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Math 333 Final Exam
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Time Allowed: 160 Minutes

Section/Instructor: Serial f:

o Mobiles, calculators and sma.rt devices are not allowed in this exam.

o Write neatly and legibly. You may lose points for messy work.

o Show all your work. No points for answers without justification.

Question f Ma.rks Maximum Marks

1 13

2 15

3 18

4 15

5 18

6 18

7 18

8 i0

I 15

Total 140

0



Math 333 Final Exam (Term 232) Page 1 of 10

Qr1 ( 13 points) Let F(x,g,z) : lry,yzz,zs). Use the divergence theorem to evaluate

lJ $ . n)dS, where .9 is the unit cube defined by 0 < c < 1, 0 < g ( 1, 0 ( z ( 1.
s

( Divergence Theorem: /J (F .n)ds : IJI $ .F)dV )
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Q:2 ( 15 points) Find the eigenvalues and the eigenfunctions of the Sturm-Liouville prob.
lem:

y't + \y -- 0, y'(0) : 0, at(L) :0.
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Q:3 (18 points) Use separation of variables method to solve the problem

02u 0u
Arr: At' 

0<rcz' t>0'
subject to the boundary and initial conditions
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u(0, r) : u(r,t) = 0,t > 0

Ssl : z(r,o) : r, o <r <t.
Lel qclt) = xcx)Tfr) + xttf = x-T, 9 Xt, = Tl =o\rrtort)= o e X(o)T(r):6 J )<(o)=o )< 1-
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Q:4 (15 points) Consider the Laplce equation

02u 02u

A", * Ayr 
: o' o< r <ln'o<Y<1t'

subject to the boundary and initial conditions

u(0,il : 0' u(tr'Y) : 0, 0 < Y < ur,

z(o'0) : 0, u(t,t) : l, 0 < x < r.
It X (x) : B"sin(rx) for ),: n2 is the nontrivial solution obtained by using separation of
variables with u(r, g) : X(x)Y (y), find the general solution of the problem.

Llf u(x/Y) = X(1 )Ytl), w-e 3<1
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Q:5 (18 points) Use Laplace f,1nnnfs16 to solve the problem

^?,' 
: ff' "0' '>o'

subject to the boundary and initial conditions
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S-l :.

u(0,t) : /(t), Jijgu(z,t) : 0, t > o,

u(c,o): o,xl,_:0, o>0.
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Q:6 (fE points) Use separation of variables to solve the problem

#.:*--#,'<rcc,t>o,
subject to the boundary mnditions
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u(C,t):0, , > 0,
(r,0) :0' 0 < r < C'

Yl :roo. o <r<c.
dlr=o

Solution u(r,t) is bounded at r : 0.
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Q:7 (18 points) Find the steady-state temperature r(r,0) in a sphere of radius c by solving

the problem

&u 2fu 7 02u cot? 0u

*_=_r-;A*F-,r-*T A:0, o< r<c, o<o <r,

u(C'|): 5'

L.-t t^ (Yr c!) -- R tw ) e Co) . Thr o

R'r 
"' 

*:T'c';; Ir o.' r S R.6)= o
g' ^r1c.rl+e^rrl ^ _ eJl+cJ& e) _ 1
= G"+cJG e'+ tr6=.,Go-^.d vadl+ zyRl- AR=o

Lej !( = co-)O . 
-fl^u-n--d_;; 

e'1, -:1 5'qrl -P 16 ce) = o

Far X:n (n+l)r\=o, lra, -- r €ntr)= Pn t:t)i 6nt1)=Po(cq-!6)

N.. ^rtRl'+7rR)-XR:o
- R = c1 vl + Ca i(\+t)

Lr(^rro) ,,o b orrnr\qj :> eg=O '

F--au.l

Ur\lfit

'"f;;.) = i A"'Y\ Pn (dG)
f\:6

Lr C cr o) = 5, ure- 3e1

An Cn - Ua* I"t 9,''(coro) jri'oJCI
d

An:o-, rn\+6

2 [o ?o a.**) P.(dtG) 'B'iodo
?.d

L I 
t 
P"..', i. tr IJI

e_ J-
-t

+ j'.* = Z '2'= 5

81 .rt\-1-^"1'ly

Ao=

=

f\entq ut'Y/o) Pa Ccolo)

,{
=Ao
=5
=5

Yr?.*,



Math 333 Final Exam (Term 232) Page I of 10

Q:8 (10 points) Find the Fourier integral representation of the piecewise-continuous function

( o, r<o
I

I@\: I r, 0 <x <2.
I
[ 0, z>2.

oo

Ata) = [ {c-tc-r,{rd:(
-a) 1

= Joo tu.r,dlJr' + f 1 G)al dx
-oJ o

^?= J'c^r,'r 
x J:t -= 8f

o

oo

B c/) = J S.o, lB,fiax d a

-ca e

= J1-A';ax)\oQ

- Crrtll I__7_ l"

= | ' c"s'e<
*

fotrriex ;}.3-q! a."},*'-'"t*h'an ;
,)o

fc*r= * JKry*)c..,,ar+

@
n+ I o. olAr JXlq

Q#>;"']rr

#&'



Math 333 Final Exam (Term 232)

Q:9 (15 points) Use Fourier sine transform to solve

Pu AuoAa:d, r>0, t>0,

subject to the conditions 
u(,,t) : 2, t > o,

u(r'0) :0, z>0'
S;'tr G\eLrxx'J= T, lutJ
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U("{,t)= c e + 7
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