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(b} Beam rigidly fixed 2t each end,

ui, ) =0

u{l,tl=0
u.{0,t)=0

Hee 1,81 =0

=

" {c} Beam rigidly fastened at left; simnply fastened at right,

FIGURE 21.30-21.3¢c  Typlcal beam problems,

u(x,t) = Xx) (@, sin (w,f) + b, cos (w,1)]
=1
where the eigenfunctions

(basic shapes of vibrations) are given by linear
combinations of

sines, cosines, hyperbolic sines, and hyperbolic cosines.

PROBLEMS

1. Solve the cantilever-beam problem

v

PDE ::..ﬂ.zazxn.c b<x<t 0<t<m

:8.& =

0
1,(0,0) = 0
w.om (1) = 0 0<i<w
' ' Ex\«am”—kv =0
A u(x,0) = fx)
ICs :A&.ov =g(x) I=sx=1

HINT  Although the eigenfunctions
sine functions, we can still use t

X.(x) in this problem are not the usi

rmw__HEE-Eo:s_EEmoQB say that t
eigenfunctions are orthogonal on [0,1].

What is the solution to the simply supported beam (at both ends) with T

w(x,0) = sin (mx)
u{x,0) = sin (mx) O<x=1

What is the solution to the simply mmwﬁenma beam problem with ICs

ux,0) =1 — »2 A
u,(x,0) = 0 O=x=1

Let the left end (x = 0) of a beam be rigidly fastened to a wall and let tl

tight end (x = 1) be simply fastened according to the BCs shown in Figu
21.3. Solve the beam problem with these BCs and telt how to find the natur

- Knowing the natural frequencies
the beam is important, since various kinds of inputs of the same frequenc
can give rise to resonance.




