King Fahd University of Petroleum and Minerals
Department of Mathematics

Math 208
Major Exam II
Term 252
13 April 2026

EXAM COVER

Number of versions: 4
Number of questions: 15

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 208
Major Exam II
Term 252
13 April 2026
Net Time Allowed: 90 Minutes

MASTER VERSION



Term 252, Math 208, Major Exam II Page 1 of 8 | MASTER |

1. Given that y = cos(2z) is a solution of the differential equation

yW + 4y + 8y + 16y’ + 16y = 0. The general solution of the differential equation
is

(a) y = (a1 + caw)e ™ + c3co8(2x) + ¢4 sin(2z) (correct)
(b) y = (c1 + co)e ™ + c3z cos(2x) + ¢4 sin(27)

(¢) y=(c1 4+ cax) cos(2z) + (c3 + c4x) sin(2x)

(d) y = c1e % + g e* + c3c08(2x) + ¢4 sin(2x)

(e) y=cre 2 + coe ™ + c3cos(2x) + ¢4 sin(2x)

2. Which pair of vectors in R? are linearly independent?

(a) U1 = (27 1, 4)7 Vo = (47 2, 5) (correct)
(b) V1 — (0,0,0), Vo — (1, 1, 1)
3 51
— 9 _ (22 =
(C) U1 (3757 )7 V2 (474; 2)
111 111
o= (313) e (v
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3. The general solution of the differential equation
y(4) . 4y/// + 33/” + 43/ . 4y -0

1S

| MASTER |

) y=c1e® + cae™ + (c3 + cyx) €**
) y T 4 ope T 4 36 4 cyel
(c) y = cre® + cpe™ % + (c3 + cuw) e**
) y = cre” + ce® + (c3 + cyw) e
)y

= c1e7% + 2€* + (c3 + cyx) €°

(correct)

4. A linear homogeneous differential equation with real coefficients, having the solu-

tions:
2, 3z e’ cos(3x) is

D?—2D +10)*y =0

(correct)

) D(

) D(D?>—2D +10)y =0
(c) D(D?>+42D + 102y =0

) D(D?>+2D +10)y

) D

) 0
D?*—D+8)*y=0
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1 2 -1 3
) -1 1 2 0] .
5. The rank of the matrix A = 9 1 -3 1 is
1 5 0 6

(a) ’ (correct)
(b) 4
(c) 2
(d) 1
(e) 0
6. If the solution
r1+ 31y — 203+ 24 =0
201 + 619 —x3 — Txy =0
x1+ 3x0 + 23 — 814 =0
Consists of all linear combinations of the vectors:
v1 = (a,0,0,0) and vy = (c,0,3,d), then % + gl _
. (correct)
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7. If W(x) is the Wronskian of the functions

fi(z) =€, fa(x) = cos(2x), and f3(x) = sin(2z), then W (0) =

0 (correct)

8. The solution of the initial value problem y” +y = 0, y(0) = 3, ¢/(0) = 0 is given by

(a) y =3 cosx (correct)
(b) y =3 cosz —sinx

(¢c) y=3cosz +sinz

(d) y=3sinz+3

(e) y=3 cosx + 2sinx
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9. If y, = A+ Bx + Cz? + De” is a particular solution of the differential equation
Y — 6y + 9y = 2722 +4e*, then A+ B+ C+ D =

(a) 1 (correct)
(b) 8
(c) 12
(d) 11
(e) 0

10. An appropriate form of a particular solution ¥, for the non-homogeneous differential
equation

(D +2)3(D* 4+ 4)y = e 2 — sin(27) is given by y,(r) =

(a) Ax3e™* + Bxsin(2z) + Cx cos(27)
(b) Az*e™?* + Bz sin(2z) + Cx cos(2x)
(c) Aze % + Bxsin(2z) + Cx cos(2z)
(d)
)

