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1. The solution of the exact differential equation
(1422 —y*)dx + (2y — 32y*) dy = 0

is given by

| MASTER |

2. The largest indicial root at = 0 for the differential equation

8z +9y' +2y =0

1S

(correct)

(correct)

—~
o
N~—r
] W ool ot © N ool T
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3. The general solution of the differential equation

d
—y—l-ytanx = cos’

dx

is given by

| MASTER |

(correct)

= (sinx + ¢) cosx

) y=(

) y = (sin®?x +¢) cosz
(¢) y=(cosx+c) sinx
(d) y = (cos?x + ¢) sinw

) y=(

= (2sinx + ¢) cos’ x

—_

3 3

0
4. If the rank of the matrix —2 -1 [1(
6

[\
= O =
(@R |
Sy OO

is equal to 2, then K =

(correct)
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5. For A = [ ; i’ ] , if P is a diagonalizing matrix such that
-1 0
-1 _
P AP—[O 4],then
(a) P = _ _11 g | (correct)
1 3
(b) P = I -2 9 |
1 3
(c) P = -1 3
S g
(d) P = -2 1
97
(e) P = 1 2]
6. The number of regular singular points of the differential equation
(2% = 25)(x — 2)%" + 3x(z — 2)y + T(x + 5)y = 0
is
(a (correct)
(b
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(0.9]

7. Ity = Z cpx” is a power series solution of the differential equation
n=0

(22 + 1)y" + 2y’ — y = 0 about the ordinary point # = 0, then the constants c,
satisfy the recurrence relation:

1 —
(a) Cpt2 = TZ Cpy, M > 2 (correct)
n
1—n
b) Cop1 = — oy 1 > 2
(b) ¢ n—|—QC n =
2—n
(c)cn+2:n 20n,n23
2—n
d n — 4 tny 22
(d) cun = =5 cus
3 —

n
(e) Cnt2 = n+1

8. The general solution of the system

X,:[m —5]X

§ —12

is given by

5] s R =t
(a) X =¢ o | €], ] e (correct)
(b) X = i) e + ¢y 111 e 10
(c) X = g S + ¢y ;) e 10t
(d) X =¢; g et + ¢y i 10!
(e) X =c; ; e + ¢y le b
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s ] . If the general solution of

9. Consider the non-homogeneous system X' = AX + [ 3

the associated homogeneous system is

(a) (correct)

10. By using the method of undetermined coefficients, a particular solution of the
differential equation ¢’ — 3y’ = 8€3* 4 4sinz is given by

y, = Aze’ + Beosx + C'sinz,

where 5B + 3A + 5C =

(a) 12 (correct)
(b) 10
(c) 8
(d) 4
(e) O
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11. A particular solution of the differential equation y” + y = sec? z is given by y,(x) =

a) —1 +sinzIn|secx + tan z| (correct)

(a)

(b) z + sinxIn |secx + tan x|

(c) #* + coszIn |sec z + tan z|

(d) cosx + x1n|secx + tan x|
)

(e) xcosx + sinxIn|secx + tan x|

12. A fundamental matrix of the system X' = { le _01 ] X is
[ 5ett 0 ]
(a) oAt ot (correct)
[ 5ett 0 ]
(b) 26415 eft
- 5€4t e—t -

(c) ot o=t

_ e4t 0 _
(d) 26415 —t

et 0
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13. If the three vectors Vi = (4,3,2), Vo = (2,5,—1) and V3 = (k,—4,2) of R? are
linearly dependent, then k£ =

(a) Y (correct)

14. If the recurrence relation of the Frobenius series solution of the differential equation
22%y" — 3xy' + (3+ x)y =0

3
that corresponds to the indicial root » = 3 is given by

1
c=1-¢ =———c,_1,n > 1, then the first three terms in the solution are
n(2n +1)

given by

(a) :C3/2 . 1x5/2 + ix7/2 ( ¢
3 30 correct)
1 1

(b) .%‘3/2 —.%’5/2 + —LE?/Q
5 30

52 L o5 1 g

(c) x 7% + 30
1 7

(d) 32 22 L2
3 30
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15. The general solution of differential equation (D — 1)*(D* — 2D +5)y = 0 is given

(a) y(z) = c1e” + cgwe™ + cze” cos(2x) + cye” sin(2x) (correct)

(b) y(x) = c1e” + cowe® + c3e™" cos(2x) + cqe™ " sin(2x)

(c) y(x) = c1e™ + cowe™ + c3e” cos(2x) + cqe” sin(2x)

(d) y(x) = cre™™ + cowe™ + c3e™ 2% cos(x) + cze > sinx

(e) y(x) = c1€” + cpwe® + 3 cos(2z) + ¢4 sin(2x)
13 4 et f(t) h(t)

16. fA= |01 6|,thenet=| 0 e g(t) |, where f(1)+ g(1) +h(1) =

001 0 0 el

(a) 22e€ (correct)

(b) 16¢

(c) lde

(d) 20e

(e) 17e
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17. Consider the system X' = AX, X(0) = { 7|, where A is a 2 x 2 matrix with

2
8

real entries. If A has an eigenvalue A\ = 5 4 2¢ with corresponding eigenvector

-1 ™
A= [1—2¢]’thenX<§)_

(a) —28 | 6577r (correct)
o) | | e
© [, ] e*
@ | e
@ | %] ef
1
18. If K = | a | is an eigenvector with eigenvalue A\ = 2 of the matrix
0
0 -2 —1
A= -3 -1 -3 |, then a =
2 2 3
(a) —1 (correct)
(b) 1
(c) 0
(d) 2
(e) —2
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d
19. The solution of the initial-value problem xy2d—y =3 — 2%, y(1) = 3 is given by
x

(a) y3 + 323 In |$‘ = 2723 (correct)
(b) 3y* + 32%In |z| = 2723

(c) v* +22% In|z| = 2723

(d) 9y + 323 In |z| = 2723

(e) v* — 42? In|z| = 2723

1 1 1
X=c|1|etl4e|B|e+ec]| 0] €,
1 0 «
then a — g =
(a) 0 (correct)
(b) —2
(c) 2
(d) 3
(e) =3
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10 0
21. The matrix A = | 2 2 —1 | has an eigenvalue A\ = 1 of defect 2. If we choose
01 0
1
Vz=| 0 | such that (A—1)>V3 =0 and (A— I)?V3 # 0, then the general solution
0
of the system X' = AX is
[0 ] [0 ] 1]
(a) X=[a|2]|4+c|20+2 | +c3 t2 4 2t e (correct)
| 2 2t | ¢
[0 ] [ 0 ] 1]
(b) X=|lca|l]|+4+c|2t4+2 | +c3 2 4+ 2t et
| 2 | | 26+ 2 | | 2+ 2t
[0 ] [ 1] [ 2]
() X=[eci| 1| +e|2t+1 ]| +c3| t*2+2t e’
| 1] | 2641 | | 2+ 2t
[ 0 ] [ 0 1
(d) X=[ci| 1| +c| 0| +ec3| t?+2t e’
| 3] | 2t t* + 2t
[ 0 ] [ 1 0
) X=[a|2|4+ec| 2t |+c|t?+t]]|€
| 2 | 1+2t t*
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113 3 0

1. If the rank of the matrix L0 =2 -l is equal to 2, then K =
2 3 7 8 K ’
-2 4 0 6 6

2. If the recurrence relation of the Frobenius series solution of the differential equation
22%y" — 3z + 3+ 2)y =0

3
that corresponds to the indicial root r = 5 is given by

1
c=1 ¢ =————c,_1,n > 1, then the first three terms in the solution are
n(2n+1)
given by
(a) 5133/2 %x5/2 + %337/2
32 Losp L oap
(C) 563/2 1335/2 1337/2
3 30
(d) 563/2 1:65/2 im7/2
3 15
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(0.9]

