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Section 4.4: Derivatives of Logarithmic Functions

d 1
EXAMPLE 1: Using Implicit Differentiation, prove e Inx = —.
x x

/
Note: The chain rule states i In(g(z) = g'(z)
dx g()

EXAMPLE 2: Find the derivative
(a) f(x) = cos(Inx)

(b) y =In(1 +Inx)
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d
EXAMPLE 3: Using Implicit Differentiation, prove d—ax = (Ina)a®.
x

d
Note: The chain rule states d_ag(l‘) = ¢'(z) In(a)a?®
x

EXAMPLE J: Find the derivative of f(z) = tan®x + 5t

1
zlna

d
EXAMPLE 5: Using the change of base formula, prove o log, x =

g'(x)
g(r)Ina

d
Note: The chain rule states g log, g(x) =
x
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EXAMPLE 6: Find the derivative of f(x) = logs(5 — x%).

Logarithmic Differentiation: We use this technique in two situations:

(i) When we are differentiating a function of the form y = f(z)9®

(ii) When we wish to split a product or quotient, thereby making the derivative
easier to compute.
EXAMPLE 7. Find the derivative of

(a) f(x) = (sinx)s”
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e (x? + 2)3
(x + 1)* (22 + 3)2

(b)y=



