King Fahd University of Petroleum & Minerals
Department of Mathematics
Math 333 Final Exam
The Second Semester of 2023-2024 (232)
Time Allowed: 160 Minutes

Name: ID+#:

Section/Instructor: Serial #:

e Mobiles, calculators and smart devices are not allowed in this exam.
e Write neatly and legibly. You may lose points for messy work.

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

Question # Marks Maximum Marks
1 13
2 15
3 18
4 15
5 18
6 18
7 18
8 10
9 15
Total 140
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Q:1 ( 13 points) Let F(z,y,2) = (zy,y%2,2%). Use the divergence theorem to evaluate
JJ (F - n)dS, where S is the unit cube defined by 0<z<1,0<y<1,0<2<1
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lem:
y'+ly=0, y(0)=0, y/(L)=0.
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Q:2 ( 15 points) Find the eigenvalues and the eigenfunctions of the Sturm-Liouville prob-
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Page 3 of 10
Q:3 (18 points) Use separation of variables method to solve the problem
Pu  Ou
@ Bt D<zg=m >0,
subject to the boundary and initial conditions
u(0,t) = u(m,t)=0,t >0
Sal < u(z,0) =z, 0<z <m. |
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Q:4 (15 points) Consider the Laplce equation

u  Pu

5;_2,-{_8—!!2:0, D<r<rm D<y<mnm,

subject to the boundary and initial conditions
u(0,y) =0, u(m,y) =0, 0<y<m,

wz,0)=0, u(z,x)=1, D<z <=

If X(z) = Bypsin(nx) for A = n? is the nontrivial solution obtained by using separation of
variables with u(z,y) = X(z)Y (y), find the general solution of the problem.
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Q:5 (18 points) Use Laplace transform to solve the problem
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subject to the boundary and initial conditions

T >0 >0,

u(0,t) = f(t), xliglg u(z,t)=0, t >0,

u(z,0) =0, %l =0, 2> 0.
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Q:6 (18 points) Use separation of variables to solve the problem

Pu 10u *u
W'l’;gr———a't—z, D<r< @ >0

subject to the boundary conditions
w(C,t) =0, t >0,
u(r,0) =0, 0<r<C,
ou
—| =100, 0<r<C.

Ot |0
Solution u(r,t) is bounded at r = 0.
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Q:7 (18 points) Find the steady-state temperature u(r,6) in a sphere of radius C by solving
the problem
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Q:8 (10 points) Find the Fourier integral representation of the piecewise-continuous function

0, z<0
f@)=4 1, 0<z<2
01 > 2.
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Q:9 (15 points) Use Fourier sine transform to solve

Pu  Ou

k@=a‘, z2>0. >0

subject to the conditions
u(0;t) =2, 1>,

u(z,0) =0, z>0.
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