Sol Homework 4 Laplace Transforms : Operations b

1.+ 0/ points

Find A(s).
Lt — 1)U - 1)}

F(s) = S
Nl s

L{f(t=a)u(t-a)=¢ F(s) if L{f(O)}=F(s)
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2.+ 0N points

Find F(s).

.f{(élt +1) %t — 1}}

Fs) = r ‘|,.}.§-J+ 1)

L{f(t—a)-u(l—a)} =e “-F(s) if L{f(t)} =F(s)

L{(4t+1)-u(t -} = L{(4—4+4+1)-u(t=1)} = L{[4¢ - 1) +5]-u(t - 1)}

= L{[4¢ D] u(c =D+ L{5-u@¢ =D} =4 L{{t=D]-u(t =D} +5- L{u(t - 1)}
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3.+ 0/3points

Use the Laplace transform to solve the given initial-value problem.

. t, 0=st<1
v '+ 6y =f(t), y(0)=0, where f(t) = {O’, t; L

y(t)ZI:| A%[{H‘l‘r—w*]) +(|:| y‘%[fljwﬁ.‘“" +1) )W(f—I:| »()

f@) =t-u@)—t-u(t-D)=t-u®)—(r-1)-u(t-1)—u(t-1)
y'+6y=f(1) »(0)=0
y'+6y:t~u(t)—(t—1)~u(t—1)—u(t—1) y(0)=0

L{y'+6y}=L{t-u(t)-(t=1)-u(t =) —u(t =D} = L{(t=0)-u(t =0)—(t = 1)-u(t =) —u(t 1)}
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() = 31—6<6t+e(” —1)+%[—6t+5e6(”) +1[u(e-1)



4.+ 0N points

Use Theorem 7.4.1.

THEOREM 7.4.1 Derivatives of Transforms
If A(s) = Zf(t)yandn=1,2, 3, ..., then

£ROY = DL A,
5

Evaluate the given Laplace transform. (Write your answer as a function of s.)

Llte 8}

1
X |5 +(}?:

Lire®} = (—1)-%(L{e‘6’})

5. + 0/1 points

Use Theorem 7.4.1.

THEOREM 7.4.1 Derivatives of Transforms
IfAs)=ft)yandn=1,23,...,then

LORO) = (1L ().
=

Evaluate the given Laplace transform. (Write your answer as a function of 5.)

LAt cos(58)F

2 ne
57 — _}-i

x| (52 + 25)°

d( s j__(s2+52)(1)—s(2s)

Lireostsn} =0 G (Leostsnf) == 75 (¢+5)
s* =25

L{tcos(St)}:( . 25)2
st 4



6.+ 0/ points

Use the Laplace transform to solve the given initial-value problem. Use the table of Laplace transforms in Appendix III as needed.

y'+y=tsint, y0)=0
- et 1 cos(t)
y(t) = K*T‘F?’hlll{ﬂfEf(tm[”‘l‘ 5

y'+y=t-sint v(0)=0

L{y'+y} :L{t-sint}

SY(s)= (0)+ ¥(s) =<—1>-%(S21+J

sY(s)—O+Y(s)=—(_#S)2
(s2+1)

SY(s)+Y(5) = —25

(s2 +1)2

Con la ayuda de Matlab:

Command Window

>> format rat

>> syms =

>> F=2%*s/((s+1l)*(s72+1)"2):
>> partfrac(F, s)

ans =

(s/2 - 1/2)/(5~2 + 1) - 1/(2*(s + 1)) + (5 + 1)/ (52 + 1)"2




Es decir:

s 1
27, 1 s+1 11 +1(S_1)+ s+1

= oy T T 2 2 2
SHL 254D (241) 2(+D) 2 (s*+1) (52 +1)

En lugar de usar las tablas, como el problema sugiere, usamos Matlab con el comando
partfrac() en lugar del comando residue() en virtud de que existen factores cuadraticos

irreducibles a factores lineales con nimeros reales:

4\ Command Window

>> format rat

>> Syms s

>> F=2%*3/((s+1) *(s~2+1)"2);

>> partfrac(F, s)

ans =

(s/2 - 1/2)/ (572 + 1) - 1/(2*(s + 1)) + (2 + 1)/ (s"~2 + 1)"2
>> ilaplace (ans)

4ans =

cos(t)/2 - exp(-t)/2 - (t*cos(t))/2 + (t*sin(t))/2

Reacomodando la respuesta de Matlab:

y(t) = —%+%tsin (t)—%tcos(Z)Jr COSZ(Z)




7. + 0 points

Use the Laplace transform to solve the given initial-value problem. Use the table of Laplace transforms in Appendix III as needed.

