| > restart

> CASTILLO := 8- Heaviside(t — 2) + (¢t — 2)-Heaviside(t — 2) — 2- (¢ — 3) -Heaviside(t — 3)
+ (¢t — 4)-Heaviside(t — 4) — 2-Heaviside(t — 4) + (¢ — 6)-Heaviside(t — 6) — 2- (¢

— 7)-Heaviside(t — 7) + (¢t — 8)-Heaviside(# — 8) + 2-Heaviside(t — 10) + (£ — 10)
-Heaviside(# — 10) —2- (¢ — 11)-Heaviside(# — 11) + (¢ — 12)-Heaviside(t — 12) — 8
‘Heaviside(¢# — 12) : plot(CASTILLO, t =—1 ..15, scaling= CONSTRAINED))

;> with(inttrans) :
> CastilloTL = simplify(laplace( CASTILLO, t, s))

1 —2s —10s —8s —9s
CastilloTL:=?((—2s+l)(e 2 4 ((=8s4+ 1) e+ 25+ e +8s5—2e7" (1)

+e—6s_ze—5s+e—4s_ze—s+ 1) e—ZS)

;> restart
> Escalon := Heaviside(t — 5)
Escalon := Heaviside(t — 5) 2)

| > with(inttrans) :

> EscalonTL := laplace(Escalon, t, s)

=55
(S

EscalonTL = 3)

S




>

>

Rampa = (t — 5)-Heaviside(t — 5)
Rampa == (t — 5) Heaviside(t — 5)

RampaTL = laplace(Rampa, t, s)
=5

RampaTL = © 3
s

DerivadaRampaTL = s-RampaTL — (0)
=5

DerivadaRampaTL =

Compruebo := DerivadaRampaTL — EscalonTL =0
Compruebo == 0=0
DerivadaEscalonTL := s-EscalonTL — (0)
DerivadaEscalonTL = ¢~>*
DeltaDiracTL = laplace(Dirac(t — 5), t, s)
DeltaDiracTL = ¢~>*

ComprueboDos := DerivadaEscalonTL — DeltaDiracTL =0
ComprueboDos = 0 =0

restart
t
Ecua == L-diff (q(t), t32) + R-diff (q(¢), t) + LC) =0
d d q(1)
Ecua =L | —5 q(t R|— q(t —==0
(dtz q(>j+ (g o]+ ¢
Cd]"—0=iD 0)=0
onaint = q( ) 100 > (q)( )
1
CondIni :== q(0) = 20" D(q)(0)=0
with(inttrans) :
EcuaTL = subs(Condlni, laplace(Ecua, t, s) )
Ls R L(q(t),ts)
EcualL =L T Rs— —— + —2="0 =
cua L(q(t),t,s)s 20 + L(q(t),t,8)Rs 20 + C 0
1 25
Parametros == L= T0° R=20,C= 1000000
1 1
Parametros == L= 10’ R=20,C= 40000
EcuaTLdos := subs(Parametros, EcuaTL)

L(g(1),t,5)S s
10 200

SolTL := isolate( EcuaTLdos, laplace(q(t), t, s))

EcuaTLdos =

+20.L(q(t),t,s) s — 1+ 40000 L(q(t),t,s)=0

(C))

(6))

6

)

®

®

(10)

an

(12)

13)

(14)

15)

(16)



S

+1
SolTL := L (q(t),t,5) = 200 (16)

]
o s 4 20 s + 40000

> SolPartCarga = simplify(invlaplace(SolTL, s, t)); evalf (%, 2)

e (39 cos(100 /39 ¢) + /39 sin(100/39 ¢))

780
g(1)=0.0013 ¢~ (39. cos(620. ) + 6.2 sin(620. t)) 17)

> plot(rhs(SolPartCarga), t=0..0.06)
0.05 1

SolPartCarga = q(t) =

0.04 -
0.03 1
0.02

0.01 1

NEE /\/\,-\

T T T T T N~ | ~ 1 1
0.01 0.02 \/0.03 0.04 0.05 0.06
t

—0.01 -+

—0.02 1

—0.03 -
> SolPartCorriente = diff (SolPartCarga, t) : evalf (%, 2)

d - —_—
37 9(0)=—0.13¢7""(39. cos(620. 1) + 6.2 5in(620. 1)) + 0.0013 ¢~ ( a8)

—24000. sin(620. ¢) + 3900. cos(620. ¢))
> plot(rhs(SolPartCorriente), t=0..0.06)




104

0. o~ 004 0.05

t

1 Oﬁi/ 0.0
— 10-(

—204

q(t)

Ecua = L-diff (q(1), $82) + Rdiff (q(1), 1) + = -~ =

restart

t
—
~
N

d* d
Ecua =L [d_tz q(t)) + R (E q(t)) + C =E(1)

