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1 -3 -8 =5
1. The rank of the matrix A= |2 1 —4 11 | is
1 3 3 13

(a) 3 (correct)
(b) 2
(c) 1
(d) 4
(e) 0
2. If the solution space of the system
r1+ 2209+ 723 — 924 + 3125 =0

201 + 4ag + Taxg — 11lay + 3425 = 0

31’1 + 6$2 + 55[)3 — 11334 + 29[65 =0
has all linear combination of the three vectors
u=(c,1,0,0,0), v=(2,0,1,5,0) and w = (—3,0,7,0,1); then a + § + v =
(a) —5 (correct)
(b) —4
(c) 6
(d) 4
(e) O
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3. Consider the subspace S of R? defined by
S =A{(z,y,2)|r — 4y + 7z = 0}.

A basis of S consists of the vectors

(a) vi = (4,1,0), vo = (—=7,0,1) (correct)
(b) vi =(1,1,0), vo = (—7,0,1)

(c) vi = (4,2,0), vo = (7,0,1)

(d) vi = (4,-1,0), vo = (—7,0,1)

(e) vi = (—4,2,0), vo = (—7,0,1)

4. If y(x) is the solution of the initial-value problem y” + 2y’ +y = 0; y(0) = 2,
y'(0) = —1, then y(1) =

(correct)

SOOI, W
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5. The general solution of the differential equation y” + 2y’ + 5y = 0 is

(a) y(x) = cre™™ sin(2x) + coe™™ cos(2x) (correct)
(b) y(z) = c1e” sin(2z) + c2e” cos(2x)

(c) y(x) = c1e* sin(x) + c2e** cos(x)

(d) y(x) = cre72* sin(z) + ce™** cos(x)

(e) y(x) = cre™* sin(2x) + coe™

6. The general solution of the differential equation y® + y®) — 3y” — 5y’ — 2y = 0 is

162 + (o + c3 + cyx?)e™ (correct)
= c1e® + coe 2 + (c3+ cyx)e ™™

) y()

) y(x)
(¢) y(z) = cre™ + (c2 + c3x + cyx?)e™”
(d) y(x)

) y(x)

I
o

1672 + coe®” + (c3 + cyw)e™

= c1e?* + (cg + 37 + c42?) €°

I
o
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7. A linear homogeneous constant-coefficient differential equation which has the general
solution y(z) = Ae*® + B cos(2z) + C'sin(2z) is

(a) " —2¢y" +4y — 8y =0 (correct)
(b) y”’ + 2y” +4y —8y =0
(c) y" —4y' -8y =0
(d) y" 2y”+4y +8y =0
(e) y" —3y" + 4y +8y =0

8. An appropriate form of a particular solution y, for the non-homogeneous differential
equation y©® — ¢/ = (1 + 2x)e ™ + 3 is given by y,(z) =

a) Az + (Bx + Ca?) e (correct)

b) Az + (B + Cz)e™™

(c) A+ (B+Cx)e™™
)
)

(
(

(d) A+ (Bx +Cz*)e™®
(e) Az* + (Bx + Ca?) e
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9. If y, = Ae” cos(z)+ Be” sin(z), is a particular solution of the differential equation
y" + 2y + by = e sinx, then 65A + 658 =

(correct)

10. A particular solution of the differential equation y” 4+ vy = secx
is given by y,(z) =

a) xsinz + cosxIn | cos x| (correct)

(a)
(b) sinx + cosx In | cos x|
(c) 2?sinx + cosx In | sec x|
(d) 2
)

(e) 2zsinz + cosx In | sin z|

sinz + sinx In | cos |
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11. If W (x) is the wronskian of the functions f(x) = e”sinz and g(x) = e” cos z,
then W(x) =

—e (correct)

6 —10
2 -3
a diagonal matrix D such that P~'AP = D, then

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

(a) P = ? Z , D = é (2) (correct)
(2 5] (1 0]
(b)P__Q 1_’D__0 2 |
(5 2] (1 0]
(C)P__Q 1_’D__0 2 |
[ 2 5] [0 1]
(d)P__1 2_’D__2 0
(5 2] (1 0]
(e)P__1 2_’D__0 2 |
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13. The eigenvector associated with the eigenvalue A = 0 of the matrix

