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MATH348 = April 18, 2012 NAME: K e \ g sl i
Exam II - 50 Points 1

In order to receive full credit, SHOW ALL YOUR WORK. Full credit will be given only if all
reasoning and work is provided. When applicable, please enclose your final answers in boxes.

1. (10 Points) Modeling Concepts. For the following questions assume that we are considering the physical

problem on a bounded domain, 2 € [0, 1].

(a) Write down the heat equation and any initial and boundary conditions needed to find a unique solution.
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(b) Assumc that the following graph is the initial temperature for a homogencous heat problem with bound-
ary conditions, u.(0,) = 0, uz(1,1) = 0. Describe the physical meaning of these boundary conditions

and graph the temperature profile for ¢ — oc.
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(¢) The [ollowing graph gives the only nonzero initial configuration for the heat and wave equation. De-
scribe and/or draw the associated heat and wave dynamics. If there is an equilibrium state then be
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sure to state it.
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9. (10 Points) Quick Questions

oundary conditions for the ODE, F" 4 A\F =0, A € [0,00). Fill

(a) The following table contains diﬂ‘eren‘z%
in each tahle element with either a yes or aho.

Boundary value prob-
lem has a cosine solu-

Boundary value prob-
lem has a sine solution

Boundary value prob-
lem has a nontrivial

constant solution
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et cos(x) satisfies the differential equation iy = Uge-
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satisfies the differential equation wuz + ug = 0.
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(¢) Show that u(z,t) = ;
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(d) Tind the time ODF, consistent with the PDE us = tugy + F(a,t) such that u(0,() = u L,t) = 0.
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3. (10 Points) Suppose you are given the following spatial and temporal solutions to a 11D-PDE,

Ga(t) = Ape ™t eos(v/ Ay — If) + Bpetsin(v/ A, — 1), | (1)
Iy(2) = sh}(\/ M), Ap==2nm, n=1,2,3,.... (2)

(a) Find the general solution to the PDE.
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4. (10 Points) Find the three ODE consistent with s + .5t = gy + Uyy.
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5. (10 Points) Find the unique solution to

ou  0%u oz c (0,7
Dt 022 te(0,00)
w(0,t) =0, u(7,t) =0,

(4)
u(x,0) = 0.
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MATH348 — April 18, 2012

Exam II - 50 Points

NAME: \‘,4@_:& * :L_/

In order to receive full credit, SHOW ALL YOUR WORK. Full credit will be given only if all

reasoning and work is provided. When applicable, please encl

ose your final answers in boxes.

1. (10 Points) Modeling Concepts. For the following questions assume that we are considering the physical

problem on a bounded domain, 2 € [0,1].
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(a) Write down the heat equation and any initial and boundary con
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Hitions needed to find a unique solution.
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(h) Assume that the following graph is the initial temperature for a homogeneous heat problem with bound-
ary conditions, u(0,t) = 0, u(1,t) = 0. Describe the physical meaning of these boundary conditions

and graph the temperature profile for ¢ — oo.
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(c) The following graph gives the only nonzero initial configuration for the heat and wave equation. De-

seribe and /or draw the associated heat and wave dynamics. If there is an equilibrium state then be

sure to state it.
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2. (10 Points) Quick Questions
(a) The following table contains different boundary conditions for the ODE, F”

in each table element with either a yes or a no.

L AF =0, A€ [0,00). Fill

Boundary value prob- | Boundary value prob- | Boundary value prob-
lem has a cosine solu- | lem has a sine solution | lem has a nontrivial
tion constant solution

F(0) =0, F(L)=0 Na VYos AL

FO) =0, FIL) =0 | Yes oo ~o

F0)=0, F'(L)=0 ] ne Nea "D

F'(0) =0, F'(L) = 0 B> Nes w3 [2Ys) \(_e)_\’

= f(z —t) satisfies the differential equation ug = Ugy-

(h) Show that u(x,1) =
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(c) Show that u(x,t) = eit cos(x) satisfies the differential equation 11y = Uz

See \4.2,3*3‘,1

(d) Find the time ODE consistent with the PDE u; = tzs + F(x,t) such that u(0,t) = u(L,t) = 0.
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3. (10 Points) Given the following spatial solutions to a 1D-PDE,

Fy(z) = (3C>S(\/)\_n_$)5 VAw=n, n=0,1,2,..., (12)
where the temporal ODE is given by G7) 4+ X\,Gp = 0. =) G’\"VB A (—‘g b\'LB_’:\ ?)l
E3lnut) ¢
(a) Find the general solution to the PDE. CT \:H A R B sia 0= ot)
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(b) Solve for any um&)own constants given u(z,0) = f(x).
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(c) BEvaluate limy ;e u(2,t).

