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1. Please calculate the following differential equations 
   (a) 𝑦ᇱ ൅ 2𝑠𝑖𝑛2𝜋𝑥 ൌ 0                                          (10%) 
   (b) ሺ𝑥ଶ ൅ 𝑦ଶሻ𝑑𝑥 െ 𝑥𝑦𝑑𝑦 ൌ 0                                    (10%) 

(c) 𝑦" ൅ 4𝑦 ൌ 8𝑥ଶ, 𝑦ሺ0ሻ ൌ െ3, 𝑦ᇱሺ0ሻ ൌ 0                          (10%) 
 
 

2. L{f(t)} means Laplace transform of f(t). Find the solution of following equations 
  (a) Lሼ4𝑒ହ௧ ൅ 6𝑡ଷ െ 3𝑠𝑖𝑛4𝑡 ൅ 2𝑐𝑜𝑠2𝑡ሽ=?                            (15%) 
  (b) Please solve initial value problem by convolution theorem (Laplace method) as 

following: 
     𝑦ᇱᇱ ൅ 𝑦ᇱ െ 6𝑦 ൌ 0, 𝑦ሺ0ሻ ൌ 1, 𝑦ᇱሺ0ሻ ൌ 1                         (15%) 
 
 
3. Find the eigenvalues and eigenvectors of the following matrices. (use the given  

or factors) 

  ൥
6 5 2
2 0 െ8
5 4 0

൩                                                   (15%) 

 
4. Find the volume of the tetrahedron with vertices                      (10%) 

  (4,2,0)、(10,4,0)、(5,4,0)、(11,6,0) 

 
5. Find the normal vector of the surface at a given point P                 (15%) 
  6𝑥ଶ ൅ 2𝑦ଶ ൅ 𝑧ଶ ൌ 225, 𝑃: ሺ5,5,5ሻ 
 


