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Electric Field Lines — Rules for Drawing

* The lines must begin on a positive charge and terminate on a
negative charge

— In the case of an excess of one type of charge, some lines
will begin or end infinitely far away

* The number of lines drawn leaving a positive charge or
approaching a negative charge 1s proportional to the
magnitude of the charge

 No two field lines can cross
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The electric flux is proportional to the number of electric field

lines penetrating some surface
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§1.3.2 EHE

! (Gauss’s Law)

* Gauss’s law 1s an expression of the general relationship
between the net electric flux through a closed surface and
the charge enclosed by the surface

— The closed surface is often called a gaussian surface

* Gauss’s law 1s of fundamental importance in the study of
electric fields
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Conditions for a Gaussian Surface

* To use Gauss’s law, you want to choose a gaussian surface over which
the surface integral can be simplified and the electric field determined

« Take advantage of symmetry

« Remember, the gaussian surface is a surface you choose, it does not
have to coincide with a real surface

Try to choose a surface that satisfies one or more of these conditions:

— The value of the electric field can be argued from symmetry to be
constant over the surface

— The dot product of E-dS can be expressed as a simple algebraic product
EdS because E and dS are parallel

— The dot product is 0 because E and dS are perpendicular
— The field can be argued to be zero over the surface
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%3 Field at a Distance from a Line of Charge

» Select a cylindrical charge distribution

Gaussian

— The cylinder has a radius of » and a surface

length of ¢ \

» E 1s constant in magnitude and
perpendicular to the surface at every point
on the curved part of the surface

A

* The end view confirms the field 1s
perpendicular to the curved surface

e The field through the ends of the cylinder 1s
0 since the field is parallel to these surfaces

(b)
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Field Due to a Plane of Charge

E must be perpendicular to the

plane and must have the same

magnitude at all points /
equidistant from the plane Lx Y ¥

. T x ¥
Choose a small cylinder whose E N
axis 1s perpendicular to the
plane for the gaussian surface

E is parallel to the curved surface
and there 1s no contribution to the P el ¥

surface area from this curved part of y ¥
: x ¥
the cylinder x ¥

The flux through each end of the

cylinder 1s ES and so the total flux
1s 2ES
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