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MATH 333 EXAM x (Term232)

Q:1 (7 + 5 : 12 points) (a) Use the definition ofthc Laplace transfor to find

(b) Evaluate c{.*1,1r1, -;1}t -J

te) f [c.rall = "f €A+6.'l'a] d,t

= '*" * f- 1l- 'B';?, 4^'"

= -L i I'-u 
t* 

^,ilel 
d t

: rr';;9-'1* - af'-'*,'"
=T 8L '^ | o

- I -%1"+)fu"col?jdt-^oo

= + k lu'c*mlrt
= I -1- ffc,relf

A)PL

6 r* fr) f lcor| -- *

(=!,) f L ^i", 
* Lr (r- i)J

= { yr;(*-5tt)u(j-+{
= r tO 

; (r-i)*i * -(i -u,,)o'n9't'-)]

= { t-Cr-5)'"(r-+)}
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Qr2 ( 8+ $-12 points) Find the following:

t'r t-'{ari,--} 
", "{"-""*co}

^,(s-r ) (5+3)

Ar-g=-)+1,-l
2 = A(,3t?) tB(8-t)

.3=1.-The.n n= *'
,!=-3.-Tlre-o 0 = 2-

+
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Q:3 ( 12 points) Solve /(t) : cost + f, e-tf1t - r) dr.

S-0r f6*l =c^r* t ea :*fr*)
To{i"9 L T on batlr ,8;Je!, u}q 3€}

0

Fts,>_ 2 + l. rtt,)
A1+l )+l

(r- +.r)tr())=
t A f Fr.cl=
\-2+r /

l=()) =
A +l
8?+ I

_2 .._
)1+l
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Q:A (12 points) Solve the Initial value problem :

a" + 4y : 6$ -;) - 6U -+), y(o) : o, y'(o) :0.

T'r +4!= E(+-+)-sc*-€)
T.t;"1 Lo[*" f'-ou&rm on ]roJfr .tiJel,, ure

^x 
Y (t) -.Bf,ro) -Xrc.) r +Yrrl= €*-

qe)t-3r-!
e,

3J)>,/

) Q"*+)Y(8) = €
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Y(r) =

Jnvtr$n[ I
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.
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Q:5 (10 points) Let /r(") : a and f2(r): x2 be orthogonal onl-2,21. Find constants C1

and C2 such that /3(o) : a * Cfi2 * C2r3 is orthogonal to both fi(z) and t2(t) ot the same
interval.

( i I ( fr c:'), Faco ) = f 
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Q:6 ( 10+a: 14points) (a) FindtheFourierseriesofthetunction/(c) : {'' 
- t < x < 0

o. = *fr*>rx = *lirx * ({). = +-t "' 
01a<r'

Gn = *^"fir.-nxdl = * [{+*f - {+.r;nrar]

o

= Ugln-t- rfr(a';{
Tra n

-- 3 (-'>n
5a

= - | c-r'l + *;L+''t"f - *llrnnxd>11

= - r-Grl * +^ .f conrl^

+ +" (c^':nn-r)

+ 2=--(r='>h-r)
ha ,(

'1 
{c*',= +.iLH""*h=l

.- +{e'tr)>';n,(

(b) Use the results of (a) to show that

n'_.,_ I _. 1_ l -tZ-. 22,82 42,.......

At:c=or'lhc Jea'a conv<-rn cr to Z<to

o = I *i.a-gP'44"-ro5 h=,

= ^] . ia.*'
5 Yr=' h r-

- | c-rf
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Qr7 (12 points) Expand l@) = r, - lt < o < zr io a Fourier sine series.
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S,ice f .-) ; o^A "JJ [".+i-]*[.* eo=o on:6
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Q:8 ( 16 points) (a) Pind the eigenvalues a.nd the eigenfunctions of the Sturm-Liouville
problemr 

r2y,, + ay,+ .\y : 6, g(1) : 0, g(b) : 0.

(b) Put the differential equation in self-adjoint form.
(c) Give an orthogonality relation.

Seo: Aur.;.l.;o...., eluoh'c. *.:-ti:-Y,r,#

Q) _I=oi \r\ =o/o o -.,oln
G en"rol tsJ u''i <m ! = Ct )t- + Lq ^ ''rr -

f,cr)=o + q-=o ; Ucsi=o=calnS )ce--o

$: o HviJ ,S"tuh'm

(i,) )\>c1 '. Y = q c"., (JT lnx) +Q 8r'n ('11 1^x)

ttt)=o + C1 =6
!ts)=o .o'u ;,f;;^:Tj";].hr, .= \a,2, -

:) J)- -ln 5 -- h ^ Cce +6)

Eiynfut''h'ons o^'<

t = c ,)i, (t:a u,.)
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Qr,) IJS- I m=aJT G s, t =
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