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

sin θ = c (−1 ≤ c ≤ 1)

cos θ = c (−1 ≤ c ≤ 1)

tan θ = c

2. Find the solution θ in one period and then find
the general solutions by adding an integer number of
periods.

ex. Solve the equation 2 sin x− 1 = 0.
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ex. Solve the equation tan2 x− 3 = 0.

Checkpoint: Lecture 34, problem 1

ex. Find the values of x for which the graphs of
f (x) = sin x and g(x) = cos x intersect.
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ex. Solve the equation sin3 θ = 2 sin θ.

Checkpoint: Lecture 34, problem 2

NOTE: Do not cancel the factor sin θ from both
sides! This will eliminate some solutions.

Trigonometric Equations of Quadratic Types

Quadratic Equations Quadratic Type Equations

2x2− 3x+1 = 0 2 sin2 x− 3 sin x+1 = 0

L34 - 4

sin O 25in 0 0 sin 0 0 Sino 2 0

Sino Sino 2 D sin20 2
IT

soo Sino It
7

op D N'T NOSOLUTION B C0 0 t.net 2hT
IF IS NOT IN0 117 n 21T Ttt 2nF THE RANGEOF
I I SINCE

FL 71 AUD T2 L

L H
DONTDIVIDE BY AVARIABLE CAN LOSESOLUTIONS

2x 1 x l D 25in x 1 Sin X 1 0

OR LET 4 Sin X THEN yZ Sin4x
SO 242 34 t 1 0

SUBzu 1 4 1 0
Ju sink

25in x 1 sink 13 0



ex. Find all solutions in the interval [0, 2π).

1) 2 sin2 x− 3 sin x + 1 = 0

2) 2 tan2 x− 5 tan x + 2 = 0

3) 1 + sin x = 2 cos2 x

Checkpoint: Lecture 34, problem 3
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ex. Find all solutions in the interval [0, 2π).

1) sin θ + cos θ = 1

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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2) tan θ + sec θ = 1

Checkpoint: Lecture 34, problem 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 2 sin 3x− 1 = 0.

1) Find all solutions of the equation.

2) Find the solutions in the interval [0, 2π).
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ex. Consider the equation
√
3 tan

x

2
− 1 = 0.

1) Find all solutions of the equation.

2) Find the solutions in the interval [0, 4π).

Checkpoint: Lecture 34, problem 5
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Using Inverse Trigonometric Functions

ex. Solve the equation sec2 x− tan x− 3 = 0.

L34 - 10

ur

Htank

It tan 2x tan 3 0

tan tanx 2 0

tan x 2 tan x 11 0

tan x 2 0 tan x 1 0

tanx 2 tan x 1

IT
tanx 2 4

x arcta
x 3


