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※考生請注意：本試題可使用計算機。 請於答案卷（卡）作答，於本試題紙上作答者，不予計分。

1. Consider a simple model of the Helium atom containing two protons at the center, and 佩。
elec·甘ons moving around the protons with a radius of0.5 x 10-10 min a 企ee space. The 
charges of electron and proton are 也e same but in opposite sign. Assume that 也etwo

elec仕ons are always in opposite position. （吋 Please calculate the force between the two 
electrons, and the force between one electron and two proton, (b) Neglecting all the other 
forces within atom, please calculate the angular velocity of the elec仕ons to stay at this 
given radius.ο0%) 

2. 四iere 位巴由ree vector fields in a 企ee space: A1 = x ax, A2 = 6 丸， and A3 = A1 + A2. (a) 
Please test which 訂e electrostatic fields, and (b) Find 吐ie equivalent charge density for 

those elec甘ostatic fields. (20%）。『ote: ax is an unit vector in x－阻is.)

3. Please calculate 也e approximated electric field intensi可 of a configuration as shown in 

Fig. 1. (20%）。.Jote: a is an unit vector inz-axis.) 
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(Some constants of企ee space: Velocity of light c = 3 x 108 m炮， Pe扭曲iv甸甸＝ 8.85 x 10-12 
F/m, Permeability 帥 ＝ 4Jrx 10-1H/m, and Charge of electron: -1.6x10-19 C.) 
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4. Three coils (coil 1 with N1 turns, coil 2 wi也N1 turns, and coil 3 wi也搞“ms）缸e wound 
on a toroidal core with properties and dimensions as shown in Fig. 2. Assume a>> (b - a) 
and all 也ree coils 位e uniformly wound around the core. Please calculate （母官1巴

self-inductance of each of the 也ree coils, and (b) the mutual inductances between coils 1 
and 2, between coils 2 問的， and between coils 1 血d3. (20%) 
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Fig. 2 

5. Please detailedly describe your derivations of a wave equation in terms of the elec仕ic

scalar potential Vin a medium withµ and B based Oll Maxwell’s eqµations. (20%) 




