
 

 

 

 

 

 

 



 ( )C SI q

e
e C= ´ -

1 6 10
19/



( : ( :C C
q ne

 ¸²¼¨) Â§ÄoT§²H  nIM  ¸²¼¨) ÁjIÃ¹M  nIM

¾TÎnïSwjpH 
= ±

  IÄ  ½k{ï¾TÎo¬  ·»oT§²H  jHk÷U

   >   
( )-

 <   
( )+  

 ( )mC
( )nC

 1 10
9nC C= -  1 10

6mC C= -  
 



( / )e C== ´́ --
1 6 10

19 X

X2--

 q ne C¾TvÀ = + = ´ ´ = ´- -
50 1 6 10 8 10

19 18/  

 q ne C·¼Ä = - = - ´ ´ = - ´- -
2 1 6 10 3 2 10

19 19/ /  

1nC

( / )e C== ´́ --
1 6 10

19

n q e q ne=
C nC

q ne n q
e

  ¾M    ®ÄkLU

= Þ = = ´
´

= ´
-

-
1 10

1 6 10

6 25 10

9

19

9

/
/  

     





 



q q q q
1 2 1 2

+ = ¢ + ¢  



¢ = ¢ =
+q q q q

1 2
1 2

22

++8 mmC --12 mmC

=
+

= - + + = -
q q C1 2

2

12 8

2
2

( ) ( ) m

q ne= ±

n q
e= ± q ne= ±

n q

(e / )== ´́ --
1 6 10

19C

q nC
2

8= q nC
1

3=

q C
4

1= q C
3

18
10= -



n n q
e=  

n

n q
C=

= ´
´

= ´

=

-

-( ) : n
/

( ) : n

1
3 10

1 6 10

3

16
10

2
8

1

9

19

11

2

 â¾¹Äq¬

 â¾¹Äq¬

�

´́
´

= ´

=
´

= =

-

-

-

-

10

1 6 10

5 10

3
10

1 6 10

10

1 6

9

19

10

3

18

19

/

( ) : n
/ /

�

 â¾¹Äq¬
550

8

4
1

1 6 10

1

16
10

4 19

20

�

( ) : n
/

 â¾¹Äq¬ =
´

= ´

ì

í

ï
ï
ï
ï
ï

î

ï
ï
ï
ï
ï - �



 -
  ( / )e C== ´́ --

1 6 10
19 ++1 mmC

 1 6 10
12/ ´ (    1 6 10

6/ ´ (
 6 25 10

12/ ´ (    6 25 10
6/ ´ (

 -q q2 15== q1

q1 0 02/ N

  ( . )k N m
C

== ´́9 10
9

2

2

 (   (   (   (
 -A q

A ¢¢q 10
5 N C/

¢¢q q 0 02/ N

 ( . )k N m
C

== ´́9 10
9

2

2

 0 2/  (    0 2/  (
 0 5/  (    0 5/  (

 -
q4

q3
 (    (

 -18 (    -8 (



    

 -
 ( . )k N m

C
== ´́9 10

9
2

2

  9 10
6´ i (

 5 4 10
6/ ´ j (

 ( / / )7 2 5 4 10
6i i- (

 ( / / )5 4 7 2 10
6i j- (

 -B A q C== --2mm

0 4/ mJ B A

B 20 V A 0 6/ mJ

-80 (    (
 (    -120 (

 -

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



2 cm

e C== ´́ --
1 6 10

19/

 8 10
15´ -    8 10

13´ -

 4 10
15´ -    4 10

13´ -

1 8/ J

  
  

u

¢¢u n

n

¢¢¢¢
¢¢

u
u

¢¢¢¢u

n    1
n

 n2    1

2n



n e q  «

 q ne n q
e= Þ = = ´

´
= ´

-

-
1 10

1 6 10

6 25 10

6

19

12

/
/  

«

F
k q q
r

= 1 2

2

 F k q q
r

q q
= Þ = ´ ´

´| | | | /1 2

2

9 1 1

2
0 02 9 10

5

3

 

 Þ = ´ Þ = ´ =- -q q C C
1

2 12

1

6
4 10 2 10 2m  

 q  «
10

5 N
C

 E k q
r

q= Þ = ´ ´
´ -

| |
( )2

5 9

2 2
10 9 10

30 10

Þ = =-q C C10 1
6 m  

10
5 N C/ ¢q

0 02/ N
 F E q q= ¢ Þ = ´ ¢| | /0 02 10

5 Þ ¢ = ´ =-| | /q C C2 10 0 2
7 m  

 «
q4

q4 q2 q1

 E k q
r

N C
1

1

1

2

9
6

2

5
9 10

4 10

0 1

36 10= = ´ ´ ´ = ´
-| |

( / )
/  

«

«

«

«



 E k q
r

N C
2

2

2

2

9
6

2

5
9 10

2 10

0 1

18 10= = ´ ´ ´ = ´
-| |

( / )
/  

E2 E1

E E
1 2

>
 E2 E3 q4

q3
E3

 E E E E E E
3 2 1 3 1 2

+ = Þ = - = ´ - ´ = ´36 10 18 10 18 10
5 5 5 N  

q3 E3

 E k q
r

q
3

3

3

2

5 9 3

2
18 10 9 10

0 3

= Þ ´ = ´ ´
| |

( / )
 

