
23 de junho de 2021

Magnetostática

⃗∇ ⋅ ⃗D = ρ

⃗∇ × ⃗E = −
∂ ⃗B
∂t

⃗∇ ⋅ ⃗B = 0

⃗∇ × ⃗H = ⃗j + ϵ0
∂ ⃗D
∂t

Eletromagnetismo



Corrente elétrica


I

~v⃗I = λ ⃗v



Corrente elétrica


I

~v⃗I = λ ⃗v

<latexit sha1_base64="mwAevGylA38KmRSSFhv+gTX3EyE="></latexit>

~F =

Z
~I ⇥ ~B d`



Corrente elétrica


⃗I = λ ⃗v

<latexit sha1_base64="mwAevGylA38KmRSSFhv+gTX3EyE="></latexit>

~F =

Z
~I ⇥ ~B d` da?

~J

<latexit sha1_base64="ii6BPHFmFVfXwDGsnUtSv4iGgEw="></latexit>

~J = ⇢~v

<latexit sha1_base64="rEdjvvL8ceI9vNA/6seAima5fDk="></latexit>

~F =

Z
~J ⇥ ~B d⌧



Densidade de corrente


da?
~J

<latexit sha1_base64="5HzH5ybTjL3HAy04Sn8BSpldtTo="></latexit>

~J =
d~I

da?



Densidade de corrente


da?
~J

<latexit sha1_base64="5HzH5ybTjL3HAy04Sn8BSpldtTo="></latexit>

~J =
d~I

da?
<latexit sha1_base64="E4p9r5IbL8AuHA06YSKkMFQpbzE="></latexit>

I =

Z
J da?



Densidade de corrente


da?
~J

<latexit sha1_base64="5HzH5ybTjL3HAy04Sn8BSpldtTo="></latexit>

~J =
d~I

da?
<latexit sha1_base64="E4p9r5IbL8AuHA06YSKkMFQpbzE="></latexit>

I =

Z
J da?

<latexit sha1_base64="d229+4rIr1ps7NI+5+l7dJBovFk="></latexit>

I =

Z

A
~J · n̂ da



Densidade de corrente


da?
~J

<latexit sha1_base64="5HzH5ybTjL3HAy04Sn8BSpldtTo="></latexit>

~J =
d~I

da?
<latexit sha1_base64="E4p9r5IbL8AuHA06YSKkMFQpbzE="></latexit>

I =

Z
J da?

<latexit sha1_base64="d229+4rIr1ps7NI+5+l7dJBovFk="></latexit>

I =

Z

A
~J · n̂ da

Superfície fechada



Densidade de corrente


da?
~J

<latexit sha1_base64="5HzH5ybTjL3HAy04Sn8BSpldtTo="></latexit>

~J =
d~I

da?
<latexit sha1_base64="E4p9r5IbL8AuHA06YSKkMFQpbzE="></latexit>

I =

Z
J da?

<latexit sha1_base64="d229+4rIr1ps7NI+5+l7dJBovFk="></latexit>

I =

Z

A
~J · n̂ da

Superfície fechada

<latexit sha1_base64="M67wW6Y1yxq0+gnCwdV7vglAcUM="></latexit>

I =

I

A
~J · n̂ da



Densidade de corrente


da?
~J

<latexit sha1_base64="5HzH5ybTjL3HAy04Sn8BSpldtTo="></latexit>

~J =
d~I

da?
<latexit sha1_base64="E4p9r5IbL8AuHA06YSKkMFQpbzE="></latexit>

I =

Z
J da?

<latexit sha1_base64="d229+4rIr1ps7NI+5+l7dJBovFk="></latexit>

I =

Z

A
~J · n̂ da

Superfície fechada

<latexit sha1_base64="nX7Rnca+uGzM9M6yCM4AzMH7nwo="></latexit>

I =

I

A
~J · n̂ da =

Z
~r · ~J d⌧



Densidade de corrente


da?
~J

<latexit sha1_base64="5HzH5ybTjL3HAy04Sn8BSpldtTo="></latexit>

~J =
d~I

da?
<latexit sha1_base64="E4p9r5IbL8AuHA06YSKkMFQpbzE="></latexit>

I =

Z
J da?

