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Aula 22

Radiação 

Griffiths - Capítulo 11



Radiação: produção de ondas eletromagnéticas

Radiação: emissão de energia eletromagnética, que sai de uma fonte 
finita e vai até o infinito.  

Potência atravessando esta superfície: 

P =

I
~S . ~da

<latexit sha1_base64="BZcdXKyDx9ODEWlbswri7CvrBoc="></latexit><latexit sha1_base64="BZcdXKyDx9ODEWlbswri7CvrBoc="></latexit><latexit sha1_base64="BZcdXKyDx9ODEWlbswri7CvrBoc="></latexit><latexit sha1_base64="BZcdXKyDx9ODEWlbswri7CvrBoc="></latexit>

=

I
1

µ0
( ~E ⇥ ~B) . ~da

<latexit sha1_base64="HsgymahUCaO9AAUBa2gCPLn6w2k="></latexit><latexit sha1_base64="HsgymahUCaO9AAUBa2gCPLn6w2k="></latexit><latexit sha1_base64="HsgymahUCaO9AAUBa2gCPLn6w2k="></latexit><latexit sha1_base64="HsgymahUCaO9AAUBa2gCPLn6w2k="></latexit>

Potência Radiada é o limite de P quando 
o raio r vai ao infinito

Prad = lim
r!1

P (r)
<latexit sha1_base64="yr+YOpFB/VsLybD334eA8AaI9mY="></latexit><latexit sha1_base64="yr+YOpFB/VsLybD334eA8AaI9mY="></latexit><latexit sha1_base64="yr+YOpFB/VsLybD334eA8AaI9mY="></latexit><latexit sha1_base64="yr+YOpFB/VsLybD334eA8AaI9mY="></latexit>

Prad 6= 0
<latexit sha1_base64="5fGB2qsuEoGTWfWZ/9gryam/DyE="></latexit><latexit sha1_base64="5fGB2qsuEoGTWfWZ/9gryam/DyE="></latexit><latexit sha1_base64="5fGB2qsuEoGTWfWZ/9gryam/DyE="></latexit><latexit sha1_base64="5fGB2qsuEoGTWfWZ/9gryam/DyE="></latexit>

Prad = 0
<latexit sha1_base64="G58sasd6Nz/qux+wBSpGiRt6pM0="></latexit><latexit sha1_base64="G58sasd6Nz/qux+wBSpGiRt6pM0="></latexit><latexit sha1_base64="G58sasd6Nz/qux+wBSpGiRt6pM0="></latexit><latexit sha1_base64="G58sasd6Nz/qux+wBSpGiRt6pM0="></latexit>

Fonte não irradia

Fonte irradia



Uma antena simples: o dipolo elétrico

q+(t) = + q0 cos(!t)
<latexit sha1_base64="Ln1JXIrsLQQ6KZ5b129jPwDzQ9o="></latexit><latexit sha1_base64="Ln1JXIrsLQQ6KZ5b129jPwDzQ9o="></latexit><latexit sha1_base64="Ln1JXIrsLQQ6KZ5b129jPwDzQ9o="></latexit><latexit sha1_base64="Ln1JXIrsLQQ6KZ5b129jPwDzQ9o="></latexit>

q�(t) = � q0 cos(!t)
<latexit sha1_base64="aO+h9ZGHmrKMeP1sPKeD5XCKI+M="></latexit><latexit sha1_base64="aO+h9ZGHmrKMeP1sPKeD5XCKI+M="></latexit><latexit sha1_base64="aO+h9ZGHmrKMeP1sPKeD5XCKI+M="></latexit><latexit sha1_base64="aO+h9ZGHmrKMeP1sPKeD5XCKI+M="></latexit>

< ~S >=
µ0 q20 d

2!4

32⇡2 c

sen2✓

r2
r̂

<latexit sha1_base64="3SDpz8/JQQXaOsjvzE+hBAVdHus="></latexit><latexit sha1_base64="3SDpz8/JQQXaOsjvzE+hBAVdHus="></latexit><latexit sha1_base64="3SDpz8/JQQXaOsjvzE+hBAVdHus="></latexit><latexit sha1_base64="3SDpz8/JQQXaOsjvzE+hBAVdHus="></latexit>

hP i = µ0 q0 d2 !4

12⇡ c
<latexit sha1_base64="e1wRzLqPvv3BJKc1rsqR0o+JsK8="></latexit>

Radiação emitida 
principalmente 
a 90 graus !



