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CÁLCULO 40

INTEGRALES INMEDIATAS 
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29. (Sec(x)dx = Ln(Sec(x) + Tg(x)( + C

30. (Csec(x)dx = Ln(Csec(x) - Ctg(x)( + C

31. ( Sec2(x)dx = Tg(x) + C

32. (Csec2(x)dx = 
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33. (Sec(x).Tg(x)dx = Sec(x) + C

34. (Csec(x).Ctg(x)dx = 
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40. (xSen(x)dx = Sen(x) – xCos(x) + C

41. (xCos(x)dx = Cos(x) + xSen(x) + C

42. (Senh(x)dx = Cosh(x) + C

43. (Cosh(x)dx = Senh(x) + C
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ECUACIONES DIFERENCIALES 
ECUACIONES DIFERENCIALES DE 1er ORDEN
A. ECUACIONES DEFERENCIALES DE VARIABLES SEPARADAS

Resolver las siguientes Ecuaciones Diferenciales:
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Rpta: -3 + 3xLn
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Rpta: -3e-2y = 2e3x + c

3. (4y + yx2)dy – (2x + xy2)dx = 0


Rpta: 2 + y2 = c(4 + x2)

4. 2y(x + 1)dy = xdx




Rpta: y2 = x – Ln
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Rpta: y – 5Ln
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7. Sec2(x)dy + Cosc(y)dx = 0



Rpta: 4Cos(y) = 2x + Sen(2x) + c

8. eySen(2x)dx + Cosc(x) . (e2y – y)dy = 0 

Rpta: -2Cos(x) + ey + ye-y + e-y = c
9. (ey + 1)2 e-ydx + (ex + 1)3e-xdy = 0


Rpta: (ex + 1)-2 + 2(ey + 1)-1 = c

10. (y – yx2)y’ = (y + 1)2


     
Rpta: (y + 1)-1 + Ln
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11. y’ = Sen(x).(Cos(2y) – Cos2(y))


Rpta: -Cotg(y) = Cosc(x) + c
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13. (ex + e-x)y’ = y2




Rpta: -y-1 = Arctg(ex) + c

14. xy + y2
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Rpta: x2 + y2 + 12x + 72Ln(6 - y) = c
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Rpta: x2 + 1 = c(y + 1)4.
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16. yLn(x).Ln(y).dx + dy = 0



Rpta: Ln(Ln(y)) + xLn(x) – x = c
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Rpta:-xCos(x) + Sen(x)=yey – ey + c
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22. x.Tg(y) = y’Sec(x) = 0



Rpta: Cos(x) + xSen(x) - Ln
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23. (1 + Ln(x))dx + (1 + Ln(y))dy = 0

Rpta: xLn(x) + yLn(y) = c

24. ey(1 + x2)dy – 2x(1 + ey)dx = 0


Rpta: 1 + ey = c(1 + x2)

25. (x + 
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Rpta: 
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+ 1 = c(
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26. (1 + x2 + y2 + x2y2)dy = y2dx


Rpta:
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27. 
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Rpta: y2 = x + x2 + c
28. 
[image: image70.wmf]3

x

y

3

xy

2

x

y

2

xy

dx

dy

-

+

-

-

-

+

=





Rpta: 

29. Sen(3x)dx + 2yCos3(3x).dy = 0


Rpta:

30. ex.y.
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Rpta: ey(y - 1) = e-x - 
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Rpta:
32. y(x3dy + y3dx) = x3dy



Rpta:3x2y – 2x2 + 3y3 = c(x2y3)

Resuelva la ecuación diferencial, sujeta a la condición inicial respectiva:

33. (e-y + 1)Sen(x)dx = (1 + Cos(x))dy ;Y(0) = 0 
Rpta: (1 + Cos(x))(1 + ey) = 4
34. 
[image: image74.wmf]dy

dx

= 4(x2 + 1)


;X((/4) = 1
Rpta: x = tg(4y – 3((/4))

35. x2y’ = y – xy


;Y(-1) = -1
Rpta: xy = e-(1 + 1/x) 

36. ydy = 4x(y2 + 1)1/2dx

;Y(0) = 1
Rpta: 
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37. (1 + x4)dy + x(1 + 4y2)dx = 0
;Y(1) = 0
Rpta: 
38. y’Sen(x) = yLn(y)


;Y((/2) = e
Rpta: y = eTg((/2)
39. 
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;Y(2) = 2
Rpta:

40. Cos(y)dx + (1 + e-x)Sen(y)dy =0
;x = 0;y = (/4
Rpta: (1 + ex)Sec(y) = 2
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B. ECUACIONES REDUCIBLES A VARIABLES SEPARADAS:



Es de la forma: 
[image: image79.wmf]dx
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= f (ax + by + c) + k
1. y’ = (x + y + 1)2




Rpta: y = -x – 1 + Tg(x + c)
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Rpta: (2x + y + 3).Ln(2x + y + 3) = x + c
3. 
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Rpta: x + y + 2 = cey
4. y’ = ex + y – 1 – 1




Rpta: x + e1 – x – y = c

5. 
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Rpta: 4(y – 2x + 3) = (x + c)2
6. y’ = Tg(x + y)




Rpta:x – y – Ln[Sen(x +y) + Cos(x - y)] = c

7. y’ = (8x + 2y + 1)2




Rpta: 8x + 2y + 1 = 2Tg(4x + c)

8. y’ = (x – y + 1)2




Rpta: x – y +2 = c(y - x)e2x
9. y’ = Sen(x + y)




Rpta: Tg(x + y) – Sec(x + y) = x + c

10. y’ = Tg2(x + y)




Rpta: 2y – 2x + Sen2(x + y) = c
11. 
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Rpta: 

12. y’ = 1 + ey – x + 5




Rpta:

13. y’ = (x + y)2





Rpta: x + y = Tg(x + c)

14. (x - y)2y’ = (x – y +1)2



Rpta:

Otras Sustituciones

15. y(1 + 2xy)dx + x(1 – 2xy)dy = 0 ;hacer u = 2xy
Rpta: x = 2cy e1/(2xy)
16. x
[image: image84.wmf]x
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         ;hacer u = 
[image: image85.wmf]x
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Rpta: y + x =  x(c - x)ey/x
17. (y + xy2)dx + (x – x2y)dy = 0      ;hacer u = xy
Rpta: 

18. 2
[image: image86.wmf]x
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         ;hacer u = 
[image: image87.wmf]x


Rpta:

19. y(xy + 1)dx + x(1 + xy + x2y2)dy =0 ;hacer u = xy Rpta: 2x2y2Ln(y) – 2xy – 1 = cx2y2
20. (1 – xy + x2y2)dx + (x3y – x2)dy = 0 ;hacer u = xy  
Rpta:Ln(x)=xy – ½(x2y2) + c
21. (2 + 2x2y1/2)ydx + (x2y1/2 + 2)xdy    ;hacer u = x2y1/2
Rpta: 1 = cxy(x2y1/2 + 3)

22. (1 + x2y2)y + (xy - 1)2x.y’ = 0         ;hacer u = xy

Rpta: cy2 = exy – 1/(xy)
23. (y – xy2)dx – (x + x2y)dy = 0          ;hacer u = xy

Rpta:x = cyexy
C. ECUACIONES DIFERENCIALES HOMOGÉNEAS:

Si una ecuación diferencial de la forma: P(x, y) + Q(x, y)dy = 0
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Tiene la propiedad  

Se dice que es “Homogénea de grado n” 

Resolver las siguientes Ecuaciones Diferenciales:

1. (x2 + y2)dx + (x2 - xy)dy = 0 


Rpta: c(x + y)2 =  xey/x
2. (2
[image: image88.wmf]xy

 - y)dx – xdy = 0



Rpta: 
[image: image89.wmf]xy

- x = c

3. 2x3ydx + (x4 + y4)dy = 0



Rpta: 3x4y2 + y6 = c

4. xdy – ydx = 
[image: image90.wmf]2
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Rpta: y + 
[image: image91.wmf]2
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5. –ydx + (x + 
[image: image92.wmf]xy

)dy = 0



Rpta: Ln
[image: image93.wmf]y

= 2
[image: image94.wmf]y
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6. (x2 – y2)y’ = xy




Rpta: x2 = -2y2Ln
[image: image95.wmf]cy


7. xCos(y/x).dy/dx = yCos(y/x) – x


Rpta: x = e-Sen(y/x)
8. y
[image: image96.wmf]dy

dx

= x + 4ye-2x/y




Rpta: e2x/y = 8Ln
[image: image97.wmf]y

 + c

9. (yCos(y/x) + xSen(y/x))dx = xCos(y/x)dy

Rpta: x = cSen(y/x)

10. y’ = 
[image: image98.wmf]y

)

y

x

x

(

2

2

+

+

-





Rpta: y2 = 2cx + c2
11. (y + xCotg(y/x))dx – xdy = 0


Rpta: xCos(y/x) = c

12. (x2 + xy – y2)dx + xydy = 0


Rpta: y + x = cx2ey/x
13. 
[image: image99.wmf]y

x

x

y

dx

dy

+

=







Rpta: 
[image: image100.wmf]2
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14. 
[image: image101.wmf]dx
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Rpta: 3x3/2Ln
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15. (
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- yArcsen(y/x))dx + Arcsen(y/x)dy = 0        Rpta: Ln
[image: image104.wmf]x

 + ½(Arcsen(y/x))2 = c
16. y’ = ey/x + y/x




Rpta: y = -xLn
[image: image105.wmf][
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17. xy’ =y(Ln(y) – Ln(x))



Rpta: Ln
[image: image106.wmf]x

y

 = 1 + cx
18. (y2 + yx)dx – x2dy = 0



Rpta: x + yLn
[image: image107.wmf]x

 = cy

19. (2xTg(y/x) + y)dx = xdy



Rpta: x2 = cSen(y/x)

20. (ySen(y/x) + xCos(y/x))dx – xSen(y/x)dy = 0
Rpta: xCos(y/x) = c

21. xCos(y/x)(ydx + xdy) = ySen(y/x)(xdy - ydx)
Rpta: xyCos(y/x) = c

22. (x(x2 + y2))dy = y(x2 + y
[image: image108.wmf]2
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Rpta: y + 
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23. (x – yArctg(y/x))dx + xArctg(y/x)dy = 0

Rpta: 2yArctg(y/x) = xLn
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24. (x - y)dx + (3x + y)dy = 0

;Y(2) = 1
Rpta: 2(x + 2y) + (x + y)Ln(x + y) = 0
25. 
[image: image112.wmf]2
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Rpta: (x - y)ex/y = c

26. x
[image: image113.wmf]dx
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 - y = 
[image: image114.wmf]2
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Rpta:
27. (x4 + y4)dx – 2x3ydy = 0



Rpta:

28. 
[image: image115.wmf]1
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Rpta:
[image: image116.wmf]x

y

- Arctg(y/x) = Ln(x) + c

29. (x2e-y/x + y2)dx = xydy



Rpta:

30. (x2 + xy + 3y2)dx – (x2 + 2xy)dy = 0

Rpta:

31. 
[image: image117.wmf]÷
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Rpta: 
[image: image118.wmf]÷
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32. xdx + (y – 2x)dy = 0



Rpta: (x - y)Ln
[image: image119.wmf]y
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33. 3x2y’ = 2x2 + y2




Rpta: (y – 2x)3 = cx(y - x)3 

34. y’ = ey/x + y/x + 1




Rpta: ey/x = cx(ey/x + 1)

