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Exet�sei
 HlektromagnhtismoÔ I, 29 Septembr�ou 2006Di�rkeia exètash
 3 ¸re
Kal  epituq�aOnomatep¸numo: , AM:Jèma 1o:'Ena kulindrikì kèlufo
 ape�rou m kou
 kai akt�na
 R1 e�nai geiwmèno kai perib�lletai apì èna omoaxonikì kulin-drikì kèlufo
 akt�na
 R2 pou br�sketai se dunamikì V . Bre�te to dunamikì sto q¸ro metaxÔ twn kul�ndrwn.Genik  lÔsh: V (r ; �) = a0 + b0 ln r + 1Xk=1�akrk + bk 1rk� [
k 
os(k�) + dk sin(k�)℄ :Jèma 2o:'Eqoume dÔo idanik� d�pola p1 kai p2 pou br�skontai se apìstash r ìpw
sto d�pla sq ma. Bre�te:(a) Pìsh e�nai h rop  strèyh
 sto p2 exait�a
 tou p1.(b) Pìsh e�nai h dÔnamh sto p2 exait�a
 tou p1. p 2r
p1Jèma 3o:Jewr ste èna dianusmatikì dunamikì A = 
 � r, ìpou 
 = 
xx̂ + 
yŷ + 
zẑ e�nai èna stajerì di�nusma kair = xx̂+ yŷ+ zẑ to genikì di�nusma jèsh
. To dunamikì autì ikanopoie� thn bajm�da Coulomb (r �A = 0)? Nabre�te to magnhtikì ped�o.Jèma 4o:KÔlindro
 ape�rou m kou
 kai akt�na
 R èqei mia pagiwmènh magn tish par�llhlh ston �xon� tou M = kra (ìpour h apìstash apì ton �xona tou kul�ndrou kai k, a stajerè
).(a) Poi� ta dèsmia reÔmata sthn epif�neia kai sto eswterikì tou kul�ndrou?(b) Qrhsimopoi¸nta
 ton nìmo Amp�ere gia to magnhtikì ped�o B, upolog�ste to B se ìlo to q¸ro.(g) Mpore� na grafe� to apotèlesma san mia sqèsh metaxÔ B kai M ? Aitiolog ste.TUPOLOGIOKartesianè
 (x; y; z) Kulindrikè
 (r; �; z) Sfairikè
 (r; �; �)8><>: x = r 
os�y = r sin�z = z 9>=>; 8><>: x = r sin � 
os�y = r sin � sin�z = r 
os � 9>=>;v vxx̂+ vyŷ + vzẑ vrr̂ + v��̂+ vzẑ vrr̂ + v��̂ + v��̂rf �f�x x̂+ �f�y ŷ + �f�z ẑ �f�r r̂ + 1r �f�� �̂+ �f�z ẑ �f�r r̂ + 1r �f�� �̂ + 1r sin � �f�� �̂r � v �vx�x + �vy�y + �vz�z 1r �(rvr)�r + 1r �v��� + �vz�z 1r2 �(r2vr)�r + 1r sin � �(v� sin �)�� + 1r sin � �v���r� v ��vz�y � �vy�z � x̂+��vx�z � �vz�x � ŷ+��vy�x � �vx�y � ẑ

�1r �vz�� � �v��z � r̂+��vr�z � �vz�r � �̂+1r ��(rv�)�r � �vr�� � ẑ
1r sin � ��(v� sin �)�� � �v��� � r̂+1r � 1sin � �vr�� � �(rv�)�r � �̂+1r ��(rv�)�r � �vr�� � �̂r2f �2f�x2 + �2f�y2 + �2f�z2 1r ��r (r�f�r ) + 1r2 �2f��2 + �2f�z2 1r2 ��r (r2�f�r ) + 1r2 sin � ��� (sin ��f�� ) + 1r2 sin2 � �2f��2dl dxx̂+ dyŷ + dzẑ drr̂ + rd��̂+ dzẑ drr̂ + rd��̂ + r sin �d��̂da dydzx̂+ dxdzŷ + dxdyẑ rd�dzr̂ + drdz�̂+ rdrd�ẑ r2 sin �d�d�r̂ + r sin �drd��̂ + rdrd��̂d� dxdydz rdrd�dz r2 sin �drd�d�


