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1. A straight-line segment of length L, carries a uniform oP
line charge density A.
(a) Find the electric field a distance z above one end
of the line as shown is Fig. 1. (10%) L
(b) What field would you expect for the case z > L.
Why? (5%)

2. A metal sphere of radius R, carrying charge Q, is surrounded
by a thick concentric metal shell (inner radius a, outer radius b,
as shown in Fig. 2). The shell carries no net charge. g
(a) Find the surface charge density o at R, at a, and at b. (6%) .’J
(b) Find the potential at the center, using infinity as the b - q -
reference point. (10%)
(c) Now the outer surface is touched to a grounding wire. Fig. 2
How do you answers to (a) and (b) change? (9%)

3. A*pure” dipole p is situated at the origin, pointing in the z direction.
(a) What is the force on a point charge Q at (a, 0, 0) (Cartesian coordinates)? (6%)
(b) What is the force on @ at (0, 0, a)? (6%)
(c) How much work does it take to move Q from (a, 0, 0) to (0, 0, a)? (6%)

4. Acircular loop of radius R, carries a steady current /.
(a) Find the magnetic field a distance z above the center of the loop. (10%)
(b) Find the magnetic moment of the loop. (5%)

5. Avery long solenoid, consisting of n closely wound turns per unit length on a cylinder of
radius R and carrying a steady current /.
(a) Find the magnetic field of the solenoid. (5%)
(b) Find the self-inductance per unit length of the solenoid. (5%)
(c) Find the energy stored in a section of length / of the
solenoid. (5%)
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6. At the interface between one linear magnetic material and n '
another magnetic field lines bend (see Fig. 3). Show that tané, / % .
tanf; =y, / py, assuming there is no free current at the boundary. B,

(12%) Fig. 3




