Zill Differential Equations 9e Chapter 7 Form A

1.

2.

10.
11.
12.

13.

14.

15.

16.
17.
18.

19.

20.

Use the definition of Laplace transform and integrate to find £{e’}.
Use the definition of Laplace transform and integrate to find L{sint}.

1 ifo<t<2

. Let f(t) :{ 3 e } Find £{f(t)}.

. Find L{t sint}.
. Find L{te*}.

. How do you know that F(s) = 1 is not the Laplace transform of a piecewise continuous,

exponential order function?

Find £711/(s — 2)}.

. Find £71{1/s%}.
. Find £711/(s? 4+ 16)}.

Find £-{(4s + 3)/(s*> +4)}.
Find L£{t sinh(2t)}.
Find £{t?sin(2t)}.

2t

Use the method of Laplace transforms to solve the initial value problem 3’ + 4y = e,

y(0) = 1.

Use the method of Laplace transforms to solve the initial value problem y” 44y’ +4y =
cost, y(0) = —1, 3/(0) = 2.

Use the method of Laplace transforms to solve the initial value problem y” 42y’ +2y =

Solve the equation f(t) + [5 f(r)dr = 1.
Find £{6(t — 3)}
Solve the problem 3’ 4+ y = §(t — 1), y(0) = 3.

Use the Laplace transform method to solve the system

d_x__$+
5,
y

27 _9

a

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

Use the Laplace transform method to solve the system

d
g—f:4$—2y+et
Y
27— 3y —
g Y

d
z(0) =1, y(0) = 0.



ANSWER KEY
Zill Differential Equations 9e¢ Chapter 7 Form A

L L{et} = [Celestdt = [[Cet1=9)dt = 179 /(1 —5) [F=1/(s — 1) if s > 1
2. 1/(s2 +1)
3. (142e2)/s
4. 2s/(s? +1)?
5. 1/(s —2)?
6. F(s) does not approach 0 as s — 0o
7. e
8. t2/2
9. sin(4t)/4
10. 4 cos(2t) 4 3sin(2t)/2
11. 4s/(s% — 4)?
12. (12s? —16)/(s% + 4)3
13. y = (e* + 5e71)/6
14. y = (—28e72t — 10te™ % + 3cost + 4sint)/25
15. y=1/2—1/2+3coste /2
16. f(t)=et
17. 738
18. y =3t + e DUt — 1)
19. = (e! +2e72)/3, y = 2(e? — e 2)/3

20. x = —b5e! — 2te! 4 6e?, y = —6e! — 3te + 6e*



Zill

Differential Equations 9e Chapter 7 Form B

10.
11.
12.

13.

14.

15.

16.
17.
18.

19.

20.

. Use the definition of Laplace transform and integrate to find £{e?*'}.
. Use the definition of Laplace transform and integrate to find £{cost}.

. Let f(t):{ ifi E?fffl } Find £{f(t)}.

. Find £{t cos(3t)}.
. Find L{t°}.

. The gamma function is defined by I'(a) = [;°t* le~!dt for @ > 0. Show that
MNa+1) =al'(a).

Use the previous problem to show that £{t*} = I'(a + 1)/s%"! for a > —1.
. Find £7Y1/(s +5)}.

. Find £711/(s? 4+ 2)}.

Find £71{s/(s*> - 9)}.

Find £{t?e3'}.

Find L{tU(t — 3)}.

Use the method of Laplace transforms to solve the initial value problem y' — 2y = e,

y(0) = 6.

Use the method of Laplace transforms to solve the initial value problem 3" +6y'+9y =
17 y(O) = 2> y/(O) = —12.

Use the method of Laplace transforms to solve the initial value problem 1" +8y'+20y =
etv y(O) = 07 y/(O) = —3.

Solve the equation f(t) = 2t + 5 [ sinTf(t — 7)dr.
Find £{6(t — 3)}
Solve the problem y' — 2y = §(t — 4), y(0) = 1.

Use the Laplace transform method to solve the system

dx
> 92
7 T+ 2y

dy _
ar "
z(0) =0, y(0) = 3.

Use the Laplace transform method to solve the system
dx dy

bl 7

7t + 3z + 7t

dx dy '

- — =

dt dt
z(0) =0, y(0) = 0.



