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Chapter 3.8

Derivatives of Inverse Trigonometric
Functions

Objectives

* Calculate derivatives of functions Involving the
Inverse Trigonometric Functions.

Learning Target

* 80% of the students will be able to calculate
the derivative of cos™! x.
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Standard

G-C.4 Construct a tangent line from a point
outside a given circle to the circle.

Overview

 Derivatives of Inverse Functions

¢ Derivative of the Arcsine

* Derivative of the Arctangent

* Derivative of the Arcsecant

* Derivatives of the Other Three

Inverse Functions
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Derivatives of Inverse Functions
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If f is differentiable at every point of an interval
I and df /dx is never zero on I, then f has an
inverse and f~1 is differentiable at every point

of the interval f(I).

Derivative of the Arcsine

* x = siny differentiable x=siny
in—m/2<y<m/2 <
* cosy >0

« y=sin"lx

differentiable in
-1<x<1

« Differentiable at >
x==1"7

1

y=sin""x
siny =x
d . d
a(smy)—ax
dy
— =1
cosydx

7T< <T[ >0
—_— —
> y > cosy
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dy 1
dx  cosy
cosy =+/1—(siny)?2 = J1—x2
1
& (sin~1 ) =
xS = e
u is differentiable function of x, |u| < 1 then
d 1 du
—(sin"tw) = —
dx V1 —u2dx
Example 1
Find the derivative of sin=*(x?)
Letu = x?
d d du
2 orein=1(42)) = = (cin—1,) %
Ix (sin"1(x%)) o (sin :) P
-
V1—uzdx
_ 2x
V1 —x*
Exercise 1
Find

d
—(sin™'(1 — x)) 0<x<1
dx




Derivative of Arctangent

Domain of y = tan"! x is R. /’

Differentiable in R. ’/ = tany
y=tan"tx
tany = x

d d
P (tany) =

d
seczyd—Z=1 //

ax
v
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dy 1
dx sec?y
sec2y =1+tan?y
dy 1
dx 1+ tan? y
dy 1
dx  1+a2
If u is differentiable function of x then
.. 1 du
& T T dx
Example 2

A particle moves along the x-axis: t > 0 =
x(t) = tan" 1/t
What is the velocity when t = 16?
v(t) = %tan‘1 Vt
__t 4 _ 1 1
1+ (Vo) dt TV o
1 1

(1) = 1395 Tvie - 136




1/5/2017

Exercise 2

A particle moves along the x-axis:t = 0 =
x(t) =tan~1t.
What is the velocity when t = 2?

Derivative of Arcsecant

Find the derivative of
y =sec”tx when|x| > 1
y =sec lx
secy =x
d d
o (secy) = o
y
-~ =1
secytanydx
dy _ 1 R ;
dx secytany :

secy =x
tany = +4/sec?y —1
dy + 1
dx T xVxz -1
dy
—>0
dx >
dy 1
dx  |x[Vx2 -1
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Example 3
Find
d
asec_l(Sx‘*)
1 d
= —(5x%)
I5x%|/(5x%)2 — 1dx
3 20x3 3 4
5x*V25x8 —1 xV25x8 —1
Exercise 3
Find
d .1
—sec 1o, 0<t<1
dt t

Other Inverse Functions

m m m
cos™lx = P sintx cot™lx = 5~ tan~tx escTlx = Pl seclx

icos’lx = —isin’lx —cot™'x = —itan’1 x icsc’lx = 7isec’1x
dx dx dx dx dx




Example 4

Find the equation for the line tangent to the graph
ofy =cot™lxatx = —1.

-1(_ ::E__ -1(_ ::E__(__E) = §E
cot(1)2tan(1)2 2 7

dcot™1x 3 1 1
dx o 1+x?| 2
x=-1 x=-1

3 1
y- =7+
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Exercise 4

Find an equation for the line tangent to the
graphof y = sec™'x at x = 2.

Homework

p 170: 3-48 multiples of 3




