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1. (15 %) Solve the boundary value problem.
Yy’ =9y =0, y(-4) = y(4) = cosh 12

2. (20%) Solve the initial value problem
Y -y —4y'+ 4y =6e”, y(0)=2, y'(0)=3, y"(0)=~ 1

3. (5%) (a)What kind of singularity (if any) does
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have at z=0

(10%) (b) Let fiz)= ===

Find a Laurent series in powers of z which convergesto f inregionon0< | z| <2

o xl/3
4. (20%}) Evaluate I= fo mdx

5. (10%) Let f be continuous on [—L,L] and letf' be piecewise continuous. Suppose f(—L) = f(L). Prove
that the Fourier series of f uniformly and absolutely convergesto f.
6. (20%) Consider a circular membrance. Using polar coordinates, the particle of membrane at (r,0) is
assumed to vibrate vertical to the x,y plane, and its displacement from the rest position at time tis
z(r, 0, t). The wave equation for this displacement function can be expressed as
0%z 0%z 10z 1 9%z
Froie Cz(az“’m*rz'aia'z‘)
Where c is a constant. Assume that:
BH - 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 dependsonlyon r and ¢,
i.e. z(r,8,t) = z(r,t) and 9%z/96% =0.
A -~ Itis fastened onto a circular frame, i.e. z(R,t) = 0.

T ~ ltis set in motion with given initial position z(r,0) = f(r) and velocity dz(r,0)/ dt = g(r).

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