ANSWER KEY
Zill Differential Equations 9e Chapter 7 Form B

L L{e?} = [P ePtestdt = [0t dt = et279) /(2 — 5)[3° = 1/(s — 2) if s > 2
2. s/(s?2+1)
3. (2s+1—2e7%)/s?
4. (s —9)/(s*>+9)?
5. 120/s5
6. D(a+1) = [T t%tdt = —t% P + o [y t* e tdt = al'(a) if Re(a) >0
7. L{t*} = [t stdt. Let u = st. Then L{t*} = [;°(u/s)%e “du/s = T'(a 4 1)/s*T!
8. et
9. sin(v/2t)/v2

10. cosh(3t)

11. 2/(s —3)3

12. (14 3s)e™3%/s2

13. y = (6+1t)e*

14, y = (1 +17e=3 — 57te=3) /9

15. y = (et — cos(2t)e 4 — 46 sin(2t)e4) /29

16. f(t) = —t/2+5(e* —e2")/8

17. 738

18. y = e* + 2D Y (t — 4)

19. 2 =2(et —e™?), y =2t + 72

20. z=(1—e")/4,y=1t/4—1+¢



Zill Differential Equations 9e Chapter 7 Form C

1. The Laplace transform of cost is

Select the correct answer

2. The Laplace transform of et is

Select the correct answer

3

3. Letf(t):{ 5

Ho<et<2
ift>2

Select the correct answer

(
(

(
(

4. The Laplace transform of te~? is

a) 3/s% — e 2%/s?
b) 3/s —e 2 /s?
c) 3/s?+e /s
d) 3/s+e /s
(e) 3/s% + €25 /s?

Select the correct answer

}. Then L{f(t)} is



Zill Differential Equations 9e¢ Chapter 7 Form C

5. The Laplace transform of t2 sin(3t) is

Select the correct answer

(a) (18s% —54)/(s%> +9)3
(b) (1852 —54)/(s* +9)?
(c) (30s% — 54) /(s +9)?
(d) (30s% —54)/(s2+9)3
(e) (1252 —54)/(s*+9)3

6. The inverse Laplace transform of F(s) = 3/s? is

Select the correct answer

7. The inverse Laplace transform of F(s) = 3/(s% +1) is

Select the correct answer

(a) cos(3t)
(b) sin(3t)

)
)
(c) 3sin(3t)
(d) 3sint
)

(e) 3cost

8. The inverse Laplace transform of F(s) = e~2%/s? is

Select the correct answer

(a) (t—2)U(t—2)
(b) tU(t—2)
(c) (t—=2)U(t)
(d) 22Ut —2)
(e) (t—2U(t~-2)



Zill Differential Equations 9e Chapter 7 Form C

9. The inverse Laplace transform of F(s) = (55 +2)/(s%- (s®> — 1)) is

Select the correct answer

(a) =5 —2t +7e'/2+ 3e7/2

(b) 5—2t —7et/2 +3e7/2

(c) 5—2t+7e'/2 +3e7t)2

(d) =5+ 2t —7et /2 + 3e7t/2
)

(e) =5+ 2t+7e'/2+3e7!/2

10. The Laplace transform of 2 cos(4t) is
Select the correct answer
(a) (2/5%)s/(s” +16)
(b) (2/5%)s/(s* + 16)
(c) 8/(s%)(s* +16))
(d) (2s® —32s)/(s% +16)3
(e) (25— 96s)/(s? + 16)3

11. The Laplace transform of [} e sin(t — 7)dr is

Select the correct answer

12. L{sintU(t —m)} =

Select the correct answer

(a) —se ™/(s* +1)
(b) se™™/(s? + 1)
(c) —e™™/(s* +1)
(d) e™/(s* +1)

) —

(&) —e™/(s2+1)



Zill Differential Equations 9e¢ Chapter 7 Form C

13. L{t?e3} =

Select the correct answer

4. L7H1/(s* +9)%} =

Select the correct answer

cos(3t) — 3t cos
sin(3t)
)

(a) (
(b) (
(sin(3t
(
(

(3t))/54
b (

— 3tcos(3t))/54
)

)
)
c — 3tcos(3t))/18
)
)

)

)

(c)
(d)
(e)

15. £LH1/(s(s® + 16))} =

Select the correct answer

o,

— 3tcos(3t))/18
— 3tsin(3t))/18

cos(3t)
cos(3t)

