
  

   

A��ΔτϘϧ�ϰϟ·B��έ΍ΪϘϤΑ�ξϔΨϨΗ�ΎϬόοϭ�ΔϗΎρ�ϥΈϓ

�ΔτϘϨϟ΍�Ϧϣ�˱΍ΪϬΟ�ϰϠϋ΃A��έ΍ΪϘϤΑ9 V�������� 

�ΔτϘϨϟ΍�Ϧϣ�˱΍ΪϬΟ�ϰϠϋ΃A��έ΍ΪϘϤΑ81  

�ΔτϘϨϟ΍�ΪϨϋ�ϲϠϜϟ΍�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϥΎϛ�΍Ϋ·��a���

�Ϧϣ

----------------------------------------------------------------------------------------------- -------------------------------�  

 -----------------------------------------------------------------------------------------------------------------------------  

�ΔϴτϘϧ�ΔϨΤη�Ζόοϭ�ΎϣΪϨϋq= - 4.0 ×10 
-8
 C��ΔτϘϨϟ΍�ϲϓa�

3.2×10����ˬ�ΔϨΤθϟ΍�ΖϧΎϛ�΍Ϋ·Q��ΔϨΤθϟ΍�ϲϫ

ϯήΧ΃�ΔϴτϘϧ�ΔϨΤθϟ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ΖϧΎϛ�΍Ϋ· 

9.45 ×10 
-5
 J���ϱΪΟϭΎϓ��ΔϨΤθϟ΍�ΪόΑQ��Ϧϋ

 ----------------------------------------------------------------------------------------------------------------  

----------------------------------------------------------------------------------------------------------- -----  

 ----------------------------------------------------------------------------------------------------------------  

�ΔΒϟΎτϟ΍�Ϣγ΍�� ---------------�  

�ΔΒόθϟ΍ϭ�ϒμϟ΍�� -------------  

 

� 

  

�ΐδϧ΃�ϡΎϣ΃ΔΑΎΟ·��ϲϠϳ�ΎϤϟ� 

�Ύϫέ΍ΪϘϣ�ΔϨΤη�ϙήΤΘΗ�ΎϣΪϨϋ+ 3 C ��ΔτϘϧ�Ϧϣ�ϢψΘϨϣ�ϲ΋ΎΑήϬϛ�ϝΎΠϣ�ϲϓ

�ΔτϘϨϟ΍�ϥ΃�ΞΘϨΘδϧ�ϚϟάϟϭB� 

�ΔτϘϨϟ΍�Ϧϣ�˱΍ΪϬΟ�Ϟϗ΃A��έ΍ΪϘϤΑ9 V ������������������Ώ -��ΔτϘϨϟ΍�Ϧϣ�˱΍ΪϬΟ�ϰϠϋ΃

�ΔτϘϨϟ΍�Ϧϣ�˱΍ΪϬΟ�Ϟϗ΃A�έ΍ΪϘϤΑ81 V ����������������Ω-��ΔτϘϨϟ΍�Ϧϣ�˱΍ΪϬΟ�ϰϠϋ΃

�ϥΎΘϴτϘϧ�ϥΎΘϨΤη��Q , q����έϭΎΠϤϟ΍�ϞϜθϟ΍�ϲϓ�ΎϤϛ�˯΍ϮϬϟ΍�ϲϓ�ˬ�ΔτϘϨϟ΍�ΪϨϋ�ϲϠϜϟ΍�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϥΎϛ�΍Ϋ·

�ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃�  

�ΔϨΤθϟ΍�ΔϴϤϛQ��  

 ---------------------------------- -------------------------------�����  

 -----------------------------------------------------  

 ------------------------------------------------------------------  

 ----------------------------------------------------  

Λ�ϰϘΒΗ�ϡ΃�ϞϘΗ�ϡ΃�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�Ω΍ΩΰΗ�Ϟϫ�ΔϨΤθϟ΍�ϞϘϧ�ΔΠϴΘϧ�ΔΘΑΎQ��Ϧϣ

�ΔτϘϨϟ΍�ϰϟ·�ϲϟΎΤϟ΍�ΎϬόϗϮϣ��a����ϱέήΑ�ˮϚΘΑΎΟ·� 

-----------------------------------------------------------------------------------------------

 -----------------------------------------------------------------------------------------------------------------------------

�ΔϴτϘϧ�ΔϨΤη�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϦϴΒϳ��Q����˯΍ϮϬϟ΍�ϲϓ�ΔϋϮοϮϣ�ˬ�ΔϴτϘϧ�ΔϨΤη�Ζόοϭ�ΎϣΪϨϋ

�˴ΔϨΤθϟ΍�Ϧϣ�ΏήϘϟΎΑ�ϊϘΗ�ϲΘϟ΍Q��Ύϫέ΍ΪϘϣ�Δϴ΋ΎΑήϬϛ�ϊοϭ�ΔϗΎρ�ΖΒδΘϛ΍��3.2×10
-3
 J

�ΔτϘϨϟ΍�ϲϓ�ΓήΛΆϤϟ΍�ΓΪϴΣϮϟ΍a�Ο΃ϴΒϲ��ϲϠϳ�ΎϤϋ�� 

�ϱέήΑ�ˮ�ΔΒϟΎγ�ϡ΃�ΔΒΟϮϣϚΘΑΎΟ·�� 

---------------------------------------------------------------  

 ---------------------------------------------------------------- 

�ΔτϘϨϟ΍�ΪϬΟa�  

 ---------------------------------------------------------------------------------  

