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XXIV — Applications of Fourier Series

1. Solve the wave equation u, (x,t)=a’u, (x,t) subject to the following conditions.

X 0<x<2
=1 0,¢)=u(4,0)=0 0)=0 0)=
a) a=1,u(0,t)=u(4,0)=0, u,(x,0)=0, u(x,0) {4—x e rcd
X 0<x<L2
b) a=1,u(0,t)=u(6,0)=0, u,(x,0)=0, u(x,0)=12 2<x<4
6—x 4<x<6
X 0<x<3
= = 4 = = =
¢) a=3,u(0,/)=u(4,0)=0, u,(x,0)=0, u(x,0) {12—3x 1er<d
d) a=1, u(0,t)=u(4,0)=0, u,(x,0)=10, u(x,0)=0
X 0<x<3
e) a=6’qu%44@®:O’%(L®:{6—x 3<xS6,u(n®:O

2. Solve the heat equation u, (x,7) = ku_, (x,t) subject to the following conditions.
a) k=1,T(0,t)=0, T(4,1)=0, T(x,0)=
b) k=2,T(0,/)=0, T(5,¢)=0, T(xO):sin(%)
¢) k=1,T(0,¢)=100, T(4,£)=100, T(x,0)=0
d) k=3,T(0,£)=100, T(2,1)=0, T( ,0)=50x
e) k=1,T(0,¢ T.(4,t)=0, T(x,0)=x
(0

)=0.T,
f) k=4,T(0,6)=0, T(6,¢)=0, T(x,0)=sin(=)

N



Math BNK XXIV — Applications of Fourier Series
ANSWERS
a) u(x,t)= i I)M sin((zn_l)” x) cos(wt)
' =y 2n 1)’ ) )
b) (1) = 212( n;;sm2§n)sin(%x)cos(%t)
o) ()= 3 22 sin (5 x)os (1)

d) u(x,t)= i 160 sin((znf)” x)sm(mt)

+sin ( Gn-l)s ) sin (Mt)

=l 7z3(2n—1
n+l
2. a) T(x,t)zzg(_l) sin (22x) e
n=1 n

C) T(X,t) =100- i 400 Sin( 7r(2:—1) x)e_”z(zlzl)zt

d) T(x.0)=-50x+100-Y —220 sin(“Lx)e

,12172'(211—1)
) T(0)=2-Y — 1 cos(sx)e
€ X, t)=2- cos(Zx)e
n=1 7[2(2”—1)2 !
_ 2 = 4 7[(2n71) — 2(29 1)21
f) T(x,t)—;—;ﬂ(nz_l)cos( . x)e
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