Lecture 34: Section 5.3
Solving Trigonometric Equations

Solving trigonometric equations
Trigonometric equations of quadratic types
Trigonometric functions of multiple angles

Using inverse trigonometric funtions
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WART TO GET 0V TRIG. FUUCTION EQUAL TO SOME COSTAIT

1. Reduce the trigonometric equation to one of the
form:

sinf = ¢ (-1 <e¢

INA
INA

)

1
7 cosl =c (—1 1)

IA
IA

C
tanf = ¢

2. Find the solution 6 in one period and then find

the general solutions by adding an integer number of
periods.

ex. Solve the equation 2sinz — 1 = 0.

N EE\ A x:ﬂca_+h(2n—>
o7 ‘| T hS AN

T INOTEGRR
X‘-‘-S—Z—r+n(21-r)

WHERE n 1S A
'f\)TEC'\ER
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ex. Solve the equatlon tan ﬁ:p —3=0.

Jcanzx =3 (= s (T *)
-+
tanx =1L ‘1—3_ hTIMES THE PERIOD
NOTE: FOR tan AoD kj {
CO+t, g.uL\l DEED TO X= T+ NTT N IJTEGER
LoO k- FOR SOLUT 10y 1 '

THE 1STERVAL (O]
B/C PERIOD ISV

5
wly M

+ N 1 IOTEGER
Checkpoint: Lecture 34, problem 1

ex. Find the values of x for which the graphs of

f(x) =sinx and g(x) = cos x intersect.

Sin (x) = Cos(x)

T
Va\
)
(Sin 33 = ot ) Tomiey \J
Sin(x)

< |
C oS (X)

tan(x) = |
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ex. Solve the equation sin®6 = 2sin 6.
Sin® @ - 25in®=0 Sing =0 Sing-2=0
. e _2\=0 Sinte=7
SH’\G’(S\V] (04 Z) ’Wm n=0o

L Sing==
2l 4

0= 0+ n(zmW)= 2nTm NOSOLUT IO B/c

Tz s o
O=T+n(2MY= 7T+ T THE RA OLE c‘;

(<11 siocE
2 %1 A -7 el

AX OTE:i Do not cancel the factor sin @ from both] “
sides! @is will eliminate some solutions.

(DO.ST DINIDE BY AVATIARLE, CAD LOSE SOLUTIONY)
Trigonometric Equations of Quadratlc Types

oL o=

Checkpoint: Lecture 34, problem 2

Quadratic Equations WQuadratiC Type Equations

202 —3x+1=0 2¢in’xr —3sinr+1=0
(2x - (x-1) =0 (22in(xy =1} (Sin(X) =1) = O

Of* LET u=Sin(x) THEY U= sind(x)
SO, 2u1~3u+ | =0

(Zu-u-1n =0 15:3‘53 )
in

(23in(x) -D(EiN) -1 =0
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ex. Find all solutions in the interval [0, 27).

POy
1) 2sin*x — 3sinx +1 =0 b\l-/&
(Zsin () =N (SinlxY-1) =0 T (o
l/ (¢}
Lsinlx) -) =0 STh(X) =) =0 /1\2
sin(xy = 4 Sinl®) = | \IJ
X I; =
X= o' © X= I

= :)‘xzz,ir,z\
b © =2
2) 2tan*z — Stanz + 2 =

(2tan (= 1) (tan(x)-2)=0

tan (x)=2
Ltan (xy -1 =0 tanxy-2 =0 /\*‘"‘":%
\
tanl= 3 tan(x)= 2 \/
x= arCtan (1) X< arctan(?)

X= arcta/n(ﬂ
A\%wg:?v:\cﬂ- 3) 1 +sinw = 2cos* x X=arctan ()
0

KO | +sinx=2(1-$1%x)

VNS Sinx= 5 Sinx= - |

+ S = - ne
| inX = 2 =-2sin®x X= I[)Sll‘ 3
Lsin?x +sinx -1=0 ©l b’ 2

(Tsinx =D (sinx+1)=0

B LW\ =
(\E.}L\-IBQE
2

(304

Checkpoint: Lecture 34, problem 3 \

I3\ _ y
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48 WRE D YOO RASE POTH SIPED TO Av BENEn POWER,
Yo MUST CHECKE FoR EXTRAOEOLS SOLUTIONS

ex. Find all solutions in the interval [0, 27).
1)(81:(1 0+ cos O)=(1)"
SintO + 2SN B LS + (8’0 = |

