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Objective: Solving

CM G'PtCY 5 Trigonometric Bouations

\Awnalytic Trigonometry

5.5 Solving Trigonometric Equations




, , objective: .Sol.viwg
Objectives: Trigonometric Equations

" Find all solutions of a trigonometric equation.

v Solve equations with multiple angles.

v Solve trigonometric equations quadratic in form.

"vUse factoring to separate different functions in frigonometric equations.
"vUse identities to solve trigonometric equations.

"vUse a calculator to solve trigonometric equations.
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Howework,

"“Read Sec b.b
"“Do p636 1-115 odd

Objective: Solving
Trigonometric Egquations




Iiii;i., ’ . . Objective: Solving
Ty cotuiions iroms . rmmaie v |

A trigowometrio equ.atiow IS an equation that contains a trigonometric

expression with a variable, such as sin x.

The values that satisfy such an equation are its solutions.
(There are trigonometric equations that have no solution.)

When an equation includes multiple angles, the period of the function plays an
important role in ensuring that we oo wot Leave out any solutions.

It will be the rare occasion when you will find a single solution




Objective: Solving
 Funding all Solutions of a Trigowometric Equation. Trigonovmetric Bauations ju

"“Solve the equation 5 sin x = 3 sin x + \/g

Step 2 Solve for x

Solutions for this equation in [0, 2m) are:

5sinx:3sinx+\/§ % and Z?ﬂ QD
Bsinx —3sinx = \/g

| \f We are not limited to [0, 2m), and since
2sinx =3 the period of sine is 21 our solutions are:

Step 1 TIsolate the function on
one side of the equation.

sinx——3
5 ()

T KZn\
X = + nlr, | —

+ ner

3 3
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qroaphical Representation

"“Solve the equation 5sinx = 3 sin x + \/5

()

3

+ nlr,

(2

.3

[« period 2w

+ ner

Objective: Solving
Trigonometric Equations



W Solving awn Equation with a Multiple Angle  Trigonometric Bquations e

"“Solve the equation tan2x = \/g O< x<2n

Step 2 Solve for x
Step 1 tan2x = \E
We are looking for solutions from O < x < 2,
tan™ V3 = 2x 2X=£ x:ﬂ:;onzz
3 6 2 6
The period for tanx is m, so o r ln_4n _en
. 6 2 6 3
2X=§+H7Z' /7\ X:ﬂ|2ﬂ_7ﬂ
| 6 2 6
But we want x! \(J _m 3t_10n 5z
6 2 6 3
JU
6




B Objective: Solving

w craphical Representation Trigonometnio Bquations.

.....

"“Solve the equation tan2x = \/g O< x<2r

.......

Remember: We are solving for x, but graphing tan 2x.
s What is the period of tan 2x?

m O m Em .

—_—
m e m = m
m O m Em .

g
Il I = = Il I = O mE

| Il B I B =E = =B = =B =
Il B I B =E = =B = =B =
~
|
|
| s Il I I IH = =E = = = = :
7 7 "‘
| g

B =



............ obJ ective: Solving
.sol.vuwg a Trigonowmetric Egquation tn aiadratic Form Trigonometric Bouations

"Solve the equation 4cos°x-3=0, 0< x < 2rn

.......

.........

i

R

: (0
L[ V3] 5r e 3
2

cos cos T

k=% 7 ‘ 6'6" 6 6




*;‘éff:j_f obJeotwe .Sol.vwog
M.sw»g Faotonwg to .scparate Dt.ﬁ-'erewt Functione Trigonowmetric Bouations
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"“Solve the equation sinxtan x = sinx,0 < x < 2rn

Caution: This is trickier than it looks.

- sinxtanx =sinx,0< x <2n

P sinxtanx —sinx =0

- sinx(tfanx —1) =0

e sinx =0 tanx =1

e

n br
e x=0,m X =,
= 4 4
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Objective: Solving

= 0 M.tLDV\: Trigonometric Egquations

““For the equation sinx tan x = sinx,0 < x < 27 do not divide by sinx.
"usinx = 0 was a possible solution and dividing by sinx would lose those solutions.
"VIf sinx = O you cannot divide by sinx (0).
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".Solve the equation cos2x +sinx =0,0 < x <2r

-------

.........

