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IV

Colecciones de ejercicios

Ecuaciones
Descomposiciéon - B

. Resuelve la ecuacion:

1. X(2x?-3)-4x3-x2+12x = x(2x+1)-12 2.
4. 3x(x2+x)—3x(2x—2)—6x3+13x = 6-x° 5.
7. 6X3-3(x%-X)-3X(X%42X)+7X? = 6xX-2 8.
10. x?(x+3)-2(2x%-2)-4x> = 12-12x-3x*>  11.
13. 2x3-2x%(2x+1)+2 = 2x(2x-3)-3x>+3x  14.
16. 5x3-2x(3x+3)+15x°-3 = x%(3x+2)-8x  17.
19. 3x(2x-2)+2(3x-2)+2x +5x%+18x = -13  20.
22. 3x3-2x(3%-2)-3(3%x-3)+4x°-22x+9 = 0 23.

. Resuelve la ecuacion:

1. 4x-3x2(x-3)-X(2x-1)-x? = 6x°+2 2.
4. 3(3x-1)-x%-20x+9 = x2(3x+3)-7%° 5.
7. 10X%-X?(x-3)-2X(2x%-1)-4 =x3+2x 8.

10. 10x-3(3x%-3x)-3(2x3-2x%) = 6-2x>  11.
13. 20x%-3x(3x-1)-2(2x%-2)-6x>-5 = 3x  14.
16. 2(x-2)+9x +26x2+30x = X(3x*+x)-16  17.
19. 9x3-3(3x%-3x)+5x°-19x = 3x2(x-1)+3  20.
22. 6XZ-X(2x+2)+17%-9 = 8x°-2x(2x%+2x) 23.

. Resuelve la ecuacion:

1. X(2x-3)+34x+39 = -x?(x-1)-8x°> 2.
4. 253 (x-2)-x3+9%>%-7 = 3(x+2)-10x 5.
7. x2—x2(3x—2)—x(x2+3x) = x-3x°-10 8.

10. x2(x+1)-5x%+19x-13 = 2x3-x2(2x-3)  11.

2x2(3x—2)+2(x+2)+9x2+2x-7 = 8x° 3.
20x-x(2x%-2x)-3%(3x-1) = 30x-18 6.
x2(2x+1)-3x2(x+1)+3%2 = x>-15x+18 9.
25X-7X2—X(2X2—2X)—9 = X3—2(3X2+X) 12.
3x(2x-1)-3(2x3-x?)+3 =6x°-4x°>-11x  15.
3x(x-1)-3x2(3x+3)+11x3+6 = 3x*-10x  18.
Ax3-2x2%(3x+1)+14x = 2x(2x+3)-3x%+3  21.
2x2+27x+9 = 2(3x°+3x%)-3x(x-3)-4x° 24.

[Grado 3—A]
12x2—2(x3—x2)-2 = 2x(3x-2)+x3+7x
3x(2x—3)+2x2(x+1)—5x3+4x =3-3x°2
3(x2-2x)+2x2(x—1)+x3+10x2 = 4-14x
2x2(x+2)+x%(3x+3)-8x°>-12 = 8x-6x°
3x3-3(2x%-x)+11x? = 3x%(2%-1)-2x+6
x2(3x-1)+3(2x+3)-6x°>-15x2 = 29x+15
3x(3x+3)+3x2—x = 8x3-3(2x3-3x2)+12
6x—11x3—2x2(x2—3x) = 9—5x2—x3(2x+3)

[Grado 3—B]

X(2X-3)-2(3X-2)-3x2+2 = 2x-6x°> 3. 2(2x2X)+x(2x+2)-X? = 6x3+2x+1
3x(x242)-2x(x-2)+x+2x? = 17x+3 6. 7X-x(x2+1)-2(2x%+2)-2 = 6x-11x?
22 (3x+1)+4x2-2 = x?(3x-1)+9x>-x 9. 2x2(x+3)-8x°-5x? = 4-2(3x>-1)-7x

3(3x°+2x%)-2(2x-3)-x%-8x = 3x>+2  12.
Ax2-2x2(2x+3)+2x = 5x>-x?(3x-3)-1  15.
2-x(x2+2%)-11x3-16x? = x-3(x>+2x%)  18.
2(3x%-x)-8x°+23x = 18-2x(X>-x)-9x°> 21.
16X2-14x3+12x+3 = X(x2-2)-3x2(3x-1) 24.

3x(3x—1)—34x2—4 = 2(x2—x)+9x3+19x

3x2(x+3)+X(3x-3)-9x°+20x = 17x°-6
17x-3x2(x-1)-6 = 6x°-X(3x?-3X)-5%>
23x%-9x3-2x2(3x+3)+5x = 3-3(3x°-1)

X2(x2-2)+3x(x-1)-xH+6x3-6x2 = 14x-6

[Grado 3—C]
x3—2x(x2+3)+5x2 = 2(x-2)-x+17 3. 2x(x—1)—7x2—16x—24 = x3—2(x—3)
3x(2x-1)-x3-3x%+6 = 2(3x-2)+3x 6. X°-X(3x+1)+4x%-6x = 39-2(X%+X)
2(2x%-1)-3(2%-3)-17 = X>+8x2+3x 9. 3x(3x%-2)-x>-11x+21 = 4x%-2(3x-3)