<latexit sha1_base64="d229+4rIr1ps7NI+5+l7dJBovFk="></latexit>

I =

Z

A
~J · n̂ da

Superfície fechada

<latexit sha1_base64="nX7Rnca+uGzM9M6yCM4AzMH7nwo="></latexit>

I =

I

A
~J · n̂ da =

Z
~r · ~J d⌧

<latexit sha1_base64="pQxG+biobaURHfT2diMxZmySPEE="></latexit>

I = �dq

dt



Densidade de corrente


da?
~J

<latexit sha1_base64="5HzH5ybTjL3HAy04Sn8BSpldtTo="></latexit>

~J =
d~I

da?
<latexit sha1_base64="E4p9r5IbL8AuHA06YSKkMFQpbzE="></latexit>

I =

Z
J da?

<latexit sha1_base64="d229+4rIr1ps7NI+5+l7dJBovFk="></latexit>

I =

Z

A
~J · n̂ da

Superfície fechada

<latexit sha1_base64="nX7Rnca+uGzM9M6yCM4AzMH7nwo="></latexit>

I =

I

A
~J · n̂ da =

Z
~r · ~J d⌧

<latexit sha1_base64="MYDgvo2tplJA338s5hnvMy7oFMM="></latexit>

I = �dq

dt
= �

Z
@⇢

@t
d⌧



Densidade de corrente


da?
~J

<latexit sha1_base64="5HzH5ybTjL3HAy04Sn8BSpldtTo="></latexit>

~J =
d~I

da?
<latexit sha1_base64="E4p9r5IbL8AuHA06YSKkMFQpbzE="></latexit>

I =

Z
J da?

<latexit sha1_base64="d229+4rIr1ps7NI+5+l7dJBovFk="></latexit>

I =

Z

A
~J · n̂ da

Superfície fechada

<latexit sha1_base64="nX7Rnca+uGzM9M6yCM4AzMH7nwo="></latexit>

I =

I

A
~J · n̂ da =

Z
~r · ~J d⌧

<latexit sha1_base64="MYDgvo2tplJA338s5hnvMy7oFMM="></latexit>

I = �dq

dt
= �

Z
@⇢

@t
d⌧ }

<latexit sha1_base64="W75u8U03abPK7GZbjGZqZtf1Gdo="></latexit>

~r · ~J = �@⇢
@t



Lei de Biot e Savart


~I

~

P~B

<latexit sha1_base64="8DDjVkschBlkXgWMFhjnz9CPom0="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0

<latexit sha1_base64="x9FvrwsblEhinWqNVOxDUqf1iog="></latexit>

µ0 = 4⇡ ⇥ 10�7 N/A2



Pratique o que aprendeu      


s
y

xz x0

~

<latexit sha1_base64="emBlFPP+cJ4Iib/6v2u/vVmQTo4="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0

<latexit sha1_base64="Dzz5RVR8iRw+7qexDhBd/XdrHZA="></latexit>

~ = �x0x̂+ sŷ



Pratique o que aprendeu      


s
y

xz x0

~

<latexit sha1_base64="emBlFPP+cJ4Iib/6v2u/vVmQTo4="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0

<latexit sha1_base64="Dzz5RVR8iRw+7qexDhBd/XdrHZA="></latexit>

~ = �x0x̂+ sŷ

<latexit sha1_base64="DXbCZ9ZO4lcUP1z4ZFiFVOKdQMM="></latexit>

~I = Ix̂



Pratique o que aprendeu      


s
y

xz x0

~

<latexit sha1_base64="emBlFPP+cJ4Iib/6v2u/vVmQTo4="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0

<latexit sha1_base64="Dzz5RVR8iRw+7qexDhBd/XdrHZA="></latexit>

~ = �x0x̂+ sŷ

<latexit sha1_base64="DXbCZ9ZO4lcUP1z4ZFiFVOKdQMM="></latexit>

~I = Ix̂

<latexit sha1_base64="u3GnRyJoCYrwTtffBW9lOVSCjdE="></latexit>

~I ⇥ ~ = Isẑ



Pratique o que aprendeu      


s
y

xz x0

~

<latexit sha1_base64="emBlFPP+cJ4Iib/6v2u/vVmQTo4="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0

