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 工程數學 Final Exam January 10, 2023 

 

ID:________________ Name:________________ 

 

滿分 20分, 每題 4分 

(1) 

 

f(t) =  {
1,         0 ≤ 𝑡 < 4  
0, 4 ≤ 𝑡 < 5 
1,        𝑡 ≥ 5          

 

 

 

 (2) 

𝐿−1{
(1 + 𝑒−2𝑠)2

𝑠 + 2
} 

 

 

 (3) 

𝐹(𝑠) =  
𝑒−2𝑠

(𝑠 − 1)3
          𝐹𝑖𝑛𝑑  𝑓(𝑡) 

 

 

 

 (4) find bn  

f(x) =  𝑥 +  𝜋  , −𝜋 < 𝑥 < 𝜋    𝑎𝑛𝑑   𝑓(𝑥 + 2𝜋) = 𝑓(𝑥)       

 

 

 

 

 (5) find the Fourier series of the function f on the given interval 

f(x) =  {2+𝑥,   −2<𝑥<0
2,       0≤𝑥<2
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公式表: 

⚫ Laplace Transform  

 

First Shifting Theorem, s-Shifting 

 

 
Laplace Transform of Derivatives  

 

 
 

Laplace Transform of Integral 積分轉換 

 

 
Second Shifting Theorem; Time Shifting 

 

 

 
 

Examples for t-shifting by 1 
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傅立葉級數  (週期 2L) 

       

 

Fourier Cosine Series  (even function, 偶函數)    (週期 2L) 

 
 

Fourier Sine Series (odd function, 奇函數)    (週期 2L) 

 

 
 

 
sin 𝜋 =  0,    sin 2𝜋 =  0,     sin 3𝜋 =  0,  … 

cos 𝜋 =  −1,     cos 2𝜋 =  1,     cos 3𝜋 =  −1,  … 


