Class_12 Oct 18 Trig Graphs and Applications

Monday, October 17, 2022 3:00 PM

Tonight's Class:
e Chapter 4 Test Return
o Compare your Chapter 4 test with your Chapter 4 hand-in Assignment. Circle assignment
questions that connect to ideas you should work more with before the Unit 2 Test.
¢ 5.2 Transforming Trig Graphs (continued)
e 5.3 Tangent Graph
e 5.4 Trig Applications

OUT OF MY CONTROL
What

T st m MY CONTROL o7

- "Iluzh s What ther
boundarm *0 )& actions people think
of me
The actions

of others
Whal | give my

energy
The opinions L_J

of others
How | handle challenges

The outcome
of my efforts

How others
take care of
themselves

Unit 2 Trigonometry Page 1



a) Key features:
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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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In-class Worksheet: Graphing Sinusoidal Functions (question on back)
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Finding the Equation of a Graph
Sine and cosine graphs are both called sinusoidal graphs.
L]
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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.

Example
Give two different equations that create this graph.

§=’3C°5 (%)) +!

Possible sine equation:

y: 2 sin (Q()(+TI/L,)> + |

;"35;\0 (l(x "'T//D +1

Possible cosine equation: g = 3(0.5 (':b() + |

A BRIEF look at section 5.3 (pages 33-34)
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There are many different equations that generate the same sinusoidal graph.
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5.3 The Tangent Function
Let’s track what happens to the values of y =tan@ as 6, a standard-position angle, gets

larger.
y=tand
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The tangent graph shows how the slope of the terminal arm of a

standard-position angle & changes, as the angle increases in size.

"
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Try
1) Sketch the graph of y=tan@. Try to figure out points on the graph yourself (rather
than just using your calculator), by using the slope idea discussed above.
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1) Sketch the graph of y=tan@. Try to figure out points on the graph yourself (rather
than just using your calculator), by using the slope idea discussed above.
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2) For the graph of y = tan(36) //
a) what does the “3” do? HC % g

% b) period of y = tan(36)
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5.4 Trig Equations and Application Questions

Some equations cannot be solved algebraically. For this reason, we want to understand how to solve

equations graphically.
94 " h
I7F
Example: Solve: cos2x A for 0< x< 2.
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Flotd Plotz Plotz /
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Y

(0.398, 0.699) Find the solutions to the equation

714.0.143)

cos(Zx):%x+%,for D<x<2m

X=-2,072
2 ‘ ¥ ==6714

X= 0398

Tntersection ot i Intersection
e gsoh | ly=-s3gs20z  [INTCrISCHON | usosegr | H-.29829568 |v=.69814785
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5.4 Equations and Graphs of Trigonometric Functions
Below we see how we can solve a trigonometric equation, graphically.
Flotd Flotz Flot3 IHOOW
N ~ MWHBSs1n(2ZR) ¥max=6.2831853 .
AR Swra WeEl 535’,1-,: 1_:.55797963...
- . 5 MY 3= Ymax=
'\‘ ot \3 y= ¥scl=1
'l.__/'l l.....-’"n' U= Ares=|
a) What is the equation that is being solved? 3 S (ZX ) = \

b) The window has been restricted to match the domain for this question. What is that

domain? O f_ >< — 2_r

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

screenshot, shown above.
l7L <o / m‘(-v'o nS

Remember, there are two ways to solve equations GRAPHICALLY

Intersection Method
1) Enter the LHS of the equation as Y,

2) Enter the RHS of the equation as Y3
3) Set the Xmin and Xmax values using the given domain.
4) Use the “intersect” feature to find each place where the LHS = RHS.

The x-values of the intersections are the equation’s solutions.

X-intercepts (zeroes) Method
1) Collect all terms of the equation on one side of the equals sign, so it looks like

—
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.

Pre-Calc 12 - Unit 2
Page 36

Try
Solve graphically, correct to 1 decimal place. Include a sketch of the graph with the
solutions marked on it

2sin’ x+sinx-2=0, for 0° <x<720°

Ploti Plotz Plots
\WiB2sin(X)"2+si
(X)=2

XK= 5037
128.7°
I, 2"
987"
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Pay attention to
- Mode
- Window values

; |
(51.332.0) (128.668,0) (411.332,0) (488.668,0)
: /-’ e ; )( N
\..‘ ‘\‘ N \/’\
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Try
Solve graphically, correct to 1 decimal place. Include a sketch of the graph with the
solutions marked on it.

2sin® x+sinx—-2=0,for 0" <x<720 Plti Platz FPlots .
“WiB2sin(K)*2+si

niRy=2

~YzB8

se=

sNy=

sNe=

~Yas=0

Example

Consider the trigonometric equation  6sin _l +8=10

a) Solve graphically for 0 <x <2z, correct to 4 decimal places. Include a sketch of the
graph with the solutions marked on it.

RN x= 0.4327
X= 35673

]

b) Find the general solution, algebraically, correct to 4 decimal places.

T—QK

X = O0.4226237U7
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Example of an application question

The depth of water, h meters, at a certain port, at time ¢ hours, is given by this equation, where

t =0 represents midnight:

h(r) l.4siui13;[:-u.x);+2.?
s k=1
How deep will the water be at 2:00 AM? At 2:00 PM?
s 6: 21 nse rA-‘-J’MJ

h(z) = Lisn (25 (2-0-9)) + 2.7

-~ 3.5m

Foml 0. ‘(’2,
)\(/11)1“ lo 4 sm(éz (-0-8D 7
. 34m

WB - Creating a Sinusoidal Graph and Equation
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Example

Suppose the pictured Ferris wheel has diameter 40 meters, and the height of

the seat where you first get on is 2 meters above the ground. This wheel takes
s to rotate and travels at a constant speed.

@
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- Center line height?
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Maximum height?
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Period length in seconds?
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a) Sketch a complete period of the graph, showing the height of a passenger above the
ground as a function of time, in seconds. Give the coordinates of 5 key points.

b) Create a sinusoidal equation for this graph.

}/L:"QOCUS %‘;‘b > + 22
o2 | = 208 (3 (t-30 ) F22

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

decimal place?
I lol L= (2.
—2.0Cos (%‘o [IL)> 4+ 22 hz S8 m

d) During the fi

st rotation of the Ferris wheel, what is the first time that the passeng
M above the ground? W
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—20cos/ 2wt \ + 2Lk
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George Washington Gale Ferris Jr.

Born February 14, 1859
Galesburg, llinols
Died November 22, 1896 (aged 37)

Pittsburgh, Pennsylvania
Cause of Typhold fever
death
Education Rensselaer Polytechnic Institute
(1881)

Known for The original Chicago Ferris Whee!
and the Ferris wheel concept
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p 275: 1, 4ac, 8b, 9, 10, 18, 19

More TB practice
- (5.2) TB p 250:3-7, 10, 14, 15ac, 16ac
- (5.4) TB p 275: 1, 4ac, 8b, 9, 10, 18, 19

Start working on the Chapter 5 Hand-in assignment, due Oct 25.
Partial solutions posted.

The Chapter 5 Test will be on Tuesday, Oct 25.
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