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 3 ¸re
, Kal  epituq�aJèma 1o:Kulindrikì kèlufo
 ape�rou m kou
 kai akt�na
 R apote-le�tai apì dÔo ag¸gimou
 hmikul�ndrou
 pou qwr�zontaiapì leptì monwtikì. To èna mèro
 èqei dunamikì V0 kaito �llo −V0 (blèpe sq ma) me shme�o anafor�
 to �peiro(dhl. V → 0 gia r → ∞). Sugkekrimèna, se kulindrikè
suntetagmène
 V |r=R =

{

+V0 an 0 < φ < π

−V0 an π < φ < 2π(a) Bre�te to dunamikì se ìlo to q¸ro.(b) Poio to hlektrikì ped�o ston �xona tou kelÔfou
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 h kl�sh se kulindrikè
 suntetagmène
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ẑ kai sin φ r̂ + cos φ φ̂ = ŷ.Jèma 2o:Dihlektrik  sfa�ra akt�na
 R èqei apokt sei mia mìnimh omoiìmorfh pìlwsh ~P0 = P0ẑ. H sfa�ra perib�l-letai apì grammikì kai omogenè
 dihlektrikì stajer�
 ε, mèqri akt�na R′ ≫ R (praktik� R′ = ∞).(a) De�xte ìti to dunamikì ikanopoie� thn ex�swsh Laplace tìso sto eswterikì th
 sfa�ra
, ìso kai mèsasto grammikì kai omogenè
 dihlektrikì.(b) Poio to dunamikì kai ta ped�a ~E, ~D se ìlo to q¸ro?D�netai h kat�llhlh lÔsh th
 ex�swsh
 Laplace: V =
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c r cos θ an r ≤ R
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an r ≥ REp�sh
 h kl�sh se sfairikè
 suntetagmène
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φ̂.Jèma 3o:(a) 'Estw èna epifaneiakì reÔma puknìthta
 ~K. Poia sqèsh sundèei ti
 ent�sei
 tou magnhtikoÔ ped�oup�nw kai k�tw apì to reÔma ( ~Bp�nw kai ~Bk�tw) me thn puknìthta ~K? (Den zhte�tai apìdeixh.)(b) Se ti magnhtikì ped�o ~B kai se ti reÔmata (qwrik� kai epifaneiak�) antistoiqe� to dianusmatikì dunamikì

~A = e−|z| sin y x̂ (se kartesianè
 suntetagmène
 x, y, z kai se kat�llhle
 mon�de
)?Jèma 4o:Kulindrikì
 floiì
 ape�rou m kou
 me eswterik  akt�na a kai exwterik  akt�na b, e�nai magnhtismèno
 memagn tish par�llhlh ston �xon� tou ~M =
k

r
ẑ (se kulindrikè
 suntetagmène
, me k stajer�).(a) Poia ta qwrik� kai epifaneiak� dèsmia reÔmata?(b) Poia ta ped�a ~H kai ~B se ìlo to q¸ro?D�netai o strobilismì
 se kulindrikè
 suntetagmène
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