2 0 O Q
A= 2 -2 -1 ]is| -1 |,thena+ (=
-2 6 3 B
(a) 2 (correct)
(b) =3
(c) 4
(d) —4
(e) 0
50 0
14. The characteristics polynomial of the matrix A= | 4 —4 =2 [ isp(\) =
-2 12 6
a) —A\3 +7A%2 — 10\ (correct)

()

(b) —X3 — 7AZ — 10\
(c) =A%+ 722 4+ 10A
(d) =3 +7\2 -8\ +4
() —A3 — 7TAZ — 8\ +2
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7T -3 1
15. If the characteristic polynomial of the matrix A= | 8 —3 2 | is
0 0 3
p(A) = —(A = 1)(A — 3)?, then a basis for the eigenspace of A\ = 3 is
3 -1
vi=|pB|,voe=1] 0 |,thena—p=
0 «
(a 0 (correct)
(b) —8
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1. Consider the subspace S of R? defined by
S =A{(z,y,2)|r — 4y + 7z = 0}.

A basis of S consists of the vectors

) (

) (4,1,0), vo = (=7,0,1)
(¢) vi =(—4,2,0), vo = (—7,0,1)
(d) (

) (

2. If the characteristic polynomial of the matrix A =

p(A) = —(A — 1)(A — 3)?, then a basis for the eigenspace of A = 3 is

3 -1
vi= | B |, ve= 0 , then o — =
0 Q
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50 0
3. The characteristics polynomial of the matrix A= | 4 —4 =2 | isp(\) =
-2 12 6

4. If y(x) is the solution of the initial-value problem 3" + 2y’ + y = 0; y(0) = 2,
y'(0) = —1, then y(1) =

~
o
N—
DRI D |w O
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5. A particular solution of the differential equation y” + y = secx
is given by y,(z) =

a

(
(b
(

r?sinz + sinzIn | cos z|
xsinx + cosxIn | cos x|

(c

)

)

) sinx + cosz In | cos x|

d) 2z sinx + cosx In | sin x|
)

(e) z%sinx + cos x In | sec |

1 -3 -8 -5
6. The rank of the matrix A= |2 1 —4 11 | is
1 3 3 13
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7. If the solution space of the system

r1+ 209+ Txs — 924 + 3125 =0
2x1 + 4xg + Txg — 11y + 3425 = 0
3$1 + 6.%’2 + 51‘3 — 11%4 + 29$5 =0

has all linear combination of the three vectors
u=(x,1,0,0,0), v=(2,0,1,5,0) and w = (=3,0,7,0,1); then a + f + v =

8. The general solution of the differential equation y®* + y®) — 3y” — 5y’ — 2y = 0 is

(a) y(x) = c1e™ + 23 + (c3 + cyw)e™
(b) y(z) = c1e™ + (c2 + c32 + cyx?)e™
(c) y(x) = c1e** + (c2 + 32 + cyz?)e™®
(d) y(x) = c1€®* + (co + ez + cy2?) ”
(e) y(z) = c1e* + coe ™ + (c3 + cyx)e™
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9. If W(z) is the wronskian of the functions f(z) = e”sinx and g(z) = e” cos z,
then W(x) =

6 —10
2 =3
a diagonal matrix D such that P~'AP = D, then

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

or-[22] - (82
wr-[2] 030
or-[12]0- (82
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11. The eigenvector associated with the eigenvalue A = 0 of the matrix

2 0 0 «
A= 2 -2 -1 ]is| -1 |,thena+ (=
-2 6 3 o]

12. The general solution of the differential equation y” + 2y’ + 5y = 0 is

(a) y(z) = cre™™ sin(2x) + coe™™ cos(2x)
(b) y(z) = c1e” sin(2z) + c2e” cos(2x)
(c) y(x) = cre™* sin(2x) + coe®

(d) y(x) = c1€** sin(z) + c2e** cos(z)
(e) y(x) = cre™* sin(x) + coe™>® cos(x)
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13. An appropriate form of a particular solution ¥, for the non-homogeneous differential
equation y©® — ¢/ = (1 4+ 2x)e ™ + 3 is given by y,(z) =

14. If y, = Ae” cos(z)+ Be” sin(x), is a particular solution of the differential equation
y" + 2y + by = e sinx, then 65A + 658 =
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15. A linear homogeneous constant-coefficient differential equation which has the general
solution y(z) = Ae*® + B cos(2z) + C'sin(2z) is

///_|_2y//+4y —8y—0
—2y" 4+ 4y —8y =0

a) y
) y"
) y" 3y”+4y +8y=0
)y —
) y"”

