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 3 ¸re
Kal  epituq�aOnomatep¸numo: , AM:Jèma 1o:Mikr  sfa�ra m�za
 mg kai akt�na
 � e�nai omogen¸
 magnhtismènh me magn tishM . H sfa�ra af netai se q¸ro me barutikìped�o g = �gẑ kai magnhtikì ped�o B = kz1=2x̂, ìpou g kai k jetikè
 stajerè
.(a) Poi� h dunamik  enèrgeia allhlep�drash
 th
 sfa�ra
 me to magnhtikì ped�o ìtan h sfa�ra br�sketai sth jèsh z kai hgwn�a metaxÔ M kai x̂ e�nai �? (b) Se poio Ôyo
 z0 kai me poio prosanatolismì th
 M ja isorrop sei h sfa�ra?Mpore�te na jewr sete th sfa�ra shmeiakì d�polo (�� z).Jèma 2o:'Ena stajerì reÔma I rèei kat� m ko
 enì
 kulindrikoÔ sÔrmato
 ape�rou m kou
 me akt�na diatom 
 R. To reÔma e�naikatanemhmèno ètsi ¸ste h puknìthta J na e�nai an�logh th
 apìstash
 r apì ton �xona tou sÔrmato
. Na breje� todianusmatikì dunamikì A sto eswterikì kai exwterikì tou sÔrmato
. Jewre�ste shme�o anafor�
 (A = 0) thn epif�neiatou sÔrmato
. (Upìdeixh: Bre�te pr¸ta to magnhtikì ped�o.)Jèma 3o:Trei
 geiwmène
 metallikè
 pl�ke
 me �peirom ko
 sti
 jèsei
 y = 0 ; y = � ; x = 0, e�naisundedemène
 sto x = � me metallik  pl�kase dunamikì �so me 100V . Bre�te to dunamikìsto eswterikì tou swl na.
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Jèma 4o:'Ena shmeiakì fort�o q e�nai emfuteumèno sto kèntro mia
 sfa�ra
 apì grammikì dihlektrikì (h akt�na th
 sfa�ra
 e�nai Rkai h epidektikìthta tou ulikoÔ �e). Bre�te to hlektrikì ped�o, thn pìlwsh kai ta dèsmia fort�a. Pìso e�nai to olikì dèsmiofort�o th
 epif�neia
? PoÔ br�sketai entopismèno to antistajmistikì arnhtikì dèsmio fort�o?TUPOLOGIOKartesianè
 (x; y; z) Kulindrikè
 (r; �; z) Sfairikè
 (r; �; �)8<: x = r sun�y = r hm�z = z 9=; 8<: x = r hm � sun�y = r hm � hm�z = r sun � 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 hm � �f�� �̂r � v �vx�x + �vy�y + �vz�z 1r �(rvr)�r + 1r �v��� + �vz�z 1r2 �(r2vr)�r + 1r hm � �(v� hm �)�� + 1r hm � �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 hm � ��(v� hm �)�� � �v��� � r̂+1r � 1hm � �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 hm � ��� (hm ��f�� ) + 1r2 hm2 � �2f��2dl dxx̂+ dyŷ + dzẑ drr̂ + rd��̂ + dzẑ drr̂ + rd��̂ + r hm �d��̂da dydzx̂+ dxdzŷ + dxdyẑ rd�dzr̂ + drdz�̂+ rdrd�ẑ r2 hm �d�d�r̂ + r hm �drd��̂ + rdrd��̂d� dxdydz rdrd�dz r2 hm �drd�d�


