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

Maith 202-Final Exam- Term 163
Dhuration 180 minutes
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Instructions:
1. Caleulators and Mobiles are not allowed.
2. Write iegibly
3. Show all your work. No points {or answers without justification.
4. Make sure you have 16 pages of problems (Total of 16 Problems)
5. DE means Differential equation.
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b Consider the DE
(y+y cosx)de+ (2o + 3y sin 2)dy = 0, y > 0.

(a) [4 points] Show that the DE is not e
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(b) [4 points] Find an integrating factor that transforms into an exact DE,

(Do not solve the new DE)
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2. {8 points] Find a family of solutions for the given homogeneous DE

(4 N = vdy = 0. 25 0.y > 0,
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4.

[8 points] Let L be a lin
tively, particnlar solutions of the differential

Liy)y = 3 cos (2x)and L{y) =

W

iial operator such that yy and vy are respec-

I equations

v+ 1),

Hse the superposition principle Lo lind a particolar solution of

/ N <% 2 P 3 P B 3 .
Liy) =2 cos” x4 2° + 2.

{(Write your answer in terms of yy and y,).
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6. 18 points] Use the undetermibined cocllicients-annibilator approach method to
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(Do not evaluate the constants)
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7. [8 points] Find a particular solution of

oy 4 2ry Ay = e T >0
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(8 points] Determine the singular points of
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Classify each singular point as regular or irre ustify your answer. )
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4. 112 points| Use power series about the urdinary point = 0 to solve

E

(If the series solution iz infinite write only the first three nonzero terms).
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10. [12 points] Find the first three nonzer
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[8 points] Withont solving the system verily that
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form o fundamental set of solutions of the system X =

the interval (—oo, oo).
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13, [8 points] Given that A = 1
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find the general solution of the homogeneous system 87 = AN,
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i4. |8 points] I Xy = ( ‘ ) e?! s solution of the system

corresponding to the eigenvalue A = 2 of multiplicity 2. then find a second solution

Ao osuch that Xy and X, are lincarly independent.
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15. [8 points] Use variation of parameters to find a particular solution of
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