EJERCICIO 1

1. Una deuda se expresa en sentido
negativo. Luego inicalmente el estado

econémico de Pedro es - 60 bs.
Al recibir 320 bs. Aumenta su capital

tantos bs. como ha recibido; entonces

la operacidon queda expresada como
se indica

-60+320=+260 bs.

. 1170-1515=-345 sucres

. 200+56 -189 =+$67

. —665-1178 +2.280 = +437 soles
. 20-15+40-75=-%$30

. —67+72-16+2=-%9
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. —45-66 -79 +200 -10 =0

EJERCICIO 2

. 12-15=-3°
-3+8-6=-T

.15- (-3) =15+3=18
. -(-8)+5=8+5=13

O N W N P

L —4+7+2-11=—6"

6. -8+40=-8+4=-4" _7am
-8+42=-8+8=0" - 8am
-8+45=-8+20 =+12° -l1llam

7. -1-22=-1-4=-5" _10am
-1-23=-1-6 =-7° -llam

-1-2B3+30=-1-6 3 =4° -12am

-1-23+3B=-1-6 49 =+2° -2pm

8. —-56+7=-49°
9. -71+5=-66" long
-15+(-5)=-20" lat.
10. 18+3 =+21 long
65-4=+67 lat.
11. -75+135=+60 afios

. 200-78-81-93 +41-59 =-70colones

EJERCICIO 3

S w N P

13.

14.

. +32m; -16m

+10m; —-4m

. 50-85=-35m
. —611=-66m

. -8x6=-48m

9x 6=+54m

4002=+800m - corredor
-4003=-1.200m -yo

. Los 40 pies de longitud del poste

se reparten asi: 15 pies que sobresalen

- se asumen en sentido positivo- .

25 pies que se encuentran enterrados.

- se asumen en sentido negativo - .

Al introducir 3 pies mas, se adicionan
a los que estan bajo el suelo y se deben
descontar de los que estan por encima.
Aritmeéticamente significa:

40=15+25
—-25 -3=-28 pies
+15-3=+12 pies

. 55-52=+3m

. —32+15=-17m
10.
11.
12.

35-47=-12m
-39+56=+17m
90-58-36=-4m

72 -30=72-30 = +42m
72 -3012=72-60=+12m
72 -30[3=72-90 =-18m
72 -30[8=72-120=-48m
-120 - (-60) 1= -120 +60 = -60Km
-120 - (-60) 2= -120 +120 =0
-120 -(-60)

(-0

-120

[3=-120 +180 = +60Km
4 =-120 +240 = +120Km



12.

13.

14.

15.

16.

17.
18.
19.

20.
21.
22.

23.

24.

25.

26.

. —3a

EJERCICIO 7.

X+2x =3X

. 8at+9a=17a
. 11b+9b=20b

-b-5b=-6b
-8m-m=-9m
-9m-7m=-16m

. 4a*+5a* =9a"

6ax+1+8ax+1 =14ax+1
_mx+1_5mx +1=_6mx +1
X=2 _gX=2 __gax-2

1 1 _1+1 _2

. —a+—a=——a=—a=a
2

2 2

3ab +iab :_Gab +ab :lab
10 10

1,124 3 1
3V YT YT YT

8a+9a+6a=23a

15x+20x +x =36x
-7m-8m-9m=-24m
-a’h-a’h -3a%h =-5a%b

a* +3a* +8a* =12a*
-5a**!-3a**1 -5a**1 =-13a* **

1 2 6+3+4 13
at—a+—a= a=—
2 3 6 6

-6-4-1 11
—X——X-——=X=————X= X
3 6 6 6
1 3 2+3+10 15 3
X =————ax=—ax =
5 10 10 10 2

27. 1la+8a+9a+1la =39a

28. ML+ 3m L Am L 6m* L =14 1
29. -x%y -8x%y —9x%y —20x%y =-38x%y
30. -3a™-5a" -6a™ -9a™ =-23a"

31 lavtaitava -
T2 4 8 8 8

2 1 1 1 8+10+2 +1
32, —ax+ —ax+—ax+—ax = —————&
5 2 10 20 20

33. 0,5m+0,6m+0,7m +0,8m =2,6m

1.1 1
-—ab-—ab-—ab -ab
84. "7 TP g

:—_4 —2-1-28 ab= —Eab = —Eab
28 28 4

2., 1, 1, 1.,
—=Xy -=x%y —=x%y ———X
35. 3 y 6 y 9 Y 12 Y

_T24-6-4-3 ;37
36 T

36. ab?+ab? +7ab? +9ab? +21ab® =39ab?

