Sec. 8.4 Trigonometric Equations and Inverse Functions
Solving Trigonometric Functions Graphically

1. Enter each side of the equation into y,=
2. Find the point of intersection(s).

Ex: Given that the rabbit population can be found by R =-5000 cos(gtj +10000, find the time
when the population reaches 12,000 rabbits

Solving Trigonometric Functions Algebraically

Ex: Now find the solution to the rabbit situation R =-5000 cos(zt) +10000 algebraically
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The inverse cosine function, also called the arccosine function, is written cos™ y or arccos y

We define cos™ y as the angle between 0 and 7 whose cosine is y. More formally, we say that
-1

t=cos y provided thaty=cosfand 0<¢<n

Note that for the inverse cosine function
* thedomainis—-1<y<1
the range is 0 <7 <m.

Ex. Evaluate without a calculator:
(a) cos™0

(b) arccos(1) (c) cos™' (1) (d) (COS(—l))il
T % ™
2

) j C0$( ‘) ": 5
(7 Z( ] /{ »éf"wtf" o¢ ( x .7 (
a 7 ’7" € ‘é “;"! u 72,4‘ A}i“”ha

o 5135
\4 zcaslhe 0/\
Al / a cosint ot /) -1 _L.
TP Yok has 4 cosineot ) T that has A €& " 7/%2:5 (. ) e e

[.75/



The inverse sine function, also called the arcsine function, is denoted by sin”'y or arcsiny. We

define:
-1
t=sin y provided that y =sin f and —n/2 <t < n/2.

The inverse sine has domain —1 <y <1 and range —n/2 <t <7 /2.

The inverse tangent function, also called the arctangent function, is denoted by tan"'y or

arctan y. We define:
-1
t=tan y provided thaty =tan fand —n/2 <f<m/2.

The inverse tangent has domain —oo <y <o and range —7/2 <t <m/2.

Ex: Evaluate:
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(a) sin"'(1) (b) arcsin(—1) (c) tan"'(0) (d) arctan(1)
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Ex: A. Solvesin 6 =0 9063 for 0<0 <2z . Then write all solutions for the equation.
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B. Solve cos ® = —= for 0 <6 <27z . Then write all solutions for the equation.
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For an angle 0 corresponding to the point P on the unit circle, the reference angle of 0 is the
angle between the line joining P to the origin and the nearest part of the x-axis. A reference angle

is always between 0°and 90°; that is, between 0 and 7/2.
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