 ---------------------------------------------------------------------------------  

q= - 5.0 ×10 
-6
 C ����ύ΍ήϔϟ΍�ϲϓ�Ζόοϭ�ˬϯήΧ΃�ΔϴτϘϧ�ΔϨΤθϟ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ΖϧΎϛ�΍Ϋ·

Q = - 4.2 × 10 ���ΔϨΤθϟ΍�ϝΎΠϣ�ϲϓ�ΔϋϮοϮϣ��q����ϱϭΎδΗ��J

 ----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

 ----------------------------------------------------------------------------------------------------------------

�ᥴᧀᥬᦓҧҮ᥮ᧇ᥮ᦄ᥸ᧃҫ�  
ᥫ᥮ᥱᦎ᧌ᦼᦿҫ�ᦊ᧌ᦀᦿҫ᧒�� 

 

 

 

 �ϊο�Δϣϼϋ��¥���ΐδϧ΃�ϡΎϣ΃

� - �Ύϫέ΍ΪϘϣ�ΔϨΤη�ϙήΤΘΗ�ΎϣΪϨϋ

27 J��ΔτϘϨϟ΍�ϥ΃�ΞΘϨΘδϧ�Ϛϟάϟϭ

΃�-  �ΔτϘϨϟ΍�Ϧϣ�˱΍ΪϬΟ�Ϟϗ΃

               ��Ν -��ΔτϘϨϟ΍�Ϧϣ�˱΍ΪϬΟ�Ϟϗ΃

  

�  

 �Ζόοϭ�ϥΎΘϴτϘϧ�ϥΎΘϨΤη

�˱΍ήϔλ�ϱϭΎδϳ���ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃

� - �ϲΒδΣ΍�ΔϨΤθϟ΍�ΔϴϤϛ

���������� ----------------------------------

�����������------------ -----------------------------------------------------

���������� ------------------------------------------------------------------

����������� -------------- ----------------------------------------------------

� - Λ�ϰϘΒΗ�ϡ΃�ϞϘΗ�ϡ΃�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�Ω΍ΩΰΗ�Ϟϫ

�ΔτϘϨϟ΍�ϰϟ·�ϲϟΎΤϟ΍�ΎϬόϗϮϣ

-----------------------------------------------------------------------------------------------

 -----------------------------------------------------------------------------------------------------------------------------

 �ΔϴτϘϧ�ΔϨΤη�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϦϴΒϳ

�˴ΔϨΤθϟ΍�Ϧϣ�ΏήϘϟΎΑ�ϊϘΗ�ϲΘϟ΍

�ΔτϘϨϟ΍�ϲϓ�ΓήΛΆϤϟ΍�ΓΪϴΣϮϟ΍

� - �ΔϨΤθϟ΍�ωϮϧ�ΎϣQ��ϱέήΑ�ˮ�ΔΒϟΎγ�ϡ΃�ΔΒΟϮϣ

-------------------------------------------------------

����� ----------------------------------------------------------------

� - �ϲΒδΣ΍�ΔτϘϨϟ΍�ΪϬΟ

 ---------------------------------------------------------------------------------

 ---------------------------------------------------------------------------------

  

 �ΔϴτϘϧ�ΔϨΤη�C 

��4.2 × 10 
-10

 C

�ΔϨΤθϟ΍q�  

 ----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------

 ----------------------------------------------------------------------------------------------------------------

  

  

�ΔγέΪϣ��ϯΪϨϟ΍�ήτϗ  

�ΔϤϠόϤϟ΍���ϢϟΎγ�ΪϤΤϣ�ΔϤόϧ  

�ΓΩΎϤϟ΍��˯Ύϳΰϴϔϟ΍ 
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���έϭΎΠϤϟ΍�ϞϜθϟΎΑ�ΎϤϛ�ύ΍ήϔϟ΍�ϲϓ�ΎΘόοϭ 

�˱΍ήϔλ�ϱϭΎδϳ�ΎϫΪϨϋ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϥϮϜϳ�ϦϴΘϨΤθϟ΍�ϝΎΠϣ�ϲϓ�ΔτϘϧ�ΪΟϮϳ�Ϟϫ���ΔϳΎϬϧϼϟ΍�ήϴϏ���ϱήδϓ�ˮ 

 ---------------------------------------------------------  

 ---------------------------------------------------------------------------------------------------------  

�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϲϓ�ΎϤϛ 

�ΔϨΤθϟ΍�ϝΎΠϣ�ϲϓ�ΎϫΩϮΟϭ�ΔΠϴΘϧq2� 

 -------------------------------------------------------------------------------------------------------------  

 -------------------------------------------------------------------------------------------------------------  

 -------------------------------------------------------------------------- 

�ˮ�΍ΫΎϤϟ�ˮ�˱΍ήϔλ�ΎϫΪϨϋ�ϲϠϜϟ΍�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϥϮϜϳ�ΔϳΎϬϧϼϟ΍�ήϴϏ�ϦϴΘϨΤθϟ΍�ϝΎΠϣ�ϲϓ�ΔτϘϧ�ΪΟϮϳ�Ϟϫ 

--------------------------------------------------------------------------------------- -----------------------------  