(correct)

d) Az3e™?* + Bsin(2x) + Cxz cos(2z)
(e) Az3e™* + Bxsin(4x) + Cx sin(4x)
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0 -2 -1
11. The characteristic equation of the matrix | —3 —1 —3 | is
2 2 =3
(a) >\3 +4X2 4+ 5\ — 34 =0 (correct)
(b) A* —4X24+5X—-34=0
() M +4X2—5X+34=0
(d) > =2X2 =X —2=0
() ¥ +3X2—-X—-2=0

12. A particular solution of the differential equation y” — 4y’ + 4y = 2~ 1e?* is given by
yp(z) =

a) xe* In |z (correct)

2%e? In ||

(a)
(b)
(c) xe® In ||
(d) °
)

2™ In |z
(e) xe > In ||
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1 2
2 =2
2 0
0 —3

13. If the matrix A = { ] is diagonalizable with a diagonalizing matrix P and a

diagonal matrix D = [ ] such that P~'AP = D, then

wr=|1 2 et
m =2 4]

(c)P:_g _12}

wre[t}

@r=|7 5]

14. A particular solution of the differential equation

y" — 3y + 2y = cos(e™")is given by y,(z) =

—e?r COS(G_x) (correct)
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2 1 —1
15. Given the matrix A = | 0 1 1 |. A basis for the eigenspace that corresponds
00 2
1
to the eigenvalue A = 2 is vy = B |, where 2o 4 8 =
0
(a 2 (correct)
(b) 1
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1. The solution of the initial value problem y” +y = 0, y(0) = 3, 3(0) = 0 is given by

(a) y =3 cosz + 2sinx
(b) y =3 cosx
(

(c
d

(e

)y
)y
) y=3cosz —sinx
) y=3cosx+sinz
)y

=3 sinz + 3

2. The general solution of the differential equation
y(4) _ 4y/// + 3y// + 4y/ — 4y =0

1S

)y =cre™" + c2e* + (c3+ cyx) €°
)y Tt e 4 32 + che?®
(c) y = cre® + c2e** + (c3 + cyz) e™™
) y=c1e® + cae " + (c3 + cyx) €*
)y

= c1€” + coe™% + (c3 + cyx) €
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3. An appropriate form of a particular solution ¥, for the non-homogeneous differential
equation

(D +2)*(D? +4)y = e~ —sin(2x) is given by y,(z) =

(a) Ax3e™** + Buxsin(4z) + Cx sin(4x)

(b) Az3e™2* + Bxsin(2z) + Cx cos(2x)

(c) Az*e™** + Bz sin(2z) + Cx cos(2x)

(d) Az3e™* + Bsin(2z) + Cx cos(2z)
)

(e) Aze % + Bxsin(2z) + Cz cos(2z)

4. A particular solution of the differential equation

y" — 3y + 2y = cos(e™")is given by y,(x) =
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5. If W(x) is the Wronskian of the functions

fi(z) =€, fa(x) = cos(2x), and f3(x) = sin(2z), then W (0) =

(a) —10
(b) —8
(c) 0
(d) 8
(e) 10

1 2 -1 3
) -1 1 2 0].
6. The rank of the matrix A = 5 1 -3 1 is
1 5 0 6
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1 2
2 =2
2 0
0 —3

7. If the matrix A = { ] is diagonalizable with a diagonalizing matrix P and a

diagonal matrix D = [ ] such that P~'AP = D, then

wr=|17,
(b) £ = _—21 —12]
(c) P = ; —12
(@) P= ? —12_
ar[t]

8. If y, = A+ Bx + Cz? + De” is a particular solution of the differential equation
y" — 6y + 9y = 272> + 4e”, then A+ B+C+ D =



Term 252, Math 208, Major Exam II Page 5 of 8

9. Which pair of vectors in R? are linearly independent?

351
(b) U1 = (37572)7 Uy = (Z) R E)

1 5
(C) V1 (1,0,5), Vo = (5,0,5)

