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Análise vetorial
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<latexit sha1_base64="ji5tShOVvcKvy0Ctc6XvsR64As4=">AAAMK3ic5VZLc9tEHFfLqyg8Wjhy2ZCmU4ZESI6duIAy7WSG4cChQNp0xutmVqu1tJPVg9XKdrqjbwQfhQucgF75Hvx35dix4wwM9MZOFK/2//u/H9qoFLxSvv/bjZuvvf7Gm2/detvdeOfd996/feeDp1VRS8qe0EIU8llEKiZ4zp4orgR7VkpGskiwk+jsyNBPxkxWvMiP1XnJhhlJcj7ilCg4Or39FY6KqUw05rnCE40zol </latexit>

R
C
~rT · d~̀= Tb � Ta

Teorema do gradiente
<latexit sha1_base64="rpQNYjFM6gWSiT1uO1OHpfVj9cU="></latexit>
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Análise vetorial

Teorema de Stokes

<latexit sha1_base64="cLJ4aUjwWo/QoSO1FrlkeATMfZY=">AAAMQnic5VZLc9tEHFfLqyg8Wjhy2ZCmUwZHSI6duIAyzfTCgUOhzxmvm1mt1tJOVg9WK9vpjj4dXPkAfAS4Qa8c+O/KsWPHGRjoDU3k7O7/938/tFEpeKV8/5dr1994862337nxrrv13vsffHjz1kdPq6KWlD2hhSjk84hUTPCcPVFcCfa8lIxkkWDPotMHhv5swmTFi/yxOivZKCNJzsecEgVHJzdHOCpmMtGY5wpPNc6ISi </latexit>

R
S
~r⇥ ~v · n̂ dA =

H
~v · d~̀



Análise vetorial

Teorema de Gauss

n̂
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<latexit sha1_base64="eqoKm4RBwZHrfLHAW265Dlze3fM=">AAAMOHic5VZLc9tEHFfLqyg8Wjhy2ZCmUwZHSI6duIAyzfTCgUOhzxmvm1mt1tJO9GJ3ZTvd0QeD78AH4AQ36JVPwH9Xjh07zsBAb+xEzmr/v//7oY2qjEvl+79cu/7Gm2+9/c6Nd92t997/4MObtz56KstaUPaEllkpnkdEsowX7IniKmPPK8FIHmXsWXT6wNCfTZiQvCweq7OKjXKSFHzMKVFwdHLzEY7KmUg05oXCU41zol </latexit>

R
V
~r · ~v d⌧ =

R
~v · n̂ dA



Análise vetorial 
Coordenadas cartesianas

<latexit sha1_base64="NYqXQ+HpNS5BCqmi1BYB1S0IRYE="></latexit>

d~̀= dxx̂+ dyŷ + dzẑ
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Análise vetorial 
Coordenadas cilíndricas
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<latexit sha1_base64="olxRr3FR72AiXawjhgC/x1N/8ZY="></latexit>

d~̀= dsŝ+ s d' '̂+ dzẑ



Análise vetorial 
Coordenadas esféricas
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<latexit sha1_base64="uUo4b9e8CWlMXE//cZuC2J7Y3lw="></latexit>

d~̀= drr̂+ rd✓✓̂ + r sin(✓)d''̂



Análise vetorial 
Expressão para o gradiente

<latexit sha1_base64="ji5tShOVvcKvy0Ctc6XvsR64As4="></latexit>

R
C
~rT · d~̀= Tb � Ta



Análise vetorial 
Expressão para o gradiente

<latexit sha1_base64="ji5tShOVvcKvy0Ctc6XvsR64As4="></latexit>

R
C
~rT · d~̀= Tb � Ta

<latexit sha1_base64="Hg5FgpLo8a3aJCwv2RLKQXcK2q8="></latexit>

~rT · d~̀= dT



Análise vetorial 
Expressão para o gradiente

<latexit sha1_base64="ji5tShOVvcKvy0Ctc6XvsR64As4="></latexit>

R
C
~rT · d~̀= Tb � Ta

<latexit sha1_base64="Hg5FgpLo8a3aJCwv2RLKQXcK2q8="></latexit>

~rT · d~̀= dT

<latexit sha1_base64="D+njjzmMMtp/Ymn8taAfxCMSHUs="></latexit>
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Análise vetorial 
Expressão para o gradiente

