MA 221 Homework Solutions
Due date: April 16/17, 2009

Section 10.4: 6, 8

Section10.5: 1, 3,5

(Underlined problems are to be handed in)
6.) f(x) = cosx

O<x<nm

Here T =1

f(x) = ansm where b, = £ j f(x) sin NZEX n”X dx

T
b, = 7] cos usin nudx
0

Substituting

0

_ 8k ;
f(X) = kz mSankX
=1

8.) f(x) = m —x?
O<x<rm

i T
f(x) = 21 by sin @ where b, = % J.O f(x) sin %dx
n=

bn = % IZ(n—xz)sin nzxdx = % J.Znsinnnxdx— % J;r x2 sinnxdx
I T2 _1_1 coS X 2
%bn = ﬂjo smnnxdx—J. xZsinnxdx = + — & cosz?n — [[ —x2 =R 0E + W.[ xcosnxdx}
= —m +0+ % [(x smnx )E — —I sinnxdx]

2
= —Z-COSIX %(cosnn —c0s0) =

_1\n+l n
b, = % _ cosr{rzn L 2x( nl) A[(-1)" - 1]

l—lCOSn n-— 3(c037rn—1)+ cosnx

Substituting

Section 10.5: 1, 3,5



In problems 1-10, find a formal solution to the given IVP

2
1) Q=504 0<x<l  t>0
u©,t) =uL,ty t>0

u(x,0) = (1 -x)x?, 0<x<l1

p=5
L=1
f(x) = (1 —x)x?
0 _1\n+l _
u(x,t) = Wef’”znztzsin nzx
n=1
3) Q- 32‘;, O<x<m t>0

ux(0,t) = ux(m,t) t>0
ux,0) = x, O0<x<l1

Let:

p=3

L=nrn

f(x) = x

Substitute values into equation (14) on page 615:

u(x,t) = > cne 3"t cosnx, where  f(x) = D_cncosnx
n=0 n=0

Next, we find the Fourier Cosine series coefficients for f(x) = x

o0
X = az +Zancosnx, where

-2 f xdx -7
an = 2 j xcosnxdx  (integration by parts)
an = 2 f xcosnxdx = a, = l[%sinnxm - %fgxcosnxde

2 [O— 1 sinx(cosnxdx)g } f,z (cosnz —1) = %[(—1)n -
T

Thus
1) = Zelcos0 -3 — 4 3@k cog(2k + 1
ux =3 Z < (2K + 1)2 (k+Lx
==L #e—“zm)ztcos 2k +1
SRR S Ve TR 1Y (Shr L
ou _ o0%u
5) ot 2 0<X<m, t>0
Ux(0,) = Ux(,) =0 t>0
u(x,0) = e*, O<x<nrm
Let:
p=1
L=nx

f(x) = e*

1]



2e7-1) | fl 267(1)" =2 v os

L = T ~ n(1+n?



