King Fahd University of Petroleum & Minerals
Department of Mathematics & Statistics
Math 513 Major Exam 1
The Second Semester of 2021-2022 (212)
Time Allowed: 120 Minutes

():1 (15 points) Find matrix exponential of the coefficient matrix of the linear system

(1) =z — 4y + e*

and solve the linear system using matrix exponential matrix = - ;
yit)=r+5y+e

Eigenvalues of the coefficient matrix are A = 3.3
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Q:2 (10 points) Find eigenvalues and eigenvectors of the matrix A = [
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Q:3 (10 points) Find the Fourier series of f(t) = t 0<t
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Q:4 (10 points) Find the complex Fourier series of f(t) = t* — wt for —7 <t < 7.
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1 0<t<

< [
0 m<t<2m

Q:5 (15 points) Solve the differential equation y"—5y'+6y = f(t), where f(t) = {

s _ _ i . . 1 2 = sin(2n— 1)t
and f(t) = f(f + 2m). Use Fourier series f(t) = 5t = 2. ﬁ
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Q:6 (15 points) Find eigenvalues and eigenfunctions of the boundary value problem
y' '+ Ay =0, ¢(0)=0, y(m)=0.
Find eigenfunction expansion for f(r) = r.
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