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Ordinary Differential Equation (25 %)

1. Solve the nonhomogeneous Euler-Cauchy equation (25%)

X*y"—x*y" = Txy'+16y =x>Inx

Laplace/Fourier Transformation (25 %)
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2. A mass-spring system as shown in above figure can be modeled in terms of the following

equations of motion,

my+(k+k)y -ky, = (D) ey e o
m2y~2 'kzyl +(k2 +k3)y2 =f2(t) ) yl(o)—yl(o)_y2(0)_y2(0)—os

where m; and m, represent the mass, k;~k; are the spring constants, £1(¢) and £(¢) are external

forces, yi(f) and y(f) represent the displacements of m; and m,, respectively, and (s)

d’(e)
represents p7o
5 0 3 0; 0<r<?2
; <t<
(a) Suppose fi(H)=9 ° , and 2= 5(t-5); 2<1<6 L F1(s)
, 0; t>3 -3t
2te” cos(3mt); t>6
represents the Laplace transform of /i(#). Find %(s). (5%)

(b) Express the function of time, fi(f), in terms of functions of frequency, a(w) and B(w), by

using the Fourier Integral representation of f,(7).

(7%)
/ A Let m=1, my=1, ky=4, k;=5/2, and ks=4.
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Find the solution y;(¢) and y,(¢) for 0 < ¢ < 4. (13%)
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Linear Algebra (25 %)

3. Let C be the curve traversing the quarter-circle x> +y*=1 from (1,0) to (0,1) in the

plane, then moving along the horizontal line from (0, 1) to (2, 1) . Let F(x,y,z)=4xf.

Compute LF -dR.. (5%)
4. Consider the linear system equation Ax=b where
3 21 3
211 n
A= and b=
6 2 m 6
5 3 2 3+n

Let both mand nbe real number, determine

(a) therank of A; (3%)
(b) the values of mand n, if the system equation has infinitely many solutions; (4%)
(c) the values of mand n, if the system equation has precisely one solution; and (4%)
(d) the values of mand n, if the system equation has no solution. (4%)

5. Please directly apply the theorem of Gauss, m'divf?dv= ”F-ﬁdA, to evaluate the integral
T S

H(7xf - ZE) fidA over the sphere S:x* +y® +2z>=9. (5%)
N

Partial Differential Equation+ Complex Analysis (25 %)

6. A certain function f(z) is represented by the expansion (5%)
1,11,
A

in 1<|z|<w. Determine the close form of the function, and evaluate f(3i).

7.'- (a) Solve the partial differential equation _ (20%)
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subject to the conditions

u(0,)=0, u(L,t)=0, >0

u(x,0) = £(x), aM?O) 0, 0<x<l1.

(b) Summarize the effects of the term Ou/df on the left-hand side of the partial differential

equation.
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