<latexit sha1_base64="ji5tShOVvcKvy0Ctc6XvsR64As4="></latexit>

R
C
~rT · d~̀= Tb � Ta

<latexit sha1_base64="Hg5FgpLo8a3aJCwv2RLKQXcK2q8="></latexit>

~rT · d~̀= dT

<latexit sha1_base64="D+njjzmMMtp/Ymn8taAfxCMSHUs="></latexit>

~rT )xdx+ ~rT )ydy + ~rT )zdz =
@T

@x
dx+

@T

@y
dy +

@T

@z
dz

<latexit sha1_base64="dGUXXsPhudGd7A4ZsRhRwVf6rIY="></latexit>

) ~rT )x =
@T

@x



Análise vetorial 
Expressão para o gradiente

<latexit sha1_base64="ji5tShOVvcKvy0Ctc6XvsR64As4="></latexit>

R
C
~rT · d~̀= Tb � Ta

<latexit sha1_base64="Hg5FgpLo8a3aJCwv2RLKQXcK2q8="></latexit>

~rT · d~̀= dT

<latexit sha1_base64="D+njjzmMMtp/Ymn8taAfxCMSHUs="></latexit>

~rT )xdx+ ~rT )ydy + ~rT )zdz =
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@z
dz

<latexit sha1_base64="dhQqp43yfkV2C4ClhjpndpYgHh0="></latexit>

~rT = @T
@x x̂+ @T

@y ŷ + @T
@z ẑ Cartesianas



Análise vetorial 
Expressão para o gradiente

<latexit sha1_base64="ji5tShOVvcKvy0Ctc6XvsR64As4="></latexit>

R
C
~rT · d~̀= Tb � Ta

<latexit sha1_base64="Hg5FgpLo8a3aJCwv2RLKQXcK2q8="></latexit>

~rT · d~̀= dT
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Análise vetorial 
Expressão para o gradiente
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<latexit sha1_base64="olxRr3FR72AiXawjhgC/x1N/8ZY="></latexit>

d~̀= dsŝ+ s d' '̂+ dzẑ

<latexit sha1_base64="Hg5FgpLo8a3aJCwv2RLKQXcK2q8="></latexit>

~rT · d~̀= dT



Análise vetorial 
Expressão para o gradiente
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<latexit sha1_base64="olxRr3FR72AiXawjhgC/x1N/8ZY="></latexit>

d~̀= dsŝ+ s d' '̂+ dzẑ

<latexit sha1_base64="Hg5FgpLo8a3aJCwv2RLKQXcK2q8="></latexit>

~rT · d~̀= dT



Análise vetorial 
Expressão para o gradiente

<latexit sha1_base64="ji5tShOVvcKvy0Ctc6XvsR64As4="></latexit>

R
C
~rT · d~̀= Tb � Ta

Cilíndricas

<latexit sha1_base64="olxRr3FR72AiXawjhgC/x1N/8ZY="></latexit>

d~̀= dsŝ+ s d' '̂+ dzẑ

<latexit sha1_base64="1ex5DA6p6k9VTuF+qA2WBQppK+E="></latexit>
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Análise vetorial 
Expressão para o gradiente

<latexit sha1_base64="ji5tShOVvcKvy0Ctc6XvsR64As4="></latexit>

R
C
~rT · d~̀= Tb � Ta
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<latexit sha1_base64="uUo4b9e8CWlMXE//cZuC2J7Y3lw="></latexit>

d~̀= drr̂+ rd✓✓̂ + r sin(✓)d''̂



Análise vetorial 
Expressão para o gradiente

<latexit sha1_base64="ji5tShOVvcKvy0Ctc6XvsR64As4="></latexit>

R
C
~rT · d~̀= Tb � Ta

<latexit sha1_base64="olxRr3FR72AiXawjhgC/x1N/8ZY="></latexit>

d~̀= dsŝ+ s d' '̂+ dzẑ

Esféricas

<latexit sha1_base64="bV8AyTd5G+qq9J3Dv32kduDay5w="></latexit>
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Pratique o que aprendeu       
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<latexit sha1_base64="TAR/rOJn1JSq7TfITohWNMq1YrY="></latexit>

~r · ~v =?

<latexit sha1_base64="Bv2ykJByoMSe+O4LqRVAkM+eAZQ="></latexit>

~v(~r) =
r̂

r2
(r > 0)



Função delta 
(distribuição ou funcional)

<latexit sha1_base64="T9gAp8B/lzk437qk9573kjAB2oM="></latexit>Z a

�a
f(x)�(x) dx = f(0)

<latexit sha1_base64="sCj7IBWBzkMZZRehYpbX39QS7VE="></latexit>

�(x) =

(
0 (x 6= 0)

indefinida (x = 0)



Função delta 
Três dimensões 

<latexit sha1_base64="e8FklBJkE+CRbrAoUmROTYgbZqk="></latexit>

�3(~r) ⌘ �(x)�(y)�(z)

<latexit sha1_base64="uVE+YUfWVH4kNFsGhHBRpDI8418="></latexit>Z

V
f(~r)�3(~r)d⌧ = f(0)

<latexit sha1_base64="O/Dpc26WTftiGAnQW04bQCXCSxo="></latexit>

�3(~r) =

(
0 ~r 6= 0

indefinida ~r = 0



Pratique o que aprendeu       

<latexit sha1_base64="Gn2CA8BfIGBXpGQq4UqAcgRv3a8="></latexit>

�(cx) =?



