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

dy 2x+1
— = —2) = —1, th 2) =
= S y(=2) =~ theny(2)
(a) —\/g (correct)
(b) V5
(c) V3
(d) V3
(e) 0
2. The general solution of the differential equation
dy 3
AN T
T y==x
is
a) y= 2 Inx + ca? (correct)

(
(b) y = 2%Ilnx + ca?

(d

)
)
(c) y = 2®Inx + ca?
)
(e) y=a2*Inz + ca’
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3. The general solution of the exact differential equation
(322 + 29%) dw + (4ay + 6y*) dy = 0
is

a) x° + 2:1:y + 2y3 =c (correct)

(
(b) o3 —2xy? + 2y = ¢

(d

)
)
(c)x —2:Ey — 23 =c
)
(e) 2° — 222y + 2y = ¢

4. If (x,y, z) = (a,b,c) is the solution of the system

20+ 8y + 32 =2
r+3y+22=5
2¢ + Ty + 4z = 8

thena+b+c=

(correct)
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5. Let S be a subspace of R* defined by S = {(a,b, c,d)|a = b+ c+d}. A basis for the
subspace is

(a) {(1,1,0,0), (1,0,1,0), (1,0,0,1)} (correct)
(b) {(1,1,0,0), (1,0,1,0)}

(c) {(1,0,1,0), (1,0,0,1)}

(d) {(1,1,1,0), (1,0,1,0), (1,0,1,1)}

(e) {(1,1,0,0), (1,0,1,0), (2,0,1,2)}

6. If y(z) is the solution of the initial-value problem
Y+ 4y =225 y(0) = 1, 4/(0) = 2

then y(7) =

(correct)
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7. By using the method of variation of parameters, a particular solution ¥, of the
differential equation

9z

1S

(a) yp = —preT mqreT — e (correct)
1 1 1
(b) Yy = ZJJSB 3z + er—S:c o ﬂ e—Sx
3 1 1
(c) yp = 1x2e_3x + §$6_3x ~ 5 e 3%
3 1 1
(d) yp = —Za:e_g’x + Zaze_gm ~ 91 e 3
1 2 -3z 1 3, —3x 1 -3z
(e) Yp = re T+ qave 51 ¢
1 =21
8. Let A= 0 1 0 |. Using Cayley-Hamilton Theorem,
0 —2 2
At = A3 + bA? + cA.
a+b+c=
(a (correct)
(b
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1 2 1
9. The general solution of the first order homogeneous system X'=| 6 —1 0 | X
-1 -2 -1
is given by
a o e
X =q b | e +e| B | M+ s f
—2 1 13
thena-b-\ =
(a) —24 (correct)
(b) 12
(c) 24
(d) —12
(e) 0

35
10. Let A= ] 0 2 0 |.An eigenvector corresponding to the eigenvalue A = 2 of A
02 1

1S

—1
(a) 1 (correct)
2
—17
(b) | 1
L 3 -
[ 2
(c) |1
| 2
—1 1
@ | 3
2
—1 1
(e) | 0O
L 2 -
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11. Let A = [ 2 :2 ] . A diagonalization matrix P, such that Pt AP is diagonal is
@r=|1;] ot
(b) P=1 _11 —43 ]
ore[7
@r=|y 7
ar-[1]

12. The differential equation
32" — 222" + 3tx’ + bx = Int

is equivalent to the system of first-order equations.

(a) 2] = o9, o = 13, 32 = —dxy — 3tag + 2273 + Int (correct)
(b) 2] = x9, x4 = w3, ¥4 = —bxy — 3twy — 223 + Int

(c) o} = 21, oy = 2o, 2§ = —Hxy — 3twy + 2t*w3 + Int

(d) o} = 29, ¥ = 23, 25 = —Hxy — 3twy + 2t2w3 — Int

(e) o} =y, oy = xq, 324 = Hxy + 3twy + 2t2w3 + Int
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3. If X =¢ [ —56 } et + ¢y [ _11 ] e* is the solution of the initial value problem
;19 5 |1
X' = [_6 _2] X, X(0) = M

2 2 _
then c5 — ¢ =

35 (correct)

