Zill Differential Equations 9e Chapter 4 Form A

1. Is the set of functions {fi(z) = 1, fo(x) = sin® =z, f3(x) = cos® z} linearly dependent
or linearly independent on (—o00, 00)?

2. One solution of the differential equation y” — 13’ = 0 is y = e*. Use the method of
reduction of order to find a second linearly independent solution.

3. Solve the differential equation y” + 3y’ + 2y = 0.
4. Solve the differential equation y” + 4y’ + 4y = 0.
5. Solve the differential equation y” + 4y’ + 5y = 0.
6. Solve the differential equation y” + 3y’ + 2y = 3z + 1.
7. Solve the differential equation y” + 4y’ + 4y = cos(2x).
8. Solve the differential equation y” + 4y’ + by = 2xe”.
9. Solve the differential equation y” + 3y’ = 4x — 3.
10. Solve the differential equation y” + 3y’ + 2y = 4e™*.
11. Solve the differential equation y” + 4y’ + 4y = e 2%,

12. Without solving for the undetermined coefficients, what is the correct form of the

particular solution of the differential equation y” + 4y’ + 5y = e 2% cos z?

13. Solve the differential equation z?y” + zy’ —y = 0.
14. Solve the differential equation z?y” + 3zy’ +y = 0.
15. Solve the differential equation z?y” + 5zy’ + 5y = 0.

16. Solve the system of differential equations

Zi—f =4dx+ Ty
H=x-2y.
17. Solve the system of differential equations
& —dy+3
W — g 42

dt

18. Solve the initial value problem

& —dy+3
‘fl—lt’:—w—l—2

z(0) =0, y(0) = 1.
19. Solve the differential equation 2%y” + (y')? = 0.

20. Solve the differential equation zy” = ' + (y')3.



ANSWER KEY
Zill Differential Equations 9e¢ Chapter 4 Form A

1. linearly dependent

2. y=c
3. y=cie ?® +cpe™®
4. y=cre 2 + coxe™

2 2

5. y=cre “Fcosx + coe “Tsinzx
6. y=cre 2" + coe % +3x/2 - 7/4
7.y =cre % + coze 2 +sin(27)/8
8. y=cie X cosx + cae P sinx + we® /5 — 3¢ /25
9. y =c1 +coe 3% +222/3 — 132/9
10. y = c1e™ %% + cye™® + dae™™
11. y = c1e” 2% + comwe 2% + 12727 /2
12. y, = Ave ** cosx + Bre “sinx
13. y=cix + cox!
4. y=ciz '+ oz ' Inz
15. y = c1r 2 cos(Inz) + cor2sin(ln z)
16. & = Tere®t — cpe™3t, y = c1edt + cpe™3t
17. @ = 2¢;1 sin(2t) — 2c9 cos(2t) + 2, y = ¢1 cos(2t) + co sin(2t) — 3/4
18. x =2 —2cos(2t) + 7sin(2t)/2, y = Tcos(2t)/4 + sin(2t) — 3/4
19. y=cix + A ln(z —¢1) + 2

20. y = —Ver — 22+



Zill Differential Equations 9e Chapter 4 Form B

1. Is the set of functions {f1(z) = 1, fo(z) = x + 1, f3(z) = 22} linearly dependent or
linearly independent on (—o0,00)?

2. One solution of the differential equation 3” —y = 0 is y = e€*. Use the method of
reduction of order to find a second linearly independent solution.

3. Solve the differential equation y” — 4y’ — 5y = 0.
4. Solve the differential equation y” — 6y’ + 9y = 0.
5. Solve the differential equation y” + 6y’ + 13y = 0.
6. Solve the differential equation y” + 4y + 3y = bz — 2.
7. Solve the differential equation y” + 6y’ + 9y = cos(3z).
8. Solve the differential equation y” + 2y’ + 5y = 2xe 7.
9. Solve the differential equation y” — 4y’ = 5x — 2.
10. Solve the differential equation y” + 5y’ + 4y = 2e~*.
11. Solve the differential equation y” — 4y’ + 4y = €*=.

12. Without solving for the undetermined coefficients, what is the correct form of the
particular solution of the differential equation y” + 4y’ + 13y = e =2 cos(3z)?

13. Solve the differential equation z%y” — zy’ +y = 0.
14. Solve the differential equation z2y” + 3zy’ + 10y = 0.
15. Solve the differential equation z2y” + 52y’ + 3y = 0.

16. Solve the system of differential equations

‘é—f:2x+2y
‘fl—?:x—i-?)y.

17. Solve the system of differential equations
e — 2z +3y+1
fl—? =—x—2y+4.

18. Solve the initial value problem

Zd—f:3x—3y
o =2r -2y,

d
z(0) =0, y(0) =1
19. Solve the differential equation y%y" = o/'.