2x2(3x—2)-2(2x+3)-7x3—x2-24 =12x 12. 3(x3-3x2)+7x2—6x+20 = xz(x-2)+3x3

- Resuelve la ecuacion: [Grado 4—A]
1. 3x3(x-1)+11x3-3x2-9x+10 = 3(x+2) 2. 2x3(x-3)-2x3(x+1)-3x*+10x = 2x°-3
3. 2x(x-1)-x3(2x+3)+6x>-25x = 81-25%> 4. 2x3(x-3)+3(3x2-1)+3x>+9x = 23x°-21
5. 2x%(x-2)-x%(x-3)-2x*+3x%+13x-6 = 8x° 6. 3x(x+3)+2xH5x3-3x2-17x = 11-3(x+3)
7. X(3%-1)-2x3-19x%-4x+6 = 3(3x+3)-3x* 8. 2(x*-2x3)+2x(2x-2)-x3+x2-2 = 5x*-9x
9. 12x%-2x-6 = 3x?(2x2-X)+3(2x2+x)-4x* 10. 3x(x%-X)-x>(x-3)+4x*+6x?-11x = 6-5x°
11. 6x%-2x2(x%+x)-x*-6x3-3(2x-1)+14x = 6 12. x3(x+3)+2x3(x+3)-x*-10x3+9x+9 = 19x2
13. 3x(2x3—2x2)—8x4+7x3+17x2 = X(x-3)+18 14. 3x3(3x—1)—7x4+2x3—2 = 8x2—x(2x—3)—10x
15. 3x*-3(3x+1)-2x(2x%+X)+9x%-8x = 3-17x° 16. x3(x+2)+2(x-3)-4x*14x+3 = 26x°-14x°
17. 3x%(2x-2)-x3(2x+2)+45x-18 = 34x°-11x° 18. x3(2x+2)-3x*-12x%+6 = 7x-7x>-3x3(x-2)
19. 7x3-3x(2x%+2)-2(2x-3)+11x?-18 = 2x*-6x 20. 4x-x2(3x-1)-2x*-4 = 3x?(3x+2)-11x°-14%>
21. x3(3x+3)+8x>-13x-6 = 3x%(2x-3)+6x*-8x> 22. 6-2x3(x+3)-11x°-x-2x(x>-3x?) = 16x%-2x*
23. 12x3-3x*-x(x2+3X)+24 = 48X-2X(X+2)-7X° 24. x2(x-1)-3(3x3-x%)+2x*+3x3+15x+18 = 12>
5. Resuelve la ecuacion: [Grado 4—B]
1. x(x2+3)+x3(3x+3)-11x°+3x? = 9x*+1 2. 3x3x3(3Bx+1)-2x3(x+1)+2x = 3-9x2-x*
HE 5 de diciembre de 2009 Pagina 1 de 7



