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Example for Initial and Boundary Conditions (Sec. 1.4)

A string of length L, linear density p,, and tension 7; hasthe end x =7 fixed on the x —axis. The-end
x =0 is attached to a runner of mass m which slides in a groove on the u — axis under the action of a force
—au —bu, + p(¢)

in the vertical direction. (Here a and b are positive constants.)

(a) Find the condition satisfied at x =0 by the vertical displacement function u =u (x,z‘) for small vibrations.

(Se.z solukion om next "7&3¢>

(b) What does this become when the mass m is negligibly small and the runner may be regarded as massless
(m=0)? '

(c) For negligibly small mass and vibrations which are free at the left end, write the boundary condition.

(d) For negligibly small mass, when the runner is connected at the left end to a spring which exerts a
restoring force proportional to the displacement, write the boundary condition.
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