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| 5.4 Equations and Graphs of Trigonometric Functions

February 08, 2016

You can represent phenomena with periodic behaviour or wave characteristics by trigonometric

functions or model them approximately with sinusoidal functions. You can identify a trend or
pattern, determine an appropriate mathematical model to describe the process, and use it to

make predictions (interpolate or extrapolate).

Example 1

Solve a Trigonometric Equation in Degrees

Determine the solutions for the
trigonometric equation 2cos’x—1=0
for the interval 0°< x <360°.

Solution

Method 1: Solve Graphically

The solutions to the equation 2cos*x—1=0
for 0° < x < 360° are the x-intercepts of the
graph of the related function. Thus the
solutions are:

- 455, 1357, 935°, 315"

Method 2: Solve Algebraicall
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Determine the solutions,for the
trigonometric equation 2sin®x-3=0
for the interval 0°< x £360°.
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Example 2 — —")
Solve a Trigonometric Equation in Radians

Determine the general solutions for the trigonometric equation 16 = 6cosgx +14.

Express your answers to the nearest hundredth.
(xosTx-2 =0

Solution

Method 1: Determine the Zeros of the Function

Rearrange the equation 16 = 6cos g x+14

so that one side is equal to 0. Thus consider

\ )
(R R

the graph of:
alo@sEX-= 0

The solutions to the equation are the x-intercepts.
From looking at the graph the x-interceptz are

approximately x = and x =

2P 9 b®

-

hod 2: Determine the Points of Int i

Graph the functionslﬁ.-.ﬁ&ﬁh%;_ﬂi’and

In the interval 0 £ x £ 12 as shown, the points

[/
of intersection are x = |lq| and x = .

The period of the function is IE radians.

The points of intersection repeat in multiples of

!2 | radians from each of the intercepts. The
zeneral solutions to the original equation are:

O 4 o M2 fadien,
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| cos’ (0""'7'0

\0
Solve for x: 16=6cos—gux+14 4<‘_‘
(0(05 %.)( = a a$q'

)
= T — @
CosTx = = Tx =1

(0:&1‘)()-_ 1 apxal 30%= %1

- %4
X.=1 X= 5
Cosm=_1 30 3
=0
3 X =24 X=1

1. The partial graphs of the functions
v =4sin 2(x + 45°) and the line y= 3 are
shown. Determine the solutions to the
equation 4sin 2(x + 45°) = 3 over the
interval 0° < x < 360°. Express your

answers to the nearest degree.
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y = dsin 2x + 45%)
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