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Lecture 8
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Ex:A lightly damped spring-mass system is governed by the equation
My" +Cy'+ Ky = f(t)

« Mass: M=1 kg

« Damping coefficient: C=0.5 Ns/m

« Spring constant: K=4 N/m

. External force (periodic) expressed as a simple Fourier series:

f(t) =2+ 3cos(t) + sin(2t)
Find the complete response y(t)of the system.
Sol:

Natural frequency and critical damping

Wo= k- * =2 radls
m 1

Co=2Vk. M =2Vv4*x1=2%x2=4

Solve for each Fourier component separately

(a) Constant component

Fy=2

(b) Cosine component

F,cos(t) , F;=3 , w;=1




M* =
w2 c2 W2
1-77)2+ (4=
J( wp” ez wy)
1
M* = — 1.28
Y (0.5)%
\/(1 ) + (4 @2 22)
<= tqn-1 (c *w) _ _, (0.5%1)

k_WZ*M = tan 4_12*_1=0.165

3
Y1 =51« M* Cos(wt—x) = 2" 1.28 Cos(1 *t — 0.165)

=0.960 Cos(t — 0.165)

(b) sine component

Fzsin(t) , F2=1 , w2=2
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) 1 . T
Y2(p) = S, * M* Cos(wt—x) = 7 x4 Sin (2 *xt — E)

= Sin (Zt _ g)

y(t) =y0+y1(t) + y2(t) = 0.5+ 0.855 Cos(t — 0.165) + 1sin(2t — t/2)
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