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Exponentialfunctions

we hear a lot that ez 2.718281828 is a numberthat comes up a lot in nature

3utwhatdoesthatmean
Motivatingexample

Consider an investment that grows at a 100 rate
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In the limit we say interest is compounded continuously



n PCH After 1 year

put Pokingllttty
Po call this e I 2.718281828
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e was first discoveredby John Napier in the early 1600
It arose several othertimes in the 1600 in differentcontexts

In 1683 JacobBernoulli showed that es3
Note that by our above argument e 2 e 2.25 e 2.441 e 2.7146
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Substitute let n eh I n il eh In a L

Now we have ex Inigo inch e tis In India

ex limnoo Incl't n t log laws
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By the chain rule eh kelex
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Trick 2x 1 In 2 edn2 x think of
In 2 k

In 2 eh2 In 2 2
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Derivatives of natural log Use implicit differentiation

Suppose y In x Then et X
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Relatedratest

We've seen someoptimization minImax problems e.g
minimize cost subject to

M f area subject to

In these the process is the same Compute f x set O solve

Now we'll study another type of word problem related rates

The process involves using the chain rule dd dfgf dd



Example1 A rock is dropped in a pond and the ripple expands at a

rate of 3 Mac How fast is the area increasing when the radius

is 7 in p
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Example2 A lo ft ladder rests against t

a wall If the base is pulled away at y lo ft
a rate of 2 ftfee how fast is thetop
f the ladderfalling whenthe ladder is 6ft
From the wall 2fyse
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There are often multiple ways to proceed on thesetypes of problems

One option adz x2 y
Adx 100

2x 12g If O ddt Xg

Now plug into day did
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Another option Ade x y It 100
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duty 1.547
Morel There is often more than oneway to gettheright answer

Example3 Sandfallsfrom an overhead bin It forms a sandpit

with radius that is 3 times its height
If it falls at a rate of 120 fHmm I
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how fast is the height changing when the
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we can also see that V 3 h 9th
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