Calculus I Section 3-7: Derivatives of Inverse Trig Functions

Question 4

Let

f(z) = tan™ (/1 — 22)

(a) Determine the domain of f(z).

(b) Compute f'(z) for z € (—1,1).
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Calculus I Section 3-7: Derivatives of Inverse Trig Functions

Question 4 - Solution

(a) Domain:
Since f(z) =tan™!(v/1 — 22), we require the expression under the square root to be non-negative:

l1-2?>0=2"<1=-1<z<1
But the square root function v/1 — 22 is only real for z € [—1, 1], and since it appears inside an inverse
tangent (which is defined for all real inputs), the domain of f is:
[_17 1]
(b) Compute the derivative:
Let’s differentiate using the chain rule:

1 du

f(z) =tan"'(u), whereu=+/1—22= f'(z)= TTw? i

Now compute g—g where u = V1 — 22

L S
dr 21— 22 N

Next, compute 1 +u? =1+ (1 — 2?) =2 — 2?
So:

o= () = | g
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