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. (10 %) Let f(x)={: .
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. (10 %) Obtain a general solution of the linear differential equation )’ +2y=3xe”.

(20 ) Solve the initial value problem : (x?D*-3xD+ 3)y=3lnx-1; y{1)=0, y'(1)=1, where
D=2
dx
. (15 %) Use the Laplace transform to solve the initial value problem: y” +4y = f(¢); ¥(0)=1, y'(0)=0,
. 0 0<t<4
where f(f)=
, 1) {3 t>4

[Hint: First, express the function f (t) in terms of the unit step function (or called Heaviside function).]

. (15 %) (a) Write the mathematical formula for the divergence theorem of Gauss.

(b) Apply the divergence theorem to FxC to show that H HixFdA= Hj Vx FdV, where C
A 14

is an arbitrary constant vector, £(x,y,z) is a differentiable vector function, and 7 is the

outer unit normal vector of 4.

4 2
(15 %) For the matrix A=[

_3 _J, (a) find its eigenvalues A, and A, (>X,), (b) find the

0
corresponding eigenvectors, (c) find a matrix S and its inverse S~ so that STAS = [ 01 N } .
2

0 if x<0 .. ) .
. and the Fourier integral representation of f (x) be given as
ne if x>0

flx)= j[A(w)cos ox + B(o)sin ox]dw . Find the coefficient Alo).
0

zt
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; dz , where C is the closed curve |z|=3
(z2+22z+2)

(15 %) Use the residue theorem to evaluate ! §
iz

taken counterclockwise direction, and i =~/—1. Express the result in terms of z, ™, and cos(¢).






