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

MATH 202 - Exam IT - Term 141

Duration: 120 minutes

Name: ID Number:
Section Number: Serial Nuniber:
(lass Time: Instructor’'s Name:

Instructions:
L. 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 9 pages of problems (Total of 9 Problems)

Page Points | Maximum
Number Points

1 8

2 11

3 9

4 11

5 9

6 11

7 16

8 8

9 17
Total 100
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1. a){4 points) Find an interval centered about = 0 for which
the initial-value problem

(r = 2)y" + (tanz)y = =, y(0) = 1,4/(0) = 0
has a unique solution.
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b) (4 points) Given that y = 22 + cz! + 3 is a two-parameter family of
solutions of a differential equation on the interval (—oc, 00) . Determine whether
a member of the family can be found that satisfies the boundary conditions

y(=1) = 0,y(1) = 4.
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a) (5 points) Determine whether the set of functions
Jilx) =22 +3, folz) = Vo + 2, Js(z) =4z — 3, fy(z) = 2° + 1
is linearly independent on the interval (0, 00).
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b) (6 points) Let L be a linear differential operator such that Yp, and y,, are

1 . .
respectively, particular solutions of L(y) = —3 cos? 2 and L(y) = 4sin’z. Find
a particular solution of L(y) = cos 2z.
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3. (9 points) Without solving the differential cquation, verify that

y=crx '+ cox — Inxis the general solution of 22y

——— . 4 . o -
. N 7 ~ B 4 t,A i % 5? ‘ . . %\% T -
@%@ %& j {ufi,x e Ve Y E That Tthhe % n el R

- X Q{; ;o O % B

|

e € T S ;

e,

b
4

. / iﬁ & oG C, € Lowd
e ogsoCiated W™ D,

Y
. “ — ,{fw A ¢
4+ Is

y' oy -y =1Inzx,

x> 0.

L2V *::{

[ fachow.



Math 202, Exam II, Term 141 Page 4 of 9
4. (11 points) Given that y, = = — 1 is a solution of the differential equation
(2224 2%)y" — 20~ 1)1/ + 2y = 0 on (—00,00), find a second solution y, that

15 linearly independent of y;.
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3.

(9 points) Solve D*(D — (D +2)?(D? + D+ 1)2y =0
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6. (11 points) Determine the form of a particular solution for
(D? — 2D + 2)y = 2?e*sinz — 2ze” cos . (Do not evaluate the constants)
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7. (16 points) Solve ' — 6y + 9y =
: y

4
Pt oy
iljg ¢ g Fhhe f?;{véyz"!%i)’{

#&;éf Py i‘ i D oA £a ‘éﬂ“}\é‘s’"@
AT Hi,%&fn,xégvxv’j éf’d{ A

: rvp o= o = ¢

ey

4 Tar

The qiven DE s s%g:@g?




Math 202, Exam II, Term 141 Page 8 of 9

8. (8 points) Solve the boundary-value problem z%y” + 3z + 4y = 0 subject to
y(1) = 4 and y(e™/?V3) = 0 on the interval (0,00).
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9. (17 points) Solve (D? 45D + 4)y = 3 — 2z + de”
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