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Write the general solution.

1.(20%) For the following matrix:

P S - =
b O N

3
5
3
3

By 00 D) s

(a){(5%) Compute the determinant det(A)=?,
(b){(5%) rank(A)="7,
(c}(10%) Find the inverse A~l. Please write the process in detail.

2.(25%) (a) Let F(s) = LIf(t)] = J5° f(t)e **dt be the Laplace transform of f(t).
(al)(3%) L[tf(t)] =7 (In terms of F(s))

(a2)(3%) L[H(t)] =7 (In terms of Y (s) and y(0))

(a3)(4%) L[H(t)] =? (In terms of ¥ (s), y{(0) and #{0))

{24)(5%) Let us consider :

() + (1 -t)g+ny =0, (2)
where n = 0,1,2,.... Write the solution of Y(s) = L[y()] =7 when you apply the

Laplace transform to the above equation.

b.(10%) Let us consider
2y—z—3

() = - ) ' S

I B (L) g 4y+5

3.(15%) Let us consider a harmonic oscillator with a stiffness &2, and under an impulse

Patatimet=1:

2,
d—;‘;@ +Ew(t) = Po(t—1), >0, k>0, (4)

where § has the property ff f(£)8(¢ — 1)d¢ = f(1) for a1l t > 1. Write the general
solution of w(t).

4.(10%) Evaluate $.(e"*cosydz + e *sinydy) by the Green Theorem, where I' is the

rectangle with vertices at (0,0), («,0), (7, 7/2), and (0,7/2).

5.(10%) Find the Fourier series expansion for the following function:
flzy=2*-2, —-m<z<m (5)

6.(20%) By using the Fourier series method solve the following partial differential equa-
tion:

Uy =Upg, 0<z<L, t>0, (6)
U(O,t) =10, u(l}t) =2, (7)
wz,0) =24z, 0<z<1. (8)
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