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Inverse Trigonometric Functions

> DEFINITION 1 Inverse Sine Function

The inverse sine function, denoted by sin~! or arcsin, is defined as the inverse of

the restricted sine function y = sin x, —m/2 = x = /2. So

y=sin"'x and y = arcsin x

are equivalent to
—m2=y=7/2, -1=x=1

sin y = x where

In words, the inverse sine of x, or the arcsine of x, is the number or angle y,
—m/2 =y = /2, whose sine is x.
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Restricted sine function

SINE-INVERSE SINE IDENTITIES

—-1l=x=1 f(f (%) = x

—m/2<x<m/2

Inverse sine function

sin (sin”'x) = x
sin"! (sinx) = x FH(f(x) = x
sin (sin™*0.7) = 0.7 sin(sin™*1.3) # 1.3

sin"*[sin (—1.2)] = —1.2  sin"[sin(=2)] # -2

[Note: The number 1.3 is not in the domain of the inverse sine function, and —2
is not in the restricted domain of the sine function. Try calculating all these exam-
ples with your calculator and see what happens!]

Domain =[—1, 1]
| Range = [-3, 5]
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> DEFINITION 2 Inverse Cosine Function

The inverse cosine function, denoted by cos” ! or arccos, is defined as the inverse

of the restricted cosine function y = cos x, 0 =x = . So
y =cos 'x and  y = arccos x
are equivalent to
cosy =x where O=y=m —-l=x=1

In words, the inverse cosine of x, or the arccosine of x, is the number or angle y,
0 =y =, whose cosine is x.
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Domain = [0, 7] Domain = [-1, 1]
Range = [-1, 1] Range = [0, 7]
Restricted cosine function Inverse cosine function

COSINE-INVERSE COSINE IDENTITIES

cos (cos_1 X)=x —“1=x=1 firix=x

cos ' (cosx) = x O0=x=m FHF) = x
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> DEFINITION 3 Inverse Tangent Function

The inverse tangent function, denoted by tan ' or arctan, is defined as the inverse
of the restricted tangent function y = tan x, — /2 <x < w/2. So

y=tan"'x and y =arctanx
are equivalent to
tan y = x where —m/2 <y < /2 and x is a real number

In words, the inverse tangent of x, or the arctangent of x, is the number or angle y,
—m/2 <y < /2, whose tangent is x.
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Restricted tangent function Inverse tangent function

TANGENT-INVERSE TANGENT IDENTITIES

tan(tan'x) =x —o<xy<® fF ) = x

tan~! (tanx) = x —m2<x<w2 fYx)=x
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SUMMARY OF sin~?, cos™, AND tan™*
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y=sin"'x is equivalent to x = sin y where —1=x=1, —m/2<y=m/2
y=cos 'x is equivalent to X =cosy where —1=x=1,0=y=m7
y=tan'x is equivalent to x=tany where —o <x <, —m/2 <y<m/2
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Y= sin”1 x y=cos ' x y=tan"'x
Domain = [-1, 1] Domain = [-1, 1] Domain = (—, ®)
Range = [-3, 7] Range = [0, ] Range = (~Z,

> DEFINITION 4 Inverse Cotangent, Secant, and Cosecant Functions

y=csc !x is equivalent to
is equivalent to

y=sec 'x

y=cot 'x

Domain: x= -lorx=1
Range: —nw/2=<=y=w/2,y# 0

is equivalent to

where —m/2<y=mw/2,y# 0, x| = 1

X =cscy
x = secy where 0 =y=m y#n/2, |x =1
x =coty where 0 <y <, —o < x < ®
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Domain: x=-lorx=1 Domain: All real numbers
Range: 0 =y=m, y# n/2 Range: 0 <y<mw

[Note: The domain restrictions used in defining sec' and csc~' are not universally agreed upon.]
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