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1.Solve the following ODEs.
@ xy'"—2x—-1y'+ (x—1y=0. (12%)
() y" + 6y’ + 10y = 30 » cos2t, y(0) = 0, y'(0) = 2. The " *" means convolution. (12%)

2.(a) Find the general solution of y; — 0.25y, = 0,y; + y; = 0 by solving the eigenvalues and the
corresponding eigenvectors. (10%) (b) Discuss the solution by plotting some trajectories in the phase
plane, including the shape and direction. (8%)

3.Find the steady-state temperature T(x,y) in the thin rectangle plate 0=x<10, 0=<y<20 by

aZT
solving the Laplace equation — + — = (. The upper side of the rectangle is kept at u(x) °C, the

lower side is kept at 0 °C, and the other two sides are perfectly insulated. Perfectly insulated means
no temperature change across the boundary. (20%)

4.Find the Fourier transform of f(x) = xe™, if —1<x<0; otherwise, f(x) = 0. (10%)

5. Show that

oocoswxsinwn n/2 f0<x<m
f_—dW= n/4 ifx=m
0 ifx>m

by Fourier integral of f(x) =1, if |x|<m, f (x) =0, if |x| > m. (8%)

6.Find all roots of 3/—81i. (8%)

2w sin@

7.Evalute the 1ntegrate f dH by finding the residues. (12%)




