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考郎郎斗目 工桿~~~	 苟鼠目翩 。w 耐 3 

認考生請注意本試題口可出不可使用計算機 

1. (a) (10%) Th巳 Lapl恥e transfonn of 叫t) is defined by 

峙(t)) ~ y(,) ~ ;:" , -"y(tìJt (1吋 

Show t hat the Lapla.ce tra.nsform of ty{t) 凶 then given by L(t叫t)) ~-dY(')1山 

(b) (5%) Use the result of (a) 仙 find the L呻l甜， t，叩d臼m L(的 
(c) (5%) Usc the result of (a) to find thc Lapla.ce transform L串的 

2. Considcr the following second-order ODE with 、a.riable coe叮叮ients 

tÿ+(l-t)ν +y=吼叫O)~O (2吋 

You are 阻:kcd to solve this cquatioIl by LapJace traIlsform 

(a) (10%) By applyÎng the rcsuHs of problern 1, i:jhow that the above differential equation can 
be transformed 帕 the following first-order ODE 

> , d Y(.~)
(3-.')')一手三L+ (2 - , )y(,) ~ 0 (20) 

a, 
(b)(5何) Fiud a 阻lution Y(s) 伯國	(2b). Hint : ver時 that your 剖lswer is given by 

y(，) ~ 月~ (2c) 
s一 

(c) (5%) Find the inverse Laplace tr f!.nsform L-l(y(S)) 阻 give the solutioll y(t) 岫Eq.(2吋 

3. (a) (10%) Given a 2 x 2 matrix 

(3.)A=(7 二! 
Filld the eigenvalues 80d eigenvcctors of the matrix A 

(b) (10%) 	 For the m叫rix A given by E 司 (3a) ， find a matrìx X such th叫 X-1AX 的 
diagonal 

4. Considcr the following linc intcgral 

I F(，)企~ I (F，dx + 凡句+凡d，) (1.) 
叮叮 

(a) (10%) 	If F is the gr8die叫 of some function f , i. e. , F = Vj , show 出的 the above line 
Ìntegral is p 必h Ìnd叩endent 

(b) (10%) Apply the above rcsult to evaluate the following linc integral 

l~ I (3x'缸 +2yzd切 +Y'd，) (4b) 
叫 

from point (0,1,2) to point (1 ,-1,7) 

5. (!l.) (15%) Fincl the Fourier 8eri間 expansiof\ of the following periodic fun ction 

(背面仍才題目，請繼績作答)
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I-k ， π <x<o 

f(恥 j k, 0 < x < π 叫 f(x + 2π) ~ f(x) (5a) 

(b) (5%) Apply thc abovc Fourier serics expallsioll to show the following identity
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