37. -m-m-8m-7m -3m =-20m

4+2+1+8 __15
—— ~ ~a=—T"a

21

X =—ax
20

38 _Xa+1 _8Xa +1 _4Xa +1 _5Xa +1 _Xa +1_ _19Xa +1

1 1 1 1 1
39. —at—a+—-at+t—a+-a
2 3 4 5 6
30+20+15+12 +10 87 29
= @ @ a=—a=—a
60 60 20

40. —iab —iab —&ab —iab —iab
3 6 2 12 9

_ 43

_ -12-6-18 -3 -4 ab=-2ap
36

36

EJERCICIO 8

. 8a-6a=2a
6a-8a=-2a

. 9ab-15ab=-6ab
15ab—-9ab =6ab
2a-2a=0
-7b+7b =0

N o o s~ NP

. —14xy +32xy =18xy



8. —25x%y +32x%y =7x%y 35, 2amt- L g2 2077 a3 ma 1 ona
. . . 6 12 12 12 4
9. 40x’y-51xy=-11x
y y y , 1., 12-1, 11,
36. 4a° ——a° =———a“ =—a

10. -m’n+6m?n=5mn : 3 3 3

11. -15xy +40xy =25xy 3 -20 +3 17
37. —5mn+—mn= mn =--=-—mn

12. 55a°h?-81a°h? = - 26a°? 4 4 4

13. —x?y +x% =0 38. 8a**’p*"* - 252" %p**¥ =~17a* ?p*

14. -9ab? +9ab® =0 39, —%amb" +a™p" =#amb" =%amb"

15. 7x’y-7x’y=0
16. -10Imn+118mn=17mn
17. 502ab-405ab=97ab

18. -1024x+1018x =-6Xx E\]ERCI Cl O 9
19. -15ab+15ab =0

40. 0,85mxy —0,5mxy =0,35mxy

20 i —Ea-2_3a-—ia 1. 9a-3a+b5a=11a
T2 4 4 4 2. -8x+9x-x=0
2 Ea—la-3_2a-ia 3. 12mn-23mn-5mn= -16mn
420 4 4 4. -x+19x -18x =0
9y Sath-Sa=2075,2_5 ;2 5. 19m-10m +6m =15m
6 12 12 12 6. -11ab-15ab +26ab =0
4 ey+ D y2y="8%9 2 1 2 7. -52% +92* -35a* =-31"
——Xy+—xy= X%y =—x : =
BTV I Y T
8. -24a%*? -15a%** +39a"** =0
3. 5 3-10 7
24. gam—zam— am =-—am > 1 2413 0 _
9. JY*3Yy=——o—y=3y=0
a3 753 2
25. —amr-am=—_—am=-_am 3 1 1 _-12+5-10 17
e T R
26 Emn—zmn- 20_2lmn -—imn
6 8 24 24 11. §a2b+%a2b—a2b:—3+z_8 azb:—gazb
3 -11+3 8
27. —a2b+ﬁa2b: 1 azb:—ﬁazb 12. -a+8a+9a-15a=a

a3 w3 a3 13. 7ab-11ab +20ab —3lab =-15ab
28. 34a"b*-56ab°=-22a"b

2 _£ay2 2 2
20. ~12yz +34yz = 22yz 14. 25x* -50x” +11x* +14x° =0

15. —xy —8xy —19xy +40xy =12xy
16. 7ab+21ab—ab -80ab =-53ab

30. 4a* -2a* =2a*

31. -8a**'+8a**'=0 2 2 2 2 2
17. -25xy” +11xy“ +60xy” —82xy* =-36xy

a-1_ a-1__5a-1
32. 25m"""-32m m 18. -72ax+87ax —10lax +243ax =157ax

33 —x*"t4x*T1=0 19. -82bx -71ox -53bx +206bx =0
3 Ao lme T2 np 1o 20. 105a®-464a° +58a° +301a° =0
"4

