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Term 253, MATH 208, Major Exam II

1. If the solution space of the system

xTry — 31‘2 - 95(73 — 5[)34 = 0,
21’1 + Ty — 41’3 + 11.1'4 = O,
1+ 3x92 + 323+ 1324 =0

Page 1 of 8

I MASTER |

consists of all linear combinations of the vectors v; = (a,b, 1,0) and vy = (¢,d, 0,1), then a+b+c+d =

(correct)
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2. Consider the subspace S of R* defined by S = {(a,b, c,d) € R* | a+2b+3c+4d = 0, b+2c+3d = 0}.

A basis of S consists of the vectors

(a) v = (1,-2,1,0), vp = (2, -3,0,1)

(b) v; =(1,-2,1,0), v = (2,—4,2,0)

(c) vy =(1,2,1,0), ve =(2,-3,0,1)

(d) v1 =(-1,-2,1,0), vo = (2,-3,0,1)
) (

2,-3,0,1), vy = (4,—6,0,2)

(correct)
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3. The rank of the matrix A =

N — O =

— == O

=W N =

18
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4. If W(z) is the Wronskian of the functions

fi(x) = sin(5x) + 2 cos(bz), and fo(x) = 3sin(5z) + cos(bx),

then W(x) =

(correct)

(correct)
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5. If y(x) is the solution of the initial-value problem

35y" —y' — 12y =0, y(0) =5, y'(0)=3,

I MASTER |

then y(1) =
(a) 5e3/° (correct)
(b) be=4/7
(c) 3€3/5 4 2e~4/7
(d) 2e3/5 + 3e=4/7
(e) 0

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

(a) y(z) = (C1 + Cox + Csa?)e” + Cpe™® (correct)
(b) y(z) = (C1 + Coz)e™ + (C3 + Cyz)e
(c) y(x) = (C1 + Cox + Cyz?)e® 4 Cyze™™
(d) y(z) = Cre” + (Cy + Csz + Cya?) e
() y(z) = (C1 + Coz)e® + Cse™ + Cpe™*
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7. A linear homogeneous constant-coefficient differential equation which has the general solution

y(r) = (A + Bx)cos2x + (C + Dz)sin 2z + Ee** + Fe "

18

(a) y© +4yW —16y" — 64y =0
(b) y© — 4y® —16y" + 64y =0
(c) y© +8y™ +16y" =0

(d) y® — 8y +16y” =0
(e) y® — 16y =0

8. Given that y = e*® cosh x is a solution of the differential equation
yW —129® + 60y” — 164y’ + 195y = 0,

the general solution of the differential equation is

) y = C1e%® + Ce® + €2* (C3 cos 3z + Cy sin 3x)
) y = Cre 3" + Coe™ + e (O cos 4w + Cy sin 4x)
c) y = C1e’ + Ce3® + e (C3 cos 3z + Cy sin 3w)
)y
)y

= C1e73% 4 Che ™ + €37 (Cy cos 2z + Cy sin 2x)
= (16 + C9e* + e® (C5 cos b + Cy sin 5)

(correct)

(correct)
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9. An appropriate form of a particular solution y, for the non-homogeneous differential equation

T

y®) —y — 12y =z — 2ze73

18

a) yp = (Ax + B) + ze3*(Cx + D) (correct)
b) y, = Az + B+ e 3*(Cz + D)
(c) yp = 2*(Az + B) + 2 3*(Cx + D)
(d)

)

(
(

d) y, = 2(Az + B) + e 3*(Cx + D)
(e) yp = z(Az + B) + 2?73 (Cx + D)

10. If y, = Aze® + Be®* + C is a particular solution of the differential equation y” + 9y = 2ze3* + 5,
then 94 4+ 27B + 9C' =

ot

(correct)
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11. A particular solution of the differential equation y” + ¢’ = —e™** cos(e™*) is given by y,(x) =