3. Ify= Z cpx” is a power series solution of the differential equation
n=0

(22 + 1)y" + 2y’ — y = 0 about the ordinary point # = 0, then the constants c,
satisfy the recurrence relation:

(a) cmg:i;g&cn,nZ?)
(b) cn+2:i;?cn,n24
(c) cn+1:;_gcn,n22
(d) cnﬂzi;?;cn,nZQ
(e) cn+2:1_gcn,n22

4. A particular solution of the differential equation y” + y = sec? z is given by y,(x) =

(a) zcosx + sinxIn|secz + tan x|
(

b) —1 +sinzIn|secx + tan z|

)

)

(c) 22 + coszIn |sec z + tan 2|

(d) cosx + x1n|secx + tan x|
)

(e) x +sinxIn |secx + tan x|
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5. The general solution of the differential equation

;l—i +ytanx = cos® x

is given by

(a) y = (cosz +¢) sinx

(b) y = (cos®>x + ¢) sinz

(c) y = (2sinz + ¢) cos*

(d) y = (sinx 4 ¢) cosz

(e) y = (sin’x + ¢) cosx
134 et f(t) h(t)

6. fA=1]0 1 6 t

001 0 0 e

(a) 16e

(b) 20e

(c) 22¢

(d) 14e

(e) 17e

,then et =10 € g(t) |, where f(1)+g(1) + h(1) =
t
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7. The general solution of differential equation (D — 1)?(D* — 2D + 5)y = 0 is given

by

(a) y(x) = c1e™® + coxe™ + e3¢ cos(x) + cse™* sinw
(b) y(z) = c1€” + coxe” + c3 cos(2x) + ¢4 sin(2z)

(c) y(x) = cre™ + cowe™ + c3e” cos(2x) + cqe” sin(2x)
(d) y(x) = c1e” + cowe” + c3e™" cos(2x) + cqe™ sin(27)
(e) y(x) = c1e” + cowe®™ 4 cze” cos(2x) + c4e” sin(2x)

8. The largest indicial root at = 0 for the differential equation
8xy +vy' +2y =0

1S

O 00| TGO ~T =] W N -
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9. The number of regular singular points of the differential equation
? (2% — 25)(x — 2)%" + 32(x — 2)y + 7(z +5)y =0

1S

10. Consider the non-homogeneous system X' = AX + [ s ] . If the general solution of

3
the associated homogeneous system is

@ 5]
|
@)
@ |
@3]
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11. Consider the system X' = AX, X(0) = { _8

real entries. If A has an eigenvalue A\ = 5 4 2¢ with corresponding eigenvector

-1 ™
A= [1—2¢]’thenX<§)_

], where A is a 2 x 2 matrix with

) | |
)| | e
© | | e

1
12. It K = | « | is an eigenvector with eigenvalue A = 2 of the matrix
0
0 -2 —1
A=| -3 -1 -3 |, then o=
2 2 3
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d
13. The solution of the initial-value problem xy2d—y =3 — 2%, y(1) = 3 is given by
x

(a) y> — 423 In|z| = 2727
(b) 3 + 223 In|z| = 2723
(c) 9y + 323 In|z| = 2723
(d) 3 + 323 In|z| = 2723
(e) 3y* + 323 1n|z| = 2723

14. By using the method of undetermined coefficients, a particular solution of the
differential equation 3" — 3y’ = 83 + 4sin x is given by

y, = Aze* + Bcosz + Csinz,

where 5B + 3A + 5C =

(a) 4
(b) 8
(c) 12
(d) 10
(e) 0
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11
9 1 | X can be written as
19

1 1 1
X=c|1|eM4e|B|e+e| 0|,
1 0 «
then a — g =
(a) 3
(b) 0
(c) =3
(d) -2
(e) 2
2 3 . : : . :
16. For A = [2 1], if P is a diagonalizing matrix such that
-1 0
-1 _
P AP—[ 0 4],then
Y
(a)P___l 2—
.
(b)P___l 3_
S
(c) P = -2 2
ST
S 3
(e)P___2 1_
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4 0

17. A fundamental matrix of the system X' = [ | 1

]Xis

64t O 7

(a) 9plt ot
[ 3¢t (]

(b) I O eft_
[ et (]

(C) 26415 e—t
[ Bett (]

() | e
[ 5edt ot

(e) oAt ot

18. If the three vectors Vi = (4,3,2), Vo = (2,5,—1) and V3 = (k,—4,2) of R? are
linearly dependent, then k =

(a) —=
(b) =

(€) —=
(@)
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19. The solution of the exact differential equation
(1422 —y*)dx + (2y — 32y*) dy = 0

is given by

20. The general solution of the system

X,:[m —5]X

g —12
is given by
(a) X =¢ :;:BSt—f—CQ:i: bt
(b) X =¢ ;: et + ¢y :i: o 10t
(c) X =¢c ; St 4 ¢y ; 1ot
(d) X =a :;:64t+62 411 elVt
(e) X = ¢ ?: ed + ¢y :i: o 10t
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10 0
21. The matrix A = | 2 2 —1 | has an eigenvalue A\ = 1 of defect 2. If we choose
01 0
1
Vz=| 0 | such that (A—1)>V3 =0 and (A— I)?V3 # 0, then the general solution
0
of the system X' = AX is
[0 ] [ 0 ] [ 1]
() X=|c1| 2|+ | 26+2 | +cz| t2+2t ¢!
| 2 2t | ¢
[0 ] [ 1] [ 2 ]
(b)XZ a1 | 4+e | 2t4+1 | +c3 2 4+ 2t et
| 1] | 26+ 1 | | 2+ 2t
[0 ] [ 0 1
() X=[eci| 1] +c| 0| +ec3| t?+2t e’
| 3] | 2t t* + 2t
[0 ] [ 0 ] 1
(d) X=[eci | 1| +e|2t+2 | +c3| t2+2t e!
| 2 ] | 26+ 2 | | %+ 2t
[0 ] [ 1] [ 0
) X=|a|2|4+ec]| 2t |+ca|t?+t]]|€
| 2 | 142t |
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1
1. If K = | a | is an eigenvector with eigenvalue A = 2 of the matrix
0
0 -2 —1
A= -3 -1 =3 |, thena=
2 2 3

(a) 0
(b) —2
(c) 2
(d) 1
(e) —1

d
2. The solution of the initial-value problem xy2d—y =y — a2, y(1) = 3 is given by
x

(a) 3y? + 32%In |z| = 2727
(b) 3 + 323 In|z| = 2723
(c) v* —42®In|z| = 2723
(d) 3 + 223 In|z| = 2723
(e) 9y + 323 In|z| = 2723
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134 e f(t) h(t)
3.IfA=1016|,thenet=|0 e g(t) |, where f(1)+g(1) +h(1) =

001 0 0 ¢

(a) 1de

(b) 16e

(c) 20e

(d) 22e

(e) 17e

4. The general solution of the differential equation

j—z +ytanx = cos® x
is given by
(a) y = (sin®?x +¢) cosz
(b) y = (cos?x + ¢) sinw
(¢) y=(sinz +¢) cosx
(d) y = (cosx +¢) sinz
(e) y = (2sinz + ¢) cos’x
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1
X=c | 1]|eM+e

1

then a — g =

(a) —3

(b) O

(c) —2

(d) 3

(e) 2

6. If the rank of the matrix

—_

—_

()

=W O =

3
—2

S

Page 3 of 11

X can be written as

3
—1

S 00

0

1
K
6

is equal to 2, then K =
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7. The number of regular singular points of the differential equation
? (2% — 25)(x — 2)%" + 32(x — 2)y + 7(z +5)y =0

