臺北巿立教育大學
九十九學年度研究所碩士班入學考試試題
所    別：自然科學系碩士班(科學組物理科) 
科    目：應用數學
考試時間：90分鐘【13:30 − 15:00】
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。)
一、(20％)

(a)  If the electric field E
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1. caculate the divergence of E
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2. show that the E field is irrotational,i.e., ▽ × E = 0.
(b)  If a scalar field 
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calculate the gradient of V.
二、(15％)

Adiabatic expansion of an ideal gas satisfies the differential form
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Set 
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,show that 
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 is a constant.

三、(15％)

A particle in an isotropic simple harmonic trap satisfies a differential equation 
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in which 
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and E is the eigen energy that can be calculated via
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If the ground state wave function 
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in which A must be determined from the normalization condition
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and b can be determined from minimization of energy. Show A, b, and the ground state energy 
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四、Solve the following differential equations. (20％)
(a) 
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(b) 
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五、Evaluate the following integral. (10％)
(a)
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 if V = x cos2y i＋xz j＋zsin2y k over the closed surface of the tin can bounded by x2＋y2 = 9, z = 0, z = 5. 
(b) A =
[image: image18.wmf]
[image: image19.wmf]]

[

ò

-

5

1

)

(

)

(

dx

x

g

x

f

, where A is the area of the region bounded by the graph 
of 
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六、Evaluate the following. (20％)
(a) Find the inverse (A-1) and dagger(A+) of the given matrix A. 
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(b) Find the rank of the given matrix B and C. 

不得使用計算機或任何儀具。
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