4.6: Inverse trigonometric functions
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e INVERSE SINE: If — <=« 3 then f(x) = sinx is one-to-one, thus the inverse exists,

]
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denoted by sin™'(z) or arcsin z.

sin ax Yy = arcsin
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arcsin(sinz) =z if —
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y=
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Cancellation equations:

and

sin(farcsinz) =z if —1<a<1.




EXAMPLE 1. Find the eract values of the expression:
(a) sin™10 = 0 ) Lecaunt S0 =0

(b) arcsin(—1)
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g) arcsin [ sin— |= il s (- Ey) =
(g) arc 111( n 4)- artsm(s.h(— Eh —‘%_
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arcsin | si =z = - ¢, Tu
(h) ar 111(111( 3)) = % e,a Canc. v k]_TL—!"w,‘
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Sin gih\ = Sin (’ -%\
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(i) arcsin (sin;) =z I.
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EXAMPLE 2. Sketch the graph of arcsin(x).
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— Y = Qk(Lin X




e INVERSE COSINE: If 0 < = < 7, then f(xz) = cosz is one-to-one, thus the inverse

exists, denoted by cos™!(x) or arccos . T

Y = CcosT Y = arccos
Domain | ( 0, 1\1 % (- Iy 1) . -
. &
Range £_|‘. |'l (o %1‘] 0 -
Cancellation equations:

arccos(cosz) =z if 0<zr<m

and

cos(arccosz) =z if —1<a<1.



EXAMPLE 3. Find the exact values of the expression:
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(a) arccos() = -i Coh 5 © O
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(b) cos™'1 = Q > ¢y O
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(c) arccos(—1) = K Car R
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(d) arccos0.5 = Qre CoA ...l =
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(f) sin (?aIUOb) p— a Sm a.rCCOb _,) (’05 (‘MCCA‘) -g) =

2
3

Lt
5

3
g.’-

[ =)



(h) arccos (CUS

(i) cos (arccos2)
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o INVERSE TANGENT: If —% <z < I, then f(r) = tanx is one-to-one, thus the inverse

exists, denoted by tan~!(z) or arctan z.

y = tan x y = arctanx ® '&dh-
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Cancellation equations:

arctan(tanz) =z if — 5 Cz g X = + ’_:.-
and Qre V¢ rH )

tan(arctanz) = x  for all =.
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EXAMPLE 5. Find the exact values of the expression:

(a) arctan0 = O ) "TMI\ 0:=90
b) arctan(— -3 | L ;'- h‘
(b) Y ton T 1 > ?
(c) tan™! ( ) X
G
ton X - L
6
(d) ta,n(mu:nc::r) = {an® \
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EXAMPLE 6. Find the following limits:

(a) lim arctan =N (b) lim arctanz= <« W
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Derivatives of Inverse Trigonometric Functions:

EXAMPLE 8. (a) Find the derivative of f(x) = arcsinx.
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TABLE OF DERIVATIVES OF INVERSE TRIGONOMETRIC FUNCTIONS

i 1 \
—(arcsinz) = , —l<x<l ' e ‘
dx 1 — 22 MQMD r "{)

d 1

dl(a,m 0sT) = —m , —l<z<l

: 1
—(arctanz) = _

d
dz 14 22
d, 1
ﬁ(cut ;II) = — l + _T'E

EXAMPLE 9. Find the derivative of f(x) = Qin_l(arc-t.a,n x)

o
£'(w) = S‘\_‘_‘( Sin (Wrch )
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EXAMPLE 10. Find domain of the following functions:

(a) f(xr)=arcsin(dr +2) = Qre Sm W
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(b) f(x) = arctan(4z + 2) _—
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