Gauss’ Law
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At radius r: F =

Op = F x Area = “&1 x (4nr?)

Define €y = :a

ep = permittivity of free space

= 8.85 x 10712
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&, through any closed

surface is equal to the
net charge enclosed,
Qencl’ div. by €0




Sample Gaussian surfaces

Hint: Choose surfaces such that E is L or || to surface!
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Gauss’ Law: A sheet of charg
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2 planes with opposing charges
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2 planes with opposing charges
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2 planes with opposing charges




Gauss’ Law: Charged Spherical Shell
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Gauss’ Law: Charged Spherical Shell

At r e b,_, (I)E — A = Ednr — ('QEHC.E/ED

S NN Divide both sides by area:
“ Qencl
E=
47te 12

Atr>Db, E looks like that from a single point charge Q



Ex. 19.11, then 19.10

E-field a distance r from an infinite line of charge (charge per
length A): Deriving E(r) =2k M/r

E-field associated with a solid sphere of charge. Total charge =
Q, distributed uniformly. Radius a.

Outside sphere (r > a), E(r) = k,Q/r?
Inside sphere (r<a), E(r) = k.Qr/a’

(inside, enclosed charge increases with radius as r3, and area of
the Gaussian surface increases with r? -- so E is proportional to

r.)



