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1. Please find the general solution of the following ordinary differential equation of exponential decay. (10 %)

dN

. . —_—= kN —
. — = kN, N() =5

2. The ordinary differential equation of a free oscillation spring system with weight of m and spring constant k has

the following form:  (30%)

my" +cy' +ky=0
Where ¢ is the resistance and y is the direction of oscillation. Find the general solution of the equation of
motion for (a) c=0and (b) ¢ # 0 and

3. A forced oscillation system of a spring: (30%)

my' + cy' + ky = Focoswt

Please find the general solutidn and describe under what circumstances a resonance would occur.
4. Tind the Fourier series of the following equation. (15%)

F(x)= —m if —m<x S0,F(x)=mif0<x< n‘F(er27r) =F(x)
5 Tind the Fourier transform of the following equation. (15%)

f(x) =1if —1<x<land f(x)=0 otherwise