20. Obtain the first four nonzero terms of a Taylor series solution, centered at x = 0, of
the differential equation y” + 32 =1, y(0) = 1, 3/(0) = 2.



ANSWER KEY
Zill Differential Equations 9e Chapter 4 Form B

1. linearly independent

—T

2. y=e

3. y=c1e® + coe™®

4. y = 1€ + cozed®
5. y = cre 3% cos(2x) + cae 3% sin(2z)
6. y=cre 3" + coe " + 5x/3 —26/9
7.y = c1e73% + core 3 +5in(3x) /18
8. y =cie " cos(2x) + coe ¥ sin(2z) + xe " /2
9. y = c1 + c2e?® — 522 /8 + 32/16
10. y = cre ™ + cpe™® + 22¢77/3
11. y = c1®® + cowe®® + 2227 /2
12. y, = Awe %" cos(3x) + Bre >* sin(3x)
13. y=ciz+coxlnz
14. y = cir L cos(3Inz) + corLsin(3Inz)
15. y = cix™ ! + o3
16. . = —2cie! + e, y = cret + coett
17. x = —3ciet — coe™t — 14, Y = cret +coe P+ 9
18. x =3 —3e!, y =3 —2¢!
19. c1y — In(1 + c1y) = —(z + o)

20. y =1+ 2z —223/3 —24/3



Zill Differential Equations 9e Chapter 4 Form C

1. Which of the following sets of functions are linearly independent on (0, 00)?

Select all that apply.

(a) {1, sin®z, cos®z}
(b) {1, z+ 3, 22}
(©) {Va, =, %)

(d) {1, tan®z, sec? z'}
(e) {1/z, z, Inx}

xT

2. One solution of the differential equation y” + 3y = 0is y = e *. A second linearly

independent solution is

Select the correct answer.

(a) y=c

(b) y=e®
(c) y=we"
(d) y=we®
(e) y=e™"

3. Two linearly independent solutions of the differential equation y” — 4y’ + 4y = 0 are

Select the correct answer.

(a) y1 =€¥, yp =™

(b) y1 = €**, yp = we*”
(c) =€, yp=e2*
(d) y1=e 2, yy = ze >
(e) y1 =€, yp = ze*”

4. Two linearly independent solutions of the differential equation 3" — 53/ — 6y = 0 are

Select the correct answer.

x

y1=e" yp=¢
y1 = €%, yp = we™
y1=e" yp=¢e

y1=¢% yp=ze "
Yy

1 =€ gy =e"



Zill Differential Equations 9e¢ Chapter 4 Form C

5. Two linearly independent solutions of the differential equation y” — 6y’ + 25y = 0 are

Select the correct answer.

(a) y1 = e, y2 =t

(b) y1 Toyp=e M

(c) 3 cos(4x), yo = e sin(4x)
(d) y1 = €’ cos(4z), y2 = €** sin(4x)
(€) y1 = €' cos(3z), y» = €' sin(3z)

6. A particular solution of the differential equation y” + 3y’ + 2y = 4x + 3 is

Select the correct answer.

(a) yp =4z +3
(b) yp =2z +3/2
(c) yp =2x —3/2
(d) y, = 422 + 3z
() yp =2z -3

7. A particular solution of the differential equation 3" + 2y’ +y = €% is

Select the correct answer.

(a) yp = 4ae”
(b) y, = 2%e*/2
(c) yp = 22%e”
(d) yp=¢€"/4
(€) yp=¢"

8. A particular solution of the differential equation y” — 2y’ + y = cos z is

Select the correct answer.



Zill Differential Equations 9e Chapter 4 Form C

9. A particular solution of the differential equation 3" — 2y’ +y = €* is

Select the correct answer.

(a) yp = 1% /2
(b) yp = xe”/2
(c) yp = xe®
(d) yp=e¢"

(e) yp=e""/4

10. A particular solution of the differential equation y” + 3y’ — 4y = €* is

Select the correct answer.

(a) yp = x?€”
(b) yp =xe"/5
(c) yp = xe®
(d) yp=e¢"

(e) yp=e""/5

11. Without solving for the undetermined coefficients, the correct form of a particular
solution of the differential equation y” + 4y = cos(2x) is

Select the correct answer.

(a) yp = Acos(2z)

(b) yp = Acos(2x) + Bsin(2x)
(c

(

)

)

) yp = Az cos(2x)
d) yp = Az cos

)

(2x) 4+ Bsin(2z)
(

(e) yp = Az cos(2x) + Bxsin(2x)

12. Without solving for the undetermined coefficients, the correct form of a particular

solution of the differential equation y” + 4y’ + 5y = e~2* cos x is

Select the correct answer.

