(- 38o)


    (d) cos θ = 0.7771

(e) 
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(f) 
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    θ = ?  


5.  If the ordered pair (-4, -2) lies on the terminal arm of angle θ, then determine the 6 trigonometric values of θ.


6.  Find the exact value of 

[image: image6.wmf]sec


q


, given that θ is a second quadrant angle and 
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7.  Sketch the possible shape of a bottle, the filling of which is shown below.


    


[image: image8.jpg]By
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8.  (i) State the amplitude, period, phase shift, vertical translation, domain, and range of the 


          following trigonometric functions.


     (ii) Sketch each of the functions.


    (a) 
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(b) 
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    (c) 

[image: image11.wmf]°


£


£


°


-


÷


ø


ö


ç


è


æ


-


=


-


360


90


,


2


cos


2


5


q


x


y




(d) 
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9.  For each of the following write both a sine and a cosine function to define the graph, and a mapping rule for 


     each function.


[image: image13.jpg]



(a) 






(b) 
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10.  Suppose that you and a friend go for a Ferris wheel ride.  You are seated in your bucket and in 3 seconds 


       you reach the top (13m above the ground) as everyone is loaded and the ride finally begins.  The wheel 


       rotates 6 times each minute, and has a diameter of 12m.  Assume the wheel turns at a constant rate.


    (a) Sketch a graph


    (b) Write an equation to define this graph


    (c) How high above the ground will you be 5 minutes and 41 seconds after the ride begins?


11.  A weight attached to the end of a long spring is bouncing up and down.  As it bounces, its distance from the 


       floor varies sinusoidally with time.  You start a stopwatch.  When the stopwatch reads 0.4 seconds, the 


       weight first reaches a high point 50 cm above the floor.  The next low point, 30 cm above the floor, occurs 


       at 1.8 seconds.  


    (a) Sketch a graph of this sinusoidal function


    (b) Write an equation to define the graph


    (c) What was the distance from the floor when you started the stopwatch?
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