6. (i) By (5.28) with L =1 and ¢ =1,
u(z,t) = Z sin(nmz) [byy, cos(nmt) 4 bay, sin(nt)]
n=1
= u(z,0) = =3sin(2wz) + 4sin(7rx) = Z b1y sin(nmz)
n=1
= by = -3, b7 = 4, b1, = 0, n 7é 2,7,

ug(z,t) = Z nmsin(nmz) [ — by, sin(nat) + by, cos(nmt)]

n=1
= w(x,0) =sin(3rz) = Z nmba, sin(nmx)
n=1

= 371'1)23:1, mrbgn:(), n;«é3

1
= wu(z,t) = —3sin(27x) cos(2nt) + 4 sin(7rz) cos(Tnt) + o sin(3mz) sin(3t).
T
(ii) Here

1 1
bin = 2/f(x) sin(nmx) dx = —2/sin(n7m:) dx
0

0
2 L2 . 2
= [cos(mrw)}o = [cos(nm) — 1] = [(-1)" — 1] — = 1,2,...
7Tb21:3, nﬂ'bgnzo, n7é1
= u(z,t) = i [(—1)" —1] 2 sin(nmx) cos(nmt) + 3 sin(7x) sin(7t).
’ — nm ™
(iii) Using the ICs (with L = 1), we have
bis=2, b, =0, n#3,
1 1
ban, = 2 i dr = 2 2si d
= g(z) sin(nmx) dx = — sin(nmx) dx
0 0
4 1 n 4
= [cos(mrx)}o = [1—(=1)"] a3y M= 1,2,

1



- 4
= t) = 2sin(3 3mt 1—(—=1)" 1 i t).
u(xw,t) sin(3mwz) cos(37 )-I-nz::1 [1—(=1)"] 53 sin(nmz) sin(nwt)
(iv) With L =1 and ¢ =1,
1
bin = 2/Sin(n7m;) dx = _ 2 [ cos(nmz)] L2 [ cos(nm) — 1]
nm 0 nm
0
2
=1-(-1D)" — =1,2,...
|: ( ) :| n7r7 n ) ) )
1
2 :
bop, = — /a:sm(nmc) dx
nm
0

_ %{ {x(— %) cos(nmz:)]: + /1 % cos(nrz) da:}
{ 1

0
2 1 1 .
=1 Ecos(mr) + = [sm(mrx)]o}
2
_ n+1
( 1) n2mr2’ n 17 27
= u(z,t) = isin(nﬂx) [1—(-1)"] 2 cos(nmt) + (—1)"*1 2 sin(nmt) ¢.
— nw n2m?
7. (i) By (5.30) with L =1 and ¢ =1,
u(z,t) = ajp + a0t + Z cos(nmx) [aln cos(nmt) + az, sin(mrt)]
n=1 0o
= wu(z,0) =2 —3cos(4drz) = ayo + Z a1y, cos(nmx)
n=1
= a1 = 2, a14 = —3, A1p = 0, n 7& 0, 4,
ug(z,t) = azo + Z nm cos(nmz) [ — a1y, sin(nat) + ag,, cos(nt)]
n=1 o)
= w(x,0) = 2cos(3mz) = agzy + Z nwas, cos(nre)
n=1

= 3mags =2, nmaz, =0, n#3



2
= u(z,t) =2 — 3cos(4mx) cos(4nt) + 3 cos(3mz) sin(3t).
7r

(ii) With L = 1, from the ICs we have
1 1
aip = /f /95—1 %$2_$L1):_%’
0
1 1
a1y, = 2 / f(z) cos(nmz) de = 2/(33 — 1) cos(nmzx) dx
0 0
{ 1

—9 [(x L sin(mrm)} - /1 L sin(nra) dx}

nw 0 nm
2 1 n 2
= W [COS(’I’LT(',T)}O: [(—1) —1} W, TL:]_,Q,...,
CL20—2, m™any ——1, agn:(), 7‘!,7&0,1
= u(x,t) = ! + 2t + i [(—1)" —1] cos(nmx) cos(nmt) — — cos(mz) sin(7t).
2 — n2m? ™
(iii) Here
aip = —3, A1y — 0, 7é 2
1
agg—/g / 2z —1 d:v—[acQ—xhl):O,
1 0 1
> [ gty costome) d = = [ (2 = 1) cos(rmz) d
a n — — = —_— —_
2 — | 9(@)cos(nmz) dw = — x cos(nmx) dx
0 0
L1
2 1 . 1 .
= —1<|2x—-1) — sin(nrz)| — [ — sin(nnx)-2dx
nm nm 0 nm
2 2 ] ., 4
i [cos(mm;)]o = [(-1)" —1] 33 =1,2,...
- 4
= wu(z,t) = —3cos(2mx) cos(2nt) + Z n37T3 cos(nmz) sin(nmnt).



(iv) By (5.31) with L =1 and ¢ = 1,

1 1
1 1
ay, = 2/xcos(nmc) dx = 2{ {x — sm(mrx)} - / —
nw 0 nm
0 0
2 1 " 2
=53 [cos(nms)}o = [(-1)" —1] o3 M= 1,2,

1

agoz/(Zx—l)dx: [;132—:1:}(1):0,

0
1

2
agp = — /(2£B — 1) cos(nmzx) dx

sin(nmz) dx}

1
2 1 1
:—{{(Qm—l)— sin(nrz ] /— n(nmrz) 2da7}
nm nm nm

n37r3 ’

= u(x,t) = % + Z Cos(nmc){ 2 [(=1)™ — 1] cos(nmt)

n=12...

+ [(=1)" = 1] % sin(mrt)}

nemw

1 2 2
=3 z:: n27r2 cos(nmz) {cos(mrt) + o sm(mrt)} .



