Class_10 May 18 Trig Graphs and Applications

Wednesday, May 17, 2023 10:03 PM

Tonight's Class:
e Chapter 4 Hand-in Due

¢ 5.2 Transforming Trig Graphs (continued)
e 5.4 Trig Applications
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From the notes package, page 28:

(g,m ,/Hsbpé puvdd =:

b) y= 7005 .\-

Unit 2 Trigonometry Page 1



$
S PO
@2

Pre-Cale 12 — Unit 2
Page 30

A\

) +
ummary - e y o
S [7 7):%’ R g’!\*{d" © | \a.ﬁfﬁz\"hw
y=asinb(x—c)+d«" "aj(\(_*’“:.',,;\,@/cg,\fd o
/ "-\ y= d
Omplitude phaseshupy
(et steeron (o, Oy, )

Determine the amplitude, period, phase shift and vertical displacement.
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Sketching a Sinusoidal Graph

Consider the equation:

a) Key features:

)’=3sin(2—”(.\‘+5]]—]
12
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basic sine shape

o

vertical displacement

Jown |

equation of center line

y:—/

amplitude

maximum

~1+3 =X

minimum

-1 =3 = -4

spacing perod e
<22y
=3

phase shift

5 le £

b) Accurately sketch one period of the graph. Give the coordinates of 5 key points.
Include the center line on your sketch.
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Finding the Equation of a Graph
Sine and cosine graphs are both called sinusoidal graphs.
* For any sinusoidal graph, it is possible to write a sine equation that creates
that graph, and a cosine equation that creates that same graph.
* There are many different equations that generate the same sinusoidal graph.

Example
Give two different equations that create this graph.

Maximum: LIL

be: U::)
P “ 2
Minimum:  — (aversise

-

= _
Y-z o 2=
Center line: ; =1

Vertical

- displacement: V“F ‘
Amplitude: 3
| o hozonel ik
34 Period: 5T ( LI;“M(+ WMX)

Possible sine equation:

b = ek peeed
3,2’,1,,& Femel

?:35’” 2(e )t L=22 =2

Y=—-3smn (2 (%~ ”/ﬂ)*’/

Possible cosine equation:
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5.4 Trig Equations and Application Questions
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Some equations cannot be solved algebraically. For this reason, we want to understand how to solve
equations graphically.

Example: Solve: 0sx<2m.
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aNEta

(0.398, 0.699) Find the solutions to the equation

Q (/ AQ ox 2/ \ /a\ cos(2x)=%x+%,for 0<x<2m
\/( .073, —0.537) \/ \/ K= -071¢ )(::03?8

L = | X = -2.673

L

Interigction Interiection
E S 0rion We-raraey  [EmatetOn . ssics #=.39829568 |v= 69914785
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5.4 Equations and Graphs of Trigonometric Functions
Below we see how we can solve a trigonometric equation, graphically.
: : ; WINDOW
; : Toks :
YRy #“min=0
1 B3sin(2H) Kmax=6.2831853..
RSN = ¥scl=1.5707963..
Ma= Ymin=-5
i Ymax=95
MWy= ¥scl=1
We= “res=N
a) What is the equation that is being solved? 3 Sl N Z x — /
b) windowhas b stric matg domgia~{or this question, WhatTy that

ma

¢) How many solutions are there, in this domain? Mark them on the calculator graph

screenshot, shown above. Lll) g ore e miersedtims  of e 2 jﬂ»’b/‘f

Remember, there are WO solve equations GRAPHICALLY

Interséction Method

2) Enter the equation as Y,
3) Set the Xmin and Xmax values using the given domain.

4) Use the “Zero™ feature to find each x-intercept. These x-values are the equation’s solutions.
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Try
Solve graphically, correc decimal place. Include a sketch of the graph with the
solutions marked oit.
sin® x+sinx£2=0, for 0" <x <720 Flotd Plot:
Example
Consider the trigonometric equation (v.m —x |+8=10
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Example of an application question

The depth of water, i meters, at a certain port, at tim@ given by this equation, where
t=0 represents midnight:

- .'r 2r )\ a4
h{:):Hs.ntE(: u.s)Jr_.?

How deep will the water be at 2:00 AM? At 4:00 PM?

L I (Z) = \L( Sin (‘%H_ZT (2—03))'}247

skt i :
v
subshike E=16

WB - Creating a Sinusoidal Graph and Equation
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Example

Suppose the pictured Ferris wheel hg;' diameter 40 meters, a) the height of
the seat where you first get on is 2 meftrs-abou . This wheel takes
2 minutes to rotate and travels at a constant speed.

- Minimum height? A m
- Maximum height?  H2m

- Center line height? A
- Period length in seconds? /20 SC(MJJ
\\,\l Died November 22, 1896 (aged 37)

U/\W a) Sketch a complete period of the graph, showing the height of a passenger above the Piliabiroh. Renteyivania
'Lv‘($ ground as a function of time, in seconds. Give the coordinates of 5 key points.
Weo

Born February 14, 1859
Galesburg, lllinois

Cause of Typhoid fever
death

Education Rensselaer Polytechnic Institute

=
¢Z HAm (1881)
z Lﬂi ! | h Known for The original Chicago Ferris Wheel
0 l and the Ferris wheel concept
22 ] T 30 2%
60 42 |
o
L -‘7_.&
s |20 X~

b) Create a sinusoidal equation for this graph.
der pr Yei : ocne S Fime
=t e L PO - o s 3.%) + 22
120
=
= s

¢) How high above the ground is a passenger 12 seconds after getting on, correct to one

decimal place?
he =20 cos [22(P) +22 (7L

[20

L= 5.8 m
d) During the first rotation of the Ferris wheel, what is the first time that the passenger
reaches a height of 30 meters above the ground? }Wl« Lolue 4[55_401)'._//7

= -20 2L )r22
2o 20 COSCao €

-22
-z

g= 228 cos (27t
= ?/a 122

¥y - 2
CoS 277.6 = — =
(120 2

cos (Zﬂ‘t> - =
120 =

eK = Cosd('f%\)

= 15927 .

Qz arswer = T — )'[SQZ'? -=-
— 1 9913(3(773
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Qz grover = T — 118722 -
= 1.99313173

— .982312(73

2 2

379 Seconds

Coming Up
¢ No class on Monday, May 22 (Victoria Day)

e Chapter 5 Hand-in assignment - omit question #9. Due Tuesday, May

23

¢ Test 3 on Tuesday, May 23 (on 4.2-5.4, omit 5.3 and 6.1). It includes a
NO calculator section

(@)
©)

Know how to use the unit circle to get exact values

Given a sinusoidal equation, be able to sketch it without using
technology

Given a sinusoidal graph, be able to figure out its equation
without using technology

Know how to find period, phase shift, amplitude, vertical
displacement, spacing between key points, coordinates of key
points.

Know how to algebraically solve an equation similar to the
example in the notes, page 36. (Or, like #12b in the hand-in
assignment)

Understand the METHOD for graphically solving trigonometric
equations

Be able to create a circular motion equation and solve it. (similar
to TB p 279, #19)
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