16. The solution of ' + 6y + 9 [J y(7)dr = 1, y(0) = 1 is

Select the correct answer



Zill Differential Equations 9e Chapter 7 Form C

17. L{5(t —3)} =

Select the correct answer

(a) 1/(s—3)
(b) —*
C) 635
)

)

(
(d —3s
(e

18. When the Laplace transform is applied to the system

Zi—fzélx—y
T =2x+y

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

the resulting transformed system is

(&

none of the above

Select the correct answer

(a) sX =4X —Y,sY —1=2X+Y
(b) sX =4X —Y —1,sY =2X +Y
(¢) sX=4X-Y,sY =2X+Y -1
(d) sX =4X Y, sV =2X +Y

(€) sX —1=4X —Y,sY =2X +Y

19. The solution of the system in the previous problem is

Select the correct answer

o 2€2t

8

I
[\
ml
w
@

|
]
[N~} [N~}
S
<

I
[\
QI
w
@

x=2e3 — ey =2e3 — 2%

)
)
(c) o =2e3 — 2ty =2e3 — 2%
(d) o =2e73 —e72 ¢ =2e3 — 2%
)

20. A uniform beam of length L has a concentrated load, wy, at x = L/2. It is embedded
at the left end and free at the right end. The correct initial value problem for the
vertical deflection, y(z), at a distance x from the embedded end is

Select the correct answer

(a) EIy"™ = wod(z — L/2), y(0) =0, y'(0) = 0, y"(L) = 0, y"(L) = 0
(b) ¥ = Elwod(z — L/2), y(0) = 0, y'(0) = 0, y"(L) = 0, y"(L) = 0
(¢) Ely" = wod(z — L/2), y(0) =0, y'(0) = 0, y"(L) = 0, y"(L) = 0
(d) " = Elwed(x — L/2), y(0) = 0, y/'(0) = 0, y"(L) = 0, y""(L) = 0
(e) EIy"™ =wod(z + L/2), y(0) =0, y'(0) = 0, y"(L) =0, y"(L) =0



ANSWER KEY
Zill Differential Equations 9e¢ Chapter 7 Form C

1. ¢

2.

b
A T o

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



Zill Differential Equations 9e Chapter 7 Form D

1. The Laplace transform of sin(2t) is

Select the correct answer

2. The Laplace transform of €3 is

Select the correct answer

1

3. Let f(t):{ P

ifo<t<3
ift>3

Select the correct answer

(

(b) 1/s+e3/s
(c

(

a) 1/s —e3%/s>

d) 1/s+e3%/s?

)

)

) 1/s+e3/s
)

(6) 1/s+e735/s?

4. The Laplace transform of te’ is

Select the correct answer

}. Then L{f(t)} is



Zill Differential Equations 9e¢ Chapter 7 Form D

5. The Laplace transform of e‘t3 + sin(3t) is

Select the correct answer

(a) 3/(s —1)3+1/(s*>+9)
(b) 3/(s —1)* +1/(s>2+9)
(c) 6/(s—1)>+3/(s>+9)
(d) 6/(s—1)*+3/(s>+9)
(e) 6/(s —1)* +9/(s>+9)

6. The inverse Laplace transform of F(s) = 4/s3 is

Select the correct answer

7. The inverse Laplace transform of F(s) = (25 — 3)/(s? + 1) is

Select the correct answer

(a) 2cost+ 3sint

(b) —2cost — 3sint

(c) 2cost — 3sint

(d) cos(2t) — sin(3t)
)

(e) —cos(2t) + sin(3t)

8. The inverse Laplace transform of F(s) =e™*/(s(s+1)) is

Select the correct answer

(a) (1—eU(t—1)

(b) (1+e=Hut—1)
() I—eu(t-1)
(d) (T—e"hHut-1)
(e) 1 +e=Hut—1)



Zill Differential Equations 9e Chapter 7 Form D

9. The inverse Laplace transform of F(s) = (352 +1)/(s%- (s> + 1)) is

Select the correct answer

(a) 2cost + t?
(b) 2sint + 2
(c) 2cost+t
(d) 2sint+t
(e) sint + 2t

10. The Laplace transform of t3e~? is

Select the correct answer

(a) 1/(s+1)
(b) —1/(s+1)?
(c) 2/(s+1)°
(d) —6/(s+1)4
(e) 6/(s+1)*

11. The Laplace transform of [j 72 cos(t — 7)dr is

Select the correct answer

12. L{t3e!} =

Select the correct answer

(a) —6/(s —1)*
(b) 6/(s — 1)
(c) =3/(s —1)!
(d)

