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1. The charged disk with the charge density o'is shown Figure 1. Its radius is R. Find the electric field at the
point p in terms of x, o'and R. Discuss the situation that occurs when the point p is far away from the disk
(x>>R). (20%)

2. Describe Millikan oil-drop experiment including the experimental procedure and conclusion. (10%)

(U8)

Describe Maxwell’s equations in vacuum and derive the wave equation from Maxwell’s equations.

(10%)

4. As shown in Figure 2, a small charged sphere of mass m and charge g hangs from a silk thread that
makes an angle 6 with a large, flat charged conducting surface. « is the angle between the surface and the
gravity g. Find the surface charge density o in terms of m, g ,0 and a. (10%)

5. An infinitely long and straight conductor with a cross section of radius & carries a steady current /, as
shown in Figure 3. Determine the magnetic flux density inside (r;<b) and outside (r2>b)the conductor.
(20%)

6.  Consider the magnetic field, H, at the interface of two media. Derive the boundary condition for the

" tangential compoﬁent of H. Assume that there is no surface current at the interface. (10%)
7. A conducting wire with a radius g and a length L has only the surface current. If the distance between the

wire and ground is 4, determine the mutual inductance between the conducting wire and ground. (20%)
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