Class_14 May 29 Solving Trig Equations with Identities

Plan For Today:

1. Question about anything from last week? 6.1-6.3

o TEST 4 GN 6.1-6.3
o Approximately 60-75 minutes?
o After test try some intro stuff for 6.4
o Will be marked for tomorrow’s class

2. Finish Chapter 6: Trig Identities & Solving Equations
v’ 6.1: Reciprocal, Quotient & Pythagorean Identities
v (Simplifying & Proving)
2n

Example
v' 6.2: Sum, Difference & Double-Angle Identities - Bolia sasaiai _Zin Serlisn
v’ 6.3: Proving Identities A i
< 6+41 $olve Trig Equations with Identities M- " nx(2siny-1)=0
3. Work on practice questions from Textbook e SR Y

Page 320: x=0x x==

g

o },"NI—‘

#1bc, 2bc, 3abg, 4, 5, 10, 14 @’
4. Possibly start Chapter 7: Exponential Functions
s 7.1s Characteristics of Exponential Functions

s 7.2: Transformations of Exponential Functions
+* 7.3: Solving Exponential Equations

5. Work on practice questions from Textbook

Page 342:
#1, 3-8

1. Finish working through textbook question from 6.4 and finish working on Chapter 6
Assignment.

o CHAPTER 6 ASSICNHENT PUE TOMHORROW, TUESPAY, HAY SOTI

2. You will go over 7.1-7.2 Exponential functions and graphing transformations tomorrow.
Please review transformations.

Please let us know if you have any questions or concerns about your progress in this course.
The notes from today will be posted at egolfmath.weebly.com after class.

Anurita Dhiman = adhiman@sd35.bc.ca

Susana Egolf = segolf@sd35.bc.ca
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Section 4.4 Trigonometric Equations Review to Prepare for 6.4

1. Show your special angles and exact coordinates for each of the following:

T
Quadrant Angles 45°, Z

y

(b5 = (%

% L Az
("Zl 7/) 2 =z
Y Y
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2. Solve each of the following algebraically providing exact answers where possible.

a)sinx—1=0for0<x<2rm b) 2cosx=1 for 0" <x <360’
Ly +1 = =
Sinx =\ Cos>x =L
3 ¢z
Y-toondh = \ o~cosd T
=T = ="
*=L at = x=E0 )
Q‘Ee 13300
c) 4sin’0-4=—-1 for 0<@<2r d) sin’ @ =sinfOcos@ for 0" <@<360°
~—

—
Sn'® -snBcosd = O

snd (e -cosb)= O

3
- -c0s® =0
Snp=0  sm0 -Co

o o SinG = c0s O
L - i
9 s
QL+ * 48’
oy - - a5
M .
6=43",2%
@ O, 457190, aaﬂ
e) 2cos’@-3cosf@+1=0 for 0<x<2zx f}fsin39+'sin6'—2=0 for 0" < x <360’
- =1\
z
27— -3x 4 1:=0 /SMO-\-?.XSWIG—B: (@)
2
AC= 2 20056 —2(456/LC56 t1=0 J ! -
N-3 Sino= -2 Sno=
-2 - 2(069(059-l> -((,ose‘lB’o nok gp«aﬂ vL ? .
-\ e-‘- 0
(2cos® =) (s~ D- 0 6:5i'(®)
\ ! B+ 1o sdutim
\
0= 0s6=\ :
o© > C 5-90
o - Cord
Q1- % 6=0

oxl - Sg
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6.4 Solving Trig Equations (with and without identities)

Steps:

1. Isolate the trig ratio

2. Determine where the ratio is positive or negative on the unit circle
3. Determine the reference (special) angle that matches the ratio

o Ifitis not a special angle exact value, use inverse of the trig
ratio to solve for the first angle.

4. Determine the angles in standard position to solve the equation

Solving a Trigonometric Equation by Linear Methaods

Example Solve 2 sin x—1 =0 over the interval [0, 27).
Analytic Solution Since this equation involves the first power
of sin x, it is linear in sin x.

