
編號 195 固立成功大學-00學年度碩士班招生考試試題 共 立 頁 ，第| 頁

豆豆所組別 :電機工程學系甲祖

考試科目: 電磁學 考試臼朔: 0220 . 節次 : 2

※考生請注意:本試題 日可 口不可使用計算機

1. Charge is distributed with densi可 ρbe-r 2 C/m3 in the cylindrical region r < 1. Find 

displacement field density D everywhere. (10%) 

2. For the electric field E = Eo cos(ωt 一 αy 一 βz)a= in 企ee space ( J = 0), show that 

α，β， ω， μo and 60 must satisfy the relation of α2+ β2ω2μ060' (20%) 

3. Region 1 (z < 0 ) is free space, whereas region 2 ( z > 0) is a material medium 

characterized by σ = 10-4 S/m ， ε = 560, and μ=μo' For uniform plane wave having 

the electric field 

Ei = Eo cos(3州的一1的巾x V/m 

incident on the interface z = 0 企om region 1, obtain the expressions for the reflected 
and 甘ansmi tted wave electric and magnetic fields. (20%) [Hint: propagation constant 

= ~j仰(σ +Jωε) , intrinsic impedance = ~ jωμ I (σ + Jω) ， 60 =史 F/m2
V - I . 36π 

的 = 4πX 10-7 Hlm] ( 2 0 1.) 

4、 A space-charge density dis甘ibution in a medium with permittivity of 6 is given by 

p= J Poshx for 一 方 <x< rc
I 0 otherwise 

where Po is a constant. Find and sketch the potential V versus x for all x. Assume 

V = 0 fo1' X = O. (20%) 

5. A 甘ansmission line of characteristic impedance Zo = 100 n , phase velocity 

νp = 2 × 108rn/s ， and length l =2Ocm is short-circuited at one end and terminated by 

an inductor ofvalue O.l .uH at the other end. Find the three lowest resonant 

企equencies ofthe system. (15%) 

(背面仍有題目，請繼續作答)
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6. The group pa社ern for a pair of antennas is given by 

s(μ cos l.f + α ) 
2 

where β i s the propagatíon constant of radiating wave, d is the distance between the 

antennas， αis the phase difference of the fed sources on the antennas, and I.f 自 由e

angle measured 企om the axis connecting the antennas to the point of observation, Let 
us consider a linear arrays of four isotropic antennas spaced λ / 2 apart and fed in 
phase, as shown below. Obtain and sketch the resultant group pa吐ern. (1 5%) 
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