10. If the solution

r1+3r9 — 223+ 24 =0
201 + 629 — 23 — Ty =0
SL‘1+3SUQ—|—£L’3—8£L‘4=O

Consists of all linear combinations of the vectors:

v1 = (a,b,0,0) and vo = (c,0,3,d), then a + CEZ —

b
(a) 2
(b) 0O
(¢) 3
(d) =3
(e) —2
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11. A particular solution of the differential equation y” — 4y’ + 4y = " is given by
yp() =

(a) ze™%* In|z|
(b 2,2x

)

) xe** In |x|
(c) 2272 In ||
(d) xze3* In ||

)

(e) xe* In |x|

12. Given that y = cos(2z) is a solution of the differential equation

YW + 4y + 8y" + 16y’ + 16y = 0. The general solution of the differential equation
is

)y =cre 4+ cye " + c3cos(2x) + ¢y sin(2x)
) y=(c1+ c2x)e ™ + 3w cos(2x) + c48in(27)
(c) y = (c1 + cow)e ™ + c3cos(2x) + ¢y sin(2x)
) y=c1e % + e + c3cos(2x) + ¢y sin(2x)
)y

= (c1 + o) cos(2x) + (c3 + c4x) sin(27x)
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0 —2 —1
13. The characteristic equation of the matrix | —3 —1 —3 | is
2 2 =3

(a) A —A—2=0
(b) /\3+4)\2+5)\ 34 =0
(¢) N4+ 4X2 — 5\ +34 =0
(d) /\3+3>\2 A—2=0

) A

() M —4X24+5)—34=0

14. A linear homogeneous differential equation with real coefficients, having the solu-
tions:
2, 3x e cos(3x) is

(a) D(D?>-2D +10)y =0
(b) D(D?>—2D +10)2y =0
(¢) D(D*>+2D + 102y =0
(d) D(D?* - D +8)*y =0
(e) D(D*+2D +10)y =0
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2 1 —1
15. Given the matrix A = | 0 1 1 |. A basis for the eigenspace that corresponds
00 2
1
to the eigenvalue A = 2 is vy = { B |, where 2a + 8 =
0
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1. Which pair of vectors in R? are linearly independent?

301
112

) o1 = (3,5,2), vy

b) v = (2,1,4), va = (4,2,5)
)
)

V1 = (0,0,0), (%) (1, 1, 1)

/111 /111
T\ 13 P T\ 1R

<

2. If y, = A+ Bx + Cz? + De” is a particular solution of the differential equation

y" — 6y + 9y = 272% + 4e”, then A+ B+C+ D =

— O
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0 —2 —1
3. The characteristic equation of the matrix | —3 —1 —3 | is
2 2 =3

() M+4X\2 451 —34=0

(b) M 4+3\2—XA—2=0
(€) A% +4A2 — BA + 34 = 0

(d)/\3—2>\2 A—2=0
) A

() M —4X24+5X—34=0

4. The general solution of the differential equation
y(4) o 4y/// + Sy// + 4y/ o 4y — O

1S

(a) y = c1€® + cae 2 + (c3 + cyx) €2°
(b) y = c1e® + 2e** + (c3 + cyz) e™™
(c) y = cre” + coe @ + (c3 + cyz) €2
(d) y = cre™® + coe® + (c3 + cuw) €°
(e) y = c1e” + coe™® + 362 + cyet?
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5. An appropriate form of a particular solution ¥, for the non-homogeneous differential
equation

(D +2)*(D? +4)y = e~ —sin(2x) is given by y,(z) =

(a) Ax?e™* + Bxsin(2z) + Cx cos(27)
(b) Az3e™* + Bxsin(4x) + Cx sin(4x)
(c) Az3e™* + Bz sin(2z) + Cx cos(2x)
(d) Aze % + Bxsin(2z) + Cz cos(2z)
(e) Az3e™* + Bsin(2z) + Cx cos(27)

1
2 =2

20 ] such that P'AP = D, then

6. If the matrix A = { ] is diagonalizable with a diagonalizing matrix P and a

: D —
diagonal matrix [ 0 _3

ore[21]

