King Fahd University of Petroleum & Minerals
Department of Mathematics
Math 333 Major Exam II
The Second Semester of 2023-2024 (232)
Time Allowed: 120 Minutes

Name: =5 | b
Section/Instructor: / Serial #:
= e

%
e Mobiles, calculators andsmart 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 12
2 12
3 12
4 12
5 10
6 14
7 12
8 16
Total 100
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Q:1 (7 + 5 =12 points) (a) Use the definition of the Laplace transfor to find L {cos(Zt)}
(b) Evaluate E{sin(t)u(t - )}
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Q:2 ( 8+ &=12 points) Find the following:

(&) E-l{ﬁ} (b) C‘{e‘” COS(5t)}

@ S % A
22,93-2 m
)
A
T 3o T3

=2 R ACEs3) ¢ 803D
Let A=1.Then A= -

et A=-3 . R = 2
L Then -3

P R [
‘é:“‘“'; = o gph ST e
98- 5
a1 - 4 PuEt r P
T 1=maias. T 4 . 33

e}

y

\&
>
29



MATH 333 EXAM II (Term 232)

Q:3 ( 12 points) Solve f(t) = cost + fot e~ Xf(t — 7) dr.
Sab $C3) = cart + é**f(i)
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Q:4 (12 points) Solve the Initial value problem :

V' +ay =8t - 3) =8t - ), ¥(0) =0, ¥(0)=0,

W 4y S(2-5)-8(2-1
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Q:5 (10 points) Let fi(z) = z and fa(z) = z? be orthogonal on [—2,2]. Find constants C,
and C; such that f3(z) = z + C1z? + C,2? is orthogonal to both f;(z) and f,(z) on the same
interval.
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0, —-w<zx<0
Q:6 ( 10 + 4 = 14 points) (a) Find the Fourier series of the function f(z) =
x " 3 = z, D=2 <nx.
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Q:7 ( 12 points) Expand f(z) =z, — 7 <z < in a Fourier sine series.

Shce J;Ux) K ORR add -Fuwn\)ncm ‘W\e@(szm—k QQ:O/Ontﬁ
=

Ay
\fm = LJ X SwmnX dX
~
o . A
e 'lCaND(/ +J1.Ca>>“7(o\g
~ S o -

l
X Q) i X5
1 - D" 4+ TaA j‘Ca))’\de
e 3

A
’ P
S i iy LK’/QQ—-‘ “I]
MK n
c

= B
)
SRR B e T
i N
| hus 20 Q 0Ny )

&CX) & Z s (=% . SN



MATH 333 EXAM II (Term 232) Page 9 of 9

Q:8 ( 16 points) (a) Find the eigenvalues and the eigenfunctions of the Sturm-Liouville

problem:
2y +zy +y=0, y(1)=0, y(5)=0.

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