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Exet�sei
 HlektromagnhtismoÔ I, 6 Febrouar�ou 2012Di�rkeia exètash
 3 ¸re
, Kal  epituq�aJèma 1o:Kubikì metallikì kib¸tio akm 
 π èqei geiwmène
ti
 pl�gie
 pleurè
 kai th b�sh tou. H orof  touèqei monwje� apì ti
 pl�gie
 pleurè
 kai fort�zetaise stajerì dunamikì V0.
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x(a) Na breje� to dunamikì entì
 tou kibwt�ou.(b) Poio e�nai to dunamikì sto kèntro tou kibwt�ou?Dikaiolog ste thn ap�nths  sa
.(Skefte�te ti dunamikì ja e�qe to kèntro an kai oièxi èdre
 e�qan dunamikì V0.)Jèma 2o:'Ena hlektrikì d�polo me dipoli-k  rop  ~p1 = p1ẑ br�sketai sthnarq  twn axìnwn. 'Ena deÔterod�polo dipolik 
 rop 
 ~p2 = p2ẑbr�sketai p�nw ston �xona z kaise apìstash d apì thn arq .Bre�te thn dÔnamh metaxÔ tou
.E�nai elktik    apwstik ?
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Jèma 3o:KÔlindro
 ape�rou m kou
kai akt�na
 R e�nai magnhti-smèno
 me stajer  magn ti-sh, k�jeth ston �xon� tou.'Estw o �xona
 tou kul�n-drou e�nai o ẑ kai ~M = Mx̂. x

y

z

MUpolog�ste to magnhtikì ped�o pou dhmiourge� ako-louj¸nta
 ta epìmena b mata:(a) Bre�te ta dèsmia reÔmata.(b) Dikaiolog ste giat� up�rqei dianusmatikì du-namikì th
 morf 
 ~A = A(r, φ)ẑ me th sun�rthsh
A(r, φ) na ikanopoie� thn ex�swsh Laplace sti
 pe-rioqè
 r < R kai r > R.

(g) D�netai ìti oi kat�llhle
 lÔsei
 th
 ex�swsh

Laplace e�nai A =

{
Cr sin φ , r < R

Dr−1 sin φ , r > RBre�te ti
 stajerè
 C kai D qrhsimopoi¸nta
 thsunoriak  sunj kh ~Bèxw − ~Bmèsa = µ0
~K × n̂.(d) Bre�te to magnhtikì ped�o.D�netai sti
 kulindrikè
 suntetagmène
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ẑ .Jèma 4o:DÔo magnhtismèna hmisfa�-ria �dia
 akt�na
 R e�naise epaf  kai sqhmat�zounmia sfa�ra. Ta hmisfa�riafèroun stajer  magn tishpar�llhlh ston �xona sum-metr�a
 tou
, me for� apìth b�sh tou
 pro
 thn hmi-sfairik  epif�nei� tou
.
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M =M1

M =−M2(a) Gia na broÔme to magnhtikì ped�o mporoÔme naqrhsimopoi soume bajmwtì dunamikì kai na anti-stoiq�soume ti
 ~∇× ~H = 0 kai ~∇· ~H = −~∇· ~M sti

~H = −~∇Φm kai ∇2Φm = ~∇· ~M . Sto exwterikì th
sfa�ra
 isqÔei loipìn h ex�swsh Laplace ∇2Φm = 0.Bre�te to dunamikì ektì
 th
 sfa�ra
 (gia r > R)an gnwr�zete ìti ston �xona z, gia |z| > R, e�nai
Φm = M0|z|
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].D�netai to an�ptugma 2
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ξ2k+4 gia |ξ|<1.Ep�sh
 gia ta polu¸numa Legendre Pℓ(±1) = (±1)ℓ.(b) Pw
 perimènate na elatt¸netai to magnhtikì pe-d�o ~B se meg�le
 apost�sei
 apì th sfa�ra, r ≫ R?San antistrìfw
 an�logo tou r3   tou r4? Epalh-jeÔetai autì apì th lÔsh pou br kate?D�netai sti
 sfairikè
 suntetagmène
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