[ > restart

SOLUCION TIPO B
PRIMER EXAMEN FINAL COLEGIADO
ECUACIONES DIFERENCIALES

> restart

| RESPUESTA 1)

> Condicionlnicial := T(0) =900; CondicionFinal := T(60) =50
Condicionlnicial :=T(0) =900
CondicionFinal :=T(60) =50

> Ecuacion := diff (T(t),t) =K-(T(t) —20)

Ecuacion := gt T(t) =K (T(t) —20)

> Solucion := dsolve( { Ecuacion, Condicionlnicial })
Solucion:=T(t) =20 + 880 ekt

> Parametro := isolate(subs(t =60, rhs(Solucion) =rhs(CondicionFinal)), K); evalf (%)

- L (3
Parametro:=K = 50 In( 38 ]

K =-0.05631207544
> SolucionParticular := subs(K =rhs(Parametro), Solucion)

1, (3
—Inj = |t
SolucionParticular := T (t) =20 + 880 e ® ( 88 )

> Tiempo,s := isolate(rhs(SolucionParticular) =35, t); evalf (%)
3
60 In( = J

(55

t=72.30903276

Tiempogs :=t=

| >

| FIN RESPUESTA 1)
| > restart

| RESPUESTA 2)

> Ecuacion := diff (y(x), x$2) + 3-diff (y(x), X) +2-y(x) =cos(exp(X))
2

1 " — di i — X
Ecuacion := py; y(x) +3 ( » y(x)j +2y(x) =cos(e")
[ > SolucionUno := expand(dsolve(Ecuacion))
2 C1 C2

SolucionUno :=y(x) = - -+ —

2
(@ (1+en(e)) (e
=> SolucionDos := simplify(dsolve(Ecuacion))

2
SolucionDos := y(x) = (—2 cos[; ex) — Cl+ _C2 exj e 2X

=> comprobacion, := simplify(eval(subs(y(x) =rhs(SolucionUno), Ecuacion)))
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2
comprobacion, := -1 +2 cos(; eX) = cos( e") (10)
=> comprobacion, := simplify(eval(subs(y(x) =rhs(SolucionDos), Ecuacion)))
2

comprobacion, := -1 +2 cos(; ex) = cos(€*) (11)
=> SolucionTres :=y(x) =C,-exp(-2x) + C,-exp(-X) —exp(-2Xx)-cos(exp(X))
SolucionTres := y(x) =C, e 24 C,e " — e %*cos(e") (12)
> comprobacion, := simplify(eval(subs(y(x) =rhs(SolucionTres), Ecuacion)))
comprobacion, := cos(e*) = cos(€”) (13)
;FIN RESPUESTA 2)
| > restart
| RESPUESTA 3)
> Ecuacion := diff (x(t), t$4) — x(t) =0
4
Ecuacion := F X(t) —x(t) =0 (14)
t
[ > EcuacionCaracteristica :== m--4 —1 =0
i EcuacionCaracteristica:= m* — 1 =0 (15)
> Raiz := solve(EcuacionCaracteristica, m)
i Raiz:=1, -1,1, -1 (16)
> Sol; == x(t) :exp(Raizl~t)' Sol, := x(t) -exp(Rai22 ) Sol, -exp( (RaizS)-t)
-cos(lm(RaizS)-t);Sol = X(t) -exp(Re(Ralz3) t) sm(lm(Ralz3) )
Sol; :=x(t) = e

Sol, :=x(t) = e

Sol, :=x(t) =cos(t)

Sol, :=x(t) =sin(t) a7
[ > SolucionGeneral = x(t) =Cy-rhs(Sol;) +C,-rhs(Soly) + C4-rhs(Soly) + C,-rhs(Sol,)
SolucionGeneral := x(t) :Cle +C,e t+C cos(t) + C,sin(t) (18)
B
| FIN RESPUESTA 3)
| > restart
| RESPUESTA 4)
> Sistema := diff (x(t), t) =x(t) —y(t), diff (y(t), t) =-x(t) +2y(t) +exp(-t) : Sistema,;
Sistema.,,
d

(19)

=> Variable := isolate(Sistemaz, x(t))



Variable := x(t) = - (% y(t)j +2y(t) +e

=> Ecuacion := eval(subs(x(t) =rhs(Variable), Sistemal))
2

=4t : Sistemay; Sistema,
d’ d’
— y(t) + — x(t) =Heaviside(t)
af dt?
4
—— y(t) — | = x(t) | =4t
i dt? [ dt? J
> Condiciones := x(0) =0, D(x) (0) =0,y(0) =0, D(y) (
i Condiciones:=x(0) =0, D(x)(0) =0, y(0
| > with(inttrans) :
> TransLapSisUno := Iaplace(Sistemal, ts)

