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1. F = 3x2y2i + yj — 62xy?k; D the region bounded by the paraboloid z =

x2 + y? and the plane z = 2y. Please use the divergence theorem to find

the outward flux [f; (F-n)dS of the given vector field F.(15%)
2. (a) Please use Fourier Transform to solve this:
22—?‘5:3271:,—00 <x<oo,t>0
u(x,0) = f(x),Z—j(t =0)=g(x),—0<x < o (10%)
(b) If g(x)=0, show that the solution of part (a) can be written
as u(xt) = ;[f(x + at) + f(x — at)]. (5%)

3. (a) Consider a complex-valued function:

—2z+3

f@ =342

with a center 0. Find all Tayler and Laurent series. (10%)

(b) Evaluate the following integral counterclockwise around a closed path C.

4 —3z
jg 7] dz

where C: |z| = 2. (10%)
4. Solve the given initial-value problem.
(@) y' + (tanx)y = cos*x, y(0) =-1. (5%)

(b) 4x?y” +17y=0, y(M)=-1, Yy @) =-5 (10%)
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5. Solve Txz o 0<x<1, t>=0 (15/})

u(0,t) = cost, u(l,t) =0, t>0
u(x,0) =0, 0<x<1l

6. (a) Solve the initial value problem (15%)

d2x+2tdx 4x =1
dt2 e X7

with initial conditions x(0) = x'(0) =0
(b) For a system Y(S) = G(S)R(S), r(t) is a unit step input and

S+2
§3—-8S2+35+2

G(S) =

Determine the steady state value of y(t). (5%)




