iar values of £, ¢ and f(x) in (5) and (6)
lues of coefficients E,and 2 obtained is step 111
boundary value problem | '
on Art. 2.3 A and Art. 2.3 B ,
I with insulated sides, js initially at g ;_¢1r':ff'ofa'(§;j tem,
1d are kept at that lemperature. Find 1

rst immersed in boiling water so that its
from water at t = 0 which is immedi

g Ly u (0, 1) =u (a, ) = 0, for alig? SR
g | u’(x. 0) =Ax), 0 <x <a i S‘-‘-F“if;' ko

« | R flae &
t)= % E,sin(nmx/a)e ", n=12,3,...
S |

| ';' E =£Iaf (x)sin (ﬁhﬁ%f’ﬂ)a% ms--l. .%;_ 3

ary value problem with the boundary value|
= / and f(x) = u,. Hence, (5) reduces to

e,

i =
)

,~“Cim-11 or

. I ) T
(a). Here w=u, k=4a" -

enluti ’I&‘:-
2 and so from (4) the required ;s;}?l_ui'im e
._. a an ; ) ; ¥4 140 5

400 - L




AES Boundary value Problem, .
28 N,

#.e Arte, .
n
7

] = W\, : ! CI] 7

lem 0° ulax =(1/k) (Qu/p
(b) Solve the boundary value proble (/ar) ) Satisg, grr,p:.
(0, ) = w (&, 1) = 0 and u (x, 0) = x when 0<xS1/2 Uk, 0)= 1 - x whey |
" \‘ =“ t 5

—

. IM%,ul iy
Sol. We can prove that the solution of heat equation
k(@*ulox®)=0u/ ot
iti u(0, ) = u (a, ) = 0 for all 1
subject to the boundary conditions . bt 4
and the initial condition ux, 0) = fx), 0 <x <4
| a )
= X E, sin(nmx/a)e” "
is given by u(x, 1) LR
| | E = Erf (x)sin(nmx/a)dx;n=1,2,3,..
where 1 - et '

and C: =(n*nk)/a*

Part (a) : Comparing the given boundary value problem w1th the boundary value ps
given-by (1), (2) and (3), we have k=k, a=/and f (x) = Ix — x°. Hence, (5) reduces to

£ =-j f(x)sm—-—-dx jﬂ(lx—xz)sin ”de

cSlnfmtamt [ ot
! mmy/ | .

(nm)? /1 ()’ 1P )

i i jon by ¥
[Using the chain rule of integrall0

£ (2/'1){(—213- I Ycos n+ (283 1 37 )} =4 I’ ){1 —(=1" }

B =[(3f2)/(2m—1)3n3,_if n=2m-1(odd) and m =1,2,3,..
0,if n=2m (even) where m = LA
Then, by (6), C2 = {(2m - D?7k}/12 and so from (4) the required solution is

2
u(x,t) = ¥ i

Sin (2m - )nx e—{[Jm—l}: k)
4 (2m 7
Part (b) ; Compari

dary ¥
given by (1), (2) and (3), 'Eetnzvgel\;‘en zoundary value problem with the bou!

a=/and
f(x)=={x’ when 0< x<//2
I~x, when!/2<x</

5 () | B
=4 E, --—J f(x)s'“"‘*-dx 2[ 12 i
0

L rx)si?
: f(x)sin$dx+j”2f(




e o *

.;_"'. ‘rjlinﬂ dx
ey 4

i
i A 4§
= - -

v . “

Y & ’I | :

Y sin(nmx)
I"" B H +[[ 2(!;.\:))( Sos(nmx) /1 [ 55%%

: 0
(nmy/ ]- ”}I
[Usmg chain ruje of integration

(P11 2) 421/ m? )sin(nm/2)

> "-"'-—--*-uu--rv--..---p”.. -
A ! e e
P " - E.

3 Sln(fﬂt/ 2) +(1/ ") cos

(| ?:'_ .- sin_i._{o iWn=2m andm=1773 s—;;.
oy q e i ' Y PRCPI SR )
) “’ = C _{(2}”._1)21.(2&}”2 vy dyise o

4 =
u(x,t)=— X eiiie e O ")’Uf -{(Zn-l)’l’tfm'

n m“l(zm 1)2

2(a). Here k = 1 and hence the solution reduces to

22 m ‘
8 ! sin M e-ltlm—nzuzmz

Te’" l(2m—l) /

rod of conducting material of length a has its ends kept at zero
e at the centre is T and falls uniformly to zero ) at the two e;E Find

'y U

" ’tﬂs the solution of heat equation

Mere the boundary conditions are

B (>0, Let 04 be the given rod Y
jiven that the temperature at the W2
ormly to zero at the two ends ey
' the temperature distribution a! - e
oining figure. The equations of T .~ i

F v S o S e -

%pectwely are gwen by
and

he solution of heat equation
onditions u(a) 1) = ;ég, )_-f__ﬂf‘)_’_.




