Class_10 Oct 11 Trig Equations and Graphs

Thursday, October 6, 2022 2:11PM

Tonight's Class:
e Chapter 4 Test - next class, Thursday, Oct 13
e 4.4 More Trig Equation Solving
¢ 5.1 Sine and Cosine Graphs

Solve these two trigonometric equations. If exact answers are possible, give those.
Otherwise, round values correct to 2 decimal places.

S ff\ﬁ’;;

For each equation answer:

- In which quadrants will the answers be?
- What is the size of the reference angle?
- What are the solutions?

1. 8sinf-4=0,0=8<27

T sint = ¥

Singr = Y

2, S5tanéd-1=0,0 =8 <360
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Which of these trigonometric equations have NO SOLUTION?

1. sin@ =-2 g’n‘&: QE—E—- = ..—,2;
hy

cos =03

2

3. tand=0.9
N < cost &

4 tan@ =15 =

5. sin@ =-0.5

6. cos@=-14
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Isolate — Decide — Get Reference Angle - Solve

1) Isolate the trigonometric term. IFit uses cot, sec, or ese, take the reciprocal of both sides of the
equation to get a simpler-to-solve version of the equation.

2) Decide whether the equation can be solved using

»  special angles on the unit circle, Look for: 0, £1, &

|4

e the sin”', cos™ or tan” button on the caleulator

s OR, cannot be solved
3) Determine in which quadrants answers will be found.

4) Find the reference angle and use it to find all the solutions in the given domain, Use the same
units {either degrees or radians) as shown in the question’s domain.

Examples Solve algebraically. If possible, give exact answers, Otherwise, give answers
correct 1o one decimal place.

S
a) sin@=-0.8, fo

ek v If we calculate sin™'(~0.8), the calculator
D sol&ke gives us a negative answer. We don’t want -
this, because the domain asks for only
2) c4 (C‘ 7 QZ ﬂr\i_ er positive answers.
R To avoid this problem, give the calculator
_2) 6 - Sh ("' o. g) the trigonometric ratio as a positive quantity.
g This guarantees the calculator will give us
- = ° he reference angle, which will be positive,
= 53— M the re »
$) Soluwns 2 QB = &+ Pg (;'\),f: 240°~ Be
b) Scos@-2=2cosf—4, for 0 <6< 720 & ’ =|306.9°
D
-2 = %
3cosh - 2 o Lf) Solve
Best = 72 Qs = 1807-0¢
2 2
Cos® = -Z% = -m -
3 | n’n_é__ |3L§° +3L0° = i“f‘lLK ,
2) J«/;i{ calpldor , and Q2 o

Qj - 10" + O

3)ﬂ¥mng 9 _C»—I_I_i @
(4 os ( ol 28,2 1 260"

\

,,
X
%
Nﬂ
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General Solution
How many solutions a trigonometric equation has depends on the domain specified in the

question. When the domain is all real numbers, there are infinitely many solutions. This
is called the general solution.

Example Solve algebraically. If possible, give exact answers. Otherwise, give answers

correct to one decimal place, Frrsd [?d. the answes Lm‘w&{/]
0°% p =3¢0°

a) Jcosé -1 =0, general sofution in degree measure.
P
‘) Vsolate 2050 = | Dief-an J 5 —
== Tx heage 0.7 + 360N, nel

ne€l

289.5° t3e0°n,

Cos,9=j Br= o' (1) _{é_
= > 705"
2):1_%{5_ eledor, (:6;\‘I ’-f) puvs: @ :@ ,é;(.
b)cot 8+ 5 =0, general sofution in radian mg;ﬁ._]._? 200" -0 =
V) iselat c 2) ealeclor, Q2,84 +) solve_ #

Col 625 @, = 7T-6k

St Vhety T
L \ = 0.1473-- . 0 2

a6 = " = om—
= 2020 (radian) ! 2le1) )

Here's how to write the general solution:
* list each answer @, found in one full rotation, separately

* to each answer add on the appropriate amount, either
+2an, nel or +360n nel

For equations using tangent or cotangent, we find that in one full rotation the two
solutions are spaced exactly mor 180 apart, Because of this, we can just write the
first solution, and add onto it:

+mn,nel or + 180 nel
Example
? Suppose that for a certain equation, we are all told its solutions for 07 < & <360 are
@=20" and @=160". What is the general solution?