NN MasMates.com Ecuaciones
# V' \ |Colecciones de ejercicios Descomposicion - B
3. 3(x-2)+2x(x-1)-6x*+11x%+15x-6 = 11x> 4. 3(2x-1)-x3(x-3)-5x*-10x3 = 3x-12x2-1
5. 3(3x+3)-3x3(x+3)-5%-6 = 7x>-5x°-7x* 6. 3(x-2)-x3(x+3)+12x+15 = 35x%-7x*-8x>
7. 9x*-x?(3x%+x)-6x°-18x? = 3(x+1)-16X-9 8. 3(3x%+3)-x°(2x-3)+39x = 4x*+2x3-28x>
9. 2x(3x%-x)-3x3(x+1)+x+2 = 12x%-9x*-2x3 10. 2x3(x+3)+4x*-2x2-46x = 26-13x>-2(x+1)
11. 28x3-3(3x°-x?)-x?-23x-3 = 6x*-3(2x+3) 12. 36-x%(2x-2)-6x*-51x? = 3(x>+2x?)-40x°>
13. 303-x)-x(x?+3)-6x*-48x2 = 6-35x-29x° 14. 3x3(x-1)-2x3-56x2-9x = x*-2x3(2x+3)-18
15. 3(x-3)-2x3(3x+2)-3x*+7x2+13x = 14x°-13 16. 9x*-3(x*+x3)-8x2-33x-16 = 2(3x+1)-22x°>
17. 2x2(2x-1)-x(2x2+x)+9x*+4x2-2 = 17x3-7x 18. 4x*-3(x%-x)+14x°-9 = 21x-12x3-2x?(2x-2)
19. 21x3-x(2x+3)-49x+12 = 10x*-x3(x-3)-45x> 20. 23x3-3x3(3x+1)-16x2-7x+6 = 3x2(x-2)-3x*
21. 2(3x%-X)+8x°+9x%-14x-12 = 2x%(2x-2)+4x* 22. x3(2x+2)-2x2(x?-3)+6x*-17x%+13x = 7X°+3
23. 3x*-3x3(2x-1)-3(x*+3x3)-40%? = 25x°+x-6 24. 2x?(3x-3)-11x°+36x2-3 = 6x*-3(3x+3)+34x
6. Resuelve la ecuacion: [Grado 4—C]
1. 3x3(2x—1)+3(x—1)—5x4+9x2—7 = 5x-5x° 2. x(x3+3x2)+x2(3x—2)+3x2+10 = 5x°-11x
3. x3(x-1)-3(x-2)-5x2+28x+20 = 2x*+4x°3 4. 30-2x%(3x-2)-3x3(3x-3)-5x? = 7x-8x*
5. 2x(2x2—1)—x2—9x—10 = 2x4—x3(x—3)+2x3 6. 3x3(x—3)+12x3+x2—x = 2(3x2—x)+4x4—10
7. x*-2x3(x-3)-9x3-6x2-32x = 3(2x+3)+51 8. 2x3(x-1)-3x*-x3+28x+84 = 3x2-3(3x-2)
9. x*8x°+4x°-7 = 3(3X3+X2)+3(3X+1)—18X 10. x2(2x—3)—x2(2x—2)—3x4+4x = 14x%-x3-13
11. 2x*-x?(3x?-3)-6x%-4x = x>(3x+3)+x>-15 12. 2x(2x-1)+2(3x%+2x)+xH2x%+4x = 6x°+13
7. Resuelve la ecuacion: [Grado 3—A]
2 2 2 2 2 2 3
+ - + + - + -
1. £X3_ 3x°+2 _ X(2x°-1) 52 5. X“(4x+1) X = X(x+1) 8x-1 3 x3- X“(x+2) 3(x"-3) _ 3x
3 6 2 12 2 12 5 10 5
X x2(x+3) 5x2(x+2) x(x2+2) x2(7x—8) 7x+2 x2(x—1) 5x(x+4) x3 3
4. =-3x-1= - 5. - = x- 6. 1- - = x
6 3 6 2 20 20 2 12 4
2 1 x2(3x+1) Lx. 5x2(2x+1) g L - x°(3x+2)  x(11x*+3) 9. 53 15x%-4  x*(3x-1) _10x°
"2 2 8 " 15 3 10 ’ 27 9 27
x(3x2+2) 1 x2(7x+1) 7x+3 x2(3x—2) x2(9x—11) 5x°+1 x2(x+1) x(3x2—1) 2
10. 3x- =242 == 2T 11. 1- = - 12. + - =X
2 2 6 6 3 6 9 3 6
4x3-1  x%(3x+l)  x(x-1) 3 5 X3(x+2) 17x%-21 17x x3-3  x(x%-2) x(7x-5) -
13. + - = 2X 14. x°- - =1-— 15. - - = -XT+X
6 2 12 9 27 27 6 3 12
2 X(3x2-1)  x3(7x-11) 3 3x(x%+1) 6x3-7 11x? 2 X3(x+5)  x2(2x+3) _ 2(1-2X)
16. —x-4x-1= - 17. 2x°- - =2- 18. x°- + =
3 2 6 2 8 8 10 5 5
2 2 2 2 2 2 2
+ + - + - + + + -
19. 3Xx(x“+2) P4 = X(x*+3) x°-7 20. X“(x+2) 2x%(3x-5) 2= 3x+1 21 2(2x+1) -2 X“(X+5) X (2x-3)
4 2 8 3 27 27 5 10 5
2 2 2 2 2 3
+ + - - + + + - -
29 X7(2x+3)  3x7(2x+1) . 3(x-2) 23 x- 13x-9  x7(2x+1) - 2X°(x+2) oa. 2x2- X“(2x+3)  x(2x-5) . X~-2
2 5 10 15 10 15 4 8 8
8. Resuelve la ecuacion: [Grado 3—B]
2 2 2 2
1. X7(x-1)  (x+1)(x-1) -3 5 2(2x+l)  3x7(x-1) - 22 3 2x(x*-1)  19x - 3. 25x“+6
2 12 3 2 5 10 10
2 2 2 2 2 2
a4 X°(x+1)  x7(x+1) - 4 5x+7 5 X“(3x+l) 11x-10 - 11x 6. X“°(3x-2) x7(21x+11) :i-ZX
