
7 de julho de 2021 
Magnetismo em materiais

⃗∇ ⋅ ⃗D = ρ

⃗∇ × ⃗E = −
∂ ⃗B
∂t

⃗∇ ⋅ ⃗B = 0

⃗∇ × ⃗H = ⃗j + ϵ0
∂ ⃗D
∂t

Eletromagnetismo
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Magnetização 
<latexit sha1_base64="WWMaWeiELHMMo2tjGGgHYpfH5t4="></latexit>

~A(~r ) =
µ0

4⇡

~m⇥ r̂

r2

<latexit sha1_base64="qpznNZ/SIRgK/Gxic1XE7foVyjE="></latexit>

~M =
�~m

�⌧
<latexit sha1_base64="GtqzQGWaYwxFt4pxeuLb0GbmFVk="></latexit>

~A(~r ) =
µ0

4⇡

Z ~M(~r0)⇥ ˆ
2

d⌧ 0



Magnetização 

<latexit sha1_base64="+0bUG2WopJIxh+hBmCA4kKTwp1w=">AAAKNnic5VbLbxtFGN+EV7w8msKRy5TUIhWO8dpx4kA3KuoFISEVaNpKXjeanR3vjjL76MysHx3tP8WJv4MbF26IK0eOfDPrxLHjCAm4MbLl0fd+/L7PExacSdXp/LK1/cabb739zk7Dffe99z+4s3v3w2cyLwWhZyTnuXgRYkk5y+iZYorTF4WgOA05fR5ePDb85xMqJMuzp2pe0FGK44yNGcEKSOe7PFAkzGdDsDQWOKX+0z </latexit>

~r⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

<latexit sha1_base64="5FoDs0NihpzjRFWbqEyOZaRkpZg=">AAAKfnic5VZbbyM1FJ4stzJctgtv8OKlCm21aTaTNG0Km6orXgAJaUF7k+Js5fE4M1Y9FzyeJlnLfwrxZ/g3HHvSpklTIS5vWIlinct37icOC8FL1en80bj3zrvvvf/B1of+Rx9/8un97QefvSzzSlL2guYil69DUjLBM/ZCcSXY60IykoaCvQovvrP8V5dMljzPnqt5wcYpiTM+4ZQoIJ1v/44vGdVPzZ77lQa39tEQIRxNJK </latexit>

~A(~r ) =
µ0

4⇡

Z
1 ~r⇥ ~M(~r0) d⌧ 0 +

µ0

4⇡

Z
1 ~M(~r0)⇥ n̂ da0

<latexit sha1_base64="LwB/JI09xGLJvr2mFGc8yP++ZOY=">AAAKdXic5VZbbxtFFLbLLV0uTeARIU0JJonqbL12HDtQR4l4QfBSUNNW8rrR7Ox4d5S9MTMb2x3NL+KNf8Mv4ZUzs3YcO45AwBsjr3Z0Lt+5H29QJEzIVuv3+oN33n3v/Q+2HjoffvTxJ4+2dz59KfKSE3pB8iTnrwMsaMIyeiGZTOjrglOcBgl9FVx9Z/ivrikXLM9eyFlBRymOMjZmBEsgXW7/6l9Tos71vn1z7TcP0AAhPx </latexit>

~A(~r ) =
µ0

4⇡

Z ~Jb (
~r0)

d⌧ 0 +
µ0

4⇡

Z ~Kb (
~r0)

da0



Pratique o que aprendeu       

<latexit sha1_base64="+0bUG2WopJIxh+hBmCA4kKTwp1w=">AAAKNnic5VbLbxtFGN+EV7w8msKRy5TUIhWO8dpx4kA3KuoFISEVaNpKXjeanR3vjjL76MysHx3tP8WJv4MbF26IK0eOfDPrxLHjCAm4MbLl0fd+/L7PExacSdXp/LK1/cabb739zk7Dffe99z+4s3v3w2cyLwWhZyTnuXgRYkk5y+iZYorTF4WgOA05fR5ePDb85xMqJMuzp2pe0FGK44yNGcEKSOe7PFAkzGdDsDQWOKX+0z </latexit>

