94

20 14: 00~15: 30

1. A spherical electrode of radius ais charged by Q,and isimmersed into the lossy
dielectric material of conductivity o and permittivity ¢
a) Determine the electric field En on the conducting surface.(5%)
b) Determine the capacitance C for this single electrode.(5%)
c) Prove, how long time is needed that the total charge Q is almost
disappeared(discharged)from the el ectrode.(7%)
d) Usethe relaxation time to determine the resistance R.(3%)

2. Anone-sided abrupt p'n’junction of semiconductor with permittivity & a n d

Na>No, derive the electric fiedidormE(d))x di stri

(10 %)
33 A p-type semiconduct @ri nc hriepc toafn ghuoll aer csohnacpe
Ixx, thiyckhndswiidst exWWosed nor malantdo itnh ee cnhiaegdn

by the cursdgmd . dOesietr ymi he itnhe -Halrle-cftii elnd |

ofxalnd ,B if the hole charge is regarded as
4. Express the following two formulati ons:
a A (differentilalle)x ecrutrsr ean tnuhggl neentei hch ef oortchee r
currentl,dg( monteett heir cross-products). (5
b) An arbitrary loop C movesin the time-varying magnetic field B(t) with its
velocity v, express the induced electromotive force Vind including two
parts.(5%)
5. Providedthat p alndare time-varying charge and cl
|l ossl ess simple medium of permittivity €&
aQ Express the Maxwelrlms’' odéqu altodBEe nasnali- v ar yi r
H in the medium. (5 %)
b) Prove-fheld in relati onA.t(o3%)h eAnbdo twh aptot

means t%’?—‘eOt € L M)



c) Derive the 1 nhamwoagveen e ceugsu aH a Foymh of botrz et chteo r
magneti cA.p(o5t%)nt i al

d Similarly, solv‘g(r)the\ phtasoded opwatyah t iaa lc
from the time-varying poinascharge Q(t)
(compl ex) fo(':D:nQ eéﬁp(rSe%)sed as

el n the preceding questionnicng opfrove and
Lorentzs’condition. (5%)
6. A Hertzian dipole antenna, i.e. asinusoidal currenti(t)=lo c o0 s wt fl owing i
very short |l ength |, is | medtench. on z-axi s

a) Determine both fields |:|(r) and E(r) in phasor form at adistance r away

from the dipole antenna.(10%)
b) Provethatinthenear-zone( B r < tkeHectric

fidd:E:4q|3(f2cose+ésin0)Where t he sdTbj&wﬁi antdi ons ¢
zrex

n/ =1/ we. (5%) By the way, convpeuctteort he p

S) to verify as a capacitor behavior. (5

¢ Express the f danfEi &lod cpBo nrp>o>nle(n5t 98)