Pratique o que aprendeu       

<latexit sha1_base64="KEDzYces+y1uAsTvXyPvv+RR498="></latexit>

�(ax) =

(
0 (x 6= 0)

indefinida (x = 0)
X

<latexit sha1_base64="gCmc6eeVLvGYQFQEZO08QgVWYzk="></latexit>Z a

�a
f(x)�(cx) dx = f(0) ?

<latexit sha1_base64="Gn2CA8BfIGBXpGQq4UqAcgRv3a8="></latexit>

�(cx) =?



Pratique o que aprendeu       

<latexit sha1_base64="Kq9UgxloOQHD9bcvio8fECCiEWs="></latexit>Z a

�a
f(x)�(cx) dx =

1

c

Z ca

�ca
f(

y

c
)�(y) dy (c > 0)

<latexit sha1_base64="Gn2CA8BfIGBXpGQq4UqAcgRv3a8="></latexit>

�(cx) =?

<latexit sha1_base64="Y7tDRTvGTQyobYtUxZfS6JiAzFc="></latexit>

�(cx) =

(
0 (x 6= 0)

indefinida (x = 0)
X

(c > 0)



Pratique o que aprendeu       

<latexit sha1_base64="Gn2CA8BfIGBXpGQq4UqAcgRv3a8="></latexit>

�(cx) =?

<latexit sha1_base64="Y7tDRTvGTQyobYtUxZfS6JiAzFc="></latexit>

�(cx) =

(
0 (x 6= 0)

indefinida (x = 0)
X

<latexit sha1_base64="Czjj7sRVca3QIWs/65oi3ztGESE="></latexit>Z a

�a
f(x)�(cx) dx =

1

c

Z ca

�ca
f(

y

c
)�(y) dy =

1

c
f(0)

<latexit sha1_base64="s8kUKqRJeL79gR4KXVXyb+29rEk="></latexit>

) �(cx) =
1

c
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(c > 0)



Pratique o que aprendeu       

<latexit sha1_base64="Gn2CA8BfIGBXpGQq4UqAcgRv3a8="></latexit>

�(cx) =?

<latexit sha1_base64="Y7tDRTvGTQyobYtUxZfS6JiAzFc="></latexit>

�(cx) =

(
0 (x 6= 0)

indefinida (x = 0)
X

(c < 0)

<latexit sha1_base64="Wa5eK184+zI4VHIIzG7Ia+X/oA8="></latexit>Z a

�a
f(x)�(cx) dx =

�1

c

Z �ca

ca
f(

y

c
)�(y) dy (c < 0)



Pratique o que aprendeu       

<latexit sha1_base64="Gn2CA8BfIGBXpGQq4UqAcgRv3a8="></latexit>

�(cx) =?

<latexit sha1_base64="Y7tDRTvGTQyobYtUxZfS6JiAzFc="></latexit>

�(cx) =

(
0 (x 6= 0)

indefinida (x = 0)
X

<latexit sha1_base64="/8WPPaDMYIRAD1v5m8tsTgBrMU8="></latexit>Z a

�a
f(x)�(cx) dx = �1

c

Z �ca

ca
f(

y

c
)�(y) dy = �1

c
f(0)

<latexit sha1_base64="hZ2aObWDvOAjWMZ+wf1GoBxzwX0="></latexit>

) �(cx) = �1

c
�(x) (c < 0)



Pratique o que aprendeu       

<latexit sha1_base64="oehELW9ej2u/aalBGqep7w5lUc4="></latexit>

�(cx) =
1

|c|�(x)

δ(cx) =
1
c

δ(x) (c > 0)

δ(cx) = −
1
c

δ(x) (c < 0)



Pratique o que aprendeu       

<latexit sha1_base64="oehELW9ej2u/aalBGqep7w5lUc4="></latexit>

�(cx) =
1

|c|�(x)

δ(cx) =
1
c

δ(x) (c > 0)

δ(cx) = −
1
c

δ(x) (c < 0)

c = − 1 ⇒ δ(−x) = δ(x) ⇒ função par



Pratique o que aprendeu       

<latexit sha1_base64="AodwkzimxeoBqS/uF2knyNYxFLc="></latexit>

~v(~r) =
~r

r3

<latexit sha1_base64="TAR/rOJn1JSq7TfITohWNMq1YrY="></latexit>

~r · ~v =?
x

y

z