<latexit sha1_base64="Dzz5RVR8iRw+7qexDhBd/XdrHZA="></latexit>

~ = �x0x̂+ sŷ

<latexit sha1_base64="DXbCZ9ZO4lcUP1z4ZFiFVOKdQMM="></latexit>

~I = Ix̂

<latexit sha1_base64="u3GnRyJoCYrwTtffBW9lOVSCjdE="></latexit>

~I ⇥ ~ = Isẑ

<latexit sha1_base64="GwqSnZXnpAVi4dBUX1ftZ6zQ7mM="></latexit>

~B =
µ0

4⇡

Z
Is

(x02 + s2)3/2
dx0 ẑ



Pratique o que aprendeu      


s
y

xz x0

~

<latexit sha1_base64="emBlFPP+cJ4Iib/6v2u/vVmQTo4="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0

<latexit sha1_base64="Dzz5RVR8iRw+7qexDhBd/XdrHZA="></latexit>

~ = �x0x̂+ sŷ

<latexit sha1_base64="DXbCZ9ZO4lcUP1z4ZFiFVOKdQMM="></latexit>

~I = Ix̂

<latexit sha1_base64="u3GnRyJoCYrwTtffBW9lOVSCjdE="></latexit>

~I ⇥ ~ = Isẑ

<latexit sha1_base64="GwqSnZXnpAVi4dBUX1ftZ6zQ7mM="></latexit>

~B =
µ0

4⇡

Z
Is

(x02 + s2)3/2
dx0 ẑ

<latexit sha1_base64="YAxYLznpA2x3X7HBE1dlsNZGHNU="></latexit>

x0 = s tan ✓



Pratique o que aprendeu      


s
y

xz x0

~

<latexit sha1_base64="emBlFPP+cJ4Iib/6v2u/vVmQTo4="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0

<latexit sha1_base64="Dzz5RVR8iRw+7qexDhBd/XdrHZA="></latexit>

~ = �x0x̂+ sŷ

<latexit sha1_base64="DXbCZ9ZO4lcUP1z4ZFiFVOKdQMM="></latexit>

~I = Ix̂

<latexit sha1_base64="u3GnRyJoCYrwTtffBW9lOVSCjdE="></latexit>

~I ⇥ ~ = Isẑ

<latexit sha1_base64="GwqSnZXnpAVi4dBUX1ftZ6zQ7mM="></latexit>

~B =
µ0

4⇡

Z
Is

(x02 + s2)3/2
dx0 ẑ

<latexit sha1_base64="YAxYLznpA2x3X7HBE1dlsNZGHNU="></latexit>

x0 = s tan ✓

<latexit sha1_base64="MN24wSv5X8Fh2tK+LFpkSs9LjYY="></latexit>

dx0 = s sec2 ✓ d✓

<latexit sha1_base64="sxO8kGc94JKKbwxnMhBz3rPyMOg="></latexit>

x0 = ±1 ) ✓ = ±⇡

2



Pratique o que aprendeu      


s
y

xz x0

~

<latexit sha1_base64="emBlFPP+cJ4Iib/6v2u/vVmQTo4="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0

<latexit sha1_base64="Dzz5RVR8iRw+7qexDhBd/XdrHZA="></latexit>

~ = �x0x̂+ sŷ

<latexit sha1_base64="DXbCZ9ZO4lcUP1z4ZFiFVOKdQMM="></latexit>

~I = Ix̂

<latexit sha1_base64="u3GnRyJoCYrwTtffBW9lOVSCjdE="></latexit>

~I ⇥ ~ = Isẑ

<latexit sha1_base64="itufzKxKnELWM22+Caaqu8B4dMU="></latexit>

~B =
µ0I

4⇡s
(sin

⇡

2
� sin

�⇡

2
)ẑ



Pratique o que aprendeu      


s
y

xz x0

~

<latexit sha1_base64="emBlFPP+cJ4Iib/6v2u/vVmQTo4="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0

