國立嘉義大學九十二學年度

光電暨固態電子研究所碩士班招生考試試題

科目：電磁學

一、The conductors of an isolated two-wire transmission line, each of radius b, are spaced at a distance D apart. Assuming D >> b and a voltage Vo between the lines, find the force per unit length on the lines.(20%)

二、(1) When a light wave impinges on a homogeneous medium, each atom can be thought of as a classical forced oscillator being driven by the time-varying electric field E(t) of the wave. Try from the Newton’s second law to prove the complex dielectric constant can be represented as
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where there are fj electrons with frequency (j and damping constant (j in each molecule. There are N molecules per unit volume. (is the impinged wave frequency. (10%)

(2) Plot the relationship between the refractive index, absorption coefficient with wave frequency in the vicinity of one of resonance. (10%)
三、Fig. 1 and 2 depicts a thin slab of magnetized material, with the dipoles represented by tiny currents. In Fig. 2, when the magnetization is non-uniform (and My(z) is non-uniform in the y-axis ), the internal currents cannot be canceled. Can you give the bound currents a physical interpretation and an appreciated derivation to prove 
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 by referring to Fig. 1 and 2? Where M is magnetic dipole moment per unit volume, n is the normal unit vector, Kb is equivalent to bound surface current density and Jb is equivalent to bound volume current density. (20%)
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FIGURE 1: Magnetization M is uniform inside 

the material

 


四、Find the magnetic field and vector potential above and below an infinite uniform plane with surface current 
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, flowing over the xy plane. (20%)

五、Suppose electric field E has the following form
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 with (/k=c.

(1)Show that E obeys all four of Maxwell’s equations, in vacuum, and find the associated magnetic field. (10%)

(2)Calculate the Poynting vector S. Average S over a full cycle to get the intensity vector I. (5%)

(3)Integrate I(da over a spherical surface to determine the total power radiated. (5%)



















currents do not completely 






























































FIGURE 2: Magnetization M has space variations, the 
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FIGURE 1: Magnetization M is uniform inside the material
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