Electric Flux & Gauss' Law

The total flux out of the closed spherical surface is simply the total
charge enclosed divided by a constant.
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The total flux out of the closed spherical surface is
STILL simply the total charge enclosed divided by
a constant.



The Electric Field due to a

continuous charge distribution

The General Case. Coulombs law for a distribution of charges:
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The Electric Field due to a
continuous distribution of charge

Volume Charge Density. If a charge Q is uniformly distributed
throughout a volume V, then we may define a volume charge density
(‘rho’): Q
p= 1%

Surface Charge Density. If a charge Q is uniformly distributed
throughout a surface area A, then we may define a surface charge
density (“sigma’): Q

O'ZZ

Linear Charge Density. If a charge Q is uniformly distributed throughout
a line of length I, then we may define a linear charge density (“lambda’):




The Electric Field due to a

continuous distribution of charge

Depending on whether the charge is distributed in the entire
volume, or the surface or just a line...

Volume Charge Density. p = Q =) dq =p d V

Surface Charge Density. 0 = Q

Linear Charge Density. \ = 2 =) dq =Ad!

Then the integral: E — ke f d_g 7+ is well-defined, because
r

D,0, N are constants



Gauss' Law: Examples

A Line of Charge

Use Gauss' Law to find the electric field a distance 1
from a line of charge that extends to infinity and has @
a charge per unit length of A
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Gauss' Law: Examples

A Nonconducting Plane Sheet of Charge

Use Gauss' Law to find the electric field a distance 1
from a non-conducting infinite plane with charge per
unit area o

Note that innocuous word “non-conducting” <«
We will deal with conductors (e.g. metals) next week.
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