~r⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

x

y

z

r

✓

�

r̂

✓̂

�̂

~M



Pratique o que aprendeu       

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

x

y

z

r

✓

�

r̂

✓̂

�̂

~M<latexit sha1_base64="PovJq6ilQDAa1jwARkNUZAbRxXg="></latexit>

~r⇥ ~M = 0 ) ~Jb = 0

<latexit sha1_base64="zYaNwCEnkniOJAvTfFcVXaMfu3c=">AAAKPXic5VbbbhtFGN6UU7ycUrjkZkpqNRWO8dpx4kA3KuoNQkIq0JPkdaPZ2fHuKLOHzsz60NG+FC/Ac/QBuEPccgn/zDp27DhCAu4Y2fLo/7//fPCEBWdSdTpvdm699fY7776323Df/+DDjz7eu/3JM5mXgtCnJOe5eBFiSTnL6FPFFKcvCkFxGnL6PLx4ZPjPJ1RIlmdP1LygoxTHGRszghWQzvdkoEiYz4agaSxwSv0neY </latexit>

~r0
⇥ ~M(~r0) ⌘ ~Jb



Pratique o que aprendeu       

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

x

y

z

r

✓

�

r̂

✓̂

�̂

~M<latexit sha1_base64="PovJq6ilQDAa1jwARkNUZAbRxXg="></latexit>

~r⇥ ~M = 0 ) ~Jb = 0

<latexit sha1_base64="zYaNwCEnkniOJAvTfFcVXaMfu3c=">AAAKPXic5VbbbhtFGN6UU7ycUrjkZkpqNRWO8dpx4kA3KuoNQkIq0JPkdaPZ2fHuKLOHzsz60NG+FC/Ac/QBuEPccgn/zDp27DhCAu4Y2fLo/7//fPCEBWdSdTpvdm699fY7776323Df/+DDjz7eu/3JM5mXgtCnJOe5eBFiSTnL6FPFFKcvCkFxGnL6PLx4ZPjPJ1RIlmdP1LygoxTHGRszghWQzvdkoEiYz4agaSxwSv0neY </latexit>

~r0
⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="TIonQrcOls9eGeBdDcKF1Z8XS+k="></latexit>

~M ⇥ n̂ = Mẑ ⇥ r̂



Pratique o que aprendeu       

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

x

y

z

r

✓

�

r̂

✓̂

�̂

~M<latexit sha1_base64="PovJq6ilQDAa1jwARkNUZAbRxXg="></latexit>

~r⇥ ~M = 0 ) ~Jb = 0

<latexit sha1_base64="zYaNwCEnkniOJAvTfFcVXaMfu3c=">AAAKPXic5VbbbhtFGN6UU7ycUrjkZkpqNRWO8dpx4kA3KuoNQkIq0JPkdaPZ2fHuKLOHzsz60NG+FC/Ac/QBuEPccgn/zDp27DhCAu4Y2fLo/7//fPCEBWdSdTpvdm699fY7776323Df/+DDjz7eu/3JM5mXgtCnJOe5eBFiSTnL6FPFFKcvCkFxGnL6PLx4ZPjPJ1RIlmdP1LygoxTHGRszghWQzvdkoEiYz4agaSxwSv0neY </latexit>

~r0
⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="TIonQrcOls9eGeBdDcKF1Z8XS+k="></latexit>

