
  

  

) ������( 

���� ���	��/ � 

����� :  ��	
���
������  ���)����( ���: 

 ���:���	
��� 

 �
��� ������
�� 

 ����
� ����	���� 

  

��  ���c−
×

9
16 10 ��	
 �� �
���
�
 ��� ������
 ���
 �� �A( , )3 0  ��� �c−

×
9

12 10  ��

��	
 �B( , )6 0 ��	
 �� ����� .�
� � � �! �C( , )8 0  ���"� �� #$ % �&
 �'�(N/ C20 25 

)� � ��*
 �� +,-x .+/&0 1�,2
 ��� +
34 � �5 �
  ��(��  ��
 6/7 �� 8�	
 �����
)

�
(�(��  

;�  ������ �� �� � ���&
 �<5 #=( ��q+  �q−  +�/
 .+>  �� ��
Q

q
 .�<��? +>��  �  

  

  

@�  �� A>� �� �=<��=B  % �&
 ���Aq  �Bq  �� ��E
�

  ��  .+> Aq  % �&
 ��( �CDE

 ��$F
 ��	
 �� �=<��=B E−
�

 �
 +�/
 .��(A

B

q

q
 .�<��? +>��  �  

  

G� ��	
 �=<��=B  ��� �> ��<5 #=( H���
)� � )� � +
34 I5 �
 C B Aq q q q= = =  ��

��	
 ���A  �B  �C ��( +��J ��� �� �� � �=<��=B  �����&
 �D<?�� I5 �
  � �
 qA  K�L 5 

 �� �� �� �M<� ��� ��F  ��� ��  .+> qB  N�	
 ��  �D  �=<��=B  �����&
 �D<?�� I5 �
  �)&D$ #	�D


 ��� �� �� �qA  �� �� �� �M<� ��� �� K�L 5 F′ �
 #O�7 .��(
F

F

′
 .+>  P �$  

  

  

  

   

q+ q− Q

a a



  

  

Q� ��	
 ��� �>��( +��J �<5 #=( H���
 �  ��� �� �� � �=<��=B  �����&
 �D<?�� ��  .�
 q
1

 

)� ��� �� �� � �=<��=B  �����&
 �D<?�� I5 �
 q
2

  ��(��
q

q
3

1

 .+>  P �$  

  

  

  

  

R� ��$ S< T��( �� �
�>� �cm10  ��$ ��� �*�> �B�M0 .�� � � �! H<�4 �<�U ���
C

m

µ
2

160 

�VW0) X&
5 )&> S< ��  � ��$ ��  .+>  5  %���=B  �D0 �)&�� 1��YZ  (�=<��=B  ��� �CDE �

�
 #	�D
 ��$ �� X&
5 .��(( ,e / C)−
π = = ×

19
3 1 6 10  

  

  

:�������  

[�  P�- �� S0�$ �B��� �>m \
 ��&>� �� ]��W
 ��	
 S< 5  P �$ �� 1�L �$ �VW<��  ���

L ��( % "<�? �+> �B��� .�
  %�/=< ��� ��q ^ � �� � �
� ����/�
 _�C
 S< ��� �� T3`a 

 b�`a ��c�� � �!:�&�� %�W
 .�
   

mg a
q

K L a
= ×

−

3

2

2 2
9 3

  

  

  



 

  

  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  
    



  

  

  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  


