
Electricity and Magnetism: PHY-204 Fall Semester 2015

Recitation on Gauss’s Law
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In each of these cases (i) and (ii), find the

(a) sign of the flux through surface A, surface B, surface C.

(b) Is the net flux through the closed surface positive, negative or zero?

2. Find the electric field due to an infinitely long, thin wire of uniform linear charge

density λ. Explicitly use Coulomb’s law in this question. The purpose is to see how

Gauss’s law can simplify certain problems. It will be useful to

(a) draw a sketch

(b) visualize the electric field based upon symmetry consideration.

3. Suppose Coulomb’s interaction is given not be an inverse square law, but by an 1/r3

dependence. Find the flux through a sphere of radius R centered on the point charge.

4. A slab of insulating material has a nonuniform positive charge density ρ = Cx2, where

x is measured from the center of the slab as shown in Fig. (1) and C is a constant.

The slab is infinite in the y and z directions. Derive expressions for the electric field

in

(a) the exterior regions (|x| > d/2)

(b) the interior region of the slab (−d/2 < x < d/2).
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Fig. (1)

5. A sphere of radius 2a is made of a nonconducting material that has a uniform volume

charge density ρ. Assume the material does not affect the electric field. A spherical

cavity of radius a is now removed from the sphere as shown in Fig. (2). Show that

the electric field within the cavity is uniform and is given by Ex = 0 and Ey = ρa/3ε0.

Fig. (2)
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