 -------------------------------------------------------------------------------------------------------------------- 

�ΔτϘϨϟ΍�Ϧϣ�ϞϘϨΗ�ΎϣΪϨϋ�a ��ΔτϘϨϟ΍�ϰϟ·b� 

 -----------------------------------------------------------------------------------------------  

 -------------------------------------------------------------------------------------------------------------------  

 -----------------------------------------------------------------------  

�ϚΘΑΎΟ·�ϱήδϓ�ˮ�ΔΘΑΎΛ�ϰϘΒΗ�ϡ΃�ϞϘΗ�ϡ΃�ΎϬόοϭ�ΔϗΎρ�Ω΍ΩΰΗ�ϞϬϓ�� 

 ----------------------------------------------------------------------------------------------------------------------  

 --------------------------------------------------------------------------------------------------------------------  

� 

�ϥΎΘϴτϘϧ�ϥΎΘϨΤη��q1= - 2.40 × 10 
-9
 C����ϭ��q2 = 2.00 ×10 

-9
 C���

�ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃�  

�ΔτϘϨϟ΍�ΪϨϋ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϲΒδΣ΍p � 

 --------------------------------------------------------  

 --------------------------------------------------------  

 --------------------------------------------------------  

 --------------------------------------------------------  

 ------------------------------------------------------- 

�˱΍ήϔλ�ϱϭΎδϳ�ΎϫΪϨϋ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϥϮϜϳ�ϦϴΘϨΤθϟ΍�ϝΎΠϣ�ϲϓ�ΔτϘϧ�ΪΟϮϳ�Ϟϫ

------------------------------------------------ ---------------------------------------------------------

 ---------------------------------------------------------------------------------------------------------

q1= 6.0 ×10 
-6
 C���ϭ��q2 = - 9.0 ×10

-6
 C���έϭΎΠϤϟ΍�ϞϜθϟ΍�ϲϓ�ΎϤϛ

�ΔτϘϨϟ΍�ΪϨϋ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϲΒδΣ΍a� 

 ------------------------------------------------------------------  

 ------------------------------------------------------------------  

---------------------------------------------------------------- ---  

 ------------------------------------------------------------------- 

�ΔϨΤθϠϟ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ϲΒδΣ΍q1��ΔϨΤθϟ΍�ϝΎΠϣ�ϲϓ�ΎϫΩϮΟϭ�ΔΠϴΘϧ

 -------------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------------

------------------------------------ --------------------------------------------------------------------------

�ˮ�΍ΫΎϤϟ�ˮ�˱΍ήϔλ�ΎϫΪϨϋ�ϲϠϜϟ΍�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϥϮϜϳ�ΔϳΎϬϧϼϟ΍�ήϴϏ�ϦϴΘϨΤθϟ΍�ϝΎΠϣ�ϲϓ�ΔτϘϧ�ΪΟϮϳ�Ϟϫ

---------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------------------------

�Ύϫέ΍ΪϘϣ�ΔϨΤη�ΔϗΎρ�ϲϓ�ήϴϐΘϟ΍�ϲΒδΣ΍��-3 ×10 
-6
 C����ΔτϘϨϟ΍�Ϧϣ�ϞϘϨΗ�ΎϣΪϨϋ

-------------------- -----------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------------------

-------------------------------------------- -----------------------------------------------------------------------

�ϦϴΘϴτϘϧ�ϦϴΘϨΤη�ϞΜϤϳ�έϭΎΠϤϟ΍�ϞϜθϟ΍q1��ϭq2��ΪϬΠϟ΍�ϡΪόϧ΍�΍ΫΈϓ

�ΔτϘϨϟ΍�ΪϨϋ�ϲ΋ΎΑήϬϜϟ΍C��ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃�� 

�ΔϨΤθϟ΍�έ΍ΪϘϣ�ϲΒδΣ΍q2  ��ˮ�ΎϬϋϮϧ�ϱΩΪΣϭ 

 -----------------------------------------------------------------------  

 -----------------------------------------------------------------------  

 -----------------------------------------------------------------------  

---------------------------------------- ------------------------------- 

�ΔϨΤθϟ΍�ΖϠϘΘϧ΍�΍Ϋ·q2��ΔτϘϨϟ΍�ϰϟ·�ΎϬόοϮϣ�ϦϣC��ϚΘΑΎΟ·�ϱήδϓ�ˮ�ΔΘΑΎΛ�ϰϘΒΗ�ϡ΃�ϞϘΗ�ϡ΃�ΎϬόοϭ�ΔϗΎρ�Ω΍ΩΰΗ�ϞϬϓ

 ----------------------------------------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------------------------

 

 

  

 �ϥΎΘϴτϘϧ�ϥΎΘϨΤη

�ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃

� - �ΔτϘϨϟ΍�ΪϨϋ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϲΒδΣ΍

 --------------------------------------------------------

 --------------------------------------------------------

 --------------------------------------------------------

 --------------------------------------------------------

 -------------------------------------------------------

� - �˱΍ήϔλ�ϱϭΎδϳ�ΎϫΪϨϋ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϥϮϜϳ�ϦϴΘϨΤθϟ΍�ϝΎΠϣ�ϲϓ�ΔτϘϧ�ΪΟϮϳ�Ϟϫ

------------------------------------------------

 ---------------------------------------------------------------------------------------------------------