~M ⇥ n̂ = Mẑ ⇥ r̂

<latexit sha1_base64="lM1saztnLW++G69yVbAH/Y2r4DM="></latexit>

ẑ = cos ✓ r̂ � sin ✓ ✓̂



Pratique o que aprendeu       

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

x

y

z

r

✓

�

r̂

✓̂

�̂

~M<latexit sha1_base64="PovJq6ilQDAa1jwARkNUZAbRxXg="></latexit>

~r⇥ ~M = 0 ) ~Jb = 0

<latexit sha1_base64="zYaNwCEnkniOJAvTfFcVXaMfu3c=">AAAKPXic5VbbbhtFGN6UU7ycUrjkZkpqNRWO8dpx4kA3KuoNQkIq0JPkdaPZ2fHuKLOHzsz60NG+FC/Ac/QBuEPccgn/zDp27DhCAu4Y2fLo/7//fPCEBWdSdTpvdm699fY7776323Df/+DDjz7eu/3JM5mXgtCnJOe5eBFiSTnL6FPFFKcvCkFxGnL6PLx4ZPjPJ1RIlmdP1LygoxTHGRszghWQzvdkoEiYz4agaSxwSv0neY </latexit>

~r0
⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="TIonQrcOls9eGeBdDcKF1Z8XS+k="></latexit>

~M ⇥ n̂ = Mẑ ⇥ r̂

<latexit sha1_base64="lM1saztnLW++G69yVbAH/Y2r4DM="></latexit>

ẑ = cos ✓ r̂ � sin ✓ ✓̂

<latexit sha1_base64="AQGDz0rapq93MyNDVf8lLESYF/8="></latexit>

~M ⇥ n̂ = M sin ✓ �̂



Pratique o que aprendeu       

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

x

y

z

r

✓

�

r̂

✓̂

�̂

~M<latexit sha1_base64="PovJq6ilQDAa1jwARkNUZAbRxXg="></latexit>

~r⇥ ~M = 0 ) ~Jb = 0

<latexit sha1_base64="zYaNwCEnkniOJAvTfFcVXaMfu3c=">AAAKPXic5VbbbhtFGN6UU7ycUrjkZkpqNRWO8dpx4kA3KuoNQkIq0JPkdaPZ2fHuKLOHzsz60NG+FC/Ac/QBuEPccgn/zDp27DhCAu4Y2fLo/7//fPCEBWdSdTpvdm699fY7776323Df/+DDjz7eu/3JM5mXgtCnJOe5eBFiSTnL6FPFFKcvCkFxGnL6PLx4ZPjPJ1RIlmdP1LygoxTHGRszghWQzvdkoEiYz4agaSxwSv0neY </latexit>

~r0
⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="TIonQrcOls9eGeBdDcKF1Z8XS+k="></latexit>

~M ⇥ n̂ = Mẑ ⇥ r̂

<latexit sha1_base64="lM1saztnLW++G69yVbAH/Y2r4DM="></latexit>

ẑ = cos ✓ r̂ � sin ✓ ✓̂

<latexit sha1_base64="AQGDz0rapq93MyNDVf8lLESYF/8="></latexit>

~M ⇥ n̂ = M sin ✓ �̂

<latexit sha1_base64="SjCa9JmMgXfUo9Tku0O7eweA7FY="></latexit>

~Kb = M sin ✓ �̂



Magnetização 
<latexit sha1_base64="+0bUG2WopJIxh+hBmCA4kKTwp1w=">AAAKNnic5VbLbxtFGN+EV7w8msKRy5TUIhWO8dpx4kA3KuoFISEVaNpKXjeanR3vjjL76MysHx3tP8WJv4MbF26IK0eOfDPrxLHjCAm4MbLl0fd+/L7PExacSdXp/LK1/cabb739zk7Dffe99z+4s3v3w2cyLwWhZyTnuXgRYkk5y+iZYorTF4WgOA05fR5ePDb85xMqJMuzp2pe0FGK44yNGcEKSOe7PFAkzGdDsDQWOKX+0z </latexit>