......

(cos® x —sin® x)+sinx =0

1-2sinx+sinx=0

WK

i 2sin°x—sinx—-1=0

e (2sinx +1)(sinx -1)=0

- 2sinx+1=0 sinx—-1=0
ol 1

sSinx = —— sinx =1
i P
I 1lx T

6 6 2

W’”’"
bR _
i
it

=
==
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.sol.\/l.wg Trigonowmetric Equations w/Calculator Tﬂeowomtm BAUALIONS. e

.....

"“Solve the equation tanx = 3.1044,0 < x < 2rn

.......

tan™ 3.1044 =~ 1.259168376

tan is also positive in QITI

x =1.259168376+n

- x = 4400761029

.
= Il B I = I = = = = 1.9

x =1.2592,4.4008



obJ ective: .sol.vmg

"“Solve the equation sinx = -0.2315,0 < x < 2r

Using the calculator gives us:

sin”'(-0.2315) = -0.233619286
sinx is negative in QIII & QIV

AN

N

—0.233619286 + 21 = 6.049566021 period 2w

x=~338 Xx=645

0.233619286 + r = 3.37521194

x = 3.3752,6.0496
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- "_Solve the equa’rion ZSing =1, 0<x<2r

......... e R
L/ ‘

<—  period 4w

WK

~= Amplitude 2
\

T 51

- L - i
= The only values within the restricted domain are: x = 3’ 3
5

- = B . A :
s E B - = £ - g 3 = =



obJ ective: Solving

-------------- .soL\/ng an Equation with a Mu.Ltq:Le Awngle Trigonometric Equations | -

...... "“Solve the equation sin2 =5 O<x<2arn

T 1 T
';l;.l.' SRRy ‘;l;l..' SRR
'uo. 3 E ML
DR . DR
WAt — ' n WAt
=
—_—

W"" y s TAAANN

i )
R ) '» 3 |
WK '] B WD

° ° |

f - e 5. s e RN sl SN ";i

D Z 4]

period 6w




Objective: Solving
exa MP Le Trigonowetric Equations

.......

"“Solve the equation sinx+cosx =1,0< x <2r

sinx +cosx =1 sin0=0 sint =0

(sinx + cos x)* = 1° 2x =0+ n2rn 2X =TT+ hern

....... . 2 . 2 . _ ﬂ
Sin® x +2sinx cos x +cos” x =1 x=0+nn X:EJF,W
"""" sin® x + cos® x + 2sinx cos x =1 x=0,r T 3
X =
1+2sinxcosx =1 2 2

2sinxcosx =0

it
° /| 4 .
sinéx = =0 Y2
e | ) S,
i \
Loaak ¥ ,‘f/ \
- i ‘\\




Objective: Solving
Example Trigonometric Bquations ja

"“Solve the equation tan2x = -1,0 < x < 2rn

_3r Or 37 3t 1Ix 7r
= — x = X =" x ==

8 2 8 8 2

8
fan—-=-1 \ 3t 2rx 11 3t 3r 157
4 X = | X =— X = | X = ?

tan2x = -1 X

j | s - \ .
B T P
, Il I =N = = ~
¢ Y
N
i = P
- Il I I = = .
h P>

| |
| |
0 — /1
1 § 1

The period for tanB is m

37 3t nm Yy = -1 , 1 ¥
nﬂ«- X = I ‘ 1 3 |, E 1/ &

4 8 2 L Vg Vi .

