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1. Define@ =T —T, andsplitit 8 = 6, + 6,. 6, satisfies

2 2

62(x,0) = O
—kaa—i),a(x,L) = 0
—k%(O,y) =0
—k%(L,y) = hea(Ly)

andg, satisfies

ﬂ+% = 0
ox2 ~ 9y?
6,x,00 = 0
28,
_kd—y(X’L) =0
26,
_ka—y(oay) = 0
08,
K2y = N6, (Ly) - 6)

Eachproblemis solvableusingseparatiorof variables.

2. UsingU =f{)k%)dT’, theconductionequationrmay betranformedto give:

2, o

o2t oz =0

TheDirichlet boundaryconditionT = 0 canbetransformedo give:
Oko(1+BT) 1
U =/ O AT =—T,— ZBT2
Tk 0" P

TheNeumanrconditionaty = L canbetransformedo give

ou ,
_kod_y(x’ L)=do



We now have 4 inhomogeneouboundaryconditions— 3 givenU,, boundaryconditions,andonegive-flux condition.
By defining 6 = U — U, we cantransformthis probleminto onewith a singleinhomogeneougiven-fluxboundary
condition,andsolwe it usingseparatiorof variables Oncewe have aU (x,y) solution,we cangetbackT by solvingthe
guadraticequation

U= (T—T0)+%B(T2—T02)

. Cansolvetheproblemin a 6, = 17/4 domaindueto symmetryaboutf = 77/4. For thisdomain thegoverningequation
andboundaryconditionsare:

02T 19T 12T

7 Trar treee T O
T(r,0) = 0
T(rlae):O
oT
0_6(r790) = 0
oT

_kﬁ(rZa 6) = qO
Usingseparatiorof variablesandchoosinga periodicsolutionin the 8 direction,we have
T(r,0) R(r)©(6)
© = C;co9A0)+C,sin(A0)
R Cyr* +Cyr

Furthey sinceO(r,0) = 0,C; = 0. Also

00

%(r: 60) 0

sothatA, = ;—g n=13,5..

Applying theconditionatr =r,, wegetC, = —C3r2)‘n. Collectingtermsandconsolidatingzonstantsthetotal solution

atthis pointis
00 )\n _)\I"I
r r nmt
T(r,0) = D (—) — (—) sin(==0)
n=1,Z,5... n( M M 26,

Applying thelastboundarycondition,

do d o nm
= =— Ensin(==0)
k n=1,Z,S... " 290

ré\n—l rz—)\n—l
En=DpA
n i | =3 + I

1 1

wherek, is

Thus,E, canbefoundby invoking orthogonality:
[P gpsin(Aq0)de
Jypsir?(An0)de