14. The solution of X' = ( L _12 ) X, X(0) = ( ; ) at t = % equals

W (1) ot
b (2)a
() (;) e

( >

(
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15. Let
03 4
A=10 0 3
000
L f(t) h(t)
Ifed =0 1 3t |,then f(2)+h(2) =
0 O 1
(a) 32 (correct)
(b) 30
(c) 28
(d) 26
(e) 24
: : , 4 2 :
16. A possible fundamental matrix for the system X' = 8 _1 X is
[ o2 bt
(a) (I)(t) = - L3720 (correct)
o2t 9Bt ]
ORIOE
[ o2t Bt ]
(c) (1) = _ o2 9,5t _
3e72t 0 ]
(d) ©(t) = 5e—2t o5t
[ =2t Bt
(e) (I)(t) - I _367% 0
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17. Using variation of parameters to find a particular solution X, of the nonhomogeneous

system X' = AX + ( _11 > e! where X, = ¢; ( ? ) el + ¢y ( 1 ) e?! form a general

solution of the associated homogeneous system, then X,(1) =

() | € (ot
(b) _22_
(©) _75_
() _566_
@ |5

18. The general solution of the differential equation
"

y" +3y" —4y =0

1S

2z

(a) y(x) = c1e” + coe " + cywe™ (correct)
(b) y(x) = cre™ + coe™ + cgze™

(c) y(z) = c1€” + coe™ 2 + ¢33

(d) y(z) = cre” + coe 2 + cze™

(e) y(z) = cre™ + €3 + czwe®
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19. The characteristic equation of a matrix A is (A+1)(A—5)3 = 0, where we have only
two linearly independent eigenvectors corresponding to A = 5. The Jordan normal
form of A is

10007
(@) 0 500 t
a 0 05 1 (correct)
| 0 00 5|

T 10007

0 510
I

| 0 00 5|

11007

0 500
© 0 051

| 0 00 5|

1000

0 500
D19 050

| 0 00 5|

500 0]

050 0
© 1005 0

000 —1 |
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-1 0 1
20. Thematrix A= | 0 —1 1 | hasonly one eigenvalue A\ = —1 which is defective
1 -1 -1

1

of defect 2. If we choose v3 = | 0 | such that (A+ I)3v3 =0, and (A + I)%v3 # 0,
0

then the general solution of X' = AX is

(1] [t ] (41
(a) X=[a|1l|4+e|t]|+c % et (correct)
| 0 ] | 1] |t
_ - _ - - 42
V 3
(b) X=lc|l]|+cel|t]|+c % et
| 0] | 1] | ¢
[0 BN (14 %
(C) X=|a|l|+c|t]| +cs % e !
[ 1] |t |t
(1 t L+l
(d) X=|lal|-1]|4+c]| —t|+cs 12 e~ !
| 0 1 t
1 t -£
(e) X=\|ca|l|+c|t]|+cs % et
| 0 1 t
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Check that this exam has 20 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.
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1. The differential equation
32" — 222" + 3tx’ + bx = Int

is equivalent to the system of first-order equations.

(a) 2] = o, oy = 13, ¥4 = —bw1 — 3txe + 2t%23 — Int
(b) o} = 2b, 2b = 21, 22 = 5y + 3twe + 26273 + Int
(c) of = 21, 7y = 2o, 25 = —Hxy — 3twy + 2t2w3 + Int
(d) 2] = x9, 2§ = w3, x4 = —bxy — 3twy — 223 + Int

(e) o} = @9, b = x3, 324 = —5xy — 3txe + 2t%23 + Int

2. The solution of X' = < 5 _12 ) X, X(0) = < ; ) at t = % equals
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35 =2
3. Let A= | 0 2 0 |.An eigenvector corresponding to the eigenvalue A = 2 of A
02 1
is
[ —1
(a) | 3
| 2
[ 2
(b) |1
| 2
-1
() | 1
2
-1
(d) | 0
2
-1
(e) | 1
L 3 -

4. By using the method of variation of parameters, a particular solution y, of the
differential equation

" gy STQ;
1S
(a) yp = 4113:36_336 + ixe—?’w _ i o3
(b) yp = —ime_?’x + ixe—f’)w _ i o3
(c) yp = —ix2e‘3x ixe—?ﬂ? _ 2_14 o3
(d) yp = %xzesx + ix?’eh’ i o3t
e
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5. Let A= [ 2 :2 ] . A diagonalization matrix P, such that Pt AP is diagonal is
Wr=|y 3]
or=[i1]
(©) P= _11 —43 ]
wr=[i}
or-lit