2% sin

)
)
) yp = Ae”
)
)



Zill Differential Equations 9e¢ Chapter 4 Form C

13. The auxiliary equation for the differential equation 2%y” + 3zy’ +y = 6 is

Select the correct answer.

(a) m*+3m+1

(b) m*+3m+1=0

(c) m*+2m+1=0

(d) m*+3m+1=6
)

(e) m>+2m+1=6

14. The solution of the differential equation xz?y” + 3zy' +y = 0 is

Select the correct answer.

(a) y=ciz ' +corllnz

b) y=crz7! + cpz7?

(c) y= crz(3HVE)/2 ¢y (=3-V5)/2
(d) y=cr+crlhe

(e) y=c12 + ca?

15. The solution of the differential equation z?y” — 2xy’ + 2y = 0 is

Select the correct answer.

(a) y=crzcos(Inz) + cozsin(lnz)

(b) y = c1z'/? cos(v/3Inz/2) + cox'/?sin(v/31Inz/2)
(c) y = cra1HV3/2 4 cyp(1-V3)/2

(d) y=cr+crlhe

(e) y=c1z + ca?

16. A solution of the differential equation y” = 2z(y')? is

Select the correct answer.

(a) y =1In(c; —2%) + ¢

(b) y=In((c1 —x)/(c1 +x)) + c2
(c) y=In((c1 +z)/(c1 — ) + 2
(d) y=1In(((c1 +2)/(c1 = 2))*) + c2
(e) y=n(((c1 —x)/(c1 +2))%) + 2



Zill Differential Equations 9e Chapter 4 Form C

17. The solution of the system of differential equations
Cfl—f =x+2y
% =4x + 3y
is

Select the correct answer.

(a) z=c1e’/2 + et y = cre’ + coe?

(b) o = c1€/2 — cee™t, y = c1e” — coe?

(c) © =c1e’ — coe™t, y = c1e® 4 coe?

(d) o =c1e’ + et y = c1e® 4 coe?

(e) ©=c1€/2 — coe™t, y = c1€” + coe?

18. The solution of the system of differential equations

fli—f =3 —y
2—? =9z — 3y

Select the correct answer.

(a) z = (c1 +3c1t+3¢2)/9, y = c1t + 2
(b) == (3c1t +3¢2)/9, y = c1t + 2

(¢) z=(c1 +3c1t)/9, y = cit + 2

(d) z = (c1 +3c1t+3c2), y = cit + ¢
(e) z=(c1 —3c1t +3¢2)/9, y = cit + 2

19. The solution of the initial value problem

‘é—f = 10z — b5y
W = 8x — 12y,

z(0) =2, y(0)=1

Select the correct answer.

(a) x = (353 — e7108) /18, y = (7B + 2¢710%) /9
(b) x = (35e% 4 e7104) /18, y = (7e¥ 4 2¢710%) /9
(c) == (35e% +e7101) /9, y = (7ed! + 2e710%) /9
(d) z = (35e% —e710) /9,y = (7Bt — 2e710%) /9
(e) x = (35eB 4 e710%) /18, y = (TeB — 2710%) /9



Zill Differential Equations 9e¢ Chapter 4 Form C

20. The solution of the differential equation y'y” = 4 is

Select the correct answer.

(a) y= 8z +¢1)%%/24 + ¢
(b) y = (4z +¢1)%? /124 ¢
(¢) y=(4z +¢1)%? /24 + ¢
(d) y =8z +¢1)?/124 ¢
(e) y=(8x+¢1)%?/124 ¢



ANSWER KEY
Zill Differential Equations 9e Chapter 4 Form C

1. c, e

2. a

10. b
11. e
12. d
13. ¢
14. a
15. e
16. e
17. a
18. b
19. b
20. e



Zill Differential Equations 9e¢ Chapter 4 Form D

1. The Wronskian of the functions e* and 3% is

Select the correct answer.

(a) 2e4®
(b) —2¢t*
(c) 2%
(d) 4et*

)

(e) 4e*

2. One solution of the differential equation y” +y = 0 is y = cosz. A second linearly
independent solution is

Select the correct answer.

(a) y =cosx
(b) y =sinz
(c) y=e"

(d) y=e"
(e) y==xcosx

3. Two linearly independent solutions of the differential equation y” — 4y’ + 5y = 0 are

Select the correct answer.

(a) y1 =€, yo = €™

(b) y1 =€, yp =€ %

(c) y1 = e** cosx, yo = e**sinx

(d) y1 = e”cos(2x), y2 = €”sin(2x)

(e) y1 = e " cos(2z), ya = e~ ** sin(2x)

4. Two linearly independent solutions of the differential equation y” — 5y’ + 6y = 0 are

Select the correct answer.

