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Exet�sei
 HlektromagnhtismoÔ I, 1 Oktwbr�ou 2012Di�rkeia exètash
 3 ¸re
, Kal  epituq�aJèma 1o:(a) De�xte ìti h sun�rthsh
V (θ) = A ln [cot (θ/2)] + B(se sfairikè
 suntetagmène
), ìpou A kai B sta-jerè
, e�nai armonik  (dhl. ikanopoie� thn ex�swsh

Laplace).
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(b) Bre�te to hlektrostatikì dunamikì sto q¸rometaxÔ th
 epif�neia
 k¸nou kai �peirh
 geiwmènh
pl�ka
. O k¸no
 èqei ton �xon� tou k�jeto sthnpl�ka, thn koruf  tou se monwmènh epaf  me thnpl�ka kai èqei fortiste� se stajerì dunamikì V0.Upìdeixh: Qrhsimopoi ste san genik  lÔsh thn su-n�rthsh tou erwt mato
 (a).Jèma 2o:Swl na
 ape�rou m kou
 kai orjog¸nia
 diatom 
 e�-nai gem�to
 me grammik� dihlektrik� ìpw
 sto sq -ma. Oi pleurè
 x = − ln 2, x = ln 2, y = 0 kai y = πèqoun dunamikì 3 sin y, 15 sin y, 0 kai 0, ant�stoiqa.(a) De�xte ìti to dunamikì gia to eswterikì tou sw-l na
V =

{

6ex sin y , x < 0
(8ex

− 2e−x) sin y , x > 0ikanopoie� ìle
 ti
 oriakè
 sunj ke
 gia sugkekri-

mèno lìgo twn diaperatot twn ε1/ε2. Poio
 e�naiautì
 o lìgo
?
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(b) Poia h epifaneiak  puknìthta dèsmiwn fort�wnsthn epif�neia metaxÔ twn dihlektrik¸n?Jèma 3o:'Estw magnhtikì ped�o me dianusmatikì dunamikì
~A = λra sin θ φ̂, se sfairikè
 suntetagmène
 (λ kai
a e�nai stajerè
).(a) Bre�te to magnhtikì ped�o ~B kai to reÔma stoq¸ro 0 < r < ∞. Gia poie
 timè
 tou a to reÔmaautì e�nai mhdèn?(b) Ti e�dou
 ped�o antistoiqe� sthn per�ptwsh a = 1kai ti sthn a = −2?Jèma 4o:To magnhtikì ped�o sto exwterikì mia
 sfa�ra
 akt�-na
 R e�nai dipolikì, ~B =

B0R
3

2r3

(

2 cos θr̂ + sin θθ̂
).An gnwr�zoume ìti to ped�o mèsa sth sfa�ra e�naiomogenè
, na breje� autì to omogenè
 ped�o kaj¸
kai ta reÔmata se ìlo to q¸ro.Upìdeixh: Efarmìste oriakè
 sunj ke
 sthn epif�-neia r = R.TUPOLOGIOKartesianè
 (x, y, z) Kulindrikè
 (r, φ, z) Sfairikè
 (r, θ, φ)
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d~r dxx̂ + dyŷ + dzẑ drr̂ + rdφφ̂ + dzẑ drr̂ + rdθθ̂ + r sin θdφφ̂

sin φ = 2 sin(φ/2) cos(φ/2) , ẑ = cos θ r̂ − sin θ θ̂


