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TYPE | : SQuARE PLATES : Temperatu in hovizontal

edge
(\)@ A Aouare plate i¢ bounded by the lines X = 0,Y=0,
/ x=do and Y=a0 Tts faces are inSulated . The

. ia qiven b
‘tem?uat'u‘re alona the upper hO*"éo"Ca, edge ! 3 J

u(x,Q0) = x (qo—=x) ,04£X£A0 while the other +4wo Fhree
’ . ’ esature
(*) ﬂdges are Kept at o c - Find the Ateady State temp

digtribution in the plate.

A AP b ;((5‘0«7()
Solution : e
SEQE [ ;
:mensional heat o o
e two dimensiona o [
O'C ! o ¢
eQuation iS5, - L L
a’u b alu =0 ;”’:‘:“
22° 2y” e
Stepa: N
The boundmj conditions are,
£ a
i) u(o,y) =0 » 0y
£30
@iy ulao,y) =0~ 0<Y
gin) w(%0)= o ., 049(4&0'
P
dgv) u (%80 = X(Qo-X) » 6LX<%0
Stegaz o
The correct Bolution 15, Py+ C e—Py)
¢, Sin PX ) (¢, € "
—+
u(x,y) = (¢, Cos pr+a -

i ition (i) i @
Step 4 : Applﬂmg condition (1) 1In ,
e, @ M) =0
ulo,y) = C.(Cae + €, ) =

P4 tis d for
Heve Caep5+c e #o [Tt eﬁ'"eiuyj
S o]

P —P
@:7 w(n y) = ¢ sinpx(cjey—fqe 9) — >
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Stf—ﬂ 5 Applginj condition (i) in @‘ ,
T —Py

U,y = & Sin gop (¢, e d+c e ) =0

Heve ¢ e/l + ¢4 e +o [-atis de,;ined forall ¢

. — ¢ o trivial Solutivn
C,b #0 [ ¢ =0 wege ’ 7

Sin dop =
Sin do pP = Sin nTr
azc F = r’,Tl’
P nm
20 |
Aubs the value og Pin®, gy

Ll(’(lﬂ) = C& ‘S['n nﬁ"X) [c3 ¢ 20 + C+ o 20 J
a0
gtep 5. : o @
| Apply'ng condition (m) 10 G,

" C ) =0
= ¢, Sin mf)() (€53 *Cs
u(%0) 2 (_,&,;

c, =0 ur geta taivial Solution]

Heve ¢, # o0 [ =
Sm(m’f}()#_ o [ Tt IS daémgd ﬁcr all 1_]

| = —C
' L4 > nTY —h7y
’ 20 2e
~ nTXx c, ¢ ~¢, ¢ _]
@ 2> ulx,Y) = ¢ 5" (—':;‘,,‘) [ 3 3

= (‘_.2 C5 &in (ﬂ) [emﬂ/ao’ e—nﬂy/ao;]

- ¢, ¢, Sin nﬂ'l) [ 2 Sinh (,/J
u(x,y) = ¢, sin "T"‘)smh(___i) where
: L. = o)c ¢
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Sw © The most 31170)0! Aolution 16

nmy ) —> (4
uc'xg)_z_c gin mrx) gmh( @

Ne= 1
Step 8 ' Applyng condition vy in &) - y
e > - x (20—
= [ nX \ gin h (nT) = ‘
u('xl ao) = oy Cﬂ Sin ( o ) @

St?—E'f . To +ind Cn
Expand F(x) = % (&0~

Sine .senies in (0,40) .

x) as a half Sange Fousiex

fr - Zonsn (22) — O

n=1

a0 ) dx
U.)he,'le bn = do

= C, Sin h(nT)

Fyom @ & @

30 (20%—% x* ) Sin n;: da
. I C
A "Tm) o 5 &ox,_xl
sin ﬂcos nm X u=
2 [ nmT am
- ,,J-—-’-/ (&07\’1)(',,5%7;5’) u'= ao 2
0 Ginh(rT) 0 4
‘ﬂ'i COS_QF/K' 20 V = 5in nmwx /au
+ (a0 ~ax) Sin gy 2 22 =
—_—2 (nTI’/.;)_‘m)'z vV, = — (oS nTTX [
(n/ao)” TS
ST T LY )[“’5"“”] Y, - —Sin T2
- / ( (nﬂ'/ao)
10 smh'”f

ﬂﬂ—ao
Bin kT Tt (7T/a0)

- -—I) : - Cog N |20
F _ 800 v/ [l ( {/ 1 Vs ol hos

Step 10 : cubs the Vvalue og ¢, in @,

p [1-¢0"] sm("” Smh(’”’y
2. e ,____,____
U('Xry) bty n3 . S,nh (nT) )
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