4

L=1, c¢=1, M\ =n?r% X,(z)=sin(nrz), n=12,...

oo
E Sln

mrx = (2=

= Z fosin(nrz) = f1 =1,
n=1

= Z gnsin(nmx) = go = —3,
n=1

c(t) + el (t) = 0,

(
c1(t) = Cq cos(mt) + Cy sin(nt) = cos(7t),

ey (t) + 4miey(t) = 2,

ca(t) = Cy cos(2nt) + Cysin(27t) + L

cl(t) +n*r?e,(t) = 0,

u(z,t) = cos(mt) sin(mwz) + [

As in (i),

C1 (O) = 17 cll

272

c,(0) =0, ¢,
1

2w2 272

27 anovn%27
fn=0, n#1,

gn =0, n#2

1 3 1
=53 cos(2mt) — gy sin(2nt) + 53

0)=0 = c,(t)=0, n#£1,2

3
cos(27t) — by sin(27t) | sin(27x).
7r

an sin(nrz) = q1 =t 0, n#1
:ansmmr.r = fi=1, fn=0 n#1
n=1
:Zgnsin(mra:) = =2, 9g3=4, ¢g,=0,n#1,3
n=1
() +m?ci(t) =t, c1(0)=1, c(0)=2
2
c1(t) = Cy cos(mt) + Cysin(nt) + — t = cos(wt) + <— — —3> sin(nt) + — t,
T T



4
= c3(t) = Cy cos(3mt) + Cysin(3nt) = 3 sin(3wt),
s

() +n?mle,(t) =0, c,(0)=0, (0=0 = c,{t)=0, n#1,3

S u(nt) = [Cos(wt) + (% - %) sin(rt) + % t] sin(rz) + ?:iﬁ sin(37¢) sin (372,

(iii) Here

L=1, =n?r?  X,(x) =sin(nrz), n=12,...

\

§
hlw
\h

1
2/% (x — 1V)tsin(nrz) dz
0

b«lw

0
. 1
1
{{x—l( )cosmm:} +/— mrxdx}
nmw nmw
0
) 1
:{ — n27r2 [sm(nmc)]o}:—gt n=12,...,
L
0/

1
=2 / sm nmv
0

—2( m)[cos(mx)}é:[1—(—1)”]1, gn=0, n=12,...

nmw
L 2
= n 22”t:__t n(0)=|1—(=1)"| — "(0) =0
c(t) +n moc,(t) b cn(0) [ ( )}mr’ ¢ (0)
= ¢u(t) = Cp cos(nmt) + Cy sin(nmwt) — — "
: 1
= ¢, (t) = —Cinmsin(nnt) + Conm cos(nmt) — —
The ICs now lead to
[1 - (_1)n] — =1, 0=0Conrm— 1
7r ’ n3ms
n 1 1
= cp(t) = [1 — (-1 ] — cos(nmt) + i sin(nwt) — 53 t
= ( t) = i [1 — (—l)n} i ( t) ( t) . L ( )
ulx,t) = -~ o cos(nmt) + ——; sin(nm 33 sin(nrzx



5. (i) Here

2,2

L=1, c¢=1, M\, =n°7m", X,(x)=-cos(nmx), n=0,1,2...

= q(z,t) = Z gn(t)cos(nmz) = q =3, ¢,=0, n#0,
n=0
f(x):anCOS(TLTFZE) = f0:17 f2:27 fn:()a n#OaQ’
n=0

g(.’]?) = Zgn COS(TWT.T) = g3 = 17 gn = 07 n 7£ 3
n=0

= cj(t)=3, c0)=1, 0)=0 = co(t)=2t+1,
)+ 4r2ca(t) =0, (0) =2, 5(0)=0
) = C1 cos(27t) + Cy sin(2wt) = 2 cos(27t),
)
)

= coft
cy(t) +9m2%c3(t) =0, ¢3(0) =0, c5(0)=1
1
= ¢3(t) = Cy cos(3nt) + Cysin(3nt) = o sin(37t),
T

A'(t)+n*m?c,(t) =0, ¢, (0)=0, ,(0)=0 = ¢c,(t)=0, n#0,2,3

n

1
= u(z,t) = 31>+ 1+ 2cos(2mt) cos(2mz) + 3. sin(3t) cos(3mz).
7r

L=1, c=1, M\ =n?r? X,(z)=cos(nmz), n=0,1,2,...

= q(z,t) = an(t) cos(nmz) = q =1, @¢@=t ¢ =0, n#0,2,
n=0
f(z) = an cos(nmx) = fo=2, fr,=0, n#2
n=0

O
g(x) => gncosinmz) = go=1, g=1, g=-1, g,=0,n#01.2
n=0

= cgt)=1, ¢co(0)=0, c4(0)=1 = co(t)=45t>+t¢,
() +7%ci(t) =0, ¢c1(0)=0, [ (0)=1
= ¢1(t) = Cy cos(mt) + Cysin(nt) = ! sin(7t),
T
cy(t) +4rica(t) =t, c(0) =2, ch(0)=—1



1
= co(t) = Cy cos(2nt) + Cy sin(27t) + 2 t
™

1 1
= 2COS(27Tt) — <% —+ 8?) Sin(27Tt) —+ R

A'(t) +nPr?e,(t) =0, c,(0)=0, c(00=0 = c,(t)=0, n#0,1,2

n

t,

1
= u(z,t) = 31> +t+ = sin(nt) cos(mx)
T

1 1 1
+ {2 cos(2mt) — (% + 8?) sin(27t) + mt cos(27mx).



