Eamen parcial 2026-1-1
tipo A
Solucion

| > restart

1) Muestre que la ecuacion diferencial dada tiene por solucion general presentada & obtenga la
| solucion prticular que satisfaga la condicion dada

| >
> o= y= YY)
(=)
_d _ y(x) +x
Bei= gy =0 M
> SolGral == x° —y(x)2 +2-x-y(x)=_CI
SolGral = x* —y(x)2 +2xy(x)=_CI )
(> Condlni == y(—2) =3
CondIni := y(—2) =3 A3

[ RESPUESTA

)
DerSolGral = % y(x) = i g) J_ri )
> Comprobar = simplify(rhs(Ec) — rhs(DerSolGral) =0)

Comprobar == 0=0 )

(> Para == subs(x=—2,y(—2) =3, SolGral)
Para .= —17=_CI (6)

(> SolPart = subs(_CI1 =lhs(Para), SolGral)
SolPart == x" —y(x)2 +2xy(x)=—17 @)

(> SolPartDos = isolate(SolPart, y(x) )

SolPartDos = y(x) =x — 4/ 25 + 17 ®

=> DerSolPart := simplify(isolate(diff (SolPart, x), diff (y(x), x)))

DerSolPart := % y(x)= ;Efc;—ti &)
> ComprobarDos := simplify(rhs(Ec) — rhs(DerSolPart) =0)
ComprobarDos == 0=0 10)
> ComprobarTres := subs(x=—2,y(—2) =3, SolPart)
ComprobarTres == —17=—17 a1

[ FIN PROBLEMA 1
| > restart

2) Sea la ecuacién dada,
a) Obtenga, si es posible, un factor de integracion que dependa de una sola variable
| b) Si obtiene un factor de integracion, resuelva la ecuacion diferencial




| >
> Ecua:=y+ (y+x—xy)y=0
d
Eeua = y(x) + ((x) +x — x(x)) (3 y(x)) ~0
[ RESPUESTA
| > with(DEtools) :
> intfactor(Ecua)

eV(X)

i 1
> Factlnt := —
e

1

Factlnt := —

e

_> M:=y
M:=y

> Ni=(y+x—xy)

> MM = Factlnt-M

> NN := Factlnt-N
—xy+x+y
¢

> ComprobarUno = simplify(diff (MM, y) — diff (NN, x)) =0
ComprobarUno == 0 =0

NN :=

> IntMMx = int(MM, x)

IntMMyx = 2=~
¢
_> SolGral := IntMMx + int( (NN — diff (IntMMx, y)),y) = _CI
SolGral = > — YT L _ ¢
¢’ ¢
> SolGralFinal := expand yx _yx)+13 Cl
'™ ')
SolGralFinal = ywx oy 1 = (I

ey(x) eV(X) ey(X)

> DerSolGralFinal := simplify(isolate(diff (SolGralFinal, x), diff (y(x), x)))
4 _ y(x)
dxy(x) (—1+x)y(x)—x

> DerEcua = isolate( Ecua, diff (y(x), x))

DerSolGralFinal =

(12)

13)

(14)

15)

(16)

a7y

(18)

19)

(20)

(e3y

(22)

(23)

(24)



_d _ y(x)
DerEcua = . y(x) 7() +x — xy(x) (24)

> ComprobarDos = simplify(rhs(DerSolGralFinal) — rhs(DerEcua) =0)

ComprobarDos == 0 =0 (25)
[ FIN PROBLEMA 2
| > restart
| 3) Resuelva el problema de valor inicial
2oxey — 17
> Ecua = y'= —( xy2 y)
X
d 2 —y(x)’?
Ecua = — y(x) = xy(x)2 () (26)
dx X
(> CondlIni == y(l)=—1
CondIni == y(1)=—1 27
| RESPUESTA
| > with(DEtools) :
> odeadvisor(Ecua)
[ [_homogeneous, class A], rational, Bernoulli] (28)

> EcuaDos = simplify(isolate(eval(subs(y(x) =x-u(x), Ecua)), diff (u(x),x)))
u(x) (u(x) = 1)

EcuaDos = & u(x)=— . 29)
(> EcuaTres := lhs (EcuaDos) — rhs(EcuaDos) =0
-4 u(x) (u(x) =1) _
EcuaTres = . u(x) + . 0 30)
> M= X (u—1)
x
a2l @31)
X
(> Ni=1
N=1 (32)
> P=—;0=u(u—1;R:=1,5:=1
P = e
X
O=u(u—1)
R:=1
S=1 (33)

SolGralCero := In(x) + In(u — 1) — In(u) =_CI 34)



> SolGral = subs(u = y(x_x)’ SolGralCero)
SolGral = In(x) + 1n(y(x—x) - 1) - ln( y(xx) ) - ClI (35)