 �ϥΎΘϴτϘϧ�ϥΎΘϨΤη��C

� - �ΔτϘϨϟ΍�ΪϨϋ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϲΒδΣ΍

 ------------------------------------------------------------------

 ------------------------------------------------------------------

����������������������----------------------------------------------------------------

���������������������� -------------------------------------------------------------------

� - �ΔϨΤθϠϟ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ϲΒδΣ΍

 -------------------------------------------------------------------------------------------------------------

 -------------------------------------------------------------------------------------------------------------

------------------------------------

� - �ˮ�΍ΫΎϤϟ�ˮ�˱΍ήϔλ�ΎϫΪϨϋ�ϲϠϜϟ΍�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϥϮϜϳ�ΔϳΎϬϧϼϟ΍�ήϴϏ�ϦϴΘϨΤθϟ΍�ϝΎΠϣ�ϲϓ�ΔτϘϧ�ΪΟϮϳ�Ϟϫ

---------------------------------------------------------------------------------------

 --------------------------------------------------------------------------------------------------------------------

� - �Ύϫέ΍ΪϘϣ�ΔϨΤη�ΔϗΎρ�ϲϓ�ήϴϐΘϟ΍�ϲΒδΣ΍

--------------------

 -------------------------------------------------------------------------------------------------------------------

--------------------------------------------

 �ϦϴΘϴτϘϧ�ϦϴΘϨΤη�ϞΜϤϳ�έϭΎΠϤϟ΍�ϞϜθϟ΍

�ΔτϘϨϟ΍�ΪϨϋ�ϲ΋ΎΑήϬϜϟ΍

� - �ΔϨΤθϟ΍�έ΍ΪϘϣ�ϲΒδΣ΍

 -----------------------------------------------------------------------

 -----------------------------------------------------------------------

 -----------------------------------------------------------------------

----------------------------------------

� - �ΔϨΤθϟ΍�ΖϠϘΘϧ΍�΍Ϋ·

 ----------------------------------------------------------------------------------------------------------------------

-- --------------------------------------------------------------------------------------------------------------------
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 �ΔτϘϧ�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϦϴΒϳa �ϦϴΘϴτϘϧ�ϦϴΘϨΤη�Ϧϣ�ΏήϘϟΎΑ�ϊϘΗ 

 )q1 =- 2.0 ×10 
-8
 C  (�ϭ )q2 = + 2.0 ×10 

-8
 C   (�ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃/   

1 - �ΔτϘϨϟ΍�ΪϨϋ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϲΒδΣ΍ )a  ( 

 -----------------------------------------------------------------------------  

 -----------------------------------------------------------------------------  

 ------------------------------------------------------------ ------------------ 

2 - �ΔϨΤθϠϟ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ϲϓ�ήϴϐΘϟ΍�ϲΒδΣ΍q2 �ΔτϘϨϟ΍�ϰϟ·�ΎϬόοϮϣ�Ϧϣ�ΖϠϘϧ�΍Ϋ·a  

 -------------------------------------------------------------------------------------------------------  

 ---------------------------------------------------- ---------------------------------------------------  

 -------------------------------------------------------------------------------------------------------  

  

  

 �ΎϤϬϨϴΑ�ΔϓΎδϤϟ΍ϭ�ϦϴΘϔϠΘΨϣ�ϦϴΘϨΤη�ϥϼϤΤΗ�ϥΎΘϳί΍ϮΘϣ�ϥΎΘΤϴϔλ )4.0×10
-3
 m  (�ΎϤϬϨϴΑ�ϲ΋ΎΑήϬϜϟ΍�ϝΎΠϤϟ΍�ΓΪηϭ  

 )2.0×10
6
 N/C  (�ϲϠϳ�ΎϤϋ�ΐΟ΃:  

1 - �ϦϴΘΤϴϔμϟ΍�ϦϴΑ�ΪϬΠϟ΍�ϕήϓ�ΐδΣ΍  

----------------------------------------------------------------------------------------------------------------------------- -------

---------------------------------------------------------------------------------------------------------------------------- -----  

2 - �Ϫϣ΍Ϊτλ΍�ΔψΤϟ�ϥϮΗϭήΒϟ΍�ΔϛήΣ�ΔϗΎρ�ϲΒδΣ΍�ΔΒΟϮϤϟ΍�ΔΤϴϔμϟ΍�Ϧϣ�ΏήϘϟΎΑ�ΔτϘϧ�Ϧϣ�ϥϮϜδϟ΍�Ϧϣ�ϥϮΗϭήΑ�ϖϠτϧ΍�΍Ϋ·

�ΔΒϟΎδϟ΍�ΔΤϴϔμϟΎΑ 

 --------------------------------------------------------------------------------------------------------------------  

 ---------------- ----------------------------------------------------------------------------------------------------  

                        --------------------------------------------------------------------------------------------------------------------  

 �ϲ΋ΎΑήϬϜϟ΍�ϝΎΠϤϟ΍�έ΍ΪϘϣ�ϥΎϛ�΍Ϋ·�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϲϓ5 N/C �΃�ϦϴΘτϘϨϟ΍�ϦϴΑ�ΪόΒϟ΍ϭ�ˬΏ 

  )10 cm  (�Ν��ϦϴΘτϘϨϟ΍�ϦϴΑϭ�ˬ�Ω )4 cm  (�Ώ�ϦϴΘτϘϨϟ΍�ϦϴΑϭ�ˬ�Ν )8 cm  (  

�ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃ 

1 - �ˮ�ρΎϘϨϟ΍�ϲϗΎΑ�ΪϨϋ�ΪϬΠϟ΍�Ϧϣ�ήΒϛ΃�ΎϫΪϨϋ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϥϮϜϳ�ρΎϘϨϟ΍�ϱ΃ 

-------------------- --------------------------------------------------------- 

2 - �ϱϭΎδΘϣ�ΎϤϫΪϨϋ�ΪϬΠϟ΍�ϦϴΘτϘϧ�Ϣγ .�ϚΘΑΎΟ΍�ϱήδϓ. 