2sinx —1 =0 Two xvalues that satisfysinx=%for(0<x< 27w

T Sx
are x="andx=""

2sinx =1 6 6
| However, if we do not restrict the domain there
SIn X = will be an infinite amount of answers since:

T Sw
x=""+2kmrand x="+2knr
6 6

for k any integer.
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Example: Linear Method

»Solve 2cos?2 x-1=0
= Solution: First, solve for cos x on the unit circle.

2cos* x—1=0 x =45 135,225 315"
2¢cos* x=1 - i 3 Z 7_77
o 4444
Cos™ ¥ =—
2
1
cosx==,/—
2
cos.\'=i£
2
Slide 6-4
Equations Solvable by Factoring
Example Solve sin x tan x =sin x.
jSolution sinxtanx = sin x
sinxtanx —sinx =0
sinx(tanx—1)=0
sinx =0 or tanx—1=10
tanx =1
T S5r
x=0 or x==x X=—*0or x=—.
- 4 4
The solutions are x = Az and x = 2 + kr for any integer k

Caution Avoid dividing both sides by sin x. The two solutions that make sinx =0

would not appear.

Unit 2 Trigonometry Page 6



2sin’ x+sinx —1=0
(2sinx —1)smx+1) =0 (factor)

2anx-1=0 or smx+1=0

} 1 }
S = — sy = —1
2
T ST 3
X=— or — X = —
G G 2
x =30 150° x =270°

Solving an Equation Using a Double-Number Identity
Example Solve cos 2x = cos x over the interval [0, 2x).
Analytic Solution
COS2X=CO0SX
2cos’x—1=cosx
2cos?x—cosx—1=0
(2cosx+1)(cosx—1)=0

2cosx+1=(l) or cosx—1=0
cosx:—2 or cosx =1

2z 4r
Solving each equation yields the solution set {0, %", 43’ .
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Example Solve 4 sin x cos x =~/ 3 over the interval [0, 2x).

'Solution B From the given domain for
4sinxcosx=+/3 x, 0 < x < 21, the domain
2(2sin xcos x) =+/3 for 2xis 0 < 2x < 4.
2sin2x = \/3 Since 2 sin x cos x = sin 2x. ) \/3

sin2x =
sin2x =—
. i 5.27r Trn 8
3’37373
rzﬂ' n I 4n
63 6 3
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Pre-Calc 12 — Unit 2
Page 51

6.4 Solving Trigconometric Equations Using Identities

Some trigonometric equations cannot be solved until they are re-written in a different
form, using trigonometric identities. .

O ¥ 360n, nEL
Example / et 2, nEL

Algebraically solve this equation, giving the general solution, in radian measure.
2sinx :9—4L5L\’

«'M

%"’l *\"’\ 2wk = 1- 4(3\3

N ™ %
;,“,C‘:Pw "f )
NS %,» SKL |28 WL = swot—}

W
2 szx. = QS);)'X, - 4‘
—
AC 2smix — =
% X —Jsmx ¥4 =0 Sl.VD(- :lz SIinx=4
A A 2sim%¢ —xS’V\I/lSIVDL +4 =0 ecsd 2 =sin (&)
g . Ty X = no seluttion
RStnx(smx- -4)«@“«1'4):0 Q3 +ON
G - D(smx -4D=0 Ec%’ %?.‘\
Example =
Algebraically solve this equation sductions =/ X
3 chatees e—— cos2x+cosx=-1, for 0" < x <360
- choose. eastest
to Veep ¥rg __
rt oS g’\,« samo Q(os x—\ + (O5X = \
4

205 + cosx= O

ocF
€ oo (2t 1) =0
-
o =0 cosA = 'E
x- “‘,cd=0 de % GQ’_FE

Unit 2 Trigonometry Page 9



Try

Algebraically solve this equation
N 2cosx =3 Jfor0<x<2x
SIND +sB= )
o'0 = 2c05% COs"‘?‘—'—'j

2 v
Cos © o 2K -2:=0

K (cosx «2 Yeosx -1 =0
’\;1 L \

1
’ Cost = =2 cosz=

o = nosduwtion @

\¢ 7 9%60‘4'\ st

Pre-Calc 12 — Unit 2

2eeszt ot o 3

2005Z +1 -1 +cos%x =3

2c05x + costx =3

x=0 L2
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