1S

(a) 2
(b) 0
(c) 1
(d) 3
(e) 4
8. For A = [; zl))]’ if P is a diagonalizing matrix such that
P71AP = [_Ol Zl,then
S 3
@ P=1 5
S 37
(b) P = -2 1
.
(C) P_ I 1 2
C 1 37
(d) P = -1 3
C 1 37
©P=1_ 9]
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4 0

1_1]X18

9. A fundamental matrix of the system X' = [

[ 5t et ]
(a) ot ot
[ et (]
(b) 2€4t eft
ST
(C) 26415 e—t
[ 3¢t (0 ]
(d) ] 0 e—t_
[ et (]
(e) oAt ot

10. The general solution of the system

X,:[m —5]X

8 —12
is given by
(a) X =a g e + ¢ i e~ 10t
(b) X =¢ :;:e4t+02 111 10t
(0 X=a ; S oy ;
(d) X =a ? e + ¢ i e 10t
() X =q¢ :;:egt—l—cQ:i: bt
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11. A particular solution of the differential equation y” + y = sec? z is given by y,(x) =

a) —1 +sinzIn|secx + tan z|
b) x + sinzIn|secx + tan z|

(c
d

(e

(a)
(b)
) cosx + xIn |secz + tan x|
(d) zcosx +sinzIn|secx + tan z|
) 22 + cosx In | sec x + tan x|

12. Consider the non-homogeneous system X' = AX + [ g ] . If the general solution of

the associated homogeneous system is

X0261[j1]€t+02[_64]€2t,

then a particular solution X, =

(@) | o
O
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13. By using the method of undetermined coefficients, a particular solution of the
differential equation 3" — 3y’ = 83 + 4sin x is given by

y, = Aze* + Bcosz + Csin,

where 5B + 3A + 5C =

o0

14. Ity = Z cpx’ 18 a power series solution of the differential equation
n=0
(22 + 1)y + 2y’ — y = 0 about the ordinary point z = 0, then the constants c,
satisfy the recurrence relation:

(a) cn+2:;_gcn,n22
(b) an:i_Tch,nZQ
(c) cn+2:ilqcn,n24
(d) cn+1:;1ncn,n22
(e) cn+2:ilgcn,n23
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15. If the three vectors V; = (4,3,2), Vo = (2,5,—1) and V3 = (k,—4,2) of R? are
linearly dependent, then k£ =

16. The largest indicial root at x = 0 for the differential equation
Sy +1y +2y=0

1S

—
(@]
N~——r
WO~ O | wool
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17. If the recurrence relation of the Frobenius series solution of the differential equation
20%y" — 3wy’ + (3 + x)y =0

3
that corresponds to the indicial root r = 3 is given by

1
c=1 ¢ =————c,_1,n > 1, then the first three terms in the solution are
n(2n +1)
given by
1 1
3/2 L 52 L 70
(a) x 27 + 30
1 1
b) 23/2 — Z48/2 4 L 7)2
(b) x 3% + Tk
1 1
3/2 L 52 L 72
(c) x 3% e
1 1
d) 23/2 — 2452 4 L 7)2
(d) = =T + 30°
(e) 563/2 1335/2 l 7/2
3 30

—2
8

real entries. If A has an eigenvalue A\ = 5 4 2¢ with corresponding eigenvector

-1 ™
A= [1—2¢]’thenX<§)_

18. Consider the system X' = AX, X(0) = { , where A is a 2 x 2 matrix with

) | S| o
o | %] e
@5 ]er
@ | L] e
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19. The solution of the exact differential equation
(1422 —y*)dx + (2y — 32y*) dy = 0

is given by

20. The general solution of differential equation (D — 1)?(D? — 2D + 5)y = 0 is given

I
o

) y(x)
) y(z)

(c) y(x) = cre™™ + cowe™ + c3€” cos(2x) + cqe” sin(2x)
) y(x) = cre™ + come™® + e3¢ cos(x) + cse” X sinz
) y(x)
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10 0
21. The matrix A = | 2 2 —1 | has an eigenvalue A\ = 1 of defect 2. If we choose
01 0
1
Vz=| 0 | such that (A—1)>V3 =0 and (A— I)?V3 # 0, then the general solution
0
of the system X' = AX is
[0 ] [ 1] [ 2 ]
() X=|er | 1| +ea|2t+1 | +ecz| t2+2t ¢!
|1 | 2641 | | 7+ 2t |
[0 ] [ 0 ] [ 1]
(b)XZ |l 1| 4+e | 2t4+2 | +c3 2 4+ 2t el
| 2 ] | 26+ 2 | | 2+ 2t
[0 ] 0 1]
() X=[ci| 2| +c|2t+2 | +c3| t2+2t e’
| 2 2t ]
[0 ] [ 1] [ 0
) X=[a|2]|4+ec]| 2t |+c|t?+t]|]|€
| 2 | 142t |
[0 ] [0 1
() X=[ci| 1] +c| 0| +c3| t>+2t e’
| 3] | 2t t + 2t
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1. A fundamental matrix of the system X’ = [ le _01 ] X is
[ Beldt ot ]
(a) ot ot
SR
(b) 2€4t eft
[ 3ett 0 ]
(C) i 0 e—t |
[ 5ett 0]
@ >
[ 5ett 0]
(e) _ 9pdt o=t _
1
2. It K= | «a | is an eigenvector with eigenvalue A = 2 of the matrix
0
0 -2 —1
A= -3 -1 =3 |, thena=
2 2 3
(a) 1
(b) =2
(c) 0
(d) 2
(e) —1



Term 252, Math 208, Final Exam Page 2 of 11 CODE 3

3. A particular solution of the differential equation y” +y = sec? z is given by y,(z) =

a) cosz + xln|secx + tan x|

(a)
(b) zcosx + sinzIn|secx + tan z|
(¢) x +sinzln|secz + tan x|
(d) 2? + coszIn |secx + tan x|
)

() —1+sinzIn|secx + tanz|

4. Consider the non-homogeneous system X' = AX + [ g ] . If the general solution of

the associated homogeneous system is

X0261[j1]€t+02[_64]€2t,

then a particular solution X, =

®) |5
@ |5
@ |
el
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(0.9]

5. If y = Z cpx” is a power series solution of the differential equation
n=0
(22 + 1)y" + 2y’ — y = 0 about the ordinary point # = 0, then the constants c,
satisfy the recurrence relation:

1—n

(a) cpyo = Cpy 0> 2

(b) cps1 = g > 2

(¢) cnpo = o

(d) cny1 =

n
(e) Cnt2 = n+2

6. The general solution of differential equation (D — 1)?(D?* — 2D + 5)y = 0 is given

by

(a) y(z) = cre™™ 4 coze ™ + cze”** cos(x) + cze " sinz
(b) y(z) = c1€” + cowe® + c3 cos(2x) + ¢4 sin(2z)

(c) y(x) = cre™™ + cowe™ + c3e” cos(2x) + cqe” sin(2x)
(d) y(z) = c1€” + coze” + cze” cos(2x) + cue” sin(2z)
(e) y(x) = c1e” + coxe®™ 4 c3e™* cos(2x) + cye™” sin(2x)



Term 252, Math 208, Final Exam Page 4 of 11 CODE 3

d
7. The solution of the initial-value problem xy2d—y =3 — 2%, y(1) = 3 is given by
x

(a) y* — 423 1In |x| = 2723
(b) 3y + 32%In |z| = 2723
(c) v + 323 In|z| = 2723
(d) 3 + 223 In|z| = 2723
(e) 9y + 323 In |z| = 2723

8. The solution of the exact differential equation
(1422 —y*)dx + (2y — 32y*) dy = 0

is given by
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113 3 0

9. If the rank of the matrix L0 =2 - is equal to 2, then K =
2 3 7 8 K ’
-2 4 0 6 6

10. The number of regular singular points of the differential equation
2? (2% — 25)(z — 2)%" + 3x(x — 2)y' + 7(z +5)y =0

1S
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134 ¢ J(t) h(t)
11.IfA= |0 1 6 |,thenet= |0 e gt |, where f(1)+g(1)+h(1) =

001 0 O e!

