6.7 TRIGONOMETRIC EQUATIONS

e Trigonometric Identities versus Trigonometric Equations
What's the difference?
Examples:

1
1) Find all solutions to the equation cos 8 = >

T 5
{9|9 = §+2T[k,9 = ?+ 27'[](}

2) Solve 2cos@++J/3 =0, 0<6O<2x

2c0s0 +V3 =0
-3
cosf = —

{571 771}
66
1
3) Solve: cos(20) = > 0<0<2r
1 T 51
a = 20,cos(a) = E,{a|a =3 + 2k, a = 3 + 2nk}

20 = L 4 2wk => 0 = = + 1k
=gt 2nk= =gt

5m 5t
29=?+2T[k=>9=?+7'[k
{n 57 7w 117r}
6’6" 6 6

4) Use a calculator to solve the equation:
cos@ =04, where 0< 60 < 2~x

{1.1593,5.1239}
5) Solve: sin@ = -.75
{3.9890,5.4351}



Solving a variety of Trigonometric Equations: Quadratic in
Form, using identities, and using a graphing calculator.

Solve each equation on the interval 0 < 0 < 2r.

1) 2sin@+sind =0
sin(6)(2sinf +1) =0
sin(f) =0 => 0 =nk

7 11n
2sinf +1 =0 => sinf =7=> 0 =?+27Tk,9 =T+2T[k
{ 7 1171}

) )T[I

6 6

2) (2coso-1)(sind+1)=0

1 T 5
2c05(9)—1=0=>cos@=§=>9=§+2nk,9=?+2nk
3
sin9+1=0=>sin9=—1=>6=7n+27rk
{n 5t 371}
3°'3’72
3) 2cos’-cosf-1=0
(2cos0 + 1)(cos8 —1) =0
-1 2T 41t
2C059+1=0=>C0$9=7=>9=?+2T5k,9=?+27‘[k
cos@ —1=0=>cos0=1=>0=n+2nk
{ 2T 477}
T3
1
4) (cotO +1) csca—z =0
1
(cotf + 1) (csc9—§)=0
3m
cot0+1=0=>cot9=—1=>9=T+nk

1
cscO — 2 = 0 => sinf = 2 => no solution



5) sin(268) = cos 9
2sin(@)cos(8) = cos(0)
2sin(8)cos(8) — cos(8) =0
cos(0) * (2sin(0) —1) =0
1 T 5t
2sin@ —1 =0 => sinf =§=> 7} =g+2nk,9 =?+2nk
cosfd =0=>0= g
{n m 5w 371}
2'6" 67 2

6) sin(20)sind = cos O
2sin(@)cos(8)sin(0) = 0
2sin?(60)cos(8) — cos(8) =0
cos(0) * (2sin?(0) —1) =0
1 V2

2sin?0 — 1 = 0 => sin%6 = 5 => sin?@ = +7, =

-[=|=1
Nl:l
=~

cos@=0=>9=5+nk
{n w 3n 3w 57 771}

2’47 472747 4
Initems 7-8: solve for x in the interval -z < x < «.

7) Solve the equation 2 sin x = 0.7 x by graphing an “appropriate”
function and looking for the x-intercepts.
{-2.2403,0,2.2403}

8) Solve the equation sin X — cos x = x (graphically).

x = —1.259



