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Exet�sei
 HlektromagnhtismoÔ I, 21 Noembr�ou 2011Di�rkeia exètash
 3 ¸re
, Kal  epituq�aJèma 1o:Ta par�llhla hmiep�peda tou sq mato
 (ta y = 0,
x > 0 kai y = π, x > 0) e�nai ag¸gima kai geiwmèna.H lwr�da pou ta en¸nei (gia x = 0, 0 < y < π) e�naiep�sh
 ag¸gimh kai geiwmènh. An�mesa sta ep�peda,sth jèsh x = a up�rqei fortismènh lwr�da me epi-faneiak  puknìthta fort�ou σ = ε0 sin y.
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��������������������������������������������������Na breje� to dunamikì sto q¸ro metaxÔ twn hmiepi-pèdwn (0 < y < π, x > 0).Jèma 2o:To hlektrikì ped�o sto eswterikì enì
 meg�lous¸mato
 apì grammikì dihlektrikì diaperatìthta

ε, e�nai omogenè
, ~Eoµ = −E0x̂. To dunamikì pouantistoiqe� se autì to ped�o e�nai Voµ = E0r cos φ.Sto eswterikì tou ulikoÔ smileÔoume mia kulindri-k  koilìthta akt�na
 R kai meg�lou m kou
 (≫ R),th
 opo�a
 o �xona
 summetr�a
 taut�zetai me ton�xona z. Qrhsimopoi¸nta
 ti
 sunoriakè
 sunj ke
gia ta V kai ~D na breje� to hlektrikì ped�o sthnkentrik  perioq  th
 koilìthta
.D�netai h kat�llhlh morf  tou dunamikoÔ
V (r , φ) =

{

A0 + A1r cos φ , r ≤ R

α0 + (a1r + b1r
−1) cos φ , r ≥ Rh kl�sh se kulindrikè
 suntetagmène


~∇V =
∂V

∂r
r̂ +

1

r

∂V

∂φ
φ̂ +

∂V

∂z
ẑkai r̂ cos φ − φ̂ sin φ = x̂.

Jèma 3o:DÔo hmi�peira grammik� dihlektrik� me diaperatìth-te
 ε1, ε2, kalÔptoun tou
 q¸rou
 z > 0 kai z < 0,ant�stoiqa. Se shme�o th
 diaqwristik 
 epif�neia
topojete�tai shmeiakì fort�o q. Na brejoÔn to du-namikì V kai ta ped�a ~E, ~D, ~P se ìlo to q¸ro.
z

1ε

q

ε2D�netai ìti to dunamikì e�nai th
 morf 
 V =
b0

r
.Prosdior�ste to b0 apì to nìmo ro 
 tou ~D.Jèma 4o:Rabdìmorfo
 magn th
 m kou


1 cm dhmiourge� magnhtikì ped�o
10−5 T se shme�o pou apèqei 1 mapì to kèntro tou sth dieÔjun-sh k�jeta ston �xon� tou. Poiah dipolik  rop  tou magn th?D�netai µ0 = 4π × 10−7 N A−2.Poio to ped�o tou magn th kaipoio to ant�stoiqo dianusmatikìdunamikì se opoiod pote shme�-o (r, θ, φ) pou apèqei apìstash
r ≥ 1 m apì to kèntro tou?

r
θ

'Isw
 qreiaste�te to strobilismì se sfairikè
 sun-tetagmène
 ~∇× ~A =
1

r sin θ

[

∂(Aφ sin θ)

∂θ
−

∂Aθ

∂φ

]

r̂+

1

r

[

1

sin θ

∂Ar

∂φ
−

∂(rAφ)

∂r

]

θ̂ +
1

r

[

∂(rAθ)

∂r
−

∂Ar

∂θ

]

φ̂.


