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Exet�sei
 HlektromagnhtismoÔ I, 17 Septembr�ou 2010Di�rkeia exètash
 3 ¸re
, Kal  epituq�aJèma 1o:'Ena
 metallikì
 swl na
 tetr�gwnh
 diatom 
 mepleurè
 m kou
 π kai ekteinìmeno
 apì z = 0 w
 to�peiro kat� to jetikì �xona z, èqei geiwje�. Geiw-mènh e�nai kai h metallik  tou b�sh sth jèsh z = 0.Sth jèsh z = h = 0.2 ln 2 sto eswterikì tou swl -na up�rqei fortismènh epif�neia me epifaneiak  puk-nìthta fort�ou σ(x, y) = σ0 sin (3x) sin (4y).
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hBre�te to dunamikì sto eswterikì tou swl na.Jèma 2o:O sfairikì
 puknwt 
 tousq mato
 (me oplismoÔ
 akt�-nwn a kai b) e�nai gem�to
 memh grammikì dihlektrikì (stoq¸ro a < r < b). To dih-lektrikì èqei apokt sei miamìnimh pìlwsh ~P =
k
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(a) Upolog�ste ta fort�a pìlwsh
 (ρb kai σb).(b) Oi oplismo� tou puknwt  braqukukl¸nontai k�tipou shma�nei ìti ja up�rxei metak�nhsh fort�ou meta-xÔ twn oplism¸n ¸ste na apokt soun �dio dunamikì.Na upologiste� to fort�o Q tou eswterikoÔ opli-

smoÔ apì thn apa�thsh Va − Vb = 0.Upìdeixh: ~D =
Q

4πr2
r̂ gia a < r < b.(g) Na breje� h èntash tou hlektrikoÔ ped�ou mèsasto dihlektrikì.Jèma 3o:O reumatofìro
 brìqo
 tousq mato
 apotele�tai apì ènahmikÔklio embadoÔ E , èna or-jog¸nio embadoÔ ep�sh
 E kaidiarrèetai apì reÔma I. 0
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y(a) Poia h dipolik  rop  ~m tou brìqou?Se shme�a ~r = xx̂ + yŷ + zẑ pou br�skontai polÔmakru� apì to brìqo (|~r| ≫ √
E) na brejoÔn:(b) to dianusmatikì dunamikì ~A kai(g) to magnhtikì ped�o ~B.Jèma 4o:KÔlindro
 ape�rou m kou
 kaiakt�na
 R1 èqei mia omoiì-morfh magn tish ~M1 = M0ẑpar�llhlh ston �xon� tou.O kÔlindro
 perib�lletai apìkulindrikì floiì ape�rou m -kou
, eswterik 
 akt�na
 R1kai exwterik 
 R2, o opo�o
èqei magn tish ~M2 = M0
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φ̂(se kulindrikè
 suntetagmè-ne
 me �xona z ton �xona sum-metr�a
).
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Na brejoÔn ta ped�a ~H kai ~B se ìlo to q¸ro.TUPOLOGIOApìklish se sfairikè
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.Strobilismì
 se kulindrikè
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ẑ.Magnhtikì ped�o dipìlou ~B =
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