Math 126
Section 11.2
Derivatives of Exponential Functions

The exponential function

The definition of the number ¢
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e is the number such that £1n3

The derivative of the exponential function
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Definition: Derivative of ¢*




Example 1

Find the derivative of f(x)=e"

f)=e
f=e'

Example 2

Find the derivative of y =5e"

y=>5e"
y' =5e"

The Chain Rule for the Exponential Function

%(e”)z e'du=u'e"

Example 3

Find the derivative of f(x) = e

f=e"
f(x)=e" where u=x> = du=2x
f(x)=e"du

F(x)=e" (2x) or f/(x)=2xe"




Example 4

Find the derivative of f(x) = e

flx)=e*

f(x)=e" where u =2x> = du = 6x’
f(x)=e"du

Fi(x)=e> (6x%) or f/(x)=6x%e>"

Example 5

Find the derivative of f(x)= x’e**

fx) = xle2*
Fe=) e+ () ()
£7(x) = 2xe™ + (2> x

f(x) =2xe™ +2x%e*

Example 6

Find the derivative of f(x) = x'e*

f(x)= x4€2x2
f'(x) _ (x4) ezﬁ n (€2x2 ) (x4)
Flx)=4dxe™ + (4xezx )x4

’ x2 xz
f(x)= 4xe™ +4x°e?




Example 7

X

Find the derivative of f(x) = iz
Fo= i

, (xz)(ex),—ex(xz) x’e’ —2xe'
)= (x2 )2 - x4
Example 8

Find the derivative of y =5x’e"

y=5xe"
v =(x) e +e*) 5
y =10x’e*+5x%e"

Example 9

Find the derivative of y = e** In(x)

y = e In(x)

v =(e*) In() + () ()

y =2e* In(x) + 1 (ezx)
x




