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1.Using the convolution theorem solves the equation (20%)

t t
f y(x)dx = 4t — Zf y(x) (t — x)dx
0 0

2. Solve the non-homogeneous ODE (20%)
xy"' -y =x
(a) Find y,=?
(b) Find y;, (Using Variation in Parameter £ %1t y~yu-tyv) and G.S. 6=+ y)p)
(¢) Find y, (Using Underdetermined Coefficient method & % #%#7%) and G.S.

3. Solve the P.D.E. (20%)

9*u  9%u 1 1

2 =5 u(—;,t) = O,u(z,t) =2; u(x,0) =x3u.(x,0) =0

4. The function f(t) = e~ %,t > 0, please find the Fourier sin and cos transform and plot the graph of
amplitude spectrum. (20%)

5. Suppose that there is S(u,v) = (U + )i+ (vZ? —1)j+ (2v? —u?) Kk, where 0 <u <2 and
0 < v £ 1. Meanwhile, the velocity of wateris F(x,y,z) = (x— i+ (x+y)j+ (v + 1) k. Determine
the amount of water flows through this surface S. (20%)




