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1. E(x) = −∇φ(x) ������� � ∇× E = 0 ��!#"�$#�&%�'#(�)
2. B(x) = ∇× A(x) �*�#�+� � ∇ · B = 0 �*!#"#$#�,%�'-(�)
3. .0/ 1-243-5,6 7#8:9<;>= ?�@�A:B<%�C0DE)
4. ∇×∇× A(x) = ∇(∇ · A) −4A %�'-(�)
5. F+G+H#!,I�J�K+�+�&�ML�=#N+O+P:QSR�5+TEU+V r W+X+W,Y Z���!�",)[�+!+\] � φ(x) = φ(r), r = |x| J+K�" )
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7. �:�ml�y:Ti�,�:�n���ryi�-�-^&W&=&� E ' 100V/m oiA:�#�m"&),�:Fc�*�
T4C+��J+K+"0�����,�M�+F�T,��N+O�P+Q|R�54F�J+K+"��&f,h,�a�+��W4��=,?
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8. 8 (1) %re#�+h&� ±Q W = ?�%�  ] =,¡�¢#o V W 2 £#WrC+�#9<;*!�"#¤ P�¥
P�¦��:W �0� 5����-%ru�v#pr)

9. §©¨nªc¤iPn¥nP©¦:�©W¬«nªm®%E¯�W�p:q
yE°-=&± ε1 � ε2 WE°m= �²JE³²{#fi{ ) «
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10. Å�Æ®�ÈÇ©ÉËÊ©Ì�W©¤SPÂ¥ÍPÂ¦Í�ÂyS�Î«
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11. «+ª}�W¼¸+¹ d1 W4§Í¨+ª�¤,P[¥+P[¦+�}%>°�=,± ε W+Ï4�[°�=|��J¼³�f¼�|=,Ü
%r£+!0Ý*«+ª##W,= ¡+¢<% V1 � f,{ )[= Ü�%�Þ�¹�fE�S«:ª#�Wr¸+¹<% d2 yß0à {,) (°#=,�²W !#�rá+s0WE¸�¹0T d2 − d1 J�K:" ) ) $ W0� ^&W4«�ª##W
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12. âµ~ 2d WEãg�r°-=&�²Wrªmo:w xgyrä:å#6m��yEsn«<f&h:�:" ) änå<% z æ²y
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(a) $,Wr°#=&�0Wrs�«��+Õ-= ?�¿�À#�&s+«���ë#= ?:¿�À�%ru#v#pE)
(b) °�= �0ìEç0W D � E %ru#v#pr)
(c) °�= �0ìEç0WrL#=#N+O:P�Q R#5#%Eu�v#pr)
(d) $,WrI<%*§�¨�ª<¤ P+¥:P�¦��0���:��(0pr)

13. (A × B) × C = B(C · A) − A(B · C) %�'#(+)
14. í&î - ¦ ïm�:5nWEä:Bc%Ee#�nhEðmñ-yE´g�&òiå-Ð óm=&ô I Wm�E\cõEWEön¾:¿
À<%ru-v�pr)

15. í&î - ¦ ïm�:5nWEä:Bc%Eem�:h&÷iV a Wnø&=&ô I W:liù&æ:_gWEön¾:¿:Àc%Eu
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