(

(b
(c
(d
(e

— 4y — 8y =10
2y”+4y +8y =0
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1. The eigenvector associated with the eigenvalue A = 0 of the matrix

2 0 0 «
A= 2 -2 -1 ]is| -1 |,thena+ (=
-2 6 3 o]

2. A particular solution of the differential equation 4" + y = secx
is given by y,(z) =

(a) xsinx 4 coszIn | cos z|
(

b) x?sinx + sinx In| cos x|

)
)
(¢) 2xsinx + cosz In | sin z|
(d) sinz + cosxIn| cos x|

)

(e) x?sinx + cosx In | sec x|
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50 0
3. The characteristics polynomial of the matrix A= | 4 —4 =2 | isp(\) =
-2 12 6

(a) =A%+ 727 — 10X
(b) =A% —7A2 — 8\ +2
(c) =A%+ 7A% 4+ 10\
(d) =A% —7A2 — 10\
(e) —A3 4+ 7A2 — 8\ +4

1 -3 =8 =5
4. The rank of the matrix A= |2 1 —4 11 | is
1 3 3 13

A~~~
\/\_/8/\/\/
W N = O
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5. If y(x) is the solution of the initial-value problem 3" + 2y’ + y = 0; y(0) = 2,
/(0) = —1, then y(1) =

—

@)

N—
D|lwal— DSl |

6. An appropriate form of a particular solution y, for the non-homogeneous differential
equation y® — ¢/ = (14 2x)e ™ + 3 is given by y,(z) =

(a) Ax+ (B+Cx)e™
(b) A+ (Bx + Cz?) e
(c) Az + (Bx + Cx?)e™®
(d) Az* + (Bx + C2?) e
(e) A+ (B+Cx)e™™
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7. The general solution of the differential equation y” + 2y’ + 5y = 0 is

(a) y(x) = c1€?® sin(z) + ce** cos(x)
(b) y(z) = c1e™" sin(2x) + ce™™ cos(2x)
(c) y(x) = cre™* sin(2x) + coe®

(d) y(x) = c1e” sin(2x) + c2e” cos(2x)
(e) y(x) = cre™* sin(x) + cae™>* cos(x)

8. Consider the subspace S of R? defined by
S ={(z,y,2)|r — 4y + 7z = 0}.

A basis of S consists of the vectors

) (

) (
(¢) vi =(—4,2,0), vo = (—7,0,1)
(d) (4,2,0), vo = (7,0, 1)

) (
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9. A linear homogeneous constant-coefficient differential equation which has the general
solution y(z) = Ae*® + B cos(2z) + C'sin(2z) is

///_|_2y//+4y _Sy_o
— 4y —8y =10

a) y
)y —
)y 2y”+4y +8y=0
) Yy —
)y —

(

(b
(c
(d
(e

10. If y, = Ae” cos(z)+ Be” sin(x), is a particular solution of the differential equation
y" + 2y + by = e’ sinx, then 65A + 658 =
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6 —10
2 =3
a diagonal matrix D such that P~'AP = D, then

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

or-[33]0-[35
or-[23)o- [0
N
wr-[23)o- (38
HER

12. The general solution of the differential equation y¥ + y® — 3y” — 5y — 2y =0 is

127 + (co + 32 + cyx?)e™®
= c16* + e + (c3 + cyw)e™®

) y(x)

) y(x)
(¢) y(z) = cre™® + (c2 + c32 + cyx?)e ™
(d) y(z)

) y(x)

I
o

1672 4 e + (c3 + cym)e™

= c1e?* + (g + c37 + c42?) €°

I
)
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13. If the solution space of the system

r1+ 209+ Txs — 924 + 3125 =0
2x1 + 4ag + Txg — 11y + 3425 = 0
3$1 + 6.%’2 + 51‘3 — 11%4 + 29$5 =0

has all linear combination of the three vectors
u=(c,1,0,0,0), v=(2,0,1,5,0) and w = (—3,0,7,0,1); then a +  + v =

7 -3 1
14. If the characteristic polynomial of the matrix A= | 8 =3 2 | is
0 0 3
p(A) = —(A — 1)(A — 3)?, then a basis for the eigenspace of A\ = 3 is
3 —1
vi= ||, vo=| 0 |,thena—p=
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15. If W (x) is the wronskian of the functions f(x) = e”sinz and g(x) = e” cos z,
then W(x) =
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1. The general solution of the differential equation y + y® — 3y” — 5y — 2y = 0 is