6. The general solution of the differential equation
y/// + 3y// _ 4y — 0

1S

= c1e”" 4 93" + cyxed”

= 167" 4 coe 4 caxe™

3x
4z

) y(z)

) y(x)
(c) y(x) = cre® + coe™ % + c3e
(d) y(z)

) y(x) o
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7. Let S be a subspace of R* defined by S = {(a,b, c,d)|a = b+ c+d}. A basis for the
subspace is

(a) {(1,1,1,0), (1,0,1,0), (1,0,1,1)}
(b) {(1,1,0,0), (1,0,1,0), (2,0,1,2)}
(¢) {(1,1,0,0), (1,0,1,0)}
(d) {(1,1,0,0), (1,0,1,0), (1,0,0,1)}
() {(1,0,1,0), (1,0,0,1)}

8. If y(z) is the solution of the initial-value problem
y'+ 4y =225 y(0) = 1, 4/ (0) = 2

then y(7) =
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9. If (z,y,2) = (a,b,c) is the solution of the system

20+ 8y + 32 =2
x+3y+22=95
20+ Ty +4z =8

then a+b+c¢c=

10. The general solution of the exact differential equation
(322 + 2y%) dz + (4ay + 6y*) dy = 0

1S

a

b) z3 — 2zy? — 2y3 = ¢
(c
3 _

(a)
(b)
) 2% — 222y + 2y = ¢
(d) 2* —22%y — 23 = ¢
)

(e) x* —2xy* + 2y = ¢
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1. If X = ¢ [ —56 } et + ¢y [ _11 ] e* is the solution of the initial value problem

X’:[_96 _52] X,X(O):[

2 2 _
then c5 — ¢ =

12. Let

1
0

|

, then f(2) 4+ h(2) =
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13. If y(x) is the solution of the initial value problem

dy 2x+1
dr 2y

) y(_2> = -1 theny(z) -

1
0 |. Using Cayley-Hamilton Theorem,
2



221, Math 208, Final Exam Page 8 of 11 CODEO1

4 2

15. A possible fundamental matrix for the system X' = [ 5 _1

}Xis

@00 = | o
ORI
@ew=| %
@0 = | T g
@ e0={ 5u |

16. The general solution of the differential equation

dy 3
__3 —
xda: y==x

1S
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17. Using variation of parameters to find a particular solution X, of the nonhomogeneous

18.

system X' = AX + (

The general solution of the first order homogeneous system X' =

is given by

_36_
.
_56_
_
e
_26_

_56_

> e! where X, = ¢; ( ? ) el + ¢y < 1 ) e?! form a general

solution of the associated homogeneous system, then X, (1)

2 1
-1 0 | X
-1 -2 -1
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-1 0 1
19. The matrix A= | 0 —1 1 | hasonly one eigenvalue A = —1 which is defective
1 -1 -1

1

of defect 2. If we choose v3 = | 0 | such that (A+ I)3v3 =0, and (A + I)%v3 # 0,
0

then the general solution of X' = AX is

(0] (1] 1+ 4]
(a) X=1a|l|4+ec]|t]|+c £ e’
_1_ — - _ﬁ_
2
(b) X=lc|l]|+ecl|t]|+cs % et
| 0] | 1] |t ]
_ - _ - - 42
0 1 3
(C) X=|a|l|+c|t]| +cs % et
| 0] | 1] |t
(1 t L+l
(d) X=|lal|-1]|4+c]| —t|+cs 12 e~ !
| 0 1 t
(1 t C+1
(e) X=\|ca|l|+c|t]|+cs % et
| 0 1 t
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20. The characteristic equation of a matrix A is (A+1)(A—5)? = 0, where we have only
two linearly independent eigenvectors corresponding to A = 5. The Jordan normal
form of A is

| OOO' o O O
S O ot O

o O O

OOTOOOOOTO S O o O

S O oo O O ot

S oo o O ot O

O ot O o O ot o O

Ct—k O O Ot O O

oS O O

|
—_

T O OO ot OO
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Check that this exam has 20 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.



