MA 2017, Tutorial Sheet-7
Wave equation and Laplace equation

1. Solve the following wave equations.

(a) uy = Yug,, O<z<l1,t>0,

u(0,t) =0 = u(l,1), t>0

w(z,0) =z(1l —z), w(x,0)=0,0<z<1.
(b) u = gy, O<z<l1,t>0,

u(0,t) =0 =u(1,1), t>0

u(z,0) =0, w(zr,0)=a(l—-2),0<z<1.
(€) Uy = AUy, O<x<l1,t>0,

u(0,t) =0 =wu(1,1), t>0

u(z,0) =0, w(z,0)=z(z®—222+1),0<x< 1.
(d) wy = Hugy, O<z<mt>0,

u(0,t) = 0 = u(m,t), t>0

uw(z,0) =zsinz, u(z,0)=0,0<z<m.
(€) Ut = DUy, 0<xz<2,t>0,

uz(0,1) =0 = u,(2,1), t>0

u(z,0) =22%(3 —x), w(z,0)=0,0<z<2.
(f) wy = Bugy, 0<x<2,t>0,

uz(0,t) = 0 = u,(2,1), t>0

u(z,0) =0, w(z,0)=22*3—-1x),0<x <2
(g) uy = 16uyy,, O<z<m t>0,

uz(0,t) = 0 = uy(m, 1), t>0

u(z,0) = 2%(x — )%, w(zr,0)=0,0<x <.
(h) uy = 16Uy, O<z<mt>0,

uz(0,t) = 0 = uy(m, t), t>0

u(z,0) =0, w(x,0)=2*(z—7)? 0<z<m.

2. Solve the following Laplace equations.

(a) Ugpy + uyy =0, 0<zx<l,0<y<l,
u(z,0) =2z(1 —2), u(z,1)=0, 0<x <1,
u(0,y) =0, u(l,y) =0, 0<y<L



(b) Uyy + uyy =0, 0<zx<2 0<y<3,

u(z,0) = 2%(2 — z), u(z,3) =0, 0<z<2
uw(0,y) =0, u(2,y)=0 0<y<3.

(€) Ugy + Uyy =0, O<z<mO<y<m,
u(z,0) = zsinz, u(zr,m) =0, 0<z<m,
u(0,y) =0, u(m,y) =0 0<y<m.

(d) Uge + uyy =0, 0<r<2,0<y<?2,
u(z,0) =0, u(z,2)=212*—14, 0<x<2
ua(0,y) = 0, ua(2,y) =0, 0<y<2

(€) Uy + Uyy = 0, 0<r<2,0<y<l,
uy(2,0) =0, uy(z,1) =0, 0<z<2
u(0,y) = y*(3 = 2y), u(2,y) =0, 0<y<2

(f) Uy +uyy =0, 0<zx<2 0<y<3,
u(z,0) =0, u(z,3) =0, 0<z<2

u.(0,y) =0, u.(2,y) =y(B—y), 0<y < 3.



