
Panepist mio Ajhn¸n, Tm ma Fusik Exet�sei HlektromagnhtismoÔ I, 18 Septembr�ou 2009Di�rkeia exètash 3 ¸re, Kal  epituq�aJèma 1o:To dunamikì e�nai kajorismèno p�nw sthn epif�neia mia sfa�ra akt�na R, ¸ste sto èna hmisfa�rio
V = V0 en¸ sto �llo V = −V0, me V0 = stajerì. Na breje� to dunamikì èxw apì th sfa�ra jewr¸ntaìti e�nai th morf  V (r , θ) =
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Pℓ (cos θ) . Epibebai¸ste th dipolik  morf  tou dunamikoÔse meg�le apost�sei.Jèma 2o:Sfairikì puknwt  akt�nwn R1 kai R2 (R1 < R2) gem�zei me anisìtropo grammikì dihlektrikì stajer�
ε(θ) = ε0 (2 + cos θ). O eswterikì oplismì fort�zetai me fort�o +Q kai o exwterikì gei¸netai.(a) Gnwr�zonta ìti den up�rqoun qwrik� fort�a pìlwsh kai �ra to dunamikì e�nai th morf 
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Pℓ (cos θ) , de�xte ìti V = V0

R1 (R2 − r)

r (R2 − R1)
sto q¸ro R1 ≤ r ≤ R2.(b) Upolog�ste ta megèjh E, D, P sto q¸ro metaxÔ twn oplism¸n.(g) Oloklhr¸nonta thn puknìthta eleÔjerou fort�ou σf (θ) tou eswterikoÔ oplismoÔ prosdior�ste thstajer� V0 sunart sei tou Q, kaj¸ kai th qwrhtikìthta tou puknwt .Jèma 3o:Ep�pedo metallikì daktÔlio akt�nwn α, β (α < β) èqei w �xona ton �xona z kai kèntro thn arq  twnaxìnwn. O daktÔlio diarrèetai apì epifaneiak  puknìthta reÔmato K = K0φ̂, K0 = stajer�.(a) Bre�te th magnhtik  rop  tou daktul�ou m sunart sei th olik  èntash reÔmato I kai twn akt�nwn

α, β.(b) Poiì to dianusmatikì dunamikì A(r , θ) se meg�le apost�sei apì to daktÔlio (r ≫ β)?Jèma 4o:Gia èna meg�lo komm�ti magnhtismènou ulikoÔ d�nontai to dianusmatikì dunamikì A = A0e
−r/aẑ kai toped�o H = 0, ìpou A0 kai a stajer� kai (r , φ , z) kulindrikè suntetagmène. E�nai to ulikì grammikì?Poi� ta reÔmata pou up�rqoun sto eswterikì tou (eleÔjera kai dèsmia)?TUPOLOGIOGia ta polu¸numa Legendre d�nontai P0(cos θ) = 1, P1(cos θ) = cos θ, Pℓ(− cos θ) = (−1)ℓPℓ(cos θ),
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