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Problem 3.1 (Transformation of IBVP - 6 Points)

Transform
PDE: w; = ugy, O<zr<l, 0<t<o

0,t) =0
BCs: u(0.1) . 0<t<oo
u(l,t) =1

IC: w(x,0) =22, 0<z<1

to zero BCs and solve the new problem. What is the steady-state solution?

Problem 3.2 (Solving the IBVP - 8 Points)

Solve the problem

PDE: wi(z,y,t) = upe(x,y,t) + uyy(z,y,t), O0<z<l, 0<y<l, 0<t<oo

uz(0,9,t) =0
;317 7t = - ]-7 )t
BCs: us(1,9,7) uld 1) 0<t<oo
u(z,0,t) =0
u(z,1,t) =0
IC: u(m,y,O):<1—%—3>y(1—y), 0<zr<l O<y<l

by using the method of separation of variables.



Problem 3.3 (Laplace Transform - 6 Points)

Solve the problem

PDE: wu; = ugy,, O<ar<oo, O<t<
BC: u(0,t) =sin(t), 0<t<oo

IC: u(x,0) =0, 0<z<too

by means of the Laplace transform (transform ¢). What is the physical interpretation of

this problem?
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