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Exet�sei
 HlektromagnhtismoÔ I, 22 Maòou 2013Di�rkeia exètash
 3 ¸re
, Kal  epituq�aJèma 1o:DÔo metallik� hmisfairik� kelÔfh akt�na
 R pro-skoll¸ntai me lept  mìnwsh, dhmiourg¸nta
 ètsièna sfairikì kèlufo
. To dunamikì tou enì
 hmi-sfair�ou e�nai V0 kai tou �llou 0.(a) Na breje� to dunamikì sthn kentrik  perioq tou kelÔfou
, parale�ponta
 ìrou
 pou fj�noun piogr gora apì (r/R)2.(b) Poio to dunamikì kai to hlektrikì ped�o stokèntro tou kelÔfou
?D�nontai gia ta polu¸numa Legendre
∫ π

0

Pℓ(cos θ)Pn(cos θ) sin θdθ =

∫

1

−1

Pℓ(x)Pn(x)dx =

2

2n + 1
δℓn, P0(x) = 1, P1(x) = x, P2(x) =

3x2 − 1

2kai cos θ r̂ − sin θ θ̂ = ẑ.Jèma 2o:Sto kèntro mia
 sfa�ra
 akt�na
 R apì grammikì dih-lektrikì ulikì diaperatìthta
 ε topojetoÔme idani-kì hlektrikì d�polo rop 
 ~p = pẑ.(a) De�xte ìti to dunamikì se apost�sei
 r ≪ R apìto kèntro e�nai V ≈
p cos θ

4πεr2
.(b) Stou
 q¸rou
 0 < r < R kai r > R to dunami-kì ikanopoie� thn ex�swsh Laplace kai èqei th morf 

p cos θ

4πεr2
− c1r cos θ kai c2 cos θ

4πε0r2
, ant�stoiqa. Prosdio-

r�ste ti
 stajerè
 c1 kai c2.(g) Poia h fusik  shmas�a twn c1 kai c2? Poia
 mor-f 
 hlektrikì ped�o prokÔptei mèsa kai èxw apì thsfa�ra?Jèma 3o: Mia pl�ka meg�lwn diast�sewn kai p�-qou
 2a e�nai par�llhlh sto ep�pedo xy kai èqei ti
b�sei
 ti
 sta z = +a kai z = −a. H pl�ka e�naiomogen¸
 magnhtismènh me magn tish ~M = Mŷ.(a) Bre�te ta dèsmia reÔmata kai ta ped�a ~B, ~H mèsakai èxw apì thn pl�ka.(b) Bre�te se ìlo to q¸ro to dianusmatikì dunami-kì ~A pou mhden�zetai sto z = 0 kai ikanopoie� thbajm�da Coulomb (~∇ · ~A = 0).Jèma 4o:DaktÔlio
 akt�na
 R diarrèetai apì reÔma I. To ma-gnhtikì ped�o pou dhmiourge� p�nw ston �xon� tou,se apìstash z apì to kèntro tou, èqei th dieÔjun-sh tou �xona kai mètro B =
µ0IR2

2 (z2 + R2)3/2
. P�nwston �xona tou daktul�ou mpore� na kine�tai magnhti-kì d�polo me rop  ~m par�llhlh ston �xona. Poia hdÔnamh pou aske�tai sto d�polo? Se poia apìstashe�nai mègisth kai poia h mègisth tim  th
?
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