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1. Please find the general solution of the following ordinary differential equations (15%)
(a)

y
= = —ky, 0) = 0.5
o y y(0)

(®)
y' = 1+y?
()
y' = —2xy, y(0) = 18

o

The ordinary differential equation of a spring oscillation of the following form (30%)

my" +cy' +ky=0
(a) Please find the general solution of the equation '
(b) Under what circumstances, resonance may occur? Please also show why there is the resonance.
(¢) Under what circumstances, harmonic oscillation may occur and the corresponding solution of harmonic

oscillation.

3. Please derive that the general solution of the 1-D wave equation (30%)

d2%u 8%u

ot2 Jx?

u(0,t) = 0,u(l,t) = Ofm; allt=0 & ulx,0)= f(x)n';'(x, 0) =gx)for 0<x<L

where c is the phase velocity of the wave and the boundary/initial conditions are

. cnt , NuX
<Hint> u(x,t) = Yg=q Bncos ——sin—=

4. TFind the Fourier series of the following-period function (p = 4). (10%)
Fx)=0if-2<x<-1

Fx)=kif-1<x<1

SF)=0ifl<x< 2

5. Please find the integral of the following product of trigonometric functions (15%)

(a) f_nn cosnx cosmzx dx
(b) f_nn cosnx sinmx dx

(©) f_nn sinnx sinmx dx