~r⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

<latexit sha1_base64="LWugKEHphI3f9Wcx/GngyJM4SlA="></latexit>

~A(~r ) =
µ0

4⇡

Z ~J(~r0)
d⌧ 0 +

µ0

4⇡

Z ~K(~r0)
da0



Magnetização 
<latexit sha1_base64="+0bUG2WopJIxh+hBmCA4kKTwp1w=">AAAKNnic5VbLbxtFGN+EV7w8msKRy5TUIhWO8dpx4kA3KuoFISEVaNpKXjeanR3vjjL76MysHx3tP8WJv4MbF26IK0eOfDPrxLHjCAm4MbLl0fd+/L7PExacSdXp/LK1/cabb739zk7Dffe99z+4s3v3w2cyLwWhZyTnuXgRYkk5y+iZYorTF4WgOA05fR5ePDb85xMqJMuzp2pe0FGK44yNGcEKSOe7PFAkzGdDsDQWOKX+0z </latexit>

~r⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

<latexit sha1_base64="LWugKEHphI3f9Wcx/GngyJM4SlA="></latexit>

~A(~r ) =
µ0

4⇡

Z ~J(~r0)
d⌧ 0 +

µ0

4⇡

Z ~K(~r0)
da0

<latexit sha1_base64="jfiZjsGMqNHK0FO4dSY94BeCsDA="></latexit>

~J = ~Jf + ~Jb

<latexit sha1_base64="d11G+yc2BXUMEQVgCCBFxJ0rbAw="></latexit>

~K = ~Kf + ~Kb



Magnetização 
<latexit sha1_base64="+0bUG2WopJIxh+hBmCA4kKTwp1w=">AAAKNnic5VbLbxtFGN+EV7w8msKRy5TUIhWO8dpx4kA3KuoFISEVaNpKXjeanR3vjjL76MysHx3tP8WJv4MbF26IK0eOfDPrxLHjCAm4MbLl0fd+/L7PExacSdXp/LK1/cabb739zk7Dffe99z+4s3v3w2cyLwWhZyTnuXgRYkk5y+iZYorTF4WgOA05fR5ePDb85xMqJMuzp2pe0FGK44yNGcEKSOe7PFAkzGdDsDQWOKX+0z </latexit>

~r⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

<latexit sha1_base64="LWugKEHphI3f9Wcx/GngyJM4SlA="></latexit>

~A(~r ) =
µ0

4⇡

Z ~J(~r0)
d⌧ 0 +

µ0

4⇡

Z ~K(~r0)
da0

<latexit sha1_base64="jfiZjsGMqNHK0FO4dSY94BeCsDA="></latexit>

~J = ~Jf + ~Jb

<latexit sha1_base64="d11G+yc2BXUMEQVgCCBFxJ0rbAw="></latexit>

~K = ~Kf + ~Kb

<latexit sha1_base64="247B3EVWKPJKoiBYu/8vHCVaOKo="></latexit>

~r⇥ ~B = µ0
~J



Magnetização 
<latexit sha1_base64="+0bUG2WopJIxh+hBmCA4kKTwp1w=">AAAKNnic5VbLbxtFGN+EV7w8msKRy5TUIhWO8dpx4kA3KuoFISEVaNpKXjeanR3vjjL76MysHx3tP8WJv4MbF26IK0eOfDPrxLHjCAm4MbLl0fd+/L7PExacSdXp/LK1/cabb739zk7Dffe99z+4s3v3w2cyLwWhZyTnuXgRYkk5y+iZYorTF4WgOA05fR5ePDb85xMqJMuzp2pe0FGK44yNGcEKSOe7PFAkzGdDsDQWOKX+0z </latexit>