(e)

—6/(s —1)3
—2/(s —1)3



Zill Differential Equations 9e¢ Chapter 7 Form D

13. L{costU(t — m/2)} =

Select the correct answer

(a) —e™2/(s* +1)

(b) €m™/2/(s* +1)

(c) —se™™/?/(s* — 1)

(d) —e ™/%/(s* + 1)
)

—se7 /2 /(52 + 1)

14. When the Laplace transform is applied to the problem 3" + 23/ +y = €3, y(0) =

y'(0) = 2, the resulting transformed equation is

Select the correct answer

(a) (s2+25s+1)Y =—s—4+1/(s—3)

(b) (s> +2s+1)Y =s—4+1/(s—3)

(c) (82+25s+1)Y =s5+4+1/(s+3)

(d) (s> +25+1)Y =—-s—4+1/(s+3)
) (s° )Y

(e

15. The solution of the initial value problem in the previous problem is

s°4+25s+1)Y =s+4+1/(s—3)

Select the correct answer

) y = (15et + 44te! + €3)/16
) y = (15et — 44te! + €3)/16

¢) y = (15e~t +44te~t + %) /16
) y = (157t — 44te +¢€3)/8
) y = (15e~" + 44te +¢€3)/8

16. The solution of f(t) = cost + 1 e~ f(t — T)dT is

Select the correct answer

(a) f(t) = —cost+sint

(b) f(t) =cost —sint

(¢) f(t) =cost+sint

(d) f(t) = —cost —sint
) f(t)

=cost — 2sint

L,



Zill Differential Equations 9e Chapter 7 Form D

17. L{5(t —8)} =

Select the correct answer

(a) 1/(s —8)
(b) —*
C) 685
)

)

(
(d —8s
(e

18. When the Laplace transform is applied to the system
Zi—f =3z —vy

d—? =x+y

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

the resulting transformed system is

(&

none of the above

Select the correct answer

(a) sX=3X-Y—-2,sY -1=X+4Y
(b) sX —2=3X—Y,s¥ =X +V —1
(c) sX=3X-Y -2 sY=X+Y -1
(d) sX -2=3X-Y,s¥ ~1=X+Y
(e) sX+2=3X-Y,sY+1=X+Y

19. The solution of the system in the previous problem is

Select the correct answer

) x=2e A fte 2 y=e"2 +te 2
)z =22 —te % y=e 2 _te
(c) o =2e? +te?, y = e? + te?
)
)

(d) o =2e? —te?, y = e — te?

20. A uniform beam of length L has a concentrated load, wy, at x = L/2. It is embedded
at the left end and simply supported at the right end. If y(x) is the vertical deflection,
then the correct differential equation for y, is

Select the correct answer
(a) EIy"" = wyd(x — L/2)
(b) y"" = ETwgd(x — L/2)
(¢) Ely" = wyo(x — L/2)
(d) y" = ETwyd(z — L/2)
(e) ETy"" = woé(xz + L/2)



ANSWER KEY
Zill Differential Equations 9e¢ Chapter 7 Form D

1. e

2. a

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



Zill Differential Equations 9e Chapter 7 Form E

1. Use the definition of Laplace transform and integrate to find £{e~'}.

2. Use the definition of Laplace transform and integrate to find £{cos(2t)}.

3. Why doesn’t the function f(z) =

Condition for Existence)?

t if0<t<3

4. Letf(t):{ 6-t ift>3

Select the correct answer
(a) 1/82 735/82
(b) 1/s —2e73%/s

(c) 1/s% +2e735 /52

(d) 1/s+2e73%/s
(e) 1/s2 + 2¢39 /s>

5. The Laplace transform of te~t is

Select the correct answer

e’ satisfy the hypotheses of Theorem 7.2 (Sufficient

}. Then L{f(t)} is

6. The Laplace transform of t2 + t cos(2t) is

Select the correct answer

(a) 1/s% + (s%2 —4)/(s* +4)?
(b) 1/s% + (52 —4) /(s + 4)?
(c) 2/8% + (s2 +2)/(s*> — 4)?
(d) 2/s3 + (s2 +4)/(s% — 4)?
(e) 2/s% + (52 —4)/(s® + 4)?