V0" F 360, nel
[60' +}60"q; n{’I
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Solving Second-Degree Trig tric Equations
When we solve equations with an exponent we usually start by factoring.
For example, solve: 2 -l=yx 2 =D
L s 0%+ gL =
/Qx-x_‘é =0 ,f,,—ﬁ,) ke =0
pe= -1E £1ad AR (X
S it (x-N(2x+1> =0
= L5 S
Example @ https://www.youtube.com/watch?v=gENVB6tiq M
Solve algebraically. If possible, give exact answers, Utherwise, give answers COTTect 1o
one decimal place,
2tan’ @-1=tan @, for (' =& <360
2 - =
Qa0 —tmf - =0 AKF-x —1=0
=0
_ (X =1 (2 x+D)
: (tan§ ~D (@b +1) = O
trd="

Q40 +1 =0
" 2t =)
isptls =

{—an@sh‘zl‘_

At/g’;i_ CA(LU(:br, @2, R4

Do= s (3
= 66"

QL :L%O-QK
;i!SB.‘FS

Q\( _ 260~ Dx
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Example
Solve algebraically. If possible, give exact answers. Otherwise, give answers correct to 2 ? -0
one decimal place. >Z | T

2cos' @—1=0,for 026 =27

2ot = | ({+2)(x~3)="°

2.

F_f,\ X=-
cos O > g
|
CoS b =ig —_

A/\Fﬂ COSB:—_ 2
cos B = ey
)

\ b ‘ bt
J_ - = s =" 7 o Y a
Cos B =777 7 J2 2 )fz\;w&
3 2
(oS b = "E
2
y

(4.4) TB p 211: 2-4, 5ace, 7 all
Trigonometry Practice #4

Individual whiteboards - what is the measure of each standard-
position angle below?

Unit 2 Trigonometry Page 5



Reviewing the Unit Circle - fill in the tables below, without using your calculator

)(»Coorém‘k/

[ cosfa” [
a / 0
z 3y z
5 2 5
r_x \ r_ T
[ 2 63
%.é o %”:%
4x_ 2w 1 4w _2x
T % |
EEZR
E._ l GJ‘r_7
3 - 6
Iz JNEY, s
5 2 3
81 47 1 87 4rn
e ) = =B
6 3 6 3
91 3m or 3r
—= © ..
& P I 2
or _sef vy 107 sn
— = 2 r Rain
6 3 & o
S R A i

6
£=:T 2r
6 L e O

Textbook, page 220

CHAPTER

S

Trigonometric
Functions and

You have seen different types of functions and
how these functions can mathematically model the
real world, Many sinusoidal and periodic patterns
occur within nature. Movement on the surface of
Earth, such as earthquakes, and stresses within
Earth can cause rocks to fold into a sinusoidal
pattern. Geologists and structural engineers study
models of trigonometric functions to help them
understand these formations. In this chapter, you
will study trigonometric functions for which the
function values repeat at regular intervals.

We'll start by looking the BASIC graphs of the functions sine and cosine, and then we'll do
transformations on them.
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Chapter 5: Trigonometric Functions and Graphs
5.1 Graphing Sine and Cosine Functions
Let's track what happens to P(&) as @, a standard-position angle, gets larger.
y=cosf

T cosine values (x-values)
Q1 As @ increases from 0 to 5 A ; | )

cosine values (x-values)

| P(8)=(x.5)

. . T
] 2 As ¢ increases from — tox
N 2 0 don ¥ -

% 4

. - 3x | cosine values (x-values)
o As # increases from 7 to T
-l w4+ 0
cosine values (x-values)
Do o |