As cargas colidem, se desaceleram e irradiam ! 

Emissão de radiação eletromagnética por cargas aceleradas

hP i = µ0 q2 a2

6⇡ c
<latexit sha1_base64="ywwDUUcnpte7q4gJQTVSFYMNi/o="></latexit>

Dipolo elétrico :

Carga acelerada : Fórmula de Larmor

hP i = µ0 q20 d
2 !4

12⇡ c
<latexit sha1_base64="bllnVEgs8D4oU9pe2RjelocnUoM="></latexit>



Exercícios 



1) Um elétron é abandonado em repouso e cai sob a ação da gravidade. Em 
2 centímetros de queda, que fração da energia potencial foi irradiada ?

�E

�t
=

µ0 q2 a2

6⇡ c
<latexit sha1_base64="yXyFjJG3C0h++5au+Eqxq/ENQqM="></latexit>

hP i = µ0 q2 a2

6⇡ c
<latexit sha1_base64="ywwDUUcnpte7q4gJQTVSFYMNi/o="></latexit>

�E =
µ0 q2 g2

6⇡ c
�t

<latexit sha1_base64="X1Eo7WYc2PATXpAkHohNJkSnCQw="></latexit>

h

g

U = mg h
<latexit sha1_base64="ir4bs5J94o8jwgNu9M3aKSa1MHA="></latexit>

y = y0 + v0 t +
1

2
a t2

<latexit sha1_base64="COE/4W2pQbxqBghcthMgZNg3m/I="></latexit>

y =
1

2
a t2

<latexit sha1_base64="eyO7BneNsD5WpyWO1oaTs3vhtmU="></latexit>

h =
1

2
g t2

<latexit sha1_base64="Kv0vW0D2uXdLpi2IFaI2sKMpt/I="></latexit>

t = �t =

s
2h

g
<latexit sha1_base64="oXxt8LQS58D+CsK9P/RAdEzksN4="></latexit>

�E =
µ0 q2 g2

6⇡ c

s
2h

g
<latexit sha1_base64="DI4L3vfS1UWvfD3BUdtzZtRrTUk="></latexit>

�E

U
=

µ0 q2 g2

6⇡ c

s
2h

g

1

mg h
<latexit sha1_base64="QmN5FCkWr0KeF2rRf9qF96sYU2I="></latexit>



~E = E0 cos(kx� !t) ŷ
<latexit sha1_base64="h7bDhvr82CR0eTrIt1B7C1bJnTs="></latexit>

2) Numa onda eletromagnética o campo elétrico é dado pela expressão: 

a) Encontre o campo magnético, o vetor de Poynting, 
a intensidade e a pressão.

b) Encontre, em função da amplitude de campo elétrico,  a aceleração 
que esta onda pode produzir numa vela solar de área A e massa m. 

As ondas eletromagnéticas satisfazem sempre as equações de Maxwell. 
Vamos começar impondo que a onda satisfaça a lei de Faraday:  

~r⇥ ~E = �@ ~B

@t
<latexit sha1_base64="oj7oQ0zHoE6qIR8J16PXdVw+Mo8="></latexit><latexit sha1_base64="oj7oQ0zHoE6qIR8J16PXdVw+Mo8="></latexit><latexit sha1_base64="oj7oQ0zHoE6qIR8J16PXdVw+Mo8="></latexit><latexit sha1_base64="oj7oQ0zHoE6qIR8J16PXdVw+Mo8="></latexit>



~E = E0 cos(kx� !t) ŷ
<latexit sha1_base64="h7bDhvr82CR0eTrIt1B7C1bJnTs="></latexit>

= �E0 k sen(kx� !t) ẑ
<latexit sha1_base64="iXb7iQ4KXaMaKWa67lzHOzbNNb0="></latexit>