7. Find £71{1/s?}.

8. Find £71{3/(s? + 25)}.

9. Find £71{1/(s*(s +5))}.
10. Find £7He % /(s — 1)}



Zill Differential Equations 9¢ Chapter 7 Form E

11.

12.

13.

14.

15.

16.

The Laplace transform of t2 cos(2t) is

Select the correct answer

(a) (283 +24s)/(s? +4)3
(b) (252 —24s)/(s% +4)3
(c) (252 +24s)/(s% +4)3
(d) (2s% —24s)/(s% +4)3
(e) (53 —12s)/(s% +4)°

The Laplace transform of [J 72e!~7dr is

Select the correct answer

Use the method of Laplace transforms to solve the initial value problem vy’ +8y = t+1,
y(0) =1.

Use the method of Laplace transforms to solve the initial value problem 3" + 2y’ +y =
te!, y(0) = =2, ¥/ (0) = 4.

Use the method of Laplace transforms to solve the initial value problem 3"’ —4y'+13y =
e*, y(0) =0, y'(0) = 1.

When the Laplace transform is applied to the problem y” — 3y’ + 2y = sin(2t),
y(0) = —1, 4/(0) = 4, the resulting transformed equation is

Select the correct answer

(a) (s2—35+2)Y =—s—T+1/(s2+4)
(b) (82 =35 +2)Y = —s+7+s/(s> +4)
(c) (s2—=3s+2)Y = —s—T+s/(s2+4)
(d) (82 =35+2)Y = —s+7+2/(s> +4)
(e) (s2—=35+2)Y = —s—T7+2/(s*> +4)



Zill Differential Equations 9e Chapter 7 Form E

17. The solution of the initial value problem in the previous problem is

Select the correct answer

) y = —32¢e!/5 + 21e% /4 + 3 cos(2t)/20 — sin(2t)/20

) y = —32¢t/5 + 21" /4 + 3 cos(2t) /20 + sin(2t) /20
(c) y=—32e"/5+ 21e? /4 — 3 cos(2t)/20 — sin(2t)/20

) y=—32e"/5+ 21le 2t /4 + 3 cos(2t)/20 + sin(2t) /20

) y=—32e"!/5+ 21le" % /4 + 3cos(2t)/20 — sin(2t)/20

18. Use the convolution theorem to find £L71{1/(s%(s? + 4))}.

19. Use the Laplace transform method to solve the system

‘flf—m—i-y

dy _
It =2z

z(0) =3, y(0) = —1.
20. Use the Laplace transform method to solve the system
4 —br—3y+1
W =3y —y+t
2(0) = 1, y(0) = 0.



ANSWER KEY
Zill Differential Equations 9¢ Chapter 7 Form E

L L{et} = [Petestdt = [{Ce Mt dt = ) /(s +1) = 1/(s + 1) if s > —1
2. s/(s?+4)

3. It is not of exponential order as ¢t — oo.
4. a

5.d

6. e

7.1

8. 3sin(5t)/5

9. (—1+5t+e75)/25

10. e =4U(t — 4)

11. d

12. b

13. y = (7 +8t+57e%")/64

14. y=(—et +te! —Te7t +9te™) /4

15. y = (3 — cos(3t)e?* + 3sin(3t)e?)/10
16. d

17. a

18. ¢/4 — sin(2t)/8

19. z = (5e* 4+ 4e7%) /3, y = (5e?* — 8e~1)/3

20. x = (=2 — 3t 4 6€* + 15te?") /4, y = (—1 — 5t + e + 15te?) /4



Zill Differential Equations 9e Chapter 7 Form F

1. Why doesn’t the function f(x) = Inz satisfy the hypotheses of Theorem 7.2 (Sufficient
Condition for Existence)?

2. The Laplace transform of 10 is

Select the correct answer

3. The Laplace transform of e=% is

Select the correct answer

4. Let f(1) :{ : g?f;ﬁ?’ } Find £{f(1)}.

5. Find L{t* + }.
6. Find L{sinh(2¢)}.
7. Find L{t3et}.

8. Find L{t cosht}.

9. The inverse Laplace transform of F(s) = 1/s* is

Select the correct answer



Zill Differential Equations 9¢ Chapter 7 Form F

10. The inverse Laplace transform of F(s) = 5/(s? — 1) is

Select the correct answer

(a) Hcost

(b) 5sint

(c) Hsinht

(d) 5cosht
)

