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1. A value of k for which the following vectors
v1 = (k,0,k), vo = (2k,—3,4) and v3 = (3,5, 2)

are linearly dependent is

(a) — (correct)

2. Consider the vectors
v1=(—1,2,3), vo=(3,1,-2), v3 =(2,3,0) and w = (1,5, 8).

If w=avy +bvy+ cvg, thena+b—c=

15 (correct)
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3. Consider the subspace S of R* defined by S = {(a,b,c,d)|a = b+ c+d}. A basis of
S is consisting of the vectors

(a) = (1, 1,0, O), Vg = (1 0, 1,0), vy = (1,0,0, 1) (correct)
(b) v =(1,1,1,0), v = (0,1,1,1), v3 = (0,1, 1,0)
(¢) v1 =(0,1,0,0), v = (0,0,1,0), v3 = (0,0,0,1)
(d) V1 = (1, 1, 1, 1), Vo = (0 0, 1,0), V3 = (1,0,0, 1)
(e) v1 =(1,1,0,0), v = (0,0,1,1), v3 = (0,1,0,1)
4. Let the solution space of the system
x1—2x2—9x3+7x4:0
$1+$2+3$3+4$4=O

561+4.5(12+15£133+1}4:O
has all linear combinations of the two vectors

u=(1,-4,1,0) and v = (o, 1, 5, 1).
Then a+ 8 =
(a —5 (correct)
(b) 5
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5. The rank of the matrix

123 -99
36 2 1 6
A_24123
483 0 9

1S

| MASTER |

~~ o~
\/\/\C?/\/\_/
>~ ot = W N

6. The solution of the initial-value problem
y'—y=0, y(0)=0 and y'(0) =5

1S

(a) y = 56”3 — Ee*x
—5 )
(b) y= 7636 + 56_1
(c) y=e"—e™
(d)y=e"—¢€"
3 3
(e) y = 56’” — Eeﬂ

(correct)

(correct)
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7. The Wronskian of the functions

f@) =1, g(x) =z, h(z) = 2*

1S

(a) 2 (correct)
(b) 3

(c) 0

(d) 4

(e) —4

8. The general solution of the differential equation
4y — 12y + 9y =0
is
3 3
a = c1e2” 4+ corez” (correct)
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9. The general solution of the differential equation
y® + 3y —4y=0

1S

= c1€” 4 coe 2 + cqre

| MASTER |

= 167" 4 coe 2 4 cqxe™

10. The general solution of the differential equation
y W +18y" + 81y =0
is

cos(3x) + (c3 + cuz) sin(3x)

(correct)

(correct)

sin(
cos(2z) + (c3 + cux) sin(2x)

e’ cos(3x) + (c3 + cax)e” sin(3z)
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11. A linear homogeneous constant-coefficient differential equation which has the general
solution

y(x) = e **(c; cos(3z) + cosin(3x))

1S

(a) y” + 8y + 25y =0 (correct)
(b) ¥ — 8y’ + 25y = 0
(c) y” + 6y + 25y =0
(d) y" =8y — 25y =0
(e) ¥y —6y" +25y =0

12. If y, = A+ Bx is a particular solution of the differential equation

Y —y — 2y =3z +4, then 44 + 4B =

(a) —11 (correct)
(b) —10

(c) 12

(d) 9

(e) 0
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13. An appropriate form of a particular solution ¥, for the non-homogeneous differential
equation y” + 4y = 3z cos(2z) is given by y,(z) =

(a) (Az + Bx?) cos(2z) + (Cx + Dx?) sin(2z) (correct)
(b) (Ax + Bx) cos(2z) + (C + Dx) sin(2z)

(c) (Ax + Bx?) cos(2z) + (C + Dx) sin(2x)

(d) (A+ Bzx) cos(2z) + (Cx + Dz?) sin(2z)

(e) (Az* + Bx?) cos(2x) + (C + Dx) sin(2x)

14. Given that y, = wui(z) (cos(3x)) + ue(z) (sin(3x)) is a particular solution of the
differential equation

y" + 9y = 2sec(3x), then ui(x) =

(a) g In | cos(3z)| (correct)

(b) %m | cos(32)]

