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1. A point charge +q sits at origin.

(a) Find the electric field a distance r from the origin.

(b) Find the charge density p.

(c) What is the flux of E through the shaded area (one side of a
cube) shown in Fig. 1? (Answer the question by computation

or explanation.) Fig. 1

2. (a) Are they possible electrostatic field? Why?
E.=c[@)i+xy)j+ 220kl
Ep=c[(’ +y) i+ Qxy +2y2) j+ 2y'2) k]
Here c is a constant with the appropriate units.

(b) For the possible one, find charge density p(x,y,z).

3. A center hollow disk (inner radius a, outer radius b, as shown in P

Fig. 2) with uniform surface charge density .

(a) Find the potential at a distance z above the center of the charge

distributions first.
(b) Use the result from (a) to find the electric field at p.

4. A toroidal coil with rectangular cross section (inner radius a, outer
radius b, height %), consists of N closely wound turns and carries a
steady current 7, as shown in Fig. 3.

(a) Find the magnetic field B (r), both inside and outside the coil.
(b) Find the flux through a single turn and the self-inductance of

the coil. Fig. 3
(c) Find the energy stored in the coil.

5.Write down the (real) electric and magnetic fields for a monochromatic plane wave of
amplitude Ey, frequency w, and phase angle zero that is
(a) traveling in the negative x direction and polarization in the z direction;

(b) traveling in the direction from the origin to the point (1, 1, 1), with polarization parallel

to the xz plane.
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