221, Math 208, Final Exam Page 1 of 11 CODEO02

1 1
1. Let A= |0 1 0 |. Using Cayley-Hamilton Theorem,
0 2

2. The solution of X' = ( ; _12 ) X, X(0) = ( ; ) at t = Z equals
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3. By using the method of variation of parameters, a particular solution ¥, of the
differential equation

gy 69%
is
(a) yp = ZwQe 3y %xei’w _ i 3
(b) yp = —er_&”” + ixe_?’x _ i o3
(c) yp = —Zﬁe—&” ixe—i’w _ 2_14 o3
(@) 1y = Sate e 4 Tatete - L
(e) yp = ix?’e_&” + ixe—?’w _ i o3

4. The differential equation
32" — 222" + 3ta’ + 5z = Int

is equivalent to the system of first-order equations.
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4 2

5. A possible fundamental matrix for the system X' = [ 5 _1

}Xis

W o= | 5w

ORI R

© 20 =30 5

@0 = | T g

@ e0=| Gou 'y
6. Let

L f(t) h(?)
Ife®=0 1 3t |,then f(2) +h(2) =
0o 0 1
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—2

7. Let A = 0 | . An eigenvector corresponding to the eigenvalue A = 2 of A
1

o O W
DO DO Ot

1S

1 2 1
8. The general solution of the first order homogeneous system X' = | 6 -1 0 [ X
-1 -2 -1
is given by
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9. If y(x) is the solution of the initial value problem

dy 2x+1
dr 2y

) y(_2> = -1 theny(Q) -

) V5
) V3

(©) V3

(@
)

w

V5

10. If y(z) is the solution of the initial-value problem
y' 4 4y =225 y(0) = 1, /(0) = 2

then y(m) =
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1. If X = ¢ [ —56 } et + ¢y [ _11 ] e* is the solution of the initial value problem

X’:[ 0o ]X,X(O):[

—6 —2

2 2 _
then c5 — ¢ =

1
0

|

12. Let S be a subspace of R* defined by S = {(a,b,c,d)|a = b+ c+d}. A basis for the

subspace is

(a) {(1,1,0,0), (1,0,1,0), (2,0,1,2)}
(b) {(1,1,0,0), (1,0,1,0), (1,0,0,1)}
(¢) {(1,1,0,0), (1,0,1,0)}
(d) {(1,0,1,0), (1,0,0,1)}
(e) {(1,1,1,0), (1,0,1,0), (1,0,1,1)}
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13. The general solution of the differential equation

1S

14. Let A= [ 2 :i ] . A diagonalization matrix P, such that P! AP is diagonal is
(1 -2
(a) P_ I 2 5 ]
e
(b) P = I 1 3 |
T
(C) P_ I 2 3
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15.

16.

The general solution of the differential equation
y/// _l_ 3y// _ 4y — 0

1S

(a) y(x) = cre™ + e + czre™
(b) y(z) = cre™ + 23 + czwe®
(c) y(x) = cre® + coe™ 2 + 33

(d) y(z) = c1€” + coe™* 4 cgze "
(e) y(z) = c1e® + coe 2 + cze™®

Using variation of parameters to find a particular solution X, of the nonhomogeneous

system X' = AX + ( _11 ) e! where X, = ¢ ( ? ) el + ¢y ( 1 ) e?! form a general

solution of the associated homogeneous system, then X, (1)

@ | 5
o |5
CI
@ [ 4
@[
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17. The general solution of the exact differential equation
(322 + 29%) dw + (4ay + 6y*) dy = 0

1S

(a) 23 — 222y + 21> = ¢
(b) 23+ 2xy? + 21> = ¢
(c)x —2:L*y + 23 = ¢
(@)

(e) 2* —2xy* — 23 = ¢

18. If (z,y, 2) = (a, b, ¢) is the solution of the system

20+ 8y + 32 =2
r+3y+22=5
2¢ + Ty + 4z = 8

thena+b+c=
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19. The characteristic equation of a matrix A is (A+1)(A—5)3 = 0, where we have only
two linearly independent eigenvectors corresponding to A = 5. The Jordan normal
form of A is

| OOO' o O O
S O ot O

o O O

—_
Omooooo« o O ot O

o O oo O O ot O

S ot O o O ot o O

O ot O o O ot O

R OO Ot o O O

oS O O

|
—_

Gl O o Otk O O
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-1 0 1
20. Thematrix A= | 0 —1 1 | hasonly one eigenvalue A\ = —1 which is defective
1 -1 -1

