Math 0993 Learning Centre VANCOUVER

COMMUNITY

COLLEGE

— 1

Solving Trigonometric Equations

We solve trigonometric equations just as we solve any other equation. We isolate the
thing that we are trying to evaluate and then figure out what its value is. The difference
is that with trigonometric equations, we first isolate an expression such as sin x or cos x,
and then we evaluate these trig expressions for x.

Example 1: Solve: sin x cos x — sin x = 0 in the interval [0, 21T).

Solution: sinxcosx—-sinx =0
(sinx)(cosx—-1) =0
...sinx=0o0rcosx-1=0

sinx =0 cosx-1=0
x=0orTm cosx =1
x=0

So the solutions are 0 and Tr.

Example 2: Solve: cos 2x + 3 sin x = 2 = 0 in the interval [0, 21).
Solution: cos2x+3sinx-2=0
(1-2sin?x)+3sinx-2=0
-2sinx*+3sinx-1=0
If we do a change of variable at this point, replacing “sin x” with “u”, we see that this is in
the form of a quadratic equation:

-2u2+3u-1=0
(F2u+1)u-1)=0
So, -2sinx2+3sinx-1=0

(-2sinx+1)(sinx—-1) =0
c.=2sinx+1=0o0rsinx-1=0

-2sinx+1 =0 cosx-1=0
sinx = v sinx =1
X = 6 or % X =T

So the solutions are W, 2 and °.

Example 3: Solve: sin 2x = 0 in the interval [0, 2T).

Solution: sin2x =0
sin®0=0->6=0, m, 2m, 3m, 4T, ...
X =0, m 3, 2m, ...
So the values for x within the interval are x = 0, V%, 1, and 3.
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EXERCISES
Solve over the interval [0, 21):

1) 2sin2x=1 6) (sinx—2)(secx-2)=0
2) (sinx—-1)(2cosx-1)=0 7) cosxsin2x=0
3) cotx(sinx+1)=0 8) sin 4x = sin 2x
4) sin*x-cosx+1=0 9) cotx+tanx =2

5) 2tan*x-secx+1=0

SOLUTIONS

(1) sinx=+-1; x =", 34, %, and "% (2) sin x = 1 or cos X = ¥3; X = 75, 72, and 74

(3)cotx=0orsinx=-1;x="2and 3 (4)cosx=1o0rcosx=-2(x);x=0
(5)secx=1orsecx=-"%(%);x=0

(6) sec x =2 (cos x =¥2) or sin x = 2 (x); x =3 or 743

(7) cos x =0 orsin 2x=0; x =0, ¥, T, 3%

(8) sin 2x = 0 or cos 2x = ¥2; x = 0, W6, 2, 6, 1, V6, %%, and "%

(9)tan x = 1; x = ¥4 and >V
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