ŷ
<latexit sha1_base64="qAaxFxFM/H5lnYq3Ot0kpchDh40="></latexit>

x̂
<latexit sha1_base64="ThoTHlz96v69Nuo7Ex52FegylCs="></latexit>

ẑ
<latexit sha1_base64="gZwaEYrwGZiSiTOzkxqQAEcg7aI="></latexit>

E0 cos(kx� !t)
<latexit sha1_base64="YtThhmSEaKam9p3dMZX/p6OLYco="></latexit>

0
<latexit sha1_base64="h3bLGoyn+BMBlEIVSC3gfYcSkpM="></latexit>

0
<latexit sha1_base64="h3bLGoyn+BMBlEIVSC3gfYcSkpM="></latexit>

@

@x
<latexit sha1_base64="kCY0g1bs9aHtBH8Yzf7stFna5QI="></latexit>

@

@y
<latexit sha1_base64="kX2UCOfPpZKPhvR256s0QUqqLNc="></latexit>

@

@z
<latexit sha1_base64="efy7tydpA9AhjF4Y1eugtAdprUY="></latexit>

=<latexit sha1_base64="zgjZHdXzKSNcVT7iuf1ivO6vFp4="></latexit>

~r⇥ ~E = �@ ~B

@t
<latexit sha1_base64="oj7oQ0zHoE6qIR8J16PXdVw+Mo8="></latexit><latexit sha1_base64="oj7oQ0zHoE6qIR8J16PXdVw+Mo8="></latexit><latexit sha1_base64="oj7oQ0zHoE6qIR8J16PXdVw+Mo8="></latexit><latexit sha1_base64="oj7oQ0zHoE6qIR8J16PXdVw+Mo8="></latexit>

@ ~B

@t
= E0 k sen(kx� !t) ẑ

<latexit sha1_base64="B7ZP4RNqDNfnnA7WYmfNoAHFyvQ="></latexit>

B =

Z
E0 k sen(kx� !t) dt

<latexit sha1_base64="eHaY/d3clTuOQsEnjdQu6dm3c9Y="></latexit>

B = E0 k (�) cos(kx� !t) (
1

�!
) + C

<latexit sha1_base64="+bdbUGsThY21oYTfz473QadPW2M="></latexit>

k

!
=

1

c
<latexit sha1_base64="YveUPDXugwBHL9YwgA/h89rdnHg="></latexit>

B =
E0

c
cos(kx� !t) + C

<latexit sha1_base64="UhDbEbGvpoqR6XdtCP+fKn+4LYg="></latexit>

~B =
E0

c
cos(kx� !t) ẑ

<latexit sha1_base64="pzeY5Zaj305FmWyOwYzLvU9yE/A="></latexit>

Vamos calcular o rotacional de 

0
O vácuo é vazio !



~S =
1

µ0

~E ⇥ ~B
<latexit sha1_base64="x3eK6DwrgXUdsAHt3wLCH3MmIGI="></latexit>

=
E2

0

µ0 c
cos2(kx� !t) x̂

<latexit sha1_base64="IEBUuCbxvuuewQ171e16lxp1fuA="></latexit>

=
1

µ0
E0 cos(kx� !t) ŷ ⇥ E0

c
cos(kx� !t) ẑ

<latexit sha1_base64="l2FqolCSqKpjDJX7meSLak8HOJQ="></latexit>

h~Si = E2
0

µ0 c

"
1

T

Z T

0
cos2(kx� !t) dt

#
x̂

<latexit sha1_base64="n6Z6iFZlgCK/qS412lAlUzEJqDU="></latexit>

=
E2

0

2µ0 c
x̂

<latexit sha1_base64="QZbd05zvJXMw4JcTtrOcaxS6FSA="></latexit>

P =
I

c
<latexit sha1_base64="NW/5pYfYQmgTTutT/WxWH+AG1ic="></latexit><latexit sha1_base64="NW/5pYfYQmgTTutT/WxWH+AG1ic="></latexit><latexit sha1_base64="NW/5pYfYQmgTTutT/WxWH+AG1ic="></latexit><latexit sha1_base64="NW/5pYfYQmgTTutT/WxWH+AG1ic="></latexit>

