臺北巿立教育大學

101學年度研究所碩士班入學考試試題
班    別：應用物理暨化學系碩士班
科    目：物理領域-應用數學與電磁學
考試時間：90分鐘【08：20－09：50】
總    分：100分
· 注意：不必抄題，作答時請將試題題號及答案依照順序寫在答卷上；限用藍色或黑色筆作答，使用其他顏色或鉛筆作答者，所考科目以零分計算。(於本試題紙上作答者，不予計分。)
1. E: electric field

2. D: electric displacement

3. V: electric potential

4. P: polarization  

5. p: electric dipole moment  

6. B: magnetic field

7. M: magnetization

8. m: magnetic dipole moment
9. A: vector potential 

10. H: auxiliary magnetic field in materials
11. ε0: permittivity of free space 
12. ε: permittivity of material  

13. μ0: permeability of free space

14. μ: permeability of material 
1、 問答題(每題5分，共40分)

(1) Show Maxwell equations in the vacuum.

(2) From Maxwell equations, show wave equation for time-dependent electric or magnetic field and the corresponding plane wave solution. 

(3) Define and state the meaning of Pointing vector.

(4) Show boundary conditions at the inner wall of a perfect wave guide.   

(5) What are polarization charge densities? What do they mean?

(6) What are the boundary conditions for electrostatic fields and electric displacement at an interface between a conductor and a dielectric with permittivity ε? 

(7) Define the vector potential. Show an example of a region in which magnetic field doesn't exist but the vector potential does. 
(8) Show the relation between B, H, and M in a linear media.
2、 Find the electric potential V of a uniformly charged shell of radius R.(10分)
3、 Find a unit vector perpendicular to the surface 
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 at the point (4,5,6). (10分)
4、 A=
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(a) find its eigenvalues and the corresponding eigenvectors; (10分)

(b) evaluate 
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(10分)

5、 Briefly state your knowledge on the subject of “Sturm-Liouville Theory” (Orthogonal Functions).(10分)
6、 Solve the following differential equations: 
(a) y’+ x y=
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(5分)

(b) y’’’- y’’- 6y’=
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(5分)
不得使用計算機或任何儀具。





























（第1頁，共2頁）
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