Practice Problem Set 5D
Arbitrary Forced Vibration

Do the following problems from the book:

5.23. If an arbitrary force F(t) is applied to an undamped single degree of freedom
mass—spring system with nonzero initial conditions, show that the response of
the system must be written in the form

Xo . I ,
x(t) = x, cos wt + “Osin wt + — f F(7)sin o(t — 1) dz
® mo J,

where x,, is the initial displacement and X, is the initial velocity.

5.24. Determine the forced response of the undamped single degree of freedom spring—
mass system to the forcing function shown in Fig. P11.
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't get tempted by the dark side. Resist! Use the, um, Force?
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(Go back up and think harder? Also, what exactly are you looking for in
the solution below?)



SOLUTION

5.23 (Note: Eq. 5.50 is the solution equation involving Duhamel integral, at timestamp 3:03 of
the lecture video on Youtube)

(23)
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Ky, = A, coswt + A, sinwt
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5.24

(24) Fyom Prob. 23, we have

Xt = X, coswt + £° Sinwt
[
&
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e fo F(T)sinw (t-T)dT
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0 else
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