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Gauss’s law

Faucets, drains, and streams

Faucets are the source of flowing water.

Drains are the sink for flowing water.

What is inside the box?
1:  # faucets - # drains = 2

2:  # drains - # faucets = 1

3:  # faucets = # drains

OR etc.

OR etc.

OR etc.Nothing

Electric flux (i)
Electric flux is the measure of the degree to

which the electric field penetrates a
(perhaps imaginary) surface.

Flux depends upon the interplay of three
things:  the strength of the field E, the area
of the surface, and the orientation of the
surface.

One can imagine flux as the “flow” of field
lines through a surface like the water in the
analogy (though, nothing is really flowing).
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Electric flux (ii)
We define the flux (scalar quantity) through a

planar surface of area A:
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A The vector     has a magnitude equal to the area of the surface 

and a direction perpendicular to the surface.  The angle !  is 
between the electric field and a vector normal to the surface.
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Example:  Box in a uniform field
The box pictured below sits in a uniform electric field of

magnitude 200 N/C.  The field is parallel to the y-z
plane and makes an angle of 30º with respect to the y
axis.  Find the flux through all faces of the box.  What
is the total flux through the box?  (Assume that all
normal vectors are directed out of the box.)  Let
h=0.5 m, l=2.0 m, and w=1.0 m.

Example (non-planar):
Flux through a sphere

Find the electric flux through a sphere of radius R
centered on a point charge +Q.

Strategy:
For non-planar surfaces, imagine that
small patches dA of the surface are
planar.
Find the flux through each patch:
d" =E dA cos! .

Add up all the contributions d"  to the
flux from each patch (i.e., integrate
over the surface).