=> SolGralDos := isolate(expand(simplify(exp(lhs (SolGral))))=_CI, y(x))
2
x

[GralDos = =
SolGralDos = y(x) Ol —x 36)
(> Para == isolate(subs(x =1, rhs(SolGralDos) =—1), CI)
Para = CI=2 37
(> SolPart == subs(_CI =rhs(Para), SolGralDos)
2
SolPart = y(x) = — 2"_ . (38)
(> Ecua
d 20y =y’
R e R (39)
> ComprobarTres = simplify(eval(subs(y(x) =rhs(SolPart), lhs(Ecua) — rhs(Ecua) =0)))
ComprobarTres == 0 =0 40)
[ FIN PROBLEMA 3
| > restart
4) Sea el conjunto fundamental de soluciones dado de la ecuacion diferencial homogénea
| Obtener la solucion general de la ecuacion
| diferencial no homogénea presentada
> pl]=xy[2]=x
=X
Wy = (@1)
> FEcua = xz-y"—3-x-y'+ 3-y=0
Ecua = x° & (x) | =3x a4 (x) | +3y(x)=0 42)
: P y Y y
> EcuaNoHom := lhs(Ecua) =2-x4-exp(x)
2
EcuaNoHom = x* (% y(x)) —3x (% y(x)) + 3 y(x) =2x"¢" 43)
[ RESPUESTA
E
> EcuaDos := expand ( Mj =
X
d
JE=0)
d ( dx 3y(x)
EcuaDos = ? y(x) — B + 2 =0 (44)
[ rhs(EcuaNoHom)

2
X

lhs (EcuaNoH.
> EcuaNoHomDos = €Xpand( s (EcuaNoHom) j



d
z 3 (g o)
EcuaNoHomDos = d—2 y(x) — dx + 3)’(2)‘) _
dx X X
> Q = rhs(EcuaNoHomDos)
0:=2x"¢

> SolHom = y(x)=_CIl-yy[1]+ _C2-yy[2]

SolHom := y(x)=_C2 X+ Clx

> ComprobarUno := simplify(eval(subs(y(x) =rhs(SolHom), EcuaDos)))

> with(linalg) :

ComprobarUno == 0 =0

> WW := wronskian([yy[1],yv[2]], x)

> BB := array([0, Q])

BB:=]0 2x¢" |

> ParaVar := linsolve(WW, BB)

2 x X

ParaVar = [ —x'€e ¢ ]

> Aprima = ParaVar[1]; Bprima := ParaVar|2]

> SolGral := y(x) =expand( (int(Aprima,x) + CI)-yy[1]+ (int(Bprima,x) + C2)-yy[2])
SolGral == y(x) =2 e —2xe+ x Cl+ X 2

. 2
Aprima == —x"¢

Bprima == €'

> Comprobar = simplify(eval(subs(y(x) =rhs(SolGral), EcuaNoHomDos) ) )

[ FIN PROBLEMA 4
| > restart

Comprobar = 2 Xe'=2x¢

;5) Obtenga la solucion general de la ecuacion diferencial
> Ecua = y"+ 4-y=csc(2x)

[ RESPUESTA

2
Ecua = % y(x) +4y(x)=csc(2x)

> EcuaHom = lhs(Ecua) =0

> EcuaCarac :=m" + 4=0

=> Q == rhs(Ecua)

2

EcuaHom = % y(x) +4y(x)=0

EcuaCarac == m> + 4=0

45)

(46)

“47)

(48)

49)

(30)

(31

(32)

(33)

(54)

(35)

(36)

(37

(R



O = csc(2x) (58)

> Raiz = solve(EcuaCarac)

i Raiz =21, —21 (59)
[> yy[1] := cos(Im(Raiz[1])-x); yy[2] = sin(Im(Raiz[1])x)

Yy, = cos(2 x)

yy, = sin(2 x) (60)

> with(linalg) :
> WW := wronskian([yy[1],yv[2]], x)

cos(2 x) sin(2 x)
Ww = . (61)
—2sin(2x) 2cos(2x)
(> BB = array([0, 0])
BB:=[0 csc(2x) | (62)
(> ParaVar = simplify(linsolve( WW, BB))
ParaVar = | — 1 cot(2x) 63
araVar = > T, (63)
> Aprima = ParaVar[1]
Aprima = — % (64)
=> Bprima := ParaVar[2]
t(2
Bprima = © (2 x) (65)
=> SolGral = y(x) =Simplzfy((mt(Aprlma x)+ _CI) yy (Bprzma x)+_C2)-yy[2])
2
SolGral == y(x) = (— > + _C] cos(2x) + ( X)) + _CZ) sin(2 x) (66)
=> Ecua
e
§y(x) +4y(x)=csc(2x) 67
=> Comprobar = simplify(eval(subs(y(x) =rhs(SolGral), Ecua)))
Comprobar = csc(2 x) =csc(2 x) (68)
[ FIN RESPUESTA 5
| > restart
| FIN EXAMEN PARCIAL 2026-1-1
>

>