(a — 2$’ Yo = e3
(b — 6—29:7 Yo = e~ 3z
C 6$7 Y2 = e’

(
(d
(e

e 07 yy =e”

—x

T e R g g
I

e 0% Yy =



Zill Differential Equations 9e Chapter 4 Form D

5. Two linearly independent solutions of the differential equation y” + 6y’ + 9y = 0 are

Select the correct answer.

(a) y1 = 3 Yg = xe’®

(b) y1 = e 3%, yo = e

(c) y1 =€, yp=e

(d) y1 = ¥ cos(x), y2 = € sin(z)

(e) y1 = e % cos(3x), y2 = e " sin(x)

6. A particular solution of the differential equation 3" + 3y’ + 4y = 8z + 2 is

Select the correct answer.

7. A particular solution of the differential equation y” + 4y’ + 4y = €?* is

Select the correct answer.

(a) yp = e

(b) y, = 2% /2
(c) yp = 2we*®
(d) yp=e*/4
(e) yp =¢e**/16

8. A particular solution of the differential equation y” — 2y’ + y = sinz is

Select the correct answer.



Zill Differential Equations 9e¢ Chapter 4 Form D

9. A particular solution of the differential equation y” + 2y’ +y = e 7 is

Select the correct answer.

(a) yp = x%e77/2
(b) yp =ze™*/2
(c) yp =ze™
(d) yp=e7"

(e) yp=e""/4

10. A particular solution of the differential equation 3" — 3y’ — 4y = e** is

Select the correct answer.

(@) gy = e
(b) y, = ze® /7
(c) yp = ze?®/5
(d) yp =™

(€) yp=e*/9

11. Without solving for the undetermined coefficients, the correct form of a particular
solution of the differential equation y” 4+ 9y = sin(3z) is

Select the correct answer.
)
)

c) yp = Asin(3z)
)
)

12. Without solving for the undetermined coefficients, the correct form of a particular
solution of the differential equation y” + 6y’ + 13y = e~3% cos(2x) is

Select the correct answer.

3% cos(2x) + Bre 3% sin(2x)

-3 2z) + Be 3% sin(2z)

T cos



Zill Differential Equations 9e Chapter 4 Form D

13. The auxiliary equation for the differential equation z2y” + 5y’ 4+ 4y = 6 is

Select the correct answer.

(a) m®+5m+4
(b) m?2+4m+4=0
(c) m*+5m+4=0
(d) m*>+5m+4=6
)

(e) m?>+4m+4=6

14. The solution of the differential equation x?y” — 3xy’ 4+ 4y = 0 is

Select the correct answer.

a 2

(a) y=c1x + o
(b
(

Yy =cx+ 023:3

)
)
(c) y= clx(3+‘ﬁ)/2 + 023:(3_‘/7)/2
d)
)

(e) y=cix+cozlnz

y=ci2’ + cor’lnz

15. The solution of the differential equation z?y” — 5xy’ 4+ 5y = 0 is

Select the correct answer.

a 5

( 1% + cox
(b 2
(

c1z? cos(Inx) + cox? sin(In z)

(c
d
(e

16. The solution of the differential equation y” = 2z(y')? is

cizcos(2Inz) 4+ cpxsin(21n x)

) y=
)y
)y
)y = clx(5+\/_)/2+02x(5 V5)/2
)y

2x

Tcosx + coxe*Tsine

Select the correct answer.



Zill Differential Equations 9e¢ Chapter 4 Form D

17. The solution of the system of differential equations
Zd—f = —6x + 5y

Y= -br+4y

is

Select the correct answer.

(a) = (c1 — ca/b)el + catel, y = cre! + catel
(b) x = (c1 —c2)e t +cate™, y =cre™t + cote™?
c) r=(c1+c et 4+ CQte*t, = cle*t + CQte*t
Y
(d) = (c1 +c2/b)e b +cote™, y = cret + cote™t
(e) x = (c1 —ca/B)e t +cote™, y = cret + cote™t
18. The solution of the initial value problem
gl—f = —6x + 5y
= —br + 4y,

z(0) =1/3, y(0) =0

Select the correct answer.

(a) = = (et —5tet)/3, y = —btet/3
(b) z= (et —te")/3, y=—te /3
(c) z=(et+tet)/3, y=te /3
(d) z = (et +5te”t)/3, y = 5te /3
(e) = (et —bte™!)/3, y = —bte '/3
19. The solution of the system of differential equations
dr — 6z +5y -+t
dy

o = —Hr+4y+1
is

Select the correct answer.

