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1. 2 35476*8 A(r)9 B(r) -*:*;=<"9 ∇ · (A × B) = B · ∇ × A − A · ∇ × B >'? @"1
2. A*B,-"C*D�E'FHG*I�>�+"J�KML 0'N*O a &"P &"D*8 (§ 1. 49�Q*R 2) &"S�T=U*>'9�+"J VW &HX*Y r &*ZH[�K*E'<*\�?,@ ]'1
3. ^*_,`"a*_ `�b"2,3�476 S(r, t) -*:�;=<"9
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c"d=e*f &"g�h�>Mi : j K">M?�@"1
4. ∇×∇× A(r) = ∇(∇ · A) −4A >'? @�1
5. Plk=m,nHo,p=qlr*sH9=t=D ^la,`=u�vw6 x e O r &=yl&=Z"[zKMn{0'1 L=nl| }M9 φ(r) =

φ(r), r = |r| p=q 0~1
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p�q�0�j�K�>~?�@�1,j�r�x�P�����p�&�������u���`�&���� (§ 1. 79"� (32)) &�����n
8*�,p*q�0'1

(b) � &H�*��>'�*��EM<"9*�*� +�pHt*D ^*a `=u*v'6 c −e−r/a/(ε0r) K'n,0*] �'n�D*��*� >'��/ ]'1
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&�¨�T c 9 (⇒ ⇒)9 (⇒ ⇐)9 (⇑ ⇑)9 (⇑ ⇓) & 4 :

&"8=� -*:*;�<"9 2 :HD*�*���*� ¡=-"©�ª¬« c*­ « V"®*« V�¯,° ]'1
7. ±²U 2d &´³�;�µ�D¢¶�&�· c A�B�-�¸º¹�»�¨�- � �¼E½<�;�0¾1¿¸�¹À> z Á�-²K´0�K P = P ẑ

p*q,0'1 ( j"& � � x"Â=8 c n�ª'< ÃMÄ*Å L 0~Æ*Ç � � p*q 0,K~L 0'1 )

(a) j"&Hµ*D�¶ & � �=�*È*D��*É*Ê=9 � �*¶�Ë*D=�*É*Ê�>'��/,]'1
(b) µ*D=¶ Ì�Â & D 9 E >'��/ ]M1
(c) µ*D=¶ Ì�Â &"t*D,^*a `�u*v'65>'� / ]~1
(d) j"&Ho�>~Í*Î*·�Ï=`"Ð `~Ñ ¦ KÓÒ*Ô @ ]~1

8. �*·,¡*&"X*Y d1 &"Í*Î*·5Ï*`"Ð `'Ñ ¦ >'µ*DlÕ ε &*Ö"¶=µ*D*¶,pH×�E¬9*D*Ø5>":*n Ù'�
· ¡=&HD*Ú*ÛÜ> V1 K*E'FH1=D*Ø�>'ÝlY�E¬9*�*·{¡*&"X*YÜ> d2 -HÞ ß*FHà (µ*D=¶ &=n*;á � &"X*Y x d2 − d1 p*q 0'1 ) jH&�K"T"&"�=·�¡*&"D*Ú*Û5>'��/ ]'1
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