35. [2xSenh(y/x) + 3yCosh(y/x)]dx – 3xCosh(y/x)dy = 0
Rpta:

36. 
[image: image120.wmf]x
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               ;hacer u = 
[image: image121.wmf]x


Rpta: 2x + y
[image: image122.wmf]x

- y2 = c

Resuelva la ecuación diferencial dada, sujeta a la condición inicial que se indica:

37. xy2
[image: image123.wmf]dx

dy

= y3 – x3                              ;Y(1) = 2
Rpta: y3 + 3x3Ln
[image: image124.wmf]x

= 8x2
38. 2x2y’ = 3xy + y2                            ;Y(1) = -2
Rpta: y2 = 4x(x + y)2
39. (x + yey/x)dx – xey/xdy = 0             ;Y(1) = 0
Rpta: Ln
[image: image125.wmf]x

 = ey/x – 1 

40. (y2 + 3xy)dx = (4x2 + xy)dy          ;Y(1) = 1
Rpta:4x.Ln
[image: image126.wmf]x
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 + xLn
[image: image127.wmf]x

+ y – x = 0

41. y2dx + (x2 + xy + y2)dy = 0           ;Y(0) = 1
Rpta(x + y)Ln
[image: image128.wmf]y

+ x = 0
42. (x + 
[image: image129.wmf]xy

y

2

-

)y’ = y 
         ;Y(1/2) = 1
Rpta: Ln
[image: image130.wmf]y

 = -2(1 – x/y)1/2 + 
[image: image131.wmf]2


43. xydx – x2dy = y
[image: image132.wmf]2

2
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+

dy         ;Y(0) = 1
Rpta:

44. ydx + (y.Cos(x/y) - x)dy = 0              ;X(2) = 0
Rpta:
45. ydx + x(Ln(x) – Ln(y) - 1)dy = 0      ;Y(1) = e
Rpta:

46. (
[image: image133.wmf]x

 + 
[image: image134.wmf]y

)2dx = xdy

   ;Y(1) = 0
Rpta:
47. 
[image: image135.wmf]÷
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   ;Y(1) = 0
Rpta:

48. y3dx = 2x3dy – 2x2ydx 

   ;Y(1) = 
[image: image136.wmf]2


Rpta:
D.  ECUACIONES DIFERENCIALES REDUCIBLES A HOMOGÉNEAS:
Una ecuación diferencial de la forma:
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Siempre puede ser reducida a una ecuación homogénea ó a una ecuación diferencial de variables separadas.

Resolver las siguientes ecuaciones diferenciales:

1. (x + y -1)dy = (x – y – 3)dx


Rpta: (y + 1)2 +(y + 1)(x – 2) – (x – 2)2 = c  

2. (x – y - 1)dy – (x + y - 3)dx = 0


Rpta: c
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3. (1 + x + y)y’ = 1 – 3x - 3y



Rpta: 3x + y + 2Ln
[image: image139.wmf]1
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4. (y – 2)dx – (x – y – 1)dy = 0


Rpta: x – 3 = (2 – y).Ln
[image: image140.wmf])
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5. (2x – y + 4)dy + (x – 2y + 5)dx = 0

Rpta: (x + y – 1)3 = c(x – y + 3)

6. (x – y + 1)dy – (x + y – 1)dx = 0


Rpta: Arctg
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2

)

1

y

(

x

Ln

2

1

x

1

y

-

-

=

÷

ø

ö

ç

è

æ

-


7. (3x + 5y + 6)dy = (7y + x+ 2)dx


Rpta: (y – x – 2)4 = c(5y + x + 2)

8. (2x + 4y + 3)dy = (2y + x + 1)dx


Rpta: 4x + 8y + 5 = ce4x – 8y
9. (2x – y + 2)dx + (4x – 2y – 1)dy = 0

Rpta: 2x – y = ce-x – 2y
10. (x + 3y – 5)dy = (x – y – 1)dx


Rpta: (x – 3y + 1)(x + y – 3) = c

11. (6x + 4y – 8)dx + (x + y – 1)dy = 0

Rpta: (y + 3x – 5)2 = c(y + 2x – 3)

12. (2x – y – 1)dx – (y – 1)dy = 0


Rpta: (x – y)(2x + y – 3)2 = c

13.  (2x + 3y)dx + (y + 2)dy = 0


Rpta: (2x + y – 4)2 = c(x + y – 1)
14. 
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Rpta:

15. (2x – y)dx + (4x + y – 6)dy = 0


Rpta: (x + y – 3)3 = c(2x + y – 4)2
16. (2x – 2y)dx + (y – x + 1)dy = 0


Rpta:2x – y – 2Ln(x – 4 + 1) = 0+

17. (2x – y)dx + (4x – 2y + 1)dy  = 0


Rpta:

18. (x + 2y – 1)dx – (2x + y – 5)dy = 0

Rpta: (x – y – 4)2 = c(x + y + 2)
19. 
[image: image143.wmf]5

y

3

x

3

3

y

x

dx

dy

-

+

-

+

=






Rpta: c = (x + y - 2)e(3y – x)
20. (-4x + 3y – 7)dx – (x +1)dy = 0


Rpta: 

21. (4y + 2x – 5)dx – (6y + 4x – 1)dy = 0

Rpta:

22. (2x + y + 7)dx + (x – 3y)dy = 0


Rpta:3(y + 1)2 – 2(y + 1)(x + 3) – 2(x + 3)2 = c

23. (3x + 2)dx – (9x + 3y – 3)dy = 0


Rpta: 
E. ECUACIONES DIFERENCIALES EXACTAS:
Una ecuación diferencial de la forma: 






P(x, y)dx + Q(x, y)dy = 0

Se dice que es EXACTA, si y solo sí:
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E.1 Compruebe que las siguientes ecuaciones diferenciales son EXACTAS y resuelva.

1. (ey + yex)dx + (ex + xey)dy = 0


Rpta: xey + yex = c

2. (Cos(x)Sen(x) – xy2)dx + y(1 – x2)dy = 0

Rpta: y2(1 – x2) – Cos2(x) = c

3. (e2y – yCos(xy))dx + (2xe2y – xCos(xy) + 2y)dy = 0
Rpta:xe2y – Sen(xy) + y2 + c = 0
4. (2y2x – 3)dx + (2yx2 + 4)dy = 0


Rpta: x2y2 – 3x + 4y = c

5. (y3 – y2Sen(x) – x)dx + (3xy2 + 2yCos(x))dy = 0

Rpta: xy3 + y2Cos(x) – 1/2x2 = c
6. xy’ = 2xex – y + 6x2



Rpta: xy – 2xex + 2ex – 2x3 = c
7. 
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            Rpta: x + y + xy – 3Ln(xy) = c

8. 
[image: image145.wmf]0

y

x

dy

dx

x

9

1

1

y

x

3

3

2

3

2

=

+

÷

ø

ö

ç

è

æ

+

-




Rpta: x3y3 – Arctg(3x) = c

9. (Tg(x) – Sen(x)Sen(y))dx + Cos(x)Cos(y)dy = 0      Rpta: -Ln
[image: image146.wmf])

x

(

Cos

+ Cos(x)Sen(y) = c
10. (1 – 2x2 – 2y)y’ = 4x3 + 4xy


Rpta: y – 2x2y – y2 – x4 = c

11. (4x3y – 15x2 – y)dx + (x4 + 3y2 – x)dy = 0
Rpta: x4y – 5x3 – xy + y3 = c

12. 
[image: image147.wmf]dy
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Rpta: 
[image: image148.wmf]y
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13. 2xydx + x2dy = Cos(x)dx + dy


Rpta: c = yx2 – Sen(x) – y
14. (2xTg(y) + Sen(2y))dx + (x2Sec2(y) + 2xCos(2y) - ey)dy = 0  









Rpta: x2Tg(y) + xSen(2y) – ey = c

15. (3x2 + 2xy2)dx + (3y2 + 2x2y)dy = 0

Rpta: x3 + x2y2 + y3 = c

16. (Cos(2y) – 3x2y2)dx + (Cos(2y) – 2xSen(2y) – 2x3y)dy = 0










Rpta: 2xCos(2y) – 2x3y2 + Sen(2y) = c

17. (2xy – Tg(y))dx + (x2 – xSec2(y))dy = 0

Rpta: x2y – xTg(y) = c
18. (y/x – Ln(y))dx + (Ln(x) – x/y)dy = 0

Rpta: yLn(x) – xLn(y) = c

19. 
[image: image149.wmf]dx
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Rpta: xArctg(y) + yArctg(x) = c

20. xdx + ydy = 
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Rpta: x2 + y2 – 2Arctg(x/y) = c
21. 
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Rpta: 
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22. (x3 + exSen(y) + y3)dx + (3xy2 + exCos(y) + y3)dy = 0









Rpta: 
[image: image154.wmf]4
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23. (ySen(x) – Sen(y))dx – (xCos(y) + Cos(x))dy = 0

Rpta: xSen(y) + yCos(x) = c

24. (x3 – 3xy2 + 2)dx – (3x2y – y2)dy = 0

Rpta: 
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25. 
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Rpta: x2 + y2 = cx3
26. 
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Rpta: xLn(Ln(x-y)) = c

27. 
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Rpta: Ln(x + y) - 
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Rpta: 
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29. (Sen(y) – ySen(x))dx + (Cos(x) + xCos(y) – y)dy = 0
Rpta:

30. 
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Rpta:

31. (1 + Ln(x) + y/x)dx = (1 – Ln(x))dy

Rpta:

32. (3x2y + ey)dx + (x3 + xey – 2y)dy = 0

Rpta:

33. 
[image: image163.wmf]0
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Rpta: k = Ln(x) – 1/x + yey – cy + Arctg(y/x) – Arctg(x/y)

E.2 Resuelva la ecuación Diferencial dada sujeta a la condición inicial que se indica.

