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Poténcias de x
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Poténcias de x

. . . L 1
Seja n natural, n £ 0. Considere as poténcias racionais de x: x"; x~" = %,‘Xﬂ = X

I - () =" = = (0 = "]

o f(X)=x"=Ff(x)=0 comx 70
1
o F(X) =x" = F/(x) = X" o f)=x7 = VX =)= _x"
comx > 0 senparex # 0 senimpar
n>2.
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Poténcias de x

. . . L 1
Seja n natural, n £ 0. Considere as poténcias racionais de x: x"; x~" = %,‘Xﬂ = X

I - () =" = = (0 = "]

o f(X)=x"=Ff(x)=0 comx 70
1
o F(X) =x" = F/(x) = X" o f)=x7 = VX =)= _x"
comx > 0 senparex # 0 senimpar
n>2.

f(x) = x* = f'(x) = kx*", paratodo k # 0 € R
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Demonstragao

Seja f(x) = x", com n natural, n # 0. Vamos demonstrar que f'(x) = nx"~".

Partindo da definicao

f(x + h) — f(x)

L

0= o S0
i XD =X
_hao
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Demonstragao

Seja f(x) = x", com n natural, n # 0. Vamos demonstrar que f'(x) = nx"~".

Partindo da definicao Bindbmio de Newton

f/(X) = lim w (x+ h)n =x"+nx""Th+ MXH*Z/,Z_'_
h—0
li (X+h)n—X" _‘_..._‘_nxhn*.l_‘_hn
= lim ——————
h—0 h =X"+h X"+ +nxh"2 + A"
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Demonstragao para f(x) = x"

f(x+h) —f(x X+ h)" —x"
f’<x>=,1gmo—( S =
I' +h [nxn 14 o yn-2p 4 .. +h”*q .y
B hTo h
l. X'+ h [I’)X” 1.0 n+1) X"2h + .. hn—q ¥
~ h50 h
|' i [nx”*1 e e h”*“}
~ 00 n

@ ®® ® 2025 Elton Carvalho— ECT-UFRN 4


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.pt_BR

Demonstragao para f(x) = x”

f(x+h) —f(x X+ h)" —x"
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Demonstragao para f(x) = x”

. fx+h)—f(x) . (x+h)"—=x"
/ p— e T e
Fiix) = hlino h i h
+h [nxn T4 ”“ D) yn—2p 4 . +h”*q —x"
= Iim
h—0 h
X'+ h [I’)X” 1.0 n+1) Xx"2h + - hn—q ¥
B h“mo h

i [nx”*1 e e h”*“}
= lim
h—0 ﬁ f/(X) — nx"7
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Demonstragao para f(x) = x "

Sejaf(x)=x""= l com n natural, n # 0. Vamos demonstrar que f'(x) = —nx~"~".
Xn

Partindo da definicao
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Demonstracgao para f(x) = x "

Sejaf(x)=x""= l com n natural, n # 0. Vamos demonstrar que f'(x) = —nx~"~".
Xn

Partindo da definicao |

n __ h)"
f(x +h) — f(x) = jim XA
f'(x) = lim 5 h—0 h h—0 (X + h)"x"
h—0 —_———
11 —nx"1 1
_ [ (B X2
h—0 h —an71 _
. n*(X+h)n 1 = o =
~ 0 h (X + h)ixn X X
f'(x) = —nx—"~"
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Demonstragdo para f(x) = x» = ¥/X

troy (x +h) —f(x)
f(X)if!ino h

_ jim XEH)T =%t
h—0 h

= lim VAERN= X
h—0 h
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Demonstragdo para f(x) = x» = ¥/X

h—0 h
_ |y SR =0
h—0 h
. Vx+h—9x
= lim
h—0 h
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Demonstragao para f(X) = x» = /X

