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1. (a) Find the electric field inside a uniform charged sphere «
(charge density p and dielectric constant &).(10%) AA;
(b) Two the same spheres carrying uniform charge densities
+p and —p, respectively, are placed partially overlap
(figure 1). The vector from the center of —p to center of Figure 1
+p is S.What is the field in the region of the overlap? (10%)

2. (a) Find the magnetic field of a distance z Zabove the center of a straight wire (length
2l), carrying a steady current 1 X. (The magnetic field of a steady line current is

dl x 7
1) (1096)

given by the Biot-Savart law: B(z) = £% I'[
4

(b) Find the magnetic field of a distance z Z above the center of a square loop (length s),
carrying a steady current I. (10%)

(c) Show that (b) reduces to the field of a dipole, with the appropriate dipole moment,
when z >>s. (The magnetic field of a dipole m put at the origin and let it point in

the z-direction: B(r, §) = Z‘—O%(z cos &F +sin 60)) (5%)
T

3. A mass m of point charge q is released from rest at z = d. How long will it take for the

charge to hit the infinite grounded conducting plane (z = 0)?
2

(j \/du—iuzdu = —%x/d —u? +%sin‘1(%j+c)(15%)

4. A cubic box (length wt) consists of five square metal planes
which are welded together and grounded ¢ = 0 (figure 2). y
The top is made of a little separate sheet of metal and keep
the constant potential ¢ = V. Find the potential inside the AN
box. (20%0) L

5. In free space, the magnetic field is described by Figure 2
B =B,e¥ singZ, where ¢ =kx —at.

(a) Calculate E .(10%)
(b) Find the speed of propagationV of the field (if the wave remains unchanged during

propagation). (10%)