. 3T
As @ increases from — to 27
Q4 2

a cos 8
y=c0s 6 (alsooften written as y= COS X) 0 ]
3 Gy kg7
r & [
s il B
in & o)
6 2
47 2w 1
= =7
0 2
? ~34 |= —0.57
(.54
. |
97 3w
s 2 | ©
nr_,
6 {
Maximum: l Minimum: _l Range: Amplitude: )
{ yl-1294l 5
Domain: x-intercepts Period: Center line equation:
2 =0
)
{6’)6‘6?\ ///).E/_,. y
ped A
_C‘,_(}‘ X~
V"—(IM
DM
Pre-Calc 12 - Unit 2
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y=sin@
) = sine values (y-values)
P(6)=(x.¥) Ql As @ increases from 0 to 7 '9) wp A
O\ § P |__sine values (y-values)
. Q2 As @ increases from 2 tor } 4 0
o) As @ increases from 7 to '4_;'1’_ sing values (lvalues)
10 dom b~
¢ 5 3 sine values (y-values)
Q4 As @ increases from — to2x
2
o wpto O
! 14
y= sin & (also often written as y= sin x) 2] sin &
9 [2)
Iy
§3/, = .37

\G/z ‘5 0'87
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Ir = 1
4 2z <
=7 V3, = 087
e |
%
6x
& ox o
6
9% 3
-
127
==
Maximum: / Minimum: N{ Range: Amplitude:
‘{;1 [~1=y=l 3
Domain: x-intercepts Period: Q’V Center line equation:
T

{Q)Qéﬂ?j 0,y 275 -~

X=7m, héT

Both of these graphs are periodic. (repeat, over & over)
Both of these graphs are sinusoidal. (wave-like shape)

http://www.malinc.se/math/trigonometry/unitcircleen.php

http://phet.colorado.edu/sims/html/trig-tour/latest/trig-tour_en.html

AN

"Basic Functions" - KNOW the 5 key points for each graph!

=sin B ;:(’o_g‘e

Be sure to label the x- and y-axes

(Note - these graphs show only one period of the sine and cosine graphs. This pattern repeats over and over.)
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214

4”2

Amplitude

gl Sin 3

(60)2 < ,49)

\%L
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is the vertical distance from the center line of a trigonometric graph to its maximum or
minimum. The untransformed graphs of y=sinxand 3 =cosx have amplitude 1.

Period

For y=acosx or y=asinx
= vertical stretch, factor a
* amplitude = |a|
* if a <0, graph is reflected
ACross Y-axis

e amplitude = | max-min
2

Amplitude for graph shown at lefi? 3

Equation of the graph?

= 3gia A

is the horizontal length of one complete cycle. The untransformed graphs of y =sinx

and y=cosxhave a period length of 27 (or 360, if working in degree measure).

27
/_\ o period= =% o

For y=cos(bx) or y=sin(hx)
1
»  horizontal stretch, factor

360

r—
| b |
« if h<0_ graph is reflected
ACross y-axis

Period for graph shown at left? &

Equation of the graph? {
- =6
3ﬁ Cos 5

Since
. 2z
graph’s actual period = —

17 working in degrees, since

) 360
graph’s actual period = ——,

| B

then

then

| B

h|=

graph's actual peviod

graph's actual peviod

2r

36l

Coming up - Thursday, Oct 13

e Chapter 4 Hand-in Due

e Chapter 4 Test - remember, there's a no-calculator portion

o KNOW your unit circle and how to use it)

More Practice
e (4.3) TB p 202: 10bc, 11acd
e (4.4) p 211: 2-4, 5ace, 7 all

e (5.1) p 233:6-8, 9ac, 10ab, 11, 14
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What is the amplitude for each?

1 y=sinx —> |
2 ye=8smg — ¥
3 y=—4sing — 4
4 yv=sin(2d) _s5 |
5.

y= ;sj.n.r - Zl

What s the range for each?

1 v=Cos6
-l=zy=l
2. v=Scosx
—5;67 £ s
3 v=-2c0s8
—22yZ2

What is th@tr@tch
factor for eac

1 ¥ =sin(4x

each?

1. (vsv‘.(rxmi()" o
2 T %
. p
T
3 l:—SCDS[EGJ 2 = 272 =6T
3 s t