(a) 16e

(b) 14e

(c) 22e

(d) 20e

(e) 17e

12. If the recurrence relation of the Frobenius series solution of the differential equation
20%y" — 3xy + B+ 2)y =0

3
that corresponds to the indicial root r = 3 is given by
1

————¢,—1, n > 1, then the first three terms in the solution are
n(2n +1)

CO:LCn:

given by

(a) £U3/2 . 1:135/2 . 1567/2

3 30
32 _ Lo _ L oap
(b) z x x
3 15
32 Losp L g
(c) z°% — 3® + 30"
52 L o5 1 g
(d) z°% — 7% + 3%

(e) 232 — 1x5/2 i ix7/2
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13. If the three vectors Vi = (4,3,2), Vo = (2,5,—1) and V3 = (k,—4,2) of R? are
linearly dependent, then k£ =

14. The general solution of the differential equation

Z_z +ytanx = cos’ T
is given by
(a) y = (sin®z +¢) cosx
(b) y = (cos®>x + ¢) sinz
(c) y = (2sinz + ¢) cos’x
(d) y = (sinx 4 ¢) cosz
(e) y = (cosx + ¢) sinx
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15. For A = [; ?], if P is a diagonalizing matrix such that
PlAP:[_Ol Zl,then
(a)P::—lz g
mP=7 5
(C)P::—11 g
@ r=| 3
@r=|1 7

16. The largest indicial root at x = 0 for the differential equation
8xy +9y' +2y =0

1S

—
o
N~——

DO — 00| I | Wwoolut ©
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17. Consider the system X' = AX, X(0) = { _8

real entries. If A has an eigenvalue A\ = 5 4 2¢ with corresponding eigenvector

-1 ™
A= [1—2¢]’thenX<§)_

], where A is a 2 x 2 matrix with

o[t
o]
@] %]
@ | e
© | %] e

18. The general solution of the system

X,:[m _5])(

8§ —12
is given by
(a) X = :;:6&"‘02:31: bt
(b) X =¢ :;:68t+62 i 10t
(c) X =c1 g St + ¢y é o100
d) X =¢ :g:e4t+02 :i: 10t
(e) X =0 :?:e8t+02 i e~ 10t
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11
9 1 | X can be written as
19

1 1 1
X = Cql 1 61” +c 6 €8t + c3 0 68t7

1 0 «

then a — g =

(a) —2

(b) 3

(c) 2

(d) 0

(e) =3

20. By using the method of undetermined coefficients, a particular solution of the

differential equation 3" — 3y’ = 83 + 4sin x is given by
y, = Aze’ + Bcosz + Csinz,

where 5B + 3A + 5C =
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10 0
21. The matrix A = | 2 2 —1 | has an eigenvalue A\ = 1 of defect 2. If we choose
01 0
1
Vz=| 0 | such that (A—1)>V3 =0 and (A— I)?V3 # 0, then the general solution
0
of the system X' = AX is
[0 ] 1] [0
(@) X=[c1| 2| +c 2t tez | P4t ¢!
| 2 | 1+ 2¢ | |
[0 ] [ 1] [ 2
(b)XZ a1 | 4+e | 2t4+1 | +c3 2 4+ 2t et
| 1] | 26+ 1 | | %+ 2t
[0 ] [ 0 1
() X=[eci| 1] +c| 0| +ec3| t?+2t e’
| 3] | 2t t* + 2t
[0 ] [ 0 ] [ 1]
(d) X=[eci | 1| +e|2t+2 | +c3| t2+2t e!
| 2 ] | 26+ 2 | | 2+ 2t
[0 ] [ 0 ] [ 1]
() X=[ci| 2| +c|2t+2 | +c3| t2+2t e’
| 2 2t ]




King Fahd University of Petroleum and Minerals
Department of Mathematics

 CODE 4 | [ CODE 4 |
Math 208
Final Exam
Term 252
12 May 2026
Net Time Allowed: 120 Minutes
[ Name ]
[ ID ][ Sec ]

Check that this exam has 21 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, Final Exam Page 1 of 11 CODE 4

1. By using the method of undetermined coefficients, a particular solution of the
differential equation 3" — 3y’ = 83 + 4sin x is given by

y, = Aze* + Bcosz + Csin,

where 5B + 3A + 5C =

(a) 4
(b) 10
(c) 8
(d) 0
(e) 12
2. For A= [; ?], if P is a diagonalizing matrix such that
-1 0
-1 .
P AP—[ 0 4],then
1 o
(a)P__l 2—
1 3
(b)P__—2 2
1 3
(C)P_-_2 1_
1 3
(d)P__—l 2
.
©P=1_1 3]
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3. The largest indicial root at = 0 for the differential equation
8z +9y' +2y=0

1S

—
@)
N~—

DO — x| © ool ctool

4. The general solution of differential equation (D — 1)?(D? — 2D + 5)y = 0 is given

= c1e” + core” + cze " cos(2x) + cqe” " sin(2x)
= c1e " + core™" 4 cze” cos(2x) 4 ¢ue” sin(2x)
22 cos(x) + cse” sinz
= 1" + cowe” + c3 cos(2x) + ¢4 sin(2x)

y(z)
y(z)
y(r) = cre™™ + coxe™ + cze”
y(z)
y(z) = cre” + coxe” + cze” cos(2x) + cqe” sin(27)
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s ] . If the general solution of

5. Consider the non-homogeneous system X' = AX + [ 3

the associated homogeneous system is

@ |
o]

6. If the recurrence relation of the Frobenius series solution of the differential equation
22%y" — 3wy’ + (3+ x)y =0

3
that corresponds to the indicial root » = 3 is given by

1
c=1¢ =———c,_1,n > 1, then the first three terms in the solution are
n(2n +1)
given by
(a) $3/2 %x5/2 + 3_1()x7/2
32 Losp L oap
(b) = =7 + 3%
1 1
(c) 23/ 52 2T
3 15
1 7
(d) 5133/2 _x5/2 —337/2
3 30
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7. The number of regular singular points of the differential equation
? (2% — 25)(x — 2)%" + 32(x — 2)y + 7(z +5)y =0

1S

o0
8. Ify= Z cpx’ is a power series solution of the differential equation
n=0
(2?2 + 1)y" + 2y’ — y = 0 about the ordinary point # = 0, then the constants c,
satisfy the recurrence relation:

1—n
n+2 — n, N2> 2
(a) Cpio g
2—n
b) Capa = — ey > 3
(b) cna n+ZC n =
1—mn
(c)an:n 20n,n22
3—n
d) corr = Ly >4
(d) cnra n+1C n =
9 _
(€) i1 = Cpy N> 2
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9. A particular solution of the differential equation y” +y = sec? z is given by y,(z) =

(a) z +sinzn|secx + tan z|
(b) zcosx + sinzIn|secx + tan z|
(c) #* 4 coszIn |sec z + tan z|
(d) =1+ sinzIn|secz + tan z|
)

(e) cosx + zln|secz + tan x|

10. The general solution of the system

X,:[m —5]X

g§ —12
is given by
(a) X =a :?:e8t+62 le e~ 10t
(b) X =¢ :2:64t+02 111 10t
(€) X =0 :g:e&‘i—CQ:i: et
(d) X =¢a :;:e8ﬁ+62 ; 10t
(e) X =¢ :g:e8f+02 i o 10t
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11. If the three vectors Vi = (4,3,2), Vo = (2,5,—1) and V3 = (k,—4,2) of R? are
linearly dependent, then k£ =

