4.6: Inverse trigonometric functions
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e INVERSE SINE: If —3 <zr< 2 then f(x) = sinz is one-to-one, thus the inverse exists,

denoted by sin™!(z) or arcsin x.

y =sinzx

Yy = arcsinr &

Domain [

=\

)

["‘) \]

b\\]

Range

3.3

Cancellation equations:

£ 1) = Simx

\ () = oxl,‘ln)‘

and

if ——<z<o

arcsin(sinz) =« if — 3ST<3
-‘ -

£ (£ =x

sin(arcsinz) =z if —1<x<1
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EXAMPLE 1. Find the exact values of the expression:
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(a) sin~'0 =0 in T )
Sin L = 0)

(b) arcsin(—1) =-'u;:

(c) sin™'(0.5) =

N

V2
(d) arcsin (_ 2) — _':l_r
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(g) arcsin (Sin 5??)
4

orcsin(smx) =X



EXAMPLE 2. Sketch the graph of arcsin(x).




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

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

Y = CcosT

Yy = arccosx

Domain | (o ,®7

C-1,1]

Range | (-1, 1]

>F’ Co,w)

Cancellation equations:

and

EXAMPLE 3. Sketch the graph of arccos(z).

EXAMPLE 4. Sketeh the grap

h
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arccos(cosz) = x

cos(arccosz) = x

if 0<xz<nm

—1<r<1.

h of arccos(x). 'Y
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EXAMPLE 4. Find the exact values of the expression:

_ " n
(a) arccosl) = — Coh 5 © O
(b) cos'1 = Q ¢y O = A
)
(c) arccos(—=1) = R o

(d) arccos0.5 = Q@r¢€ CoA -1' -
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(e) arccos (\/_)=I~. L s 5_!. () -z -
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)i () = 5

(i) cos(arceos2)  LNARL{NRD | 2 s not i the
dowain 6&fy arces

(j) arccos (ms (—g)) = avews ( cmL‘;\ ;11_;’;
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e INVERSE TANGENT: If - &« < %, then f(z

exists, denoted by tan™!(

() or arctan x.

y=tanxr y = arctanr
: (-, d’\
Domain ( T, 3.
- T _3T ZI 7
Range (- », 09) ( > z ’

V' N

= tan x is one-to-one, thus the inverse

Cancellation equations:

and

arctan(tanz) =z if — % \ (%

tan(arctanz) =z for all .

_J




EXAMPLE 5. Find the exact values of the expression:
ton Q=0

(a) arctan) = O -1

\K!

(b) arctan(—1) =~ _=y __\3
"'.Q-“D" G RN

(d) t*m(awme z) = tan® = ‘_
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(e) arctan (tan ?) :w(}(c‘\'m( 'l > =
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EXAMPLE 6. Find the following limits:

(a) lim arctanz= X (b) lim arctanz= —13:

T30 o B F——o0
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EXAMPLE 7. Sketch the graph of arctan(z).
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Derivatives of Inverse Trigonometric Functions:

EXAMPLE 8. (a) Find the derivative of f(x) = arcsin z.

\6: oscsSin X 5:'033-:1 |
fSih';‘ =X [— > G x
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(b) Find < ! (Qrc sin (3 x#l)
in _ _ _ _
T (Ncsm 3 %))
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= Gy x+l)>
(ourc sin (3 ;t-ﬂ\)"

=T = — \%“
\- (’Sx-l-ﬂz' (Mrc sin( 3x+l\)



TABLE OF DERIVATIVES OF INVERSE TRIGONOMETRIC FUNCTIONS

d 1

S 5] = —-l<r<l

1 (arcsin x) Vg T

d 1

E(arccﬂsm) = e —-l<zr<l

d 1
T (arctanz) = [T

w.

A
EXAMPLE 9. Find the derivative of f(x) = sin™'(arctan z)




EXAMPLE 10. Find domain of the following functions:

(a) f(z) = arcsin(4dzx + 2)
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(b) f(x) = arctan(4z + 2)
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