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1. Please use (1) the undetermined coefficients; (2) the variation of parameters; and
(3) the Laplace transform to solve the following equation,
Y'+y=Fcos(f) with y(0)=4, y'(0)=0.
What is resonance? Can you describe resonance physically with this equation
and its associated solution?
(25%)

2. Define and state the physical meaning of gradient, divergence, and curl. What
are Green’s, divergence, and Stokes’s theorems? Please evaluate the following
surface integral,

IF'ndA,where F=[0 20y 223] and S is the surface of 0<x<6,
3 ,‘

0<y<l, 0<z<5y.
(20%)

3. For the following matrix,

0 2 0
A={3 -2 3],
0 3 0

(1) find its determinant; (2) decompose it as the sum of a symmetric matrix R

and a skew-symmetric matrix S; (3) Find the eigenvalues and eigenvectors of A,
R, S.
(20%)

4. (1) Prove that 1, sinkx,andcoskx, with k = integerand -7z <x <z forman
orthogonal set.  (2) Find the Fourier series of the following function,
x if-a2<x <2
S(x)=4 .
0 if 72 <x <372
(20%)

5. Solve the following partial differential equation’

Uy, +6u, +%u, =0

(15%)




