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

MATH 202 - Exam II - Term 172

Duration: 120 minutes

Name: ,< E y ID Number:

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 8 pages of problems (Total of 12 Problems)

5. DE means differential equations.

Question # | Points | Maximum
Number Points

1 12
2 4
3 8
4 5
5 6
6 7
7 11
8 14
9 12
10 9
11 6
12 6

Total 100




1. (a) [8 points] Verify that the set of functions {e3* x €3} form a fundamental

set of solutions of y” — 6y -+ 9y = 0 on (—o0,00). [Do not solve the DE]
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(b)[4 points] Use part(a) to verify that y = ¢; €** +cp > + 2 37, where ¢; and
¢, are arbitrary constants, is the general solution of the DE y' — 6y + 9y =e*
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2. [4 points] Given that y = c;z® + cox* + 3 is a two-parameter family of solutions
of a differential equation. Determine whether a member of the family satisfies

the boundary conditions y(—~1) =0, y(1) =4.
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3. [8 points] Find a linear second-order differential equation with constant coefli-
cients such that y; = 1 and y, = e~ are solutions of the associated homogeneous

equation and yp, = ~ z2 — z is a particular solution of the nonhomogeneous equa-

tion.
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4. [5 points] Determine whether the set of functions {ze***, (4z — 5) €%, z€°} is
linearly independent or linearly dependent on the interval (—oo, 00).
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5. [6 points] Let L be a linear differential operator.
Assume y; = In z, y; = 2 cos z + 4sin z, y3 = = + 7 are solutions of the DEs:

L(y) = L L(y) = cos z, L(y) = z, respectively.
3 gz(*) 3 ()

Find a particular solution of the D
3 (x)

. 4 B 1 )
S’“CQ 36‘) = CoS (é)—)»b(-\» | = %C@S X ‘\'/z"flx‘f )

= i(COSX » X ¥ 3/1_

:% ‘jltx) TL3JCx)N5/Lj‘(x) - @

/E‘e"'\/ \DD The Su’)by‘;aS\' ”\cm PV\"’\dP\{/ Fhe ¢ ‘U\A"'d\n °‘F

3 '<?£é-’g)
Lig) = 969 ¢ jrllj?jl‘{ﬁ A2 .

—Cas Xyl SinX 4 2%+ lﬂwx



4/8 ‘ Math 202.172, Exam II

6. [7 points] Let y; = z7'/? sin z be a solution of z2y” + zy’ + (z* -~ 1) y = 0.
Use the reduction of order formula to find a s solution of this differential

equation. \pt
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7. [11 points] Given that y = sin z is a solution of y* +2¢y”+11y"+21/+10y = 0.
Find the general solution of the DE.
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8. [14 points] Solve the following differential equation by using
undetermined coefficients-annihilator approach

y' +y=cos z.
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9. [12 points] Find the general solution of the differential equation

' ! 6_42
y' + 8y + 16y = o x> 0.
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10. [9 points] Solve the DE:
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11. [6 points] Use a suitable substitution to transform the DE

tan™! (In .
y’ + = y *—g, z > 0, into a linear DE with constant coefficients.
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12. [6 points] Find a differential operator that annihilates
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