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(1) Resolva os seguintes problemas de Cauchy:

(st — Ptige = 0, U — Py = 0, Uy — gy = 0, u — gy = 0,
(a) < u(z,0) =0, (b) { u(x,0) = sinu, (c) § u(x,0) =23, (d) S u(z,0) =z,

L u(r,0) = 1. uy(z,0) = 22, u(z,0) = . u(z,0) = sin .

T — Uy — CPUgy = €7, Uy — CPUgy = T, Uz + 2Ugy — 3y = 0,
(e) § u(x,0) =0, (f) § u(z,0) =5, (g) § u(z,0) =sinz, (h) § u(z,0) = sin,

[ us(z,0) = 3. u(x,0) = 22 u(z,0) = 0. uy(z,0) = .

(2) Exercicios do livro do Edmundo, capitulo 9, do PP 9.1 ao PP 9.40.

(3) Resolva os seguintes problemas:

Uy = CUyy, O<z<m, t>0, Uy = CUyy, O<z<m, t>0,
(a) U(l‘, O) = 07 ut($7 0) = 8Sin2 Z, (b) U(ﬁ, O) = x37 ut(xa 0) = 07
u(0,t) =0, wu(m,t)=0. uw(0,t) =0, ug(m, t)=0.

(4) Usando coordenadas polares, resolva os problemas

(VZu=0, 1<r<2 0<0<m, V2u=0, 1<r<2, 0<0<2n,
(a) u(l,0) =sinf, u(2,0)=0, (b) < u,(1,0) = sin 8,
(u(r,0) =0, u(r,m)=0. ur-(2,0) = 0.

(V2u=0, r<R, 0<0<m,
(¢) S u.(R,0) =0, wu(r,0)=0,
L u(r,m) = 0.

(5) Usando coordenadas cilindricas, resolva os problemas

Vu=0, r<a, 0<0<2r,0<z<h, V2u=0, r<a,
(a) S ula,8,2) =0, u(r,6,0)=0, (b) S u(a,0,2) =V, 0<6<m,
u(r,0,h) =V (r). u(r,0,z) ==V, w<0<2m.

(6) Usando coordenadas esféricas, resolva os problemas

Viu=2u, r<a 0<60<m0<¢<2m,
(b) § u(r,0,6,0) =uo(r), t=0,
(% +nh(u—w)) _ =0, (h=cte).

r=a

(a) Viu=0, r<a0<0<7,0<¢<2n
u(a, 0, ) = cos® .

(7) Usando coordenadas cartesianas, resolva os problemas

V2u=0, 0<zx<a 0<y<bO0<z<ec,

i TY i T2 _
= sin B sin 7%, w(a,y,z) =0,

(a)



up =V, 0<z<1,0<y<1,0<z<1,t>0,
u(z,y,2,0) =sinmrsinmysinmz, w(z,y,z,0) =0,
(b) S u(0,y,z,t) = u(l,y, z,t) =0,

u(z,0,2,t) =u(z,1,2,t) =0,

u(z,y,0,t) = u(z,y,1,t) = 0.

(8) Resolva a equacao de onda nao-homogénea

Uy = Cugy +h, 0<z<l t>0,
u(z,0) =0, w(z,0)=0,
uw(0,t) =0, wu(l,t)=0,

fazendo a mudanga de varidvel u(z,t) = v(z,t) + U(x), e exigindo que v(z,t) satisfaca
a equagao de onda homogénea e U(z) satisfaca a equagao envolvendo o termo nao-
homogéneo, ou seja, c*U,, + h = 0, com condigoes de contorno homogéneas U(0) =
U(l)=0.

(9) As vibragoes transversais de uma viga de comprimento [ sdo descritas pela equagao
Ugt + @ Uggzr = 0, (0 < x < I, t > 0), onde a é uma constante. Resolva o problema

Uy + a2ux:c:1:x = 07
u(z,0) = f(z), w(z,0)=g(x), 0<z<lI,
w(0,t) = u(l,t) =0, wz(0,t) = uz(l,t) = 0.

(10) Resolva o problema (k é uma constante)

Viu=k —a/2<z<a/2,0<y<b,
U(—CL/Q, ?J) = u(a/27 y) = Oa ua:x(_a'/Qv y) = uxx(a/za y) = 07
u(z,0) =u(x,b) =0, wuy(zr,0) = uy,(xr,b) =0.

Algumas Respostas (Obs: sem garantia; use-as por sua conta e risco)

(3-a) u = cos (wet/2) sin (wxz/2), (3-b)u = Z 24
n=1,3,5,...

p— (71'2 — %) sin (n7/2) cos (nct/2) sin (nx/2),
(4-a)u = ((4 — 2)/3r) sin 0, (4-b) u = —((4 4+ r2)/3r) sin @ + constante, (4-c) u = i wr" sinn#,
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