2 10 10 6 12 12 2 18 2
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x2(x-1)  17x? 27x+28 X(x?+1)  x%(4x-25) _ 4-11x x2(x-1) x?(2x+l) _ 5x+6
7. + = x+1- 8.1+ - = X- - =
5 30 30 2 20 10 3 12 12
2/, 20 pu 2(ay 3 2 _ 2/,
10. 25x+2 X (x-3) - X“(4x-17) 11. X7(Bx-1) 3(x7+2) = ox2 29x 12 1-x- X“(12x-25) =l_ 3x°(x-1)
8 4 8 4 16 16 30 10 5
2 2 2 2 2 2
13. §+ 3X(xT+1)  7x(2x7+1) 5241 14. B—xz—l _X (2xt1)  7(2x7+3) 15. 3x7(x+l)  x7(12x-1) -2 3x-2
4 2 12 12 8 24 5 30 30
2 2 2 2 2 2
16. xX(2xtl)  3(x+2) _X (3x+1) x 17. X7(x-1) 3 = 8x-3 Xx7(10x+29) 18. -2x- X7 (x+2) x“(4x+13) - X+4
4 16 4 5 5 20 3 6 6
2 2 2 2 2 2
+ - - - + + + +
19, 1- X7(2x+3)  x7(2x-29) _ 5x—2 20. x- X“(x-5) 10x-23 _ X(2x°+3) " 21, X3 X(x+1)  X7(4x+9) _ 5x+2
3 6 9 27 9 20 20
2 2 2 2 2 2
- + + - + + + - -
29 X(X*-3) 9(3x+2) s X (4x+11) 23, X“(X-2) %] = xX“(2x+3) 15x+14 o4 2(2x+1) x7(5%x-1) = o2 2x°(x-1)
8 16 16 20 5 10
9. Resuelve la ecuacion: [Grado 3—C]
2 2 2 2 2 2
1. 8-x X (2x+1) - X (3x+2) 5 XT(x+1) x7(x+l) 6x-5 - x4l 3 3x-5  x7(x+1) . X“(x-1)
18 9 18 4 5 10 10 5 10
3 2 2 2 2 2
4 53 3x7-2  17(x+1) _X (x+1) 5 x2+§— X(7x“+5) 4 3x“(x-1) 6. 3x-26  x7(x+1) - 3X“(x+2)
5 10 2 4 8 4 8 2 8
2 2 2 2 2 2
+ - + - - - +
7 % X(x™+1)  5(x 1):3_x (x+2) 8. x—%—SX (x 1):1_x (7x-6) 9. 4x  x(7x 1):2x+1— X(3x“+2)
4 6 6 10 5 10 5 10 5
X243 X(X%+1) 3x(x2-5) x2(x-1) 5x+11 _ x?(3x-11) x2(2x+3) X?(17%-9) . o _ 3x+5
10. —-—=-X"=2-——— 11. - = -2x-2 12. - -2x° =
8 2 8 3 12 12 2 16 16
10. Resuelve la ecuacion: [Grado 4—A]
3 2 3 2,2 252 4
1. x~(1 x)_x(x 5):1_7x 5 X~(1-X) -6:x-X(X +17) 3 X3_x(2x +1):—x2+x-x 3
5 10 10 2 4
3 2 2 2 3 3 2 3 3 2
a4 X7 (x+1) ) X(X“+1) -1 2Xx°(2-x) 5. 8x- X°(X-2) X (x-22) - 34 79X 6. 2x7°(x+1) X (5x-14) -3 27X
3 6 3 6 12 12 3 12 12
, 1G4 x(BxH) g, x3(x+3) g 916 X)) | 7x*(2-x%) o, X(2xt3) Bx(x*-2) 9x° . x*
© 15 30 10 T 18 2 18 T4 12 8 4
3 2,2 3 2 2 3 3 3 2
10. 2-x- 34x _ 7X5(x“+3) X (2x+1) 11 1Ux x (7-4x°) - 2%343- X~(3-2x) 12. X (x-1) X (3x-2) _X-22 . 5x
27 9 3 2 3 2 8 12 24 24
3 2 2 3 3 3 2
13, %2 7X7(x+1)  x7(1-3x9) _ 2(1-2x) 14. §+ 3x(x-4) S X (x+4) + X (x-1) 15 X (x+3) 5x7(3-2%) - 3. 4(8x+3)
6 2 3 4 16 16 4 9 27 27
2 3 3 3 3 2002 2 2
16. X—1+ 72X (x+1) - X~ (2x+9) 17. X~(1-x) _ox’+4 - 2%249%- X(5x+4) 18. X“(3x°-1) Xt 5x(x“-4) = o2 4
X 18 9 18 9 6 18 3 4 6 3
3 2 3 3 2 2 3
19. 2x2- 3(5x+2) _X (x-1) x7(2x-19) 20. x2- 3(x7+2)  x(2x+3) _X (x-1) 3x 21, X3 3(2x7+9)  X(5x7+63) _X (x-1)
8 8 24 4 12 6 5 10 5
13X 3x3(x+1) 112 x3(9x+1) 3(7x%-4)  x3(2x-1) X x3(x-4) x3(6x+1) 1 3x3(x-1) 5x(4-X)
22, —- =3+ - 23. - =X-—-— 24 1-——=—- -
2 4 4 8 8 4 2 8 24 2 8 24
11. Resuelve la ecuacion: [Grado 4—B]
1 x_3 ) x3(2x+1) - 11x(2x+1) 5 x3(3x+2) ) x(5x2—3) 2= 1_3 3 3xH1 ) 7(x2+1) _ 2x(3x2+4) 53
"3 2 6 ’ 3 2 3 T 10 30 15
4 x3(3x+1) ) x2(7x+9) B 3xH1 52 5 x2(1—7x) ) x3(2x+1) - 1oxh- 19x 6 x3(3x+2) ) 11x(2x+1) _ 3x3+14 1
C12 24 6 T3 2 10 20 20
HE 5 de diciembre de 2009 Pagina 3 de 7



