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Types of Gauss’ Law Problems

There are a limited number of Gauss’ Law problems, and certain types of equations that will

always come up in each type.

Notation: Below, I’ll always use 7 for the radius of the Gaussian surface, and use a for the radius
of physical charged objects. It is rarely the case that you want » and a to be the same.

Problem Type

Charge
densities likely
to be involved

Conductor with Cavity
Always use a Gaussian surface that passes through “the meat” of the conductor
(shape is unimportant), so that

O :goq) = qenc =

surrounded + Qinner surface

Likely to want to use charge conservation on the conductor:

Qconductor — Zlouter surface + Qinner surface

0,0

Spherical Symmetry
Always use Gaussian surface (sphere with radius r), so that

&E (471'1*2 ): eEP=q,.

Likely to want to use some combination of the following to get genc

q:O'(47ra2) q=p[§ﬂa3j

0,0,p

Cylindrical Symmetry (infinitely long)
Always use Gaussian surface (cylinder with radius » and length %), so that

eE(2nrh)=g,®=q,,
and you will always find that ¢, o< h.
Likely to want to use some combination of the following to get genc
g=Ah q=0(2mah) qu(ﬁazh)

A, 0, p

Planar Symmetry (infinite in two directions)
Always use Gaussian surface
(right prism with length L and ends with area A4), so that

£ (Eright aad ™ Ep endA) =g,0=gq,,

and you will always find that g o< 4.

4 and E|

negative (field pointing left).
Likely to want to use some combination of the following to get genc
q=04 q = pad

Note that £.

right en

4 might be positive (field pointing right) or

eft en

c, p

Conductor Surface
Always use same Gaussian surface as planar symmetry, one end in conductor,
so that

€ (EoutsideA) = gocI) =q,.= cA