—
- CHECK! SinG+ OSSO =|
©6=0 ?
| + 1Sin &N = | Sin(0)+ cos(o) = |
- v
23501 G oSS = O o+ 1 =
g 2 o= 1 ]
. Sin (TT)+ cos (M = |
N0 620 O+ (-1 = |
. - = =TT 00T A
Sing=0 658 =0 - 7 SOLUT 0,
T e:_z 2
k—"m ~@7 St [Wz)+cos(177;)-;l
w@mm o l+ 06 =1 v
[A o= 3T
2
9= 0, 1T - T !
' G 7.';-[ sin('%rwr%(fi\: ‘
-l +0 = | 3
-1z 2 9==7 NUT A
B T WLuTIOY!
©0=0, /2

NOTE: If we perform an operation on an equa-
tion that may introduce new roots, such as squaring
both sides, then we must check that the solutions
obtained are not extraneous.
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\
M st 0 S

e

2) tan @ + sech =1

SinG | l

- — =
OS50 CON©

RMTY

Sinte + 28in0 +\

S

(sa ng +
cOS®

= |

ot e
SN +28inE )= oy @
SIN*O + 28116 112 =20
(28176 +25im0 = 04
Sinte +3"S =0

Siho(sine+1y=0

HEWL! tane + 32(0=|

o=

JCAINOT DNIDE 2Y o
S0, 6= 3T 5T A WLUTI0Y

ﬂlg:O 1> ONLY SOLUTI0 4 ‘

Sih@‘—o 5[“(}-}—[:@
G=o0, | =— -
: MG 0y r (1,0)
&= 3T o
2 K
ST [(o,=1)

Checkpoint: Lecture 34, proble;n 4
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Trigonometric Functions of Multiple
Angles

When solving trigonometric equations that involve
functions of multiples of angles, we first solve for the
multiple of the angle, then divide to solve for the
angle.

ex. Consider the equation 2sin3z — 1 = 0.

1) Find all solutions of the equation.
Sin(3)= S WHAT AUGLES RAVE A SIGn) VALUE OF 4
o

Z\\

wa

2) Find the solutions in the interval [0, 27).
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X=T , Zall A D

18 3

n= -1 Yoo GET A OEGATWE,

O STALT WK n=0"

X =@ 4 2aTg
|18 3
h= -1 YOO GET A NEGATINE,

O STALT WK n=0:

'n=0: X=I 4 O (a0 +/I ‘n=0: X=3T 49(2r\=SI
18 ) 18 5 () 8
h=l* X=IC 4 |2 T ln=l X= ST 4 (&)= (3T
g+ ) )’3 I () S
= IL 4+ lamr =13 ‘h=1: 7&:51]‘4_2(1_“‘):2_@‘
s 18 |8 18 3) |78
h=7: x=IC, t(Zw = 3: X230, 3(ar\ = WU
18 * (3) .\,% |9 v ('5> 18
= Y J
% i %I TOOBIG!
=T 4 2Nm <35I
I8 154 8|
n=3*x=IC 4 3({2O
F )
= b
E 3 TOO B, !
l
= I +3(O]T = 3F1t
4 18 )3
SO, (k=1 13T 25w ST 13m . U4
13 g ' 18! 8




ex. Consider the equation \/gtang —1=0.

1) Find all solutions of the equation.

tan (—’{)= ‘J,:
3
o (E}U’-!I

-
2T e N

- 2 |
X = _(1;1'4_1;411' Olz—li‘-l;*,’lnﬂ'*\

2) Find the solutions in the interval [0, 47).

h= -1 YOO GET A NEGATIVE, SO START WITH h=0
'h=0* x= L +o(2m) -.13[

n=|: x= L[>+|(zn\=g+%r=4‘3

n=1 x=l';+l(1"\‘- g+Lm“I£+IZ”-=&W

= 3 (™00 mik siaeE |3_;T >4

Checkpoint: Lecture 34, problem 5
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Using Inverse Trigonometric Functions

ex. Solve the equation sec?z — tanz — 3 = 0.
A VY

I+tantx
| + 'tom7x - ”t“l/) -3=0

tanlx —tanx -1=0

(kanx -2) (tunx +1) =0
X =220 tanx +] =06

tTanx =2 tanx =-|

tanx=1 1 \

C) \/
Lx- Grctfm(z:\ 3

—

50\ X‘-S—Ea-MTI'

X= arctan (2) + T
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