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Exet�sei
 HlektromagnhtismoÔ I, 9 Septembr�ou 2013Di�rkeia exètash
 3 ¸re
, Kal  epituq�aJèma 1o:To eswterikì leptoÔ sfairikoÔ ag¸gimou floioÔ,akt�na
 R, qwr�zetai se dÔo hmisfa�ria apì leptìag¸gimo d�sko, �dia
 per�pou akt�na
, pou fèrei sthnperifèrei� tou lept  mìnwsh. O d�sko
 fort�zetaise dunamikì V0 en¸ o sfairikì
 floiì
 gei¸netai.
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(a) Dikaiolog ste giat� to dunamikì sto esw-terikì tou sfairikoÔ floioÔ e�nai th
 morf 
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.(b) Efarmìste th sunoriak  sunj kh V |r=R = 0 giana upolog�sete tou
 suntelestè
 an.Gia ta polu¸numa Legendre d�nontai
Pn(−x) = (−1)nPn(x),
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n(0) gia n 6= 0(ta P ′

n(0) jewroÔntai gnwst�).Jèma 2o:KÔbo
 apì dihlektrikì ulikì katalamb�nei ton ìgko
−a ≤ x ≤ a, −a ≤ y ≤ a, 0 ≤ z ≤ 2a kai fèreimìnimh pìlwsh ~P = k~r = k(xx̂ + yŷ + zẑ).(a) Bre�te ta qwrik� kai epifaneiak� dèsmia fort�a.(b) Poia h sunolik  dipolik  rop  tou kÔbou?(O upologismì
 mpore� na g�nei mèsw tou orismoÔth
 pìlwsh
.)(g) Poio to hlektrikì ped�o sto shme�o ~r = 100 aẑ?

Jèma 3o:Kulindrikì
 floiì
 ape�rou m kou
 kai akt�na
 Rdiarrèetai apì epifaneiakì reÔma ~K = K(φ)ẑ,par�llhlo ston �xon� tou. To magnhtikì ped�-o pou dhmiourge� o floiì
 e�nai ~B = ~∇× ~A =
1
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φ̂ , ìpou ~A = A(r , φ)ẑ e�-nai to dianusmatikì dunamikì, to opo�o ikanopoie� thsunj kh Coulomb ~∇ · ~A = 0.(a) Jewr¸nta
 gnwstè
 ti
 sqèsei
 ~∇× ~A = ~B ⇔

∮

~A · d~ℓ = Φegk, ~∇× ~B = µ0
~J ⇔

∮

~B · d~ℓ = µ0Iegkkai epilègonta
 kat�llhlou
 brìqou
, de�xte ìti oioriakè
 sunj ke
 gia to dianusmatikì dunamikì e�nai
A|r=R+ = A|r=R− kai ∂A
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= −µ0K.(b) An K(φ) = K0 sin(3φ) na upologiste� to magnh-tikì ped�o mèsa kai èxw apì to floiì.Upìdeixh: De�xte ìti h sun�rthsh A e�nai armonik mèsa kai èxw apì to floiì.D�netai h genik  lÔsh th
 ex�swsh
 Laplacese polikè
 suntetagmène
 ~∇2f(r , φ) = 0 ⇔

f(r , φ) = a0 + b0 ln r +
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sin(kφ).Jèma 4o:'Ena kulindrikì kal¸dio ape�rou m kou
 kai akt�na

R apotele�tai apì grammikì, mh-omogenè
 magnhtikìulikì tou opo�ou h diaperatìthta e�nai sun�rthshth
 apìstash
 apì ton �xona µ = µ0 + 2µ0r/R.To kal¸dio diarrèetai apì eleÔjero reÔma stajer 
puknìthta
 ~Jf par�llhlh
 ston �xon� tou.(a) Poio to ped�o ~H ?(b) Poia h magn tish pou apokt� to kal¸dio?(g) Poia ta dèsmia reÔmata (qwrik� kai epifaneia-k�)?D�netai o strobilismì
 se kulindrikè
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