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The initial-value problem

Uy — CPiy, == F(x,1) —o0 < x << oo;t=0
u(x,0) = f(x) 1,(x,0) = g(x) — 0 << X < 0
F(x,1) = Asin (kx — wt), f(x) = g(x) = 0, k = &c

21

19 The string with fastened ends at x = 0, x = b executes free vibrations after release
from the initial displacement f(x) and with initial speed g(x). Determine the series
expression for the subsequent displacement w(x,?).

(© :{(.r) = Asmcax,g(x;-l, OS x < b (@ is a constant and is not an integral multiple
of =/b)
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21 (a) The string with fastened ends at x = 0, x = b executes forced vibrations under
the external force per unit mass

F(t) = F,sin wt
where F,, o are given positive constants. The string is released from rest with zero dis~
placement. Use Eq. (4-41) to obtain an expression for the displacement #(x,t). Dis-
tinguish the cases (i) w # wy, all k; (i) @ = @), some k. Case ii illustrates resonance
for the vibrating string with fastened ends.

- 21 (a) For the case of nonresonance

K oo

W.iaﬁn%.-ﬂ*m.._.shmﬁn(k-l)wx
b ne] “L—:(@’“‘”L-l) b
If o = w,, (resonance case), m even, solution is given by the above series. If w = @y,
then in the series the term involving a,., is replaced by the term
AN gy ;! — ey COB Wpyyf . (28 — D)wx

gp— sin
Dyg—1 b
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