Find the derivative of the function y = arctanz.
Solution: Since y = arctan x = tan™! x, we have

tany = tan(tan"'z),
tany = «x.
The derivative of tany is:
—tany = i siny
dy dy cosy
cos?y +sin’y
- cos?y
= cos12 J = sec?y.

Take the derivative of both sides of the equation tany = = to get

—tany = ix,
dx dz
(Chain Rule) diy(tan Y) Z—Z = 1,
1 d
( cos?y ) ﬁ = 1
Z—i = cos’y = cos?(arctanz)

So the derivative of the function y = arctanz is g—g = cos?(arctan x). This formula
gives a correct answer but it can be simplified. Consider the right triangle:

tany = x, y = arctanx
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COSY = A=
x
Then cos? y = ( 13—12 )2 = ﬁ Thus if y = arctan z then
dy cos®y
dx
1
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