(a) = (c1+ca/b)e "t +cote™ — 4t +69/5, y = cret + cote™! — 5t — 16
(b) o = (c1 +ca/5)e " + cote™ +4t +69/5, y = cre™t + cate™ — 5t + 16
(c) = (c1 + ca/5)et + cate! — 4t +69/5, y = c1€’ + cote! — 5t + 16

(d) 2= (c1 —ca/b)e t +cote™t — 4t +69/5, y = cre”! + cote™t — 5t + 16
(e) z = (c1+ca/B)e™t + cote™ — 4t +69/5, y = cret + cote™t — 5t + 16



Zill Differential Equations 9e Chapter 4 Form D

20. The solution of the initial value problem 2y” = 332, y(0) = 1, y/(0) = 1 is

Select the correct answer.



ANSWER KEY
Zill Differential Equations 9e¢ Chapter 4 Form D

1. a

2. b

10. ¢
11.
12.
13.
14.
15. a
16. a
17. a
18. €
19. a
20. e



Zill Differential Equations 9e Chapter 4 Form E

1. The Wronskian of the functions z, 2 and e” is

Select the correct answer.

(a)

(b)

(c) (2 — 2z +2)e”

(d) —(z% — 22+ 2)e®
)

(e) 2x%e” — 2ze”

2. One solution of the differential equation y” — 4y = 0isy = ¢
independent solution is

2z A second linearly

Select the correct answer.

2x

g

(a)
(b)
(c)
(d)

)

T

8

(&

8

—2
6295
—2x

d

(e) cos(2x)

N

3. Solve the differential equation y” —2y' +y = 0.
4. Solve the differential equation y” — 3y’ + 2y = 0.
5. Solve the differential equation y” — 2y’ + 5y = 0.

6. A particular solution of the differential equation 3" + 3’ — 2y = 8z + 2 is

Select the correct answer.

(a) yp =42 —6
(b) yp =8z +2
(c) yp =4z -1
(d) yp = 2%+ 3z
() yp=—4x -3

x

7. Solve the differential equation y” + 2y’ + 5y = ze™*.

8. Solve the differential equation y” + 2y’ = 2x — 3.



Zill Differential Equations 9¢ Chapter 4 Form E

9. A particular solution of the differential equation y” + 2y’ — 8y = —sin(2x) is

Select the correct answer.

cos(2x) + sin(2z)
(cos(2z) — 3sin(2z))/4

yp = (cos(2x) + 3sin(2z))/40
(

10. A particular solution of the differential equation 3" 4 2y’ — 8y = €?* is

Select the correct answer.

(a) yp = e** /6
(b) y, = ze**/2
(c) yp = 2%e** /6
(d) y, = ze*®

(€) yp =€

11. A particular solution of the differential equation y” + 4y = sin(2x) is

Select the correct answer.

yp = sin(2z)
yp = x cos(2x) + sin(2x)

12. Without solving for the undetermined coefficients, what is the correct form of a par-
ticular solution of the differential equation y” + 2y’ + 5y = e~ * cos(2x)?
13. The auxiliary equation for the differential equation x%y” + 4y’ + 2y = 6 is

Select the correct answer.

(a) m*+3m+2

(b) m?2+4m+2=56
(c) m*+3m+2=6
(d) m>+4m+2=0
() m*+3m+2=0

14. Solve the differential equation z2y” — 2zy’ + 2y = .

15. Solve the differential equation z3y"” — 32%y" + 62y’ — 6y = 0.



Zill Differential Equations 9e Chapter 4 Form E

16. Consider the system of differential equations

dr __
g—t—2x—y
dy _

a =T

After eliminating one variable, the auxiliary equation for the other is

Select the correct answer.

(a) m>+2m +1=0
(b) m?>—2m+1=0
(c) m*-2m—1=0
(d) m*4+2m—-1=0
(e)

17. The solution of the system of differential equations in the previous problem is

m2—2m =0

Select the correct answer.

=cre! + coel + CQt@t, Y = cret + cotel

t

= —cle*t + coe” " — CQte*t, Y= cleft + czte*t

t t

= —c1e " — coe

) x

) x

) x = cret — coel + cotel, y = crel + cotel

) x —cote™t, y = cre ! + cote™!
) x

=cret + 2CQ€2t, Y = cret 4 coe?t

18. Solve the system of differential equations
Zi—f =6x —y
d—? = bx + 2y
19. The solution of the differential equation y” + (v')?> +1 =0 is

Select the correct answer.

) y=—In(cos(c; —x)) + co

) y=—In(sin(c; — x)) + 2
(¢) y=In(cos(c; — x)) + 2

) y =In(sin(c; — ) + o

)y

=tan"!(c; — z) + 2

20. Write down the first four nonzero terms in the Taylor expansion about x = 0 of the
solution of the initial value problem 3" + y? = 1, y(0) = 2, y/(0) = 1.



ANSWER KEY
Zill Differential Equations 9e¢ Chapter 4 Form E

1.