Mudanca de varidvel e  , Q ¢ |

u=+vx+h
V=X
h=u"—v"

limu=v
h—0
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Exemplos ™

1. f(x) =x2 1. f(x)=x3 1. f(x)=x3
1 1 x3

2. fx) = 2. fx) = 5 2. f(x) = 5

3. f(x) = vx 3. f(x)=VXx 3. f(x) = Vx3
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Fungoes exponencial e logaritmica

Base natural

o f(x)=e"=f(x)=¢

o f(x)=In(x)=f'(x) = )1(
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Fungoes exponencial e logaritmica

Base natural Demais bases

o f(x)=e"=f(x)=¢ o f(x)=a"=f'(x)=a*Ina

o f(x)=In(x)=f'(x) = )1( o f(x) =log, (x) = f'(x) = RIE)
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Demonstragao para f(x) = e

Partindo da definigao

60 = m (N =100
e(x+h) — X

h—0 h
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Demonstragao para f(x) = e

Partindo da definigao Calculando f'(0)

oo e T(x4h) —f(x) . eh—g0
f(x)_f!inof f/(o):/!To h
' ex+h) _ ox . eh _ 1
7h[>no h :f!ino h
e
_hlgnoe h
eh — el
X
- € f!ino h
f7(0)
— &f(0)

@ ®® ® 2025 Elton Carvalho— ECT-UFRN 10


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.pt_BR

Demonstragao para f(x) = e

Partindo da definigao Calculando f'(0)

, . f(x+h)—f(x h A0
f(x):f!ino% f/(o):/!i%e he
i elxth) _ e . eh—1
Ak h :f!lno h
-
_hlgnoe h
(. eh—el Mudanga de variavel
=¢" lim
h—»0 h h
T u=e —1
h=In(T4+u
— &*'(0) n{1+4)

h—0=u—0
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Demonstragao para f(x) = e

Mudanga de variavel

u=eh—1
h=1In(1+u)
h—0=u—0
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Demonstragao para f(x) = e

Mudancga de variavel

u=eh—1
h=1In(1+u)
h—0=u—0

h In(1+u)

Tin (14 u)
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Demonstragao para f(x) = e

_ah =
u=et—1 Tn(+u) (14 u)
h=1In(1+u)
h—0=u—0
I
eh—1 u
h 7|n(1+u)
B 1
TIn(1+ )
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Demonstragao para f(x) = e

Mudanca de variavel e |

1 1
__ ah -
GSer =1 sIn(1+0)  In(1+u)
h=1In(1+u)
I 1
lim = lim :
eh 1 u h—0 h u—0 |n (‘] + U)U
h  In(1+u) _ 1
1 limy_yoIn (1+ u)e
Tin(1+u) 1

In [limy_o(1+ u)3
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Demonstragao para f(x) = e

. 1,
Mudanca de variavel e RSN R

1
u=eh—1

: — 1 : Mudanca de variavel
h=1In(1+u) 1
Pt

u—0t=2z— +c0

I oh 1 1 U 0- = 7 5 oo

lim = lim 5

eh 1 u h—0 h u—0 |n (‘] + U)U

h  In(1+u) _ 1
1 limy_yoIn (1+ u)e
Tin (14 u) N L

In [limy_o(1+ u)3
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Demonstragao para f(x) = e
. 1,
Mudanca de variavel e RSN R

h L = L Mudanga de variavel
u=e'—1 Tin (14 u)
1

h=In(1+u) In(1+u)v

P T

Uu—0t=2z— 40

I : U 0- = 7 5 —o
lim = lim 5
eh 1 u h—0 h u—0 |n (‘] + U)U
h ~ In(1+u) N 1
1 limy o In (14 u)s .
“Th(+o) 1
o1+ d) - . 1 Iim(1+u)3: lim 1+ -
In ||mu~>0(1 aF U)U:| u—0+ Z—+00
=6
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Demonstragao para f(x) = e
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Demonstragao para f(x) = e
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Conteudo auxiliar

Visite a pagina da disciplina:
https://pessoal.ect.ufrn.br/~elton.carvalho/Cl/aulas/10/
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