1

of defect 2. If we choose v3 = | 0 | such that (A+ I)3v3 =0, and (A + I)%v3 # 0,
0

then the general solution of X' = AX is

(1 t L+1
(a) X=|ca|-1]|4+c| —t|+cs 12 et
| 0 1 t
7 [e] [1-%
2
(b) X=lc|l]|+el|t]|+cs % et
| 0 | 1] t
_ - _ - - 42
! 3
(C) X=|a|l|+c|t]| +cs % et
| 0 | 1] |t
(0] (1] (145
(d) X=\|ca|l|+c|t]|+cs % et
| 1] | 1 IR A
(1] (] (L 41]
(e) X=\|ca|l|+c|t]|+cs % et
| 0] R IR A
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4. Write your name, ID number and Section number on the examination paper and in the upper left
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5. When bubbling your ID number and Section number, be sure that the bubbles match with the
numbers that you write.
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7. When bubbling, make sure that the bubbled space is fully covered.
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L. If (z,y, 2) = (a,b,c) is the solution of the system

20+ 8y + 32 =2
T+3y+22=95
20+ Ty +4z =8

thena+b+c=

2. If y(z) is the solution of the initial-value problem
y'+ 4y =225 y(0) =1, 4/(0) = 2

then y(7) =
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3. The differential equation
32" — 222" + 3tx’ + bx = Int

is equivalent to the system of first-order equations.

(a) ) = @9, o, = x3, x5 = —bxy — 3txe — 203 + Int
(b) o} = ab, 2b = 21, 22 = 5y + 3twe + 26223 + Int
(c) o} = @9, ¥ = x3, 25 = —Hxy — 3tws + 2t2w3 — Int
(d) o} = @9, 7 = 23, 325 = —5x) — 3tze + 2t%23 + Int
(e) of = @1, oy = 2o, ¥ = —Hxy — 3twy + 2t*w3 + Int
3 5 —2
4. Let A= 10 2 0 |.An eigenvector corresponding to the eigenvalue A = 2 of A
02 1
is
- g
(a) | 0
2
-1
(b) | 1
-~ 3 —
[ 2
(c) |1
| 2
-1
(d) | 1
2
-1
(e) | 3
-~ 2 -
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5. Using variation of parameters to find a particular solution X, of the nonhomogeneous

system X' = AX + ( _11 > e! where X, = ¢ ( ? ) el + ¢y ( 1 ) e?! form a general

solution of the associated homogeneous system, then X,(1) =

o[
o[
©) :566:
@ |5
© |5

6. A possible fundamental matrix for the system X' = [ ;L _2 | ] X is

@ o= 2 5]
m ot =| 5 G |
Qe %5
@ 0= | oy
© 2= | 5 u o |
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1 1
7. Let A= 0 1 0 |. Using Cayley-Hamilton Theorem,
0 2

8. The general solution of the exact differential equation
(322 4 2y%) do + (day + 6y*) dy = 0

1S

(a) a3 = 2zy* + 23 = ¢
(b) 2? —22%y — 23 = ¢
(c) 2® —2zy? — 23 = ¢
(d) 2® +2zy* +2¢° = ¢
(e) 2% —22%y + 2y° = ¢
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9. Let A= [ 2 :2 ] . A diagonalization matrix P, such that Pt AP is diagonal is
wee[i?
o[}
ar-[id
(d) P= i _11 —43 ]
() P = ; 52 ]

10. The solution of X' = ( ; _12 ) X, X(0) = < ; ) at t = % equals

(a) (‘2>ez
()
(C)<;>ez
0 (2)
() (‘f)ez
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11. By using the method of variation of parameters, a particular solution y, of the
differential equation

Y — 9y = 69%
is
(a) yp = Zw2e3x + %xei’w _ i 3
(b) yp = —§$26_3x ixe—?w _ 2_14 o3
(c) yp = —ia:e_?’x + ixe—i’w _ i o3
(@) 1y = Sate e 4 Totets - L
(e) yp = iaz?’e_&” + ixe—?’w _ i o3