~r⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

<latexit sha1_base64="LWugKEHphI3f9Wcx/GngyJM4SlA="></latexit>

~A(~r ) =
µ0

4⇡

Z ~J(~r0)
d⌧ 0 +

µ0

4⇡

Z ~K(~r0)
da0

<latexit sha1_base64="jfiZjsGMqNHK0FO4dSY94BeCsDA="></latexit>

~J = ~Jf + ~Jb

<latexit sha1_base64="d11G+yc2BXUMEQVgCCBFxJ0rbAw="></latexit>

~K = ~Kf + ~Kb

<latexit sha1_base64="247B3EVWKPJKoiBYu/8vHCVaOKo="></latexit>

~r⇥ ~B = µ0
~J

<latexit sha1_base64="Yg4rK5ulWjdsUMZi6c9os4Gfuu4="></latexit>

~r⇥ ~B = µ0( ~Jf + ~Jb )



Magnetização 
<latexit sha1_base64="+0bUG2WopJIxh+hBmCA4kKTwp1w=">AAAKNnic5VbLbxtFGN+EV7w8msKRy5TUIhWO8dpx4kA3KuoFISEVaNpKXjeanR3vjjL76MysHx3tP8WJv4MbF26IK0eOfDPrxLHjCAm4MbLl0fd+/L7PExacSdXp/LK1/cabb739zk7Dffe99z+4s3v3w2cyLwWhZyTnuXgRYkk5y+iZYorTF4WgOA05fR5ePDb85xMqJMuzp2pe0FGK44yNGcEKSOe7PFAkzGdDsDQWOKX+0z </latexit>

~r⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

<latexit sha1_base64="LWugKEHphI3f9Wcx/GngyJM4SlA="></latexit>

~A(~r ) =
µ0

4⇡

Z ~J(~r0)
d⌧ 0 +

µ0

4⇡

Z ~K(~r0)
da0

<latexit sha1_base64="jfiZjsGMqNHK0FO4dSY94BeCsDA="></latexit>

~J = ~Jf + ~Jb

<latexit sha1_base64="d11G+yc2BXUMEQVgCCBFxJ0rbAw="></latexit>

~K = ~Kf + ~Kb

<latexit sha1_base64="247B3EVWKPJKoiBYu/8vHCVaOKo="></latexit>

~r⇥ ~B = µ0
~J

<latexit sha1_base64="Yg4rK5ulWjdsUMZi6c9os4Gfuu4="></latexit>

~r⇥ ~B = µ0( ~Jf + ~Jb )

<latexit sha1_base64="/LUsEw2YfZW8lEsoro1EgkGZMk8="></latexit>

~r⇥ ~B = µ0
~Jf + µ0

~r⇥ ~M



Magnetização 
<latexit sha1_base64="+0bUG2WopJIxh+hBmCA4kKTwp1w=">AAAKNnic5VbLbxtFGN+EV7w8msKRy5TUIhWO8dpx4kA3KuoFISEVaNpKXjeanR3vjjL76MysHx3tP8WJv4MbF26IK0eOfDPrxLHjCAm4MbLl0fd+/L7PExacSdXp/LK1/cabb739zk7Dffe99z+4s3v3w2cyLwWhZyTnuXgRYkk5y+iZYorTF4WgOA05fR5ePDb85xMqJMuzp2pe0FGK44yNGcEKSOe7PFAkzGdDsDQWOKX+0z </latexit>

~r⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

<latexit sha1_base64="LWugKEHphI3f9Wcx/GngyJM4SlA="></latexit>

~A(~r ) =
µ0

4⇡

Z ~J(~r0)
d⌧ 0 +

µ0

4⇡

Z ~K(~r0)
da0

<latexit sha1_base64="jfiZjsGMqNHK0FO4dSY94BeCsDA="></latexit>

~J = ~Jf + ~Jb

<latexit sha1_base64="d11G+yc2BXUMEQVgCCBFxJ0rbAw="></latexit>

~K = ~Kf + ~Kb

<latexit sha1_base64="247B3EVWKPJKoiBYu/8vHCVaOKo="></latexit>

~r⇥ ~B = µ0
~J

<latexit sha1_base64="Yg4rK5ulWjdsUMZi6c9os4Gfuu4="></latexit>

~r⇥ ~B = µ0( ~Jf + ~Jb )

