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1. Solve the differential equations.

(@) 2+ 3y = 9x, obtain y(x) that subjects to ¥(0) = 3. (5%)
2
®) 2%— Z—z+4y= e*secx. (6%)
d 2y243
© Z=2. - (6%)

2. Find the series solution of the following differential equation about x = 0.

d* d
9x25 —9x? 2 — 4y = 0. (10%)
You have to express the solution in the form of y(x) = Ciy1(x)+ Co2(x). To save time,

you can only show the first four terms of yi(x) and y2(x).

3. Use the Laplace transform to solve the problem and obtain (7).

&Y | 4y = dtu(t — 2 8%
dt2 Yy = ( )9 ( °)

where y(0) = y'(0) =0 and u(t) is the unit step function.

4. Consider the matrix

Y/ 3 3
M=|-2 -1 -=2|

2 0 1
(a) Find the determinant of M and obtain the inverse matrix M1 (7%)
(b) Estimate the eigenvalues and eigenvectors of M. (8%)

5. (a) Use the divergence theorem to determine the surface integral of the vector
function F = xyzi+ (yz+ 3)j+ (z—2)k on the surface S of the region 0 <
z<5 x*+y?<o. (5%)
(b) Use Stokes’ theorem to determine the line integral of the vector function F =
x*Inxi+ ysin(y)j+tan(z®)k along a close curve C: cos@i+sinfj+
cos(26 + 1)k, 0 <0 < 2m. ' (5%)
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(c) Represent f(x) =e™*, a > 0,x > 0 by a cosine integral and by a sine integral.

(5%)
(d) Determine the Fourier transform of f(x) = cos?(2x) + rect(x/4).
Definition of Fourier transform: f(k) = [ f(x)e™* dx
Definition of rectangular function: rect(x) = {(1) cl)y’cC}Il:rval/s i (5%)
z
6. Solve the Laplace equation % + giy': e g—?z—‘ =0 in a

rectangular parallelepiped shown in the figure with the right
side (y = b) kept at temperature g(x,z) and the left side
(y =0) kept at f(x,z). The remaining sides are kept at

temperature zero. (10%)

7. Apply Laplace transform to solve the displacement u(x,t) of a string which is

driven by an external force: (10%)
u_o% g in(wt), O0<x<Lt>0
352 = 352 sin(mx) sin(wt), x <1,
u(0,t) =0, u(l,t)=0, t>0
ou
u(x,0) =0, — =0, 0<x<1
at t=0

1

8. (a) Find the Laurent series of the complex function f(z) = prrt |z+2]>3
(5%)
(b) Determine the integral ¢, (Zz exp G) + ZSS:;ZZB) dz where C is the circle of

lz - %I = 2 , oriented counterclockwise. (5%)



