
Math 3363 – Spring 2016 Name:

Test #3

Please, write clearly and justify all your steps, to get proper credit for your work. You can cite

general results from the book, but no examples or exercises.

(1) [8 Pts.] Solve the Laplace’s equation ∇2u = 0 inside the rectangle
0 ≤ x ≤ L, 0 ≤ y ≤ H with the following boundary conditions

u(0, y) = f(y), u(L, y) = 0,
∂u

∂y
(x, 0) = 0,

∂u

∂y
(x,H) = 0.

HINT: Use separation of variables u(x, y) = h(x)φ(y) to obtain

1

h

d2h

dx2
= −1

φ

d2φ

dy2
,

as done in class. You can then refer to general results for deriving the solution
of Laplace’s equation under this specific boundary conditions.

(2) [8 Pts.] Solve the Laplace’s equation ∇2u = 0 inside the semicircle
0 < r < a, 0 < θ < π, subject to the boundary condition: u(a, θ) = f(θ) for
0 < θ < π and, on the diameter, ∂u

∂θ (r, 0) = ∂u
∂θ (r, π) = 0.

HINT: Use separation of variables in polar coordinates u(r, θ) = φ(θ)g(r) to
obtain

r

g

d

dr
(r
dg

dr
) = −1

φ

d2φ

dθ2

as done in class. You can then refer to general results for deriving the solution
of Laplace’s equation under this specific boundary conditions. Note that, as
in similar cases, you will assume |g(0)| <∞.

(3) [Extra credit. 2Pts.] Solve the wave equation

∂2u

∂t2
= c2∇2u, 0 < r < 1, t > 0,

in the circularly symmetric case u = u(r, t) subject to u(1, t) = 0 with the
initial condition u(r, 0) = 0, ∂u

∂t (r, 0) = 1, 0 < r < 1. To solve this problem,
you can refer to the general solution found in class or in textbook (see eq.
(7.7.64)) which was derived under same boundary condition.



-?V q 
=O

W., f ,.t

ft^ = \h
J Y'

ry = -h-?
J,,N

I

J^1. o1" 3h- ;

h(Ll=o

tf'(.I = f' ('H\ =o

G,v ) e [o,olo [*,,4
u(r,.{) : h(}) tff<) u'"a 'ttr"q"

ocxzL

oal a H

* ,ll

-.I

*^ It" .-1rah-- :

Hn,- "

su,r trffi f--r) )

(Ll =Q

('- r)) t <L

t &v*o

V (r-l=

nE,

-r[ l^

r /ntT
cJDh | -\ff

=O

** 9e F, L tF2

:
2
t/1=r

@

Z
::

l=

A.

stral,r (; ""ffr)

1P

=o =)

^HI ( er.,) J-r

LH Jq

H,)uffi')-

Fr,) -{T1,,

'* /.L
tt (

l-

orY

I

Y- .? 6t\ = cq *$n) + c? s'^{JiY)

.?'(v\ -- Jr (- t. s'(Irfl + tt *Ft)

tJe..t t?"nCY l=

{t -,gr'h
"1*, 

- LH I

IB iS 14= r/

tl CxcY ) = An

h ("1 = o€l

tA (t-\ = a( I

tr fx\ = fz,

A,r St'n

(r- L)) + A"$-L)

= [rt)

Ao=-

s.?'(.):fic2=o =) c1=a

/' ,-f'(r{\ = - c,fi t',{$u.)=c

=) \h--[T)' , ^=\s(rt<---

+ tt Csrl ) = PCv)

,rt*6

Fz= - F,L

c> t4tx): C (x -u)

8, O.".64)

tl (r,s\ = o

y s-(. t5

u(r,f\ =

*r\ .-=J('l 
)

[l-e-

i
n-t f < r'["\ "t.rr(r,o\=f tll'b* Jo

o LVl- \

lr, r vr-h ?ero

oF T..r3)



^(V tt =O o<,r< q 
)

urr,9\: *PfD) $fr)

J'.f . I
= -IuP g(s)=

JO,

,,J3 +r fs*\q=o
f ." ' ' .t{i' 1)

+ ,, f o,9) = PC.g ) ?" tz} z-d

.P'col = -Jf, c1 ; o

* (rr\ = -JT c, s*oTq =) \, * h"

.f, rg\= *(" D), we.,c tt?- -

o a 9c-"lf

I
.Pfur\ = s

9- e1.,al. : ef9\=
rf'(9 \ =

."Jl +y9-^?t -e
f,or. .l (

s.tol"o*S: 5(r\: o/r'^* ot'1i^

Su.^a t il") lt .o, w a<ct'r Jr s=kl'-. b

[l-, '

c, *69) * ..'^6y)
- rr (., -$;$)* (z %Ft))

tFvtfo

oz D <fi

/ $(rl : fi, + ftlfLt- lPras 6

J &,^r

u(a,e\ = Z:* 
n* eca69) = .Fc's)

[.h^* : i

A. : L [?rn) *(*9) "t?
ohrr Il3


	MA3363_T3_16
	MA3363_T3&sol_S15