(a) cos(e ™) (correct)
(b) sin(e™*)
(c) cos(e™™) — e "sin(e™™)
(d) cos(e ) 4+ e *sin(e ™)
(e) e " cos(e™®) + sin(e™™)
0 1 -1
12. The characteristic equation of the matrix A= |—-3 2 0 | is
1 0 2
a) —A34+4X2 -8\ +8=10 (correct)

)

) A4+ 4XN+8A+8=0
(¢) =\ —4X2 -8\ +8=0
) NP+ 4X2 48X —8=0
() —=A3+4X2 —6)A+8=0
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13. An eigenvector associated with the eigenvalue A = 5 of the matrix A = [i :1,)] is B} , Where a =

—_

(correct)
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14. If the characteristic polynomial of the matrix A =

0
0 | isp(A\) = —(A—3)%(A+2), then a
-2

e}

basis for the eigenspace of A = 3 is v; = (i , and vy = g , Where a + 3 =
0 1
(a) 6 (correct)
(b) =6
(c) 5
(d) =5
)
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15. If the matrix A = g _12} is diagonalizable with a diagonalizing matrix P and a diagonal matrix

D such that P"'AP = D, then

(a) P = 1 ?, D= ég (correct)
we- ool
arfy oof
wr-f 3] ol
oref] oo
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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. Write your name, ID number and Section number on the examination paper and in the upper left
corner of the answer sheet.

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

4. 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.

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

6. When erasing a bubble, make sure that you do not leave any trace of penciling.
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1. If y, = Aze®® + Be* + C' is a particular solution of the differential equation
y" + 9y = 22e3® + 5, then 94 + 27B + 9C =

(a) 9
(b) 0
(c) 1
(d) =5
(e) 5

2. Given that y = e*® cosh x is a solution of the differential equation
yW —129® + 60y” — 164y’ + 195y = 0,

the general solution of the differential equation is

) y = C1e%® + Cee® + 727 (C5 cos 3z + Cy sin 3)
) y = C1e%® + Cee® + € (C5 cos b + Cy sin 5x)

c) y=C1e 3 + Che 5 4 2* (C3 cos dx + Cysin4x)
) y = C1e% + Coe3® + ** (C3 cos 3z + Cy sin 3x)
) y = Cre 3 + Coe™ + €3 (O cos 2z + C sin 2x)
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3. If the matrix A = g _12} is diagonalizable with a diagonalizing matrix P and a diagonal matrix

D such that P"'AP = D, then

or-f oo
or-ft] ofe
oref] e
wr-] ol
or-fl oo
0 1 -1
4. The characteristic equation of the matrix A= [-3 2 0 | is
1 0 2

) =N +4X2 —6M+8=0
) —A34+4X2 —8A+8=0
(c) =N +4X\2+8)A+8=0
) =A% —4X2 —8A+8=0
) A +4AN+8XA—-8=0

—
o~
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5. Consider the subspace S of R* defined by S = {(a,b,c,d) € R* | a+2b+3c+4d = 0, b+2c+3d = 0}.
A basis of S consists of the vectors

6. The rank of the matrix A = is

N = O =

— == O
—_
—_

= W DN =

N~
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7. If the solution space of the system

xTry — 31‘2 - 95(73 — 5[)34 = 0,
25L’1 + Ty — 41’3 + 11274 = O,
1+ 3x92 + 323+ 1324 =0
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consists of all linear combinations of the vectors v; = (a,b, 1,0) and vy = (¢,d, 0,1), then a+b+c+d =

8. An eigenvector associated with the eigenvalue A = 5 of the matrix A = [

(a) 0

(b) —2

(c) 2

(d) -1
)

—_

—~
@)

} , where a =
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3 0 0
9. If the characteristic polynomial of the matrix A= [0 3 0 [ is p(A) = —(A = 3)*(A +2), then a
1 -1 -2
1 g
basis for the eigenspace of A =3 isv; = |a|, and v = |[0]| , where a + =
0 1

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

(a T (C’l + C’Qx) e’ + (Cg + C’4$)6_2x
(b (01 + Cox + 031E2)€x + 04136_2x
(

) y(x)
) y(x)
) y(z) = Cre” + (Cy + Csz + Cyaz?)e >
) y(z)
) y(z)