I = |h~Si|
<latexit sha1_base64="+4Ib3mPkg3MmhT6Ws46QRYMSvYI="></latexit>

=
E2

0

2µ0 c2
<latexit sha1_base64="WRBN1FRGDSYROox/pGQ/ZCFIw80="></latexit>

c2 =
1

µ0 ✏0
<latexit sha1_base64="r0gskEMxSJTwnqwiMKdXVKbaj98="></latexit><latexit sha1_base64="r0gskEMxSJTwnqwiMKdXVKbaj98="></latexit><latexit sha1_base64="r0gskEMxSJTwnqwiMKdXVKbaj98="></latexit><latexit sha1_base64="r0gskEMxSJTwnqwiMKdXVKbaj98="></latexit>

1

µ0 c2
= ✏0

<latexit sha1_base64="YwntJy3VwbVj5Wzp11BsvxjKbl0="></latexit>

P =
✏0 E2

0

2
<latexit sha1_base64="34cA480H0kvMUUzcYALz1EFr+us="></latexit>

F = P A
<latexit sha1_base64="nxgWQMivn1Wuihn4aFW1KAfoj2I="></latexit>

ma = P A
<latexit sha1_base64="4A3Mh//P9oQ7AW8dapb+hy4WI/U="></latexit>

a =
A

m

✏0 E2
0

2
<latexit sha1_base64="Ulo9gUr1Mo1c40klZZz1Sxb+Dq8="></latexit>

1/2 I =
E2

0

2µ0 c
<latexit sha1_base64="mEKGXsSfiPZM7nYwupwSItCoZ+Y="></latexit>



3) As cargas positivas se deslocando  num fio carregado com densidade       
linear de carga lambda produzem uma corrente I.  Calcule o campo 
elétrico, o campo magnético e o vetor de Poynting. Este sistemas pode 
produzir ondas eletromagnéticas ? 

r

I = � v
<latexit sha1_base64="UmNRZ1FKxYXIS0Xi16IaCEZhGPU="></latexit><latexit sha1_base64="UmNRZ1FKxYXIS0Xi16IaCEZhGPU="></latexit><latexit sha1_base64="UmNRZ1FKxYXIS0Xi16IaCEZhGPU="></latexit><latexit sha1_base64="UmNRZ1FKxYXIS0Xi16IaCEZhGPU="></latexit>

L

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

~B
<latexit sha1_base64="tAaUN5nBErPt2sU7eywG+AHpqMo="></latexit><latexit sha1_base64="tAaUN5nBErPt2sU7eywG+AHpqMo="></latexit><latexit sha1_base64="tAaUN5nBErPt2sU7eywG+AHpqMo="></latexit><latexit sha1_base64="tAaUN5nBErPt2sU7eywG+AHpqMo="></latexit>

~E
<latexit sha1_base64="8TG9XuHL3xQRBj9OfLfl9rl98lU="></latexit>

+ + + + +
ẑ

<latexit sha1_base64="AQZ5LtrtswuIWy52ySE0JN9jwLY="></latexit>

r̂
<latexit sha1_base64="pQWmu4mFuF66tjOKQNDSsP/A4Rs="></latexit>

~S =
1

µ0

~E ⇥ ~B
<latexit sha1_base64="x3eK6DwrgXUdsAHt3wLCH3MmIGI="></latexit>

~S
<latexit sha1_base64="4TzWsrikwFtiRslC3fAT4APKFbw="></latexit>

~S = S ẑ
<latexit sha1_base64="nIz4Nd5Lkb9swJnLJ5x/6mRUse8="></latexit>



2⇡ r B = µ0 I
<latexit sha1_base64="d+uBBdHVWucUdufo2Ap0lbF/9/s="></latexit><latexit sha1_base64="d+uBBdHVWucUdufo2Ap0lbF/9/s="></latexit><latexit sha1_base64="d+uBBdHVWucUdufo2Ap0lbF/9/s="></latexit><latexit sha1_base64="d+uBBdHVWucUdufo2Ap0lbF/9/s="></latexit>

B =
µ0 I

2⇡ r
<latexit sha1_base64="rG2w0Etp9XIHFIYmH07Qbnp2LnU="></latexit><latexit sha1_base64="rG2w0Etp9XIHFIYmH07Qbnp2LnU="></latexit><latexit sha1_base64="rG2w0Etp9XIHFIYmH07Qbnp2LnU="></latexit><latexit sha1_base64="rG2w0Etp9XIHFIYmH07Qbnp2LnU="></latexit>

