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＊ 本科目可使用計算機 

1. Solve the following differential equations: 
(a) (5%) 0)1()1( 22 =+++++ dyxyxdxxyy  
(b) (5%) xeyyy x sin23 2 +=+′−′′  
(c) (10%) 1)0(,1)0(;054 −=′==+′+′′ yyyyy  

 

2. The definition of Laplace transform is given as ∫
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(a) (5%) Find the Laplace transform of the function: ∫=
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(b) (5%) Find the inverse Laplace transform of the function: 
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(c) (10%) Using Laplace transform to solve the following initial value problem: 
             .0)0( and 0)0( with 54 =′==+′′ yyeyy t  

 

3. (10%) The Fourier series representation is defined as )sincos()( 2
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where T is the period of expansion function.  

Find the Fourier series representation of f (x): 
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4. Consider the matrix 
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(a) (10 %) Compute 10A . 
(b) (10 %) Diagonalizing A . 
(c) (10 %) Find the inverse of A . 

 
5. (10%) Evaluate ( )∫ ++

C

dszyx 2222 544  where C is the arc of the circular helix 

( ) kjir ˆ3ˆsinˆcos tttt ++= , from ( )0,0,1:A  to ( )π3,0,1: −B  . 
 

6. (a)(5%) Find the principle values of ( ) ii +− 11 ; (b)(5%) Evaluate the integral ( )∫
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