1. (x + y)2dx + (2xy + x2 – 1)dy = 0
;Y(1) = 1
Rpta: 1/3(x3) + x2y + xy2 – y = 4/3

2. (4y + 2x - 5)dx + (6y + 4x – 1)dy = 0 ;Y(-1) = 2
Rpta: 4xy + x2 – 5x + 3y2 – y = 8
3. (y2Cos(x) – 3x2y – 2x)dx + (2ySen(x) – x3 + Ln(y))dy = 0  ;Y(0) = e








Rpta: y2Sen(x) – x3y – x2 + yLn(y) – y = 0

4. (ex + y)dx + (2 + x + yey)dy = 0
;Y(0) = 1
Rpta:

5. 
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Rpta:

E.3  Hallar el valor de “K” de modo que la ecuación diferencial sea EXACTA
1. (y3 + kxy4 – 2x)dx + (3xy2 + 20x2y3)dy = 0

Rpta: k = 10
2. (2xy2 + yex)dx + (2x2y + kex – 1)dy = 0


Rpta: k = 1

3. (2x – ySen(xy) + ky4)dx – (20xy3 + xSen(xy))dy = 0
Rpta: k = 

4. (6xy3 + Cos(y))dx + (kx2y2 – xSen(y))dy = 0

Rpta: k = 

      E.4  

1. Obtenga una función M(x, y) de modo que la ecuación diferencial sea exacta


M(x, y)dx + (xexy + 2xy + 1/x)dy = 0

Rpta: M(x, y) = yexy + y2 – (y/x2) + h(x)
2. Determine una función Q(x, y) de modo que la ecuación diferencial sea exacta:
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Rpta: Q(x, y) =

F. FACTOR INTEGRANTE:
1. Factor Integrante que depende de “X”:






[image: image166.wmf]ò

=

m

¶

¶

-

¶

¶

dx

Q

x

Q

y

P

)

x

(

e


2. Factor Integrante que depende de “Y”:
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3. Factor Integrante que depende de “XY”:



( = f(x, y) = f(z)  ; Donde z = xy






[image: image168.wmf]ò

=

=

m

-

¶

¶

-

¶

¶

-

dz

yQ

xP

x

Q

y

P

)

z

(

)

x

(

e

f


4. Factor Integrante que depende de “XY”: ,(Otra forma)





f(x, y) = ((x).((y)



Resolvemos por tanteo: 
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Donde: 
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Ejercicios:

Resolver las siguientes ecuaciones Diferenciales:

1. (x + y)dx + xLn(x)dy = 0



Rpta: x + yLn(x) + c = 0

2. y(Ln(x) – Ln(y))dx = (xLn(x) – y – xLn(y))dy
Rpta: xLn(x) – x – xLn(y) + yLn(y) = cy
3. y2Cos(x)dx + (4 +5ySen(x))dy = 0


Rpta: c = y5(1 + Sen(x))

4. 2xe2y
[image: image172.wmf]dx

dy

= 3x4 + e2y




Rpta: c = x3 - 
[image: image173.wmf]x
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5. 6xydx + (4y + 9x2)dy = 0



Rpta: 3x2y3 + y4 = c

6. y(x + y + 1)dx + (x + 2y)dy = 0


Rpta: yxex + y2ex = c

7. (x – y + 1)dx – dy = 0



Rpta: ex(x – y) = c

8. (y + Cos(x))dx + (x + xy + Sen(x))dy = 0

Rpta: (xy + Sen(x))ey = c

9. (2y2 + 3x)dx + 2xydy = 0



Rpta: x2y2 + x3 = c

10. (y + xy2)dx – xdy = 0



Rpta: 
[image: image174.wmf]2
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11. (2xy + x2y + y3/3)dx + (x2 + y2)dy


Rpta: yex(x2 + y2/3) = c

12. (2x – y3)dx – 3y2dy = 0



Rpta: c = x2 – y3x

13. 2ydx + (1 – Ln(y) – 2x)dy = 0


Rpta: c = 1/y(2x + Ln(y))

14. (y – xy2.Sen(xy))dx + (4x – x2ySen(xy))dy = 0
Rpta: c = Ln(x) + 4Ln(y) + Cos(xy)
15. (2x3y-3 – y)dx + (2x3y3 – x)dy = 0


Rpta: 

16. (x2 + y)dx – xdy = 0



Rpta: 
[image: image175.wmf]x
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17. (xy2 – y)dx + (x2y + x)dy = 0


Rpta: xy + Ln(y/x) = c

18. (xy3 + 1)dx + x2y3dy = 0



Rpta: 2x3y3 + 3x2 = c

19. xdy – ydx + (y2 – 1)dy = 0



Rpta: y2 – x + 1 = cy

20. xdy + ydx = x2ydy




Rpta: (xy)-1 + Ln(y) = c
21. x2y3dx + (x3y + y + 3)dy = 0


Rpta: 
[image: image176.wmf]c
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22. x2dx – (x3y2 + 3y2)dy = 0



Rpta: 
[image: image177.wmf]3
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23. (xy2 + x2y2 + 3)dx + x3ydy = 0


Rpta: e2x(x2y2 + 3) = c
24. (1/x)dx – (1 + xy2)dy = 0



Rpta: ey(y2 – 2y + 2 + 1/x) = c

25. (x4Cos(x) + 2y2x)dx – 2x2ydy = 0


Rpta: c = Sen(x) – y2/x2
26. (xCos(y) – ySen(y))dy + (xSen(y) + yCos(y))dx = 0









Rpta: (xSen(y) + yCos(y) – Sen(y))ex = c

27. (2 - xy)ydx + (2 + xy)xdy = 0


Rpta: c = Ln
[image: image178.wmf]x
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28. (y2 + y/x)dx + (1 – xLn(y) – xy)dy = 0

Rpta: c = Ln(x/y) - 
[image: image180.wmf]y
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29. (y – xy2Sen(xy))dx + (4x – x2ySen(xy))dy = 0
Rpta: c = Ln(x) + Cos(xy) + 4Ln(y)
30. (-xySen(x) + 2yCos(x))dx + 2xCos(x)dy = 0
Rpta: x2y2 + x3 = c

31. –y2dx + (x2 + xy)dy = 0



Rpta: 

32. (x2y + xy2 – y3)dx + (y2x + yx2 – x3)dy = 0
Rpta: 

33. (x2 + 2x + y)dx + (1 – x2 – y)dy = 0

Rpta: ex – y(x2 + y) = c

34. (Cos(x) – Sen(x) + Sen(y)dx + (Cos(x) +Sen(y) + Cos(y))dy = 0








Rpta: ex + y(Cos(x) + Sen(y)) = c

35. (x + y2)dx – 2xydy = 0



Rpta: c = Ln(x) – y2/x

36. (y/x)dx + (y3 – Ln(x))dy = 0


Rpta: 1/y.Ln(y) + ½(y2) = c
37. (x3 – 2y3 – 3xy)dx + (3xy2 + 3x2)dy = 0

Rpta: 

38. (x2 + 2xy – y2)dx + (y2 + 2xy – x2)dy = 0

Rpta:

39. (5x2 + 2xy + 3y3)dx + 3(x2 + xy2 + 2y3)dy = 0
Rpta: (x2 + y3)(x + y)3 = c

40. 1/x(2x – y)dx – 3y2dx = 0



Rpta:

41. (xy3 + 2x2y2 – y2)dx + (x2y2 + 2x3y – 2x2)dy = 0
Rpta:

42. x4y(3ydx + 2xdy) – x(ydx – 2xdy) = 0

Rpta:

G. ECUACIÓN DIFERENCIAL LINEAL DE PRIMER ORDEN:
[image: image512.wmf]dx
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Es de la forma:     


Ejercicios:

Hallar la solución de la ecuación Diferencial dada:

1. 
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Rpta: y = 
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2. Cos(y)dx = (xSen(y) + Tg(y))dy


Rpta: x = 
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3. yLn(y)dx + (x – Ln(y))dy = 0


Rpta: 2xLn(y) = Ln2(y) + c

4. y’ + yCos(x) = e-Sen(x)



Rpta: yesen(x) = x + c

5. 3xydx = Sen(2x)dx – dy
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6. y’ + 2xy + x = 
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Rpta: (2y + 1) 
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7. (x – Sen(y))dy + Tg(y)dx = 0 
;Y(1) = (/2
Rpta: 8xSen(y) = 4Sen2(y) + 3

8. (x2 + 1)dy = (x3 + xy + x)dx


Rpta: y = x2 + 1 + c
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9. 2xdy = (y – 3x2Ln(x)dx



Rpta: y = 2/3(x2) – x2Ln(x) + c
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Rpta: y = ex + c(2x + 1)

11. 
[image: image190.wmf]dx
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Rpta: y = x + x2 + cx2e1/x
12. x(Ln(x))y’ – y = x3(3Ln(x) – 1)


Rpta: y = cLn(x) + x3
13. y’ = 
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Rpta: x = 8Sen2(y/2) + ce-Cos(y)
14. y’Sec2(y) + 
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Rpta: Tg(y) = 
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15. 2yy’ - 
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Rpta: y2e1/x = ex + c

16. x(x – 1)Cos(y)
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17. Cos2(x)
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+ y = Tg(x)
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18. y’ – y = 1 + x + x2


;Y(0) = 0
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19. (1 – Cos(x))dy + (2ySen(x) + Tg(x))dx = 0
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Rpta: y = e-xLn(ex + e-x) + ce-x
21. ydx – (2x + y3)dy = 0
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22. ydx + (xy + 2x - yey)dy = 0
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23. (1 + y2)dx = 
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Rpta: x = (-Cos(y) + c)
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24. (y2 – 1)dx = y(x + y)dy
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25. xy’ + 2y = ex + Ln(x)
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;Y(0) = -1
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28. y’ + yCos(x) = Sen(x)Cos(x)
;Y(0) = 1
Rpta: y = 2e-sen(x) + Sen(x) – 1

29. y’ – y = 2x
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30. (x2 + x)dy = (x5 + 3xy + 3y)dx
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31. Cos2(x)
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32. xdy + (xy + 2y - 2e-x)dx = 0
;Y(1) = 0
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33. y’ + xSen(2y) = x
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Rpta: Tg(y) = (x2/2 + c) 
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34. x(x – 1)y’ + y = x2(2x – 1)
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H. ECUACIÓN DIFERENCIAL DE BERNOULLI:
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Es de la forma: 
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Donde: 


Ejercicios:

Resolver las siguientes Ecuaciones Diferenciales:

1. xy’ + y = x2y2




Rpta: y = 
[image: image208.wmf])
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2. xdy + ydx = dx/y2




Rpta: y3 = 1 + cx-3
3. y.y’ + y2Cotg(x) = Cosc2(x)


Rpta: y2 = (2x + c)(sen(x))-2
4. 
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Rpta: Cos2(x) = y2(c + 2Sen(x))

5. 2xy
[image: image211.wmf]dx
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- y2 + x = 0




Rpta: y2 = xLn(c/x)

6. ydx + (x – ½.x3y)dy = 0



Rpta: x2 = 
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7. 2Sen(x)y’ + yCos(x) = y3(xCos(x) – Sen(x))
Rpta: 1/y2 = cSen(x) + x

8. 3xdy = y(1 + xSen(x) – 3y3Sen(x))dx

Rpta: y3(3 + cecos(x)) = x

9. xdy + 2ydx = 2x2y-3/2



Rpta: y-1/2 = cx – x2
10. 2yy’ + y2Cotg(x) = Cosc(x)


Rpta: y2Sen(x) = x + c

11. (yLn(x) – 2)ydx = xdy
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12. x2y’ + 2x3y = y2(1 + 2x2)



Rpta: 1/y = c
[image: image213.wmf]2

x

e

+ 1/x

13. y’ + y
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14. (1 + x2)y’ = xy + x2y2


Rpta: 
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15. (x2 + y2 + 1)dy  + xydx = 0



Rpta: y4 + 2x2y2 + 2y2 = c

16. x2y’- 2xy = 3y4


;Y(1) = ½
Rpta: y-3 = 
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17. xy’ + y = 1/y2




Rpta: y3 = 1 + cx-3
18. x3dy = 2Cos(y)dy – 3x2dx
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Rpta: y = 
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20. x
[image: image220.wmf]dx
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Rpta: cxy + y(Ln(x) + 1) = 1

21. (x2 + y2)dx – xydy = 0
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22. xy2y’ = y3 – x3
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23. 2xy
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Rpta: y2 = -4x2 + cx3
24. y’ =
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Rpta: y1/2 = (1/2Ln(x) + c)x2
25. 3x2y’ + y4 = 2xy




Rpta:

26. (x2Cos(x) + 4y2x)dx - 4x2ydy = 0
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27. 
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Rpta: y1/2 = 3 + 2
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28. dx(x4Cos(x) + 2y2x) – 2x2ydy = 0
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29. Sen(y)
[image: image229.wmf]dx
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= Cos(x)(1 – Cos(y)x)
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30. 
[image: image230.wmf]dx
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31. 3y2
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- ay3 – x – 1 = 0
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32. 
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dy