) y(x) = c1e®* + (g + 33 + c42?) €°

) y(x) = c1e™ + (ca + c3x + cyx®)e”
(C) y(ﬂf) = 1% + ey + (C3 + C4l’)6_x

) y(z) = c1e* + (co + c3z + C4x2)e*x

) y(@)

= cr1e % 4 e + (c3 + cym)e™™

2. If the solution space of the system

r1+ 2209 + 723 — 94 + 3125 =0
201 +4x9 + Txs — 11y + 3425 =0
3x1 + 629 + 5r3 — 11xg + 2925 =0

has all linear combination of the three vectors
u=(x,1,0,0,0), v=(2,0,1,5,0) and w = (=3,0,7,0,1); then o« + f + v =
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1 -3 =8 =5
3. The rank of the matrix A= |2 1 —4 11 | is
1 3 3 13
(a) 0
(b) 2
(c) 3
(d) 1
(e) 4
5 0 0
4. The characteristics polynomial of the matrix A= | 4 —4 —2 | isp(\) =
-2 12 6
a) —A* 4+ TA% + 10\
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5. A particular solution of the differential equation y” + y = secx
is given by y,(z) =

a) xsinx + cosxIn | cos z|

b) sinx 4 cosz In | cos z|

(
(
(

)
)
(c) x?sinx + sinx In| cos x|
d) 2z sinx + cosx In | sin x|
)

(e) z%sinx + cos x In | sec |

6. The eigenvector associated with the eigenvalue A = 0 of the matrix

2 0 0 o}
A= 2 -2 —1|is| =1 |,thena+ 3=
-2 6 3 o]
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7 -3 1
7. If the characteristic polynomial of the matrix A= [ 8 —3 2 | is
0 0 3
p(A) = —(A = 1)(A — 3)?, then a basis for the eigenspace of A\ = 3 is

3 —1
vi=| 8|, ve= 0 , then o — =
0 Q

8. Consider the subspace S of R? defined by
S ={(z,y,2)|r — 4y + 7z = 0}.

A basis of S consists of the vectors

(a) vi = (4,1,0), vo = (=7,0,1)
(b) vi = (4,2,0), vo = (7,0,1)

(¢) vi =(4,—-1,0), vo = (—7,0,1)
(d) vi = (—4,2,0), vo = (—7,0,1)
(e) vi =(1,1,0), vo = (—7,0,1)
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9. A linear homogeneous constant-coefficient differential equation which has the general
solution y(z) = Ae*® + B cos(2z) + C'sin(2z) is

2y”+4y +8y=0
— 4y —8y =10

a) y"
)y —
) y"” 3y”+4y +8y=0
) y"
)y

(

(b
(c
(d
(e

—2y" +4y —8y =10
///+2y1/+4y _Sy_o

10. If y(x) is the solution of the initial-value problem y” + 2y’ +y = 0; y(0) = 2,
y(0) = 1, then y(1) =

SOOI, WD N
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11. If W (x) is the wronskian of the functions f(x) = e”sinz and g(x) = e” cos z,
then W(x) =

12. If y, = Ae” cos(z)+ Be” sin(x), is a particular solution of the differential equation
y" + 2y + by = e sinx, then 65A + 658 =

(a) 11
(b) 5
(c) 4
(d) 3
(e) —4
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13. The general solution of the differential equation y” + 2y’ + 5y = 0 is

-2

= c1e™% sin(x) + cee?

T cos(r)

= ¢1€** sin(x) + coe®® cos(z)

14. An appropriate form of a particular solution ¥, for the non-homogeneous differential
equation y® — ¢/ = (1 + 2z)e™ + 3 is given by y,(v) =

(a) Az + (Bx + Ca?) e
(b) A+ (Bx + Cz?)e™®
(c) Az + (Bz + Ca?)e™®
(d) Az + (B+Cz)e™™
(e) A+ (B+Cx)e™™
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6 —10
2 =3
a diagonal matrix D such that P~'AP = D, then

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

I FHEN
ore[25) o= (38
HER
wr-[53)o-[38
I HER
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1. The general solution of the differential equation y + y® — 3y” — 5y — 2y = 0 is

(a) y(x) = c1e™ + 3 + (c3 + cyw)e™
(b) y(z) = c1€* + (c2 + c3x + cyz?)e™
(c) y(x) = c1€®* + (co + 32 + c42?) €”
(d) y(z) = c1e™ + (c2 + c32 + cyx?)e™
(e) y(z) = c1e* + coe ™ + (c3 + cyx)e™

