King Fahd University of Petroleum & Minerals
Department of Mathematics and Statistics

MATH 568, Semester 172 (2017-2018)

Final EXAM
May 9, 2018

Allowed Time: 3 hours.

Student Name:
Student ID Number:

Instructions:

1. Write neatly and legibly -- you may lose points for messy work.
2. Show all your work -- no points for answers without justification.
3. Make sure that you have § problems.

Problem No. Points Maximum Points
1 16
2 6
3 16
4 16
3 16
Total: 70
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Problem 1. Solve the problem

Au(x,y) + 3u(x,y) =0, in (0,7) x (0,m)
{u(n, y) = —2sin5y
u(x,0) =ulx,m) =u(0,y) =0
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Problem 2. Check if the following problem has a solution

ou
— = 2, on dD,

—Au = xy, inD
an

where D = {(x,y) / x*+y?*<1}.
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Problem 3. Solve the problem

{ut(x, y,t) —Au(x, y,t) = u(x,y, t), in R? x (0, o)
ulx,y,0)=x+y
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Problem 4. Write down a solution for the problem

utt(xJ t) T 4'uxx(xj t) = f(x: t):
ul(0,t) =0,

x>t >0
t>0
u(x,0) = uy(x), u:(x,0) = uy(x) x>0
where uy (@) = u; (@) = f(0,t) =0, vVt > 0.
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Problem 5. Solve the problem

uee(x,v,2,t) — 9Au(x,y, z,t) = 0, in R3 x (0, )
{ u(x,y,z,0) = z+ xy, in R3
w(®Eyz,0) = 1+x2, in R3
Sol.  lr X=xy, %) S
+
U (X1 = _;%r- %g U, (X4t agj]+ ﬁg%(wﬁ)@l%
13)=" 15)=1
+ d
i, o e S[(ga’cg )+ (% s, ) (43¢5 ﬂ 5]
| 121 =1
%
13)=1
| S. B3t dg
2 &(é#’t%)‘l%*—&wﬁd% *%iggzcj 3 3&%1 3
1511 15)=1 [51=1 ee

T 5 s AS,

[5)=1
"[‘TQ(%-\-'X%\-\- o dfun- é“kﬁm\s

\)

I



S, g CJS 2 2
i T "&K Dm g 3
= 3 2

3
S, <)
s ¥ = 2 SR
g v Salaesryg dids
- e > z
=) /l-tck:—\—‘-f/gs LB
1 & R
Thas gy
g éﬂdsgz 2 g & b Toane e
(e
S(a) = 6



.S\m;.‘(l('% ; We "Lad‘c-

A

Js '
5% ““‘9'“ rsnl L gcdo=o
S,\(o) o°; i i b
5o ¥
/45 ) gg g1€1clgszg J I’-aoSBS\v\B L dcdb= B
S‘\(O) © \J“-rl
/-—’A»\ |
Thoss \I,‘:%K(}w@
r\]ovJ,
T—Z_:g [41—@?*31) jclgsz &AQS+ ¥ Sdgf
%)= 1 ) g oy
AT LN
e gi dSS
(S)=1 [s1=1
( ) % o A1 9 2'.8 Jﬁ)
= YrR(A+2)+ ; ?-S & -
i VA=
e o 503
*g S r‘zc.oSQS .
S rdedb = - caBNN 14 o2 df
A 4 5
:._'ﬂg W
j=ir ®




= %
= 2 z Z.TT
Thas = L#rr(4+7t)+'3+ =7
Sopyx\'\;\f\ l'S
S #

UC)(,%)f- %(5/?"1((3—\—1‘6)) :«:T( 41‘\'(4—}%)1-12”‘[:]

e

2*"“& + (142 )+3t3

.