MasMates.com

Ecuaciones

# V' \ |Colecciones de ejercicios Descomposicion - B
3 3_ 2 3y 3/0y_ 3 2_ 2
7 X7 (X+3) N X(5x7-8) P 7X+4 8. X7(x-1) x7(9x-34) i: 3x2-2x 9. 2x2 X“(x+2) 7x°-6 -1 X(x“+1)
3 12 12 6 18 3 9 18
3y, 2 3y, 3y 2 _ 3y, 3 4
10. 3 2x7(x-1) 23x - 4x~(x-1) 11. 3X7(x-1) 13x - . X“(31x-18) 12 1- 1Ix(2x+1)  X7(x-2) _ 5X”  3X
2 3 6 3 2 12 6 2 6 2
3 3 3 2 2 3 2
+ - + - - - + +
13. 5x7+3 3 = xX7(2x-1)  5x(3x+1) 14. 4 x(2x-1) = Booxe X“(15x°-38) 15. 2x-1- 3x-2 _X (2x+3)  x7(4x+23)
6 6 12 3 2 6 8 8 12
_ 3 2 2_ 2,2 25y 3oy 3
16. 3x-1 WX (Bx+2) Xx7(18x"-7) ol 17 X7 (x7+3)  x7(5%-7) _x_+1= 2-2x3 18. 10x  X7(2x-3) Xx7(2x+11) — 452
3 4 12 2 12 3 3 6
3 2 3 3 3 2 3 3 2
+ + + - - - -
19. X“(x+2) 8x _ 17x  x7(3x+13) 3 20. X7(2x+3)  5x7-13x ~ oy 2(x-2) 21, 2% X~ (2x-1) N 2x7(3x-5) — o 37x
2 3 2 6 2 3 2 9 18
3 3 2 3 2 3 2,2 3 2
+ + - - + + +
29 3x7(x 2)+14x +1=3X (xt1) 61x 23, X'(x-2) 7x-1 11X =1_x (3x+13) o4 X“(xT+x)  x7(11x 5)=_2X_£_13x
4 3 2 12 4 3 6 12 2 10 5 10
12. Resuelve la ecuacion: [Grado 4—C]
3 3 2,2 2,2 3 3
1. X(x-1)  x7(x 2):_5)(_2 5 XT(x%-3)  x7(7x 22):£_X 3_x(x2)_3x (x2):2_ 14x+1
4 8 2 16 16 4 8 8
4 3 2 4 3 3 2 4 3 2
a4 2x7+5  X7(x-2)  2%x(3X 4):x 5_x__2x (x-1) 7% :5(x 2)+X 6. 5X _x(3x2)_£+7x:x(x 1)
10 6 15 2 3 6 3 6 3 2 3
7 4x+l x3(3x-1) = x x2(7x2+4) 8 x3(x—1) ) 7x(2-2x2) N 8x*+3 4x3(x+1) _A4lx x3(x+1) -5 x%+12
-6 3 6 T2 18 18 9 18 2 18
3 2 2 3 2 4 2052 3
- + + - + - - -
10. -5ox3- 13x _X (3x-2) x7(10x°+3) 11, x3- X(x+2)  x(x-2) - 5(2x7+3) 12. 1 x%(2x"-3) . X(1-x) x7(5x-2)
3 2 6 2 9 18 2 5 5 10
13. Resuelve la ecuacion: [Grado 3—A]
R B2 o 3. 22 -3 4.1-=>-XB_5
X 2x-1 x-1  x+1 3x 3x-9 X-2  x2.4
5. 4+£_ X+17 _ 6. x—ﬁ- 2x-49 -1 7 7_&_ X-45 - ox 5. 12 x#21 _
x-1 %21 2X  4x%+2x X x%+3x 2x-1  2x24x-1
2
9. 9 2- XI5 ) _ 5y 10 2x- X381 11, 13- X9 g qp g 10 X7
X2+2x+1 ox2-1 3x-1 X2 x2.x-2 X2 x%-x-6
2
13, £ 17X oo 14, 3x- Lo 4. BXAXHD 15 5.9 X9 _ 16. 2 12 3x31)
X1 x242x+1 4 16x°-4 X+l 3x%+4x+1 X X\3 9x+3
171 —=20 . 9 oy qg. 22X 0 g0 22X g 50 10 X2 45
3x2-7x+2  3x-1 2x-2 4x2-10x+6 X-3  3x2-10x+3 X2 2%+ 7x+6
21, X3 1) 5 o4 22, a2 o5 LX) o3 g 14 LX) oy 24, ox 2  3XI8 g
3\ x+3 6x+9 3x+6 3\ x-1 3x-9 3\ x+3 OX+6  27x2-12
14. Resuelve la ecuacion: [Grado 3—B]
CBx 18 2.17- L. XL -6y 3. 2 X gy 4. ox- 2% X338
x2-x-6 X-3 X x%-x 3x+1  gx2-1 X-2  x%.4
JEECE o By 6. 1~ ax=8—> 7.5. 2L X8 _ gy 8. 17- -2 X7 gy
X¥2  x2+2x x-1 x2-2x+1 X3 x+x-6 X+l x2-x-2
+ - -
L2 s exn3 100 122 X2 g qp exe 2 X0 oy g 33 38 X2 g
X-2  x2.x-2 X+l x243x+2 X-1  x%+2x-3 X2 x4x-2
+ - - -
13.10-—=— X8 L5 14 ex- =13 X8 15 ex- =13 —X8 15 23 L 21X _g
3x+1 3x2+x x-1 x2-3x+2 x-1 x2-3x+2 x-1 %21
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17. 2x- 2. X9 5 g5 o> X2L 5 qg a1 L BX 4 50 2 X7 o3
X-3  3x%-7x-6 X2 3x2+4x-4 3x-3  3x?-6x+3 3x+2  3x245x+2
21, 1.—8— X270 _3 o 5l Ly X )y o3 L Lo XA g7 04 L SX31 o3
2x+1  ox2i7x+3 x+3  x+3 x+1 X+l x+l x-1 3x+3  9x2+12x+3
15. Resuelve la ecuacion: [Grado 3—C]
Lox7 , g b xT 4 5. 12 Xx-23 45 18 x4
x-1 %21 X x%-2x X-2 %24 2x-3  4x%-9
5 1. 8 X338 _ 6. a8 X7 _ .S LA E g —2>x 1 -
X-1 x%+x-2 X2 x%-x-6 x2-5x+6 X-3 x2+2x-3  x-1
+ - - +
9. x- X7 10 _¢ 10, 21X 10 45 11, 2 LX) o g o 22 L, XML
x24+3x+2 X+l 3x2ex-2 X+l X+l x+l x-1 X+2  X+3 X+2
16. Resuelve la ecuacion: [Grado 3—Falsas]
- + - -