12. Let S be a subspace of R* defined by S = {(a,b,c,d)|a = b+ c+d}. A basis for the
subspace is

(a) {(1,1,0,0), (1,0,1,0)}
(b) {(1,0,1,0), (1,0,0,1)}
(¢) {(1,1,1,0), (1,0,1,0), (1,0,1,1)}
(d) {(1,1,0,0), (1,0,1,0), (1,0,0,1)}
(e) {(1,1,0,0), (1,0,1,0), (2,0,1,2)}
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13. The general solution of the differential equation

1S

14. Let
0 3 4
A=10 0 3
000
L f(t) h(t)
Ifed= |0 1 3t |,then f(2)+h(2) =
0 0 1
(a) 26
(b) 32
(c) 24
(d) 30
(e) 28
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15. If y(x) is the solution of the initial value problem

dy 2x+1
dr 2y

) y(_2> = -1 theny(z) -

16. IfX261[_56:|€3t—|—02[ L

4 ] e* is the solution of the initial value problem

e[ 5] o]

2 2 _
then c5 — ¢ =
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1 2 1
17. The general solution of the first order homogeneous system X' = | 6 —1 0 [ X
-1 -2 -1
is given by
a o e
X =q b | e +e| B | M+ s f
—2 1 13
thena-b-\ =

(a) —24
(b) —12
(c) 0
(d) 24
(e) 12

18. The general solution of the differential equation
y/// + 3y// _ 4y — 0
is

= c1€% 4 coe 2 + cgre™

= 167 + coe 2 + c5e3”

= 167" 4 coe 4 caxe™

()
()
(7) = c1e” + coe™ 2 + cze™
()
() 3z

= c1e7 % + 93" + cyze
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-1 0 1
19. The matrix A= | 0 —1 1 | hasonly one eigenvalue A = —1 which is defective
1 -1 -1

1

of defect 2. If we choose v3 = | 0 | such that (A+ I)3v3 =0, and (A + I)%v3 # 0,
0

then the general solution of X' = AX is

ci | =1 | +c | =t | +c3 12 e !

_0_ — -— _ﬁ
3
(a) X=la|l|+a|t]|+al|l et
| 0 ] |1 |t
_1_ — - — _ﬁ_
2
(b) X=lc|l]|+ecl|t]|+cs % et
| 0 | 1] |t ]
(0] (1] 1+ 4T
) X=|a|l]|4+ec]|t]|+c % e
[ 1] |t |t
(1] [t ] EEa
(d)X: ca| 1| +c + c3 % et
| 0] e L b
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20. The characteristic equation of a matrix A is (A+1)(A—5)? = 0, where we have only
two linearly independent eigenvectors corresponding to A = 5. The Jordan normal
form of A is

10007
0 500
@1 5 051
| 0 00 5|
T 10007
0 500
™19 050
| 0 00 5|
10007
0 510
© | 0 051
0 00 5|
500 0
050 0
D 1905 o0
(000 —1|
~1100
0 500
© 1 g 051
0 00 5|
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L. If (z,y, 2) = (a,b,c) is the solution of the system

20+ 8y + 32 =2
T+3y+22=95
20+ Ty +4z =8

thena+b+c=

4 2

2. A possible fundamental matrix for the system X' = [ 5 _q

]Xis

et =| ) %
) o) = | o g
SRR
@ et =| 50 G |
@ o0 |20 5]
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9 -8

3. LetA:[6 5

] . A diagonalization matrix P, such that P~'AP is diagonal is

5
4. Let A= 1] 0 2 0 |.An eigenvector corresponding to the eigenvalue A = 2 of A
2 1

1S
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1 2 1

5. The general solution of the first order homogeneous system X'= | 6 —1 0 | X
-1 -2 -1

is given by

1
0 |. Using Cayley-Hamilton Theorem,
2
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7. If y(x) is the solution of the initial value problem

dy 2x+1
dr 2y

) y(_2> = -1 theny(Q) -

8. The general solution of the exact differential equation
(322 + 2y%) dx + (4ay + 6y*) dy = 0

1S

a) o3 — 222y + 2y° = ¢
b) x3 4 2zy? + 2y = ¢

(c

d) 23 —2:1:y — 2 =c

(a)
(b)
) 2% —2zy? + 23 = ¢
(d)
)