2.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

C

d

y = c1e” + coxe”

y = ci1e” + cge®

y = c1e” cos(2x) + co€” sin(2x)

(&

y = c1e " cos(2x) + coe T sin(2x) + xe * /4

y=cy+ce 4 22/2 - 22

d
a

C

yp = Axze " cos(2x) + Bre " sin(2x)

(&

Y =C1Z + C2x

Yy =c1x + 621‘2 + c3x

b

a

2 _gzlnx—=z

3

e*(cycost + cysint), y = e (c1(2cost +sint) 4 co(2sint — cost))

24z —3x2/2 —22%/3



Zill Differential Equations 9e Chapter 4 Form F

1. Evaluate the Wronskian of 1, x, e, ®.

2. One solution of the differential equation zy” — 3y’ = 0 is y = 2*. A second linearly
independent solution is

Select the correct answer.

(a)
(b)
()
(d)

)

24nz

d 2 Inx

(e

3. Solve the differential equation y” — 4y + 4y = 0.

e e R e
I

4. Solve the differential equation y” — 5y’ — 6y = 0.
5. Solve the differential equation y” — 4y’ + 5y = 0.

6. A particular solution of the differential equation 3" — 3y’ — 2y =4x — 1 is

Select the correct answer.

7. A particular solution of the differential equation y” — 3’ — 6y = sin(2z) is

Select the correct answer.

(a) yp = sin(2z)

(b) yp = (cos(2z) + sin(2z))/52
(¢) yp = (cos(2z) — 3sin(2x))/52
(d) yp = (cos(2z) — 5sin(2z))/52
(€) yp = (3cos(2x) + sin(2z))/52

8. Solve the differential equation y” — 4y’ + 5y = xe”.

9. Solve the differential equation y” — 3y’ = 6x — 2.



Zill Differential Equations 9¢ Chapter 4 Form F

10. A particular solution of the differential equation y” + vy’ — 2y = €

Select the correct answer.

(a) yp =xe"/2
(b) yp = we®/3
() yp=2 6’”/2
(d) yp =
(e) yp =

11. A particular solution of the differential equation y” + 9y = sin(3x) is

Select the correct answer.

(a) yp = sin(3x)

(b) yp = xcos(3x) + sin(3x)
(€) yp = —a;cos(3a:)/6

(d) yp = xsin(3x)/4

(©) yp = cos(32)

12. Without solving for the undetermined coefficients, what is the correct form of a par-
ticular solution of the differential equation y” — 4y’ + 5y = €?* sin z?

13. The auxiliary equation for the differential equation x%y” — 4y’ + 4y = 6 is

Select the correct answer.

14. Solve the differential equation x?y” — 4xy’ + 4y = 0.

15. Solve the differential equation z3y"” — 32%y" + 62y’ — 6y = 0.
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16.

17.

18.

19.

20.

Consider the system of differential equations

——3x—2y
dy_

a =
After eliminating one variable, the auxiliary equation for the other is

Select the correct answer.

m?—3m+2=0

)

)

) m2+3m+2=0
)

) m?

—3m =

The solution of the system of differential equations in the previous problem is
Select the correct answer.

+ C2€72ﬁ

2t . ot
y Y = C1€

2y =crel 4 cpe?

2t

y Y = cret + coe
_ —t

, Yy = cC1€

Y = crel + coe?

clet + 0262t
—2t

=ciet — 2c9e 2 + coe

= c1et + 2cqe?t

The solution of the system of differential equations

dz

gt =bxr — 4y
dy _

a — %

is
Select the correct answer.

4t

(a) o =cre ! +4cpe ™, y=cre ! + coe”
(b) = = cret — deget, y = crel + coett

(c) = cret +4dege?, y = crel + coett

(d) z=cre ™t —dege ™ y = cre7 + coe™H
(e) = cret + coe, y = crel + coett

Find the first four nonzero terms in the Taylor expansion about x = 0 of the solution
of the initial value problem 3" = e¥, y(0) =1, ¢/(0) = —1.

The solution of the differential equation y?y” = 3/ is

Select the correct answer.

(a) acay+In(ay—1) = 1&5 +co

(b) cay+In(cry + 1) = 1&5 +co

(c) cry +In(cry — 1) = 32?2 + ¢z

(d) cay +In(cry+ 1) = cla:Q + e
) ( 1) =

(e

cay+In(cay —1) = cla: + cox



ANSWER KEY
Zill Differential Equations 9e¢ Chapter 4 Form F

1. 4e3®

2. e

3. y = 1€ + coze®®
4. y=c1e%% + coe™®

5. Yy = c1€%* cos & + cpe®® sin x

6. a

7.d

8. y=cie®®cosx + o sinx + (v/2 +1/2)e”

3$_x2

9. y=-c1 + coe
10. b
11. ¢
12. y, = Awe** cosz + Be**sinz
13. e

4. y=cx+ cozt

15. y:clx+62:1:2+63x3

16. d

17. e

18. ¢

19. y=1—a+ex?/2 —ex3/6

20. a
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1. The functions y; = €%, yo = €%*, y3 = €3* are solutions of the differential equation

y" —6y" + 11y — 6y = 0. Write the general solution.

