7. We describe small oscillations of an infinite one-dimensional string by a one-dimensional
field u(x,t) with Lagrangian density
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where u, = du/0x and u; = Ou/0t. C?’; I

(e) Assume that we attach a mass m to the string, fixed at x = 0, so that there
is an extra finite contribution to the kinetic energy of the string coming from
the mass at x = 0. (As above, we ignore the effect of gravity.) Taking a
monochromatic wave ansatz of the form

w(at) = R ((e™* + Re=™)e~“!) for x <0
| R(Tetremiet for x > 0

solve for R and T in the presence of the mass. Interpret what happens for
m — 0 and m — oc.
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