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Exet�sei
 HlektromagnhtismoÔ I, 18 Septembr�ou 2008Di�rkeia exètash
 3 ¸re
, Kal  epituq�aJèma 1o:'Apeirh ag¸gimh pl�ka gei¸netai. Apì thn pl�ka apokoll�tai tm ma sq mato
 d�skou akt�na
 R. Sthjèsh tou topojete�tai d�sko
 apì to �dio mètallo kai �dia
 akt�na
 pou diaqwr�zetai apì th pl�ka me lept mìnwsh. O d�sko
 fort�zetai se dunamikì V0. Jewr¸nta
 sÔsthma suntetagmènwn me kèntro O to kèntrotou d�skou kai �xona z′Oz k�jeto sto ep�pedì tou, to dunamikì ston p�nw hmiq¸ro (0 ≤ θ ≤ π/2) e�nai
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.Na prosdioristoÔn oi suntelestè
 bℓ kai aℓ an gnwr�zetai ìti p�nw ston hmi�xona Oz, dhl. gia θ = 0,
r = z, to dunamikì e�nai V (r, 0) = V (z) = V0

(

1 − z√
z2 + R2

)
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un , 0 ≤ u < 1 .Ep�sh
 Pℓ(1) = 1.Parat rhsh: Oi suntelestè
 bℓ kai aℓ den e�nai �soi metaxÔ tou
 parìti h sun�rthsh V (r , θ) e�nai suneq 
sto r = R.Jèma 2o:Duo ag¸gime
 omìkentre
 sfairikè
 epif�neie
 èqoun akt�ne
 a kai b (me a < b). O q¸ro
 metaxÔ tou
 e�naigem�to
 me anomoiogenè
 dihlektrikì dihlektrik 
 stajer�
 ǫ =

ǫ0

1 − λr
, ìpou ǫ0 h dihlektrik  stajer�tou kenoÔ, λ jetik  stajer� (mikrìterh apì 1/b) kai r h akt�na apì to kèntro. H eswterik  epif�neiafort�zetai me fort�o Q en¸ h exwterik  epif�neia gei¸netai.(a) Poi� ta ped�a D, E kai P sto q¸ro a < r < b?(b) Poi� h epifaneiak  puknìthta tou fort�ou pìlwsh
 sta r = a kai r = b?(g) Poi� h qwrik  puknìthta tou fort�ou pìlwsh
 sto q¸ro a < r < b?(d) Poi� h qwrhtikìthta tou sust mato
?D�netai h apìklish se sfairikè
 suntetagmène
 ∇ · v =

1

r2

∂(r2vr)

∂r
+

1

r sin θ

∂(vθ sin θ)

∂θ
+

1

r sin θ

∂vφ

∂φ
.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?D�netai o strobilismì
 se kulindrikè
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ẑ .Jèma 4o:Magnhtikì d�polo m1 = m1ŷ e�nai sterewmèno sto kèntro sust mato
 suntetagmènwn Oxyz. 'EnadeÔtero d�polo m2 = m2x̂ e�nai eleÔjero na kine�tai sthn euje�a z = 0, y = d (me d =stajerì) qwr�
 naall�zei h dipolik  tou rop .(a) Poi� h dÔnamh pou aske�tai sto m2?(b) Poiì shme�o th
 euje�a
 apotele� shme�o eustajoÔ
 isorrop�a
 tou m2?


