4.2 Derivatives of Inverse Irigonometric
Functions

Objectives:
« Develop properties of the six inverse trigonometric functions.

 Differentiate inverse trigonometric functions.

Due to the trigonometric functions all being periodic, they are not 1-1 and therefore have no
inverse function. However, all can be restricted on their domain so that an inverse function
exists on that restricted domain.

Definitions of Inverse Trigonometric Functions

Function Domain Range
: . . T T
y = arcsin x iff sin y = x —1l=x=1 -~ =y=s=
- . 2 2
y = arccos x iff cos y =x —1=x=1 Osy=mw
. ™ ™
y = arctan x iff tan y = x —00 <X <00 —5<y<5
y = arccot x iff cot y = x —00 <X <00 O<y<mw
, ™
y = arcsec x iff sec y = x x| = 1 O<sy<sm y# )
: v v
y = arccsc x iff csc y = x x| = 1 ——<y<—, y#0
2 2
, s ,
y = arcsin x y =arctan x

(S
]

[
I
[ Ee o

I
™
I
I
=T A
t
3
-

_ \ 2 -l 1 2
EL } + } x =z
2 -2 - 1 2 -
Domain: [—1, 1] Domain: [—1,1] Domain: (—o0, o)
Range: [— /2, w/2] Range: [0. ] Range: (— /2, m/2)
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Domain: (—oo, —1]JU[1, o0) Domain: (—oo, —1JU[1, c0) Domain: (—oo, o)
Range: [—#/2,0) U (0, w/2] Range: [0, #/2) U (7/2, 7] Range: (0, =)



Derivatives of the Inverse Trigonometric Functions

Let u be a differentiable function of x

d , u' d u'
1. —arcsinuy = —— 4, —arcsecu =
dx V1= 2 dx |u|v/u?—-1
d —u’ d —u'’
2. —arccosuy = —— 5. —arccscu =
dx 1 =2 dx lu|\Vu?—1
d u’ d —u’
3. —arctanu = 6. —arccotu =
dx 1 + u? dx 1 + u?
Example 1

Find the derivative: y = arcsin 2x

https://youtu.be/ZGTZfF4jimk

Example 2

Find the derivative: y = arctan 3x

https://youtu.be/Fhq0drhQwe8

Example 3

Find the derivative: y = arcsin\/;

https://youtu.be/WdkNOFOdK3k

Example 4

Find the derivative: y = arcsec e>*

https://youtu.be/UsdwAxj_O_E



Example 5

Find the derivative: y = arcsin x +xV/ 1 — x°
https://youtu.be/SSn4Y4Dw3Vs

Example 6

x x\16 — x?

Find the derivative: y = 8 arcsin — — 5

https://youtu.be/89XZm_hvUWY
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