 --------------------------------------------------------------------------------  

 ----------------------------------------------------------------------- --------- 

3 - �΃�ϦϴΘτϘϨϟ΍�ϦϴΑ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϕήϓ�ϲΒδΣ΍�ˬ�Ω 

 -----------------------------------------------------------------------------------------------------------------  

 -----------------------------------------------------------------------------------------------------------------  

 ----------------------------------------------------------------------------------------------------------------- 

4 - ϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ϲϓ�ήϴϐΘϟ΍�Ύϣ�Ύϫέ΍ΪϘϣ�ΔΒΟϮϣ�ΔϨΤθϟ�Δϴ΋ΎΑή )2 × 10 
-6
 C  (�ˮ�Ω�ϰϟ·�Ν�Ϧϣ�ΎϬϜϳήΤΗ�ΪϨϋ 

 -------------------------------------------------------------------------------------------------------------------  

 ----------------------------------------------------------------------- -------------------------------------------  

 ------------------------------------------------------------------------------------------------------------------  
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�έϮΤϣ�ϩΎΠΗΎΑ�ϪϫΎΠΗ΍ϭ��Y�����ϲϓ�ΎϤϛ�ΐΟϮϤϟ΍

�Ϫόοϭ�ΔϗΎρ�ΕΩ΍ί�ϲϧΎΜϟ΍�ϊϗϮϤϟ΍�ϰϟ·�ϝϭϷ΍�ϊϗϮϤϟ΍�Ϧϣ�ϞϘϧ�ΎϣΪϨϋ�ΚϴΤΑ

�ΔΘΑΎΛ�Δϴ΋ΎΑήϬϜϟ΍�Ϫόοϭ�ϪϗΎρ�ΖϴϘΑ�ΚϟΎΜϟ΍�ϊϗϮϤϟ΍�ϰϟ·�ϲϧΎΜϟ΍�ϊϗϮϤϟ΍�Ϧϣ�ϞϘϧ�ΎϣΪϨϋ�ϢΛ�Δϴ΋ΎΑήϬϜ���ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃ 

  

  

  

  

�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϲϓ�ΎϤϛ�Δϳϭ΍ΰϟ΍�Ϣ΋Ύϗ�˱ΎΜϠΜϣ�˱Ύόϣ�ϞϜθΗϭ�ϢψΘϨϣ�ϲ΋ΎΑήϬϛ�ϝΎΠϣ�ϲϓ�ϊϘΗ 

�ϦϴΘτϘϨϟ΍�Ϧϣ�Ϟϛ�ΪϨϋϭ 

------------------------------------------------------------ 

   ------------------------------------------------------------------------------------------------------  

�ϱήδϓϚΘΑΎΟ·�  

------------------------------------------------------------------------------------------------------------- 

    -------------------------------------------------------------------------------------------------------------  

�ΔτϘϨϟ΍�ΪϬΟ�ϲΒδΣΎϓP 

----------------------------------------------------------------------------------------------------------------------------- 

----------------------------------------------------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------------------------------------- 

-----------------------------------------------------------------------------------------------------------------------------  

� 

�ϩέ΍ΪϘϣ�ϢψΘϨϣ�ϲ΋ΎΑήϬϛ�ϝΎΠϣ�ϲϓ�ϊϗ΍Ϯϣ�ΔΛϼΛ��420 N/C�����έϮΤϣ�ϩΎΠΗΎΑ�ϪϫΎΠΗ΍ϭ

�ΔΛϼΜϟ΍�ϊϗ΍ϮϤϟ΍�ϦϴΑ�ϥϮΗϭήΑ�ϞϘϧ�ˬ�Ϫόοϭ�ΔϗΎρ�ΕΩ΍ί�ϲϧΎΜϟ΍�ϊϗϮϤϟ΍�ϰϟ·�ϝϭϷ΍�ϊϗϮϤϟ΍�Ϧϣ�ϞϘϧ�ΎϣΪϨϋ�ΚϴΤΑ

�ΔΘΑΎΛ�Δϴ΋ΎΑήϬϜϟ΍�Ϫόοϭ�ϪϗΎρ�ΖϴϘΑ�ΚϟΎΜϟ΍�ϊϗϮϤϟ΍�ϰϟ·�ϲϧΎΜϟ΍�ϊϗϮϤϟ΍�Ϧϣ�ϞϘϧ�ΎϣΪϨϋ�ϢΛ�Δϴ΋ΎΑήϬϜ