Thewa 1t we v e\ ALQA&A \i»l:jc %'\OACQ

4. (10 Points) Find the three ODE consistent with ugy + .5up = Ugg + Uyy-
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5. (10 Points) Find the unique solution to,

Ou  O*u xe (0,

Bt B2 te(0,00) (1)
u, (0,1) = 0, ug(m,t) — 0, (14)
u(z,0) = flx). (15)
%Qe KQ. ﬁi
3 Wit Yle g‘\é \l.b N
O & WWES(’L .
4/ = !
L) = Fl=viimas © v ogs Cos (%
- N " S Q)wx)) \T_{\N: I w0 |7 -
= G“\_Q: Ay&:f“c . =/ ::.)l)/
“\)\uwsg s NE0, L2, -
o5
W)= SEON
L k\b * Z‘AV\QOS U—NX\ o VL]C
n= i
k=3
Con A

wol = N i " b
) o A\/\ (os (S“_}\WM) ‘e/

g’br Ab)b\\,\, e VV'AO ) wav l\'\/\»5 E'X,%



Ipas e

MATH'348 - April 18, 2012 NAME: Koo % 3
Exam II - 50 Points A

In order to receiv&l full credit, SHOW ALL YOUR WORK. Full credit will be given only if all
reasoning and work is provided. When applicable, please enclose your final answers in boxes.

1. (10 Points) Modeling Concepts. For the following questions assume that we are considering the physical

problem on a bounded domain, 2 € [0, 1].

(a) Write down the wave equation and any initial and boundary conditions needed to find a unique solution.
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(h) Assume that the following graph is the initial displacement for a homogeneous wave problem with no
initial velocity and boundary conditions, u(0,¢) == 0, u(1,t) = 0. Describe the physical meaning of these
boundary conditions and graph the-&eﬂ@eﬁ-&b&m profile for ¢ — oo.
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(¢) The following graph gives the only nonzero initial configuration for the heat and wave equation. De-

scribe and/or draw the associated heat and wave dynamics. If there is an equilibrium state then be

sure to state it.
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2. (10 Points) Quick Questions

(a) The following table contains different boundary conditions for t

in each table element with either a yes ora no.

he ODE, F/ + AF =0, A € [0,00). Fill

Boundary value prob-

Boundary value prob-

Boundary value prob-
lem has a nontrivial

lern has a cosine solu- | lem has a sine solution
tion - constant solution
F(0) =0, F(L)=0 v %, X
F(0)=0, F(L)=0 v N N
F(0) =0, FI(L) =0 Y. Ve X -
F'(0) =0, F' 0 v X v

Show that u(a,t

(h)
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= In(z? + y?) satisfies the differential equation wasz + Uyy = 0.
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Show that u(z,t) = e' cos(z) satisfies the differential equation iu; = Uzg-

Find the time ODE consistent with the PDE w; = uy, + F(a, 1) such that u,(0,1) = uz (L, t) = 0.




3. (10 Points) Given the following spatial and temporal solutions to a 1D-PDE,

Gr (t) = Ane‘/\nt )

Fo(2) = cos(V/ M), An=m, 0= 0,1,2,3,....

(a) Find the general solution to the PDE.
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(b) Solve for any unknown constants given u(w,0) = f(=).

Wbeods A L A cos(5,5)
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(c) Evaluate lims e u(z,t).
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4. (10 Points) Find the three ODE consistent with wg -+ .0u = Uz 1 Uyy-
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5. (10 Points) Find the unique solution to,

Pu ot e (07) o
OiF 92> 1€ (0,00)

u(0,1) = 0, u{m,t) =0, (9)
u(z,0) = f(x), (10)
ug(z, 0) = 0. (11)
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