The dipole moment of the charge doublet is defined as the product of the
positive charge q by the vector BA joining the negative charge to the
positive charge, that is: = q. d
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Gauss's theorem (1777-1855)
a) Representation of a surface by a vector
Consider a surface element and its normal vector
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The electric field flux:
The quantity called electric field flux through a surface is.

d¢=E.dS = E.7i.dS ¢=ﬂ E.7i.dS
S

E:ZEE agbzzcji

For n charges inside the closed surface:
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Choice of the Gaussian surface:

1. The Gaussian surface must be closed.

2. The surface must pass through the point at which we want to calculate
the field.

3. At every point on this surface, the electric field vector must be parallel
to the surface normal.
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Electric Field due to Infinitely Charged Wire
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electric field of a uniformly charged cylinder.
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Surface charged cylinder
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Volume charged cylinder

= Qint L= = 2
p_V—)th p'V pﬂ'Rh r >R

@=E@).2mrh EO=7

- — — Pr
p="= Qe=p.V=pmr’h ¢=E().2mrh E®=7

r <R




sphere (o) %T >Ur Ey = E.(r).i, + Efr).ig+ E (r).u,
EM = Er (?‘) ﬂr

= E (r).Sg = E.(r).4nr?

1 o.41R?
— E q; (int) =
& &=

&

&p

.47 R? >

2. R a R?
E,,(r).47tr E.(r) = ¢ F B r >R
gr?

1 —
T, Z";OZQ.-: (int) =0 E.(r).4zr2=0 |E(@)=0,Ey=0 r <R



La boule (p)
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