King Fahd University of Petroleum and Minerals
Department of Mathematics

MATH 333 - Final Exam - Term 212

Duration: 150 minutes

Name: 17’4}1 5“\/(’ Y M £ \/jl/- ID Number:

Section Number: Serial Number:
Class Time: Instructor’s Name:
Instructions:

1. Calculators and Mobiles are not allowed.
2. Write legibly.
3. Show all your work. No points for answers without justification.

4. Make sure that you have 10 pages containing 6 problems and the formula sheet.

Question # Points M;ﬁﬁlslm
1 18
9 22
3 18
4 18
5 15
6 14
Total v
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1. [18 points] Solve the heat equation using separation of variables method
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2. [22 points] Solve the Laplace equation using separation of variables method
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du du
_— _— = 0, 0 < < 1.
5y @0 =0 5@ z

u(Uay) =01 'U-(l,y)=y, 0 <y< 1

\/ ~ 7" e
LC-t M()’rd): X(?)Y(j) ‘{,’)ZCH )\/I/Y+)( ”:'O'% )( - - ~7/— >\

e feduce —qud)( )= e an/ \/// M=o @

- 0) =0 ﬁ"é/ ')’/) X(Z}y(l) 9/7()) o
%%“}(”w): Xoo Yoy =0 = Ve (7(’

u(o/ X('OB /(3} -0 :@ )((0) =0 @

we dust save Alepaddes Y= AY=0 V0o, Vin=o-

The amul,lara eil/vladlb”d - )V‘ @

Case s N=o=nm g M=%,0 aid /761((9 V(g) g

r——

. Friviol
_ Vst v a
;//’!(a):c;\f B,: o awj <o Y(y)— A'CD‘J ) Colutitn

(o) =

) =T .
Cale 2. >\70» Le’t K= o2 A>0 . Tham 5"”1:—0(7:‘ o= ) X

o WAy = \’, y= &, S )+ i3, Coshiay)
y(j) /), cosh(xy) = B swh @y ¢y J &
Y{ _ o+f\g -o= b:.

(o) = . o
= mn @ Q
. o = A.=0 Sl SMAL
\/ o)=°= &/71 @)+ o

$o \)(9) = = U—()(ﬂ)‘é) ZL)f)‘ff al Sol w‘l’wh@

Scanned with CamScanner



4/10 Term 212, Math 333, Final Exam
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3. [18 points] The temperature in a circular plate of radius 1 is determined from
the boundary-value problem

*u 18u _ du

mtrg =g 0<r<bLt>0

u(l,t)=0, t>0

u(r,0)=5, 0<r<l

Use the method of separation of variables to solve for u(r,t),
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4. [18 points] Solve for the steady-state temperature u(r,#) that is determined by
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5. [15 points] The displacement of a semi-infinite elastic string is determined from

Pu_
dz2 ~ e’

z>0,t>0

u(0,t) = (1 — %(t — ))sint, ,liﬂ,u(z’t) =0, t>0

ou
ot

where % is the unit step function. Use the Laplace transform to solve for u(z, t).
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4

6. (14 points] Use an appropriate Fourier transform to solve the problem

Pu  u

@+(.—3-y?=0, O<z<m,y>0

u(0,9) =0, u(my)=e?, y>0

u(z,0) =0, O0<z<m.
Hint: You may need one of the following Fourier transforms
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