(c) % In | cos(3z)|

(d) %m | cos(32)|

(e) ; In | cos(3x)|
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3 5 =2
15. The characteristic polynomial of the matrix | 0 2 0 | isp(\) =
02 1
a 34 6M2 — 11X +6 (correct)

(a) —

(b) A3 —=5X+11A+6
() A3 =62+ 9\ +6
(d) A3 +4X2 =2\ +6
(e) A3+ 612 — 11X +4

16. The eigenvector associated with the eigenvalue A = —1 of the matrix A = [ (75 :i ]

is [i],wherea:

1 (correct)
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5 —6
17. If the characteristic polynomial of the matrix A= | 6 —7
6

3
3 | is
6 —6 2

—_

p(A) = —(A+ 1)%(X — 2), then a basis for the eigenspace of A\ = —1 is v; =

—1
and vo=| 0 |, where m+n=

(correct)

3

—9 | is equal to 2, then m =

1
18. If the rank of the matrix | 1
2 m

Tt Ot BN

(correct)
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19. Which one of the following set of functions are linearly dependent

(a) yi(x) =1, yo(z) =z, y3(x) = 22 + 3 (correct)
(b) yi(x) =1, ya(z) =, y3(z) = 2°

(c) n(z) =2, ya(z) = 3z, ys3(z) = 2°

(d) yi(x) = 2, ya(x) = 2%, y3(x) = 2°

(&) yi(z) =, yo(x) = 2?1z, ys(x) =2° — 1

5 —
2 0
diagonal matrix D such that P~'AP = D, then

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

(a) P = } ; , D= (2) g (correct)
(3 1] (2 0]
(b)P__z 1_’D__0 3
(3 1] [0 2]
(C)P__Q 1" P= 30
(1 3] (2 0]
(d)P__z 2_’D__0 3 |
(1 2] (2 0]
(e)P__1 1] P= 03]
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3

1
1. If the rank of the matrix | 1 —9 | is equal to 2, then m =
2

ot Ot Do

m

2. Consider the subspace S of R* defined by S = {(a,b,c,d)|a = b+ c+d}. A basis of
S is consisting of the vectors

) (1,1,0,0), v2 = (0,0,1,1), v3 = (0,1,0,1)
) ( ,0), v2 =(0,0,1,0), v3 = (0,0,0,1)
(c) vy = (1,1,1,1), ve = (0,0,1,0), v3 = (1,0,0,1)
) ( ,0), v2 = (1,0,1,0), v3 = (1,0,0,1)
) ( ), v2 = ( ) ( )

0,1,1,1), vy = 0,1,1,0
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3. The rank of the matrix

123 -99
36 2 1 6
A_24123
483 0 9

1S

/_\/—\
\/\_/8/\/\/
G =N W

4. The solution of the initial-value problem
y' —y=0, y(0)=0 and 3'(0) =5

1S

(c) y:7€x+§€_x
3.3 .
(d) y 5¢" — e
! !
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5. The Wronskian of the functions

f@) =1, g(x) =z, h(z) = 2*

1S

6. A linear homogeneous constant-coefficient differential equation which has the general
solution

y(x) = e (¢ cos(3x) + cosin(3z))

1S

(a) y" — 8y — 25y =0
(b) y" — 8y’ + 25y =0
(c¢) ¥y — 6y + 25y =0
(

d) ¥ + 6y + 25y =0
(e) y" 4+ 8y + 25y =0

)
)
)
)
)
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7. Which one of the following set of functions are linearly dependent

(a) yi(z) =z, yolx) = 2%, y3(x) = 2°

(b) yi(z) =1, yo(z) ==, ys(z) =2z +3

(¢) yi(z) =, yo(x) = 2?1z, ys(x) =2° — 1
(d) yi(z) =1, plz) =z, ys(z) = 2?

