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Derivative of the inverse function

1. In class we have had two different methods for finding the derivative of an inverse function y = f−1(x).
Describe both methods:

(a)

(b)

2. Our goal now is to show that these methods are really the same.

(a) Start with the equation y = f−1(x). Rewrite this so that x is a function of y.

[Hint: Use properties of the inverse function]

(b) Now use implicit differentiation to find dy
dx . Make sure to write your answer in terms of x.

(c) Observe that you have just used one method for ‘differentiating the inverse’ to derive the other.

(d) True of False: When performing implicit differentiation we are secretly using the

i. Product rule T/F

ii. Chain rule T/F

iii. Quotient rule T/F
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Case study: csc−1(x)

1. Find the derivative of csc(x). State what rules you are using to make this computation.

2. Sketch the graph csc(x). Pick a suitable domain that will allow you to take the inverse function. Why
is it important to restrict the domain in this way? Highlight the restricted domain on your sketch.

restricted domain:

why:

3. Using this choice of restricted domain, sketch the graph of the inverse function csc−1(x). State the
domain and range of this function:

domain:

range:

4. Find a suitable domain in which the derivative of csc(x) that you found in part 1 is non-zero.
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5. Using whichever method you like, find the derivative of csc−1(x), leaving your answer in terms of y
and involving trigonometric functions. Your answer should begin as follows:

“Since the derivative of csc(x) is non-zero in the domain ( , ) ∪ ( , )...

6. Your answer should involve two different trigonometric functions, both should be functions of y. Our
goal now is to rewrite these as functions of x.

[Hint 1: Find a relevant trigonometric identity involving cot(x)]

[Hint 2: Our answer should not involve trigonometric functions anymore]

7. Finally, put your answer for part 5 and part 6 together and find the derivative of csc−1(x).

[Hint: There should be a choice of sign. Use the graph for csc−1(x) from part 3 to inform this decision]




