
AB Calculus: Derivatives of Inverse Functions Name: ________________________________ 
 

Example 1: Suppose = sin . Find  using implicit differentiation. 
 
 
 
 

 
Derivatives of Inverse Trig Functions where u is a function of x 
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Notes:  

 Domains are restricted to make them functions so do not worry about sin  versus Sin . 
 sin  and arcsin  are the same thing. Both refer to the inverse sine function. 

 

Example 2: Find sin ( )   
 
 
 
 
 

Example 3: Find tan (√ − 1)   
 
 
 

Example 4: Find sec (3 )  
 
 
 

 
Derivatives of Other Inverse Functions 

Example 5 Graph the line = 2 + 1 

 

a) What is the slope of the line? 
 

b) Find the inverse of the function and graph it. 
 

c) What is the slope of the inverse function 
 

d) If (2, 5) is on the original line, what point does it correspond to on the 
inverse function? 

The slope of the line at ( , ) on the original function is the ____________ of the slope of the inverse. The 

difference is that the inverse is calculated using the point ____________ instead of ( , ).  



There are two methods you can use to find the derivative of an inverse function. Method Number 1: 
 

Steps for finding derivatives of Inverse Functions Using Implicit Differentiation 
 
1. Find the point if you are only given one coordinate by substituting into the original function. Remember, an 

x-value on an inverse is the y-value on the original 
2. Find the point on the inverse function 
3. Interchange x and y in the equation and derive implicitly 
4. Substitute the inverse point into the equation and solve for .  

 

 
The other method is to use the property that the derivative of an inverse function at (p, q) is going to be the 
reciprocal of the derivative of the original function at (q, p). 
 

Derivative of the Inverse Function at (p, q) 
 

( )′( ) =
1
′( )

 

 
The derivative of ( ) at the point ( , ) is the reciprocal of the derivative of ( ) at the point ( , ). 
 

 
Example 6 Let ( ) = + 2 − 1. Find of ( )′(−1) at the point (0, −1) using both methods. 
 
 
 
 
 
 
 
 
 
 
 
 

Example 7 Let ( ) = + 2 − 1. Find  using both methods. You can use your calculator to help 

you find the missing coordinate. 
 
 
 
 
 
 

 
  


