King Fahd University of Petroleum and Minerals
Department of Mathematics

MATH 333 - Exam 2 - Term 212

Duration: 120 minutes

Name: )V e \/\/ ID Number:
T \ S d
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 9 pages of problems and the formula sheet. (Total of 7
Problems)
Question # Points Mliﬁzlslm

1 12

2 8

3 9

4 16

5 11

6 9

7 10

Total 75
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1. [646 points] Find the Laplace transform of the following
(a) f(t) = (t + cost)’.

(b) the function f(t) defined on the interval [0,00) and whose graph is given
below
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2. [8 points] Solve the initial value problem using Laplace transform

Y +y=6(t—2n), y(0)=1,9(0)=
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3. [9 points] Use Laplace transform to find the solution of the integral equation
t
f(t)+f t —7)dr = g(t), wh ={L 0st<2
| t=)dr=g(), where g(t) = { 7 JS!<2 .
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1
+2—5+49 .—g.

4. [12+4 points] (a) Find the Fourier series of the function

2z
—, 0<z<m,
f(x)z{ i :
2, 7<z<2rm

(b) Use the Fourier series in part (a) to show that 1+ — L
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5. [11 points] Find the eigenvalues and corresponding eigenfunctions of the follow-
ing boundary value problem

=y +zy +dy =0, ¥(1)=0, ¥'(2) =0.
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6. [9 points] Expand f(z) = 2, 0 < z < 2, into Fourier Bessel series using Bessel
functions of order 2 under the boundary condition J;(2a) = 0.
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7. [10 points] Write the first Two Nonzero terms of the Fourier Legendre series
of the function f(z) =2° -1<z<1.
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