—2
8
real entries. If A has an eigenvalue A = 5 4 2i¢ with corresponding eigenvector

-1 T
A= [1—21}’&6“)((5)_

12. Consider the system X' = AX, X(0) = , where A is a 2 X 2 matrix with

) | | o
o) | |
© |, |
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911
13. The general solution of X’ = | 1 9 1 | X can be written as
119
1 1 1
X=c|1|eMye|p|te]|o]|
1 0 o)
then a — g =
(a) 2
(b) —3
(c) 3
(d) =2
(e) 0

14. The solution of the exact differential equation
(1422 — ) do + (2y — 3zy*) dy = 0

is given by

(a) z+ a2+ 222 +9° =
(b) 2?2 + 23 —xy® + 4> = ¢
(c) ®+ 23 —ayP +y? =c
(d)

)

(e) v+ 2® + 3P +y? = ¢

r+a?—xypP ey =c
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1 1 3 3 0
15. If the rank of the matrix | .+ © = &+ L] I to 2, then K =
: e rank of the matrix |, , . o | isequal to2, then K =
-2 4 0 6 6
(a) 1
(b) 0
(c) 2
(d) 3
(e) —2
1
16. If K = | « | is an eigenvector with eigenvalue A = 2 of the matrix
0
0 -2 -1
A= -3 -1 =3 |, thena=
2 2 3



Term 252, Math 208, Final Exam Page 9 of 11 CODE 4

4 0

17. A fundamental matrix of the system X' = [ | 1

]Xis

@ | %
o) | o
O [ g
@ % 0]
(¢) :3((9)# eoti

18. The general solution of the differential equation

d
cd +ytanx = cos® x

dx

is given by

= (2sinx + ¢) cos® x

) y=(

) y = (sin®z +¢) cosx
) y = (cosz +c) sinz
) y = (cos’x + ¢) sinx
)y = (

= (sinz + ¢) cosx
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134 ¢ J(t) h(t)
19.fA=]016|,thenet=|0 e g |, where f(1)+g(1)+h(l)=

001 0 O e!

(a) 22¢

(b) 14e

(c) 16e

(d) 20e

(e) 17e

d
20. The solution of the initial-value problem :Uyzd—y =3 — 2%, y(1) = 3 is given by
x

(a) y* — 423 In|z| = 2727
(b) 9y + 323 In |z| = 2723
(c) 3y* + 323 In|z| = 2723
(d) v® + 32% In || = 2723
(e) v + 223 In|z| = 2723
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10 0
21. The matrix A = | 2 2 —1 | has an eigenvalue A\ = 1 of defect 2. If we choose
01 0
1
Vz=| 0 | such that (A—1)>V3 =0 and (A— I)?V3 # 0, then the general solution
0
of the system X' = AX is
[0 ] 1] [0
(@) X=[c1| 2| +c 2t tez | P4t ¢!
| 2 ] | 1+2t ] G
[0 ] [ 0 ] [ 1]
(b)XZ a1l | 4+e | 2t4+2 | +c3 2 4+ 2t et
| 2 | | 26+ 2 | | 2+ 2t
[0 ] 0 1]
() X=[ci|2]|+e|2t+2 | +c3| t2+2t e’
| 2 | 2t | |
[ 0 ] [ 1] [ 2]
(d) X=[eci | 1| +e|2t+1 ]| +c3| t2+2t e!
| 1] | 26+ 1 | | 2+ 2t
[0 ] [0 1
() X=[ci| 1| +c| 0| +c3| t?+2t e’
| 3] | 2t t* + 2t
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1. The general solution of the system

, 10
oo
is given by

[ 5
(a)X—cl_2
[ 5
(b)X—Cl-2
[ 5
(C)AXV—Cl-2
(d) X = | °
|1
[ 5
(e)X—cl_2

2. The general solution of X'

-5
X
—12]
1
8t
e —1—02_4
1
4t
e —1—02_4
[ 1
St
e —1—02_3
1
8t
e —|—02_4
1
8t
e —l—c2_4
611t+02

6t

10t

—10t

671075

e—lOt

—_ = O
NGRS
N

1
ﬁ 68t + c3
0

Page 1 of 11

X can be written as

8t
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3. If the recurrence relation of the Frobenius series solution of the differential equation
20%y" — 3wy’ + (3 + x)y =0

3
that corresponds to the indicial root r = 3 is given by

1
c=1 ¢ =————c,_1,n > 1, then the first three terms in the solution are
n(2n +1)
given by
1 1
(a) .%’3/2 _$5/2+_ 7/2
3 30
3/2 1 5/2 i 7/2
(b) x 7° + 20
(C) 5133/2 1335/2 + ix7/2
5 30
1 1
(d) 1,3/2 —565/2 _1,7/2
3 15
(e) 563/2 %335/2 3_70 7/2

1 1 3 3 0

4. If the rank of the matrix 10—z is equal to 2, then K =
2 3 7 8 K ’
-2 4 0 6 6
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5. For A = [; ?], if P is a diagonalizing matrix such that
PlAP:[_Ol Zl,then
(a)P::—l1 g
m =]y
(C)P::—12 g
@P=|7 5
@r=|1 7

-2
8
real entries. If A has an eigenvalue A\ = 5 4 2 with corresponding eigenvector

-1 T
b= [1—2@}’&6“)((5)_

6. Consider the system X' = AX, X(0) = , where A is a 2 X 2 matrix with

w [ e
o) | Zg | e
© 5]
© | 5] e¥
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7. If the three vectors Vi = (4,3,2), Vo = (2,5,—1) and V3 = (k,—4,2) of R? are
linearly dependent, then k£ =

4 0

1_1]X18

8. A fundamental matrix of the system X' = [

(a) 2€4t —t
[ 3¢t 0
[ et 0
(c) 9pdt ot

[ 5ett ()
() | o

[ Hett et
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d
9. The solution of the initial-value problem xy2d—y =3 — 2%, y(1) = 3 is given by
x

(a) y> + 223 1n |x| = 2723
(b) y? — 423 In |z| = 2723
(c) 9y + 323 In|z| = 2723
(d) 3y* + 32%In |z| = 2723
)

(e) v + 323 In|z| = 2723

1
10. If K = | a | is an eigenvector with eigenvalue A = 2 of the matrix
0
0 -2 -1
A= -3 -1 =3 |, thena=
2 2 3

—_
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11. By using the method of undetermined coefficients, a particular solution of the
differential equation 3" — 3y’ = 83 + 4sin x is given by

y, = Aze* + Bcosz + Csin,

where 5B + 3A + 5C =

(a) 10
(b) 12
(c) 8
(d) 4
(e) 0

12. The general solution of differential equation (D — 1)%(D?* — 2D +5)y = 0 is given

(a) y(z) = cre” 4+ coxe™ 4+ cze™ cos(2x) + cue™™ sin(2x)
(b) y(x) = c1€” + coxe® + ¢3 cos(2x) + ¢4 sin(2x)

(c) y(x) = cre™ + core™ + cz3e” cos(2x) + c4e” sin(27)
(d) y(z) = cre™ + coze™ + c3e 2% cos(x) + cze > sinx
(e) y(x) = c1e” + cowe” + cze” cos(2x) + cye” sin(2x)
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13. Consider the non-homogeneous system X' = AX + [ g ] . If the general solution of

the associated homogeneous system is

) |
@2

14. A particular solution of the differential equation y” + y = sec? z is given by y,(x) =

(a) =1+ sinzIn|secx + tan x|
(

b) cosz + xIn |secx + tan x|

)
)
(¢) xcosx + sinxln |secx 4 tan x|
(d) 22 + cosxIn |secx + tan x|

)

