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1. Consider the equation y"+5y"+6y=u(t~1)~u(t~2), y(0)=1,and '(0)=0,

0 0=gt<a,

. < Solve for y(f) with Laplace transform. (20 points)
a=i

where u(t—a)= {
2. (a) Find the tangent to the ellipse %xz +y*=1 at P:(~2, 1/v2) (6 points)

(b) Using Green’s theorem, evaluate the line integral (!)C F(r)edr counterclockwise around the

boundary C of the region R

where F= [xze” , yzex] , C the rectangle with vertices (0, 0), (2, 0), (2, 3), (0, 3) (6 points)

(c) f =}—, r=aqx* 4yt 2zt find HVf- Add  for S: X2+ +z=a" (8 points)
r S
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3. (a) Find the singular points and the corresponding residues: (10 points)

(1) ——— (i) cot(z)
z(z~1)*
. . e x+2 .
(b) Using the residue theorem, evaluate [ = 3 dx (10 points)
= x +4x
4. (a) Define the even and odd functions, respectively. (6 points)

(b) Is a Fourier cosine series an even or odd function?
How about a Fourter sine series? Show your arguments. (4 points)

(c) Show that any function, f(x), can be uniquely decomposed into the sum of an even function and an
odd function. (10 points)

5. Consider a two-dimensional Laplace’s equation

2 A
81;_}_8_1;!:0 in the domain of 0<x<a and 0<y<bh
ox" oy

u=y at x=0, 0<y<h
u=c at x=a, 0<yp<
with the boundary condition of § u=¢ at y=0, 0<x<a

=0 at y=b, 0g5x<a

Find the solution of u(x, y) (20 points)