(e
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9. The general solution of the differential equation
y/// _l_ 3y// _ 4y — 0

1S

= 16" 4 coe 2 + c5e”

= 16" + coe 2 + cyre

3

1677 + coe ™2 4 cygre

I
o

y(x)
y(z)
y(z) = cre™® + c2e® + cywe
y(z)
y(x)

= 16”7 + e 2 4 cge™

10. IfX:Cl[—56]€3t+C2{—11

LSRR

2 2 _
then c5 — ¢ =

] e*! is the solution of the initial value problem



221, Math 208, Final Exam Page 6 of 11 CODEO0O4

11. By using the method of variation of parameters, a particular solution y, of the
differential equation

9z

1S

(a)yp_—4xe _er _ﬂe

() = Sabe s 4 Lot - Lo
(c) yp = —ia:e_?’x + ixe—z’)x B i o
R

12. If y(x) is the solution of the initial-value problem
Y+ 4y =225 y(0) = 1, /(0) = 2

then y(m) =
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13. The solution of X' = ( ; _12 ) X, X(0) = ( ; ) at t = % equals

() (‘2>ez
) (7)e
(c) <‘12>ez
@ ()
(e)@)e—z

14. Let S be a subspace of R* defined by S = {(a,b,c,d)|a = b+ c+d}. A basis for the
subspace is

(a) {(1,1,0,0), (1,0,1,0), (2,0,1,2)}
(b) {(1,1,0,0), (1,0,1,0)}
(¢) {(1,1,0,0), (1,0,1,0), (1,0,0,1)}
(d) {(1,1,1,0), (1,0,1,0), (1,0,1,1)}
(e) {(1,0,1,0), (1,0,0,1)}
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15. Using variation of parameters to find a particular solution X, of the nonhomogeneous

system X' = AX + ( _11 > e! where X, = ¢; ( ? ) el + ¢y ( 1 ) e?! form a general

solution of the associated homogeneous system, then X,(1) =

ot
ols
o[*
@ |5
© |5

16. The differential equation
32" — 222" + 3ta’ + bz = Int

is equivalent to the system of first-order equations.

) ) = X9, Th = w3, t3 05 = —Hxy — 3twy + 2t2w3 + Int
) o) = x9, b = x3, o4 = —bxy — 3try — 223 + Int
(c) oy = by, by = xq, 32y = 5ay + 3twy + 2t2w3 + Int
(d) o} = @9, ¥y = x3, 25 = —Hxy — tws + 2t%w3 — Int

)

(e) @) = a1, @y = @9, 2 = =Dy — 3twy + 2t%x3 + Int
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17. The general solution of the differential equation

1S

18. Let
0 3 4
A=1010 3
000
L f(t) k()
Ife=10 1 3t |,then f(2) +h(2) =
0 O 1
(a) 32
(b) 24
(c) 28
(d) 26
)
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-1 0 1
19. The matrix A= | 0 —1 1 | hasonly one eigenvalue A = —1 which is defective
1 -1 -1

1

of defect 2. If we choose v3 = | 0 | such that (A+ I)3v3 =0, and (A + I)%v3 # 0,
0

then the general solution of X' = AX is

_1_ — — — _ﬁ_
2

(a) X=|lcg|l|4+ec|t]|+c % et
(0] (1] (145

(b) X=lc|l]|+ecl|t]|+cs % e !
_ - _ - - 42
V 3

(C) X=\|ca|l|+c|t]| +cs % et
| 0 | 1] | ¢
1 (¢ ] (L1

(d) X=\|ca|l|+c|t]|+cs % et
| 0 | 1] |t
! t L1

) X=|a|-1|4+ec]| —t]|+c| e’
| 0 1 t
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20. The characteristic equation of a matrix A is (A+1)(A—5)? = 0, where we have only
two linearly independent eigenvectors corresponding to A = 5. The Jordan normal
form of A is

10007
0 510
@1 5 051
| 0 00 5|
500 0
050 0
®)1o05 0
(000 —1|
11007
0 500
© 0 051
0 00 5|
100 0
0 500
D19 050
0 00 5|
100 0
0 500
© 1 g 051
0 00 5|
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