<latexit sha1_base64="/LUsEw2YfZW8lEsoro1EgkGZMk8="></latexit>

~r⇥ ~B = µ0
~Jf + µ0

~r⇥ ~M

<latexit sha1_base64="yoEQ7VmNVHPdqTDkzBUc0wkXQO4="></latexit>

~r⇥ ~B � µ0
~r⇥ ~M = µ0

~Jf



Magnetização 
<latexit sha1_base64="+0bUG2WopJIxh+hBmCA4kKTwp1w=">AAAKNnic5VbLbxtFGN+EV7w8msKRy5TUIhWO8dpx4kA3KuoFISEVaNpKXjeanR3vjjL76MysHx3tP8WJv4MbF26IK0eOfDPrxLHjCAm4MbLl0fd+/L7PExacSdXp/LK1/cabb739zk7Dffe99z+4s3v3w2cyLwWhZyTnuXgRYkk5y+iZYorTF4WgOA05fR5ePDb85xMqJMuzp2pe0FGK44yNGcEKSOe7PFAkzGdDsDQWOKX+0z </latexit>

~r⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

<latexit sha1_base64="LWugKEHphI3f9Wcx/GngyJM4SlA="></latexit>

~A(~r ) =
µ0

4⇡

Z ~J(~r0)
d⌧ 0 +

µ0

4⇡

Z ~K(~r0)
da0

<latexit sha1_base64="jfiZjsGMqNHK0FO4dSY94BeCsDA="></latexit>

~J = ~Jf + ~Jb

<latexit sha1_base64="d11G+yc2BXUMEQVgCCBFxJ0rbAw="></latexit>

~K = ~Kf + ~Kb

<latexit sha1_base64="247B3EVWKPJKoiBYu/8vHCVaOKo="></latexit>

~r⇥ ~B = µ0
~J

<latexit sha1_base64="Yg4rK5ulWjdsUMZi6c9os4Gfuu4="></latexit>

~r⇥ ~B = µ0( ~Jf + ~Jb )

<latexit sha1_base64="/LUsEw2YfZW8lEsoro1EgkGZMk8="></latexit>

~r⇥ ~B = µ0
~Jf + µ0

~r⇥ ~M

<latexit sha1_base64="X8W1DiJYqvInEfOgun2aixMgOGo="></latexit>

~r⇥ ~B � µ0
~r⇥ ~M = µ0

~Jf ) ~r⇥
⇣
~B � µ0

~M
⌘
= µ0

~Jf



Magnetização 
<latexit sha1_base64="+0bUG2WopJIxh+hBmCA4kKTwp1w=">AAAKNnic5VbLbxtFGN+EV7w8msKRy5TUIhWO8dpx4kA3KuoFISEVaNpKXjeanR3vjjL76MysHx3tP8WJv4MbF26IK0eOfDPrxLHjCAm4MbLl0fd+/L7PExacSdXp/LK1/cabb739zk7Dffe99z+4s3v3w2cyLwWhZyTnuXgRYkk5y+iZYorTF4WgOA05fR5ePDb85xMqJMuzp2pe0FGK44yNGcEKSOe7PFAkzGdDsDQWOKX+0z </latexit>

