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Warm Up

Differentiate the following:

(- 2x¥an™ \/_>

flx)= [
COS SEEI
L Cx) 3(")

56 P\m“s— ax +<r3 a\\ (G +
[ijto\ \\ -\ SchBm( .SX?'

| -l
C k___,_——\/\/,,__/J
5o L on

(_cas—‘ (=c Xs)‘y

3



Day 5 - Derivatives of Exponential Functions after.notebook

Questions from Homework
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Questions from Homework
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Questions from Homework

/
@P) j: sin (O + s ST

L 0-) ()

b\ —
B e \- (i
I

J
2 - r X
xSk 1=00) e
-0 ex?®
d_%_ _ + _ X felvnvion

§ X200  fwa X >0
Ix\

e X
\x \

'% X <0



Day 5 - Derivatives of Exponential Functions after.notebook February 21, 2019

Questions from Homework
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Questions from Homework
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Differentiating Exponential Functions

What is an exponential function?

Base must be a Real number
-

p=le=
v L\j:ax
- I/q
] | ‘/é
| | Ol 1
5 5 ’ I
2|y

When you do not have a rule to differentiate
resort to the definition...
Sx+h)- ()
" h

lim —_—

h—0

Q) 5(7&-\\,\) = o\x*h

X

Let's try and differentiate y = ¢
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We have determined that  f/(x) = a

" Same thing! \

and that = 1'(0) /’

Therefore given f(x) = a, then f'(x)=a" £'(0)

Here are a couple of numerical examples...

w a =2 ; here apparently I 2" — 1 3" -1
I . h h
F(0) = 0.69
; 0.1 0.7177 1.1612
= a=3; here apparently [ 0.6956 1.1047
F1(0) =1.10 0.001 0.6934 1.0992
c 0.0001 0.6932 1.0987
4
There must then be some number
between 2 and 3 such that
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This leads to the following definition...

Definition of the Number ¢

)fr_]

. . €
e 18 the number such that Iim ; = ]
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 a slope f'(0) thatis exactly 1.

(x,e*)f slope =¢"

Ly slope =1
- y=e* /
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This leads to the following differentiation formula...

February 21, 2019

Derivative of the Natural Exponential Function

d
dx
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This is the ONLY function ___ /() =¢"
thatis its own derivative [/'(x)=¢” l

In General...
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Differentiating Exponential Functions
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Practice Exercises
Page 367

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

Bonus:

Give thaty =cos™(cos™ x), prove that

1

dx

sin yv/1—x°
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