
Eletromagnetismo
Aula de 19 de maio 

Eletrostática
⃗∇ ⋅ ⃗D =

ρ
ϵ0

⃗∇ × ⃗E = −
∂ ⃗B
∂t

⃗∇ ⋅ ⃗B = 0

⃗∇ × ⃗H = ⃗j + ϵ0
∂ ⃗D
∂t



Coordenadas esféricas
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d~̀= dr r̂ + r d✓ ✓̂ + r sin ✓ d� �̂

<latexit sha1_base64="NBUHDNwIB4avpdcIM649osnF040="></latexit>

~rt =
@t

@r
r̂ +

1

r

@t

@✓
✓̂ +

1

r sin ✓

@t

@�
�̂

<latexit sha1_base64="V2MfcfmuYwlyRx9RdUNP9JDEVrA="></latexit>

~r · ~v =
1

r2
@(r2vr)

@r
+

1

r sin ✓

@(sin ✓v✓)

@✓
+

1

r sin ✓

@v�
@�

x

y

z

r

s ⌘ r sin ✓

r
co
s
✓✓

�

r̂

✓̂

�̂

<latexit sha1_base64="GAE1V3k5d6niluLDC9VoC/7k6KU="></latexit>

r2t =
1

r2
@

@r

✓
r2

@t

@r

◆
+

1

r2 sin ✓

@

@✓

✓
sin ✓

@t

@✓

◆
+

1

r2 sin2 ✓

@2t

@�2

<latexit sha1_base64="y7aBsBMuIg21RivyQ+Avxwtf9l4="></latexit>

~r⇥ ~v =
1

r sin ✓

h @

@✓

⇣
sin ✓v�

⌘
�

@v✓
@�

i
r̂

+
1

r

h 1

sin ✓

@vr
@�

� @

@r

⇣
rv�

⌘i
✓̂ +

1

r

h @

@r

⇣
r v✓

⌘
� @vr

@✓
]�̂



Coordenadas cilíndricas
<latexit sha1_base64="wmpmwXa3OYVAiC3P8ERkLBonqyQ="></latexit>
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Condições de contorno
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Descontinuidade do campo elétrico
<latexit sha1_base64="rTelZ7WPgK3f38jW8uSskQhNUEY="></latexit>
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�V =

Z
~E · d~̀



Condições de contorno

++++++++++++++++++++ x

y

�

~E a

A

~E b

B

Descontinuidade do campo elétrico
<latexit sha1_base64="rTelZ7WPgK3f38jW8uSskQhNUEY="></latexit>

� ~E · n̂ =
�

✏0

<latexit sha1_base64="Rhq0nCuJiSHSj55tXenm79GGY1c="></latexit>

�V =

Z
~E · d~̀

<latexit sha1_base64="lTjaECoduC/U3Fnx9I2p9aa0qgU="></latexit>

�V =

Z
~E · d~̀! 0



Pratique o que aprendeu       

R

O

~E
�

+

+

+

+
+

+++
+

+

+

+

+

+

+

+
+

+ + +
+

+

+

+

+

<latexit sha1_base64="rTelZ7WPgK3f38jW8uSskQhNUEY="></latexit>

� ~E · n̂ =
�

✏0



Pratique o que aprendeu       

R

O

~E
�

+

+

+

+
+

+++
+

+

+

+

+

+

+

+
+

+ + +
+

+

+

+

+
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~E = Er̂

<latexit sha1_base64="qvavtcDyNjTiU2lYCtVs2JhloBw="></latexit>

� ~E · n̂ = E

<latexit sha1_base64="DNf2VJAX6f0S7Gq15Lw+d1rbGNE="></latexit>

E =
�

✏0

<latexit sha1_base64="rTelZ7WPgK3f38jW8uSskQhNUEY="></latexit>

� ~E · n̂ =
�

✏0

<latexit sha1_base64="hC21erQ7DjYzb9zFGE7U4nbkFUk="></latexit>

E =
q

4⇡✏0R2



Trabalho e energia

A

~F e

�
~F e

<latexit sha1_base64="4VIPmuoLibkCFZwxgQe5qb6lzSI="></latexit>

W =

Z A

O

~F · d~̀



Trabalho e energia

A

~F e

�
~F e
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