~r⇥ ~M(~r0) ⌘ ~Jb

<latexit sha1_base64="9chtCmOc+sxuRFAxQ3j9rjm67yA="></latexit>

~M(~r0)⇥ n̂ ⌘ ~Kb

<latexit sha1_base64="247B3EVWKPJKoiBYu/8vHCVaOKo="></latexit>

~r⇥ ~B = µ0
~J

<latexit sha1_base64="X8W1DiJYqvInEfOgun2aixMgOGo="></latexit>

~r⇥ ~B � µ0
~r⇥ ~M = µ0

~Jf ) ~r⇥
⇣
~B � µ0

~M
⌘
= µ0

~Jf



Magnetização 

<latexit sha1_base64="247B3EVWKPJKoiBYu/8vHCVaOKo="></latexit>

~r⇥ ~B = µ0
~J

<latexit sha1_base64="Z0+gHArg2lS4XO+bj+hUAflOH8U="></latexit>

~r⇥
⇣
~B � µ0

~M
⌘
= µ0

~Jf



Magnetização 

<latexit sha1_base64="247B3EVWKPJKoiBYu/8vHCVaOKo="></latexit>

~r⇥ ~B = µ0
~J

<latexit sha1_base64="Z0+gHArg2lS4XO+bj+hUAflOH8U="></latexit>

~r⇥
⇣
~B � µ0

~M
⌘
= µ0

~Jf
<latexit sha1_base64="Thp5q0hrpMStPnDETEF/scWel3g="></latexit>

~r⇥ ~H = ~Jf

<latexit sha1_base64="Mbs1E2UDjZSwjFHMjxMjAZa1OZU="></latexit>

~B = µ0( ~H + ~M)



Pratique o que aprendeu       

R

~J

<latexit sha1_base64="Thp5q0hrpMStPnDETEF/scWel3g="></latexit>

~r⇥ ~H = ~Jf



Pratique o que aprendeu       

R

s

~J

<latexit sha1_base64="Thp5q0hrpMStPnDETEF/scWel3g="></latexit>

~r⇥ ~H = ~Jf

<latexit sha1_base64="7dD9H4RTtjyx7DXCOwBzCtrXA04="></latexit>I
~H · d~̀=

Z
~Jf · d~a



Pratique o que aprendeu       

R

s

~J

<latexit sha1_base64="Thp5q0hrpMStPnDETEF/scWel3g="></latexit>

~r⇥ ~H = ~Jf

<latexit sha1_base64="7dD9H4RTtjyx7DXCOwBzCtrXA04="></latexit>I
~H · d~̀=

Z
~Jf · d~a

<latexit sha1_base64="9QN0h4tZK+n/ndL8fpjQfsJvRN8="></latexit>

H2⇡s = J⇡s
2 (s  R)



Pratique o que aprendeu       

R

s

~J

<latexit sha1_base64="Thp5q0hrpMStPnDETEF/scWel3g="></latexit>

~r⇥ ~H = ~Jf

<latexit sha1_base64="7dD9H4RTtjyx7DXCOwBzCtrXA04="></latexit>I
~H · d~̀=

Z
~Jf · d~a

<latexit sha1_base64="9QN0h4tZK+n/ndL8fpjQfsJvRN8="></latexit>

H2⇡s = J⇡s
2 (s  R)

<latexit sha1_base64="CEvoTbFzHJtz3OV+O9sUrV23Lgs="></latexit>

H = J
s

2



Pratique o que aprendeu       

R

s

~J

<latexit sha1_base64="Thp5q0hrpMStPnDETEF/scWel3g="></latexit>

~r⇥ ~H = ~Jf

<latexit sha1_base64="7dD9H4RTtjyx7DXCOwBzCtrXA04="></latexit>I
~H · d~̀=

Z
~Jf · d~a

<latexit sha1_base64="9QN0h4tZK+n/ndL8fpjQfsJvRN8="></latexit>

H2⇡s = J⇡s
2 (s  R)

<latexit sha1_base64="/ttpMdaKAFItL1+ABLPGWnAQPEU="></latexit>

H2⇡s = J⇡R
2 (s � R)

<latexit sha1_base64="CEvoTbFzHJtz3OV+O9sUrV23Lgs="></latexit>

H = J
s

2



Pratique o que aprendeu       

R

s

~J

<latexit sha1_base64="Thp5q0hrpMStPnDETEF/scWel3g="></latexit>

~r⇥ ~H = ~Jf

<latexit sha1_base64="7dD9H4RTtjyx7DXCOwBzCtrXA04="></latexit>I
~H · d~̀=

Z
~Jf · d~a

<latexit sha1_base64="9QN0h4tZK+n/ndL8fpjQfsJvRN8="></latexit>

H2⇡s = J⇡s
2 (s  R)

