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 3 ¸re
, Kal  epituq�aJèma 1o:Hlektrikì d�polo me dipolik  rop  p = pẑ br�sketai sto kèntro sust mato
 suntetagmènwn kai peri-b�letai apì ag¸gimo geiwmèno sfairikì floiì akt�na
 R kai kèntro thn arq  twn axìnwn. To dunamikìtou dipìlou, apous�a tou sfairikoÔ floioÔ, gr�fetai se sfairikè
 suntetagmène
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P1(cos θ) .H parous�a tou ag¸gimou geiwmènou sfairikoÔ floioÔ all�zei to dunamikì sto eswterikì th
 sfa�ra
 se

V (r , θ) = V0(r , θ)+V1(r , θ), ìpou V1(r , θ) lÔsh th
 Laplace omal  gia r → 0. Apì th sunoriak  sunj khgia r = R upolog�ste to V1(r , θ) kai de�xte ìti to dunamikì e�nai V (r , θ) =
p
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P1(cos θ) .Jèma 2o:'Eqoume èna puknwt  me par�llhle
 pl�ke
 embadoÔ A pou br�skontai se apìstash d, ston opo�o mpore�na eisaqje� dihlektrikì me dihlektrik  stajer� ε.(a) Bre�te to lìgo enèrgeia
 me dihlektrikì pro
 enèrgeia qwr�
 dihlektrikì ìtan to fort�o ±Q paramèneistajerì prin kai met� thn e�sodo tou dihlektrikoÔ.(b) Epanal�bate gia thn per�ptwsh pou to dunamikì V metaxÔ twn plak¸n paramènei �dio prin kai met�.(g) Ti sumpèrasma bg�zetai apì th sÔgkrish twn apotelesm�twn sti
 erwt sei
 (a) kai (b)?Jèma 3o:To dianusmatikì dunamikì magnhtostatikoÔ ped�ou B e�nai Ar = Aφ = 0 , Az = A0e
−r2/a2 se kulindrikè
suntetagmène
.(a) Bre�te to magnhtikì ped�o B.(b) Poi� h katanom  reÔmato
 J pou par�gei to ped�o B?Jèma 4o:'Ena
 magnhtismèno
 kÔbo
 akm 
 a br�sketai sthn perioq  |x| , |y| , |z| < a/2 sust mato
 suntetagmènwn

Oxyz, kai fèrei magn tish M = λ sin(2πz/a) ẑ, ìpou λ = stajer�.(a) Poi� ta dèsmia reÔmata sto eswterikì kai sthn epif�neia tou kÔbou?(b) Poi� h sunolik  dipolik  rop  tou kÔbou?(g) P�nw ston �xona z kai se meg�le
 apost�sei
 apì ton kÔbo (|z| ≫ a), poi� h ex�rthsh tou ped�ou Bapì to z? Sugkekrimèna e�nai B ∝ z−3   B ∝ z−4? Aitiolog ste thn ap�nths  sa
.TUPOLOGIOKartesianè
 (x, y, z) Kulindrikè
 (r, φ, z) Sfairikè
 (r, θ, φ)
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x = r sin θ cos φ
y = r sin θ sin φ

z = r cos θ
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dl dxx̂ + dyŷ + dzẑ drr̂ + rdφφ̂ + dzẑ drr̂ + rdθθ̂ + r sin θdφφ̂

da dydzx̂ + dxdzŷ + dxdyẑ rdφdzr̂ + drdzφ̂ + rdrdφẑ r2 sin θdθdφr̂ + r sin θdrdφθ̂ + rdrdθφ̂
dτ dxdydz rdrdφdz r2 sin θdrdθdφ


