3 K 106 45 AR A AN LA

FRpl . MBI BEL ST TR ALY ARE(—RE) 218 #1%
fte: s
AEERTEASER e - iery AASHBE *FELEE NS

1. Describe Coulomb’s law and its mathematic expression. (8%)

2. Consider an infinite charged sheet with the surface charge density distribution, p.(x, z), on the x-z
plane. Assume that the charged sheet is in the free pace. In the y > 0 region, the distribution of electric
potential is V' (x, y) =e”sinx +2. Find:

(a) The electric field intensity E(x, y) inthe y > 0 region. (8%) /f:h\
o’
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(b) VxE.(7%) _
(c) The surface charge density p,(x, z). (10%)

3. A conducting wire of radius =2 mm has the current density of 5 A/mm>. ﬂj.
(a) Find the current of the conducting wire. (6%)
(b) If this wire connects to a resistor of the resistance R = 8 €, find the power dissipation. (6%) rﬂ
- ;
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4. What is the Hall Effect? (5%)

5. As shown in figure 1, a 10 eV electron is circulating in a plane at right
angles to0.a uniform magnetic field B of 1.2x10™ weber/m? (=10 gauss).
(a) What is the velocity v of the electron? (3%)
(b) What is the orbit radius r of the electron? (7%)
(¢) What is the cyclotron frequency? (5%)
The mass and charge of the electron are 9.1x10?' kg and 1.6x10™%°

coul, respectively.

6. Figure 2 shows a hollow cylindrical conductor of radii
a and b that carries a current 7 uniformly spread over
its cross section. Show that magnetic field B for points
inside the body of the conductor (that is a<r<b) is

: 2 2
X 7% r‘—a o
givenby B= . 10%
Y 27r(b2 —az) r (10%)

7. Write the general differential form of Maxwell’s equations. (8%)

8. (a) State Poynting's theorem. (4 %)
(b) Define Poynting vector 2. (3 %) What is the SI unit for the vector? (2 %)
(¢) Consider a harmonic, linearly polarized plane wave traveling through free space in the direction of
propagation vector  , drive an expression for the time-average Poynting vector over an interval T

(7>> temporal period?) , (F)T (8 %)




