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Section 3.6 Derivatives of Logarithmic and Inverse Trigonometric

Functions

Differentiate f and find the domain of f.
f(z)=Inlnlnz

Solution:

f(z) =Inlnlnz = f'(z)=

Dom(f) ={z |Inlnz >0} ={z |Inz > 1} ={z | > e} = (e,00).

Find o if 2¥ = y*.

Solution:
Yy __ T _ 1 r_ 1 ’ ’ xz , Yy
2y =9y" = ylhzr=zhy = y-;—&—(lnx)-yfx-g-y +lny = ylnx—gyflny—; =
,:lny—y/x
Inz—=z/y
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Find the derivative of the function. Simplify where possible. y = arctan |/ 177.

Solution:
= arctan 17x—arctan -z v =
vy= 14+z 1+
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T—z\> dz \l+z 1+1—w 2\1+x (1+z)?
L+ 1+ l+a
N 1 1/1+2\" -2 14z 1 Q+2)/?2 2
1tz 1-z 2\1-2 (1+2)2 2 2 (1-2)/2 (1+ax)?
1+ 14z
-1 -1
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Derivatives of Inverse Functions Suppose that f is a one-to-one differentiable function and its inverse function

f~ ! is also differentiable. Use implicit differentiation to show that

provided that the denominator is not 0.

Solution:

Ify = f~'(z), then f(y) = . Differentiating implicitly with respect to = and remembering that y is a function of z,

we get f’(y) % =1,s0 % = f’}y) (ffl)/(g;) = W

Use the formula in Exercise 83.

If f(z) =+ €%, find (f71)(1).

Solution:

f(x)=z+e® = f'(xr) =1+ e" Observethat f(0) = 1, so that f~'(1) = 0. By Exercise 83, we have

1 T 1 1 1
F(FYL) £ (0)  1+e 141 2