() yi(z) =2, yo(x) = 3, y3(x) = 2°

8. The general solution of the differential equation
y W +18y" + 81y = 0

1S

(a) y = ¢1 cos(3x) + g sin(3z) + c3 cos(2x) + ¢4 sin(2x)
(b) y = (¢1 + cox)e” cos(2x) 4 (c3 + cqx)e” sin(2x)

(¢) y = (c1 + cox)e” cos(3x) + (c3 + cux)e” sin(3z)

(d) y = (¢1 + o) cos(2x) + (c3 + c4x) sin(2x)

(e) y = (c1 + c2x) cos(3z) + (c3 + c4x) sin(3x)
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9. Let the solution space of the system

ZE1—2$2—93§3+7$4=O
$1+$2—|—3$3+4$4:0
r1 + 4x9 + 1523+ 24 =0

has all linear combinations of the two vectors
u=(1,-4,1,0) and v = (o, 1, 5, 1).

Then a + g =

10. The general solution of the differential equation
4" — 12y + 9y = 0

1S
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11. A value of k for which the following vectors
v1 = (k,0,k), vo = (2k,—3,4) and v3 = (3,5, 2)

are linearly dependent is

12. The eigenvector associated with the eigenvalue A = —1 of the matrix A = { g :i ]

is [?],Wherea:
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13. If y, = A+ Bz is a particular solution of the differential equation

y" —y — 2y =3z +4, then 44 + 4B =

(a) —10
(b) 12
(c) 0
(d) 9
(e) —11

14. Consider the vectors

v =(—1,2,3), v2=(3,1,-2), v3 =(2,3,0) and w = (1,5, 8).

If w=avy +bvy+ cvg, thena+b—c=
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5
2
diagonal matrix D such that P~1AP = D, then

15. If the matrix A = { =3 ] is diagonalizable with a diagonalizing matrix P and a

or-[12]o-[22
or-[i]o-[22

16. Given that y, = wui(x) (cos(3z)) + ua(z) (sin(3z)) is a particular solution of the
differential equation

y" + 9y = 2sec(3x), then uy(x) =

1
(a) - In | cos(3z)|

(b) %m | cos(32)]

(c) % In | cos(3z)|
(d) % In | cos(3x)|

(e) g In | cos(3x)|
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—2

17. The characteristic polynomial of the matrix 0 | isp(\) =
1

S O W
DO DO Ot

18. An appropriate form of a particular solution ¥, for the non-homogeneous differential
equation y” + 4y = 3z cos(2z) is given by y,(z) =

(a) (Az + Bz) cos(2z) + (C' + Dzx) sin(2z)
(b) (Az + Bx?) cos(2z) + (C + Dx) sin(2x)
(¢) (A+ Bz) cos(2z) + (Cx + Dz?) sin(2z)
(d) (Az? + Ba?) cos(2z) + (C' + Dx) sin(2x)
(e) (Az + Bx?) cos(2z) + (Cx + Dz?) sin(2z)
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5 —6 3
19. If the characteristic polynomial of the matrix A= | 6 —7 3 | is
6 —6 2
m
p(A) = —(A + 1)%2(X — 2), then a basis for the eigenspace of A = —1isv; = | 1
0
—1
and vo=| 0 |, where m+n=

20. The general solution of the differential equation
y® + 3y —4y =0

1S

(a) y = cre™® + 2e*® + cyze®®
(b) y = c1€” + e " + czwe "
(c) y = c1e® + e’ + cze®®

(d) y = c1€” + c9e® + czwe®

(e) y = cre™® + coe™ 2 + czwe
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1. Consider the subspace S of R* defined by S = {(a,b,c,d)|a = b+ c+d}. A basis of
S is consisting of the vectors

(2) v1 = (0,1,0,0), vy = (0,0,1,0), vy = (0,0,0,1)
(b) vy =(1,1,1,1), v = (0,0,1,0), v3 = (1,0,0, 1)
(¢) v = (1,1,0,0), v2 = (1,0,1,0), v3 = (1,0,0, 1)
(d) v = (1,1,1,0), va = (0,1,1,1), vy = (0,1,1,0)
(€) v1 = (1,1,0,0), vy = (0,0,1,1), v = (0,1,0,1)

2. Let the solution space of the system

x1—2x2—9x3+7x4:0
$1+$2+3$3+4$4=O
561+4.5(12+15£133+1}4:O

has all linear combinations of the two vectors
u=(1,-4,1,0) and v = (o, 1, 5, 1).