+ 2xy = y2(1/y + 4x – 2)
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33. 
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Rpta: y-3 = x + 1/3 + ce3x
34. x2
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Rpta: ex/y = cx

35. xy(1 + xy2) 
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;Y(1) = 0
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36. 8xy’ – y = - 
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Rpta: y4 = c
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37. x
[image: image240.wmf]dx
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 - (1 + x)y = xy2
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38. 3(1 + x2) 
[image: image241.wmf]dx

dy

 = 2xy(y3 – 1)



Rpta: 1/y3 = 1 + c(1 + x2)

39. (xy3 – y3 – x2ex)dx + 3xy2dy = 0


Rpta: y3 = (e2x/2 + c)e-(x – Ln(x))
40. y’ + 
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I. ECUACIÓN DIFERENCIAL DE RICATTI:

Es de la  forma:       
[image: image245.wmf]dx
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 + P(x).y = Q(x).y2 + R(x)

Puede resolverse si se conoce una solución particular y = ((x)
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Luego hacemos el cambio: 


Sustituimos en la ecuación de Ricatti, simplificamos y se obtiene una Ecuación de Bernoulli


Ejercicios:

Resuelva la ecuación de Ricatti dada:

1. 
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2. 
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5. 
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6. 
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7. 
[image: image269.wmf]dx

dy

= Cos(x) – y – y2Tg(x)Sec(x)
; ((x) = Cos(x)
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10. 2x2y’ = (x – 1)(y2 – x2) + 2xy
; ((x) = x
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J. ECUACIÓN DE LAGRANGE:
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Es de la forma:  

K. ECUACIÓN DE CLAIRAUT:
[image: image522.wmf]z

3

y

dx

dz

+

=

[image: image523.wmf]z

dx

dy

=



Es de la forma:  


Ejercicios:

Resuelva las siguientes ecuaciones y obtenga la solución singular en cada caso, cuando sea posible:
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1. y  = xy’ + 1 – Ln(y’)
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2. 2y’x – y + Ln(y’/4) = 0
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3. y – x + y’(y’ – x) = 0
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5. y = (x + 4)y’ + (y’)2
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6. y(y’)2 + (2x – 1)y’ = y
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7. y = xp + 
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8. y + x(y’)2 – (y’)2 = 1
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9. ey – px = p2   


      ;y’ = p
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10. y = xy’ + y’Ln(y’)
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11.   xy’ – y = ey’



Rpta:

12. [image: image546.wmf]1

z

dx

dy

=

+

[image: image547.wmf])

x

(

Ln

y

x

2

dx

dz

2

=

+

 2xy’ – 2y’ – y + 1 = 0
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13. y + (y’)2 = y’x 
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14. y – y’x =  
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15. [image: image552.wmf]2
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y = (p – 1)x + p + 1
        ;y’= p
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16. [image: image554.wmf]2
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Rpta:
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17. y = x(1 + y’) + y’2
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18. y = (x – 5)p + p2
      ;y’ = p
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19. y =xy’ + y’2
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20. [image: image562.wmf]17
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L. ENVOLVENTE DE UNA FAMILIA DE CURVAS: 

Una curva “L” se dice ser la curva de la envolvente de la familia: F(x, y, c) = 0, si en cada punto de “L” la gráfica F(x, y, c) = 0 es tangente a “L” para diferentes valores de c.


Ejercicios:

Hallar la envolvente de las siguientes familias:

1. (x – c)2 + y2 = a2




Rpta: y = ( a
2. y = cx – c2





Rpta: y = x2/4
3. cy – (c – x)2 = 0




Rpta: y = 0; -4x
4. x2 = 2c(y – 2c)




Rpta: y = ( 2x
5. c2y + cx – 1 = 0




Rpta: x2 = -4y
6. (x – c)2 + (y – c)2 = 1
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M. TRAYECTORIAS ORTOGONALES:

Dos curvas C1 y C2 se dice que son ortogonales en un punto, si y sólo sí sus tangentes T1 y T2 son perpendiculares en el punto de intersección.

Ejercicios:

Hallar las Trayectorias Ortogonales de la Familia de curvas dadas:

1. y = cx/(1 + x)




Rpta: 3y2 + 3x2 + 2x3 = c2
2. 4y + x2 + 1 + ce2y = 0



Rpta: y = 
[image: image283.wmf]2
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+ kx-4
3. y = 1/Ln(cx)




Rpta: 2y3 = 3x2 + k

4. exCos(y) = c





Rpta: exSen(y) = k

5. y = c(Sen(x) + Tg(x))



Rpta: y2 = 2(k – Sen(x))

6. y = Tg(c + (x/2)




Rpta: x = -(/2(y – y3/3) + k

7. y2 + 2ax = a2    ; (a>0)



Rpta: y2 – 2bx = b2  ;(b>0)

8. y2 = 2x2(1 – cx)




Rpta: x2 = -3y2Ln(ky)

9. y = c/(1 + x2)




Rpta: 2y2 = 2Ln(x) + x2 + k

10. y = Ln(Tg(x) + c)




Rpta: 
11. y = 
[image: image284.wmf]cx
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Rpta: x2 = y - 
[image: image285.wmf]3

y

3

+ k
12. (x – 1)2 + y2 + kx = 0



Rpta: x2 + y2 – 1 = cy

13. y = 
[image: image286.wmf]cx
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Rpta: x3 + y3 = k

14. y(x2 + 1) = cx




Rpta: y2 = x2 + 2Ln[k(x2 – 1)]

15. y = xTg(1/2)(y + c)




Rpta: x2 + y2 = cex
16. 
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Rpta:
17. Tgh2(x) + Tgh2(y + c) = 1



Rpta: Cosh(x) = y + k

18. x2 – y2 = cx





Rpta: y(y2 + 3x2) = k

19. y2 = 
[image: image288.wmf]x
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Rpta: (x2 + y2)2 = k(2x2 + y2)

20. y2 = 4c(x + c)




Rpta: y2 = 4k(x + k)

21. y = Ln[Tg(x + sen(x) + c)]



Rpta: 2Senh(y) + Tg(x/2) = c

22. xy = c(x – 1)2




Rpta:

23. y2 – x2 = cx3





Rpta: 

24. y = -x – 1 + cex




Rpta:

25. x2 + ay2 = b
; a) Si a es Parámetro y b es constante fija 
Rpta: x2 + y2 = 2bLn(x) + c




  b) Si b es Parámetro y a es constante fija
Rpta: y = cxa
26. Cos(y) – aCosh(x) = cSenh(x)     ; a: ctte. fija 
Rpta: Cosh(x) – aCos(y) = cSen(y)
N. ECUACIONES DIFERENCIALES RESOLUBLES EN Y’.


ECUACIONES DIFERENCIALES DE PRIMER ORDEN Y GRADO SUPERIOR:

1. xy(y’)2 – (x2 + y2)y’ + xy = 0


Rpta: (y - cx)(y2 – x2 + c) = 0
2. x2(y’)2 – 3xyy’ + 2y2 = 0



Rpta: (xy + c)(x2y + c) = 0

3. xy(y’)2 + (x2 + xy + y2)y’ + x2 + xy = 0

Rpta: (2xy + x2 – c)(x2 + y2 – c) = 0

4. x2(y’)2 + xyy’ + 6y2 = 0



Rpta: (y – cx2)(y – cx-3) = 0
5. x(y’)2 + (y – 1 – x2)y’ – x(y – 1) = 0

Rpta: (2y – x2 + c)(xy – x + c) = 0

6. (x2 + x)(y’)2 + (x2 + x – 2xy – y)y’ – xy = 0
Rpta: [y – c(x + 1)][y + xLn(cx)] = 0 

7. xy(y’)3 + (x2 + y2)(y’)2 – y2(y’) – (x2 + xy) = 0
Rpta:
8. (y’)4 – (x + 2y + 1)(y’)3 + (x + 2y + 2xy)(y’)2 – 2xyy’ = 0
Rpta:

9. x(y’)2 – 2yy’ + 9x = 0



Rpta:

O. ECUACIONES DIFERENCIALES RESOLUBLES EN P (Y’ = P):
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1. x = Sen(y’) + Ln(y’)



Rpta: 

[image: image566.wmf]0

)

x

(

Ln

z

x

2

dz

dy

2

=

+

+

[image: image567.wmf]1

y

dx

dz

=

+


2. y = y’2.ey’





Rpta:
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3. 4y = x2 + y’2




Rpta:
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4. y = (1 + p)x  + p2




Rpta:

5. [image: image572.wmf]1
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yp2 – xp + 3y = 0




Rpta: 
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6. 2px – y + 2Ln(p) – Ln(4) = 0


Rpta:
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7. x = p2 + y





Rpta:


8. 4x = py(p2 – 3)




Rpta:


9. p2 – xp – y = 0




Rpta:


10. x = p/y + Ln(p) – Ln(y)



Rpta:

EJERCICIOS VARIOS: (Exámen)
A. Resolver las siguientes Ecuaciones Diferenciales:

1. (xy – 2x + 4y – 8)dy = (xy + 3x – y – 3)dx

Rpta: 
[image: image289.wmf]5
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2. (Tg(x) – Sen(x)Sen(y))dx + Cos(x)Cos(y)dy = 0
Rpta: Sen(x)Cos(x) – Ln(Cos(x)) = C
3. y’Sen(y) = Cos(y)(1 – xCos(y))


Rpta:

4. xdy + 2y = 2x2y3/2dx




Rpta:

5. y(y’)2 + (2x – 1)y’ = y



Rpta:

6. (xy3 – y3 – x2ex)dx + 3xy2dy = 0


Rpta:

7. (2x + 3y – 1)dy – (-6y + 4x – 5)dx = 0

Rpta:
8. y’ = 
[image: image290.wmf]y
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Rpta:

9. 
[image: image291.wmf]y

x

dy + (y3 – Ln(x))dy = 0



Rpta:
10. ex = 
[image: image292.wmf]'
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Rpta:

11. y = xy’ + 1/y’





Rpta:

12. (x – 2y + 5)dx + (2x – y + 4)dy = 0


Rpta:

13. y(2xy + 1)dx = -x(1 + 2xy + x3y3)dy

Rpta:

14. y’ = 
[image: image293.wmf]y
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Rpta:

15. (y + Cos(x))dx + (x + xy + Sen(x))dy = 0 

Rpta:
16. 
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[image: image295.wmf]dx
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Rpta:

17. 3xydx = Sen(2x)dx – dy 



Rpta: y  = 
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18. 8xy’ – y = 
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Rpta: y4 = C
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19. y’ = 
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Rpta: x = 8Sen2(y/2) + ce-Cos(y)
20. 2yy’ - 
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Rpta: y2e1/x = ex + c
21. 
[image: image301.wmf]x
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Rpta: y = 
[image: image302.wmf]x
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22. (x + 1)dy – nydx = ex(1 + x)n + 1dx


Rpta: y = (x + 1)n(c + ex)

23.  
[image: image303.wmf]dx
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Rpta: y =

24. y’ = 
[image: image304.wmf]1
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Rpta: y =

25. 2y = xy’ + y’Ln(y’)




Rpta: y =

26. (x2 + y2 + 1)dy + xydx = 0



Rpta: y4 + 2x2y2 + 2y2 = c

27. yx’ + x = 1/x2 





Rpta: x3 = 1 + cy-3
28. x = 
[image: image305.wmf]y
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          Rpta: Ln(y ) - 
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29. y2Cos(x)dx + (4 + 5ySen(x))dy = 0 