T

(c
d

(e

x Cl + CQI) e’ + Cge_x + C’46_29C
Cl + CQLE + 03$2)€z + 046_236

-
-

T
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11. An appropriate form of a particular solution y, for the non-homogeneous differential equation

T

y®) —y — 12y =z — 2ze73

18

(a) yp = 2(Az + B) 4+ 22¢73*(Cx + D)
(b) y, = 2(Az + B) + ze3*(Cz + D)
(c) yp= Az + B+ e 3 (Cz + D)

(d) y, = 2*(Az + B) + 2¢73*(Cx + D)
(e) yp = z(Az + B) + e 3*(Cx + D)

12. A particular solution of the differential equation y” +y' = —e ™% cos(e™") is given by y,(z) =
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13. If y(z) is the solution of the initial-value problem
35y" —y =12y =0,  y(0)=5, ¥(0)=3,

then y(1) =

(a) 5e3/°

(b) 0

(c) 3e3/% 4 2e=4/7
(d) 2e3/5 4 3e=4/7
(e) 5e=4/7

14. A linear homogeneous constant-coefficient differential equation which has the general solution
y(r) = (A + Bx)cos2x + (C + Dzx)sin 2z + Ee** + Fe >

18

(a) y© +4y™® —16y” — 64y =0
(b) @ + 8y +16y” =0

(c) y(4) — 16y =0

(d) y© —4y™ — 169" + 64y = 0
(e) y(ﬁ) 8y +16y" =0
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15. If W(x) is the Wronskian of the functions
fi(z) = sin(bx) + 2 cos(bz), and fo(z) = 3sin(bx) + cos(bz),

then W(x) =
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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. Write your name, ID number and Section number on the examination paper and in the upper left
corner of the answer sheet.

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

4. 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.

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

6. When erasing a bubble, make sure that you do not leave any trace of penciling.
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2. A particular solution of the differential equation y” + 3 = —e~2* cos(e™*) is given by y,(z) =

(a) cos(e™")

(b) cos(e ) 4+ e *sin(e ™)

(c) sin(e™*)

(d) cos(e™™) — e *sin(e™™)
)
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a
2

3. An eigenvector associated with the eigenvalue A = 5 of the matrix A = [3 1] is [

13 },Wherea:

4. If y(x) is the solution of the initial-value problem
3by" —y —12y =0,  y(0)=5, ¥(0)=3,

then y(1) =
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5. The general solution of the differential equation y® — y® — 3y” + 5y — 2y =0 is

(a) y(z) = (C1 + Chr + C'gxz)ex + Cyze™2®
(b) y(z) = Cre” + (Cy + Ciz + Cya?)e
(c) y(z) = (C1 + Cox)e” + (Cs + Cyz)e™"
(d) y(z) = (01 + CQSC) e” + Cye % + Cpe
(e) y(z) = (C1 + Cox + C3a?)e” + Cye™

6. Given that y = e*® cosh x is a solution of the differential equation
yW —129® + 60y” — 164y’ + 195y = 0,

the general solution of the differential equation is

) y = Cre 3" + Cye™ + ¥ (O cos 4 + Cy sin 4x)
) y = C1e5 + Coe3® + e (Cs cos b + Cy sin Hzx)

c) y=C1e3 + Che 5 4 3% (C3 cos 2x + Cy sin 2)
) y = C1e5 + Coe®® + ** (C3 cos 3z + Cy sin 3x)
) y = C1e° + Coe®” + 2% (C5 cos 3z + Cy sin 3)
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7. If y, = Axe® + Be® + C is a particular solution of the differential equation y” + 9y = 2ze* + 5,
then 94 4 27B + 9C' =

|
o
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8. If the matrix A = g _12} is diagonalizable with a diagonalizing matrix P and a diagonal matrix

D such that P~*AP = D, then

ooy ool
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0 1 -1
9. The characteristic equation of the matrix A= |—-3 2 0 | is
1 0 2