Then a+ 8 =

w ot

)
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3. Given that y, = ui(x) (cos(3z)) + ua(x) (sin(3z)) is a particular solution of the
differential equation

y" + 9y = 2sec(3x), then ui(x) =

(a) = In] cos(3)
(b) 5 ] cos(31)|
(¢) 2 1n| cos(3r)
(@) & ] cos(31)

(e) % In | cos(3x)|

4. Which one of the following set of functions are linearly dependent

(a) yi(x) = 2, yo(z) = 3, y3(x) = 2°

(b) yi(x) =1, yao(x) =, ys(x) =22+ 3

(¢) yi(z) =2, yo(x) =2+ x, ys(x) =2° — 1
(d) yi(z) =z, ya(z) = 22, ys3(x) = 2*

(e) yi(z) =1, yo(x) =z, y3(x) = 2?
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5
2
diagonal matrix D such that P~'AP = D, then

5. If the matrix A = { =3 ] is diagonalizable with a diagonalizing matrix P and a

or-[13]o-[22
or-[io-[22

6. The general solution of the differential equation
4y — 12y + 9y =0

1S
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7. If y, = A+ Bz is a particular solution of the differential equation

y" —y — 2y =3z +4, then 44 + 4B =

(a) 12
(b) —10
(c) 0
(d) 9
(e) —11
5 —6 3
8. If the characteristic polynomial of the matrix A= | 6 —7 3 | is
6 —6 2
m
p(A) = —(A+ 1)%(X — 2), then a basis for the eigenspace of A = —1isv; = | 1
0
—1
and vo=| 0 |, where m+n=

(a) 5
(b) 3
(c) 4
(d) 0
(e) 1
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9. The eigenvector associated with the eigenvalue A = —1 of the matrix A = g :i ]

is [T],Wherea:

/N~
\/\_/8/\/\/
_ O N

10. The general solution of the differential equation
y® £ 3y —4y =0

1S

cre" 4 c9e®® + cqxe®®

c1e” + coe3" 4 caxe’®

c1e” + coe 2 4 cqre

cre”% 4+ coe 2 + cgre

SIS S S =
I

c1e” + c9e®® + caxe®®
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11. A linear homogeneous constant-coefficient differential equation which has the general
solution

y(x) = e **(c; cos(3z) + cosin(3x))
1s
(a) y" — 8y + 25y =0
(b) y” + 8y +25y =0
(c¢) ¥y —6y +25y =0
(d) y" =8y — 25y =0
(e) y"+6y + 25y =0

12. The rank of the matrix

123 -99
36 2 1 6
A_24123
483 0 9

1S
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13. An appropriate form of a particular solution ¥, for the non-homogeneous differential
equation y” + 4y = 3z cos(2z) is given by y,(z) =

(a) (Az® + Bx?) cos(2x) + (C + Dz) sin(27)
(b) (Az + Bx?) cos(2z) + (C + Dx) sin(2x)
(¢) (Az + Bx?) cos(2z) + (Cx + Dz?) sin(2z)
(d) (

) (

d
(e

Az + Bzx) cos(2x) + (C + Dx) sin(2x)
A+ Bx) cos(2z) + (Cx + Da?) sin(2x)

1
14. If the rank of the matrix | 1 9 | is equal to 2, then m =
2

SIIGIINN
I
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15. The solution of the initial-value problem
y'—y =0, y(0) =0 and y'(0) =5

1S

(a) y = gex — ge“’
3 3
(b) y = 565” — Ee*x
() y=e"—e"
-5 5)
(d) y= 7€m + 56_36
(e)y=e"—e ™

16. Consider the vectors

v =(-1,2,3), v2=(3,1,-2), v3 = (2,3,0) and w = (1,5, 8).

