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G1)

-
Type 3+ Rectangular Plate - Tempesature giren in horizonta™

@ Find the Steady -State tempesature distabution in @

Tectanqulay plate of ides a and b insulated at the lateral

v  surface and atisfying the boundary Conditions u(0,y) = u(ay)
(Y =0 for 0gysb , ula,b)=0 and Ul%0)= z2(a-x) for

" bzxza. y o
Solution : 3=k —r
Qt:u_: The <Steady State two 0 x:a
dimension ewuation iS , L_ B .
2*u + du _ o " I+
A(a-7%)

ox* 2)3"
%: The boundavy tonditions ave

() u(o,y) =0

@) u(a,y)=0o

Gil) u(x,b)=0

iv) u(z,00= A (x-%)

Stepd: The .suitable Solution 1§ §iven by,

Step3 | I
uin,y) = (¢ osPx+¢ ginpy) (Cze  +C, ¢ )=

Stetlf-? AHJ[HEng Condition (i) in @ P
¢, (czef+cy £M) =0

uco,yj) =
[-: Tt is deéfined for all y]

P
Here Céepy_(_ ¢, © ) + 0
Lo
Subs ¢, =0 in O, p \
Y -
u(ny) = Cy ginpx(C3e "+ ") — @
%: APPIjinﬂ Condition ¢i ) in e,
P
uta,y) = G Sin Pa Ceyed +¢y

Heve Cbepy._p ¢y C"P.‘f +0 EJ} e de&:‘ned
+for all 4]

e—-PH ) =0
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Cy #o0 [ C, =0 we 3& a bt‘:v‘:al/so(ution_]

o Sin,Pa =0 = 8in nT

Pa = nm
P - nt |
e

6ub5 = ntr .lﬂ @ , _
P —a nmy [a . emrﬂ/a ) o @
: X Cy, € 4
u(x,y) =GSin "_lLrT (: 3
: ' iion iy N @,
SEEE b APP'H'nj Condition mr p o :]
u(ab)= €, Sm(n’lTl)[c +Cy e

i ot a buvial Solution ]
Here C&E#‘O ['Cl:o weg

[« Tt is defined for all % ]

S;n(mrx ) +4 0
nTb/o — nTh/a
3 € + C,} < 0
b/ —hTh [ a c
nTrb/a __C e - —Cy
¢; € T nThja

- 2nTb [a

Subs the Value of Cy in @) .

—nmY/a 2
nTY /a hy nljy
ulxy) = ¢, sm(mrx [c e - (e € ]
n 3/,, "7”’/6\ Ny /a

= CO? 63 Sin mrx)[ ’nm’la e J

. AT (b-y) n (b-y)
-=C03m("_g_x_)[ea _ e
er—nﬂ'b/a
nTb [a

=—C_ ¢ Sm n"rrx) [+"r[b-j) - (b-y)
e

0

nrrb/q
= —ac e Sin(_'ﬂTOTX) sznh(b—g)f_;f

[
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SteE 7 The mogt general Aolution i¢
= p H nx .
u(a,y ) nf’_ c, &in _E_)s/nh(b—y)%r —®
b
wwhere CH = ._(QCD e nwojo
8‘—"’-83 : Applying condition (i) in () . we J¢t
P : ' - - x
uix,0) = 3 Cy Sm(m;l) Smh(nib) - A (a-%)
n=zI
.5 B, Sin(mx) = x@-%) —©
h=1
where B, = C, sinh (ﬂ%b,)
Aexies

s a haif range Fouier Sine

— ®

Expond f(x)

l.n Cola')' o2
6in NTX
_x) = 3_ bn -
y o - a

A
where bn = 7&%-_ J‘FC"‘) gin (,’]l;l—) A%

o
Fm-m@&@/fg":bn)
K

Boe 2 | sta-nr9n (MR )4
Q

[~}

\u = w@-2)

nrx 4+ '

:_il_- é_x‘.a’“%{ U’é/ﬂ/ \3u,;: a—ax
a , X/.,o & W o2
ta_ax) A Sin nt ‘ -

R iy § | Ve Sin T2
n ‘ a
a ‘
3 nmA _ nmx
’abw‘fﬁ M=o
“31[3 o h-”‘u
7 ° 3 ,
: nr V, = — §in A
= :'}_ ’a_(a,ﬁ)g, C“"T—ﬁe—‘gcos ‘ Q -ﬁr_l’_’)_l_‘
a nm nSTT n“ﬂl/a'
3 _ nmX
+ A ﬁ lales
n>7 B’
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B,

h
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8, - 4a? [,-(-u"J

‘ naﬁs
B _ 8Cl2 iF n s Odd
n® ) 53
nm
{ B i n IS even

8\:2292 Aubs the Value O‘g Bn in @ /

o _ _,,)n ‘
wazy) = = Mb Sin
n= 1| n3 Trj Siﬂl’l(/)
a

(

Nz
—t
a

) smh(nff(b—y)/
a

& 1



