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1. A third order ordinary differential equation,y” — y"—4y'+4y =0, has a
general solution, y = cje” + A(x) + B(x).

(1) Please specify the explicit functional forms of A{x) and B(x). {10%)
(2) If the initial conditions are y(0) =1, '(0) =0, y"(0) = -1, Please define
the particular solution. (10%)

2. A=3isone of eigenvalues of the following matrix

1 2 2
A=12 3 -2
-5 3 8

(1) Please find the other eigenvalues of the A matrix. {10%)
(2) Please define eigenvectors associated to the eigenvalues. (10%)

3. A velocity field of water flow and a parabolic cylinder are given by
V =[32%,6,6xz] and S:y=x2,0<x<2,0<z<3 ofwhich the unitiscm.
(1) Give a representation of the surface S. (5%)
(2) Find the normal vector at the point (1, 1, 1) (5%)
(3) Compute the mass flux through the surface S. The density is
1g/cm®. (5%)

4. A periodic function is given by f(x) = x*,—1 < x <1 of period p=2{=2.

{1) Isthe function odd or even? {2%)
(2) Find its Fourier series. (13%)
1 1 T

(3) Using the result of (2) show that 1- ;1; fo—— =

=—. (5%)
9 16 12

Note: Fourier series
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5. Evaluate the following improper integral using residue integration. {15%)

dx
J.:"I-t-x2

6. Avelocity field of a fluid flow is given by V =xi—yj.

(1) s the fluid is incompressible? (Show the detail and Explain) {5%)
(2) Is the flow irrotational? (Show the detail and Explain) (5%}




