Phys102 Lecture 3

Gauss’s Law

Key Points
* Electric flux
e Gauss’s Law
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Electric Flux
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Flux through a closed surface:




Gauss’s Law

The total flux through a closed surface is equal to
the charge enclosed divided by ¢,:

(DTotal = ZE . 2 — Qgend
0

This can be used to find the electric field in situations with
a high degree of symmetry.

To use Gauss'’s law to calculate E, we need to choose a
closed surface such that it is easy to calculate the
summation. Specifically, E is constant on the surface.
Sometimes the surface can consists of a few parts, on
each part E should be a constant or 0.



|-clicker question 3-1:

The total flux of magnetic field through a closed surface should be:
A) Always positive.

B) Always negative.

C) Always zero.

D) Can be any value.

E) No idea.



Example : Spherical conductor.

A thin spherical shell of radius r,
possesses a total net charge Q0
that is uniformly distributed on it.
Determine the electric field at
points (a) outside the shell, and
(b) within the shell. (c) What if the
conductor were a solid sphere?




Example: Solid sphere of charge.

An electric charge Q is
distributed uniformly throughout
a nonconducting sphere of
radius r,. Determine the electric
field (a) outside the sphere
(r>r,) and (b) inside the sphere
(r <r).




Example: Long uniform line of charge.

A very long straight wire possesses a uniform positive charge
per unit length, A. Calculate the electric field at points near (but
outside) the wire, far from the ends.
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Example: Large plane of charge.

Charge is distributed uniformly, with a
surface charge density o (o = charge per
unit area ) over a very large but very thin
nonconducting flat plane surface.
Determine the electric field at points
near the plane.
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Example: Electric field near any
conducting surface.

Show that the electric field just outside

the surface of any good

conductor of arbitrary shape is given by
E = 0/g,

where o is the surface charge density
on the conductor’s surface at that point.




