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1. A static charge distribution produces a radial electrical field

. e—br
E=A 5 7
where A and b are constants. Which are possible total charges Q?
(a) 4meyA
(b) 2me,A
(c) O
(d) —2meyA
(e) —4me A

2. If Pisthe polarization vector and E is the electric field, then in the equation pP=
aE", @ in general are
(a) Scalar
(b) Vector
(c) Tensor
(d) Number
(e) Matrix

3. Giventhat V-F =D and V X F = C, which are true?
(@ v-C=0
(b) V-D=0
{c) V€=0
(dyvD=0
() F=VU+VXW

4, Suppose a point charge g is held a distance d above an infinite grouhded
conducting plane. Given that the conducting plane is the x-y plane and the point
chargegisat (0, 0, d).

(a) The potential on the conducting plane is constant.

(b) The potential far away from the charge is 0.

(c) Animage charge g can be set at (0, 0, -d) to remove the conductmg plane
while still satisfying the same boundary conditions.
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(d) The induced charge on the conducting plane is 0

qd
2n(x2+y2+d?2)3/2

(e) The induced charge on the conducting plane is

5. An uncharged metal sphere of radius R is placed in an otherwise uniform electric -
filed E = EyZ. The field will push positive charge to the northern (i.e., z > 0)
surface of the sphere, leaving a negative charge on the southern surface.

(a) The potentialat r - o is0.

(b) The potential when r > R (the radius of the sphere) is —Eyrcosé.
{c) The potential inside the sphere is Eyrcosé.

(d) The potential on the surface of the sphere is EyRcos8.

(e) The induced charge density is —3€yE,cos6.

6. Given that dipole moment p and polarization p.
" (a) Theenergy U = D E
(b) The force F = (- V)E
(c) Thetorque N =p X E
(d) P = pdr (dr is a volume element)
(e) P = [pdr

7. Which are correct with the Poynting vector $?
(a) S isthe energy per unit area and per unit time, transported by the
electromagnetic fields. )
(b) S isthe electromagnetic force per unit area acting on a surface.
(c) §/c2 is the momentum current density transported by the fields.
(d) §/cz is the momentum per unit volume stored in the electromagnetic fields.-

(e) §/cz is the work done on the charges by the electromagnetic force.

8. Assume the wave guide is a perfect conductor, so that the boundary conditions
E(x,y,2,t) = (E i + Eyf + E k)eitx=0t)
B(x, Y. Z, t) = (B, + Byj + Bzﬁ)ei(kx—wt) ’
determine which expressions are true?

E =
{B" —0 . Given the general form {
| =

9E, OEy _
(a) 3y 9 iwB,
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(b) 5~ 2 = iwB,
(c) L= a“’x — ikE, = —iwB,
(d) 2= — ikE, = ~iwB,

(e) 52— ikE, = ~iwB,

9. Aspherical shell of radius R, carrying a uniform surface charge o, is set spinning

at angular velocity @.

- 4 2 o
(a) The vector potential A = 2R 0I5 5 for r < R
3 r2

uono

(b) The vector potential A= 2" rsin0¢ for r <R

(c) The vector potential A= 2“—0};—925"19 ¢ for r=R

(d) The magnetic field B = M(caser - sm99) for r <R

(e) The magnetic field B = “°Rwa (cost9<;b — sinf8) for r <R

10. Suppose a normal incidence occurred between tow linear media (n, = n,)-

n

2
(a) The reflection coefficient R = —( Sy )

=

2
(b) The reflection coefficient R = 22 (_2112_)
n

nqi+ng

, a2
(c) The reflection coefficient R = L (M)

Nz \nyt+n,

2n, 2
(d) The transmission coefficient T = ——(——)
n,; \ny+n;

2
- . . 2
(e) The transmission coefficient T = -732—(——11—1-)
n; \np+ny



