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1. (14%) Find the general solutions of the following ODE’s.
@ y'+2y'+y=e*
(b) xy"—xy'+y=0

2. (14%)
(a) Find the inverse Laplace transform y(f)
¥
bl = s+ 4

(b) Find the Laplace transform Y(s)
y(t) = et, 0<t<5
= el0-t 5 <t

3. (15%) The definition of Bessel function of order n is

(_1)mx2m
2 22minm| (n + m)!

JBE) = "

m=

Show that

L GT = 47 20) , and

d
’a}z [xgn.l’n(x)] = _'xﬁn]n-ﬁ-i (x).

4. (7%) With Bessel function j;/z(x) = /2 /mxsinx, determine the Bessel function J-12(x).
5. (10%) Find the Fourier series of the following function f{x).

X—1 if O<x<nm

f(x)={ and  f(x+27) = f(x)

V3 if mex<2n

6. (10%) A field vector F=3xyi+7)*j+z°k is given. A three dimensional region is bounded by a closed surface S
consisting of a cylinder surface x’+y%=1(at 0<z<1) and two circular disks z=0 and =1(at x2+y25_1). n is the
unit normal vector of the surface S.
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(a) Please find K o nat the point (~2—,T ’E) ?

(b) Use divergence theorem of Gauss to find the value of H FendA
5

7. (15%) Please use separation of variables solving the following partial differential equation.,

D*u(x,t) 93211(.76,}')

PE PYe for 0<x<] and 720
X
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u(0,0)=u(l,)=0 for r20
in(J\',0)=cos3ﬂx for0<x <l
ox
o

—ai(x,O) =sinx  for0<x<l
it

8. (15%)
(a) Please find the eigenvalues and eigenvectors of a matrix A

S

(b) Set X=[x,. %], which is the matrix with a basis of eigenvectors of A (x; and x5) as column vectors,
What is its inverse (X_" )?

(¢)Please solve the following differential equations. Both yi and ys are only functions of t.
y; =2y, +2y,
. 3
Yy =y +3y, +5

The initial conditions are
»(t=0)=0

=

2
W({=0)=—-=
ya(f=0) y

5 AW ]
(Hint: you may set [y, J —K[ ':'and try to solve z first. In addition, X' 4.X =[0' LJ’ where A, 4.
g z 2

el |

are eigenvalues of A.)

AR A% E




