MA 221 Homework Solutions
Due date: March 31, 2009

10.4, pg. 611 #5,6, 7,9, 11, 13, 15
(Underlined Problems are to be handed in)

In problems 5, 6, 7 and 9, compute the Fourier sine series for the given function

* T
f(x) = D _ basin n%x where b, = % IO f(X) sin %dx
n=1

1 . 2
by = ZIO —lsinnzxdx = +—(cosnz —1)

Substituting

) =23 2k1_ - sin[(2k - 1) Jx

6.) f(x) = cosx
O<x<mrm

e T
f(x) = D _ basin % where b, = % IO f(x)sin %dx
n=1

2 nmw .
bn = — cosusinudx
ns Jo

Substituting

o0

8k i
f(X) = ; mSanKX

7.) f(x) = x?
O<x<rm

f(x) = ansin nx where b, = % jz x2 sin nxdx
n=1



Substituting

9.) f(x) = x-

O<xx<1

Substituting

T T
Zh, = [ x2sinnxdx = [-x2€0SMX 1z 4 2 ["y cosnxdx
0 nlotn),

2 H T
7T~ COS NX 2 sinnx 1 ;
=" +0+ FIXTF2)6 - 57 IO sinnxdx]

_m + %(cos nz — cos0)
2n(-1)™ | A[D" - 1]
n zn3

bn:

f(x) = x2 = i{ 2”(_n1)n+1 D" -1 b sinnx

3
1 Tn

X2

o T
f(x) = D _ basin % where b, = % J.o f(x)sin %dx
n=1

1
b, = 2]‘ (X - x2) sinnzxdx = —2 nnS|nnn+Zcosn7r 2
0 n TL'

o0

f(x) = #sm(2k+l) X
; 2k +1)°n §

In problems 11,13 and 15, compute the Fourier cosine series for the given function

11) f(x) = = —x
O<x<rm
f(x) = +Zancos n?( where a, = £ I f(x) cos NZX n”X dx
n=1
anz%fo(n—x)cosnxdx 2(305?1—72,1 n>1

Substituting

13.)f(x) = ¥

0O<xx<1

ap = %IZ(E—X)dX =7

+ A3 L1 cos(2k—1)x

f
x) = 2 (2k =

N|=1



x T
f(x) = 20 4 D ancos DZX where a, = 2 [ f(x) cos NZX dx
2 -} T T J.o T

1
ao = ZJ.O e¥cosnxdx = —2(e — 1) (since cos0 = 1)

Integrating by parts:
e*(cosnzx + nzsinnzx)
1+ n?x?

1
2_.. eXcosnxdx =
0

1 2eX(cosNzX + Nz sinnzx) T 2[(-1)"e - 1]

an =2| eXcosnxdx = [ = =" =
! Io 1+n?xg? 0 1+ n?x?

-Dre-1

cosnmx
1+ n2x?

f) =e-1+2)
n=1

15.) f(x) = sinx

O<x<m
- T
f(x) = % + > ap COS% where a, = % J.o f(x) cos ngx dx
n=1
an = 2 IZ sinx cosnxdx = —%—C‘isl“fgzl

Substituting

o0

00 = %+ & 2t 7 ) oS

k=1

jsinxcos nxdx = 2n§72 (cos(x + nx) —ncos(X + nx) + cos(X — nx) + Ncos(X — nx))




