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4. Find the inverse Laplace transform of F(s) = (s + 2Xs2 + i) by solving the Bromwjch

integral. — - (3)
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5. An elastic string is fixed between the two points x 0 and x L. The string is deformed
according to u(x,0) x(x — L) and then released at time r0. This determines the necessary
initial conditions for a determination of the subsequent motion. Find u(x, t) describing the
amplitude of oscillations in this motion! (4p)
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6. The current, 1(t), through an RLC circuit (resistance R, inductance L and capacitance C) is

d21 dl Igiven by the equation L R + —~ I = f(t).

Use the Fourier transform g~(o, t’) = —~---— JG(t, t’)exp(ia#)-it to show that the retarded
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Green function Gr(t,t’) is given by Gr(t,t’)= 0
exp( /3Q — t’))sin(a1 (t t’)) t’ < t
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where a~ =~ — /32 , /3 = -f-- and co~ = Retarded Green function means that the

effect at time t comes after the cause at time t’, i.e. t’ <t. (4p)
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7. A vibrating circular drum membrane is fixed at the boundaryr = t~, i.e. u(~~ , = 0. At
time I — 0 the deformation of the membrane is described by the function u(r, ~,,o) = f(r, ç,)
and the velocity u~(r,~,0)= g(r,~~). At all times the deformation of the membrane is finite.
Determine the motion of the membrane by solving the associated wave

equationV2u = The normalization of the required orthogonal functions should be

considered but need not be evaluated.

z I~2~p
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9. Use the Laplace transform technique to determine the oscillatory motion of a long wire
which is initially at rest along the x-axis. Starting at time t—O the end at x 0 is oscillated up
and down so that y(0, t) = 2 sin 3t, t > 0. Find the displacement y(x, t) at subsequent times

with the initial and boundary conditions y(0,t)= 2sin3t, y(x,0)= 0, and 0. Take

the Laplace transform of the wave equation and these conditions with respect to t to find the
solution. (4p)
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