2 4 4



1 1 1 1 30-20+15-12 13
21, —X——=X+—=X——X=————— X=X
2 3 4 5 60 60
gy Lyl 1, 1 4-av21 1
’ 3y 3y 6y 12y 12 12y
3 2 1 2 l 2 2
—a‘b-—ab+=a‘b-a‘b
23. 5 6 3
_ 18-5+10-30 alb= —lazb
30 30
5 1 3
-Zab?-=ab? +ab? -=ab?
24. g 6 8
27207442479 1o 9 ap2=-3 02
24 24 8
25. —a+8a-11a +15a -75a =-64a
26. —7c+21c +14c —-30c +82c =80c
27. —mn+14mn-3Imn -mn +20mn =mn
28. a’y-7a’y-93a’y +51a’y +48a%y =0
29. —a+a-a+a —3a +6a =3a
30 ix+£x —1x +ix -X
T2 3 6 2
3+4-7+3-6 3 1
= X=——X= —X
6 6 2
o a3 sl iy 5B
31. X ZX ZX X —X
-48+18 +6 +24 -20 20 5
24 24 6
32. 7a* -30a* —-41a* -9a* +73a* =0
33. _ax+1 +7ax +1 _11ax +1 _20ax +1 +26ax +1 :ax +1
34. a +6a-20a+150a —80a +31a =88a
35. -9b-11b-17b -81b b +110b =9b
36. -a’b +15a’b + a’b -85a%b -131a’b +39a’b =-162a’b
37. 84m*x—50Im’x —604m°x —715m*x +231Im°x +165m?x
=-1340m?x
38, %a%z +2g0p7 - L g3p2 —%aﬁ’b2 +4a°p?
_ 20+16 -6 -15 +96 a°b? =l_l:Lal3bz
24 24
=37 g3 =42a%?
8
39. 40a-81a+130a +41a —83a —91a +16a =-28a

40

. —21ab +52ab -60ab +84ab -31ab —-ab —23ab =0

EJERCICIO 10

7a+6a-9b-4b
7a+6a =13a
=13a-13b

-9b —-4b =-13b

,atb-c-b-c+2c-a

a-a =0 b-b=0 -c —C +2¢ 0
=0

. 5x-1ly-9+20x -1-y
5x+20x=25x -1ly-y=-12y -9 -1 =-10
=25x-12y -10

. —6m+8n+5-m-n -6m -11
-6bm-m-6m=-13m 8n—n=/n 5-11=-6
=-13m+7n -6

. —a+b+2b-2c +3a +2c -3b
-a+3a=2a b+2b-3b=0 -2c +2c 0
=2a

. —81x+19y —30z +6y +80x +x —25y

-8I1x+80x+x=0 19y +6y 25y =0 30z
=-30z

. 15a® -6ab -8a? +20 -5ab -31 +a® -ab
15a%- 8a* + a*> = 8a°
—6ab -5ab —ab =-12ab 20 -31=-1

= 8a?-12ab-11

. —3a+4b-6a +81b -114b +31a -a b

—-3a-6a+3la-a=21a
4b+ 81b-114b —b =-30b
= 21a-30b

_ -71a°b-84a’b’? +50a°b +84a’b? -45a°h +18a°h

-71a°b +50a°b -45a°b +18a%b = -48a°b
-84a*b? +84a*b? =0
=-48a’b

10. —a+b-c +8 +2a +2b -19 2c 3a 3 3b 3¢

-a+2a-3a=-2a b+2b-3b =0
-c—-2c+3c=0 8-19 3=-14
=-2a-14



.~ m?+7Imn-14m? -65mn +m* -m? -115m? +6m*
m® +6m® =7m?® m? -14m? -m? -115m? =-129m? 7Imn -65mn =6mn
= 7m® -129m? +6mn

x*y =x%” +x%y -8x"y —x’y -10 +x%y? -7x%’ 9 21’y ¥° 450
x'y-8xty +21x*y =14x%y  —x%y? +x%? -7x%y? =-7x%?
x%y—x?y =0 -y? -10 -9 +50 =31
=14x%y -7x%y? —-y® +31