13-4 X8 o 2. L X2 .y 3.7- %12 5 _oy 4. X847 L 9 34
X2 x%4 3x-1  3x2-x x2-2x  X-2 X%4x-6 X-2
+ - - +
5 x- 11 _ o X+37 6. X-18 } 28 ix=2 7 a 17 ) X-5 - x 8. -x- 7 } X+10 -3
2x-3 2x%+x-6 ox%+6x 9X+6 3x+2 3x%45x+2 2x-1  2x2-5x+2
+ + - -
9. & L[5 X0) 53 10 2 34 11. 5. %33 | 8 _g 12, 2. 328
X+l X+l x-1 9x-6 27x2-12 x2-x-6 X-3 9x-3  27x2-3
+ - + +
13. 6x-——=1- 4|2 X4 14, 3x-—— 9% __g 45 2, X -0 16 B30 4o q
x+1 X\ xtl 2x+3  2x%43x X+3  x2+5x+6 9%-6  27x%-12
17. 3x-—22 X339 _g 418, 9.-23 X3 o 19.7- B X309, 20. X28 , 9 x-0
3x+1 3x2-2x-1 2x+3  2x245x+3 X1 x21 x2-x-2  x+l
- + - -
21, 2x- 24 _ XI5 _ 22, 1S X5 23, X .8 i 24,132 L[ X9)_
X-3  x%-3x X+3  x%42x-3 x%+3x+2 X+l X+l x+1\ x-1
17. Resuelve la ecuacion: [Grado 4—A]
2
w230 4. 45 2. 3. 10 3ix=23 3. x2 Lo g 2X1OX36 4. 22 20 o0 = 0y2
7x+21 14x-7 X X-2 2 Ax24+6X X+l x-1
5.3-2 .5 o2y 6. S X 52,3 7.2 2% s26y-0 g 28 X7 5053
3x 6x-9 X+2  2x2ix-6 x-1 x-3 X+2 %24
9.20-8 8 _a2o 10 - XM oge g 11 a2 o3 X238 g, XIS Lo
X+l x-1 X+l x2-1 X+2 x2-4 2x2-3x-2 X-2
13. X122 5020720 14 9+ XS o g5 B XM 7o 16, X4 2o 2
2x%43x X X-1  2x%4x-3 X 2x%-x 2x2+3x+1 x+1
17. 2 X8 aliax=10 18, 10332 s6 1L 19 23 X5 H2usx=35 20, 13- 228, 6 50
X+2  x2.4 x242x X+2 X x2-x 2x%4x-6  2X-3
01, 3.0 [ XAE g2 5y pp 32X XHB _oa 03 ax+—2 X _y2 o4 MX 27 50240000
X-3  x%.2x-3 2x-1 2x%+3x-2 X2 2x243x-2 x%-2x-3 X-3
18. Resuelve la ecuacion: [Grado 4—B]
- + - +
1.19- 2 X0 _ 28 2l axex 2L =1 X7 3. x+20- =2 X190 _ g2 4, 22 X 62 73415
x-1 %21 x-2 x2-4 X+l x2.1 X+2 %24
+ +
5. 0.9 -7x+6x2 = 31 6. 15 + 3 -6x%+17x =5 . X- 8 -6x? x+9 =8 8 10 xt23 -6x%+5x = 1
x+l  Xx-1 2x-4  2x x-2 X2-x-2 X x%+2x
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9.6+ 2. X22 _ 213y 10, ax®- 2815 X qg g0 LIS _gi29x 12 20 XISl o oamg
X x%2x x-1 x2-3x+2 X 3x+x x-1 x2 1
13. 2 .22 i ex®1 14, 33— X8 _g2gx 15 36 X270 oo 16 SR XM iox-9
2x  6x+4 X+l xP4x x-1  x2_x X+2 %24
17, xo—2 . X35 _ 63219 18, 25- 2L XM _g2 19 3 X0 g200x=33 20, 1-20 . X g2y
2x-2 2x%-2 X+2  x24x-2 x-1 x%x X-3  x2-2x-3
21. 18- 20 XA7 _ 527y 22 Bxa7- 20 X2 g2 o3 T X7 G200y og. 32 X6 4o g
X1 x%+x-2 2x-1  2x%-x 2x-2 2x%-2 X-3  x2-3x
19. Resuelve la ecuacion: [Grado 4—C]
1. E + é X242x =7 2. 45 - i X%4+2X = 6 3. L - x-26 -Xx2-2x = 7 4. ﬁ -3x+2 = £ -x2
X X+2 2x+4  2x x-1  x2-1 x+1 x-1
+ - + +
5 4x—x2—i—X43— 6.£— x5 XX =7 7.L—X41—2+2x=8 8. -x°-2 —E—X23=2
X¥2  x2-4 X3 x2+3x X-2 x2.4 X x%-2x
+ + -
9. X+ —— 25 - x+40 BN 10. x2+14—£=2x— x+38 11. 3X—i—ﬂ=x2+3 12.£+12 x-15 x242x = 1
2X-2  ox2_ox x+3 X2+X-6 3x-9  3x2-9x X X x+1
20. Resuelve la ecuacion: [Grado 4—Falsas]
+ - + +
1 x X4, 4 o0 2. 5.2 X238 _ .2 3. 3xox® 2 X883, 4 4 35 X2 o
x2-4 X-2 2x-1 2x24x-1 x+3  x%-9 3x+1 3x%+x
+ + - +
5. 16x-3x2- X 4 g 13 XIB8 o oves 7.eaxt— XD _op g A XD o2
X+l %21 X-1 xZ%4x-2 X-2  x%x-2 X+l x24+3x+2
+ + + -
9. L X¥24 o4 ox 10, 742 X9 _ 42 11, Bx- —— - X3 62 12, 3+ 20 X9 _ p 2.8
2x-3  2x%-3x X-3  x%-3x X+ %21 X+l x2-1
. i i i}
13. 22 XHM2 o azex? 14, 2 XM glox-ax® 15, 6xPx —— = g- X 16. 13x-6x2- —=2— - X8 _4
X-1 x%.x X2 %24 X+2 X24+x-2 X-2  x%.2x
+ + + -
17. 5. X6 _ 523 19 gg gL X9 L 2oy 10, Bxe 2 K2 X8 g 20. 2 X 270 -18
3x2-x 3x-1 X2 x%-x-2 X+2 x2-4 X+l x2-1
. i i _
01, 8 X7 259 9. 1 _X39 o190 231 2E L XA o g 30 X8l og-5
X-1 x24x-2 X3 x243x 3x-3  3x2-3x X-1  x2.3x+2
—Soluciones

