
7.5 Solving Trig Egns.

@ Review Identities

? Basic Def: (Se X=- s e c x = t ,  c o t x = !
COSX tan x

tan x= siù x
Cosx ,  coEX = CosX

s i i x

? Pythagorean Identities:

? Sum-to-product Identitres:
Cos (XEy) = Cos(x/Coty) = Sin(x)si(y)
Sin (XEy) = Siù (x) cos(y) Icos(x) sin (y)

? half - angle
sin (2) = =-Cusa)

cos (72) == I+Cos(x) ? 00582) =2(1+COS (34)

? Double-angle :

Sin (2x) -2 cos (x) sin (x)
Cos (2x) = 1-2 Sin (x) = 2c05" (x) -1

? Cofunctron Iden t i t i es :(phase -shift) :
s in  (x+/)  == cos (x)
C55 (x + */) = 7 .Sin (x)

sinx = sin =sino
"=b'tc°-2bccos



@we seek to solve for 18
but hot  for

exponential nor logs nor polynomials but
ra ther  fo r  t r ig  func t ions .

? Basic Exauples look, like
sin(x)

trig (x) = Constant

2TI

-  2 7 + 2 Ti
2Ti + 2 T

Ex)solve for 0: 2 sinG =12

?  s inG=-5% (see  g raphabove )
sin (0)

use the try circle

- 1

a family one: Family of integers

(54=27n)NET 3,2,10, 123-

o family two:17=201/NER
0: between x=[-2T, 47] solutions are:

{ - 3 4 - 5 7 7 9 1 3 1 7 3



math 104

1.

c w  9 b Name -

write the families of Solutions for

cos (0)= 12

_period

integet
0 = 5 2 1 2 5 1

principle angle

Write the soluton ston #1 In betwee
[-271, 357-96-67,947

3

51 =5760 5T t "ON. 54-6

3 - write solutons for sin (0) ==4

TT.- ? ?

- 1 2

? one family: RItzite
only



S a l v e  f o r  x
EX 4sin* (x) -2=0
? isolate Sin (x)

sin' (x) =3/4
?  s i n  ( x ) = =  5 ?

sin (x)=1 FE

? Solve Sin (x) - F

sin (x) = ?

12/2

(-)

Sin (x)= -5

5T/4 74/4

-  F / 2

T/4

? Betveen [0,21)
family:/1

2

3

4

I I 2 T K
34+2Tk
:54 E2Tk
124 ÷25k



EX Chanse the period of the trig function
Cos (20) = 12

avisnal A N S
Cos (20)

? analytizal 20 =  I t  2 rk )downward
family

20 = 55+24k

TI/3

Cos

2

EX solve tor x: esc "  ( x ) -4=0
Ci)isolate the trig function

csc (x)=154
(SC (x) = 12

(i) write using familion trig if possible:

sin(x) =12 reciprocale

sin(x) = $ %

sin (x) = $ 1 sin (x)===
Solve as done previously ...



6
EX sec (x) sin (x) - 251i (x) =0

try factorig
? (s in (x))  (sec(x)  -2]  =0

50 Sin (x) =0 o sec x)=2 2 reciprocate

cos (x) = ?)

x = 1 / I 2 T k
X=  INT

x=5I I  I  2TR

EX 2 cos (t) + Cos (t) = 1

2 4 2  + 4 - 1 = 0

( z u  -  1 ) ( H +  1

?  2 u - 1 = 0

2cos(+) = 1

c o s  ( t ) = %

t,=$,=25k
t i  SIt2ak

quadratic in Cos(f)
lettrng U= cos (t)

Ofactar

a  U + / = 0

C o s  ( t ) = - 1

Cos (+) =-1)

t3= T8 $2Tk



EX Solve tor x: sin (3x) cos (6x) - Cos (3x) siù (6x) =- 0.9

? this looks like a sum-to-product rule (revien formulas)
Cos (AZB) = Cos (A) Cos (B) + Si (A) siù (B)

usethis 1S14 (AIB) = SiN(A) cos(B) + CoS(A) Sin (B)

3? 6x 514

s i n  ( 3 8 - 6 x ) = - 0 . 9
'"odd"

s i n  ( - 3 x ) = - 0 . 9

-  s i ù  ( 3 x ) = - 0 . 9

S i n  ( 3 x ) = 0 . 9 1 solve

? No "pretty numbers

0, = sin"' (0.9)
0.9 Siù

sin" (0.9) =

=11198

3 0
2

0,
= ? -  0 ,

02 = I- sin" (0.9)

D In general

02T - 0,
O IT-sin" (a)

sin (x) = a
0, = sin" (a)

similar for cost)=a



EX c o s  ( 6 7 ) - 1 0 5 ( 3 2 ) = 0

From Desmos wesee
? Numerically go to desmos that there are the

Cos (6x) = Cos (3x) +27 families

o we cananalytically 6x$20k =3x=20l ? But we also see
from Desmos that

justit there is a
the + III 2 TI
family 25 k) a family anda

x=1 25(1 (2) I f  family

X = ? done?

? So where do we get these other families
? Note that Cor (20) = 2c052 (0) -

from?

Then Is (6x) - Cos (3x) = 0

becomes 2cos' (34)-1-Crs (3x)=0

0v 2 Cos" (31) - Cos(3x) - 1=0 quadrati, like

factor 2 cos (3x) +1)(5(82) -1) = 0
functor

? 655(3x) =-
? 3x = 2] +274

x=27+213

3x = 1 + 25n

= 1 I +

Cos (3x)=1

3x = $ 2mn
The original

3 family

Moral of the story...
avoid cancelling across, or

moving tems across,
the egnal sish.?



EX

o  f a c t o r

Solve both numerically & analytically
Numerica Approach

6 sin x-5 sinx +1 = 0 6 sih (x) = 551n(x) -

(2514(4) -11(35in(x) -1) =0

Sin(X) = Sin(x) -3

X= sin' (5) I21n

sih"(t)

X = I I  +2T in
6

571X=: ILTIN

? On Desmos:

L H S :

RHS:

y = 651h ~(x)

y = 5 sin(x)-1

X=T - sin" (/3) E2Tn
6514°>

= I I
6

x= 0.3398

Compare to analytical: (0.3333) = 0.3398note that
and TV- Sin" (03337) =2-8017

X = S
6

x = 2 . 8 0 2


