TEHE2 M) R HhiE

HisE 10:20-12:10, Apr.24, 1995 (OPEN BOOK)

1. Solve the PDE (20%)

o — Qyy, for x <0, t>0
T\ luge, for >0, t>0

with initial conditions
u(x,0) = 0,us(z,0) =0

and u(z,t) is continuous across x = 0, while
Uz (07, 1) —ug (07,t) = a sin(wt)

where a,w are two constants.
II. Reflection and transmission due to lump mass, m, in one medium using diamond rule. Solve the PDE (20%)

utt:c%um, for —co<x<oo, t>0
with initial condition of displacement

| f(z), for x>0
u(x,O){ 0, for z<0

with initial condition of velocity
0, for x>0
ur(z,0) = { 0 ﬁor x <0

u(z,t) is continuous across x = 0,
u(0T,t) = u(07,t)

Force can be transmitted across x = 0,
mii(t) = pciug (07, 1) — pciu, (07, 1)
(1). Determine the ratio of transmission and reflection.
ITI. Solve the PDE (30%)
Ut = CUpg, for —oo<xz <00, t>0
with initial conditions

w(z, 0) = 0, iz, 0) = é[H(w —a)— H(z + a)]

(1). As a =1, check the same problem of homework.
(2). Discuss the limiting case for a — 0.
IV. Solve the PDE (30%)
Ut = Ugg, Jor 0<ax <1, t>0

with initial conditions
u(z,0) = sin(brzx) + 0.5sin(7rx), 4(x,0) =0

with boundary conditions
u(0,t) =u(l,t) =0

V. What are PDE, diamond rule, charateristic and wave equation ? (20%)
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