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Derivatives of Inverse Functions

Theorem:  Let  be a function whose domain is an interval .0 M
If  has an inverse function, then the following statements are0
true.

1.  If  is continuous on its domain, then  is continuous on its0 0�"

     domain.

2.  If  is differentiable at  and then is differentiable0 - 0 Ð-Ñ Á !ß 0w �"

at 0Ð-ÑÞ

Theorem:  Let  be a function that is differentiable on an interval0
M 0 1 1 B.  If  has an inverse function , then  is differentiable at any 
for which Moreover,0 Ð1ÐBÑÑ Á !Þw

  ,1 ÐBÑ œ 0 Ð1ÐBÑÑ Á !w w"
0 Ð1ÐBÑÑw

1.  Let 0ÐBÑ œ B � B � #BÞ& $

Let  be the inverse function of 1ÐBÑ 0ÐBÑÞ
 a. What is the value of when ?1ÐBÑ B œ #

 

 b. What is the value of when ?Ð1Ñ ÐBÑ B œ #w
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The reciprocal relationship shown in example 1 is sometimes

written as:  .C
.B

"œ .B
.C

2.  Let 0ÐBÑ œ >+8Bß � � B �1 1

# #

     Find the derivative of the inverse tangent function.

Note:  This shows that the derivative of an inverse trig function is
an algebraic function.  Just like the derivative of the transcendental
function  is an algebraic function .0ÐBÑ œ 68B 0 ÐBÑ œw "

B

Derivatives of Inverse Trigonometric Functions:
Let  be a differentiable function of .? B

. ? . �?
.B .B"�? "�?

Ò+<-=38?Ó œ Ò+<--9=?Ó œ
w w

# #È È   

. ? . �?
.B "�? .B "�?Ò+<->+8?Ó œ Ò+<--9>?Ó œ

w w

# #   

. ? . �?
.B .Bl?l ? �" l?l ? �"

Ò+<-=/-?Ó œ Ò+<--=-?Ó œ
w w

# #È È  
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Proof for .
.B Ò+<-=38BÓ œ

3.  Differentiate C œ +<-=/-Ð#BÑ
 

4.  Differentiate C œ #68Ð> � %Ñ � +<->+8# >
#

5 Differentiate Þ C œ +<-=38Ð/ Ñ$B
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6.  Find the equation of the tangent line to the graph of the
equation  at (0,0).+<->+8ÐBCÑ œ +<-=38ÐB � CÑ