(e) sinh(5t)

11. The inverse Laplace transform of F(s) = e72%/s? is

Select the correct answer

(a) (t—=2)U(t-2)
(b) tU(t —2)

(c) (t—2%U(t-2)
(d) £2U(t—2)

(e) (t=2)U(t)

12. The inverse Laplace transform of F(s) = (25 — 3)/(s% — s) is

Select the correct answer

(a) —3 —e!/2+5e7t/2

(b) =3 +¢t/2—5e7t/2

(c) 3—et/2 —5e /2

(d) 3+et/2 —5e /2
) 3

(e

13. Solve the equation f(t) + [3e™7 f(t — 7)dr = 1.

—e'/2+5e7t/2

14. Find L{sintd(t —5)}
15. L{sin(2)U(t — )} =

Select the correct answer

(a) —se ™ /(s* +4)
(b) se™™ /(s +4)
(c) 2e™/(s* +4)
(d) 2e77%/(s? + 4)
(e) —e™/(s* +4)



Zill Differential Equations 9e Chapter 7 Form F

16. L{t cos(2t)} =

Select the correct answer

(a) (4—s%)/(s* +4)
(b) (s* —4)/(s* +4)°
(c) (s*+4)/(s* —4)?
(d) (3s% —4)/(s? + 4)?
(e) (4—3s%)/(s%+4)

17. Use the convolution theorem to find £71{1/(s* + 1)?}
18. Solve the problem y” +y = §(t — 2), y(0) =1, 4'(0) = 0.

19. When the Laplace transform is applied to the system

Zi—fZSx—y
Y =2r+y

z(0) =2, y(0) =1,
the resulting transformed system is

Select the correct answer

() sX —2=3X —Y,sY —1=2X+Y
(b)sX+2—3X Y,sY +1=2X+Y
(€) sX=3X Y —2,sY ~1=2X+Y
(d) sX —2=3X -V, sV =2X +Y — 1
(e) sX=3X-Y -2 sY=2X+Y -2

20. The solution of the system in the previous problem is

Select the correct answer

(a) = (2cost+sint)e 2 /2, y = (cost + 3sint)e %
(b) o = (2cost —sint)e /2, y = (cost — 3sint)e 2
(c) # = (2cost +sint)e?, y = (cost + 3sint)e?

(d) = (2cost —sint)e? /2, y = (cost — 3sint)e*
(e) z = (2cost +sint)e* /2, y = (cost — 3sint)e?



ANSWER KEY
Zill Differential Equations 9¢ Chapter 7 Form F

1. It is not piecewise continuous on [0, 00).
2. ¢

3. b

4. (1 —e3%)/s?

5. 2/s34+1/(s —5)

6. 2/(s% —4)

7. 6/(s —1)*

8. (s24+1)/(s* —1)2

9. e

10. ¢

11. a

12. ¢

13. f(t)=(1+e2)/2

14. sin5e~%

15. d

16. b

17. (sint — tcost)/2

18. y = cost +sin(t — 2)U(t — 2)
19. a

20. ¢



Zill Differential Equations 9e Chapter 7 Form G

1. Use the definition of Laplace transform and integrate to find £L{e2¢}.
2. Use the definition of Laplace transform and integrate to find £{sin(3t)}.

3. Let f(t):{ é” i?figzl } Then £{f(t)} is

Select the correct answer
(a) 1/s+1/s2 —e 45 /s
(b) 1/s+1/s% —e 4552
(c) 1/s+1/s% + e 45/s?
(d) 1/s +1/s% +e*/s
(e) 1/s+1/s% +e*%/s?

4. The Laplace transform of ¢ sint is

Select the correct answer

(a) 2/(s* +1)
(b) 2/(s +1)
(c) 2s/(s®+1)?
(d) 2s/(s* - 1)°
(e) 2/(s* - 1)

5. The Laplace transform of ¢2e! is

Select the correct answer

(a) —2/(s —1)?
(b) =2/(s —1)°
(c) 2/(s—=1)
(d) 2/(s = 1)?
(e) 2/(s —1)°

6. Find £71{5/s°}.

7. Find £L71{(s — 2)/(s* + 25)}.
8. Find £71{1/(s(s +2)%)}.

9. Find L7 1{e 25 /53}.



Zill Differential Equations 9e Chapter 7 Form G

10.