) =N +4X2 -8\ 4+8=0
) A3 —4X2—8A+8=0
() M 4+4X 2 +8X—8=0
) A4+ 4N +8A+8=0
) =X 402 —6A+8=0

10. An appropriate form of a particular solution y, for the non-homogeneous differential equation
Yy — " — 12y =z — 207"

18

(a) y, = 2*(Ax + B) + ze 3*(Cx + D)
(b) y, = 2(Az + B) + ze¢3*(Cx + D)
(c) yp = z(Az + B) + e 3*(Cx + D)
(d) y, = 2(Az + B) + 2%¢73*(Cx + D)
(e) yp= Az + B+ e (Cz + D)
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11. If W(x) is the Wronskian of the functions
fi(z) = sin(bx) + 2 cos(bz), and fo(z) = 3sin(bx) + cos(bz),

then W(x) =

jen}

(a
(b) —25
(c) 25
(

d

)
)
)
)
(e)

2
5
25 cos(bx)

12. If the solution space of the system

T1 — 3T9 — 923 — dxy = 0,
2I1 + 29 — 41‘3 + 11[E4 = 0,
1+ 3x9 + 323+ 1324 =0

consists of all linear combinations of the vectors vy = (a,b, 1,0) and vy = (¢,d, 0,1), then a+b+c+d =



Term 253, MATH 208, Major Exam II Page 7 of 8 ‘ CODE 2 ‘

3 0 0
13. If the characteristic polynomial of the matrix A= |0 3 0 | is p(A) = —(A —3)?(A +2), then a
1 -1 -2
1 g
basis for the eigenspace of A =3 isv; = |a|, and v = |[0]| , where a + =
0 1

S O Ot

/\/—\
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14. A linear homogeneous constant-coefficient differential equation which has the general solution
y(x) = (A + Bx)cos 2z + (C + Dx)sin 2z + Ee* 4 Fe "

is

(a) y© — 4y — 169" + 64y =0
(b) y© +8y™ +16y” =0

(c) y =16y =0

(d) y© 4 4y™® — 16" — 64y = 0
(e) y© —8yW +16y" =0
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15. Consider the subspace S of R* defined by S = {(a,b, c,d) € R* | a+2b+3c+4d = 0, b+2c+3d = 0}.
A basis of S consists of the vectors
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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. Write your name, ID number and Section number on the examination paper and in the upper left
corner of the answer sheet.

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

4. 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.

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

6. When erasing a bubble, make sure that you do not leave any trace of penciling.
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1. The characteristic equation of the matrix A= [—-3 2 0 | is
1 0 2

) =N +4AN2+8A4+8=0
) A +4AN+8XA—-8=0
() =A3+4X2—61+8=0
) =X+ 4X2 —8A+8 =0
) =A% —4X2—8A+8=0

2. If the solution space of the system

r1 — 319 — 923 — Dy =0,
21’1 + 29 — 41‘3 + 1]_ZE4 = 0,
T+ 3.732 + 31’3 + 13I4 =0

| CODE 3 |

consists of all linear combinations of the vectors v; = (a,b,1,0) and vs = (¢, d, 0, 1), then a+b+c+d =
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3. If the matrix A = g _12} is diagonalizable with a diagonalizing matrix P and a diagonal matrix

D such that P"'AP = D, then

ol oo
wef ) o=
orfi] o-f
e[y o=t
or-fl oot

10 2 1
4. The rank of the matrix A = (1) 1 _11 g is

2 1 4
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5. The general solution of the differential equation y® — y® — 3y” + 5y — 2y =0 is

(a) y(z) = Cre® + (Co + Csz + Cya?)e
(b) y(z) = (C1 + Coz)e” + (C3 + Cyz)e
() y(z) = (C1 + Cox + C3a?)e” + Cywe™>
(d) y(z) = (C1 + Coz)e” + Cye ™ + Cue™ ™
(e) y(z) = (C1 + Cox + C3a?)e” + Cye™
6. A particular solution of the differential equation y” 4+ v = —e 2% cos(e™") is given by y,(z) =
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7. A linear homogeneous constant-coefficient differential equation which has the general solution
y(z) = (A+ Bx) cos 2z + (C + Dz)sin 2z + Ee* + Fe

