Exploring Derivatives of

Inverse Functions

Purpose: To investigate inverse functions and their derivatives.

Two functions, f(x) and g(x) are said to be inverses of each other if f(g(x)) = g(f(x) = x for all values of x where the expressions are defined.  

 SEQ CHAPTER \h \r 11.
The graph of f(x) is shown in the window.
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a.
Write an equation for f(x).   _________________________

b.
In the window sketch the graph of y = g(x) where g(x) is the inverse of the function shown.

c.
Write an equation for g(x).   _________________________

d.
What is the y-intercept of f?  _________________________

e.
What is the x-intercept of g? _________________________

f.
What is the x-intercept of f?  _________________________

g.
What is the y-intercept of g? _________________________

h.
How do the domain and range of inverses relate to each other? 
 SEQ CHAPTER \h \r 12.
a)  Which of the following functions have an inverse function?
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          Figure A

Figure B
       Figure C

      Figure D

 SEQ CHAPTER \h \r 1b)
What can you say about the sign of the derivative of a function whose inverse is also a function.  (Answer in complete sentences.)

c)
Based on your conclusion in part b), does 
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 have an inverse function?  Explain.
 SEQ CHAPTER \h \r 13.
Use your calculator and properties of inverse function to approximate g(10), where g is the inverse of 
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4.
Use the inverse features on your calculator to graph 
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 and its                                      inverse in the window provided.  
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 SEQ CHAPTER \h \r 1Sketch the graph of y = x in the same window.  What do you notice?

 SEQ CHAPTER \h \r 15.
Another way to graph inverses is to use parametric equations.  Set the MODE to PARAMETRIC  SEQ CHAPTER \h \r 1and type in the following equations 
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Let your window settings be [-4.7, 4.7] by [-2.1, 4.1] with TSTEP= 0.1.

 SEQ CHAPTER \h \r 1This will graph the function 
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 SEQ CHAPTER \h \r 1a.
Trace along the first curve, f, to the point where x = 1.  y = f(1) = ______

b.
Use the down arrow to jump to the inverse function, g.  What are the coordinates of this point? _____   Write the answer in function notation.

 SEQ CHAPTER \h \r 16.
To investigate the derivatives of inverse functions, use the CALC menu
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 SEQ CHAPTER \h \r 1Move the cursor to the point where x = 1 and press ENTER.

a)
Record the value of the derivative f’(1) = _______

b)
Now use the down arrow to jump to the point on g that corresponds to the point on f where x = 1.  What is the value of the derivative at this point? ______  

Write the answer in function notation.  g’(?) = ______
c)
Write an equation that relates the two derivatives. _________________

 SEQ CHAPTER \h \r 17.
Using the method above, find g’(2), where g is the inverse function of 
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 .  Explain your work.

8.
 SEQ CHAPTER \h \r 1We can find the derivative of the inverse of a function using the chain rule.  The proof is shown below.  Give a reason for each step.
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Problems

9.
Use the method shown above to answer the following question.  Given that 
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 .  If f and g are inverses to each other, then 
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10.
Let 
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 .  If h is the inverse function of f, then 
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A.     
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11.
Let 
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 .  If g(x) is the inverse function of f(x), what is 
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12.
Suppose that 
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13.
Two functions f and g are differentiable for all real numbers, and g is strictly increasing.  The table below gives values for the functions and their first derivatives at selected values of x. 
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If 
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 is the inverse function of g, write an equation for the tangent line to the graph of 
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