11.

12.

13.

14.

15.

16.

The Laplace transform of ¢ sin(3t) is

Select the correct answer

(a) 3s2/(s® +9)?
(b) s?/(s* +9)
(c) 3s%/(s®>+9)
(d)
)

d
(e

The Laplace transform of [ 72sin(2t — 27)dr is

682/(8 + 9)

Select the correct answer

(a) 2/(s°(s* +4))
(b) 2/(s*(s* +4))
(c) 4/(s*(s* +4))
(d) 4/(s*(s* +4))
() 4/(s(s* +2))

Solve the initial value problem 3’ + 3y = te?!, y(0) = 1.

34+t if0<t<1
Let f() =1 5 ¢ ir¢>1

the initial value problem y” + 4y’ + 3y = f(t), y(0) =0, ¥'(0) = 0.

. Use the method of Laplace transforms to solve

Use the method of Laplace transforms to solve the initial value problem y”+6y'+10y =
sint, y(0) =0, ¥/'(0) = 0.

Use the Laplace transform to solve the integral equation f(t) = 4t — fg’ (t—7)f(r)dr.

When the Laplace transform is applied to the system

dr __
S = 3w
dy =2z + 2y

56(0) =—1,9(0) =1,
the resulting transformed system is

Select the correct answer

(a) sX —1=3X,sY —1=2X +2Y

(b) sX +1=3X,sY +1=2X+2Y

(¢) sX =3X — 1, sY —1=2X +2Y

(d) sX —1=3X,sY =2X+2Y -1
)

() sX=3X—-1,sY =2X+2Y -2



Zill Differential Equations 9e Chapter 7 Form G

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

Select the correct answer

(a) o = —e3, y=3e 2 423
(b) ¥ = —e 3, y=3e 2 — 23
(c) z=e3 y=3e2 — 23
(d) = —e3t, y = 3e? — 23t

) x

18. A uniform beam of length L has a concentrated load, wq, at = L/2. It is simply
supported at the left end and embedded at the other end. The correct differential
equation for the vertical deflection, y(z), at a distance x from the embedded end is

Select the correct answer
(a) y"" = Elwod(z — L/2)
(b) EIy" = wd(xz + L/2)

(¢) EIy"" = wod(x — L/2)

(d) EIy" = wyd(xz — L/2)
(e) ¥ = ETwyo(x — L/2)

19. When the Laplace transform is applied to the problem 3" — 5y + 4y = e, y(0) = 1,
y'(0) = 2, the resulting transformed equation is

Select the correct answer

(a) (82 —5s+4)Y = —s+T7+1/(s—1)
(b) (s> —55+4)Y =s+7+1/(s—1)
(c) (s2—55+4)Y =—-s5+3+1/(s—1)
(d) (82 —5s+4)Y =s5s—-3+1/(s—1)
(e) (s2—55+4)Y =—-s5s-3+1/(s—1)

20. The solution of the initial value problem in the previous problem is

Select the correct answer

(a) y = (5e* + 4e! — 3tet)/3
(b) y = (4e + 5et — 3tel)/3
(c) y = (4e™ + 5e’ + 3tet)/3
(d) y = (4e + 5et + 3te?)/9
(e) y = (4e + 5et — 3te?)/9



ANSWER KEY
Zill Differential Equations 9e Chapter 7 Form G

L L{e7 2} = [Ce Pemstdt = [ e At = —e7HH2) /(5 42) |R=1/(s+2) if s > 2
2. 3/(s>+9)
3. b
4. c
5. €
6. 5t*/24
7. cos(bt) — 2sin(5t)/5
8. (1 —e 2 —2te™2 —2t2e72t)/8
9. (t—2)2U(t—-2)/2
10. e
11. d
12. y = (—e? + 5te?! 4 26e73) /25
13. y= (543t —9et +4e73) /9 + Ut — 1)(8 — 6(t — 1) — 9~ (=1 4 =3(-1)) /g
14. y = (—2cost+ 3sint + 2coste 3 4+ 3sinte 3)/39
15. f(t) = 4sint
16. ¢
17. d
18. ¢
19. d
20. e



Zill Differential Equations 9e Chapter 7 Form H

1. Name two functions that have the same Laplace transform.

2. The Laplace transform of ¢ is

Select the correct answer

3. The Laplace transform of cosh(2t) is

Select the correct answer

(2) 2/(s* +4)
(b) 2/(s* —4)
(c) 2/(s* —2)
(d) s/(s*=4)
(e) s/(s* = 2)
4. Let f(t) = { éfi E?ffg ! } Find £{f(t)}.

