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編號 59 
國立成功大學九十九學豆豆凌志碩士班招生考試試題 兵之寶貝(頁

太空7c丈w電壞科學研究所

考試科巨 屯磁學 S哥試百萬f 0307 曾有次 2 

※考生請注意本法題口可 L忍不可使用計算揖
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1. Cúnsiderthes甘ucrure shown în the figure on the righ!. It ìs a 
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-unifoηnchargedensityρSuppüse we choose a coordinate •• F

‘ 

sphereof叫iusRbut""岫 empty space carved out in the sh叩c 咖
of a small sphere ofradius Rf2. The distance between the 岫
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centerofthes 明 al1 empty sphere and 也atofthelargesphereis a
1

R/2. The 到ructure is made ofnon-conducting material of 

,,
systemsuchtl回 thecenterofthe largesphereisattheor】gm 叩d 

t也 centerofthesmallem戶y sphere is at (R/2 )i. Find the 可

electric 宜eld veclor everywhere 、叫thin the spherical empty space. 培旦旦Z凶旦旦也旦旦旦山

(20%) 扭扭:l!<lI!且且且'-'但且 

2. 	 Aninfinites訂aight 叫"叩darect阻gularwire
 

loc巳削ngon 甘 lesamep 叩，.=阻叮 ing
 

steady current l' and 1 respectÎvely. As shown 
inthe 位gure on the right, the length and width of 
theloopan:s，血ds.r的脾ctivel)、間的自 LJ二 I
lengthrunningparal1eltotheinfmitewlfe, 

separatedbyad的個l1ce .~'. Find the force on 血e


"岫伊larloopduetotheinfinitestraight 叭"
 

(1 0%) 

3. 	 An intìnite， one-diJ訂.ensional grid is along the x-axis. It has two 叮xedpoint-chargesofelectric 

charge Q>O , locatedat x=R and x ", -R (seele食 figurebelow) 

(a) 	Findtheele叮叮 icpOl叫tial V=V(x) ever、月where along the one-dimensional grÎd, and sketch 

內的 vs.x.(5%) 

A particle ofmass m祖d e1ectriccharge q>O isnowpla凹dinthegridinitiallyatrestat x= 鈍， 

where 0 <. Xo <. R (see right figure below). The charged particle moves under 也e inf1uenceofthe 

electricfie1d v.-出'"'面的ion.butitsmotionislimitedto!hedirectionalongthegrid 

(b) Givetherangeofloc泣的nsm 也egridthatisaωessibletothechargedparticle. (5%) 

(c) Detennine the maxirnum p的明iblespeedofthechargedp帥 cle 的 itmovesalongthegr 也" 

well as the location where th凶 maximum speed is attained. (10%) 
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4. 	 A plane electromagnetic wave prop啤ates in z direction in a unifonn 

的otropìc medium wi由 pennitti叭tyε ， penneabilityμ 血d 

conductivityσ 

0) 	Showa 由lation b前ween rea1 angular frequencyω 血，lcomplex 

wave number k when the x compon叩t of the electric tielJ c血 be 

repr目ent剖 as 

E(z , t) = Eoexp[i(ωt-kz)] (8 percent) 

(ii)Oerive 由e x component of由e magnetic field. (6 percent) 

(iii) Express Re[k] and 1m [kJ by using E圳血dσ (6 percent) 

5. 	 Magnetic field B and electric field E induced by electric dipole 

(whose moment Îs P) are wrltten as 

B= --f!2- Þ(t')xn , 
耐r 

E~ :;)戶的 xn) 呵! 

re~pectively. He血 t'=t-rlc and n =r作， where r and c are position 

vector of tbe observation locstion and speed of light in vacuum, 
respectively. Give expressions of pointing vector S l:U1 d energy 1 

emitted fr.αm the electric dipole per unü time usi月 P ， 肉 ， C , r 紅td n 
Use the vector identity Ax(BxC)=(.4 何一的訓， if nec臨的 

(10 ::md 5 percent, respec組vely) 
\Vhcn 阻 electric dipole (whose magnitude of electric dipole moment 

is P,) rotates on x-y pl阻e about z axis \vith angular frequency of ω， 

calculate the energy emitted from 也e dipole per unit 包me. H且nt: 

Integrate the S on a sphere surface. (1 5 percent) 


