
3.6 Inverse Trigonometric Functions and Their Derivatives

d

dx

(
sin→1 x

)
=

1→
1↑ x2

,
d

dx

(
csc→1 x

)
= ↑ 1

|x|
→
x2 ↑ 1

,

d

dx

(
cos→1 x

)
= ↑ 1→

1↑ x2
,

d

dx

(
sec→1 x

)
=

1

|x|
→
x2 ↑ 1

,

d

dx

(
tan→1 x

)
=

1

1 + x2
,

d

dx

(
cot→1 x

)
= ↑ 1

1 + x2
.

Question. What are the functions sin→1(x), cos→1(x), and tan→1(x)? What are the domains and
ranges of these functions?

1

Need wonttestedto S 3know on these

arcsin(x) arccos(x) arcten(x) D sin(X) is the inverse function .2↓
It is not
E

I
-

Sin(x)
.

f(x) = arcsin(X) f(x) = arccos(x) f(x) = arctan(x)

input : a value x input : a value x input : a value X

in [1 , 1] in [-1, 13
in (-0

,
3)

output : an angle o output : an angle & output : an angle
in [-,] with

in [0, it] with in -E , E) with
sin(0)= X cos(0) = X tan(0) = X



Example. Evaluate

(a) sin→1(12)

(b) tan(arcsin(13))

Theorem. Show that
d

dx
sin→1(x) =

1→
1↑ x2

.

Proof.

2

(a) We want an angle O in [ , E] with since = -

sin() = [ and is in [-]

sin"(2) = I

(b) sin(0)=
3 O = arcsin(5) [because O is in [E]]

I

& F By Pythagorean Thm , y= = 22

Y = 25
tanlarcsin()) = tanlo=

Let
y =
sin"(x)

=> sin(y) = X

=> [sincys]= [x]

=> cosly)· =
I

===Minty=z

costly) + sinly) = 1
X = sin(y)



Example. If f(x) = sin→1(x2 ↑ 1), find

(a) The domain of f

(b) The derivative f ↑

(c) The domain of f ↑

3

- [ -E,]

-> (- (2
,
00(0

,52)

(b) Let
y
= sin"(u)

,
u = x- 1

=

- It · 2x

I

= F(x2-1)22x
I

· 2x=

F(x - 2x+1)

2x
I

Ex- x4



Example. Di!erentiate y = cos→1(e2x).

Theorem. Show that
d

dx
tan→1(x) =

1

1 + x2
.

Proof.

4

Let y
= cos(u) u = e v = 2x

=
=

-
1

· e. z
Flev)2

- 22x

-Nex . 2 =

Ne

Let y
= tan(x)

=> tan(y) = X

=> [tancy]= [x]
=> sec'(y). = 1

I I

>= says Italy) 1 + x

Trig identity X = tan(y)
seily) = I+ faily)



Example. Di!erentiate y =
1

tan→1 x
.

Example. Di!erentiate y = x arctan
→
x.

5

- I
= Carctan(x))

- power
Y

- I

y = u u = arctan(X)

x
=
- u.x

=
- Carctan(x)))2 I

1 + X2