2

2. One solution of the differential equation xy” — ¢y’ = 0 is y = z°. A second linearly

independent solution is

Select the correct answer.

(a) y=a*

(b) y=2?

(c) y=c

(d) y=2"?

() y=a2’lnzx

3. The solution of the differential equation y” — 6y’ + 8y =0 is

Select the correct answer.

(a) y=c1e %% + cpe?®
(b) y = cre ™ 4 cpe?®
(c) y = c1€%% + ce®®
(d) y=cre ™ 4 cpe=2
(e) y = cre™ + c9e®®

4. Solve the differential equation 3" — 6y’ + 25y = 0.

5. The solution of the differential equation y” — 6y’ + 9y = 0 is

Select the correct answer.

(a) y=cre %% 4 cpe3®
(b) y = c1% + cpe3®

(c) y = c1€3® + cpe™3
(d) y = c1€3® + coze’®
(e) y=c1e73% + cgze™3"

6. Solve the differential equation y” — 4y’ = xe®.

7. Solve the differential equation y” + 4y’ = 2z — 3.
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8. A particular solution of the differential equation y” — 2y’ +y = 22 — 1 is

Select the correct answer.

(a) yp =22 —dz +1
(b) yp=2*+4x+5
(c) yp=2*+4x -5
(d) yp=2" -1

(e) yp=a2*>—4x+5

9. A particular solution of the differential equation y” — 4y = sin(2z) is

Select the correct answer.

10. A particular solution of the differential equation y” + 2y’ — 3y = €® is

Select the correct answer.

(a) yp = xe®
(b) yp = xe*/3
(c) yp = 2%e%/2
(d) yp =xe"/4
(e) yp=c¢"

11. A particular solution of the differential equation y” + y = sinz is
Select the correct answer.

(a) yp =sinzx

(b) yp =xcosxz +xsinx

)
)
(c)
(d)
)

—zcosx/2
d

(e

12. Without solving for the undetermined coefficients, what is the correct form of a par-
ticular solution of the differential equation y” — 4y’ + 8y = €?* sin(2z)?

Yp
yp = xsinz/4
Yp

= COST

13. Solve the differential equation 2%y” — 3zy’ + 3y = 0.

14. Solve the differential equation z?y” — 3zy’ 4+ 13y = 0.
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15. The solution of x%y"” 4 4xy’ +2y = 01is y = c;x~! 4+ cox~2. Find a particular solution
of x%y" + day/ + 2y = .

16. Consider the system of differential equations
dx

Yy
E——.’E

After eliminating one variable, the auxiliary equation for the other is

Select the correct answer.

(a) m>+3m—-2=0
(b) m?—=3m+2=0
(c) m*+3m+2=0
(d) m>-3m—-2=0
)

(e

m?2—3m=0

17. The solution of the system of differential equations in the previous problem is

Select the correct answer.
=cret — 2CQ€2t, Y = cret 4 coe?t
= —cle 4+ 2626*%, Yy = cret 4 coe™ 2

) x

) x

) x=cre t +2ce7 % y=cre ! 4+ coe™?
) = —cret — 2c0e?, y = crel + coe?

) x

=cret + 2CQ€2t, Y = cret + coe?t

18. The solution of the initial value problem y” 4+ yy' = 0, y(0) = 2, ¢'(0) = -2 is

Select the correct answer.

(&) [ €y2/2dy =1z +C2
(b) J 6*92/2dy =cx+c
(c) [e¥’2dy = c1a® + com
(d) y=-2/(z—-1)

() y=2/(x+1)

19. Solve the system of differential equations

Y
Y

Zi—f:2x+y
T =3r+4y

20. Solve the differential equation z2y” + (3/)? = 0



ANSWER KEY
Zill Differential Equations 9e Chapter 4 Form G

1. y = c1e” + c9e?® + c3e3®
2. ¢
3. e
4. y = c1e3%cox(4x) + coe3® sin(4x)
5..d
6. y =cre*® +co + (—x/3 —2/9)e”
7. y=c1+coe ™ +22/4 —Tx/8
8. b
9. a
10. d
11. ¢
12. y, = Awe?® cos(2z) + Bxe®® sin(2x)
13. y=cix + cox®

14. y = c12? cos(3Inx) + cox? sin(31n z)

15. y, =2/6

16. b

17. d

18. e

19. = crel + e, y = —ciel + 3cpe®

20. y=c1z+cIn(z —c1) + o



Zill Differential Equations 9e Chapter 4 Form H

1. The functions y; = €%, yo = €%*, y3 = €3* are solutions of the differential equation

y"" —6y"+11y'—6y = 0. The function y, = —2x—4 is a solution of y”'—6y"+11y' -6y =
122 + 2. Write the general solution of ¢y — 6y” + 11y — 6y = 12z + 2.

