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Solve trig equations

Given any trigonometric equation, finding a solution depends on rewriting the equation as one of the 

following two types. 

Two fundamental types of equations.

à Type 1. sin k x = c, c a constant.

k = 1. In the interval 0 § x < 2 p, there are two values of x, call them x1 and x2, that make this equa-

tion true. In the interval H-¶, ¶L, there are infinitely many values based on x1 and infinitely many 

values based on x2. The sequence based on x1 may be written x1 + 2 n p, n œ � and the sequence 

based on x2 may be written x2 + 2 n p, n œ �.

k π 1. An example provides the clearest explaination of the technique for solving this type of equa-

tion. Consider the equation sin 2 x =
3

2
. Since sin

p

3
 and sin

2 p

3
 are each equal to 

3

2
, we know that 

the equation is satisfied when either 2 x =
p

3
+ 2 n p or 2 x =

2 p

3
+ 2 n p. Then,

(1)  2 x =
p

3
+ 2 n póx =

p

6
+ n p,

and

(2)  2 x =
2 p

3
+ 2 n póx =

p

3
+ n p.

\ x =
p

6
+ n pÎ x =

p

3
+ n p.

à Type 2. sin k Hx - aL = sin m Hx - bL.

sin k Hx-aL = sin m Hx- bL is true when k Hx-aL = m Hx- bL+ 2 n p. But, recall that 

sin q = sin Hp- qL. So, sin k Hx-aL = sin m Hx- bL is true when k Hx-aL = p- Hm Hx- bLL+ 2 n p. 

Example. Solve sin 2 Ix- p

3
M = sin 3 Ix- p

6
M.

Rewrite sin 2 Ix- p

3
M as sin I2 x-

2 p

3
M and sin I3 x-

p

2
M. So we want to solve 

(1)sin 2 x-
2 p

3
= sin K3 x-

p

2
O

This equationis true when

(2)2 x-
2 p

3
= K3 x-

p

2
O+ 2 n p

or

11-02-15 solve trig eqn.nb (RT)      Page 1



(3)2 x-
2 p

3
= p- K3 x-

p

2
O+ 2 n p

Working with equation (1),

I2 x-
2 p

3
M = I3 x-

p

2
M+ 2 n p

ó2 x = 3 x-
p

2
+ 2 n p+

2 p

3

ó2 x = 3 x+
2 p

3
-

p

2
+ 2 n p

ó2 x = 3 x+
p

6
+ 2 n p

óx = -
p

6
+ 2 n p

Working with equation (2),

I2 x-
2 p

3
M = p- I3 x-

p

2
M+ 2 n p

ó2 x-
2 p

3
= p- 3 x+

p

2
+ 2 n p

ó5 x =
13 p

6
+ 2 n p

óx =
13 p

30
+

2 n p

5

\ x = -
p

6
+ 2 n pÎ x =

13 p

30
+

2 n p

5
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