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1. (15 %) Solve the boundary value problem. 

y"- 9y = 0, y(-4) = y(4) =cosh 12 

2. (20%) Solve the initial value problem 

V111
- y"- 4y'+ 4y =Ge-x, y(0)=2, y'(0)=3, y"(O)= -1 

3. {5%) (a)What kind of singularity (if any) does 

1 1 1 Uzl=-+-+-+ ... 
Jl"/ 2z (2z)2 (2z)3 

have at z= 0 

(10%) (b) Let_ffz)= 2 

1 

z (z+U) 

Find a Laurent series in powers of z which converges to f in region on 0 < I z I < 2 

oo xl/3 
4. (20%) Evaluate I= f,

0 
--2 dx 
(x+l) 

5. (10%) Let f be continuous on [-L,L] and lett" be piecewise continuous. Suppose f(-L) = f(L). Prove 

that the Fourier series of f uniformly and absolutely converges to f. 

6. {20%) Consider a circular membrance. Using polar coordinates, the particle of membrane at (r, 8) is 

assumed to vibrate vertical to the x, y plane, and its displacement from the rest position at time tis 

z(r, 8, t). The wave equation for this displacement function can be expressed as 

o2z (a2z 1 az 1 o2z) 
ot2 = c

2 
ar2 +; ar + r 2 o8 2 

Where c is a constant. Assume that: 

Efl ' The rest position of the membrane be in the x, y plane with origin at the center with radius R. 

Z , The motion of the membrane is symmetric about origin, in which case z depends only on r and t, 

i.e. z(r, 8, t) = z(r, t) and a2z/ o82 = 0. 

~ , It is fastened onto a circular frame, i.e. z(R, t) = 0. 

T , It is set in motion with given initial position z(r, 0) = f(r) and velocity oz(r, 0)/ at= g(r). 

Solve this boundary value problem, i.e. find z(r, t). 


