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5%) Consider the IBVP

PDE: u, =u, —u+x 0O<x<l, O<t<o
RCs: u(0,1)=0 - O<i<wm
u(l,r) =14 O<t<co

IC: u(x,0)=0 0<x<1

a) Let u(x, t)=x+e™ w(x t). Reformulate the above IBVP in terms of w.
b) Use the method of separation of variables to find w. Show all details.
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a) Usethe Fousier transform to solve the TVP

PDE: u, =a’u, — pu -~ <X <0, 0<t<c/3

IC: zz(x,0)=¢(x) —0 <X <D
Show all details. ' ’

b) What s the solution in the special case #(x)
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@ (30%) Use the Laplace transform to solve the [IVBP _ &F\Ts

PDE: u,, ~u, =—sinm O<x<l, O<t<eo < (‘//
BCs: u(Oz‘) u(lz‘) 0 0<t <eo %;{Jm
ICs: u(xO) zz(xO) 0 0<x<1, O<1‘<co :
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5%) Let u(x,r) denote the concentration (

dium (moving from left g right with spe

attime ¢, at position x) in a moving
€ ends of the medium are kept at 0 (by so

ed v =1) where the concentration at
me filtering device), and the initja]

X @
concentration is e-/z - The cormresponding IBVP is:

PDE: v, =y —1, O<x<l, O<r<w
BCs: zz(O,f)zO O<t<en
11(1,/):0 O<t<ow
x/ :
[C: u(.r,'O) =& 0<xgl

- a)

b)

Transform the above problem in uto a new problem i 1
4

u(.\',f) =2 4, W(_r,l).
Solve the resulting |
all details.

Deduce the solutijon 1 of the given IBVP, and find the steady-state solution
u(x, ). '

, Where

NP

BVP in w by the method of separation of variables. Show
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