CondIni == q(0)=0,D(¢)(0)=0
Condlni := q(0) =0,D(¢)(0) =0

5 100
Para ~—L—W,R—2O,C—m,E(Z‘) =100
1
Para -—L—E,R—2O, C= 10000 , E(t) =100

EcuaDos := subs(Para, Ecua)-20
2

d d
EcuaDos = ? q(t) + 400 m q(t) + 200000 g (¢) =2000

with(inttrans) :
EcuaDosTL = subs(Condlni, laplace(EcuaDos, t, s) )

EcuaDosTL = s L(q(t),t,s) +400sL(g(1), ¢t s) + 200000 L (g(2),t,8) =

0.06

2000
s

19)

(20)

(e3y

(22)

(23)



> SolTL := isolate( EcuaDosTL, laplace(q(t), t, s))

2
SolTL :== L'(q(t),ts) = 000

s (5 + 400 s + 200000)

> SolPartCarga := simplify(invliaplace(SolTL, s, t)); evalf (%, 2)
I, (—2c0s(4001) = sin(400 1)) e

SolPartCarga = q(t) = 100 200

q(£) =0.010 + 0.0050 (—2. cos(400. r) — 1. sin(400. 1)) e "

> plot(rhs(SolPartCarga), t=0..0.04)
0.012 4

0.010 -+

0.008 1

0.006 -

0.004 1

0.002 -~

0 g T

0 0.01 0.02 0.03
t

=> SolPartCorriente := simplify(diff (SolPartCarga, t)); evalf (%, 2)

d _
SolPartCorriente := - (1) =5 ¢ 297 5in (400 1)

d
dr
> plot(rhs(SolPartCorriente), t=0..0.05)

(1) =5. 7" "sin(400. 1)

(24)

(25)

(26)



2.54
2-
15-
1-
]
0.5 1
0 T l/|\‘=r T 1
0.01 0.02 0.03 0.04 0.05
t
L —0.5-
| > restart
| >
> FEcua = L-diff (q(¢), 82) + R-diff (q(¢),t) + % =E(t)
(L d q(t) _
Ecua =L [ 7 q(t)) + R ( & q(t)) + c =E(1)

=> CondIni := q(0) =0,D(g)(0) =0
CondIni == q(0)=0,D(¢)(0)=0

100

> Para :=L=i,R=20,C=

100 1000000 ° E(t) =Heaviside(z — 0.02)-100-cos(200-¢)
1 —1 . .
Para := L= ETR R=20,C= 10000 E(t) =100 Heaviside(? — 0.02) cos(200 ¢)

(> EcuaDos = subs(Para, Ecua)-20
2

d d
EcuaDos = ? q(t) + 400 m q(t) + 200000 g (¢) =2000 Heaviside(? — 0.02) cos(200 ¢)
4
;> with(inttrans) :
> EcuaDosTL = subs(CondIni, laplace(EcuaDos, t, s) )
EcuaDosTL = s L(q(t),t,5) +400.5sL(q(2),ts) +200000. L (q(¢),t,5)=

@7

(28)

(29)

(30)

(€2Y



_2000. e "0 (0,6536436209 5 — 151.3604991)
s =+ 40000.

(> SolPartTL = simplify(isolate( EcuaDosTL, laplace(q(t), t,5)))
_1307.287242 6" (s — 231.5642565)

(s* + 40000.) (s° + 400. s + 200000.)

> SolPartCarga = invlaplace(SolPartTL, s, t)
SolPartCarga := q(t) =4.085272631 x 102 Heaviside(z — 0.02000000000) ( —2.526257026 (33)

x 10” c0s(200. 1 — 4.) + 1.052514052 x 10 sin(200. 1 — 4.) + ¢ "% (2.526257026
x 10” cos(400. 1 — 8.) + 7.36871487 x 10° sin (400. 7 — 8.) ) )
> plot(rhs(SolPartCarga),t=0..0.4)

ool LENEEEEDLLD]

SolPartTL := L (q(t),t,5) = 32)

0.005 -+

—0.005 4

oo LTV

(> SolPartCorriente = diff (SolPartCarga, t)
SolPartCorriente := % q(t) =4.085272631 x 10" Dirac(¢ — 0.02000000000) ( 34)

—2.526257026 x 10° cos(200. t — 4.) + 1.052514052 x 10’ sin(200. £ — 4.)
+ e (2.526257026 x 10° cos(400. ¢ — 8.) + 7.36871487 x 10° sin(400. 7 — 8.)))
+ 4.085272631 x 10~'? Heaviside(7 — 0.02000000000) (5.052514052 x 10" sin(200. 1




00. £ — 4.) — 200. e "** (2.526257026
7 x 10° sin(400. 1 — 8.)) + ¢ >**'"* (=1.010502810
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