Unit 3 Derivatives of Exponentials and
Logarithms

3.1 Differentiation of Exponential Functions

Objectives:
 Differentiate natural exponential functions

 Differentiate exponential functions that have bases other than e.

Derivative of e
Let u be a differentiable function of x, then

d
1. —e* =¢*
dx
d
2. —et=¢e"-u
dx

Example 1

Find the derivative: y = e
https://youtu.be/bG0OVgu3i22|
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Example 2
Find the derivative: y = e™%

https://youtu.be/lyz6 TuTHXIo

Example 3

Find f'(x): f(x) = xe*
https://youtu.be/QUIEIF5GaJ0

Example 4

Find f”(x) given f(x) =

2r

https://youtu.be/y9xM17qgs-vw



Bases other than e
Let a be a positive real number such that a # 1 and u be a differentiable function of x, then

d

1. —a*=1Ina-a*
dx
d

2. —a"=Ina-a"-u’
dx

https://youtu.be/udfv895xcMo

Example 6
Find y’ given y = 2%
https://youtu.be/yEdrAQYDZE4

Example 7
2)6 COS X

Find y' given y =
https://youtu.be/wgm7XAKX1NQ

Finding equations of tangent lines

To find the equation of the tangent line to an exponential function at a given point (a, b),
find the derivative of the function, then substitute in the point (a, b) to find the slope of the
tangent line m,. Then use the point slope formula to find the equation of the line.

Point Slope Formula: y = m, (x — x)) + y,

Example 8
Find an equation of the tangent line to the graph at the given point.

f@=e> @ (0, 1)
https://youtu.be/I3rwzq9dVcl

Example 9

Use implicit differentiation to find d_y Then find the equation of the tangent line at the given
X

point.
xe+yet=1 @ (0, 1)
https://youtu.be/8eU9svfuHzg
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