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Warm Up XD Sgtd , O=an+C
Sketch the following graph for 0<x<360°.
y = 2sin(3(x + 90)) - 1
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Solving Trigonometric

Equations

Lesson objectives

- | can find the first set of solutions when solving an equation
- | can apply the period of the function to determine the number of

cycles needed
- | can apply the period of the function to determine the solutions in

the next cycle

l Lesson objectives

Complete Questions from this Handout
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Solving Trigonometric Equations
Example

Where does the graph of y = sin(x) have a y-value of 1% for
0<B<3600°7?

-1

Solving Trigonometric Equations
Example

Where does the graph of y = sin(3x) have a y-value of 15 for
0<x<360°?

1
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How do transformations affect the number of
solutions?

Since there are 3 cycles between 0 and 360 for sin(3x)
there must be _2, times the number of solutions as there
are for sin(x).

We need to find the solutions for the first cycle and then
find the other solutions based on the /m_g,#\,/lperfbgfof

the cycle.
Algebraically S A
sin3x =1 SN <

2 — (/| al
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Solving Trigonometric Equations
Example

Where does the graph of y = sin(3x) have a y-value of 14 for
0<x<360°?

But are
these the

_1 -
_ . . only
/5 - - - solutions?
0 30 c/o 150 1\10/10 270 3 330 0

pariol.

.

Finding all of the solutions

Since the period is 120° we know the y-values repeat
every 120°. So to get the next solutions we need to

add 120° to the solutions we have. @g_ 9 ,
x =10 or X = 50 /é,o
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Solving Trigonometric Equations

Example

Where does the graph of y = sin(3x) have a y-value of 15 for
0<x<360°?

L #+120° +120°

0 30 6 90 +1 abo 150 1 210 41200 =20 3 330 50

Finding the number of solutions when sin or
cos=%1o0r0

When sin(x) or cos(x) = £1 or O we get a little bit of a different
situation.

Look at their graphs, do you see what the difference may be?
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Solving Trigonometric Equations
Example

Where does the graph of y = sin(3x) have a y-value of O for
0<x<360°?

January 19, 2022

1 .

210/40 270 3

Thefe are 7 dishrct ssluhons

Algebraically

sin3x =0
2 = SV (o)

-0 ® 3x=1 R 3K
'“33£ ‘39‘ = =5 3 ~ 3 3
x;‘..."(_) /Z-:éo ):_::IZO
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Solving Trigonometric Equations

Example

Where does the graph of y = sin(3x) have a y-value of O for

0<x<360°?
But are

L these the |
only
solutions?

Finding all of the solutions

Since the period is 120° we know the y-values repeat every
120°. So to get the next solutions we need to add 120° to the
solutions we have.

x=0 or x =60 or x =120

——

= = [20+ 120

X o — 2y
1D _

xX T o = 3000 X —':Béob
= 240 X = —
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Solving Trigonometric Equations

) ) )

Example
Where does the graph of y = sin(3x) have a y-value of O for
0<x<360°?

+120° +120° +120°

\:

0 30 " 20 20 130 1 210 40 270 K

+120° +120°

Example
Find all solutions for 0<x<360: |V\u ‘Rf
a) sin(2x) = 1 cos(z_
25 =95 () %‘: 405'(°>
2.
?/’f:/ 18 Pt - 31?" - 72
en = JA
~4S+ 18 L{(m o\an/_Sb\L‘l"’"d <
=) X od o oo NR
2% P cax< o s
%@7 aeE e’(”{o\m
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Homework solve the following for 0° < x < 360°

1. 2cos(3x) = 1

. (X}
2. 2sin (5) = —1
3. 4sin(2x)—3=0
4. 3sin(2x) = -3
5. 4cos(4x)—1=3

6. 4sin(3x) —V3=+v3
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