King Fahd University of Petroleum and Minerals
Department of Mathematics

Math 202
Final Exam
221
December 25, 2022

EXAM COVER

Number of versions: 4
Number of questions: 20

This exam was prepared using MC Exam Randomizer.
For questions send an email to Dr. Mohammed Alshahrani (mshahrani@kfupm.edu.sa) You can
download it by scanning the code




King Fahd University of Petroleum and Minerals
Department of Mathematics
Math 202
Final Exam
221
December 25, 2022
Net Time Allowed: 180 Minutes

MASTER VERSION



221, Math 202, Final Exam Page 1 of 10 | MASTER |

1. Consider the following functions

@)y=0 My=2 (Jy=22r (d)y=2"
Which of these functions are solutions of the differential equation xy” — 3/ = 07

a,b,d only (correct)

2. The solution of the linear differential equation y—x — x = 2y

dy
with y(1) =5is z =

4
(a) 2y2 — Egy (correct)
24
(b) y* — Y

(c)y—4
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d 1
3. If y is a solution of the differential equation a:—y +y = —;, then there exists a
L Y
constant ¢ such that
a) Y3 =14cax™3 (correct)

dx 49% 4 6zy

4. If y is a solution of the exact differential equation — = , then there
dy 3y? + 2x

exists a constant ¢ such that ¢ =

4

(a) 3xy2 + 22 + g y3 (correct)
4

(0) ay %~ 3y

4
(c) 3xy2+x—|-§y

4
(d) 3zy® +2° + 3 y?

3
(e) a:y2+a:+1y3
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5. The linear differential operator with least order that annihilates the function
f(z) = 8x —sinx + 10 cos bz is:

(correct)

(a) D%+ 26D* +25D?
(b) Db +26D? + 25D
(c) D*+ D?
(d)
)

(e) DS + 25D 4 26 D2

6. Given that y = sinx is a solution of the differential equation
yW 20" + 119" + 2y + 10y = 0.

The general solution of that differential equation is y =

(a) cicosx + cosinx + e 7 (c3 cos 3x + ¢4 8in 37) (correct)

b) c1cosx + cosinx + €” (3 cos 3x + ¢4 sin 3x)

)
)
(c) cicosx + casina + e (cgcosx + ¢y sinx)
(d) ¢1cosx + cosinx + ¥ (3 cos 2z + ¢4 8in 2x)
)

(e) ¢y cosx + cosinx + ¢3cos 3x + ¢4 8in 3x



221, Math 202, Final Exam Page 4 of 10 | MASTER |

7. If y, = wpe” — 1+ e “tan"' e’ is a particular solution of the differential equation
2e”
1/
—y=———, then u;(0) =
A 1(0)

(correct)

z
N[N O

8. If my = 7 is a root of the auxiliary equation of a homogeneous second-order Cauchy-
Euler equation with real coefficients, then one possible equation is:

a

( ) ? y' +xy +y=0 (correct)
(b) 2%y —xy' —y =0

(c) 22%y" + xy + 2y =0
(d) 2*" +2xy' +y =0
(e) 22°y" + 22y +y =0
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9.

10.

The minimum radius of convergence of power series solution for the differential
equation

(2% =22 +10)y" + 2y’ — 4y =0

about the ordinary point x =1 is:

(a) 3 (correct)
(b) 4
(c) 5
(d) 2
(e) 6
If we solve the differential equation
2zy" + (L +2)y' +y =0
about the regular singular point x = 0, by considering y = Z c, """ then we will
n=0
have the recurrence relation (k > 0)
(2 1
a) Cpp1 = ———————C¢ t
k+1 2% L or + 1 k (correct)
1
b = —
(b) ¢k k—i—T—f—le
(© 1
C) Chy1 = ———¢C
SER U R
1
d =
(@) e = 5
-1
() 1= k

% +tr+1.
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11. Which one of the following statements is TRUE about the differential equation

23 (x? — 25)(x — 2)%" + 3z(x — 2y + 7(z + 5)y = 07

(a) x = 0 is an irregular singular point (correct)
(b) x = 2 is an irregular singular point

(c) x =5 is an irregular singular point

(d) = —5 is an irregular singular point

(e) x =0 is an ordinary point

12. The sum of the roots of the indicial equation of the differential equation

5 1 .
o2y’ + (gaz + x2> y — Y= 0 is

[\

(correct)

—

(@

N~—
oo|q>w‘c|ﬂoo|moo|ww‘|
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1 1 2 1
13. If K = a is an eigenvector with eigenvalue A = 0 of A = 6 —1 0

—13 -1 =2 -1
then a =

(correct)

=

14. If X = < g ) e 32 is a solution of the system X' = ( _11 A

)Xthena:

(correct)
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1 2 1
5. X =1 | a |et+e| b ]e4+c3]| 0 |e®isthe general solution of X' =
0 1
1 1 -1
02 0 X, thena+b+c+d=
01 —1

(a) 4 (correct)
(b) 5
(c) 6
(d) 3
(e) 7
16. The general solution of the system
dx
— =3y —=x
g; is X = < 5 ) =
Ly o 1 2t —1/3\
(a) ¢ 1 e” + cy 1 te*" + 0 e (correct)
1 1
(b) ¢ ( ) ) e + ¢y ( . )te%
Ly o (1 2t 0 o]
(c) C1<1)6 —|—02_<1>te + 13 e |
1 [ —1/3 |
(d) ¢ < | ) e’ + ¢ ( O/ >t62t—|— ( | ) th_
1 [ 2 1/3
(e) c1 ( 1>€2t—|—02 ( 2)t62t—|— ( é )ezt]
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17. The solution of the initial value problem

X’:(é :i>X,X(O):<g)isX:

| MASTER |

(correct)

—5Hsin 3t
3cos 3t — 4sin 3t

Hsin 3t
3 cos 3t + sin 3t

@

o (

(c) <3cosgstm+3ism3t>
@ ( gunan s secss

@ (

3sin 3t
sin 3t 4+ cos 3t

Hsin 3t )

18. A particular solution X, of the nonhomogeneous system

d

& 3 —3y+4

gt is X, =
Yo oy —1

dt

(correct)
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1 1 1 t+1 ¢ ct
19. Given A = 1 1 1 CIf eAt = t t+a t then a + b+ c =
-2 -2 =2 -2t =2t bt+1

(a) 0 (correct)
(b) 1

(c) 2

(d) —1

(e) —2

20. If et = ( Z?;E : (S::)I;}}lli ) is the solution of the system X’ = AX for some 2 x 2

ht '\ .
matrix A. A particular solution of the system X' = AX + < Z?r?h ; ) is

(a) t < (SZE)I?E; ) (correct)