1.1. —Z,ﬁ,Z 1.2. -1,—3 1.3. =] ,1,2 1.4.-3,—2 1.5. ,2,3 1.6. _—1 1,3 1.7. —1,3,1 1.8. —3,3,2 1.9. —2,i 1.10. —2,3,2 1.11. —3,i,3 1.12.
2 2 3’ 3 2 3 3 2 3 3 3

223 113 221 1.14. 1,23 1.15. 1,23 1.16. -3, -1~ 1.17. 52,3 1.18. -3, -2, = 1.19. -3, -1 1.20. -3, 51 1.21. -2,>, 2 1.22. -3,
3 2 2 3 2 2 3 2 2 2

23123 323124 2132121122321 532105431555 3235623215722, 58212 59

3 2 2 33 2'3 2’3 22 2’2 2 3 2’3 2'3

23 510213 211,212 512 222 543 210 204 2L 015 223 516 222 247421 218215 210,
32 32 2’3 33 32 32 32 2 3 33 23
132520823 02021.213 200 213 503 L3554 31531 332 1333341351363 3.7.2 3.8 -2 3.9.3
32 23 3 2 2'2 2’3 23

N 1 P 3 3 1 1 1 1

10. 1 3.11. -3 3.12. 2 4.1. -2,— 1 4.2. -1,— 1 4.3.-3,— 3 4.4. -2, 1—3 4.5.-3,-2,—1 4.6.-2,-1,—1 4.7. -1,— 3 4.8. -2,-1,— 1 4.9.
3 3 2 2 2 3 3

-1,3,2 4.10. -3, -1,3,1 4.11. -3, -1,i,1 4.12. -3,'—, 1,3 4.13. -2,'—, 1,3 4.14. -2,—,1 4.15. -3, -2,'—,1 4.16. —, 1,3 4.17. 1,3, 2,3 4.18. -3, -1,i,
2 3 3 2 2 2 3 3 2

a
®
'
N
-

2 4.19. -2, -1, i, 2 4.20. -2, -1, i, 2 4.21. -2, _—1, 1,3 4.22. -3, -2, -1,i 4.23. -2, E 2,3 4.24. —3 -1,2,3 5.1. -1, i 1 5.2.
2 2 3 2 3’ 2 3’2

|N N|._‘ N
N | w

54. 2211 55 1213 5632132 572221258 212350 2211 510 222 511,01
2’3 272 3’72 2'3 2 3 3’2 3'2 2' 3

5.13. i& 1,3 5.14. -3,£,i,3 5.15. -Z,i,i,l 5.16. -3, -l,i,i 5.17. ﬁi1 5.18. -3—3—11 5.19. 2i£3 5.20. —21i 5.21.
2 3 3 3 3 3 2 3 3 2 33 3 2

Nowln

w
ol
=
)
w

Now|b

2

SIS l\):lw N | éo

-11 1 2

3
"2
5.22. ?%1 5.23. -3, 2;5 5.24. ZEEI 6.1. -1,1 6.2. -2,-1 6.3. -1,2 6.4. -2,3 6.5. -2,-1 6.6.-1,2 6.7.-3,-2 6.8.-2,3 6.9. -2,1 6.1

0.
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-1,1 6.11. -3,1 6.12. -1,1 7.1. -1, i, 2 7.2, —1,i 7.3. -1, i, 3 7.4. -3, i, 2 7.5. —l,i 7.6. -3, 3, 2 7.7. -2, i, 2 7.8. -2, —1,i 7.9. i, 1,2 7.10.
2 2 2 3 3 3 3

ﬁ, -1,3 7.11. -1, i 3 7.12. -1, i 1 7.13. -2, —1,i 7.14. -2, i 3 7.15. -1, i 2 7.16. -3, —2,_—1 7.17. _—1 3 7.18. —2,i 7.19. -1, i 3 7.20. -1, _—1,1
2 3 3 2 3 2 2 2 3 2 3

7.21. -1, i, 2 7.22. 1 , 2,3 7.23. —3 2 7.24. —1 1,2 8.1. -1, —1 i 8.2. -2, i,g 8.3. i, 3, 3 8.4. i, i, 1 8.5. -2, i,i 8.6. i, i, 3 8.7. -2, i,i
3 2’ 2 3 2 3 3 3 2 3 2 2 2 3 3 2 3 2
88 222 89 122 810137 811. 123 812. 312 813112 g4 311815215 816213 5817.225 gus.
23 32 32 33 32 272 32 2'3 22 32
—Z,i,i 8.19. ii,Z 8.20. —zi,z 8.21. i,i,l 8.22. —3—2 3 8.23. Z,ﬁ,i 8.24. —Z,i,g 9.1. -2 9.2.1 9.3. -1 9.4. -1 9.5. -2 9.6. -2
2 3 3 2 3 3 3 2 2 3 3 3
3 -3 1 -3 2 2
97.-2 9.8.2 9.9.-1 9.10. -1 9.11. -1 9.12. -1 101 -L 1> 10.2. 22,3 103. 15,13 10.4. =5 11,2 105. 52,3 106. 32> 10.7.

