
�À¡ � �÷ ��85 Â�� -�Âû�ó� ù�ðÇ÷�¢ I Å �Ï��çõøÂµØó� � Â�ö �þ�� ö �½µõ�ø ´¨� Ý�¨ �� �½Ô¬Ýû �î a â Ü® �� üã�Âõ .¢¤Áðüõ I ö �þÂ� üÜþ�Ï Ý �¨ ¥� (1ý �ÜÿÆõ
b Ý�¨ ¥� â�Âõ ̄ �Ö÷ ßþÂ�×þ¢�÷ ý �Ü¬�ê .ÀþÂ�Ú� ÂÑ÷ ¤¢ ´¨� Ý�¨ ý ý¥��õ ö� â Ü® ø¢?´¨� ¤Àì�� ¢¤Áðüõ Ý�¨ ¥� �î ý�üÆ�Ï��çõ ö �À�õ ¤�ª .´¨�Â� z ¤�½õ ø â�Âõ �îÂõ ��Êµ¿õ�bÀ±õ .¢¤Áðüõ I ö �þÂ� a â Ü® �� üã�Âõ ¥� (2ý �ÜÿÆõ.´¨� ¢�Þä â�Âõ ý �½Ô¬
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?´¨� ¤Àì�� (0, 0, z0) ý �ÎÖ÷ ¤¢ â�Âõ ßþ� ¥� üª�÷ ý üÆ�Ï��çõ ö �À�õ (Óó�À��îÂê ?´¨� ¤Àì�� (ǫ, 0, z0) ý �ÎÖ÷ ¤¢ â�Âõ ßþ� ¥� üª�÷ ý üÆ�Ï��çõ ö �À�õ (�.ǫ ≪ z0 ø ǫ ≪ aÂû ñ �Ï .¢¤Áðüõ I ö �þÂ� ¢¤�¢ ñ�Ï À ��ø ¤¢ Ý�¨ N �î â�Âõ â ÎÖõ �� ý��ó�óÝ�¨ ¥� (�ö ¤�Ö� ¤�½õ ý ø¤ üÆ�Ï��çõ ö �À�õ .ÀþÂ�Ú� Ûþ�Ï üÜ�¡ �¤ �ó�óÝ�¨ .´¨� a â�Âõ â Ü®?´¨� ¤Àì�� ö� �îÂõ ¤¢ ø �ó�óÝ�¨Ûþ�Ï ø ý��÷��µ¨� ý�ùÂÔ� �÷��µ¨� ö ø ¤¢ .¢¤Áðüõ I ö �þÂ� üÜþ�Ï ý �÷��µ¨� ¥� (3ý �ÜÿÆõ.´¨� d �÷��µ¨� ö ¤�Ö� ¤�½õ ¥� ùÂÔ� ö ¤�Ö� ¤�½õ ý �Ü¬�ê .¢¤�¢ ¢��ø b á �ãª ��
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?´¨�¤Àì�� ö� ö ¤�Ö� ¤�½õ ¥� r ý �Ü¬�ê �� ø �÷��µ¨� Û ¡�¢ ý��ÎÖ÷ ¤¢ üÆ�Ï��çõ ö �À�õ (�?´¨��� ùÂî ßþ� .¢¤�¢ ¤�Âì σ ́ ��� ý ü½Î¨ ¤�� ý üó�Ú� a á �ãª �� ý�ùÂî ý ø¤ (4ý �ÜÿÆõ.À¡Â�üõ ω ́ ��� ý ý��þø�¥ ́ äÂ¨?´¨� ¤Àì�� ùÂî ¥� � ¤�¡ ý��ÎÖ÷ ¤¢ A ý¤�¢Â� Û �Æ÷�µ� (Óó�?´¨� ¤Àì�� ùÂî Û ¡�¢ ý��ÎÖ÷ ¤¢ A ý¤�¢Â� Û �Æ÷�µ� (�
d ý �Ü¬�ê ¤¢ .´¨� ¤� �ü� R á �ãª �� Ûþ�Ï ´þ�ú÷ü� ø � ÷�¨¤ ý��÷��µ¨� (5ý �ÜÿÆõ¤�� .¢¤�¢¤�Âì �÷��µ¨� ¤�½õ �� ý¥��õ Ûþ�Ï ´þ�ú÷ü� ø ¤�¢¤�� ý��Ü�õ ö� ¤�½õ ¥� (d > R)?´¨� ¤Àì�� �÷�¨¤ ý �÷��µ¨� Û �Æ÷�µ� .´¨� λ �Ü�õ ý üó�Ï.À÷�ùÀª Û¬ø Ýû �� °ãØõ ×þ á �®� � ¤�¬ �� R ö �¨×þ ́ õø�Öõ 12 (6ý �ÜÿÆõ.Àþ¤ø� ´¨¢ �� �¤ B ø A ̄ �Ö÷ ß �� ñ ¢�ãõ ́ õø�Öõ
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.¢¤�¿� ö��¢ ¤¢ �� ´¨� ßØÞõ Âþ¥ Í ��ø ¤ -üþ�Þ÷ù�¤
~A(~r ) =

µ0

4π

∫
V

dv′
~J(r′)

|~r − ~r′|

∮
~B · ~dl = µ0I
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