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1. Find the Fourier transform of
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(L iflxl=1
& f{o, if |xl>1
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<Hint> Fourier Transform has the following form:

| ) = % f_ [( f_ ' f(v)e‘f‘”"dv) eimt]dw

(20%)
| 2. Show that the PDE
?u 9%
Bz € axz
. with the Bopndary and initial condition of 7
u(0,t) = 0, ull,t)=0,  forallt
du(x,0 ‘
ul(x, 0) = f(x), —%—) =g(x),  (O<sx<L)
has the general solution of the following form of
: : nw
u, (x, t) = [A, cos(k,t) + Bncos(knt)]sin(-rx)
(20%)

3. Please solve the Forced Oscillation and Resonance prbble‘m of a spring,
' ' my"” +cy' +ky = Fycos(wt)

also describe under which circumstance resonance will occur.
' (20%)




SR 60

BT ARIARE 106 S4E R LHEAAE S HUE

2 FTHIERRIEA : |
ZHFE  ERRE - SEHREA 02140 iR G 4
F2H H2H
4. Solve the following ODEs
a. y'+3y +18y =0 (8%)

-b.
.G
d.

¥y + 16y’ + 64y = 0 (8%) .
y' +4y =8z (8%) L
2cos(x +y) — 2xsin(x + y) — 2xsin(x + y)y' = 0 (8%)

e. x%y" +3xy' + 10y =0 (8%)




