Homework Set No. 8 NEEP 547
Due November 8, 2013 DLH

Fourier expansions

1. (4pts) Find the Fourier expansions of the periodic function whose definition on one period

is
t for0<t<2

f(t):{4—t for2 <t<4.

2. (6pts) Find the complex exponential Fourier series of the periodic function whose definition
on one period is f(¢) = cosh(t) —1<t<1.

3. (8pts) Find the solution of the following differential equation which satisfies the given initial
conditions:

N o _ . S _J 1 forO<t<n

y =3y +2y=f(t) ;9(0)=%'(0)=0 andf(t)—{ 0 form<t<om

(Hint: solve for the homogeneous Eqn. using O.D.E techniques and expand £(t) in a Fourier
series).

4. (8pts) A vibrating string, clamped at 2 = 0 and at z = £, is in a resisting medium which
damps it motion. Its motion is described by the damped wave equation

O%u(x, t) 2 O%u(z, t) B kau(a:, t)
ot? oz? ot

with LC.: u(z,0) = f(z) and @%‘Q -

where v and k are constants and represent the propagation speed and damping coefficient,
respectively. Find the displacement of the string (motion of the string) assuming the damping
is large. Assume a Fourier expansion of the form

w(e,t) = 3 bu(t)sin (i;-x) .

n=1

g(x) and B.C.: u(0,t) = u({,t) = 0.

Why did we use the sine series and not the cosine series?
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