Warm Up

Differentiate the following:
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Differentiating Exponential Functions

What is an exponential function?

Base must be a Real number
-

When you do not have a rule to differentiate
resort to the definition...

lim
h—0

Slx+h)— F(x)
h

Let's try and differentiate y = "

x+ x
. . fx+h) - f(x) Coatt = a”
f'(x) = lim = lim ——
h—0 h h—0 This factor does not depend on
o = h, therefore we can move to the
- a,\' h __ _x ) a,\'(ah _ l) front of the limit
= lim = lim
h—0 h—0 h

Thus we now have...
h

vy ovat— 1
f'(x) =a Ihm—h

h—0

What would be the value of £(0)?

Coa"—1
lim
h—0 h

=1"0)

What would this represent in terms of slope??




We have determined that Fi(x) = a

* Same thing!

and that 7'(0)

Therefore giver f(x) = g*,then f'(x)=a"f'(0

Here are a couple of numerical examples...
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10y =0.69
0.1 0.7177
w@f=3: here apparently 0.01 0.6956
’q.f‘[]’ =il 0.001 0.6934
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There musf then be some number

between 2 and 3 such that
pm===>a"—-1
, lim——=1
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This number turns out to be "e"...Euler's Number
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This leads to the following definition...

Definition of the Number ¢

. . €
¢ 1S the number such that lim ; =]
h—0 1

What does this mean geometrically?

= Geometrically, this means that

= of all the exponential functions y =a*,

= the function f(x) =e* is the one whose tangent
at (0, 1) has aslope f'(0) thatis exactly 1.
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This leads to the following differentiation formula...

Derivative of the Natural Exponential Function — \
":_! (e*) = e* ;M q“- ‘
dx S0 I
V

This is the ONLY function _ _ _»f (x)=¢
that is its own derivative Fl(x)=e*

In General...




Practice Exercises

Page 3671

#4,5,6,8,9, 10,



Derivatives of Logarithmic Functions

Let's work from the known...
« At this point you should know how to differentiate y = ex.
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What other function could this model? **
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Rule: d(inu) =~ du
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We have now covered base "e"...both as an
exponential and logarithmic function...

What about other bases??

Will need to know the change of base formula for logarithms:
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This leaves one form of exponential function remaining...

+ What about a function such as y = 37"
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Practice Problems:

Page 383 - 384
#1 #2a #3 #4

#5 #6 #7 #8
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