Ir _ n nr

N
X
|

_37r77r117r157r
8 8 8 8

"“Repeats X

R L L ]
o
t o - - — - S - P > - -~ - - - 4 - - - B e~ == W= - = - - -~ -
b == = SF - - - N - - - . - <A - o ‘ - ‘I = s e ==
1 <5 = = - — = - = - - = - B - - - o o - - ] - - - - - e -
- - - - L - = = - = = Sy - = - e g - . - . - - -2 s . == e - -
- = -3 = = e e - - = - == . — 2= X 12 3 - e~ = > : ¥ 5= = X =
W—— B = 2 = TR = = =+ - = -~ = o e - - S ss = o= = B = e T s = . =




Objective: Solving
exa WUP LC Trigonometric Equations ju

"“Solve the equation tan° x —tanx-2=0, 0 < x < 2r

tan° x —tanx -2=0

3
nN=0 x=1107 Xx=—
(tanx —2)(tfanx +1) =0 4

- 1 X = E
tanx =2  tanx =-1 h=1 x=42486 Xx= 4
x=tan"'2=1107 x=tan'(-1)= 37 3 7
4 \ x ~1.107,2= 4.2486,—
;A ?Z\ »f‘\“.\ 4 4
The period for tanis m
x =1107 + nr x=3ﬂ:mr

4
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Examp Le

"“Solve the equation 4cos® x+4cosx=-1, 0< x<2rn

4 cos® x -

X = cos™

(2cos x -

=

-4 cos x
- 1)°=0

1=0

2cosx =-1

1

COS X = ——

/N

(1)

Objective: Solving
Trigonometric Eguations




B Objective: Solving

o E)(a WUPLC Trigonowmetric Egquations

.....

"“Solve the equation 5sec’ x = 6sec x, 0° < x < 360°

.......

WK

Bbsecx =6

s Sec X = — E

o 5 5

o
- X =cos™ 2
o .6,

- Bsec’ x—6secx=0
W
B secx(bsecx-6)=0

~ 33.5573"

x = 33.5573,326.4427




B Objective: Solving

..............

"“Solve the equation cos2x = cosx 0 < x < 2r

-------

.........

2cos° x —1=cos x

we= 2cos°x—cosx—-1=0

..... (2cosx +1)(cosx—-1)=0

WK

1
= cosx=—-— cosx =1

@?;J;;,;;;, /_ \
 2) 3

m ~2r 4r

..... x=E
3 3




Objective: Solving

Exa m‘P Le Trigonometric Boquations e
"“Solve the equation 4 sin x cos x = \/5,0 < x<2rm
2(2sinx cos x) = \/g T T T 7
X=—+0r x=— x=—+1ln x=—
\E 6 6 6 6
2SINXCOS X = — 4
2 x="40r x== x="1t1zx x=-2
3 3 3 3

sSiné2x = —3
2

nrn In 4rn

T 2T

2X =—+nem 22X = - N2 el ol
T T

X=—+Nr1 X=—+Nr1




Objective: Solving -
EXxa m‘P Le Trigonometric Equations ju

"“Solve 3cot’ x —1 = O for all values of x.

3C0T2 X —1 — O T
1 X = g + N7t
COTZ X = g
_ X = 2—7[ T Nr
COTX — _l_' — — i— 4 s \ | \‘
\ 3 \/g X = il T nr 2 5x |V 8|V
3 3 3 3
TC‘”X:i\E X=5—ﬂimt x:zimrorx:z—ﬂimr
3 3 3
7 21 4rn br 4r b

X " So ?and ?are redundant.

- 3'3"3"3
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obJ ective: Solving

AAAAA

E)(a MP LC Trigowowmetric Equatwws *‘“‘:
(6’ 71'\ B
v Solve tan -1=0 forall valuesofe. |
2 3, =
( )
fan “-Z|-1=0 0 "= im 6 = 7—7t+r127r
2 3, 2 3 4 6 =
( A
tan| £ -7 |1 [ b~~~ =
2 3, /e 43
( \ .......
0 & :77:'57Z'imz_ 0 _ 7—ﬂ+mr
2 3) 44 2 12
£+7r=5—7Z S0 I o ; is redundant === -2} == Mmoo Ym, |
4 4 4




