Precalculus

Lesson 7.1: The Inverse Sine, Cosine and Tangent Functions

Mrs. Snow, Instructor

WHEN YOU CAN GRAPH INVERSE TRIG
,FUNCTIONS IN TWO MINUTES
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YOU/HAVE MY PERMISSION TO
AL 2 e
Inverse: A mathematical operation that is the opposite effect of another operation. The
operation undoes what the first operation did! Some examples of inverse operations include
addition and subtraction and multiplication and division.

In 5.2 we studied inverse functions. If a function is one-to-one it has an inverse function
(one function undoes the other). To make a function one-to-one, place restrictions on the
domain. While trig functions are of course functions, they are not all one-to-one. By placing
limits on the domain, a trig function may be forced into being one-to-one.

Remember to find the inverse simply switch the x and y values; x is y and y is x.
Switch the domain and range.

Inverse Sine Function: sin~1 is also known as arcsine and written as arcsin
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sinx =y sin"ix=y sin~lx=y

Restrict Sine’s domain to | Domain: [—1,1]

. Domain: (oo, o)
allow for an inverse g

(restricted domain):%,ﬂ
' Range: [~1,1]

function Range: ‘E?z_f]

the inverse sine, the operation is undone!



Finding the exact value of an inverse sine function; we are looking for an angle 6,
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Approximate values of inverse sine functions may be found using a calculator. Express the

answer |@ro nded m es. What quadrant will you find these angles?
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yfunction. *This is crucial when determmmg the value of a composite funcﬂon where the inner
function is outside the domain restrictions.
In the terms of the sine function and its inverse, we have the following properties:

F(f(x)) = sin™ (sin’x)
f(f“i(x)) = Sil’l(Sil’l_lx) =%
N
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where ——=x =
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where -1 =x=1

Find the exact value of composite functions:
e Can we use composite function rules from above?
¢ Work from the inside out. *"

e When sine is the inside function, solve for sin 9,

¢ Then deal with the inverse function, make sure you pay atteption to the domain of x!!!
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sin‘l(sin—zﬁ) \ﬁng--l,,. sin(sin™1(-.5)) sin(sin‘lgl.S))
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Same process may be used for cosine: Q CCCoSve oreos C__'/
Inverse Cosine Function: cos™! also called arrcasine and written a‘s,a;@
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cosx =y I cos tx=y cos tx=y
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Domain: (o0, @) /] Restrict Cosine’s domain to Domain: [—1, 1]
(restricted domain): [0, ] | allow for an inverse function
Range: [—1,1] _____3 N %\ . \] Range: [0, 7]
Finding the exact value of an inverse cosine function; we are looking foranangle, 0 <8 <m -
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In the terms of the cosine function and its inverse, we have the following properties:

F(f(x)) =cos'(cosx) =x  where0=x=mx

f(f ' (x)) =cos(cos'x) =x where-l1=x=1

Can we use composite function rules from above?

Work from the inside out.

When cosine is the inside function, solve for cosé,

Then deal with the inverse function, make sure you pay attention to the domain of x!!!

o PR el

02T ¢

N > ) CpeT N =)
\2 1 - 2T T2

Cos™ TH=0 [gk: Losime

B r’ D- %

g 2Ty PSC L )= toy

A

i e

V
Wi

cos(cos™* m) / V3
T [ =
Todevnd —\ETE) 5“{(/6 (2)) -':%_

ul<o 9
(osive of whak X =314/

Fal<e 3

—-———L;:i—_\

Vewa

(oroee]




Inverse Tangent Function: tan~lalso called arctangent and written as arctan
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The inverse tangent function is the function tan™! with domain of all real numbers and range

(—g,%)defined by

y =tan"'x means

CF/ Range: = (_7”,2)
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EXAMPLE Evaluate the inverse tangent functions; find 6 for _E—ﬂ <8< g-ﬂ
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In the terms of the tangent function and its inverse, we have the following properties:
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Precalculus
Lesson 7.2: The Inverse Trigonometric Functions (continued)

Mrs. Snow,

Composing a Trig Function
What???? Evaluate a trig function involving inve

Instructor

rse functions.

' Find the exact value of : 1. Let @ equal the inverse function
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Write a Trigonometric expression as an Algebraic Expression:
Look back to the first example. What is the first s';,ep\?
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