EXAM 3 ' Name M
Math 4163 J

4-30-12

Instructions” Work all of the following problems in the space provided. If there is not enough room, you may
write on the back sides of the pages. Give thorough erplanations to receive full credit.

You may use any formula that has been derived in the text or in class without having to rederive it.
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in a rectangular region 0 < z < L, 0 < y < H, with boundary conditions

1. (25 points) Solve the wave equation

u(0,y,t) =0 and u(L,y,t)=0for0<y< H

and 5 5
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and initial conditions 9
u(,9,0) = f(z,y) and 5(z,3,0) =0.
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2. (25 points) Consider the heat equation on a disc,

ot ror \' or 2 992

for 0 < r < a and —7 < 8 < 7, with boundary condition

u(a,d,t) =0

and initial condition
u(r,8,0) = r3.

Solve the problem by separation of variables.
NOTICE: Since the function u(r,6,0) = r® in the initial condition does not depend on 6, neither will

u(r,8,t). Therefore you can start by writing v = f(r)h(t)
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3. (25 points) Consider the inhomogeneous heat equation

u %

— = — +5z%t
ot g2 0T
for 0 < x < 3, with boundary conditions
0
w(0,t) =2 and 2o(3,t) =12,
oz
and initial condition
u(z,0) = z.

a) Find a simple function v(z,t) so that v satisfies the given boundary conditions.
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b) Let u(z,t) = v(z,t) + w(z,t), where v is the function you found in part a) above. Write down the
.. problem that w(z,t) satisfies, giving the differential equation, the boundary conditions and the initial condition.
NOTICE: you are not being asked to solve the problem for w, just to write it down!
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4. (25 points) Use the method of eigenfunction expansions to solve the inhomogeneous heat equation

for 0 < ¢ < m, with boundary conditions
u(0,t) =0 and wu(m,t)=0,

and initial condition
u(z,0) =z

_ 2= 1)"+1

You may use the fact that z =) .- | B, sin(nz) for 0 < z < m, with B,

T eporens . GZA of LLQC on (07 am o

T Jibld BCs oo

Qlc/= @im () (W lo

So M ACRIE Z o (€) 4w (nx)
% (A_é = Z Jﬁ«/\ Ao (Ws) ow«vQ‘éb(xK i’zc—m )qw/\[) QtM(M)

’/\\

and x> S V8, smlax ), PO | ©
%(ﬂea”\ + £ dm4*78 )M S
"~ fn? € :(@'78 e w €
90 %M —Féu\ &N "(78 ﬂ{ A

E&MWSZ L% QW{J@

So

Boe
R
ol e&v‘lfm[{ Hialo)= ?@,e ’78 @

N Cﬁv\(f): e’l&m auwlo) 98 (@[ ee‘:m{)O

Oaw-
S\VV\Q u(x(@):?() Wl\ X< 56{‘,\/@) 4/‘;"‘ nX Q> O{Vlfa[: Eh

Se (o“mr B "’”‘C—F?@ (f Wf)
e