A 5ax+1_3bx+2 _8Cx+3 _5a><+1 -50 +4bx+2 -65 _bx+2 +90 +Cx+3 +7Cx+3

-8c* 3 +¢**3 +7¢* "% =0 -3b**2 +4p**2 H**2 =0 5a** 5a** 0 50 65 90 =25
=-25

. a™tZ—xM*3 5 +8-3aM 2 +5x™*% -6 +aM 2 H5x™ *3

—xM*3 L EyM*3 _gym+3 —_ym+3 amt2 —3gM*2 4gM 2 = _gm 2 548 6 =3
—_xM*3 _gm+2 _3

. 0,3a+0,4b+0,5¢c —0,6a —0,7b —0,9c +3a -3b -3c

0,3a—-0,6a+3a=2,7a 0,4b -0,7b -3b =-3,3b 0,5¢c -09c 3c =-3,4c
=2,7a-33b-34c

. ia+ib +2a-3b —Ea —ib +E i
2 3 4 6 4 2
1.40a-3,-2%83_ _7, 1y 3p-tp-2-18-1, 17, 31321
2 4 4 4 3 6 6 6 4 2 4 4
7 17 1
=—a-—b+=
4 6 4
. §m2 -2mn +im2 —imn +2mn —2m?
5 10
Emz +im2 _2m2 :Mm2 :—Em2 -2mn _lmn +2mn :ﬂmn:—imn
5 10 10 10 3 3 3
13, 1
=-—"m? -=mn
10 3
- —Ea2 +iab —Eb2 +21a’ —Eab +ib2 _le —2ab
4 2 6 4 6 3
—Ea2 +1a2 _79+28 a? =Ea2 iab —Eab -2ab _2-3-8 ab :—gab
4 3 12 12 2 4 4
_EbZ +1b2 _ibz =_5+—1_2b2 =- ﬁbz =-p?
6 6 3 6 6
19 9

=—a’-—ab-b?
12 4



19. 0,4x2y+31+%xy2 -0,6y° —%xzy -0,2xy? +%y3 -6

0,4x%y —Exzy :% X’y =0

—24+1 , 14

-06y° += y3 2 . Tyé= -Ty3=_0,35y3

—0,175xy -035y° +25

3 3

m’l—lbmﬁ $2gmt _ibm—z —02am* +%bm—2

20. 5% %o 5
iam»1+iam»1 —0,2a’“'1 - 3+15-5 amt ZEam—l
25 5 25 25
:l_sam—l +ibm»z
25 50
EJERCICIO 11

Para resolver los problemas del 1 al 18 lasliterales toman los siguientes valores:
a=1 b=2 ¢c=3 m=12 n=1/3 p=1/4

1. 3ab=30R2 =6
2. 5a’b%c=51F 2°*B3=5B[3=120

b 1 2 — 2-1 § E

8% 6 . EL [@g 62 12

. V2be? =,/2[2(32 =,[419 =//36 =6

10. 4m G12bc? =4 9;: 312232 =2§/216 =2 B =12

11. mnG/8a’b® :% % Jsr 2 :é[}/6_:— =—

©

3 2 2
—Xxy“ -0,2xy° =
8 y y

31-6 =25

7

50

13.

14.

15.

16.

m-2

L SR
5

25

4a

3-16

xy?