 Þ = ´ =-q C C
3

6
18 10 18 m  

 «

E k q
r

= | |
2

E k q
r

E N C

E= Þ

= ´ ´ ´ = ´

= ´ ´ ´

-

-| |

( / )
/ /

(2

1

9
6

2

6

2

9
6

9 10
4 10

0 1

3 6 10

9 10
4 10

0 // )
/ /

( / )
/ /

1

3 6 10

9 10
6 10

0 1

5 4 10

2

6

3

9
6

2

6

= ´

= ´ ´ ´ = ´

ì

í

ï
ï
ïï

î

ï
ï
ï

-

N C

E N C
ïï

«



E
��

2 E
��

1 q3 q2 q1
E
��

3

 E
1

6
3 6 10= + ´( / ) i  

 E
2

6
3 6 10= + ´( / ) i  

 E j
3

6
5 4 10= - ´( / )  

 E E E ET = + +
1 2 3

 = + ´ - ´ = - ´( / ) ( / ) j ( / i / j)7 2 10 5 4 10 7 2 5 4 10
6 6 6i  

U «
q V

D = DV U
q

q DV DU
 D = - = - = - = - ´ -V V V V q C CB A B 20 2 2 10

6, m  
 D = - = - = = ´ -U U U mJ JB A 0 6 0 4 0 2 0 2 10

3/ / / /  
 Þ - = ´

- ´
= - Þ = -

-

-V V VB B20
0 2 10

2 10

100 80

3

6

/  
 «

 D = D ¾ ®¾¾ D < ÞD >
<V U

q UV
q

0
0 0

«

«



 «
E V

d= D

 E V
d N C V m= D =

´
= ´-

500

2 10

2 5 10
2

4/ / /IÄ  

 q ne q Cn= ¾ ®¾¾ = ´ ´ = ´= - -2 19 19
2 1 6 10 3 2 10/ /  

F E q N= = ´ ´ ´ = ´- -| | ( / ) ( / )2 5 10 3 2 10 8 10
4 19 15

«

U CV= 1

2

2

 U CV C= Þ = ´ ´1

2
1 8

1

2
200

2 2/ ( ) Þ = ´ =-C F F0 9 10 90
4/ m  

n C k A
d= e0  «
1
n C d

1
n

 ¢ =u n u
1 1

n

 ¢¢ =u nu  n 1
n

¢¢
¢ = =u
u

nu

n u
n

1

2

  

«

«

«





¾TÎn Swj pH IÄ  ½k{ï¾TÎo¬  ÁIÀï·»oT§²H jHk÷U

q ne n
¯

­
= ± =

↘
0 1, ,22,…

( :¸²¼¨) Â§ÄoT§²H nIM ( :¸²¼¨) ÁjIÃ¹M nIMC C

- +

( :¸²¼¨) ½nl »j Â§ÄoT§²H nIM

( :·¼U¼Ãº) Â§ÄoT§²H Á»oÃº

C

N F k¬ =
| qq q
r m
1 2

2

­ ­

®

| | |
( :oT¶) ½nl »j â¾±ÅIÎ

 ( : )
| |N

C
C

E k q
r

·¼U¼Ãº

¸²¼¨
Â§ÄoT§²H ·HkÃ¶

( :¸²¼¨) ½nl Â§ÄoT§
¬

®
= 2

²²H nIM

( :oT¶) ½nl IU ¾õ£º â¾±ÅIÎ® m

 

( :¸²¼¨) Â§ÄoT§²H nIM (
·¼U¼Ãº

¸²¼¨
Â§ÄoT§²H ·HkÃ¶C N

C

F qE

: )

� �
¯

­
=

↗↗

( :·¼U¼Ãº) Â§ÄoT§²H Á»oÃºN



 
( :Ï»r) ·HkÃ¶ nI¨ ( :¸²¼¨) Â§ÄoT§²H nIM

( :oT¶)

J C

E mW E q d
­

¯

­
®= ± | |   ·HkÃ¶ ÁITwHn nj nIM ÂÄI]ï¾MI]

·¼U¼Ãº

¸²¼¨
·HkÃ¶ â½pHkº( : )N

C HH

+
-

 
( :Ï»r) ïnIM  ®ÃvºITQ  ÁroºH  oÃÃûU

( :Ï»r) ·HkÃ¶ ô

J

E E JU W
­

= - ®D ww¼U ½k{ï³I\ºH nI¨

 D DV U
q

J

C¯

®

®
=

( :Ï»r) Â§ÄoT§²H ®ÃvºITQ ÁroºH RHoÃÃûU

( :¸²¼¨) Â§ÄÄoT§²H nIM
:S²») ®ÃvºITQ ý°TiH(V

DV V V= -k~£¶ áHkL¶
 

DU <0 DU >0

 
( :S²») ®ÃvºITQ ý°TiH

( :oT¶) ï·HkÃ¶ ÁITwHn nj ¾õ

V

mV Ed| |D
­

¯
®= ££º »j â¾±ÅIÎ

·¼U¼Ãº

¸²¼¨
SiH¼¹§Ä ·HkÃ¶ â½pHkºH( : )N

C