(b) P = g —12
@r=|1 7,
(@) P = _—21 —12]
() P = ? —12]
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7. A particular solution of the differential equation

y" — 3y + 2y = cos(e™")is given by y,(x) =

8. A particular solution of the differential equation y” — 4y’ + 4y = = '€?* is given by
yp() =

(a) e~ In|z|
(b) xe3* In |z|
(c) xe** In |z
(d) *

)

(e

22 In |z
72

e** In |z|
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9. If the solution

r1+3r9 — 203+ 24 =0
201 + 619 — 23— Ty =0
CL‘1—|—35U2—|—$3—8£U4:O

Consists of all linear combinations of the vectors:

v1 = (a,b,0,0) and vo = (c,0,3,d), then % + cEZ —

(a) —2
(b) —3
(c) 3
(d) 0
(e) 2

10. A linear homogeneous differential equation with real coefficients, having the solu-
tions:

2, 3z e’ cos(3x) is

(a) D(D?*—2D +10)?y =0
(b) D(D* - 2D +10)y =0
(¢) D(D*—D+8)*y =0
(d) D(D?>+2D +10)y =0
(e) D(D*+2D +10)%y =0
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11. The solution of the initial value problem 3" +y = 0, y(0) = 3, ¥/(0) = 0 is given by

12. Given that y = cos(2z) is a solution of the differential equation

YW + 4y + 8y" + 16y’ + 16y = 0. The general solution of the differential equation
is

= (c1 + ca2)e™® + c3z cos(2x) + ¢4 sin(27)

= (c1 + cax)e " + c3 cos(2x) + ¢4 sin(27)
c1 e 4 ¢y e® + c3cos(22) + ¢y sin(2x)

= (c1 + co ) cos(2x) + (c3 + cq) sin(2x)

=cre 2 + cpe " + cgcos(2x) + ¢4 sin(2z)
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13. If W(z) is the Wronskian of the functions

fi(z) =€, fa(x) = cos(2x), and f3(x) = sin(2z), then W (0) =

1 2 -1 3
) -1 1 2 0].
14. The rank of the matrix A = 5 1 -3 1 is
1 5 0 6
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2 1 —1
15. Given the matrix A = | 0 1 1 |. A basis for the eigenspace that corresponds
00 2
1
to the eigenvalue A = 2 is vy = { B |, where 2a + 8 =
0
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1. A linear homogeneous differential equation with real coefficients, having the solu-
tions:
2, 3z e’ cos(3x) is

(a) D(D?+2D +10)y = 0
(b) D(D?— D +8)2y =0

(¢c) D(D*+2D +10)2y =0
(d) D(D*—2D +10)y =0
(e) D(D*—2D +10)2y =0

1
2 =2

g _03 ] such that P'AP = D, then

2. If the matrix A = [ ] is diagonalizable with a diagonalizing matrix P and a

diagonal matrix D = [

wr-[t]]

(b) P= g —12]
() P= —21 —12]
Wr=|1 5
@r=|1 2,
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0 —2 —1
3. The characteristic equation of the matrix | —3 —1 —3 | is
2 2 =3
(a 4>\2 +5A—34=0
(b —A—2=0

(d) N3 +4X\2+5X—-34=0

) A

) A

(c) >\3+4>\2—5>\+34:0
)

() ¥ +3X2—-X—-2=0

4. A particular solution of the differential equation y” — 4y’ + 4y = z~'e* is given by

Yp(x) =

a 2

(a) @
(b) @
(c) xe® In ||
(d)
)

6295 In |z|

2e™ In |z

d) ze* In|z|

(e) xe > In ||
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5. If W(x) is the Wronskian of the functions

fi(z) =€, fa(x) = cos(2x), and f3(x) = sin(2z), then W (0) =

6. A particular solution of the differential equation

y" — 3y + 2y = cos(e™")is given by y,(x) =
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7. The solution of the initial value problem y” +y = 0, y(0) = 3, ¢/(0) = 0 is given by