_—7-2+10

14

50

il

2

st 5210 _205411_3

np i1 - 11

352 12 12

3 350 3B 2

4 _a” _ 4 _4 _6_

2. 25, 20 18 6

3 3 3 3

om_ 2% _1_1,

J2 om0l
e 3

pm2 =

1

50

:?xyz =0,175xy?

pm 2




3c® _3{642°13°
17, 3oav'c _ | =3[/64 8729 =3/373.248 =372 =216

2m 25&
2
3 q/ , 3 3 3
7q/a b? 122 q/7 *qh = =2
i s s .5 6 2
3[3/125bm 351/125[2[& 250 g 125 %[5 % 75 2
2
EJERCICIO 12

Pararesolver los problemasdel 1 al 18 las literalestoman los siguientes valores:
a=3 b=4 c=1/3 d=21/2 m=6 n=14

1. a?-2ab+b?=32-2[31@ +4% =9 24 #6 =

1,1, 1_4+12+49_25
e B e
2.¢°+2 Z%Bi 97374 3 36

a b 3 4
3 €+E_i 1—9 +8 =17
3 2
1
4. £_E+2:é_i +2:£_24 +2 2-12+6 _ﬂ
d n 11 3 3 3
2 4

g 2 r,m. 3 4,6 9195 38461
3 2 6 3 2 6 3 2 6
6. Sc-tbrad=—~F-Ltaodt o705 4
50 2 53 2 -2 5 5 5
ab_ ac _bd_34 3_3_ﬁ-2+i_3 —ag 4o -1 144+6°1 149 oo
7.n dm 1 1 6 1 168 3 3 8
4 2 4 2

8. Vb +yn +J/6m :JZ+E+ 6@ =2 % 6 ﬁ:E:B%

2 2

2-16+1_ 13

9. cy3a- d16b2+n\/_d——Q/3[3— 6@ + # :Eaéms% :1—84-%— T

N

m 6 216
10. ?: 4:T:216E16: 3456




1 1
11. 2 3%@2 4@2@2 § Z 1 1 2+1 3 1

4 6122424248

—2 1o’ . 2[@»@28[@@2 1=2.8 -t a0
12. 416 2 2

atb b+m_3+4 4+6_7 10

. ¢ 4 L I 1 17904
3 2 3 2
b-a , Mb, 5,273,894, 53=212 11524 +4 415 =23
14, n d 11 11
4 2 4 2
12c-a 16n-a 1_ 1291’ 3 mﬁ 8 4-3 4-3 _ 1 1 _ 3-4+48 47 _,
15. - += st 3 A8, 1 2 3 A s
20 m  d 2@ ; T78 s 8 6 24 24
2

N

16. \/E+Ta 6m \/ﬁ ‘/_—\/_= £-ﬁ= +%—%=4+1—1:4

6
17. Yo +y2d 3c+ 4+\l2 R B;’ \/ 2 2+1 42 _3
2 4 2

23/ £ .3 2+d2 - 2u/32m2 s 2+ D{F 20/144

18. %
3 9
_212 ﬁ_ﬁ 2,2 3. 5.9 3 64+9-12 61,
T34 2737427827 8 8 '®

EJERCICIO 13

Paralosproblemas1al 24 |asliteralestoman lossiguientesvalores:
a=1 b=2 c=3 d=4 m=212 n=2/3 p=14 x=0

(a+b)e-d=(1+2)3-4=38-4=9 -4 =5

D

(a+ b)(b—a)=(1+2)(2 —1) =30=3

5. (m)fo-n)eae ol Sheane [P P a=Ddva= e T2 Dy
4. (2m+3n)(4p+b2 =§2 +3%§§4D}1+ 22§= 1+2 1+4 3®=15
5. (4m+8p)(a +b2 6n -d :Qﬁl 1+8 §12+22)g6%—4§=(2+2)[3[®=0



6. (c-b)(a-)(b-a)(m-p) =(3-2)(¢ -9)(2 )5 —3re100fE =5

3+4 7 _168-7 161
ngzs—f— ====26%

7.bz(c+d)—az(m+n)+2x=22(3+4)—12%%§+2[{D=4U— T g g =268

8. 2mx+6(b? +¢?) - 4d? =2%[0+6(22 +3) -48 =6(4 +9) -4 6 =6 B 64 =78 -64 44

Dot 16ctD
B, 1000, e, Pub, 444 2, 2468,
9.0on b o 2 0 @2‘6 3 " 3 3 °7°
U U 3

10. X+ m(aLb +d° —ca):0+%(12 +4° —31) :%(1 +64 -3) :% B =31

2
:E :5%

~

1
11, 4(m+ p) a+b2 4@ §;12+22_42+1@f1+4_
= @T =

442
a 3 9 4

@\m
@\U‘l\w

12. (2m+3n+4p)(8p +6n -4m)(9n +20p)
=25+ +ag B + 6% - 4B BeE + 2050 (142 +1)(2+4-2) (6 +9) =4 B 11 =176
PR R e R B H S M