ΗϭήΒϟ΍�ϊϗϮϣ�ϱΩΪΣ�ϲ΋ΎϬϨϟ΍ϭ�ϲ΋΍ΪΘΑϻ΍�ϥϮ 

�ϲ΋΍ΪΘΑϻ΍�ϊϗϮϤϟ΍ -----------------------��������������������  

 ----------------------------  

Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ϲϓ�ήϴϐΘϟ΍�ϲΒδΣ΍ 

�ϲ΋ΎϬϨϟ΍ϭ�ϲ΋΍ΪΘΑϻ΍�ϦϴόοϮϤϟ΍�ϦϴΑ�ϪϟΎϘΘϧ΍�ΔΠϴΘϧ�ϥϮΗϭήΒϠϟ  

 -----------------------------------------------------------------------------  

 -----------------------------------------------------------------------------  

 -----------------------------------------------------------------------------  

---------------------- -------------------------------------------------------  

�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϲϓ�ΎϤϛ�Δϳϭ΍ΰϟ΍�Ϣ΋Ύϗ�˱ΎΜϠΜϣ�˱Ύόϣ�ϞϜθΗϭ�ϢψΘϨϣ�ϲ΋ΎΑήϬϛ�ϝΎΠϣ�ϲϓ�ϊϘΗ

�ΔτϘϨϟ΍�ΪϨϋ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϥΎϛ�΍Ϋ·A��ϱϭΎδϳ��4.0 V����ϦϴΘτϘϨϟ΍�Ϧϣ�Ϟϛ�ΪϨϋϭ

�ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃��  

�ϲ΋ΎΑήϬϜϟ΍�ϝΎΠϤϟ΍  

�Ϧϣ�ϞϘϨϳ�ΎϣΪϨϋ�ϥϮΗϭήΒϟ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ϰϠϋ�΃ήτϳ�΍ΫΎϣ  

�ϱήδϓ�ˮϚΘΑΎΟ·�  

-------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

��P����ϪΘϛήΣ�ϩΎΠΗ΍�ϱΩΪΤϓ�ΔϳήΤΑ�ϙήΤΘϴϟ�ϙήΗϭ���ϱήδϓ

-------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------

�ϦϴΘτϘϨϟA��ˬP��ΚϠΛ�
3

1
���ϦϴΘτϘϨϟ΍�ϦϴΑ�ΔϓΎδϤϟ΍A ��ˬB��ΔτϘϨϟ΍�ΪϬΟ�ϲΒδΣΎϓ

-----------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------

 

 

 

 ��a , b , c����ϩέ΍ΪϘϣ�ϢψΘϨϣ�ϲ΋ΎΑήϬϛ�ϝΎΠϣ�ϲϓ�ϊϗ΍Ϯϣ�ΔΛϼΛ

�έϭΎΠϤϟ΍�ϞϜθϟ΍���ΔΛϼΜϟ΍�ϊϗ΍ϮϤϟ΍�ϦϴΑ�ϥϮΗϭήΑ�ϞϘϧ

ϟ΍�ΔΘΑΎΛ�Δϴ΋ΎΑήϬϜϟ΍�Ϫόοϭ�ϪϗΎρ�ΖϴϘΑ�ΚϟΎΜϟ΍�ϊϗϮϤϟ΍�ϰϟ·�ϲϧΎΜϟ΍�ϊϗϮϤϟ΍�Ϧϣ�ϞϘϧ�ΎϣΪϨϋ�ϢΛ�Δϴ΋ΎΑήϬϜ

� - ΗϭήΒϟ΍�ϊϗϮϣ�ϱΩΪΣ

�ϲ΋΍ΪΘΑϻ΍�ϊϗϮϤϟ΍

��������������������ϲ΋ΎϬϨϟ΍�ϊϗϮϤϟ΍ ----------------------------

� - Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ϲϓ�ήϴϐΘϟ΍�ϲΒδΣ΍

��ϲ΋ΎϬϨϟ΍ϭ�ϲ΋΍ΪΘΑϻ΍�ϦϴόοϮϤϟ΍�ϦϴΑ�ϪϟΎϘΘϧ΍�ΔΠϴΘϧ�ϥϮΗϭήΒϠϟ

 -----------------------------------------------------------------------------

 -----------------------------------------------------------------------------

 -----------------------------------------------------------------------------

----------------------

 

  

  

 �ρΎϘϨϟ΍A,B,C��έϭΎΠϤϟ΍�ϞϜθϟ΍�ϲϓ�ΎϤϛ�Δϳϭ΍ΰϟ΍�Ϣ΋Ύϗ�˱ΎΜϠΜϣ�˱Ύόϣ�ϞϜθΗϭ�ϢψΘϨϣ�ϲ΋ΎΑήϬϛ�ϝΎΠϣ�ϲϓ�ϊϘΗ

������������ΔτϘϨϟ΍�ΪϨϋ�ϲ΋ΎΑήϬϜϟ΍�ΪϬΠϟ΍�ϥΎϛ�΍Ϋ·

  C , B         ��ϱϭΎδϳ��10.0 V����ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃

�����1 -��ϞϜθϟ΍�ϰϠϋ�ϱΩΪΣϩΎΠΗ΍��ϲ΋ΎΑήϬϜϟ΍�ϝΎΠϤϟ΍

�����2 -��Ϧϣ�ϞϘϨϳ�ΎϣΪϨϋ�ϥϮΗϭήΒϟ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ϰϠϋ�΃ήτϳ�΍ΫΎϣ

