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+ Eg = 10°%/(36m) (F/m}, B = 4mx 107 (Ifm); -

1. Maxwell's Equations (30%)
{a) Wrile down the Maxwell's equations in differential form
(b) Which term in Maxwell's equations is the displacement current densify 7 What is the
difference between the displacement current and the free current?

{c) Write down the equation of continuity.

(d) Write down the scalar Poisson’s equation for the scalar electric potential € and
the expression of E-field in tern of ¢,

(&) Write down the vector Poisson’s equation for the vector magnetic potential A and
the expression of B-field in tern of A.

2. The far-zone .pntr:nlial of the electric dipole is {10%)

Od cm. 0
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{a} Determine the far-zone E-field.

(b) Prove the above far-zone potential satisfies Laplace's equation.

V()=

r>»>d (far zone)
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del operator ?*[”-a_,.{' ,raa rsinﬂa@]
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Laplacian operator V'V = Elr[ 31] ¥ sin@ BE{H“H&B}FHSME{ W |

(spherical coordinate)}

3. A parallel-plate capacitor wsth a uniform lossy dielectric has a resistance of [ [K£2]). The
plate surface area is § = | cm” and spaced by = 0.1 em. IF the dielectric constant is €, =10,

find the conductivity O of the dielectric. {Note: RC=2/a) (3%)

4, If u, =500 and the density of atoms is .02 x 10" [em™] for cobalt, calculate the average

magnetization dipole moment per atom when a sample of coball is placed in a uniform B-field
B, =01 [T]. (5%)

Magnetization M = xmﬁ ... Tor linear, isotropic magnetic materials

¥ m=_nagnetic susceptibility
B =pug(f +# )=u,(1+x. )8 =up, # =pfl . equation relating B and
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(25%) 5. fajERE

(1) phonon scattering

(2) punch through

(3) two-dimensional electron gas
(4ymolecular beam epitaxy

(5) metal organic chemical vapor deposition

(15%) 6. # — n-p-n bipolar transistor FH, SR =BT SEER
H IRV S (current gain)iy 5 i, M RNAA .

(10%) 7. 40T @A77 — BE 2R #E0R 26 B T H-(quantum well)
(1) BRI B TEH P RERE S AR B BRI (wave function).
(2) R (L2 NS B SIS R I E B R RS
o

K= = [z