<latexit sha1_base64="/ttpMdaKAFItL1+ABLPGWnAQPEU="></latexit>

H2⇡s = J⇡R
2 (s � R)

<latexit sha1_base64="CEvoTbFzHJtz3OV+O9sUrV23Lgs="></latexit>

H = J
s

2

<latexit sha1_base64="adxa8FWWrFzCVZebEK4H1KpcBXw="></latexit>

H = J
R

2

2s



Condições de contorno 

~H
s

~H i

<latexit sha1_base64="Thp5q0hrpMStPnDETEF/scWel3g="></latexit>

~r⇥ ~H = ~Jf

<latexit sha1_base64="moVGPCSg1uyu8OC+BoyxO7Ajyy8=">AAAKDnic5VbNbttGEGbSP4v9c9pjL+s6AlJUZkn9WHYbGml6aI9pEMcBRMVYkity4SWX3V3KUhZ8h75B36K3oNe+Qs+9tu/QWVKWLFlGgba3LiRoMPPN/8xqw4JRqVz3tzt333jzrbff2WnZ7773/gcf7t776LnkpYjIacQZFy9CLAmjOTlVVDHyohAEZyEjZ+HFN0Z+NiVCUp4/U/OCjDOc5HRCI6yAdb57Fqgo5LMRWCqLgg </latexit>

~r · ~B = 0



Condições de contorno 

~H
s

~H i

<latexit sha1_base64="Thp5q0hrpMStPnDETEF/scWel3g="></latexit>

~r⇥ ~H = ~Jf

<latexit sha1_base64="moVGPCSg1uyu8OC+BoyxO7Ajyy8=">AAAKDnic5VbNbttGEGbSP4v9c9pjL+s6AlJUZkn9WHYbGml6aI9pEMcBRMVYkity4SWX3V3KUhZ8h75B36K3oNe+Qs+9tu/QWVKWLFlGgba3LiRoMPPN/8xqw4JRqVz3tzt333jzrbff2WnZ7773/gcf7t776LnkpYjIacQZFy9CLAmjOTlVVDHyohAEZyEjZ+HFN0Z+NiVCUp4/U/OCjDOc5HRCI6yAdb57Fqgo5LMRWCqLgg </latexit>

~r · ~B = 0

<latexit sha1_base64="X4xPKSUKjqewg4UWIHNL5r3AMlQ="></latexit>Z
~B · d~a = 0

<latexit sha1_base64="O7u/XKIvU8XkgeYU+93RSa55DSw="></latexit>

B?s = B?i



Condições de contorno 

~H
s

~H i

<latexit sha1_base64="Thp5q0hrpMStPnDETEF/scWel3g="></latexit>

~r⇥ ~H = ~Jf

<latexit sha1_base64="moVGPCSg1uyu8OC+BoyxO7Ajyy8=">AAAKDnic5VbNbttGEGbSP4v9c9pjL+s6AlJUZkn9WHYbGml6aI9pEMcBRMVYkity4SWX3V3KUhZ8h75B36K3oNe+Qs+9tu/QWVKWLFlGgba3LiRoMPPN/8xqw4JRqVz3tzt333jzrbff2WnZ7773/gcf7t776LnkpYjIacQZFy9CLAmjOTlVVDHyohAEZyEjZ+HFN0Z+NiVCUp4/U/OCjDOc5HRCI6yAdb57Fqgo5LMRWCqLgg </latexit>

~r · ~B = 0

<latexit sha1_base64="X4xPKSUKjqewg4UWIHNL5r3AMlQ="></latexit>Z
~B · d~a = 0

<latexit sha1_base64="O7u/XKIvU8XkgeYU+93RSa55DSw="></latexit>

B?s = B?i