E 2⇡ r L =
�L

✏0
<latexit sha1_base64="fsgFZpHToh22P6PkP0TRjzJqhI8="></latexit><latexit sha1_base64="fsgFZpHToh22P6PkP0TRjzJqhI8="></latexit><latexit sha1_base64="fsgFZpHToh22P6PkP0TRjzJqhI8="></latexit><latexit sha1_base64="fsgFZpHToh22P6PkP0TRjzJqhI8="></latexit>

r

I = � v
<latexit sha1_base64="UmNRZ1FKxYXIS0Xi16IaCEZhGPU="></latexit><latexit sha1_base64="UmNRZ1FKxYXIS0Xi16IaCEZhGPU="></latexit><latexit sha1_base64="UmNRZ1FKxYXIS0Xi16IaCEZhGPU="></latexit><latexit sha1_base64="UmNRZ1FKxYXIS0Xi16IaCEZhGPU="></latexit>

L

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

⌦
<latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit><latexit sha1_base64="dJfpXexfPzpgAVCFDxsbii9dU4o="></latexit>

~B
<latexit sha1_base64="tAaUN5nBErPt2sU7eywG+AHpqMo="></latexit><latexit sha1_base64="tAaUN5nBErPt2sU7eywG+AHpqMo="></latexit><latexit sha1_base64="tAaUN5nBErPt2sU7eywG+AHpqMo="></latexit><latexit sha1_base64="tAaUN5nBErPt2sU7eywG+AHpqMo="></latexit>

~E
<latexit sha1_base64="8TG9XuHL3xQRBj9OfLfl9rl98lU="></latexit>

+ + + + +

E =
�

2⇡ ✏0 r
<latexit sha1_base64="AvDZWGcC/MxLUytY8Zmxxo+Ooq4="></latexit>

~S =
1

µ0

~E ⇥ ~B
<latexit sha1_base64="x3eK6DwrgXUdsAHt3wLCH3MmIGI="></latexit>

S =
µ0 I �

4⇡2 ✏0

1

r2
<latexit sha1_base64="L9ScYtfrwdeaM2t/vYkuvsLcrNE="></latexit>



~r⇥ ~A =
<latexit sha1_base64="2ERF+cOpqh56+Ht7lOM7l2Ljuvs="></latexit><latexit sha1_base64="2ERF+cOpqh56+Ht7lOM7l2Ljuvs="></latexit><latexit sha1_base64="2ERF+cOpqh56+Ht7lOM7l2Ljuvs="></latexit><latexit sha1_base64="2ERF+cOpqh56+Ht7lOM7l2Ljuvs="></latexit>

0

0

0

0

0

0

4)



5)

ŷ
<latexit sha1_base64="qAaxFxFM/H5lnYq3Ot0kpchDh40="></latexit>

x̂
<latexit sha1_base64="ThoTHlz96v69Nuo7Ex52FegylCs="></latexit>

ẑ
<latexit sha1_base64="gZwaEYrwGZiSiTOzkxqQAEcg7aI="></latexit>

0
<latexit sha1_base64="h3bLGoyn+BMBlEIVSC3gfYcSkpM="></latexit>

0
<latexit sha1_base64="h3bLGoyn+BMBlEIVSC3gfYcSkpM="></latexit>

@

@x
<latexit sha1_base64="kCY0g1bs9aHtBH8Yzf7stFna5QI="></latexit>

@

@y
<latexit sha1_base64="kX2UCOfPpZKPhvR256s0QUqqLNc="></latexit>

@

@z
<latexit sha1_base64="efy7tydpA9AhjF4Y1eugtAdprUY="></latexit>

=<latexit sha1_base64="zgjZHdXzKSNcVT7iuf1ivO6vFp4="></latexit>

A0 sen(kx� !t)
<latexit sha1_base64="G0cZqzVywnWnHtX69qIxGyA0B/g="></latexit>



Tem que ser satisfeita !

Tem que ser satisfeita  e é  desde que :



Fim