������ΔτϘϨϟ΍A��ΔτϘϨϟ΍�ϰϟ·B��ϱήδϓ�ˮ

�����-------------------------------------------

------------------------------------------------------------------------------------------------------      

���3 -��ΔτϘϨϟ΍�ϲϓ�ϥϭήΘϜϟ·�ϊοϭ�΍Ϋ·��

����-------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------    

  �4 -�΍�ϦϴΑ�ΔϓΎδϤϟ΍�ΖϧΎϛ�΍Ϋ·�ϦϴΘτϘϨϟ

-----------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------------------
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�ΪϨϋ�ϥϭήΘϜϟϹ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ϲϓ�ήϴϐΘϟ΍�ϲΒδΣ΍

 ----------------------------------------------------------------------------------------  

--------------------------------------------------------------------------------- --------  

-------------------------------- -  

�Γ΁ήϤϠϟ�ϱέΆΒϟ΍�ΪόΒϟ΍�ϥΎϛϭ

�ˮ�ρΎϘϨϟ΍�ΔϴϘΑ�ΪϨϋ�ΪϬΠϟ΍�Ϧϣ�ϰϠϋ΃�ΎϫΪϨϋ�ΪϬΠϟ΍�ϥϮϜϳ�ΓέϮϛάϤϟ΍�ρΎϘϨϟ΍�ϱ΃

 

��3.0 V���

 -----------------------------------------------------------------------------------  

 -----------------------------------------------------------------------------------  

 -----------------------------------------------------------------------------------  

 ----------------------------------------------------------------------------------- 

ˮ�΍ΫΎϤϟϭ�ˮ�ϙήΤΘϳ�ϑϮγ�ϩΎΠΗ΍�ϱ΄Βϓ�ϝΎΠϤϟ΍�ϞΧ΍Ω�ΔϳήΤΑ�ϙήΤΘϳ�ϥϮΗϭήΑ�ϙήΗ�΍Ϋ 

 --------------------------------------------------------------------------------------------------------  

 ---------------------------------------------------------------------------------------------------------� 

�ΔτϘϨϟΎΑ�ϩέϭήϣ�ΔψΤϟ�ϪΘϋήγ�ώϠΒΗ�ϢϜϓ���Ν���ˮ 

 -------------------------------------  

 ---------------------------------------------------------------------------------------------------------  

 -------------------------------------------------------------------------- 

�ˮ�΍ΫΎϤϟϭ�ˮ�Ώ�ΔτϘϨϟ΍�ϰϟ·�΃�ΔτϘϨϟ΍�Ϧϣ�ϞϘΘϨϳ�ΎϣΪϨϋ�ϥϭήΘϜϟϹ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎτϟ�ΙΪΤϳ 

 ------------------------------------------------------------------------------------------------------  

 ------------------------------------  

� 

�ϩέ΍ΪϘϣ�˱ΎϤψΘϨϣ�˱Ύϴ΋ΎΑήϬϛ�˱ϻΎΠϣ�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϦϴΒϳ��250 N/C����ˬ�ΪϨϋ�ϥϭήΘϜϟϹ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎρ�ϲϓ�ήϴϐΘϟ΍�ϲΒδΣ΍

�ΔτϘϨϟ΍�ϰϟ·C  

 ----------------------------------------------------------------------------------------

---------------------------------------------------------------------------------

 ----------------------------------------------------------------------------------------

�Γ΁ήϤϟ΍�Ϧϋ�ΔόϤθϟ΍�ΪόΑ�ϥΎϛ�΍Ϋ·�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϲϓ��30.0 cm����Γ΁ήϤϠϟ�ϱέΆΒϟ΍�ΪόΒϟ΍�ϥΎϛϭ

�ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃�  

�ΔόηϷ΍�ΕΎττΨϤΑ�ΔϨϴόΘδϣ�ΔόϤθϟ΍�ΓέϮλ�ϊϗϮϣ�ϢγήϟΎΑ�ϲϨϴΑ���ˮ  

�Γ΁ήϤϟ΍�Ϧϋ�ΓέϮμϟ΍�ΪόΑ�ϲΒδΣ΍ˮ 

 -----------------------------------------------------  

 -----------------------------------------------------  

΃�ρΎϘϧ�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϦϴΒϳ�ˬ�Ώ�ˬ�Ν�ˬ�ϢψΘϨϣ�ϲ΋ΎΑήϬϛ�ϝΎΠϣ�ϲϓ�ϊϘΗ�Ω 

�ˮ�ρΎϘϨϟ΍�ΔϴϘΑ�ΪϨϋ�ΪϬΠϟ΍�Ϧϣ�ϰϠϋ΃�ΎϫΪϨϋ�ΪϬΠϟ΍�ϥϮϜϳ�ΓέϮϛάϤϟ΍�ρΎϘϨϟ΍�ϱ΃

 

 -------------------------------------------------------------------------------  

 ------------------------------ -------------------------------------------------- 

�ϱϭΎδϳ�Ν��ΔτϘϨϟ΍�ΪϨϋ�ΪϬΠϟ΍�ϥΎϛ�΍Ϋ·15.0 V��ϱϭΎδϳ�Ώ�ΔτϘϨϟ΍�ΪϨϋϭ��

�΃�ϦϴΘτϘϨϟ΍�Ϧϣ�Ϟϛ�ΪϨϋ�ΪϬΠϟ΍�ϥϮϜϳ�ϢϜϓ�ˬ�Ω 

 -----------------------------------------------------------------------------------