8. If y, = A+ Bx + Cz? + De” is a particular solution of the differential equation
Y — 6y + 9y = 2722 +4e*, then A+ B+ C+ D =

(a) 0
(b) 10
(c) 12
(d) 8
(e) 11
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9. An appropriate form of a particular solution ¥, for the non-homogeneous differential
equation

(D +2)*(D? +4)y = e~ —sin(2x) is given by y,(z) =

(a) Ax?e™* + Bxsin(2z) + Cx cos(27)
(b) Az3e™* + Bxsin(4x) + Cx sin(4x)
(c) Az3e™* + Bz sin(2z) + Cx cos(2x)
(d) Az3e™* + Bsin(2z) + Cx cos(2z)

)

(e) Aze™%* + Bxsin(2z) + Cz cos(2z)

10. Given that y = cos(2z) is a solution of the differential equation

y W + 4y + 8y" + 16y’ + 16y = 0. The general solution of the differential equation
1S

y = (c1 + cax)e > + c3w cos(2x) + ¢4 sin(27)
y=cre 2+ cge ® + c3cos(2x) + cysin(2x)
y = (c1 + cax)e > + c3cos(2x) + ¢4 sin(2)
y = (c1 + cax) cos(2x) + (3 + c4) sin(2x)

Y

= c1 €72 + 9 €2 + c3c08(2x) + c45in(27)
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1 2 -1 3
) 11 2 0.
11. The rank of the matrix A = 9 1 -3 1 is
1 5 0 6

12. Which pair of vectors in R? are linearly independent?

111 111
() o= (5’1’5) %2 = (ma)
(d) v; = (0,0,0), vo = (1,1,1)
(e) v1 = (2,1,4), v = (4,2,5)
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13. The general solution of the differential equation
y(4) . 4y/// + 33/” + 43/ . 4y -0

1S

(a) y = c1e” + cae 2 + (c3 + cyx) €2
(b) y = c1e” + coe™® + (c3 + cyz) €2
(c) y = cre™™ + coe® + (c3 + cuw) €°
(d) y = cre” + c2e*® + (c3 + cyz) e™™
(e) y = c1e” + coe™® + 362 + cyet?

14. If the solution

r1+ 31y — 203+ 24 =0
201+ 6x9 — 13 — T4 =0
r1+3x9+ 23 —8x4 =0

Consists of all linear combinations of the vectors:

v = (a,,0,0) and vy = (c,0,3,d), then % + 2 -
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2 1 —1
15. Given the matrix A = | 0 1 1 |. A basis for the eigenspace that corresponds
00 2
1
to the eigenvalue A = 2 is vy = { B |, where 2a + 8 =
0



King Fahd University of Petroleum and Minerals
Department of Mathematics

| CODE 4 | | CODE 4 |
Math 208
Major Exam II
Term 252
13 April 2026
Net Time Allowed: 90 Minutes

[ Name |

o [ sec |

Check that this exam has 15 questions.

Important Instructions:

1. All types of calculators, smart watches or mobile phones are NOT allowed during the examination.
2. Use HB 2.5 pencils only.
3. Use a good eraser. DO NOT use the erasers attached to the pencil.

4. Write your name, ID number and Section number on the examination paper and in the upper left
corner of the answer sheet.

5. When bubbling your ID number and Section number, be sure that the bubbles match with the
numbers that you write.

6. The Test Code Number is already bubbled in your answer sheet. Make sure that it is the same as
that printed on your question paper.

