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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration

Bacteria reproduce by binary fission.
A single cell divides to form 2 cells.
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5.4 Exponential Functions: Differentiation and Integration

Bacteria reproduce by binary fission.
Consider a single cell: £ O
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y = 2xis exponential function.
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Exponential Function %
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5.4 Exponential Functions: Differentiation and Integration

Natural Exponential Function
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Properties of the Natural Exponential Function
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Properties of the Natural Exponential Function

y=eX
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Properties of the Natural Exponential Function

y=e>x
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5.4 Exponential Functions: Differentiation and Integration

Solving equations with variable exponents
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5.4 Exponential Functions: Differentiation and Integration

Solving equations with variable exponents

471_&’(._._ £2 Fsdletax
= §3/4

2 approaches:

1. find In of both sides 2. convert to logarithmic form
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5.4 Exponential Functions: Differentiation and Integration

'3 - }g F: solve for x
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5.4 Exponential Functions: Differentiation and Integration

. Inax
- s =)

2 approaches:
1. find In of both sides 2. convert to logarithmic form
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5.4 Exponential Functions: Differentiation and Integration

o Fx =1 Fix

The log is the exponent.
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5.4 Exponential Functions: Differentiation and Integration

o Fx =1 Fix
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The log 1s the exponent.
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration

0. _On x=10 Fox
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5.4 Exponential Functions: Differentiation and Integration

0. _On x=10 Fox
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compare answers: "How are they different?

) = ()

Which is correct for the original problem? ~ =~
(Sketch y; = In x2 and y, = 10 to find out.)
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5.4 Exponential Functions: Differentiation and Integration
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Finding the derivative......
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration

Example of Exponential Function used in Statistics

Standard Normal Probability Density Function
has mean of 0 and Inflection pointat + lo

—x% /202

1
f(x)_—a\/ﬂ

Find the inflection points ifg=1

(See textbook to check your solution)
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5.4 Exponential Functions: Differentiation and Integration
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Then
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration
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5.4 Exponential Functions: Differentiation and Integration f
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