6 —10
2 -3
a diagonal matrix D such that P~"'AP = D, then

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

IS EHER
or-[i3)o- (38
HER
LN
ore[32]o-[28
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3. A linear homogeneous constant-coefficient differential equation which has the general
solution y(z) = Ae*® + B cos(2z) + C'sin(2z) is

///_|_2y//+4y _Sy_o
—2y" +4y —8y =10

a) y
) y"
) y"” 3y”+4y +8y=0
) Yy —
) y"”

(

(b
(c
(d
(e

— 4y — 8y =10
2y”+4y +8y =0

5 0 0
4. The characteristics polynomial of the matrix A= | 4 —4 =2 | isp(\) =
-2 12 6

(a) —A3 —7A2 — 10\

(b) =A% + 727 4+ 10\

(c) =\ +7X2 =8\ +4

(d) =A% —7A2 — 8\ +2
)

“X 4+ 7N — 10X



241, Math 208, Major Exam II Page 3 of 8 CODEO04

5. If y, = Ae” cos(z)+ Be” sin(z), is a particular solution of the differential equation
y" + 2y + by = e sinx, then 65A + 658 =

6. If y(z) is the solution of the initial-value problem 3" + 2y’ + y = 0; y(0) = 2,
/(0) = —1, then y(1) =

SOl WD I |~
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7. The general solution of the differential equation y” + 2y’ + 5y = 0 is

(a) y(x) = c1e™% sin(2x) + cpe*

(b) y(z) = c1e™" sin(2x) + cpe™™ cos(2x)
(c) y(x) = c1e* sin(x) + c2e** cos(x)
(d) y(x) = c1e” sin(2x) 4 c2e” cos(2x)
(e) y(x) = cre™* sin(x) + cae™>* cos(x)

7 -3 1
8. If the characteristic polynomial of the matrix A= [ 8 —3 2 | is
0 0 3
p(A) = —(A — 1)(A — 3)?, then a basis for the eigenspace of A\ = 3 is
3 -1
vi=|B|,va=| 0 |,thena—-p§=
0
(a) 0
(b) —4
(c) 2
(d) —8
(e) 6
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1 -3 -8 =5
9. The rank of the matrix A= |2 1 —4 11 | is
1 3 3 13

10. If W (x) is the wronskian of the functions f(x) = e”sinz and g(x) = e” cos z,
then W(x) =
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11. The eigenvector associated with the eigenvalue A = 0 of the matrix

2 0 0 «

A= 2 -2 -1 |is| -1 |,thena+ 8=
-2 6 3 s

(a) 2

(b) —4

(c) 0

(d) 4

(e) =3

12. A particular solution of the differential equation y” + y = secx
is given by y,(z) =

(a) x?sinx + cosz In | sec x|
(

b) x?sinx + sinx In| cos x|

)
)
(¢) xsinx + cosxIn | cos z|
(d) sinz + cosxIn| cos x|

)

(e) 2xsinx + cosz In | sin x|
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13. Consider the subspace S of R? defined by
S =A{(z,y, 2)|r — 4y + 7z = 0}.

A basis of S consists of the vectors

(a) vi = (4,1,0), vo = (—7,0,1)
(b) vi =(1,1,0), vo = (—7,0,1)
(¢) vi = (4,2,0), vo = (7,0,1)
(d) vi = (4,-1,0), vo = (—7,0,1)
(e) vi = (—4,2,0), vo = (—7,0,1)

14. An appropriate form of a particular solution y, for the non-homogeneous differential
equation y©® — ¢/ = (14 2x)e™ + 3 is given by y,(z) =

(a) A+ (B+Czx)e™™

(b) A+ (Bx + Cz?)e™®
(c) Az* + (Bx + Cz?)e*
(d) Az + (Bz + Ca?)e™®
(e) Az + (B+Cz)e™™



241, Math 208, Major Exam II Page 8 of 8 CODEO04

15. If the solution space of the system

r1+ 209+ Txs — 924 + 3125 =0
2x1 + 4ag + Txg — 11y + 3425 = 0
3$1 + 6.%’2 + 51‘3 — 11%4 + 29$5 =0

has all linear combination of the three vectors
u=(x,1,0,0,0), v=(2,0,1,5,0) and w = (=3,0,7,0,1); then a +  + v =
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