(e) x +sinxIn |secx + tan x|
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15. The general solution of the differential equation

d
—y—l—ytanx = cos’

dx

is given by

(a) y = (sin*z +¢) cosx
(b) y = (2sinz + ¢) cos® ©
(¢) y = (cosx +¢) sinx
(d) y = (sinx 4 ¢) cosz
(e) y = (cos?x + ¢) sinw

1 34 el f(t) h(t)
16.fA=]0 16 t
001 0 0 e
(a) 20e
(b) 17e
(c) 22¢
(d) 16e
(e) 14e

,then et =10 € g(t) |, where f(1)+g(1) + h(1) =
t
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(0.9]

17. Ity = Z cpx” is a power series solution of the differential equation
n=0
(22 + 1)y" + 2y’ — y = 0 about the ordinary point # = 0, then the constants c,
satisfy the recurrence relation:

(a) cmg:i;g&cn,nZ?)
(b) cn+1:i__|_?;cn,n22
(c) cn+2:;_gcn,n22
(d) cn+2:i;?cn,n24
(e) an:l_gcn,an

18. The number of regular singular points of the differential equation
(2% — 25)(z — 2)%" 4+ 3z(z — 2)y + T(z +5)y =0

1S
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19. The solution of the exact differential equation
(1422 —y*)dx + (2y — 32y*) dy = 0

is given by

20. The largest indicial root at x = 0 for the differential equation

8z +vy' +2y =10

1S

= O ol =300 U] W
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10 0
21. The matrix A = | 2 2 —1 | has an eigenvalue A\ = 1 of defect 2. If we choose
01 0
1
Vz=| 0 | such that (A—1)>V3 =0 and (A— I)?V3 # 0, then the general solution
0
of the system X' = AX is
[0 ] [0 1
(&) X=|ect | 1| +c| 0| +cs| t*>+2t e’
| 3] | 2t t* 4 2t
[0 ] [ 0 ] [ 1]
(b)XZ |l 1| 4+e | 2t4+2 | +c3 2 4+ 2t et
| 2 ] | 26+ 2 | | 2+ 2t
[0 ] 0 1]
() X=[ci| 2| +e|2t+2 | +c3| t2+2t e’
| 2 2t ¢
[0 ] [ 1] [ 2]
(d) X=[eci | 1| +ca|2t+1 ]| +c3| t2+2t e!
| 1] | 26+ 1 | | 2+ 2t
[0 ] [ 1] [ 0
) X=[a|2|4+ec| 2t |+c|t?+t]]|€
| 2 | 142t |




King Fahd University of Petroleum and Minerals
Department of Mathematics

| CODE 6 | [ CODE 6 |
Math 208
Final Exam
Term 252
12 May 2026
Net Time Allowed: 120 Minutes
[ Name ]
[ ID ][ Sec ]

Check that this exam has 21 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, Final Exam Page 1 of 11

1. The general solution of the differential equation

;l—i +ytanx = cos’ x
is given by
(a) y = (cosz +¢) sinx
(b) y = (sin®z + ¢) cos
(c) y = (2sinz + ¢) cos*
(d) y = (sinx +¢) cosz
(e) y = (cos?x + ¢) sinw

2. The number of regular singular points of the differential equation

(2% — 25)(z — 2)%" 4+ 3z(z — 2)y + T(z +5)y =0

1S
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3. A particular solution of the differential equation y” +y = sec? z is given by y,(z) =

(a) =1 +sinzIn|secx + tan x|
(b) z + sinxIn |secx + tan x|
(¢) wcosx + sinxIn|secx + tan x|
(d) 2% + cosxIn |secx + tan x|

)

(e) cosx 4 zln |secz + tan x|

-2
8
real entries. If A has an eigenvalue A\ = 5 4 2 with corresponding eigenvector

-1 T
= [1—2@}”}1‘3“){(5)_

4. Consider the system X' = AX, X(0) = , where A is a 2 X 2 matrix with

) | | e
o | 5] e
@3]
@ | 4] e
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911
5. The general solution of X’ = | 1 9 1 [ X can be written as
119
1 1 1
X = Cql 1 61” + ¢ 6 €8t + c3 0 68t7
1 0 o)
then a — g =
(a) =2
(b) O
(c) 2
(d) 3
(e) =3

6. If the three vectors V (4,3,2), Vo = (2,5,—1) and Vj

linearly dependent, then k& =

(k,—4,2) of R3 are
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d
7. The solution of the initial-value problem xy2d—y =3 — 2%, y(1) = 3 is given by
x

a 9y + 323 In |z| = 2723
b — 423 In |z| = 2723

(a)

(b) y

(c) v + 223 In|z| = 2723
)
)

(d) 3 + 323 In|z| = 2723
(e) 3y* + 323 In|z| = 2723

8. The general solution of differential equation (D — 1)?(D?* — 2D + 5)y = 0 is given

= c1e” 4 cowe” + cze” " cos(2x) + cqe”" sin(2x)

by
(a) y(x) = c1e™ + coxe™ + c3e7 % cos(x) + cse™ sinw
(b) y(z) = c1€” + coze™ + cze” cos(2x) + cue” sin(2x)
(c) y(z) = cre™™ 4 coxe™™ 4 c3e” cos(2x) + c4e” sin(2x)
(d) y(z) = c1€” + cowe® + c3 cos(2x) + ¢4 sin(2z)
) y(x)
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9. If the recurrence relation of the Frobenius series solution of the differential equation
20%y" — 3wy’ + (3 + x)y =0

3
that corresponds to the indicial root r = 3 is given by
1

—————¢yp—1, n > 1, then the first three terms in the solution are
n(2n +1)

co=1,c, =

given by

3 30
1 1
bY 32 _ 252 _ 21/
(b) 7 = 5w~ 33
(C) 5133/2 1x5/2+ix7/2
5 30
1 1
d) 232 _ 152 4 LT
(d) 3% + 30°
(e) 563/2 1x5/2+i 7/2
4 30
1 3 4 el f(t) h(t)
10 IfA= |01 6|,thenet= |0 ¢ gt |, where f(1)+g(1)+h(l) =
001 0 O el
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11. The solution of the exact differential equation
(1422 —y*)dx + (2y — 32y*) dy = 0

is given by

1
12. If K = | « | is an eigenvector with eigenvalue A = 2 of the matrix
0
0 -2 —1
A= -3 -1 =3 |, thena=
2 2 3
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13. The general solution of the system

X,:[m _5])(

g —12
is given by
(a) X =a :;:68t+62:i: et
(b) X =¢ ; St 4 ¢y i 1ot
(c) X =0 :2:€4t+62 i el0t
(d) X =¢ ? et + o i 10t
(e) X =c ; St 4 ¢y ; 10t

14. The largest indicial root at x = 0 for the differential equation
8zy" +vy' +2y =0

1S

DO — x| Wool Joo| ot ©
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15. If the rank of the matrix

16. A fundamental matrix of the system X' = [

W
(a) 9plt ot
[ et (]
O
[ et (]
(c) 9plt ot
[ 3¢t (]
(d) 0 eft_
[ Bedt ot
(e) ot ot

—_

—_

()

= w O =

3
—2

S

Page 8 of 11

3
—1

S 0o

0

1
K
6

4 0
1 -1

is equal to 2, then K =

}Xis
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17. Consider the non-homogeneous system X' = AX + [ s ] . If the general solution of

3

the associated homogeneous system is

@ |5]
Ol
Clid
@ |4
@3]

18. For A = [; ?], if P is a diagonalizing matrix such that
P—lAP:[_Ol Zl,then
(a)P::—12 :1))
(b)P:_—11 g
@r=|73
(d)P:_—lz g
(e)P::—11 ;
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19. By using the method of undetermined coefficients, a particular solution of the
differential equation 3" — 3y’ = 83 + 4sin x is given by

y, = Aze* + Bcosz + Csin,

where 5B + 3A + 5C =

(a) 4
(b) 12
(c) 10
(d) 8
(e) 0
20. If y = Z cpx” is a power series solution of the differential equation
n=0

