
Section 3.3 Derivatives of Logarithmic and Exponential Functions
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Example: Find f'(x):
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Derivative of Exponential (a > 0)
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Example: Find f'(x):
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Example: Find y':

y = e�5x cos 3x
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Derivative of a Logarithm

Sometimes logarithms can make taking a derivative easier because we can use their super powers to
break functions apart.

We are going to use:

loga � xy � = loga x � loga y
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to our advantage.

Example: Take the derivative of y = �x e
x
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At 1st glance, this function is a mess of product and chain rules � the old way � but watch...

1. Take the logarithms of both sides and simplify as much as you like:

Simplify Lots:
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Example: Take the derivative of y =
4� x
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using logarithms.

Once gain, at 1st glance, this function is a mess of product and chain rules � the old way � but
watch...

1. Take the logarithms of both sides and simplify as much as you like:
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Reduce further if you wish.

Example: Find y' if y = �sin x �ln x

*There is no way to handle this without logarithms because the exponent is not a real number.

1. Take the logarithms of both sides and simplify as much as you like:

ln y = ln �sin x�ln x
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2. Implicitly Differentiate:

1

y

dy

dx
= ln x

1

sin x

d

dx
�sin x � � ln �sin x�

1

x

1

y

dy

dx
=

ln x

sin x
�cos x � �

ln �sin x �

x

3. Isolate
dy

dx
:

dy

dx
= y �cot x ln x �

ln �sin x�

x �
4. Substitute in value for y from the original form:

dy

dx
= �sin x �ln x �cot x ln x �

ln �sin x �

x �
Example: Find y' if y = xcosx
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