5. Find L{t sin(2t)}.
6. Find L{t3e'}.

7. Find L{t?e3}.

8. Find L{t*sinh(2t)}.

9. The inverse Laplace transform of F(s) = 1/s'/2 is

Select the correct answer



Zill Differential Equations 9e¢ Chapter 7 Form H

10. The inverse Laplace transform of F(s) = (3s +1)/(s* + 16) is

Select the correct answer

(a) 3cos(16t) + sin(16t)/16
(b) 3cos(16t) + sin(16t)/4
(c) 3cos(4t) — 4sin(4t)

(d) 3cos(4t) + 4sin(4t)

(e) 3cos(4t) + sin(4t)/4

(
(

11. The inverse Laplace transform of F(s) = e7%%/s% is

Select the correct answer

4/24U(t - 5)
5)4/24U(t — 5)
—5)4/120U(t — 5)
—5)%/24U(t - 5)

t —5)°/120U(t — 5)

(a) t
(b) (t—
(¢) (t—
(d) (t—
() (

12. The inverse Laplace transform of F(s) = (252 — 8s — 8)/((s — 2)s(s® + 4)) is
Select the correct answer
(a) 1/4 — e /4 + cos(2t)/2
(b) 1/4 + €2 /4 + sin(2t) /2
(c) 1—e* +2cos(2t)
(d) 1—e* + 2sin(2t)
(e) 1/4 — €%t /4 + sin(2t)/2

13. Solve the equation f(t) + [3sin(7)f(t — 7)dr = 1.
14. Find £{(2t +1)5(t — 2)}
15. L{sin(2t)U(t — )} =

Select the correct answer

(a) —se ™ /(s> +4)
(b) se™™ /(s +4)
(c) 277 /(s? + 4)
(d) 2e™/(s* +4)
(€) —e™/(s* +4)



Zill Differential Equations 9e Chapter 7 Form H

16. L{t*sin(2t)} =

Select the correct answer

(a) (20s% +16)/(s? +4)3
(b) (20s? —16)/(s% + 4)3
(c) (125% —16)/(s + 4)?
(d) (125 —16)/(s> + 4)3
(e) (12524 16)/(s* +4)3

17. Use the convolution theorem to find £L71{1/(s? + 1)(s? +4))}
18. Solve the problem " —y = d6(t — 4), y(0) =0, ¥'(0) = 1.

19. When the Laplace transform is applied to the system

= —3x+y
dy =22+ 2y
70) = 1, y(0) = 2,

the resulting transformed system is

Select the correct answer

(a) sX —1=3X+Y,sY —2=2X +2Y
(b) sX +1=3X 1Y, sY +2=2X +2Y
(c) sX=3X+Y —-1,8Y —2=2X+2Y
(d) sX —1=3X 1Y, sY =2X +2Y — 2
(e) s

20. The solution of the system in the previous problem is

X=3X+Y 1,8V =2X +2Y — 1

Select the correct answer

(a) o= (—det +e74)/3, y = (—4ett —2e71)/3
(b) x = (—4e* +e!)/3, y = (—4e*t —2¢)/3
(c) x = (—4e* +¢!)/3, y = (4e* —2¢!)/3

(d) = (—4e ¥ +¢€')/3, y = (e~ —2¢!)/3
(e) = (—4e ¥ +¢€')/3, y = (—de™* —2¢")/3



ANSWER KEY

Zill Differential Equations 9e¢ Chapter 7 Form H

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

.f(t)=t>g(t)={t18 R

d

F(8) = (1 + cos(v/31)) /2
56—25

d

(2sint — sin(2t))/6

y= (e —e /24 (Y — e D) Ut - 4)/2

b
b

}. Many other examples.