18

(a) y© — 4y — 169" + 64y =0
(b) y© 4 4y™® — 16" — 64y = 0
(c) y© —8y™ +16y" =0

(d) y® — 16y =0
(e) ¥ +8yW +16y" =0

8. Given that y = e*® cosh x is a solution of the differential equation
yW —129® + 60y” — 164y’ + 195y = 0,

the general solution of the differential equation is

) y = C1e°® + Cee® + € (C5 cos b + Cy sin bx)

) y = Cre 3" + Che™ + e (O cos 4w + Cy sin 4x)
c) y = C1e’ + Ce3® + 7 (C3 cos 3z + Cy sin 3w)

) y = C1e> + Coe®® + ** (C3 cos 3z + Cy sin 3x)

) y = Cre 3% + Che 5% 4 €37 (O3 cos 2x + Cy sin 2x)
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9. If W(z) is the Wronskian of the functions
fi(z) = sin(bx) + 2 cos(bz), and fo(z) = 3sin(bx) + cos(bz),

then W(x) =

10. If y, = Aze®™ + Be®* + C is a particular solution of the differential equation y” + 9y = 2ze3* + 5,
then 94 4+ 27B + 9C' =

T N

o o
N N N N N
O = Ut O
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@
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11. Consider the subspace S of R* defined by S = {(a,b, c,d) € R* | a+2b+3c+4d = 0, b+2c+3d = 0}.
A basis of S consists of the vectors

12. An appropriate form of a particular solution y, for the non-homogeneous differential equation
y(S) _ y// _ 12y/ — 1 — Qpe 3T

18

(a) y, = 2*(Ax + B) + ze3*(Cx + D)
(b) y, = 2(Az + B) + 2%¢73*(Cx + D)
(¢) yp = 2(Az + B) + 2z 3*(Cx + D)

(d) y, = Az + B+ e (Cz + D)
(e) yp = z(Az + B) + e 3*(Cx + D)
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3 0 0
13. If the characteristic polynomial of the matrix A= |0 3 0 | is p(A) = —(A —3)?(A +2), then a
1 -1 -2
1 g
basis for the eigenspace of A =3 isv; = |a|, and v = |[0]| , where a + =
0 1

14. If y(z) is the solution of the initial-value problem

35y" —y' — 12y =0, y(0) =5, y'(0)=3,
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15. An eigenvector associated with the eigenvalue A = 5 of the matrix A = [i :1,)] is B} , Where a =

— T
o A~ 0
~— — ~— ~— ~—
O =
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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. Write your name, ID number and Section number on the examination paper and in the upper left
corner of the answer sheet.

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

4. 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.

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

6. When erasing a bubble, make sure that you do not leave any trace of penciling.
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1. If y, = Aze® + Be® + (' is a particular solution of the differential equation y” + 9y = 2xe®” + 5,
then 94 4 27B + 9C' =

—~ —~~
@ o & o
o O ot

2. A particular solution of the differential equation y” + 3 = —e 2" cos(e™*) is given by y,(z) =
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3. Consider the subspace S of R* defined by S = {(a,b,c,d) € R* | a+2b+3c+4d = 0, b+2c+3d = 0}.
A basis of S consists of the vectors

(a) v =(—1,-2,1,0), vo = (2,-3,0,1)
(b) v; =(2,-3,0,1), vs = (4,—6,0,2)
(€) v = (1,2,1,0), v = (2,-3,0,1)
(d) vy =(1,-2,1,0), vo =(2,-3,0,1)
(e) v1 =(1,-2,1,0), vy = (2,-4,2,0)