<latexit sha1_base64="Dzz5RVR8iRw+7qexDhBd/XdrHZA="></latexit>

~ = �x0x̂+ sŷ

<latexit sha1_base64="DXbCZ9ZO4lcUP1z4ZFiFVOKdQMM="></latexit>

~I = Ix̂

<latexit sha1_base64="u3GnRyJoCYrwTtffBW9lOVSCjdE="></latexit>

~I ⇥ ~ = Isẑ

<latexit sha1_base64="Q9L1Y8bPHeFgB+D5qKiouBpR4KM="></latexit>

~B =
µ0I

2⇡s
ẑ



Pratique o que aprendeu      


s
y

xz x0

~

<latexit sha1_base64="emBlFPP+cJ4Iib/6v2u/vVmQTo4="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0

<latexit sha1_base64="Q9L1Y8bPHeFgB+D5qKiouBpR4KM="></latexit>

~B =
µ0I

2⇡s
ẑ

I



Lei de Biot e Savart


~I

~

P~B

<latexit sha1_base64="8DDjVkschBlkXgWMFhjnz9CPom0="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0



Lei de Biot e Savart


x

y

z

~

P

d⌧ 0

<latexit sha1_base64="8DDjVkschBlkXgWMFhjnz9CPom0="></latexit>

~B =
µ0

4⇡

Z ~I ⇥ ˆ
2

d`0

<latexit sha1_base64="pX4Un2ImpykCvNNzbXzK2eJ3HIA="></latexit>

~B =
µ0

4⇡

Z ~J ⇥ ˆ
2

d⌧ 0



Lei de Biot e Savart


x

y

z

~

P

d⌧ 0

<latexit sha1_base64="pX4Un2ImpykCvNNzbXzK2eJ3HIA="></latexit>

~B =
µ0

4⇡

Z ~J ⇥ ˆ
2

d⌧ 0



Lei de Biot e Savart


x

y

z

~

P

d⌧ 0

<latexit sha1_base64="pX4Un2ImpykCvNNzbXzK2eJ3HIA="></latexit>

~B =
µ0

4⇡

Z ~J ⇥ ˆ
2

d⌧ 0

<latexit sha1_base64="BLSsjIh7TffTcpEQaBoyBYyzcQA="></latexit>

~r · ~B =
µ0

4⇡

Z
~r ·

~J ⇥ ˆ
2

d⌧ 0



Lei de Biot e Savart


x

y

z

~

P

d⌧ 0

<latexit sha1_base64="dbLhAYnYR+5DxvzGMRn2Rwu10mQ="></latexit>

~r ·
~J ⇥ ˆ

2
= � ~J · ~r⇥

ˆ
2

<latexit sha1_base64="pX4Un2ImpykCvNNzbXzK2eJ3HIA="></latexit>

~B =
µ0

4⇡

Z ~J ⇥ ˆ
2

d⌧ 0

<latexit sha1_base64="BLSsjIh7TffTcpEQaBoyBYyzcQA="></latexit>

~r · ~B =
µ0

4⇡

Z
~r ·

~J ⇥ ˆ
2

d⌧ 0



Lei de Biot e Savart


x

y

z

~

P

d⌧ 0

<latexit sha1_base64="dbLhAYnYR+5DxvzGMRn2Rwu10mQ="></latexit>

~r ·
~J ⇥ ˆ

2
= � ~J · ~r⇥

ˆ
2

<latexit sha1_base64="pX4Un2ImpykCvNNzbXzK2eJ3HIA="></latexit>

~B =
µ0

4⇡

Z ~J ⇥ ˆ
2

d⌧ 0

<latexit sha1_base64="BLSsjIh7TffTcpEQaBoyBYyzcQA="></latexit>

~r · ~B =
µ0

4⇡

Z
~r ·

~J ⇥ ˆ
2

d⌧ 0

<latexit sha1_base64="moVGPCSg1uyu8OC+BoyxO7Ajyy8="></latexit>

~r · ~B = 0 STOKES


