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1.
Solve Laplace Equation inside a circular cylinder subject to the boundary conditions,
u(r,0,0) = a(r)sin70, u(r,0,H) =0, u(a,8,z) =0
2.
Solve the heat equation,
ou 2
ot ¢
inside a quarter circular cylinder (0 < 6 < gwith radius a and height H) subject to the
initial condition
u(r,0,z,0) = f(r,0,z)
Briefly explain what temperature distribution you expect to be approached as t goes to
infinity. Consider the following boundary conditions,
ou

ou ou ou ou
g(r,e,o) =0, g(r.H,H) =0, %(r, 0,z) =0, %(r,n/Z,Z) =0, a(a,G,Z) =0

Use the method of eigenfunction expansions to solve the given problem in the unit disk,

V2u =2 +1r3cos360, u(1,0) =0



you are asked to use the eigenfunction expansions method to solve the nonhomoge-
neous heat boundary value problem, with time-dependent heat source,

%zc (%+:g‘;+;}fg—'§)+q{rﬂt]
ula,0,1) =0,

u(r,8,0) = f(r,8),

where 0 < r <a,0 <8 < 27, and t > 0. Justify the following steps.
(a) Let
|:T' B t L'm.—l.! ZC’G Jrn }‘mnr}{ﬂmn{ )005 ﬂ".',.ﬁ + B‘mn{t]si“ mg}:
=3 e Im(AmnTH@mn €05 M + by, sin mi),
qlr, 3, E} =3 S T (Amar) (Conn (t) cosmB + dpp(t) sin m#A) .
{(Why should this be your starting point?) What are apn, b, €malt), and d,, (1),

in terms of f and ¢?
(b) Show that A,,,, and B,,, are solutions of the following initial value problems:

A:nnﬁ} ' ﬁfnn ﬂ‘mn{tj = ﬁrm{t]- Amn{ﬂ} = Dy
Bl () + A% B () = dunn (), B (0) = bynn -
{c) Complete the solution by showing that

t
Amn(t) = e~ it (amn+f e ""(;mn{es)ds)

4]
and
¢ 2
an(” = E_A;"“r(bmn +-/. el"'r'admn('g]ds) .
1]

whene =1, f=1,and ¢q(r,0.t) ="'

b)

Plot the temperature of the center and describe what happens as t — oc.