4. If the solution space of the system

r1 — 3Ty — 923 — Dy =0,
21’1 + 29 — 41‘3 + 1]_ZE4 = 0,
T+ 3.732 + 31’3 + 13I4 =0

consists of all linear combinations of the vectors v; = (a,b,1,0) and vs = (¢, d, 0, 1), then a+b+c+d =

S O

Q. o
N e N N N
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5. If y(x) is the solution of the initial-value problem
35y" —y =12y =0,  y(0)=5, ¥(0)=3,

then y(1) =

(a
(b

) 0

) 5e¥/5

c) 2€3/5 4 3e=4/7
)
)

(
(d
() 3e3/5 + 247

56_4/7

6. A linear homogeneous constant-coefficient differential equation which has the general solution
y(r) = (A + Bx)cos2x + (C + Dz)sin 2z + Ee** + Fe >

18

(a) y© 4+ 8y 4+ 16y = 0

(b) 3© — 4y — 165" + 64y = 0
(c) ¥y —8yW +16y" =0

(d) 3© + 49® — 16" — 64y = 0
(e) y™® — 16y =0
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7. Given that y = €% cosh x is a solution of the differential equation
y@W — 12y + 60y" — 164y’ + 195y = 0,

the general solution of the differential equation is

(a) y=Cre " + Coe ™ 4 ¢ (Cy cos da + Cysinda)

(b) y = C1e°® + Ce3® + 72 (C3 cos 3x + Oy sin 37)

(c) y= C1e5 + Cye® + €7 (C5 cos br + Cy sin bx)

(d) y = Cre™3® + Coe™ + €3 (C3 cos 2z + Cy sin 27)

(e) y = C1e° + Cre®® + €** (C5 cos 3z + Cy sin 3x)
0 1 -1

8. The characteristic equation of the matrix A= |—-3 2 0 | is

1 0 2

) A4+ 4N +8A+8=0
) =N +4X2 —8A+8=0
c) =A3+4X2 —6A+8=0
) —A* —4X2 —8A+8=0
) AP+ 4X2 48X —8=0

| CODE 4 |
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a
2

9. An eigenvector associated with the eigenvalue A = 5 of the matrix A = [3 1] is [

13 },Wherea:

— —~
o o
SN— SN— N— N— N—
| o
—_

—
@)

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

(a Ci + Cox + Cya?)e” + Che™*
(b Ci + Cox)e” + Cze™ + Cye™
(

) y(x)
) y(x)

(c) y(z) = Cre® + (02 + Csz + 04552)6_29”
) y(x)
) y(x)

X

-
-

d) y(z Ci + Cox + C32?)e” + Cyze™*

= (
(e = (C1 4 Cyz)e” + (Cs + Cyz)e*

X
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3 0 0
11. If the characteristic polynomial of the matrix A= |0 3 0 | is p(A) = —(A —3)*(A+2), then a
1 -1 =2
1 g
basis for the eigenspace of A =3 isv; = |a|, and v = |[0]| , where a + =
0 1

10 2 1
) 01 -1 2f.
12. The rank of the matrix A = 11 1 3 is
21 3 4

TN~

o2 o
— N N N N
_= s NN O W

—~
@
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13. If W(x) is the Wronskian of the functions
fi(z) = sin(bx) + 2 cos(bz), and fo(z) = 3sin(bx) + cos(bz),

then W(x) =

14. If the matrix A = g _12} is diagonalizable with a diagonalizing matrix P and a diagonal matrix

D such that P~'AP = D, then

or-] ot
wr-ly o-h
ar-[ g o-f
wr-t3] oot
ar-fi o-pY
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15. An appropriate form of a particular solution y, for the non-homogeneous differential equation

T

y®) —y — 12y =z — 2ze73

18

(a) yp = 2(Az + B) 4+ 22¢73*(Cx + D)
(b) y, = x(Az + B) + e 3*(Cx + D)
(c) yp= Az + B+ e 3 (Cz + D)

(d) y, = 2(Az + B) + ze3*(Cz + D)
(e) yp = 2*(Az + B) + 2 3*(Cx + D)
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Figure 1: Frequency of each answer option, excluding the master.