2. One solution of the differential equation y” +4y = 0 is y = cos(2x). A second linearly
independent solution is

Select the correct answer.

(a x cos(2x)
(b) y = sin(2z)
=—x cos(2:1:)

d
(e

3. The solution of the differential equation y” — 6y’ + 10y = 0 is

) y=
)y
(c) y
(d) y
)y

Select the correct answer.

(a) y = c1€3® + cpe®

(b) y = c1e3¥ cosz + x> sinx
(c) y= 016_3’” cos T + cae 3% sinw
(d) y = c1e73% 4 cg€®

(e) y=cre!® + ce®®

4. Solve the differential equation y” + 4y’ — 5y = 0.

5. The solution of the differential equation ¢’ + 6y’ + 9y = 0 is

Select the correct answer.

(a) y=c1e %% + cpe3®
(b) y = c1€% + cpe3®
(c) y= 1€ + coe™3"
d = 167 4 cyred”
Yy
(e) y=cre 3% + cgze™"

6. Solve the differential equation y” — 4y’ + 5y = xe?®

7. Solve the differential equation y” — 5y’ = 6z — 2.
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8. A particular solution of the differential equation y” — 13’ — 2y = 42 — 1 is

Select the correct answer.

9. A particular solution of the differential equation y” — ¢’ — 6y = cos(2z) is

Select the correct answer.

(a
(b
(

) yp = cos(2x)
) Yp
(©) vp
) Yp
) Yp

(—5cos(2x) — sin(2z))/52
(5cos(2x) — sin(2z))/52
(
(

d
(e

10. A particular solution of the differential equation 3’ + v/ — 2y = e~2% is

5cos(2x) + sin(2x))/52
—5cos(2x) + sin(2x))/52

Select the correct answer.

11. A particular solution of the differential equation y” + 4y = cos(2x) is

Select the correct answer.

(a) gy = sin(20)

(b) yp = x cos(2z) + sin(2x)
(c) yp = —xcos(2x)/6

(d) yp = xsin(2z)/4

(¢) p = cos(2c)

12. Without solving for the undetermined coefficients, what is the correct form of a par-
ticular solution of the differential equation y” — 2y’ + 10y = e” sin(3z)?

13. Solve the differential equation 2%y” — 4xy’ + 6y = 0.

14. Solve the differential equation z2y” — 3zy’ + 4y = 0.
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15. The solution of x2y” — 2xy’ + 2y = 0. is y = 17 + cox?. Find a particular solution of
22" — 2xy + 2y = .

16. Consider the system of differential equations

Yy
E——.’E

After eliminating the variable x, the differential equation for the variable y is

Select the correct answer.

d? d _
Ty 3% 19y =0

d? d
Ty 3 2y =0

(a)

(b)

(c) %—1-3%—1-23/:0
)
)

b

2
(e

d? d
FHH27 +3y=0
17. The solution of the system of differential equations in the previous problem is

Select the correct answer.

(a) x=cre ' +2ce 2, y=cre t + coe™?
(b) z=cre™t —2ce7 % y = cre ! + coe™ %
(c) 2= —cre ™t —2c0e7 2 y=cret + coe™
(d) o = —cre! — 2ce?, y = cret + coe?t

(e) o = cret +2c0e?, y = cre! + coe?

18. Solve the system of differential equations

g—t:—6$+5y
y _
E——.’E

19. Solve the initial value problem yy” = (3/)2/2, y(1) =1, /(1) = -1

20. The solution of the differential equation yy” = (y')?/2

Select the correct answer.

(a) y=c1z+ o
(b) y = c12? + ¢
) y=c1/2* + e
(d) y=c1/z+c
) y=

(c1x + 62)2

(c
d

(e



ANSWER KEY
Zill Differential Equations 9e Chapter 4 Form H

1. y = c1e® + c9e®® + c3e3® — 22 — 4
2. b
3. b
4. y=cre % 4 coe®
d. €
6. y= c1€%% cosx + coe®F sinx + ze®
7.y =c1 + c2e7® — 322 /5 + 4x/25
8. e
9. b
10. ¢
11. d
12. y, = Axe® cos(3x) + Bxe” sin(3x)
13. y = c12? + cor®
4. y=ci2? + cox’Inzx
15. yp = —xlnzx —2
16. ¢
17. a
18. z =cre t + e y=cret + ce /5
19. e
20. y = (3/2 — 22/2)?



