Answer to Assignment 12
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First, find the electric field at x = 4.00cm:
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E=E, +E,+E,+E, =-12.60x10" =-1.26x10°N/c
Then we have the force:
F=Eq=-1.26 x10% x2x10~° = —0.252N

where the negative character refers to the negative direction.
b)



E:_kx—Zq_ kxqg  kx3g = kx-g 0 x<a
(a-x)> (Ga-x)* (8a—x)* (l4a—x)°

or

E:kx—Zq_ kxqg  kx3g = kx-—g
(a-x)*> (Ga—x)*> (Ba—x)* (l4a-x)°

or

E:k><—2q+ kxq  kx3q = kx-—g
(a-x)*> (Ga—-x)*> (Ba—x)* (l4a-x)*

or

E=kx—2q+ k x(q N kx3g  kx-g
(a-x)* (5a-x)* (Ba-x)* (l4a-x)?

=0, a<x<ba

=0, ba<x<8a ,

=0, 8a< x<1l4a

or
E=kx_2(i+ kxq2+ k><3q2+ kx_qZ:O,x>14a
(a-x)° (Ba-x)° (Ba-x)° (l4a-x)
Then
E= _22— i >~ f >+ 1_ =0, x<a
(a-x)° (Ga-x)° (Ba—x)" (l4a—x)
or
=_ 2 - — 1 5~ 3 >+ 1 2:0,a<x<5a
(@a-x)° (ba-x)° (Ba—x)° (14a-—x)
or
—_ 22+ 1 - 3 -+ ! >=0,5a<x<8a ,
(@a-x)° (Ga-x)° (Ba—x)" (14a-—x)
or
2 b 3 1 0 sa<x<lda
(a-x)° (Ba-x)° (Ba-x)° (l4a-x)
or
2 1 3 1
T (@@-x)? +(5a—x)2 +(8a—x)2 (l4a-x)? =0, x>1da
So x=6.07a=6.07cm
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