Rpta:

30. 2xe2ydy = 3x4 + e2y




Rpta:

31. z - 
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Rpta:

32. (x – 1)3y’ + 4(x – 1)3 = x + 1



Rpta:

B. Plantear todas las posibles formas de solución de las siguientes ecuaciones diferenciales:

1. y’ = 
[image: image311.wmf]1
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Rpta:

2. (3x2 + y2)dx – 2xydy = 0



Rpta:

3. (1 + x2)y’ – xy – a = 0



Rpta:

4. y’Sen(y) = Cos(y)(1 – xCos(y))


Rpta:

5. (x3y – y2 – 2y)dy = x2ydx



Rpta:
C. Encuentre las trayectorias Ortogonales de la familia de curvas determinada por la ecuación diferencial:

1. 
[image: image312.wmf]y
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 + (xy – x2) + x3(y2 – 2yx + x2) = 1

Rpta:
2. (2xy4ey + 2xy3 + y)dy – (x2y4ey – x2y2 – 3x)dx = 0
Rpta:

3. y’ = 
[image: image313.wmf]xy
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Rpta:


ECUACIONES DIFERENCIALES DE ORDEN SUPERIOR    
A. ECUACIONES DIFERENCIALES DE 2do ORDEN REDUCIBLES A 1er ORDEN:
1. xy’’ – y’ = x2ex




Rpta: y = ex(x – 1) + 
[image: image314.wmf]2
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2. yy’’ – y’ + y’3 = 0




Rpta: C2
[image: image315.wmf]1
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3. y’’ + (y’)2 – 2eyy’ = 0



Rpta: ey = C1Tg(C1x + C2)

4. x2y’’ + (y’)2 – 2xy’ = 0



Rpta: y = 
[image: image316.wmf]2
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Ln(C1x – 1) + C2
5. y’’ + (y’)2 + 1 = 0




Rpta: y = Ln(Cos(C1 – x) + C2)

6. xy’’ = y’ + (y’)3




Rpta: y = 
[image: image317.wmf]1
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(1 – C12x2)1/2 + C2
7. xy’’ – y’ = 0





Rpta: y = C1 + C2x2
8. y’’ + 2y(y’)3 = 0




Rpta: 1/3(y3) – C1y = x + C2
9. (1 + x2)y’’ + xy’ + ax = 0



Rpta: y = -ax + C1Ln(x + 
[image: image318.wmf]2

x

1

+
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10. 2y’’ = (y’)2 + 1




Rpta: y = -2Ln
[image: image319.wmf]÷

ø

ö

ç

è

æ

+

1

C

2

x

Cos

+ C2
11. x2y’’ – x2y’ = 3 – x2



Rpta: y = x-1 + x + C1x2 + C2
12. y’’ + y’Tg(x) = Sen(2x)



Rpta: y = C2 + C1Sen(x) – x – 1/2Sen(x)

13. (y’’)2 + (y’)2 = a2




Rpta: y = C2 – aCos(x + C1)

14. yy’’ + (y’)2 = 0




Rpta: y2 = C1x + C2
15. y2y’’ + (y’)2 = 0




Rpta: C1Ln(y) = y – C1x + C2
16. xy’’ = y’Ln
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Rpta: y = 
[image: image321.wmf]1

xC

2

1

1

1

e

C

1

C

x

+

÷

÷

ø

ö

ç

ç

è

æ

-

+ C2
17. xy’’ + y’ = 0




Rpta: y = C1 + C2Ln
[image: image322.wmf]x


18. y’’ + 2yy’ = 0




Rpta: y = x1/3(C1Ln(x) + C2)
19. yy’’ + (1 + y)(y’)2 = 0



Rpta: ey(y – 1) = C1x + C2
20. y’’ = y’ey





Rpta: y – Ln(ey + C1) = C1x + C2
21. x2y’’ = y’(2x – y’)   ;y(-1) = 5 , y’(-1) = 1

Rpta: 2y – 1 = (x – 2)2 + 8Ln(x + 2)

22. 2y’’ = Sen(2y)
;y(0) = -(/2 , y’(0) = 0
Rpta: x = Ln(-Cos(y) – Cotg(y))
23. 1 + (y’)2 = 2yy’’
;y = 1 e y’ = 1 para x = 1
Rpta:
24. xy’’ – ½(y’’) = y’




Rpta:

25. y’ – xy’’ – (y’’)2 = 1



Rpta:

26. y’’(y – 1) = (y’)2




Rpta:

27. x2y’’ = 2xy’ + x4




Rpta:

28. yy’’ – (y’)2 = y2Ln(y)



Rpta:

29. y’’x = y’(1 + Ln(y’/x))



Rpta:
30. xy’’ = y’ + x(y’)2




Rpta:

31. x2y’’ + (y’)2 = 0




Rpta:
32. y’’ + (Tg(x))y’ = 0




Rpta:

33. y2y’’ = y’





Rpta:

34. xy’’ – (y’)3 – y’ = 0




Rpta:

35. y’’ = ex(y’)2





Rpta:

36. (y’)2 = 2yy’’





Rpta:

37. x2y’’ = y’(2x – y’)




Rpta:

38. (y’’’)2 + (y’’)2




Rpta: y = Sen(C1 + x) + C2.x + C3
39. y’’’ = xex

;y(0) = y’(0) = y’’(0) = 0
Rpta: y = (x – 3)ex + x2/2 + 2x + 3

40. y’’’ = Sen(x) + Cos(x)



Rpta:

41. y’’ = y’/x + xSen(x)



Rpta:

42. y’’’ = 
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Rpta:

43. 
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Rpta: 

B. ECUACIONES DIFERENCIALES LINEALES DE ORDEN “n”:

Es de la forma: 




anyn + an-1yn-1 +………+ a3y’’’ + a2y’’ + a1y’ + a0y = F(x)

Si 

B.1  Resolver las siguientes Ecuaciones Diferenciales Homogéneas:

1. 2y’’ – 5y’ – 3y = 0




Rpta: y = C1e-x/2 + C2e3x
2. y’’ + 10y’ + 25y = 0



Rpta: y = C1e5x + C2e5xx

3. y’’ + y’ + y = 0



          Rpta: y = e-x/2
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4. y’’’ – y’’ – 4y’ + 4y = 0



Rpta: y = C1ex + C2e2x + C3e-2x
5. y’’’ + 3y’’ – 4y = 0




Rpta: y = C1ex + C2e-2x + C3xe-2x
6. 3y’’’ – 19y’’ + 36y’ – 10y = 0


Rpta: y = C1ex/3 + e3x(C2Cos(x) + C3Sen(x))

7. yIV + 2y’’ + y = 0


Rpta: y = C1Cos(x) + C2Sen(x) + C3xCos(x) + C4xSen(x)

8. y’’’ + y = 0





Rpta:

9. y’’’ – 5y’’ + 3y’ + 9y = 0



Rpta: y = C1e-x + C2e3x + C3xe3x
10. y’’’ – 2y’’ + 2y’ = 0



Rpta: y = C1 + ex(C2Cos(x) + C3Sen(x))

11. yIV + 4y’’’ + 10y’’ + 12y’ + 5y = 0
Rpta: y = (C1 + C2x)e-x + e-x(C3Cos(2x) + C4Sen(2x))

12. (D3 – D2 – 12D)y = 0



Rpta: y = C1 + C2e4x + C3e-3x
13. (D3 – 3D2 + 3D – 1)y = 0



Rpta: y = C1ex + C2xex + C3x2ex
14. (D4 + 6D3 + 5D2 – 24D – 36)y = 0


Rpta: y = C1e2x + C2e-2x + C3e-3x + C4xe-3x
15. (D3 – D2 + 9D – 9)y = 0



Rpta: y = C1ex + C2Cos(3x) + C3Sen(3x)
16. (D4 + 4D2)y = 0




Rpta: y = C1 + C2x + C3Cos(2x) + C4Sen(2x)

17. (D4 – 6D3 + 13D2 – 12D + 4)y = 0


Rpta: y = (C1 + C2x)ex + (C3 + C4x)e2x
18. (D6 + 9D4 + 24D2 + 16)y = 0


Rpta: y = C1Cos(x) + C2Sen(x) + (C3 + 








C4x)Cos(2x) + (C5 + C6x)Sen(2x)

19. (D4 – 6D3 + 12D2 – 8D)y = 0


Rpta: y = C1 + C2e2x + C3xe2x + C4x2e2x
20. yVI – y = 0





Rpta:

21. yVI + y = 0





Rpta:

B.2  Resolver, utilizando el método de los coeficientes indeterminados para las siguientes ecuaciones Diferenciales NO HOMOGÉNEAS:

1. y’’ – 8y’ + 7y = 14




Rpta: y = C1ex + C2e7x + 2

2. y’’ + 3y’ + 2y = 4x2




Rpta: y = C1e-x + C2e-2x + 2x2 – 6x + 7

3. y’’ – y’ + y = x3 + 6

           Rpta: y = ex/2
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 + x3 + 3x2
4. y’’ – 4y’ + 4y = 4(x – 1)



Rpta: y = e2x(C1x + C2) + x – 2

5. y’’ + 2y’ + 2y = 2(x + 1)2



Rpta: y = e-x(C1Cos(x) + C2Sen(x)) + x2
6. y’’’ – 3y’’ + 3y’ – y = (2 + x)(2 – x)

Rpta: y = (C1 + C2x + C3x2)ex + x2 + 6x + 8

7. yIV – 2y’’ + y = x2 – 5 



Rpta: y = (C1 + C2x)ex + (C3 + C4x)e-x + x2 – 1

8. (D3 – 4D)y = x




Rpta: y = C1 + C2e2x + C3e-2x – x2/8
9. (D3 + D2)y = x2 – x + 2


       Rpta: y = C1 + C2x + C3e-x + 
[image: image327.wmf]2
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10. y’’ + 2y’ + y = e2x




Rpta: y = (C1 + C2x)e-x + e2x/9

11. y’’ – y = ex





Rpta: y = C1ex + C2e-x + 
[image: image328.wmf]2

1

xex
12. y’’ – 3y’ – 10y = Cosh(2x)



Rpta: y = C1e5x + C2e-2x - 
[image: image329.wmf]x
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13. y’’ – 4y’ + 4y = 4Senh(2x)



Rpta: y = (C1 + C2x)e2x + x2e2x – e-2x/8
14. y’’ – y’ = ex + 1 




Rpta: y = C1 + C2ex + xex – y 

15. y’’ – 5y’ – 24y = 8e8x – 3e-3x


Rpta: y = C1e8x + C2e-3x + 
[image: image330.wmf]11
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e8xx + 
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16. y’’’ – 2y’’ – 4y’ + 8y = 4Cosh(2x)
   Rpta: y = C1e-2x + C2e2x + C3xe2x + 
[image: image332.wmf]4
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[image: image333.wmf]8

1

xe-2x
17. yIV – 8y’’ + 16y = (Senh(x))2


Rpta: y = yH + 
[image: image334.wmf]32
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18. 2y’’’ – 3y’’ – 3y’ + 2y = (ex + e-x)


Rpta:

19. (2D2 + 5D – 3)y = 
[image: image335.wmf]x
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Rpta: y = (C1 + x/7)ex/2 + C2e-3x – e-x/2 – 1/3