7. When bubbling, make sure that the bubbled space is fully covered.

8. When erasing a bubble, make sure that you do not leave any trace of penciling.



Term 252, Math 208, Major Exam II Page 1 of 8 CODE 4

1. A linear homogeneous differential equation with real coefficients, having the solu-
tions:
2, 3z e’ cos(3x) is

(a) D(D*— D +8)*y =0
(b) D(D?> —2D +10)2y =0
(¢) D(D?>+2D + 102y =0
(d) D(D*+2D +10)y =0
(e) D(D?> —2D +10)y =0

1
2 =2

g _03 ] such that P'AP = D, then

2. If the matrix A = [ ] is diagonalizable with a diagonalizing matrix P and a

diagonal matrix D = [

W P=y
mr-|T 7,
©) P= ? —12_
)

@r=|2 4]
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3. A particular solution of the differential equation

y" — 3y + 2y = cos(e™")is given by y,(x) =

0 —2 -1
4. The characteristic equation of the matrix | —3 —1 —3 | is
2 2 =3

(a) /\3+4>\2+5)\ 34 =0
(b) A* —4X2 45X — 34 =0
(c) A3+3>\2 A—2=0
(d) A¥—2X2—A—2=0
(e) /\3+4>\2 A+ 34 =0
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5. The general solution of the differential equation
y(4) . 4y/// + 33/” + 43/ . 4y -0

1S

)y = c1e® + coe™ 2 + (3 + cu) €2
) y $+C2€—$+03€2$+C4645€
(c) y = cre® + coe™® + (c3 + cyx) €
) y=c1e” + c2e* + (c3 + cyw) e7”
)y

= c1e7% + €% + (c3 + cyx) €°

6. If the solution

r1+ 31y — 203+ 24 =0
201+ 6x9 — 13 — T4 =0
r1+ 39+ 23 —8r4 =0

Consists of all linear combinations of the vectors:

v = (a,b,0,0) and vy = (c,0,3,d), then % + 2 -
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7. An appropriate form of a particular solution y, for the non-homogeneous differential
equation

(D +2)*(D? +4)y = e~ —sin(2x) is given by y,(z) =

(a) Ax3e™** + Buxsin(4z) + Cx sin(4x)
(b) Az3e™2* + Bxsin(2z) + Cx cos(2x)
(c) Az3e™* + Bsin(2z) + Cx cos(27)
(d) Aze % + Bxsin(2z) + Cz cos(2z)
(e) Ax?e™*" + Bz sin(2x) + Cz cos(2x)

8. The solution of the initial value problem y” 4+ y = 0, y(0) = 3, 4(0) = 0 is given by

cosx + 2sinx

CcosST + sinx
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1 2 -1 3
) -1 1 2 0] .
9. The rank of the matrix A = 9 1 -3 1 is
1 5 0 6

10. If y, = A + Bz + Cx? + De” is a particular solution of the differential equation
y" — 6y + 9y = 272% + 4e”, then A+ B+C+ D =
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11. Given that y = cos(2z) is a solution of the differential equation

yW + 4y + 8y + 16y’ + 16y = 0. The general solution of the differential equation
is

(a) y = (a1 + a)e ™ + cyw cos(2z) 4 ¢4 sin(2z)
(b) y = (c1 + cow)e ™ + c3cos(2x) + ¢y sin(2x)
(c) y = c1e 2 + cge* + c3co8(2x) + ¢4 8in(2x)
(d) y=c1e * + cye™® + c3cos(2x) + ¢4 sin(27)
() y = (c1 + cax) cos(2z) + (c3 + c4x) sin(2x)

12. Which pair of vectors in R? are linearly independent?

(a) V1 = (0,0,0), Vo = (1, 1, 1)
1 5
(b) U1 = (17075)7 Uy = (5707 3>
(C) V] = (2, 1,4) Vy = (4,2, 5)
111 111
(d) U1 = 5;175) , V2 = <Z’§’6>
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13. A particular solution of the differential equation y” — 4y’ + 4y = x~'e**

Yp(T) =

is given by

14. If W(z) is the Wronskian of the functions

fi(z) =€, fo(x) = cos(2x), and f3(x) = sin(2z), then W (0) =
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2 1 —1
15. Given the matrix A = | 0 1 1 |. A basis for the eigenspace that corresponds
00 2
1
to the eigenvalue A = 2 is vy = { B |, where 2a + 8 =
0
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