If w=avy+bvy+ cvs, thena+b—c=
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17. A value of k for which the following vectors
v1 = (k,0,k), vo = (2k,—3,4) and v3 = (3,5, 2)

are linearly dependent is

18. The Wronskian of the functions
f(x) =1, g(x) =z, h(z) =2’

1S
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19. The general solution of the differential equation
yW 4+ 18y" + 81y =0

1S

(a) y = c1 cos(3x) + co sin(3x) + c3 cos(2x) + ¢4 sin(2x)
(b) y = (c1 + cox)e” cos(2x) 4 (c3 + cuz)e” sin(2x)

(¢) y = (c1 + o) cos(3x) + (c3 + cyz) sin(3x)

(d) y = (c1 + cox) cos(2x) + (c3 + cyz) sin(2x)

(e) y = (c1 + cox)e” cos(3x) + (c3 + cuz)e” sin(3z)

20. The characteristic polynomial of the matrix

S O W
DO DO Ot

(a) =X+ 612 — 11X +6
(b) A% 4+ 4X\2 — 2\ + 6
(c) A3 +62%2 - 11\ +4
(d) A3 —5X\2+ 11N+ 6
(e) M —6A2+ 9\ +6

0 | isp(A) =
1
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1. The general solution of the differential equation
yW 4+ 18y" + 81y =0

1S

) y = (c1 + cox) cos(3x) + (e3 + cyz) sin(3x)
) y = (c1 + cox)e® cos(2x) + (c3 + cyx)e” sin(2x)
(¢) y = (c1 + o) cos(2z) + (c3 + cux) sin(2x)
) y = c1 cos(3x) + ¢ sin(3x) + 3 cos(2z) + ¢4 sin(2x)
)y

= (c1 + cox)e” cos(3x) + (3 + cax)e” sin(3x)

2. The eigenvector associated with the eigenvalue A = —1 of the matrix A = { g :é; ]

is [?],Wherea:



231, Math 208, Exam II Page 2 of 10 CODEO03

3. A value of k for which the following vectors
v1 = (k,0,k), vo = (2k,—3,4) and v3 = (3,5, 2)

are linearly dependent is

5 —6 3
4. If the characteristic polynomial of the matrix A= | 6 —7 3 | is
6 —6 2

m
p(A) = —(A + 1)%2(X — 2), then a basis for the eigenspace of A = —1isv; = | 1
0
—1
and vo=| 0 |, where m+n=
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5. The general solution of the differential equation
4y — 12y + 9y =0

1S

(a) y = c1€” + coxe”
(b) y = cre2® + come2®
(c) y = 1% + cowe®®
(d) y = 163 + coe™3®
(e) y = cre2® + cowe 2*

5 —
2 0
diagonal matrix D such that P~1AP = D, then

6. If the matrix A = [

or=[} 3] 0[5
are[t i) o2
w302

] is diagonalizable with a diagonalizing matrix P and a
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—2

7. The characteristic polynomial of the matrix 0 | isp(\) =
1

S O W
DO DO Ot

(a) =X+ 612 — 11X +6
(b) A3+ 62 — 11X+ 4
() A3 =62+ 9\ +6
)
) A

(d A3+4A2 2\ +6

(e) A3 —BA2+11A+6

8. Consider the subspace S of R* defined by S = {(a,b,c,d)|a = b+ c+ d}. A basis of
S is consisting of the vectors

(a) o1 = (1,1,1,0), va = (0,1,1,1), v3 = (0,1,1,0)
(b) o1 = (1,1,0,0), vs = (0,0,1,1), v3 = (0,1,0,1)
(¢) v1 =(1,1,0,0), v = (1,0,1,0), v3 = (1,0,0,1)
(d) v = (1,1,1,1), vs = (0,0,1,0), v3 = (1,0,0,1)
(€) v = (0,1,0,0), vy = (0,0,1,0), v3 = (0,0,0,1)
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9. Let the solution space of the system

10.

ZE1—2$2—93§3+7$4=O
$1+$2—|—3$3+4$4:0
r1 + 4x9 + 1523+ 24 =0

has all linear combinations of the two vectors
u=(1,-4,1,0) and v = (o, 1, 5, 1).