=0,D(y)(0) =0

TransLapSisUno := szlaplace(y(t), t,s) —D(y)(0) —sy(0) +¢ laplace(x(t),t,s)

—D(x)(0) —sx(0) =%

[ > TransLapSisDos := Iaplace(Sistemaz, ts)

TransLapSisDos := 5 laplace(y(t),t,s) —D(y)(0) —sy(0) —¢ laplace(x(t),t, s)
4

52

=> TransLapVariableUno := isolate( TransLapSisUno, laplace(y(t),t, s))
TransLapVariableUno := laplace(y(t), t, s)

% +D(y)(0) +sy(0) —¢ laplace(x(t),t, s) +D(x)(0) +sx(0)

+D(x)(0) +sx(0) =

52

TransLapSisDos)

SRR (i d _eto (4 -
Ecuacion := ( " y(t)) + 2 ( " y(t)) e ( dt y(t)j +y(t) +e
[ > NoHom := isolate( Ecuacion, exp(-t))
ato L 3d o 1
NoHom :=e "= 2 4P y(t) + > ot y(t) 5 y(t)
[ > EcuacionFinal :=-2- rhs(NoHom) =-2- exp( -t)
nEinal = 9 v g (9 gt
EcuacionFinal := . y(t) —3 ( at y(t)) +y(t)=-2e
B
| FIN RESPUESTA 4)
| > restart
| RESPUESTA 5)

B TransLapEcuacionDos := subs(laplace(y(t), t, s) =rhs(TransLapVariableUno),

TransLapEcuacionDos := % —2¢ laplace(x(t),t,s) +2D(x)(0) +2sx(0) =

> Sistema = diff (y(t), t$2) + diff (x(t), t$2) = Heaviside(t), diff (y(t), t$2) — diff (x(t), t$2)

s2
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> TransLapSolucionDos := isolate( TransLapEcuacionDos, laplace(x(t),t,s))

4 1
? —? —2D(X)(0) —2sx(0)

TransLapSolucionDos := laplace(x(t), t,s) = —% 5 (30)
S
> TransLapSolucionUno := subs(laplace(x(t), t, s) =rhs(TransLapSolucionDos),
TransLapVariableUno)
1 2
5 TPW0) +sy(0) + =
TransLapSolucionUno := laplace(y(t), t, s) = 5 > (31)
S
> SolucionUno := expand(subs(Condiciones, invlaplace( TransLapSolucionUno, s, t) ))
SolucionUno :=y(t) = % £+ % £ (32)
=> SolucionDos := expand(subs(Condiciones, invlaplace(TransLapSolucionDos, s, t) ) )
SolucionDos := x(t) = —% £+ % 2 (33)
s
| FIN RESPUESTA 5)
| > restart
| RESPUESTA 6)
> Ecuacion := diff (z(x,y), X, ¥, y) =diff (z(x,y), y)
. 0 0
Ecuacion := Z(Xy) = — Z2(X, Y) 34
] o ox 2y y (34)
> EcuacionDos := eval(subs(z(x, y) =F(x)-G(y), Ecuacion))
o (d @ _ d
EcuacionDos := ( i F(x)) [dyz G(y)) =F(x) (dy G(y)) (35)
0 . Ihs (EcuacionDos) _ rhs(EcuacionDos)
> EcuacionSeparada := —; : = — -
P Gif (Gly),y) - (diff (F00,)) Gt (Gly), ) - (diff (Fx), %))
d
vl G(y) .
EcuacionSeparada := y = () (36)
Lay LR
| dy y dx
> EcuacionY := lhs(EcuacionSeparada) = alpha; EcuacionX := rhs(EcuacionSeparada) =alpha
4
— G(y)
EcuacionY := —ddL =
Ty G(y)
EcuacionX := SR o (37)
4 Ex
dx

> SolucionX = dsolve(subs(alpha = beta- -2, EcuacionX) )
X
2

SolucionX :=F(x) = _Cle B (38)




> SolucionY := dsolve(subs(alpha=f--2, EcuacionY) )

2
i SolucionY :=G(y) =_Cl1 +_C2¢P” (39)
> SolucionGeneral := z(x, y) =rhs(SolucionY) -subs(_C1 =1, rhs(SolucionX) )
X
; By ?
SolucionGeneral :=z(x,y) = (_Cl + C2e ) e (40)

| C
>
FIN RESPUESTA 6)
>
F

IN EXAMEN

>
>
>



