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1. (10 points)
Find the directional derivative of f=x’y’z’+x+y+z in the direction of the vector 2a,~a,+2a, at

:z_ the point (1, 1, 1), where a,, a,, and a, are the unit vectors along x-, y-, and z-axes,
respectively.

2. (Total 20 points, each part 10 points) .

g An electric dipole can be defined as a pair of equal charges of opposite signs that are very
-j close together. Assume that the magnitude of each charge is q and the separation between
| them is d. Define p as a dipole moment vector with magnitude p=qd and directing along the
line from the negative to the positive charge such that p=qda,, where a, denotes the unlt vector
along z-axis. Now, we consider the problem of field quantities at any point P(x, y, 2)
associated with a position vector r relative to the center of the dipole. If the observation point
P is quite far away such that r>>d, determine (A) the electric potential and (B) the electric

field at that point in terms of p and r. ;- | 1

3. (Total 20 points, part (A) 8 points, part (B) 6 points, part (C) 6 points) : |
A 5-cm-wide, 5-cm-long, and 1-cm-thick copper strip carry a current of 100 A is placed at
right angles in a umform magnetic field of 2.0 T. The conductivity of copper is 5L8><107 S/m

and there are 8.5x10* free electrons per cubic meter in copper. (A) Determine the iHall-effect
voltage. (B) What is the Hall- effect electric field intensity? (C) What is the electnc field
intensity responsible for the current in the copper strip?

4. (Total 50 points, each part 5 points) |
(A) Describe skin depth qualitatively.
(B) Define good dielectric mathematically.

(C) Define good conductor mathematically.

(D) Explain the perpendicular polarization qualitatively.

(E) Explain the parallel polarization qualitatively.

(F) Explain the Brewster angle qualitatively.

(G) Explain Poynting’s theorem either qualitatively or mathematically.

i
i _ (H) Define the reflection coefficient mathematically.
|
|
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(I) Explain cutoff frequency qualitatively.
() Define standing wave ratio mathematically.
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