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Lecture 5.1
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Review of Last Lecture

Electric Flux
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•Field vanishes inside conductors

•No netcharge in the interior of conductors

•All surplus charges on the surfaces

•Field near conductors must be normal to the surface.

•Electric field proportional to surface charge density

•Cavity inside conductor: no net charge on the inner surface

Conductors in Electrostatic Equilibrium
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Screening/Shielding
• In days of storm and lightening, it is saf er to stay

inside your car.

• Radio and cell phone do not work inside a metal box.
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These are two-dimensional cross sections through three-

dimensional closed spheres and a cube. Rank order, from

largest to smallest, the electric fluxes    a to    e through

surfaces a to e.

A.  a > c > b > d > e

B.  b = e > a = c = d

C.  e > d > b > c > a

D.  b > a > c > e > d

E.  d = e > c > a = b
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Symmetry

Some charge distributions have translational, rotational, or

reflective symmetry. If this is the case, we can determine

something about the field it produces:

The symmetry of an electric field must match the

symmetry of the charge distribution.
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The field by an infinite

charged plane must be

perpendicular to the

plane everywhere
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The electric field of a cylindrically

symmetric charge distribution

a) cannot have a component parallel

to the cylinder axis.

b) cannot have a component tangent

to the circular cross section.
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The field by a charged sphere

must be in the radial direction
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Using Gauss’s Law

1. Gauss’s law applies only to a closed surface, called a

Gaussian surface.

2. A Gaussian surface is not a physical surface. It need not

coincide with the boundary of any physical object

(although it could if we wished). It is an imaginary,

mathematical surface in the space surrounding one or

more charges.

3. We can’t find the electric field from Gauss’s law alone.

We need to apply Gauss’s law in situations where, from

symmetry and superposition, we already can guess the

shape of the field.
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The total electric flux through this box is
A. 6 Nm2/C.

B. 4 Nm2/C.

C. 2 Nm2/C.  

D. 1 Nm2/C.

E. 0 Nm2/C.
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The total electric flux through this box is


