Math 333 Final Exam (Term 222) Page 1 of 9

Q:1 (25 points) Use separation of variables method to solve the problem

O*u  Ou
a0 oy ! y b 0\
072 at‘()<r<7r >
subject to the boundary and initial conditions
ﬁ —o, M o0
ox|,_q or|,_,
: _ (@, 0) =, 0 < <m
UxCo, Ty =0 S w(oy=o0 = Al @
Lxcr, ) =0 D X'CR)=O- Ak @

W = - Tl )T =0 = Tei)s EE
= N = W

‘ o and X m=0 O
A X'HEINX =% W\ (o) zo amd X C

: =01 Moo o X= ax+Q
%' ®)=0 = L= =
(5> '\:“‘BU" wV_ £y =0 _ @
= % = G (;mh°<3L+ C; ?)1ch(1

X\:qp{ﬂ;\ﬁcxv(x-\—o(Ca caoh X .
x'(e)z=0 = H =0 avd X'CR)Z

Pt @ T o 2y = ., sl Gy BindX

' o3>0 Uy oLAR=0 B K 9 _
\C) N o = - LG BIRAX £ ,,Lc;_(:cy\=(1
- },B“K)h—:\/'l)’{—‘ (CFFU)

Voy= -0
—o0D <= _ _
XCD) =2 ]T:O = }\na{l\ @

% cxy=o = g Hrd
2 :f&/‘;ﬁl
-k
S %¥nT Ch ol T € @D

eal Dalukon & PV oy
The e _ .
e <SS An € cad %

@
s
Lsig ua,c3:mpw&3¢\ . @

Lneuk) = Ao +

~
Ao = _\% lxdi s =

A uy!
o

Anz 2 XA’)CCo}“'i dae & w//
~ o Ty

Hance - o) Y
= = ol -

uoeLtys &+ 2 2L e ot CD

7/ 'plﬂ

h=!



Math 333 I"inal Exam (Term 222) Page 3 of 9

Q:2 (20 points) Use separation of variables method to solve the problem

0*u 0%
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subject to the boundary and initial conditions
w(0,y) =0, u(l,y) =0, 0<y<lI,

u(z,0) =0, u(z,1)=1, 0<z <L

\) _6
' X-
Led UCX 4y = X OO YY) . Then X;’()_ = _ \_(\_{_’_ =N —.-;&%(‘t);\i:g
U(e,4)=e 3 K(e)=0 | i .
UL Y)=a D xX)=0 uex,0) =0 =
: ~ < | 3
G> xzo0 s »x'"zo > iclf_-';;%:o . %Cl):c\'\‘:]v\aj el ()
®¥N =0 B &g =0
wh & X
v ' Ve e o = €z cophkxE <4 | \a&‘(:)
G N\=-<ot x'_gdx=o = ;4603:50 & @50 o soo=e T

>LL\) -0 _,—Z)'La_’:o

Qod L:,"E)—é £ X = g @e>t & S in X .
Kley=c = CS =e =" 7\_9 h:\J')Jg) -
)(C\) =0 ':9 %%\69( =0 = IO

KOV = CBbmAX

,_O
—a K

_ ehnr \

oy A

- \(;oc_\:a = O =2\ = pishnt] @
X (=) =

a5 - Pelds _
The 3U\?e~(\oo>:\\tx );’:‘; \i"; %A “ 7’\% R, )) \;ﬂ\ﬂ v\j

\
U%\VQ Qe ) =) )u,\.ﬁ_%.e} 1 _ 3_54 % inAXd X @
A BEPRR T T

A B ? _CarnNA

o g e, = Z 0]
"

& i ®

\r—\a\cq e E\—-C—-\g\] }\\%T\R')Cﬁ»-‘rﬁ'mra/

= AY\: Q &\-(—\{]
< 3
aovsy = d 2 S de




o th — ==

Math 333 Final Exam (Term 222) Page 4 of 9

Q:3 (20 points) Use Laplace transform to solve the problem

u P
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subject to the boundary and initial conditions

w(0,t) =t, lim w(z,t) =0, >0,

w(x,0) =0, % =0, z>0.
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Q:4 (20 points) Use separation of variables to solve the problem
u  10u 0%
ot ror o2’
subject to the boundary conditions

u(Cyt) =0, t >0,
u(r,0)=0, 0<r<C,

O<r<C,t>0,
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Q:5 (20 points) Find the steady-state temperature u(r, ) in a sphere of radius € by solving
the problem
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u(c,8) = cos(6).
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Q:6 (10 points) Il F = (a?y® — 2 da%y2z, y*2%), find (i) curl F and (ii) div F.
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Q:7 (10 points) Find the Fourier cosine integral representation of f(z) =e™*, z > 0.
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Q:8 (15 points) Use Fourier sine transform to solve
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w(0,t) =5, >0,
w(,0)=0, >0
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