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1. Find the solution of the given differential equation. Your answer should include the
general solution y(x) and the exact solution when an initial or boundary condition is

provided.

@) x% — 2y = x*e*. (5 %)
@y W _ g2 _ _ o

® x—5+--= 9x4, y(1) =7 and y(2) =2In2 - (6%)

© F=2+y-2,30=2 NG

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

d?y _ o
Xz +2 XY= 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 y(t).
d
2+ fy@dr= u(t—1) —u(t —2), (8 %)

where y(0) = 0 and u(t) is the unit step function.

4. Consider the matrix
5 6 -3

M=|-2 -3 21|
2 2 0

(a) Find the detgrrhinant of Mand obtain the inverse matrix M~1 (7 %).
(b) Estimate the eigenvalues and eigenvectors of M (8 %).
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5. Solve the wave equation —— = a? =5

subject to the conditions:
u(0,t) =0, u(m,t)=0, t>0
ou

—_— =0, 0<x<m
Otl=o

T
u(x,0) = Ex,

(10%)

6. Use Fourier cosine transform to solve the steady-state temperature u(x,y) ina

2 2 .
_ plate from the equation % + Z_ytzi =0, x =0,y = 0 subject to the conditions:

30, 0<y<m

u,(x,0) = 0,x = 0 and u(0,y) = {

7. Solve temperature u(r,t) in a circular plate of radius ¢ which is determined from
the heat equation (10%)
ou 0’u  1ou

- <6r2 +;E)

u(c,t) =0, t>0
‘ u(r,0) = f(r), o0<r<c

[Hint: A general solution of the Bessel equation x%y" + xy" + (a?x? —v?)y =0 is
y = AJ,(ax) + BY, (ax).]

=kl

8. (a) Use Stokes’ theorem to determine the line integral of the‘ vector. function F =
@x+y)i+ (x+y+2)j+ (@ +2z)k along a closed curve C: (2 cos @ + sin8)i +

(cos@ —2sinB)j+3sinfk, 0 <6 <2m (5%)
. . . _ 1 .

(b) Find the Laurent series of the complex function f(z) = DG lz—1i] >3
(5%)

(c) Determine the integral §c Z’;i(:z) dz where C is the circle of |z] = 2 , oriented

counterclockwise. _ (5%)

21 1
(d) Evaluate f 0 m do (5%)