20. (D2 + 2)y = ex + 2




Rpta: y = C1Cos(
[image: image336.wmf]2
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21. (D3 + 2D2 – D – 2)y = ex + x2
         Rpta: y = C1ex + C2e-x + C3e-2x – 
[image: image339.wmf]x
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22. y’’ + 4y = 4Sen(2x)




Rpta: y = C1Cos(2x) + C2Sen(2x) – xCos(2x)

23. y’’ + y = Cos(x)




Rpta: y = C1Cos(x) + C2Sen(x) + 
[image: image340.wmf]2
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24. y’’ +y’ -2y = 8Sen(2x)


         Rpta: y = C1ex +C2e-2x - 
[image: image341.wmf]5
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25. y’’ + 25y = 20Sen(5x)


           Rpta: y = C1Cos(5x) + C2Sen(5x) – 2xCos(5x)
26. y’’ + y’ – 6y = Sen(x)Cos(x)

          Rpta: y = C1e2x +C2e-2x-
[image: image342.wmf]104
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27. yIV – y = Sen(x) – 2Cos(x)


           Rpta: y = C1ex + C2e-x + C3Cos(x) + C4Sen(x) + 









          
[image: image343.wmf]4
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28. y’’ + y’ = Sen2(x)



          Rpta: y = C1 +C2e-x +
[image: image344.wmf]2
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+
[image: image345.wmf]20
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29. y’’ – 3y’ = 8e3x + 4Sen(x)


        Rpta: y = C1+C2e3x +
[image: image346.wmf]3
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30. y’’ + 4y = 2Sen(2x) – 3Cos(2x) + 1 

Rpta: y = C1Cos(2x) + C2Sen(2x) - 
[image: image349.wmf]4
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+ 2Cos(2x)) + 
[image: image350.wmf]4
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31. y’’ – 2y’ – 3y = x(1 + e3x)


   Rpta: y = C1e3x + C2e-x + 
[image: image351.wmf]9
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[image: image352.wmf]16
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32. y’’ + 6y’ + 8y = 3e-2x + x/2 + Cos(x)

Rpta: y = C1e-4x + C2e-2x + 
[image: image353.wmf]2
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33. (D2 – 4D + 4)y = x3e2x + xe2x


Rpta: y = C1e2x + C2xex +
[image: image355.wmf]20
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[image: image356.wmf]6
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34. (D2 + 2D + 2)y = x2 + Sen(x)


Rpta: y = e-x(C1Cos(x) + C2Sen(x)) + 
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35. (D2 - 9)y = x + e2x – Sen(2x)


Rpta: y = C1e3x + C2e-3x - 
[image: image358.wmf]13
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36. (D2 + 1)y = 12Cos2(x)



Rpta: y = C1Cos(x) + C2Sen(x) + 6 – 2Cos(2x)

37. (D3 - D)y = 2Sen(x) +4Cos(x) + 6x
         Rpta: y = C1 +C2x +C3e-x – 2Sen(x)+Cos(x) – 3x2
38. y’’ + 4y’ + 4y = e-2xSen(x)



Rpta: y = e-2x(C1 + C2x) – e-2xSen(x)

39. y’’ + 2y’ + 5y = 4e-x(Cos(2x) – 2Sen(2x))

Rpta: y = e-x(C1Cos(2x) + C2Sen(2x)) + xe-x 









        (2Cos(2x) + Sen(2x))
40. y’’’ + y’’ – 2y = e-x(2Cos(x) + Sen(x))

Rpta: y = C1ex + e-x(C2Cos(x) + C3Sen(x)) - 












[image: image359.wmf]2

xe

x

-

Sen(x)

41. y’’ + y’ + y = xSen(x)


Rpta: y = e-x/2
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      Sen(x) + 2Cos(x) – xCos(x)

42. y’’ + 9y = 2xSen(x) + xe3x


Rpta: y = C1Cos(3x) + C2Sen(3x) + 
[image: image361.wmf]4
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43. y’’ + y = xSen(x)


           Rpta: y = C1Cos(x) + C2Sen(x) – 
[image: image364.wmf]4
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44. y’’ – 2y’ + 5y = exSen(x)


Rpta: y = ex[C1Cos(2x) + C2Sen(2x)] + 
[image: image366.wmf]3
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45. y’’ – 4y’ + 5y = 2Cos(x)Senh(x/ex)
Rpta: y = e2x(C1Cos(x) + C2Sen(x)) + 
[image: image367.wmf]8
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46. (D2 + 1)y = -2Sen(x) + 4xCos(x)

Rpta: y = C1Cos(x) + C2Sen(x) + 2xCos(x) + x2Sen(x)

47. (D2 + 4)y = x2Sen(2x)
          Rpta: y = 
[image: image369.wmf]÷

ø

ö

ç

è

æ

-

+

3

1

x

12

1

x

32

1

C

Cos(2x) + 
[image: image370.wmf]÷

ø

ö

ç

è

æ

+

2

2

x

16

1

C

Sen(2x)
48. (D3 + D – D – 1)y = xex + e-xSen(x)
Rpta: y = 
[image: image371.wmf]÷
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49. (D2 – 2D + 2)y = 10Cos(x)Cosh(x)
Rpta: y = ex(C1Sen(x) + C2Cos(x) + 
[image: image373.wmf]2
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50. y’’ + 4y’ = Sen(2x) + x2


Rpta:

51. y’’ – y’ = 3x + ex – Cos(x)


Rpta:
52. y’’ + 2y’ + 5y = e-x(2x + Sen(2x))

Rpta:

   B.3  Resolver, utilizando el método de variación de Parámetros, las siguientes ecuaciones diferenciales lineales NO HOMOGÉNEAS:

1. y’’ + y = Sec(x)



Rpta: y = (C1 + Ln
[image: image375.wmf])
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)Cos(x) + (C2 + x) Sen(x)

2. y’’ + 2y’ + y = e-xLn(x) 


Rpta: y = (C1 + C2x)e-x + 
[image: image376.wmf]4

1

x2e-x(2Ln(x – 3))

3. 4y’’ + 36y = Cosc(3x)


Rpta: y = k1Cos(3x) + k2Sen(3x) - 
[image: image377.wmf]12
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xCos(3x) + 









 
[image: image378.wmf]36
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4. y’’ + 4y = 4Sec2(2x)



Rpta: y = C1Cos(2x) + C2Sen(2x) – 1 + Sen(2x)* 










Ln
[image: image380.wmf])
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5. y’’ – 2y’ + y = ex/x 




Rpta: y = (C1 + C2x)ex + xexLn(x)
6. y’’ – y = Tgh(x)




Rpta: y = C1ex + C2e-x + (ex + e-x)Arctg(ex)

7. y’’ + 2y’ + y = e-x/x




Rpta: y = (C1 + C2x)e-x + xe-xLn(x)

8. y’’ + 3y’ + 2y = 1/(1 + ex)


Rpta: y = C1e-x + C2e-2x + (e-x + e-2x) + xLn
[image: image381.wmf]x
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9. y’’ + y = Sec2(x)



Rpta: y = C1Cos(x) + C2Sen(x) – 1 + Sen(x)*  










         Ln
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10. y’’ – 2y’ + y = ex/(1 + x2)

         Rpta: y = C1ex + C2xex + 
[image: image383.wmf]2
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exLn(1 + x2) + xexArctg(x)

11. y’’ + 2y’ + 2y = 1/exSen(x)

         Rpta: y = (C1 – x)e-xCos(x) +(C2+Ln(Sen(x)))e-xSen(x)

12. y’’’– 2y’’ – y’ + 2y = 
[image: image384.wmf]4
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Rpta: y = 
[image: image385.wmf]x
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13. y’’ + a2y = Cotg(ax)




Rpta: y = C1Cos(ax) + C2Sen(ax) + 
[image: image386.wmf]2
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14. y’’ + 6y’ + 6y = e-2xSec2(1 + 2Tg(x))

Rpta: y = yH + e-2xTg(x)

15. y’’ + y = Cosc(x)Cotg(x)
         Rpta: y = C1Cos(x) + C2Sen(x) – xSen(x) – Cos(x)Ln(Sen(x))

16. y’’– 2y’ + y = e2x(ex + 1)-2



Rpta: y = yH + exLn(1 + e-x)
17. y’’ – y = e-2xSen(e-x)




Rpta: y = yH – Sen(e-x) – exCos(e-x)

18. y’’ – y = e-xSen(e-x) + Cos(e-x)


Rpta: y = C1ex + C2e-x – exSen(e-x)

19. y’’ + y’ = -1/x




Rpta: y = C1 + C2e-x + e-x
[image: image388.wmf]dx
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20. y’’ – 2y’ + y = exArctg(x)



Rpta: y =
21. y’’ – 2y’ + 2y = exSec(x)



Rpta: y = 

22. 4y’’ – 4y’ + y = ex/2
[image: image390.wmf]2
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Rpta: y = C1ex/2 + C2ex/2 + 
[image: image391.wmf]12
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23. y’’ + y = Sec(x)Tg(x)



Rpta: y =

24. y’’ + y = Ln(Cos(x))




Rpta: y =

25. 4y’’ – 4y’ + y = ex/2/ 
[image: image394.wmf]2
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Rpta: y = 

26. (D2 – 6D + 9)y = e3x/x2



Rpta: y = C1e3x + C2xe3x – e3xLn(x)

27. (D3 + D)y = Csc(x)




Rpta: y = C1 + C2Cos(x) + C3Sen(x) – 
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[image: image395.wmf])
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28. (D2 – 1)y = (1 + e-x)-2



Rpta: y = C1ex + C2e-x – 1 + e-xLn(1 + ex)
29. (D2 – 3D + 2)y = 
[image: image396.wmf]x
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Rpta: y = C1ex + C2e2x + (ex + e2x)Ln(1 + e-x)

30. (D – 1)(D – 3)y = Cos(e-x)



Rpta: y = yH + e3xSen(e-x) – e2xCos(e-x)

31. y’’ – 3y’ + 2y = e3x/(1 + ex)



Rpta: y =

32. y’’ + 10y’ + 25y = e-10x/x2



Rpta: y =

33. 3y’’ – 6y’ + 30y = exTg(3x)


Rpta: y = C1exCos(3x) + C2exSen(x) - 
[image: image397.wmf]27
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34. y’’ – 4y = e2x/x



Rpta: y = C1e2x + C2e-2x + 
[image: image399.wmf]4
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35. y’’ + y = 
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Rpta: y = yH + 
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36. y’’ + y = 
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Rpta: y = yH - 
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37. y’’ + y = 
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         Rpta: y = yH+
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38. y’’’ + 4y’ = Cotg(2x)


Rpta: y = C1 + C2Cos(2x) + C3Sen(2x) + 
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39. y’’’ + y’ = Tg(x)Sec(x)


Rpta: y = C1 + C2Cos(x) + C3Sen(x) + Sec(x) + 







       Cos(x)Ln
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C. ECUACIÓN DIFERENCIAL DE EULER:

Es de la forma: 




P0xn.yn + P1xn – 1.yn – 1 + …. + Pn – 2xn – 2.y’’ + Pn – 1xn – 1.y’ + Pnxn .y = F(x)

Se reduce a una ecuación lineal de Coeficientes Constantes, haciendo el cambio: 





x = et ( t = Ln(x) 


y’ = 
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y’’ = 
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y’’’ = 
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Y la Ecuación Lineal de Legendre: 
       P0(ax + b)n.yn + P1(ax + b)n – 1.yn – 1 + …. + Pn – 2(ax + b)2.y’’ + Pn – 1(ax + b)y’ + Pny = F(x)