(22 + 1)y + 2y’ — y = 0 about the ordinary point z = 0, then the constants c,
satisfy the recurrence relation:

1—n
n — ) 22
(a) chy1 g
3—n
b n — — 1 Cn, 24
(b) cuvr = g ens
(c) 2-n > 3
C) Cpyo = ——Cp, N>
2 n-+2
2—n
(d) Cn+1:n 26717”22
1—n

(e) cny2 = 5 Cns 112 2
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10 0
21. The matrix A = | 2 2 —1 | has an eigenvalue A\ = 1 of defect 2. If we choose
01 0
1
Vz=| 0 | such that (A—1)>V3 =0 and (A— I)?V3 # 0, then the general solution
0

of the system X' = AX is
[0 ] [ 0 ] [ 1

() X=|e1 | 1| +e|26+2 | +cz| t2+2t ¢!
| 2 | | 2642 | | £+ 2t
[0 ] 1] 0

(b) X=1lca| 2| +e 2t + c3 2+t el
| 2 ] | 1+2t ] G
[0 ] 0 [ 1

() X=[eci| 2| +e|2t+2 | +c3| t2+2t e’
| 2 | 2t | |
[0 ] [0 1

(d) X=[ci| 1| +c| 0| +ec3| t?+2t e’
| 3] | 2t t* + 2t
[ 0 ] [ 1 2

() X=[ci | 1| +c|2t+1 ]| +c3| t2+2t e’
| 1] | 26+ 1 42t
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d
1. The solution of the initial-value problem xy2d—y =3 — 2%, y(1) = 3 is given by
x

(a) y> — 423 In|z| = 2727
(b) 3y + 32%In |z| = 2723
(c) v + 323 In|z| = 2723
(d) 3 + 223 In|z| = 2723
(e) 9y + 323 In |z| = 2723

1 1.3 3 0

2. If the rank of the matrix L0 =2 -l is equal to 2, then K =
2 3 7 8 K ’
-2 4 0 6 6
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3. The number of regular singular points of the differential equation
? (2% — 25)(x — 2)%" + 32(x — 2)y + 7(z +5)y =0

1S

o0
4. Ify = Z cpx’ is a power series solution of the differential equation
n=0
(2?2 + 1)y" + 2y’ — y = 0 about the ordinary point # = 0, then the constants c,
satisfy the recurrence relation:

1—n
n - 9 22
(a) Cpio g
2—n
(b)Cn+2:n 2cn,n23
3—n
n - ny >4
() Cnso n_|_10 n =z
1—n
(d)an:n 20n,n22
9 _
(€) i1 = Cpy N> 2
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5. A particular solution of the differential equation y” +y = sec? z is given by y,(z) =

(a) =1 +sinzIn|secx + tan x|
(b) 22 + cosxIn |secx + tan x|
(¢) x +sinzln|secz + tan x|
(d) cosx + x1n|secx + tan x|
)

(e) xcosx + sinxIn|secx + tan x|

6. If the three vectors Vi = (4,3,2), Vo = (2,5,—1) and V3 = (k,—4,2) of R? are
linearly dependent, then k& =
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7. The general solution of differential equation (D — 1)?(D* — 2D + 5)y = 0 is given

by

(a) y(x) = c1e™® + coxe™ + e3¢ cos(x) + cse™* sinw
(b) y(x) = c1e™ + cowe™ 4 c3e” cos(2x) + cqe” sin(27)
(c) y(z) = c1e” + cowe” + c3e” cos(2x) + cqe” sin(2z)
(d) y(x) = c1e” + cowe” + c3e™" cos(2x) + cqe™ sin(2x)
(e) y(x) = c1€” + cpwe® + c3 cos(2z) + ¢4 sin(2x)

1 1 1
X=c¢|1|eM4e|B|e+e| 0|,
1 0 «

(a) —3
(b) —2
(c) 3
(d) 2
(e) 0
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9. Consider the system X' = AX, X(0) = [ _8

real entries. If A has an eigenvalue A\ = 5 4 2¢ with corresponding eigenvector

-1 ™
A= [1—2¢]’thenX<§)_

], where A is a 2 x 2 matrix with

@ | ]
o | 5]
© 5] e¥
@ | %] e
© | 2] e

10. By using the method of undetermined coefficients, a particular solution of the
differential equation 3" — 3y’ = 83 + 4sin x is given by

y, = Aze’ + Bcosz + Csin,

where 5B + 3A + 5C =

(a) 4
(b) 12
(c) 10
(d) 0
(e) 8
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11. The general solution of the differential equation

dy 2

%—l-ytanx:cos T
is given by
(a) y = (cosz +¢) sinx
(b) y = (sin®z + ¢) cos
(c) y = (cos?x + ¢) sinw
(d) y = (2sinz + ¢) cos® ©
(e) y = (sinx 4 ¢) cosx
2 31 . : : . :
12. For A = [ 5 1], if P is a diagonalizing matrix such that
-1 0
-1 _
P AP—[ 0 4],then
Y
(a) P = __1 3_
S 3
(b) P = __2 2_
S
(c) P = 12
S 3
S 3
©F=1_ 5]
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13. The largest indicial root at x = 0 for the differential equation
8z +vy' +2y =0

1S

ol Ot © N =] wWool ]

4 0

14. A fundamental matrix of the system X' = [ | 1

]Xis

(a) _26:; 6(315:
o %
@ o
@ % ]
© %
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15. The solution of the exact differential equation
(1422 —y*)dx + (2y — 32y*) dy = 0

is given by

(a) z+ 2>+ 22 +9° =
D) z+a2* -z +y?=c
(c) z+ 2>+ 32y’ +y* =
(d) 2?2 + 23 — a2y + 4y? = ¢
)

(e

P+t —xpP Yyt =c

1 34 et f(t) h(t)
16. A= |0 1 6 |, then e 0 e g(t)
001 0 0 ¢
(a) 1de
(b) 16e
(c) 20e
(d) 22¢
)

, where f(1) +

9(1) +h(1) =
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17. If the recurrence relation of the Frobenius series solution of the differential equation
20%y" — 3wy’ + (3 + x)y =0

3
that corresponds to the indicial root r = 3 is given by

1
c=1 ¢ =————c,_1,n > 1, then the first three terms in the solution are
n(2n +1)
given by
1 1
(a) .%’3/2 . _$5/2 + —.%'7/2
4 30
1 1
(b) 32 282 )2
3 15
(C) 5133/2 o 1335/2 + ix7/2
5 30
1 7
(d) 1,3/2 o —565/2 o _1,7/2
3 30
(e) 563/2 o 1335/2 + ix7/2
3 30
1
18. If K = | a | is an eigenvector with eigenvalue A = 2 of the matrix
0
0 —2 -1
A= -3 -1 =3 |, then a =
2 2 3

(a) 1
(b) 2
(c) 0
(d) —2
(e) —1
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19. Consider the non-homogeneous system X' = AX + [ s

