King Fahd University of Petroleum and Minerals
Department of Mathematics and Statistics

Math 202 - Final Exam - Term 143

Duration: 180 minutes

Name: K.e,,)/ ID Number:

Section Number: Serial Number:

Class Time: Instructor’s Name:
Instructions:

1. Calculators and Mobiles are not allowed.
2. Write neatly and eligibly. You may lose points for messy work.
3. Show all your work. No points for answers without justification.

4. Make sure that you have 12 pages of problems (Total of 12 Problems)

Question | Points | Maximum
Number Points
12
2 12
3 10
4 14
5 14
6 10
7 12
8 12
9 14
10 10
11 10
12 10
Total 150
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1/12 Math202.143, Final Exam

1. (12 points) Find the general solution of the homogeneous linear system
X' = AX where A = ( g 1).
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2. (12 points) Use variation of parameters to find a particular solution X, of the

nonhomogeneous system X' = AX + _11 ¢! where

X.=q ( % ) et +cp ( } ) e form a general solution of the associated homo-

geneous systermn.
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3. (10 points) Use matrix exponential to solve the initial-value problem
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X-(O 3)Xsub_]ectt0X(U)—(3).
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4. (14 points) Find the general solution of the homogeneous linear system
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5. {14 points) Find the first four nonzero terms of the series solution of the equation
1
3zy” + (2 — )y’ — y = 0 which corresponds to the indical root r = 3 of the
singularity z = 0.
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6. a) (5 points) Find a homogeneous Cauchy-Euler differential equation whose so-
lution is y = ey x° + CoI.
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‘ independent on the interval (—oo, 00).
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7. (12 points) Find the general solution of " + 2y’ + y = ™™ Inx.
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8. (12 points) Find the general solution of the differential equation
(1-2z—2¥)y"+2(1+z)}y — 2y = 0 given that y; =z + 1 is one solution.
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9. (14 points) Given the differential equation zdz + (x%y + 4y)dy = 0.
a) Show that the differential equation is not exact.
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10. (10 points) Determine the form of a particular solution of ¥ + dy = cos®z by

using the undetermined coefficients method.
(Do not evaluate the coefficients).
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11. (10 points) Without solving the system, show that

1 1 1
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12. (10 points) Solve the given differential equation by using an appropriate sub-
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