Then a + g =

The Wronskian of the functions

f@) =1, g(x) =z, h(z) =2

1S
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11. If y, = A+ Bz is a particular solution of the differential equation

y" —y — 2y =3z +4, then 44 + 4B =

12. An appropriate form of a particular solution y, for the non-homogeneous differential
equation y” + 4y = 3z cos(2z) is given by y,(z) =

(a) (Az? + Bx?) cos(2x) + (C + Dz) sin(2x)
(b) (Az + Bx?) cos(2z) + (Cx + Dz?) sin(2z)
(c) (Ax + Bx?) cos(2z) + (C + Dx) sin(2x)
(d) (A + Bz) cos(2z) + (Cx + Dx?) sin(2x)

) (

(e) (Ax + Bx) cos(2x) + (C' + Dzx) sin(2x)
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13. Given that y, = wui(z) (cos(3z)) + us(z) (sin(3x)) is a particular solution of the
differential equation

y" + 9y = 2sec(3x), then ui(x) =

(a) %ln | cos(3x)|

(b) ; In | cos(3x)|

(c) % In | cos(3x)|
(@) & ] cos(31)

(e) g In | cos(3x)|

14. The rank of the matrix

123 -99

362 1 6

A= 241 2 3

483 0 9
18
(a) 2
(b) 5
(c) 3
(d) 4
(e) 1
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3
—9 | is equal to 2, then m =

m

ot Ot Do

1
15. If the rank of the matrix | 1
2

16. Which one of the following set of functions are linearly dependent

(a) yi(z) =z, yolz) = 22, ys(x) = 2°

(b) yi(z) =1, () =z, ys(x) = 2?

(¢) yi(z) =z, yo(z) = 2* + 2, ys(x) =2° — 1
(d) n(x) =1, yox) = 2, ys(x) =22+ 3

(¢) yi(x) =2, yolx) = 3z, ys(x) = 2?
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17. The general solution of the differential equation
y® + 3y —4y=0

1S

(a) y = cre™ + o™X + cywe™

(b) y = c1€” 4 c2€> + czwe®”

(c) y = c1e® + c2e** + cgze®™

(d) y = cre™ 4 c2€® + czwe®
)y

= 1€ 4 coe 2 + cyxre™

18. The solution of the initial-value problem
y'—y =0, y(0) =0 and y'(0) =5

1S

(a) y = _—569” + §€_$
Y70 T

D D
(b) y = §ex — Ee*“"
(c)y=e"—e™”

3 3
(d) y = 5696 — §e_m
(e) y=e"—¢€"
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19. A linear homogeneous constant-coefficient differential equation which has the general
solution

y(x) = e **(c; cos(3z) + cosin(3x))

1S

(a) ¥+ 8y +25y =0
(b) y '8y — 25y =20
(c¢) ¥y —6y +25y =0
(d) y”+6y +25y =0

)y

(e — 8y +25y =0

20. Consider the vectors
v1=(—1,2,3), v2=(3,1,-2), v3 =(2,3,0) and w = (1,5, 8).

If w=avy + bvy + cv3, thena+b—c=
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—2

1. The characteristic polynomial of the matrix 0 | isp(\) =
1

S O W
DO DO Ot

) A3 442 —2)\ +6

) AP —6A2+ 9N +6
(c) =A3+6X% — 11\ +6

) A3 —BA2+11A +6

) A+ 607 — 11X +4

5
2
diagonal matrix D such that P~'AP = D, then

2. If the matrix A = [ _03 ] is diagonalizable with a diagonalizing matrix P and a

or-[12] o[22
wr-[1i] 0= [20
or-[12] o[22
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3. The rank of the matrix

123 -99
362 1 6
A= 241 2 3
483 0 9
1S
(a) 1
(b) 4
(c) 3
(d) 5
(e) 2
5 —6 3
4. If the characteristic polynomial of the matrix A= | 6 —7 3 | is
6 —6 2
m
p(A) = —(A + 1)%(X — 2), then a basis for the eigenspace of A = —1isv; = | 1
0
-1
and vo=| 0 |, where m+n=
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5. Which one of the following set of functions are linearly dependent

(a) yi(z) =z, o) = 27, y3(v) = 2°

(b) yi(x) =1, ya(z) =, ys(z) = 2°

(¢) yi(x) =1, ya(z) =z, ys3(x) =22+ 3

(d) yi(z) ==, yo(x) =2® + 2, ys(x) =2 — 1
(e) yi(x) =2, y(x) = 3z, y3(v) = 2

6. The general solution of the differential equation
y® 4+ 3y — 4y =0

1S

3x

a) y = cre” + e + czxe®®
(a) v
(b) y = cre™ + coe™** + cgwe™
c) y=cre " + e + cywe?”
Y
(d) y = c1e” + coe™ 2 + cgze™
)y

c1e” + e + caxe
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7. The Wronskian of the functions
fx) =1, g(x) =z, h(z) = 2°