3 ] . If the general solution of

the associated homogeneous system is

20. The general solution of the system

X,:[m _5])(

8 —12
is given by
(a) X =a g e + ¢y :1)) e~ 10t
(b) X =« :;:€4t—|—62 111 el0t
(c) X =c1 g St + ¢y i o100
(d) X =¢ :g:e&‘i‘CQ:i: et
(e) X =0 i) e + ¢ i e~ 10t
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10 0
21. The matrix A = | 2 2 —1 | has an eigenvalue A\ = 1 of defect 2. If we choose
01 0
1
Vz=| 0 | such that (A—1)>V3 =0 and (A— I)?V3 # 0, then the general solution
0
of the system X' = AX is
[0 ] [ 1 0
(@) X=[c1| 2| +c 2t tez | P4t ¢!
| 2 | 1+ 2¢ ¢
[0 ] [0 1
M) X=|ca|1|+ec]| 0| +c|t2+2t] |¢
| 3] | 2t t* + 2t
[0 ] 1 [ 2]
() X=(eci| 1| +e|2t+1 ]| +c3| t*2+2t e’
| 1] | 2t+1 | | 2+ 2t
[0 ] [ 0 ] [ 1]
(d) X=[ci| 2|+ | 2t+2 | +c3| t2+2t e!
| 2 2t G
[0 ] [ 0 ] [ 1]
() X=[ci| 1| +ec|2t+2 | +c3| t2+2t e’
| 2 ] | 26+ 2 | | 2+ 2t
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1
1. If K = | a | is an eigenvector with eigenvalue A = 2 of the matrix
0
0 -2 —1
A= -3 -1 =3 |, thena=
2 2 3

(a) 2
(b) 0
(c) 1
(d) =2
(e) —1

2. By using the method of undetermined coefficients, a particular solution of the
differential equation 3" — 3y’ = 83 + 4sin x is given by

y, = Aze* + Bceosx + C'sin,

where 5B + 3A + 5C =
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3. The general solution of differential equation (D — 1)?(D* — 2D + 5)y = 0 is given

(a) y(x) = c1e” + cowe®™ + c3e” cos(2x) + cqe” sin(2x)
(b) y(x) = cre™™ + come™ + c3e™ 2% cos(x) + cze 2 sinx
(c) y(z) = c1€” + cowe® + c3 cos(2x) + ¢4 sin(2z)

(d) y(x) = c1e” + cowe” + c3e™" cos(2x) + cqe™ sin(27)
(e) y(x) = cre™ + cowe™ + c3e” cos(2x) + c4e” sin(27)

4. A particular solution of the differential equation y” + y = sec? z is given by y,(x) =

(a) x> + coszIn|secz + tan z|

(b) zcosx + sinzIn|secx + tan z|
(c) cosx 4 zIn |secx + tan x|
(d) =1+ sinzIn|secz + tan z|
)

(e) x +sinxIn |secx + tan x|
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1 3 4
5, fA=10 1 6 |, thene

001

(a) 22¢

(b) 17e

(c) 16e

(d) 14e

(e) 20e

6. If the rank of the matrix

—

At _

—_

[\

_ o O =

3
—2

S

Page 3 of 11

3
—1

S 0o

0

1
K
6

is equal to 2, then K =
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4 0

1_1]X18

7. A fundamental matrix of the system X' = [

@ | %
CIA
© i3§4t O
(d) :2‘3:; e(zt:
© g

8. The number of regular singular points of the differential equation
? (2% — 25)(x — 2)%" + 3x(x — 2)y' + 7(z +5)y =0

1S
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9. The solution of the exact differential equation
(1422 —y*)dx + (2y — 32y*) dy = 0

is given by

(a) x+ 2?4+ 3zy® +y? = ¢
(b) 22+ 2% — 2y + 4y* = ¢
(c) x + a2+ 22> +1? = c
(d) 2? + 23—+ 2 =c

)

(e

r+a’—xypP+y?=c

—2
8
real entries. If A has an eigenvalue A\ = 5 4 2¢ with corresponding eigenvector

—1 s
K= [1—2@]’thenX<§)_

10. Consider the system X' = AX, X(0) = , where A is a 2 x 2 matrix with

]2
o | ]
@[ %]
@ | ] e
@[ %]
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11. The largest indicial root at x = 0 for the differential equation
8z +vy' +2y =0

1S

Ol 0ol Ut~ O x| w

d
12. The solution of the initial-value problem xy2d—y =3 — 2%, y(1) = 3 is given by
x

(a) y® + 223 In |2| = 2727
(b) 3 + 323 In|z| = 2723
(c) 9y + 32 In |z| = 2723
(d) y* — 423 1n |z| = 2723
(e) 3y* + 323 In|z| = 2723
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11
9 1 | X can be written as
19

1 1 1
X = Cql 1 61” +c 6 €8t + c3 0 68t7

1 0 «

then a — g =

(a) —2

(b) 2

(c) =3

(d) 3

(e) 0

14. Consider the non-homogeneous system X' = AX + [ 2 ] . If the general solution of

the associated homogeneous system is

Xc:C1[_11]€t+C2[_64]€2t7

then a particular solution X, =

@ |%
ot
© 7]
@ |
© 5]
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(0.9]

15. If y = Z cpx” is a power series solution of the differential equation
n=0

(22 + 1)y" + 2y’ — y = 0 about the ordinary point # = 0, then the constants c,
satisfy the recurrence relation:

(a) cmgzilgcn,nZ?)
(b) cn+2:i;?cn,n24
(c) cn+2:;_gcn,n22
(d) an:i;ch,nZQ
(e) an:l_gcn,an

16. The general solution of the system

X,:[m —5]X

§ —12
is given by
(a) X =¢; ? S + ¢ i e~ 10t
(b) X = ; e + ¢y 111 e
(c) X =¢ 2 e + ¢y i e~ 10t
(d) X =¢; g S + ¢ :1)) e~ 10t
() X =1 ; et + ¢y 111 et0t
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17. If the recurrence relation of the Frobenius series solution of the differential equation
20%y" — 3wy’ + (3 + x)y =0

3
that corresponds to the indicial root r = 3 is given by
1

—————¢yp—1, n > 1, then the first three terms in the solution are
n(2n +1)

co=1,c, =

given by

3 30
(b) 22 1x5/2+i 7/2
4 30
(C) 5133/2 1x5/2+ix7/2
5) 30
32 Losp L oap
(d) x 3% + 30"
(e) 563/2 1335/2 i 7/2
3 15

18. If the three vectors Vi = (4,3,2), Vo = (2,5,—1) and V3 = (k,—4,2) of R? are
linearly dependent, then k£ =
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19. For A = [; ?], if P is a diagonalizing matrix such that
PlAP:[_Ol Zl,then
wr=|1 5
(b)P:_—lz 21))
(C)P::—11 g
(d)P:_—lz g
@r=|73

20. The general solution of the differential equation

—y+ytan:z: = cos’

dx
is given by

(a) y = (sin®z + ¢) cosx
(b) y = (2sinz + ¢) cos*
(¢) y=(cosx+c) sinx
(d) y = (cos?x + ¢) sinw
(e) y=(sinz + ¢) cosx
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10 0
21. The matrix A = | 2 2 —1 | has an eigenvalue A\ = 1 of defect 2. If we choose
01 0
1
Vz=| 0 | such that (A—1)>V3 =0 and (A— I)?V3 # 0, then the general solution
0
of the system X' = AX is
[0 ] [0 1
(&) X=|ect | 1| +c| 0| +cs| t*>+2t e’
| 3] | 2t t* 4 2t
[0 ] ) [0
(b) X=1lca| 2| +e 2t + c3 2+t el
| 2 | 142t |
[0 ] 0 1]
() X=[ci| 2| +c|2t+2 | +c3| t2+2t e!
| 2 2t G
[0 ] [ 1] [ 2]
(d) X=[eci | 1| +e|2t+1 ]| +c3| t2+2t e!
| 1] | 26+ 1 | | 2+ 2t
[0 ] [ 0 ] [ 1]
() X=[eci| 1| +eca|2t+2 | +c3| t2+2t e’
| 2 | | 26+ 2 | | 2+ 2t
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Math 208, Term 252, Final Exam \Answer Counts‘

Answer Counts
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Answer Option Frequency Across Versions
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Figure 1: Frequency of Each Answer Option (Excluding MASTER)