Se reduce a una Ecuación Lineal de Coeficientes Constantes, haciendo el cambio:





ax + b = et   (   t = Ln(ax + b) 


y’ = 
[image: image417.wmf]dt
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y’’ = 
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y’’’ = 
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Ejercicios:

Resuelva las siguientes Ecuaciones Diferenciales:

1. x2y’’ + xy’ + 4y = 0




Rpta: y = C1x + C2x-1
2. x2y’’ + xy’ + 4y = 0




Rpta: y = C1Cos(2Ln(x)) + C2Sen(2Ln(x))
3. x3y’’’ + 5x2y’’ + 7xy’ + 8y = 0

Rpta: y = C1x-2 + C2Cos(2Ln(x)) + C3Sen(2Ln(x))
4. x3y’’’ + 3x2y’’ – 2xy’ + 2y = 0


Rpta: y = C1x + C2xLn(x) + C3/x2
5. y’’’ + 
[image: image420.wmf]0
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     Rpta: y = C1x-1 + C2Cos(Ln(x)) + C3Sen(Ln(x))

6. y’’’ + 
[image: image421.wmf]0
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Rpta: y = x[C1(Ln(x))2 + C2Ln(x) + C3]

7. (x – 1)2y’’ – 2(x – 1)y’ – 4y = 0 


Rpta: y = C1(x – 1)-1 + C2(x – 1)4
8. (x + 2)2y’’ + (x + 2)y’ + y = 0

        Rpta: y = C1Cos(Ln(x + 2)) + C2Sen(Ln(x + 2))

9. (3x + 4)2y’’ + 10(3x + 4)y’ + 9y = 0


Rpta: y =

10. (x + 2)2y’’ + 3(x + 2)y’ – 3y = 0


Rpta: y = C1(x + 2)-3 + C2(x + 2)

11. (x + 1)2y’’’ – 12y’ = 0



Rpta: y = C1 + C2(x + 1)-2 + C3(x + 1)53
12. x2y’’ – 4xy’ + 6y = x




Rpta: y = C1x3 + C2x2 + x/2
13. xy’’ + y’ = x





Rpta: y = C1 + C2Ln(x) + x2/4

14. 2x2y’’ + 5xy’ + y = x2 – x



Rpta: y = C1x-1/2 + C2x-1 + 
[image: image422.wmf]x
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15. x2y’’ – xy’ + y = 2x




Rpta: y = C1x + C2xLn(x) + x(Ln(x))2
16. x2y’’ – 2xy’ + 2y = x3Ln(x)



Rpta: y = C1x + C2x2 + 
[image: image423.wmf]3
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17. x2y’’ + 9xy’ – 20y = 5/x3



Rpta: y = C1x2 + C2x-10 – x-3/7

18. x3y’’’ – 3x2y’’ + 6xy’ – 6y = 3 + Ln(x3)

Rpta: 

19. (1 + x)2y’’ – 3(1 + x)y’ + 4y = (1 + x)3

Rpta: y = (x + 1)2[C1 + C2Ln(x + 1)]+ (x + 1)3
20. x2y’’ – xy’ + y = 2x
;Y(1) = 0, Y(1) = 1

Rpta: y = x[Ln(x) + Ln2(x)]

21. x2y’’ – xy’ + y = Ln(x)



Rpta: y = C1x + C2xLn(x) + 2 + Ln(x)
22. x2y’’ – 3xy’ + 13y = 4 + 3x

         Rpta: y = x2[C1Cos(3Ln(x)) + C2Sen(Ln(x))] + 
[image: image424.wmf]x
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23. 2x2y’’ + 5xy’ + y = x2 – Ln(x)


Rpta: y =

24. x2y’’ – xy’ + y = xLn3x



Rpta: y = (C1 + C2Ln(x))x + x
[image: image425.wmf]20

x

Ln

5


25. x2y’’ -3xy’ + 4y = x + x2Ln(x)


Rpta: y = C1x2 + C2x2Ln(x) + x + 
[image: image426.wmf]6
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x2Ln3(x)

26. x3y’’’ + 2x2y’’ = x + Sen(Ln(x))


Rpta: y = C1 + C2x + C3Ln(x) + xLn(x) + 










[image: image427.wmf]2
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[Cos(Ln(x)) + Sen(Ln(x))]

27. (x + 1)2y’’ + (x + 1)y’ – y = Ln(x + 1)2 + x – 1
Rpta: y = C1(x + 1) + C2(x + 1)-1 – Ln(x + 1)2 + 










[image: image428.wmf]2
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28. xy’’ – y’ – 3y/x = 
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Rpta: y = 
[image: image430.wmf]x
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(C1 + C2x4 + Ln(x) + 2Ln2(x))

29. x2y’’ + 4xy’ + 2y = 2Ln2(x) + 12x


Rpta: y = 
[image: image431.wmf]2
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+ Ln2(x) – 3Ln(x) + 2x – 7/2

30. x2y’’’+2xy’’ – 4y’ + 4y/x = 2x


Rpta: y = C1x + C2x2 + C3x-2 + 
[image: image432.wmf]2
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x2Ln(x)
31. (x + 1)2y’’- (x + 1)y’ + y = Cos(Ln(x + 1)) + Ln(x + 1)
Rpta: y =

32. (x + 1)2y’’’ – 12y’ = xLn(x + 1)


Rpta: y = 

33. (x + 1)2y’’ – (x + 1)y’ + y = xLn2(x + 1)

Rpta: y =

Resolver por Variación de Parámetros los ejercicios 34 y 35

34. x2y’’- 3xy’ + 3y = 2x4ex



Rpta: y = C1x + C2x3 + 2x2ex – 2xex
35. x2y’’ – 2xy’ + 2y = x4ex



Rpta: y = C1x + C2x2 + x2ex – 2xex
D. SISTEMAS DE ECUACIONES DIFERENCIALES:
D.1  Resolver los siguientes sistemas de por el método de eliminación:


1. 






Rpta: 



2. 





Rpta:



3. 






Rpta: 


4. 



Rpta: 



5. 






Rpta: 


6. 






Rpta: 


7. 





Rpta: 


8. 





         Rpta: 
Donde: x = 0, y = 1 para t = 0


9. 





Rpta: 


10. 



Rpta:  


11. 




Rpta: 

12. 






Rpta: 

13. 






Rpta:



14. 






Rpta:


15.   






Rpta:

16. 






Rpta:

17.  






Rpta:
18. Hallar la solución para y: 










Rpta: 



19. 






Rpta:







Rpta: 


20. 






Rpta:

21. 






Rpta:
   D.2  Resolver los siguientes sistemas usando Operadores Diferenciales:

1. 





Rpta:


2. 






Rpta:


3. 






Rpta:


4. 






Rpta:
5. 






Rpta: 


6.    


      ;Con la condición x = y = 1; Dx = Dy = 0 Cuando t = 0.



Rpta: 

   D.3 SISTEMAS DE ECUACIONES DIFERENCIALES LINEALES:


Es de la forma: x’ = Ax + F(t)



Si: 


SISTEMAS LINEALES HOMOGÉNEOS:



MÉTODO DE LOS VALORES Y VECTORES PROPIOS:


Caso 1:


        Valores propios y vectores propios reales y diferentes: (1, (2, (3 y v1, v2, v3. 



El sistema tiene como solución:




x = C1V1
[image: image433.wmf]t
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 + C2V2
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 + C3V3
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Caso 2:



Valores propios reales y repetidos.

a. Si (1 = (2 y  se le asigna solamente un vector propio, Resolvemos:

El sistema tiene como solución:



x = C1V1
[image: image436.wmf]t
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 + C2[tV1
[image: image437.wmf]t
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 + V2
[image: image438.wmf]t

2

e

l

]

b. Si (1 = (2 = (3 y se le asigna solamente un vector propio, resolvemos:

El sistema tiene como solución:


X = C1V1
[image: image439.wmf]t

1

e

l

 + C2[tV1
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 + V2
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c. Si = (1 = (2 y se le asigna 2 vectores propios linealmente independientes V1 y V2.

El sistema tiene como solución:




X = C1V1
[image: image443.wmf]t
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+ C2V2
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Caso 3:

Valores propios Complejos:


El sistema tiene como solución:



X = C1(B1Cos((t) + B2Sen((t))e(t + C2(B2Cos((t) – B1Sen((t))e(t
Donde:




B1 = 
[image: image445.wmf])
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Ejercicios:

Encontrar la solución general del sistema de Ecuaciones Diferenciales dado:

1. 
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Rpta: X = C1
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Rpta: X = C1
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3. 
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Rpta: X = C1
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       Rpta: X = C1
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Rpta: X = C1
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         C3
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6. 
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Rpta: X = C1
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Rpta: X = C1
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Rpta: X = C1
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Rpta: X = 3
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Rpta: X = 

E. SOLUCIÓN EN FORMA DE SERIES DE POTENCIAS DE ECUACIONES DIFERENCIALES: (Alrededor de x = 0)

La ecuación diferencial: “de segundo orden”






A2(x).Y`` + A1(x)Y’ + A0(x)Y = 0


Donde: 



A2(x), A1(x) y  A0(x) Son Coeficientes polinomiales.


Tiene:
a. Un Punto Ordinario en X = 0  si : A2(0) ( 0

b. Un Punto Singular en X = 0  si :  A2(0) = 0


EJERCICIOS:


Determine la solución en forma de series de Potencias de cada Ecuación Diferencial en 
torno al punto Ordinario X = 0.

1. y’’ + xy = 0 



Rpta: Ck + 2 = -
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y = C0
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2. (x2 + 1)y’’ + xy’ – y = 0

Rpta: Ck + 2 = 
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y = C1x + C0
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3. y’’ – xy = 0           Rpta: y = C0
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4. (x2 + 2)y’’ + 3xy’ – y = 0



Rpta: y = C0
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5. y’’ – (x + 1)y’ – y = 0



Rpta: y = C0
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6. (x2 – 1)y’’ + 4xy’ + 2y = 0 


Rpta: y = C0
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7. y’’ + x2y’ + xy = 0



Rpta: y = C0
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C1
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8. (x – 1)y’’ + y’ = 0

Rpta: y = C0 + C1
[image: image496.wmf]å
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9. y’’ – 2xy’ + y = 0




Rpta: y = C0
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10. y’’ + x2y = 0
Rpta: y = 
11. (x2 + 1)y’’ – 6y = 0

Rpta: y = 

12. (x2 – 1)y’’ + xy’ – y = 0
Rpta: y =

13. y’’ + 2xy’ + 2y = 0 

Rpta: y =

14. (x + 2)y’’ + xy’ – y = 0
Rpta: y =

EJERCICIOS VARIOS: (Exámen): 
A. Resolver:
1. x3y’’’+ 4x2y’’ + xy’ + y = x
Rpta:
2. y’’’ – y = (2x + 1)2ex

Rpta:
3. y’’ + y = Tg(x)


Rpta:
4. yIV + y’’ + y = Cosh(x/2)

Rpta:
5. y’’ + 2y’ + y = Cotg(x).Cosc(x) - 
[image: image499.wmf])
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Rpta:
6. yVI + 9yIV + 24y’’ + 16y = Cos(x)