-1, 3, 1 10.8. -2, —1,i 10.9. ﬁ, 2 10.10. —3,3 10.11. -3, 1, i, 2 10.12. -1, i, 1 10.13. -1, i, 2 10.14. -1, i, 2 10.15. -2, i, 2,3 10.16. -1, i, 3
3 2 2 3 2 3 2 3 3 2

10.17. 3,2 1 10.18. 2,2 2 10.19. -3, 2,3 10.20. -3, 2,2 10.21. 3,223 10.22. 322 10.23. 22 1,2 10.24. 1,22 2,3 11.1. = 4, L

2 3 3 2 2 3 3 3 273
2112 41t2 3 2221 a4 2221 us 4132 me B0l 1722 118132 119 3221 11102,

32 3’3 2'3 32 2 '3 3’3 2'2 2'3 2
e 2232211122012 11132 012 1104 2225 1115 2313 1106 2112 1117, 24,2 L 1118 2,2
2 2’3 2' g 22 3'3 2'3 3'3 3'2 2
25 1110 3212 11202212 112132322 11222223 1123 2222 11242222 121,31 12.2. 3,1 12.3.
3 32 32 2'3 33 3’2 2’3

1,3 12.4.1,3 12.5.-2,1 12.6. 3 12.7.-1,1 12.8. -3,-1 12.9. -3,-2 12.10. -1,3 12.11. 1,3 12.12. -1,1 13.1. —1,_—31,2 13.2. —2,%,3 13.3. % 1,2

13.4. -1, i, 1 13.5. -2, i, 3 13.6. -3, i, 2 13.7. ﬁ, 1 13.8. -3, 1,i 13.9. -2, 3, 2 13.10. -1, i, 3 13.11. i, 3 13.12. -1, i, 1 13.13. -3, i, 2 13.14.
2 3 2 2 2 3 2 3 2 3

21 1315 21,2 13.16. 3,21 13.17. 21,3 13.18. L 2 13.19. -3, 2 2 13.20. -3,-1,. % 13.21. -1, 251 13.22. -3, 2 3 13.23. -1, 2L 2 13.24.
3 3 3 3 2 3 3 2 2 2
-2, —:|.,i 14.1. -1, i,i 14.2. i, i, 2 14.3. i, i, 1 14.4. -1, i,g 14.5. —3,—1 3 14.6. -2, i,i 14.7. -2, i i 14.8 i, i,3 14.9. —1 i, 3 14.10. -3,
2 2 3 2 2 2 2 3 2 3 2 2 3 2 3 2 3 2
21411221 1412213 1413213 1414. 233 1415 233 1416. 233 1417. 2L 1 1418 3 1,1 1410 . L2 3
2 32 33 32 32 32 32 2'3 2 3 33
14.20 i,i,l 14.21 —Z,i,i 14.22. —2,2,i 14.23. -2, —23 14.24. —Z,ﬁ,g 15.1. -3 15.2. 3 15.3. -1 15.4. -1 15.5. 2 15.6.1 15.7.1 15.8.
2 3 2 3 3 2 3 2 2 3
4 15.9. -3 15.10. 1 15.11. -3 15.12. 1 16.1. -1,% 16.2. -2, 1 16.3.2 16.4. -2,% 16.5. -3,3 16.6. -1,3 16.7. 1,2 16.8. -2,1 16.9. -2%
1 i -1 -3 -1 1 -2 1

16.10. -1, = 16.11. 16.12. 3, 1 16.13. i,g 16.14. —, 3 16.15. — — 16.16. -2, — 16.17. -1, = 16.18. — 3 16.19. ss.r. 16.20. ssir.
3 3 2 3 3 2 2 2 3 2

1
3
-3 2 1 -3 1 1
16.21. ss.r. 16.22. ss.r. 16.23. ss.r. 16.24. ssr. 17.1. -2,— -1,2 17.2. -3,— 1,3 17.3. -3,-2,—3 17.4. -3,— 2,3 17.5. -1,— 2 17.6. -1,—1
2 3 2 2 2 2
1 -1 -1 -1 -3 3 -1 1
ir7.7. -3,— 2 17.8. -1,—1,3 17.9. -3,— 2 17r.10. -2,— 2 17.11. — -1,1,3 17.12. -2,-1,— 3 17.13. -3,-1,—, 3 17.14. -3,-2,— 3 17.15. -3,-2,1,
3 2 3 3 2 2 2 2

2 1716231 1717 1,11 1718 1,1 3 17.10. L 2,3 17200 3,1, 13 17.21. 2,22 17.22. 2 4,2 17.23. 2 41,3 17.24. 2, L 1,2
2 2 3 3 2 2 3 2 2 3

181. 2233 182. 23113 183 2225 184 1213 1852223 186.L 113 1871211 1883 111 180.L213
2’2 22 2'3 32 2'3 32 23 2 '3 2'3
18.10. -1, 2 2 3 18.11. -1, L 2 2 1812. -3 2L 2 1813. 2 1L 1 1814 2L L3 1815 L33 1816 -1, L33 1817. 2L 1>
2' 2 2'3 2'3 2 3 2’3 32 2'2 32
18.18. -3,-L L 2 1819. L L 23 1820 2 L5 1821 31,13 18220 3212 1823 2212 1824. 3112 191. 1,3 19.2.1
32 32 23 2 23 32 22
19.3. 2,2 19.4. -2,3 19.5. -1 19.6. -1,1 19.7.-1,1 19.8. -3,1 19.9. 2 19.10. -2,1 19.11. -1,1 19.12. -3,-2 20.1. ?3-11 20.2. -3,1 20.3. 1%
2 20.4.-2,2,3 20.5. 13 206. 1,22 20.7. 2,221 20.8. 2L 20.9. 2,2 20.10. -1, 3 20.11. L 2 20.12. 2,21 3 20.13. 2,22 2014 13
3 3 3 2 2'2 2’3 2'2 2’3 2’2
3 20.15. -1, %% 20.16. . 1% 20.17. -2, —1,% 20.18. 3?3% 20.19. 1 20.20. 2 20.21. -1 20.22. 1 20.23. -3 20.24. 3
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