1S

8. The solution of the initial-value problem

2

y'—y =0, y(0) =0 and y'(0) =5

1S

© y= g +e

GY=5C Ty
5 5

(d)y_§€x—§€_x
3 3
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9. A linear homogeneous constant-coefficient differential equation which has the general
solution

y(x) = e **(c; cos(3z) + cosin(3x))

1S

(a) v — 8y — 25y =0
(b) 4" — 6y + 25y = 0
(¢) ¥+ 8y + 25y =0
(d) y”+6y +25y =0

)y

(e — 8y +25y =0

10. An appropriate form of a particular solution ¥, for the non-homogeneous differential
equation y” + 4y = 3z cos(2z) is given by y,(z) =

(a) (A+ Bz) cos(2z) + (Cx + Dx?) sin(2z)
(b) (Az + Bx?) cos(2x) + (C + Dx) sin(2z)
(c) (Az + Bx?) cos(2z) + (Cz + Dz?) sin(2z)
(d) (Az?* + Bx3) cos(2x) + (C + Dx) sin(2x)
(e) (Ax + Bx) cos(2x) + (C + Dx) sin(2x)
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11. Let the solution space of the system

ZE1—2$2—93§3+7$4=O
$1+$2—|—3$3+4$4:0
r1 + 4x9 + 1523+ 24 =0

has all linear combinations of the two vectors
u=(1,-4,1,0) and v = (o, 1, 5, 1).

Then a + g =

12. The general solution of the differential equation
y@ +18y" + 81y = 0

1S

)y )

)y ) cos(3z) + (c3 + caz) sin(3z)
) y = (c1 + cox) cos(2z) + (c3 + c4x) sin(2x)
)y )
)y

e’ cos(2x) + (c3 + cax)e” sin(2x)

= ¢1 cos(3x) + ¢2 sin(3z) + ¢3 cos(2z) + ¢4 sin(2z)
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1 2
13. If the rank of the matrix [ 1 5 —9 | is equal to 2, then m =
2 5

14. Consider the vectors
v1=(-1,2,3), 1o =(3,1,-2), v3 =(2,3,0) and w = (1,5, 8).

If w=avy+bvy+ cvs, thena+b—c=
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15. Consider the subspace S of R* defined by S = {(a,b,¢,d)|a = b+ c+d}. A basis of
S is consisting of the vectors

(2) v = (1,1,1,1), v = (0,0,1,0), v3 = (1,0,0,1)
(b) v1 = (0,1,0,0), vs = (0,0,1,0), v3 = (0,0,0,1)
(¢) v = (1,1,0,0), v2 = (0,0,1,1), v3 = (0,1,0,1)
(d) v = (1,1,1,0), va = (0,1,1,1), vy = (0,1,1,0)
(e) v1 =(1,1,0,0), vo = (1,0,1,0), v3 = (1,0,0,1)

16. A value of k for which the following vectors
v = (k,0,k), vo = (2k,—3,4) and v3 = (3,5, 2)

are linearly dependent is
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17. The eigenvector associated with the eigenvalue A = —1 of the matrix A = g :i ]

is [T],Wherea:

@)
— N N N
o N =

18. Given that y, = wui(z) (cos(3x)) + ue(z) (sin(3x)) is a particular solution of the
differential equation

y" + 9y = 2sec(3x), then ui(x) =

(a) % In | cos(3x)|

(b) ;m L cos(32)]

(€) = 1n| cos(3)

(@) & ] cos(31)

(e) % In | cos(3z)|
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19. The general solution of the differential equation
4y — 12y + 9y =0

1S

(a) y = c1e™ + cowe™
(b) y = c1€” + coze”

(¢) y = crez” 4 coxe 2"
(d) Yy = 01631‘ + 626—3I
(e) y = cre2” + crwe2”

20. If y, = A+ Bz is a particular solution of the differential equation

y" —y — 2y =3z +4, then 44 + 4B =
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