Rpta: y = C1Cos(x) + C2Sen(x) + (C3 + C4x)Cos(2x) + 









(C5 + C6x)Sen(2x) + yp
7. x2y’’ – 3xy’ + 3y = 
[image: image500.wmf]1
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Rpta:
8. y’’’’ + 2y’’’ + 2y’’ = x2

Rpta:
9. yVI – y = 0



Rpta:
10. x2y’’ – 2xy’’


Rpta:

11. y’’’ + 4y’ = Cotg(2x)

Rpta:

12. y’’’ + y’ = Tg(x)Sec(x)

Rpta:

13. y’’’ + 4y’’ – 12y’ = 8e2xCos(x)Sen(x) 
Rpta:

14. 4y’’ – 4y’ + y = 
[image: image501.wmf]2
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Rpta:

15. x3y’’’ + 2x2y’’ = x + Sen(Ln(x))

Rpta:

16. y’’ + 4y = x2 + Sen2(x) + Cos(2x)

Rpta:

17. y’’ + y = x(1 + Cos(x))


Rpta:

18. xy’’ – y’ - 
[image: image502.wmf]x
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[image: image503.wmf]2
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Rpta:

19. yIV – y = -2Sen(2x) + Cos(2x)

Rpta:
20. (1 – x)2y’’ – 3(1 – x)y’ = 2Ln(1 – x) + (1 – x)2 + 3 
Rpta:

21. y’’ – 4y’ + 5y = 
[image: image504.wmf]x
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Rpta:

22. y’’ + a2y = Cotg(ax)


Rpta:

23. y’’ – 6y’ + 9y = 
[image: image505.wmf]2
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Rpta:

24. y’’ + y = x2Sen(x)



Rpta:

25. x2y’’ + xy’ – 9y = x3Ln(x) - 
[image: image506.wmf]3

x

2

 + Ln2(x)

Rpta:

26. y’’ + y = xCos(x)



Rpta:

27. y’’ – y’ = xCosh(x) + 2x


Rpta:

B. Resolver usando series de Potencias:
1. (x2 + 2)y’’ + 3xy’ – y = 0


Rpta:

2. (x2 – 1)y’’ + 4xy’ + 2y = 0


Rpta:

3. y’’ + xy’ + 2y = 0



Rpta:

C. Resolver los siguientes sistemas:


1. 




Rpta:


2. 




Rpta:

3. 




Rpta:


4. 




Rpta:


5. 




Rpta:


6. 




Rpta:
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P((x, (y) = (nP(x, y)


Q((x, (y) = (nQ(x, y)





� EMBED Equation.3  ���





� EMBED Equation.3  ���� EMBED Equation.3  ���
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� EMBED Equation.3  ���


� EMBED Equation.3  ���





n ( 0


n ( 1





  y = ((x) + u


� EMBED Equation.3  ���= (’(x) +  � EMBED Equation.3  ���





Y = xF(y’) + G(y’)


X = yF(x’) + G(x’)





Y = xy’ + G(y’)


X = yx’ + G(y’)





y = cx + 1 – Ln(c)  ;Sol. General


y = 2 + Ln(x)          ;Sol. singular





x = (c – p)/p2


y = 2((c – p)/p) + Ln(p/4)














y = xc + � EMBED Equation.3  ���; sol. general


x = -1/(1 + c2)3/2  ;sol. singular


y = c3/(1 + c2)3/2





y = (x + 4)c + c2  ;sol. general 


4y = -(x + 4)2       ;sol singular





y2 = 2(1 + 2c)(x + c)








y = xc + � EMBED Equation.3  ���- cArcCos(p) ;sol general 


y = � EMBED Equation.3  ���		;sol. singular





y = 1 + (c - � EMBED Equation.3  ���)2    ;y = 1








ey – cx = c2	;sol general


-x2ey + 2 = 0	;sol singular





y = cx + cLn(c) ;sol. general


y = -e-(x + 1)        ;sol singular 





y = xc - ec           ;sol. general


y = x(Ln(x) – 1) ;sol. singular





(y – 1)2 = c(x – 1) 








y = cx – c2     ;sol. general


4y = x2          ;sol. singular





y = cx + (1 + c2)1/2  ;sol. general


y = � EMBED Equation.3  ���	         ;sol. singular





y = (x + 1)Ln(x + 1) + c(x + 1)

















x = 2(1 – p) + ce-p 


y = (2(1 – p) + ce-p)(1 + p) + p2





y = (x – 5)c + c2


(x – 5) + 4y = 0 


























x = Sen(p) + Ln(p) 


y = pSen(p) + Cos(p) + p + c





y = (C1 - C2 – C1x)e-2x


z = (C1x + C2)e-2x








� EMBED Equation.3  ���� EMBED Equation.3  ���





y = e-x(C1Cos(x) + C2Sen(x))


z = e-x/5[(C2 – 2C1)Cos(x) – (C1 + 2C2)Sen(x)] 








� EMBED Equation.3  ���� EMBED Equation.3  ���





y = C1Cos(x) + C2Sen(x)


z = C2Cos(x) – C1Sen(x)








� EMBED Equation.3  ���


� EMBED Equation.3  ���





F(x) = 0   (  Es Homogénea


F(x) ( 0   (  Es No Homogénea
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y = � EMBED Equation.3  ���C12x + C2  ;sol. general


y = x3/3 + C1  ;sol. singular








x = ep + pep + c


y = p2.ep





4y = x2 + p2


Ln� EMBED Equation.3  ��� = c + x/(p - x)





x = 2(1 – p) + ce-p  


y = 2 – p2 + c(1 + p)e-p





x = cp1/2(p2 + 3)(p2 + 2)-5/4


y = cp3/2(p2 + 2)-5/4





x = (c – 2p)/p2


y = (2c – 4p)/p + 2Ln(p) – Ln(4)





x = -2p – 2Ln(p – 1) + c 


y = -p2 – 2p – 2Ln(p – 1) + c





x = � EMBED Equation.3  ���


y = � EMBED Equation.3  ���





3x = 2p + � EMBED Equation.3  ���


3y = p2 – � EMBED Equation.3  ���





Ln(y) – p/y – p2/2y2 = c


x = p/y + Ln(p) – Ln(y) 





� EMBED Equation.3  ���


� EMBED Equation.3  ���


� EMBED Equation.3  ���





x = C1et + e-t/2� EMBED Equation.3  ���


Y y Z se determinan de las ecuaciones y = � EMBED Equation.3  ���; z = � EMBED Equation.3  ���








� EMBED Equation.3  ���� EMBED Equation.3  ���� EMBED Equation.3  ���





x = C1e-t + C2e2t


y = C3e-t + C2e2t


z =  -(C1 + C3)e-t + C2e2t








� EMBED Equation.3  ���


� EMBED Equation.3  ���





y = C1 + C2e2x – ¼(x2 + x)


z = C2e2x – C1 + ¼(x2 – x – 1)








� EMBED Equation.3  ���


� EMBED Equation.3  ���





y = C1 + C2x + 2Sen(x)


z = -2C1 – C2(2x + 1) – 3Sen(x) – 2Cos(x)











x = 10e2t – 8e3t – et + 6t – 1


y = -20e2t + 8e3t + 3et + 12t + 10


� EMBED Equation.3  ���


� EMBED Equation.3  ���





� EMBED Equation.3  ���� EMBED Equation.3  ���





y = C1x2 + C2/x - � EMBED Equation.3  ���(3Ln2(x) – Ln(x))


z = 1 – 2C1x + � EMBED Equation.3  ���(3Ln2(x) + Ln(x) – 1)








� EMBED Equation.3  ���� EMBED Equation.3  ���





y = C1� EMBED Equation.3  ���+ C2� EMBED Equation.3  ���+ C3Cos(x) + C4Sen(x) + ex – 2x


z = -C1� EMBED Equation.3  ���- C2� EMBED Equation.3  ��� - � EMBED Equation.3  ���Cos(x) - � EMBED Equation.3  ���Sen(x) - � EMBED Equation.3  ���ex + x





x’ + y’ – y = et


y’ + 2x’ + 2y = Cos(t)





x = et +  � EMBED Equation.3  ���Sen(t) - � EMBED Equation.3  ���Cos(t) – 3C1e4t + C2


y = � EMBED Equation.3  ���et - � EMBED Equation.3  ���Sen(t) + � EMBED Equation.3  ���Cos(t) + 4C1e4t





x’ + y – 3z + t = 0


x’ + y’ + z = 0


x’ + z’ = 0





x = -e-t(C1t + C2) + C3


y = e-t(2C1t + 2C2 + C1) – t + 3


z = et(C1t + C2) + 1





x’’ + 6x + 7y = 0


y’’ + 3x + 2y = 2t





x = 


y = 





� EMBED Equation.3  ���� EMBED Equation.3  ���


 





x = 


y = 





x’’ – 2x + y = 0


y’ + x’ = Senh(2t)





x = 


y = 





� EMBED Equation.3  ���


� EMBED Equation.3  ���








 � EMBED Equation.3  ���


� EMBED Equation.3  ���








x = 


y = 





6x’ = 6x + 3y


4y’ = -3x + 6y – 3z


4z’ = -3y + 4z





y = 





� EMBED Equation.3  ���


� EMBED Equation.3  ���


 





x = 


y = 





 � EMBED Equation.3  ���


� EMBED Equation.3  ���





x = 


y = 





-2x + y’ + 3y = Cos2(t) 


7y + x’ + x + 2y’ = Sen2(t)/2 





x = 


y = 





-x’’ + y’ = te2t + t3 


-x’’+ 2y’= -4e-t + 2 





x = 


y = 





2(D - 2)x + (D – 1)y = et


(D + 3)x + y = 0





x = C1Cos(t) + C2Sen(t) – et/2


y = (C1 – 3C2)Sen(t) – (3C1 + C2)Cos(t) + 2et





(D – 1)x + Dy = 2t + 1


(2D + 1)x + 2Dy = t





x = -t – 2/3 


y = t2/2 + 4t/3 + C1





(D – 3)x + y = -12


-x + (D – 1)y = 4et





x = C1e2t + C2te2t + 3 – 4et


y = (C1 – C2)e2t + C2te2t – 3 – 8et





(D – 1)x + (D + 3)y = e-t – 1 


(D + 2)x + (D + 1)y = e2t + t





x = 


y = 





Dx – (D – 1)y = et


x + (D – 1)y = e2t





x = 


y = 





(D2 – 2)x – 3y = e2t 


(D2 + 2)x + x = 0





x = ¼(3et + 7e-t) – 1/10(19Cos(t) – 2Sen(t)) + 2/5(e2t)


y = -1/12(3et + 7e-t) + 1/10(19Cos(t) + 2Sen(t)) – 1/15(e2t)





F(t) = 0; El sistema es Homogéneo


F(t) ( 0; El sistema es NO Homogéneo





(A - (1I)V1 = 0


(A - (1I)V2 = V1





(A - (1I)V1 = 0


(A - (1I)V2 = V1


(A - (1I)V3 = V2





(1 = ( + (i


(2 = ( - (i





� EMBED Equation.3  ���


� EMBED Equation.3  ���





x’ = 4x + 2y


y’ = 3x – y + e2t 








� EMBED Equation.3  ���


� EMBED Equation.3  ���





x’ = 2x + z


z’ = x + 2z





x’ = -3x + 2y +2z


y’ = -5x – 4y – 2z


z’ = 5x + 5y + 3z








x’’ – 2x + y = 0


y’ + x’ = Senh(2t)
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