y" + 16y = cos(4t), y(0) =3, y(0)=2

1 1
y(t) = |:| —tsin(4t) + =sin(4t) + Jcos(4t)
X 8 2

y'+16y=cos(4)  y(0)=3 y'(0)=2

L{y"+16y} = L{cos(4t)}

S

s’Y(s)=s-y(0) = y'(0) +16Y(s) = s2+16

S
s*+16

s*Y(s)=3s—2+16Y(s)=

+3s5+2

$2Y(s)+16Y(s) =
() () s2+16

+35s+2

2

(s2+16)Y(s)=S T

) 35+2
+

Y(S):(S2+16)2 Sz+l6

Utilizando Matlab:

4\ Command Window
>>» format rat
>> syms s
>> F=a/(a"2+16) "2+ (3*3+2)/ (a~2+16):
>> ilaplace (F)

ans =

3*cos (4*t) + sin(4*t) /2 + (t*sin(4*t))/8

Reacomodando el resultado de Matlab:

y(t)= %t sin(4t) + % sin(4t) + 3 cos(4t)



8.

+ 0/3 points

Use the Laplace transform to solve the given initial-value problem. Use the table of Laplace transforms in Appendix I1I as needed.

1 | 1 .
y(t) = I:l x ara‘mllh) -+ Ea‘mliif} +(|:| % aif —m)sin(3(t — 7))

y'+9y =1

y'+ 9y =Aft), y(0)=0, y(0)=1, where

_Jeos3t, O0=<t<mw

A {U, tzm

y(0)=0  y'(0)=1

f(t)=cos(3t)-u(t)—cos(3t) -u(t— )

L {y "+ 9y} =L {cos(3t) ‘u(t)—cos(3t)-u(t— ﬂ)}

L{y"+9y} = L{cos(3t)-u(t)+cos(37 —3t)-u(t — x)}

P[] <)

L{y"+9y} = L{cos(3t)-u(t)—cos(3t —27)-u(t — )}

L{y"+9y} = L{cos(3t)-u(t) + cos|[ 7 — (3t = 27)|-u(t — x)}

L{y"+9y} = L{cos(3t)-u(t)+cos(3t —37)-u(t— )}

L{y"+9y} = L{cos(3t)-u(t) +cos[3(t— 7)) -u(t — )}

SV () =5 p(0) = (O)+9Y () = >

s?Y(s)—s-0-1+9Y(s) = 2S al

+
+32

N N

s*Y(s)+9Y(s) = + e ™ +1
) ) 2 +9  s*+9
S +9)Y(s) =t 41
( ) () 49 s*+9
N s s 1
Y(s)= + e” +

(s2 +9)2 (32 +9)2 s*+9

+ e
sT+30 sP+3?

—7s



Utilizando Matlab:

4\ Command Window

>> format rat

>> 3yms 5

>> F=s/(3"2+9) "2+s%*exp (-pi*s)/(572+9) "2+1/ (572+9);
>> ilaplace (F)

ans =

sin(3*t) /3 + (t*sin(3*t))/6 - (sin(3*t)*heaviside(t - pi)*(t - pi))/6
Es decir:
1 . 1. 1 .
y(t) = gt sin(37) + Esm(3t) - g(t —)-sin(3t)-u(t—r)
o, de manera equivalente (s6lo para hacer coincidir el resultado con el de Webassign):
1 . 1. 1 .
y(t) = gt sin(37) + Esm(3t) o (t—m)-sin(3t —27)-u(t—r)
1 . 1. 1 .
(1) = Et sin(3¢) + §s1n(3t) - g(t —7)-sin[ 7 — (3t —=27)|-u(t—7)
1 . 1. 1 .
y(t) = gt sin(37) + Esm(3t) - g(t —)-sin(37 —3t)-u(t—rm)
1 . 1. 1 .
y(t) = Et sin(3¢) + Esm(3t) + 5 (t—m)-sin(3t —=37)-u(t—r)

(1) = %t sin(3¢) + %sin(3t) + %(z —7x)-sin[3(t—7)]-u(t—7)



t
Use (8), f fir) dr = £ 1{@}, to evaluate the given inverse transform. (Write your answer as a function of t.)
0

5
< l{ﬁ}

1

L—l 1 L—l N 1

s(s—1) - S

= —e’=¢' -1

t
=Ie’dt =¢
0

t
0

t
Use (8), f flr) dr = fl{@}, to evaluate the given inverse transform. (Write your answer as a function of t.)
0

7
g
{Sz(s,l)}
x| —Tt+Te' =7

7 1
i 7 gl S(S 1) —7. s(s 1)
s*(s=1) B s s

Considerando el resultado del problema 9 anterior:



Nuestros calculos se transforman de la siguiente manera:

7 |
» 7 o s(s—l) [ s(s—l) - .t .
L {Sz(s_l)}—L — =T L =T !(e 1)t

;=7-[(e’ —1)=(e"=0)]=7-(e' ~t-1) =71 +7¢' -7