 -----------------------------------------------------------------------------------

 -----------------------------------------------------------------------------------

 -----------------------------------------------------------------------------------

ˮ�΍ΫΎϤϟϭ�ˮ�ϙήΤΘϳ�ϑϮγ�ϩΎΠΗ΍�ϱ΄Βϓ�ϝΎΠϤϟ΍�ϞΧ΍Ω�ΔϳήΤΑ�ϙήΤΘϳ�ϥϮΗϭήΑ�ϙήΗ�΍Ϋ

 --------------------------------------------------------------------------------------------------------

 ---------------------------------------------------------------------------------------------------------

�ΔτϘϨϟ΍�Ϧϣ�ϥϭήΘϜϟ΍�ΖϠϓ΃�΍Ϋ·���΃���ΔτϘϨϟΎΑ�ϩέϭήϣ�ΔψΤϟ�ϪΘϋήγ�ώϠΒΗ�ϢϜϓ

--------------------------------------------------------------------- -------------------------------------

 ---------------------------------------------------------------------------------------------------------

-------------------------------- --------------------------------------------------------------------------

�ˮ�΍ΫΎϤϟϭ�ˮ�Ώ�ΔτϘϨϟ΍�ϰϟ·�΃�ΔτϘϨϟ΍�Ϧϣ�ϞϘΘϨϳ�ΎϣΪϨϋ�ϥϭήΘϜϟϹ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎτϟ�ΙΪΤϳ

 ------------------------------------------------------------------------------------------------------

------------------------------------------------------------------- ------------------------------------

 

 

 �ϩέ΍ΪϘϣ�˱ΎϤψΘϨϣ�˱Ύϴ΋ΎΑήϬϛ�˱ϻΎΠϣ�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϦϴΒϳ

�ΔτϘϨϟ΍�Ϧϣ�ϪϠϘϧA��ΔτϘϨϟ΍�ϰϟ·

 ----------------------------------------------------------------------------------------

---------------------------------------------------------------------------------

 --------------------------------------------------------

 �Γ΁ήϤϟ΍�Ϧϋ�ΔόϤθϟ΍�ΪόΑ�ϥΎϛ�΍Ϋ·�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϲϓ

��20.0 cm����ϲϠϳ�ΎϤϋ�ϲΒϴΟ΃

�-�ΔόηϷ΍�ΕΎττΨϤΑ�ΔϨϴόΘδϣ�ΔόϤθϟ΍�ΓέϮλ�ϊϗϮϣ�ϢγήϟΎΑ�ϲϨϴΑ

� - �Γ΁ήϤϟ΍�Ϧϋ�ΓέϮμϟ΍�ΪόΑ�ϲΒδΣ΍

 -----------------------------------------------------

 -----------------------------------------------------

  

  

 ΃�ρΎϘϧ�έϭΎΠϤϟ΍�ϞϜθϟ΍�ϦϴΒϳ

 

� - �ˮ�ρΎϘϨϟ΍�ΔϴϘΑ�ΪϨϋ�ΪϬΠϟ΍�Ϧϣ�ϰϠϋ΃�ΎϫΪϨϋ�ΪϬΠϟ΍�ϥϮϜϳ�ΓέϮϛάϤϟ΍�ρΎϘϨϟ΍�ϱ΃

�ϚΘΑΎΟ·�ϱήδϓ

 -------------------------------------------------------------------------------

 ------------------------------

2 -��ϱϭΎδϳ�Ν��ΔτϘϨϟ΍�ΪϨϋ�ΪϬΠϟ΍�ϥΎϛ�΍Ϋ·

�΃�ϦϴΘτϘϨϟ΍�Ϧϣ�Ϟϛ�ΪϨϋ�ΪϬΠϟ΍�ϥϮϜϳ�ϢϜϓ

 -----------------------------------------------------------------------------------

 -----------------------------------------------------------------------------------

 -----------------------------------------------------------------------------------

 -----------------------------------------------------------------------------------

 �-·ˮ�΍ΫΎϤϟϭ�ˮ�ϙήΤΘϳ�ϑϮγ�ϩΎΠΗ΍�ϱ΄Βϓ�ϝΎΠϤϟ΍�ϞΧ΍Ω�ΔϳήΤΑ�ϙήΤΘϳ�ϥϮΗϭήΑ�ϙήΗ�΍Ϋ

 --------------------------------------------------------------------------------------------------------

 ---------------------------------------------------------------------------------------------------------

�- ��ΔτϘϨϟ΍�Ϧϣ�ϥϭήΘϜϟ΍�ΖϠϓ΃�΍Ϋ·

---------------------------------------------------------------------

 ---------------------------------------------------------------------------------------------------------

--------------------------------

� - �΍ΫΎϣ�ˮ�΍ΫΎϤϟϭ�ˮ�Ώ�ΔτϘϨϟ΍�ϰϟ·�΃�ΔτϘϨϟ΍�Ϧϣ�ϞϘΘϨϳ�ΎϣΪϨϋ�ϥϭήΘϜϟϹ�Δϴ΋ΎΑήϬϜϟ΍�ϊοϮϟ΍�ΔϗΎτϟ�ΙΪΤϳ

 ------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------
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