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0'c and 120 c Tespectively

Prevails - j_'& the ftempesatur
Kept o while that of A iS maintained , find the
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Type IC . Problems :
' 3’ has its ends A and B Kept at
until teady state Conditions

e at B veduced to o’c and
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_é,z_u-——— =0
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(i) U.(O) =0
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[b-o]
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jE the 'f:empvlatuvo at B is reduced to 0°c ,-then

the -tempesature distwbution Changes ﬁrom féteadj state to

wfvsteady state . -
Step | : TThe one dimensional heat eduation 15

N

u = o 2 u
ot Y

conditions ave,
Stgm: —The boundary

E>o
i ulo ) =0 *t i
re
) u(LEe) =0 ¥ &2 y
x
Qi) w(x,0) = 180 % 0 <

Sl:eg 3: The Cowvect _golution 6 _pre - @
utx,e) = (¢ Cos pa+ Gy Sin px) e
Step4 ° Apply'mﬁ ay in O,

2
—-o(zP g = 0

k) = ¢ € .
e ' ["If ic d?&v’ned for all t J

_ 2 1b
Here ¢ % PP 4o
§ == —x2p't
2
O = utntk) = & sinpx € — @
Step &1 Applying iy n @,

2 .2

—s P =0
inpl e
ult k) = Ca sin P
(L /c(?-Plt 40 E TE s dt&ined Lor all £ ]
here € i =0 WE Set a bivial Aoluﬁoﬂ
¢, $0 [ - L
S‘mPl -0 = Sin nr
pa-nT
ponT
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@ 2 uwxt) < ¢, .Sin(_r_\jjl_)e

,-,("niﬂ"f/iz
wilxk) = ¢, Sin(nT) °
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Step b : The most genexal Aolution s,
M _AE T/
nix,t) = 2_ (o Sm nrrx) 0 e @
Step T : Applyinj iy in @,
ey ¥ oo ¢, Sin n‘rrl() = v 5 (3)
uex,0) = 4{. (-—T

Step 8 ¢ To —Fmd d Cn
Expand F(x)= 180X as a half range Fouriea Sine
l
Seaies in (0, L) - (ﬂi) 6
2

flx) = 2 bn

n=|

where b, = 'Q;,J_p(_rx)sfn(ﬂ%—)di

,,‘
From @ & @ rbn = l
Cn = J 1101 sln(”i" dx B
\ h-;rx pi
oS (nf‘) Sin (/:L’
= 2§80 [X<i,,/~— —
1* ntr/X (n’ﬂ’/j) 5"
= Qo [ 5. X S HWJ
.__/‘I;: n_rr
n
C, = — 2% (-1)
ok
n L
I n+i
{Cn = Eﬁ_‘z«- -1
CL—

Sfeai: Subs the value 06 Ca IN @,

s

z _ in [ X
wia k) = 2— B,LL‘L(') 3”( )e
n=1 nm
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otk ends iahg . ‘ o2 o ey
/@ A Yod 30 cm lonj has its ends A and B Kept at doc
and 8o ¢ vespectively until <teady State Conditions prevail.
The temperature at each end is then Suddenly Teduced to

O\ o' and kept 0. Find the vesulting tempemture +Function

7 Ul k) taking x=0 at A
Solution :
In Steady State : _
- &.O. CLL2LLLLLL L 222 /) §oc

p Tl B
e

20 LM
The one dimensional heat eNuation 1S .
2
du -o
dx?

The boundary conditions ave,
() Uter= Qo'¢
(i) wl3o) = 8o ¢

The /.Steadg Atate
ulx) = ax+b —> @

Lolution 15

Appiyin3 Condition (¢ 1t @,
u(o) = a(0)+b: ao
?l;_:ao l
Applﬂing Condition an in (@,
uao0) = a(30)+b = 80
Soa + Qo = go
o a =bo
subs o and bin O
E‘E") . az +&0J
Iﬁ the tempenature at each end
then the temperature distribution 'changes

re veduced o 0°C .

& yom Steady

Skate o unsteady Ltate -
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'S.(TQE' . Fe one dimensional heat eauation is

2
t u -« 9H
ot ax*
SfeE&.‘ “The boundaiy conditions ave,
() ufot)=0 ¥¢tzo

i) u(8o,t)=0 ¥tzo

Qi ux,0) = Ax+ Qo 0 <A< 30
: , ,
Step 3 : The Correck olution is, e

utx, k) = (¢, Cos px + casin pa) € — @
Step ki Applying condition (i) 1 @,

Wio,t) = C e ~PE o
Pt o [ TES dQB—InEd'H)r all 6:]

Cl»f_e——] fdg_sz
D = u(nt) = ¢ sinpPxE

Stee 5 Applginj Condition (1) '2';@'
—o t

U(3o,t) = C, in 3op e
Here o %Pt o [- Tt is defined for all + ]
g #0 [ ¢=0 we getua trivial Solution ]

Here ¢

— @

= 0

Sin 30P =0 =8n KT

30p =
P = mr‘/
. s N
® > uwe) = ¢ sin<nrrx)e
3o

ot otf30t
ux,t) = c Sm(mrx e

Skep b ¢ “The most genesel olution is

—oin > t/ao

uet) = 2 Ci, sm(nm) g
N 30

— @
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‘S\[’;EE,}V > Applying condition ¢ii) in (3) )
Uiz, 0) = g Cn 3"”("”1) = ax+q0 —> (3
n=i 30

S{E To find C,

Eapand F(1) = 3x+d0 s @ half Tange Founien Sine

ALeaies in (0,30).

® g [ A
o = 2 bo 8 E —®

wheve b, = J«F('U gin (mrx a %

from @ & @ , Ejf‘"}

%o . X |d
G L (2“&0)5'"(%7) !
30

"

o usax-k&o

2§ (ax+av) (’M \ u'= 2
= in (nTTX
30 nir/3o 4o | V=S (n7X/30)

4+ 220" in (n,ﬂ,)j v, = - Cos (")
— 2

]

o 3o hT/30
" V, = — Sin (/30)
a —Z 7/t
= 30 ) (oo N + n*m”> (30
<) (bo+Q0) (,_,/)
30 ntr
30
20 (S5
= & .30 .0 {lflfm‘”‘ﬂg
30 mr
. e o C in @ )
SteE‘] D Aubg the valu 6 n 4 #a(znzwlt/aoz

i _a¢-n" ] 8in _"jr,’(_) e
utx,t) = > ,‘iﬂ% [1—4¢ ’)J ‘ (30
n=y
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