KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS-:
Department of Mathematics and Statistics
Math 301 Final Exam (163)

Exercise/Question # | Mark

1 20
2 20
3 20
4 20
Q1 10
Q2 10
Q3 10
Q4 10
Q5 10
Q6 10
Total 140




PART 1: Written

Exercise #1: (20 pts) Solve the boundary value problem using the Laplace transform
%:c2%,0<x<1,t>0
u(0,) =0, u(l,t)=0,t>=0

u(z,0) =0, %(z,0) =4sin(3rz) , 0 <z <1



Exercise #2: (20 pts) Solve the following problem using the Fourier transform leaving
the solution in integral form

ot Ox2

@:k&, —o<r<oo,t>0
u(z,0) = e 31,

where lim|g| .o u(2,t) = 0 and limg| .o Uz (x, ) = 0.



Exercise #3: (20 pts) Consider the Sturm-Liouville problem

{y”—i—y’—)\y ., 0<z<1
y(0)=0 , y(1)=0

(a) Write the differential equation in self-adjoint form specifying the weight function as well
as an orthogonality relation.

(b) Find the eigenvalues and corresponding eigenfunctions

(c) Use (a) and (b) above to obtain the eigenfunctions expansion of f(z) =e™2 ,0 <z <1

as well as the value of the series at x = %



Exercise #4: (20 pts)
(a) (10 pts) Find the first four terms of the Fourier Legendre series for the function

-1, —1<z<0
ﬂ@{ 2, 0<z<l1

.(b) (10 pts) Find the Fourier integral representation of the function

0 ,r<-2
-1, —2<z<0
o) =93 2" o<a<2

0, z>2



Part 2: MCQ

Q1) (10 pts) Consider the equation y(t) = cost + f[f e "y(t — 7)dr and let Y(s) denote
the Laplace transform of y(t) then
(A) Y(s) = 55

(B) Y(s) = &3
(C) Y(s) =55
(D) Y(s) = &5
(E) Y(s) = 555

Q2) ( 10 pts) The inverse Laplace transform of

Fls) = 2382 + SS—:—ll
(A) 26 (t) — 3¢~ 2 [cos (3t) — £v/3sin (51)]
(B) 2u () — 3¢~ [cos (v/3t) — 1v/3sin (V3t)]
(C)d(t)—3et [cos (%\/gt) — é\/gsin (%\/gt)}
(D) 26 (t) — 2e~2" [cos (V/3t) — 1v/3sin (v/3t)]
(E) 20 (t) — e~ 2! [cos (3v/3t) — ﬁg sin (%\/gt)]



Q3) (10 pts) The Laplace transform of f(t) = te™ %

(A) G
®) G
(©) iy
(D) Qijsfg
)

sin(3t), .is

Q4) (10 pts) The Fourier series of f(z) =z, —7 <z < 7 is

(A) Yy 252 sin (k)
(B) Yy S sin(ka)
() Ypny S sin(kz)
(D) 3y 252 cos(ka)
(B) Yyny 25 sin(kx)



Q5) (10 pts) The Fourier-Bessel series expansion of f(z) =z, 0 < x < 3, in Bessel functions
of order one that satisfy the boundary condition J;(3c) = 0 is

(A) 2 anl mjl (Banm)
(B) Y21 arga@any i (0n)
(C) 2 ZnZl mjl(anx)
(D) 33,21 w7 1 ()
(E) 2 an mjl (an)

Q6) (10 pts) The general solution of z2%y” + zy’' + (32% — 1)y = 0, is:

A) 01J1 ([E) + CQYl (l‘)

B) a1y (\/556) + Vs (\/§$)
C) e1d 5 (x) + 2 5 ()

D) 01J1 (\/gl') + CQJ_l (\/gf)
E) ¢1Jo (V3z) + e2Ys (V32)



