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101-»2«)د )ام

ا ر ، د اوپ   را  ا ، 

ـور در  ا ر و  در  ـا .دـــ

د س  ،ـز ـ ال  ،رــز از ـ

 وهور ر .دد س    ـودر

 دن ـر،دور و ـه ـ اوـپ  در   ر

ور و   .

)2–ي25(

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

102-»3«)مدا(

 ـد از اـون ـ وـد،ـ آن ـا ـر

:دار ا د؛
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)2–ي25(

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

103-»3«) (

د را   دو رـ داراي و ـردار ًـ ،ـ

 ،م ا ب را   دو ـ ،ـ

 د  و ردار ـ ـر داراي ـ  ا.ـ ـم

اAوB ري داراي و ردار ًاوا  ـCم

 ر داراي   ا .BوAم

)2–ي15(

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

104-»2«) (

  ن ر ا ، ا ي رـول  را

اد ،ونـا رـاري ـ ـا ـر از

ـر ـا ـر و ـ ن ر ا ر و  ن

  د.ا

)2–ي25(

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

105-»4«)نرا(

ر ة  ر و از k: ا ا
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/ n( / )− − − × = − ×12 193 2 10 1 6 10

اون
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)2–ي25(

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

106-»1«)ر )م

انرا ر دو  وي راـازاازة
q q

F k
r

= 1 2
2

ــد

آورد.

q q q q
F k / q q ( C)

r ( / )

q q
q q C q q C

=  = × ×  = μ

+′ ′= = = − μ  + = − μ
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2

:دار  ه دو س را   

q Cq q

q Cq q

q q
F k / N

r ( / )

−
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ات در

)2–ي58(

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

107-»2«)ر )م

ن م ن  و )(ا:دارBA ABF F= −
 

AB BA ABF i j F F i j= − +  = − = −3 4 3 4
     

)2–ي58(

)2(
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108-»4«) (

ا    ا ر دو ـ ـ ـو ـ ، م

 وارد     دو اازة  اد ر

 ا . ا: ان

q q q q
q q q

+ +′ ′= = = =1 2 1 1
1 2 1
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 ( q q ) q− =1 1 15 3 ر2 رq2از q1: د، 

%
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5
ر ال در

)2–ي58(

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

109-»3«)نرا(

ازر ة دو هس ر ،: ا ا 

q q
q q

+′ ′= = 1 2
1 2

2

  را ن
k q q
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2

:دار ،
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)2–ي58(

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

110-»4«)نرا(

  را :دارن
q q

F k
d

= 1 2
2

q qF d
( )

F q q d

q
q

F d F
( )
dq q

F N

′ ′′ ×
= ×

′

′ ′
 = ×  = ×

′ =
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1
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2
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12
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2 2 2

2

4

)2–ي58(

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

111-»1«)ا (

  وارد ا وي ا)2(ويـ  .ا  ا

 وزن    دو  ا)2(. ا

kq q q q mr
F m g m g ( )

q q r mr

r r r
( )
r r r

′ ′ ′
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′
 × × =  =  =

′ ′
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1 2 2
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100 100 100 3 2

)2–ي510(

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

112-»3«)ق (

  ال فاوي،رت از روارد qـq2

روارداويو q2ف اـF.اـQاز

:دار 

q q Q q
k k Q q
a a

=  =
2 2

2 2
2

2

 رن   ا Qو q= 2،را Qف از 

 وي د Fري دار:وارد و د

,

t

F F F F

F F F F( )

= + =

= + = +

2 2
12 1 2 2

2 1 2

)2–ي510(

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

113-»1«)ق (
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وي اار  q1،وارد :دار

q q q q q q
k k
x r x r( )

nm]=  = ⎯⎯⎯→2 1 3 1
2 2 22

4

2 4

r x
x r

=  =1 2

2
ي ا    q2وq3:دار ، ض را

T
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F k F

x
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
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
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

)2–ي510(
-------------------------------------------------

114-»1«(رزاده ا)

T

q q
F k N

r

q q
F k N

r
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
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

)2–ي510(
-------------------------------------------------

115-»4«)نرا(

ن :دار

ر  Q:وq2وي ا ا
q Q kq

F k
a a

= =
2

1
2 2

2

ري  Q:وq1وي ا ا
q Q kq

F k
a a

′ = =
2

1
2 2

4

:اF F′ = 2

F F ( F) F= + =2 2
1 2 5

ن دن ض يرq1وQ    دار:و

ر  q2:وq1وي ا ا

q q kq
F k

a a
′′ = =

2
2 1
2 2

8

ا و ا اF F′′ = 4.ا

F ( F) ( F)

F F F

F F

F F

= +

= =

 = =

2 2
2

2
2

2

1

2 4

20 2 5

2 5
2

5
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116-»3«(ق )

و ـاا وارد ـq1ي ـن ـ ـد ـاو ـ در را

 :

T

q q
F k N

r

q q
F k N

r

F N







− −

−

− −

−

× × ×= = × × =
×

× × ×= = × × =
×

= + =

6 6
92 1

21 2 4

6 6
93 1

31 2 4

2 2

10 10 8 10
9 10 72

100 10

5 10 8 10
9 10 36

100 10

72 36 36 5

 ،ز اوي در N: د ا ا
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T

q q
F k N

r

q q
F k N

r

F F F N

− −

−

− −

−

× × ×′ = = × × =
′ ×

× × ×′ = = × × =
′ ×

′ ′= + =

6 6
92 1

21 2 4

6 6
93 1

31 2 4

21 31

10 10 8 10
9 10 144

50 10

5 10 8 10
9 10 72

50 10

216





  

/= =216
1 2 5

36 5
را وي

)2–ي510(
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117-»4«)ا ا(

آن راي q3يو ا  ، دا ار دل  در

ر .  آن  q2وارد  در   در :را

q q
F F ( ) q C

q

q q q C

′ ′′ ′=  =  =  = μ

′Δ = − = − = μ

22 2
13 23 2

1

2 2

45
9 45

15 5

45 15 30

 

:دار  در

اون
q

n /
e /

−

−
Δ ×= = = × = ×

×

6
14 14

19

30 10 30
10 1 875 10

161 6 10

)2–ي210(
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118-»2«)و )دن

ر رq2ن دو  و وا  رq3وq1روي  د q1و

رـي اـ دارد، ار دل  وq3وq1در ـ ـم

q q<1 3.ا

د ف راز دوq1ن   از اادq3وq2ررج در و

آن وا ر  د و q2،ـا ـ ـار ـدل  در

ري  q2وq3و  q q<2 3.ا

ر ن  رq3در دو   از اـادq2وq1رج در و

آن وا ر  د و q2،ـا ـ ار دل  در

ر  يq1وq2و  q q<2 1.ا

:اq q q> >3 1 2

)2–ي510(
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119-»1«)ند (

فواوي از ه ددورد رر q4ر وي  رq3را q4
 :

k q q k( q)(q) kq
F F

r

k q q kq
F F

r

k q q k( q)q kq
F F

r

= = = =

= = =

= = = × =

2
3 4

34 2
34

2
1 4

14 2
14

2
2 4

24 2
24

4

36 9

9

2 2
2 2

18 9







داري اF14


F34و


:ا رت ا

F F F F

′ = + =2 2

14 34 2

 و ا F24اازه


 وي  .ا آن  ف در و

ر  q4وارد .

)2–ي510(

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

120-»1«)زر (

ر ا ، q3يـر ،ـ ـض ـت أ در q1را

داهq2و ـعروي ـ ـdاي اــارq3و .ـدا ـا

F31وي


F32و


رـي ـ ،ـ ر ـرتq2وq1را

 ـز ـ دو از .ـا ـ ـ ــ وارد وـي ـ

رq2وq1ري ف q3از  از   ا،ادر

ويq2وq1ري اازة اا . F31م


F32و


را

 اده  ن را از  و ده :دار .

q ,q

F i j F F N

F i j F ( ) ( ) F N

q qq q F q
F k

F q q qr

   

   

>

= +  = +  =

= − −  = − + −  =

′
=  =  = ⎯⎯⎯⎯→ =1 2

2 2
31 31 31

2 2
32 32 32

02 232 2
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31 1 1 1
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