13. cz(m+ n)—dz(m+ p)+b2 (n+p)

1 1 2 7 3 1 21 44 126-144+44 26
2 + — 2@» @: B 4+ Bl—:—— s - -922 =
4%4 2 9616441 212 12° 12 12 2% =2

OJc?+d? 2D Oyg+4> 202 Ofo+16 201 OV25 201 1 5
14. @7 @7 T@%_%TTEQ%_BTTEE%_S%_E_ZE
15. (4p+2b)(18n-24p)+2(8m+2)(40p +

a)
@té +2[ZZQ§18EE 24B]1§+ 2%%+ 2@@405%+ 1= (1+4) (12-6) +2(4 +2)(12) =56 +2 86 =30 4132 162

2 2
2 4 @1@2 2¢4 91 6
Thtnf oy U a4 25t8. 3508 33 3, @4,
16. 4-p " p? 4-2 1@2 T2 71 T271 271 27172 2
Qg 16 6 6 16

17. (a+b)q/c? +80 -ma/n? =(1+2) +8@—% %gzsu/%—%% 3[5—% 15—?23 -%2-8—; 1442143

0 0
OJa+c yenll, 01+3 \/6%5, 1 0J4 Va0 1 2 4
18 hwﬁ*("*d)wﬁ% 3 ﬁ*@“‘) ARl
2

ol



19, 3(c-b)X/32m-2(d -a)J/16p —%
=3(3-2)q/32% -2(4-1) Q/leEi -% =316 -6 /4 »2 346231242 3 =3

20. + -

6123 3%% 33‘%4 V36 V1 2 6.1 1 18+12-8 22 11
= + - = +———==—4+—=-—= —_=—
20fs2  2(2-1) 123 2316 2 6 8 2 3 24 24 12
A afas)oas )< Lo o) 21+32) S sa8 0 a7z S0 B s
21. b?-a2 T2 g2 3 = = 3 3 =

22, b2+%+1§§%+ 1@ @H lg
=22+ Q% 2@? Q+§Fé+

a

.1 Q? g_ §@7g_2j 9 _70_35 .,
‘4+E§%+ 2+2 ‘4+4+2 ‘4+4'4‘2‘172

w
N R
o o o o o

(2m+3n)(4p+2c) - an? n?

2 = %%*%ﬁ@%@wm@ 4@»@@»@2 1+2 1+6 4&% =377 f_21»4:18% 4 125

208

b2_c 22_3 2 2
3_n_" 3 3 _3 3346 4.754-28_26
24. 2ab-m b-m 5, 1 , 1, 1 3°7 97 9 63 63
2 2 2 2
EJERCICIO 14
1 a+b+m 10. $(x+a—m) 18. %2 m?
2 24 b +x 11. (m-a-b-c)km 19. $(3a+6b) ; $(ax+bm)
3. a+l;a+2 12. $(n-300) 20. (a+b)(x+y)
4. x-1;x-2 13. (365- x) dias 21. $(8x+ 49)
5. ; ; ; ;
y+2 y+4y+6 14. $8a ; $15a ; $ma 22, bs(a—8)(x+4)
6. $(a+ x+m) c
15. 2a+3b+— 75
7. m—n 2 23. TSucres
8. bs(x-6) 16. alb m’ a
0. (x—m) Km 17. 23n m? 2. $;’]



25.

26.

27.

28

3.000
colones

X
—— soles
a-3

m
— m
14

X+1 g
.af%

EJERCICIO 15

1
2
3
4
5.
6
7
8
9

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

. m,n- m+n

-m, -n- m+(—n)=m—n
. —3a,4b - -3a+4b

. 5b, 6a - —-6a+5b

7,-6- 7+(-6)=7-6=1

. —-6,9 - -6+9 =3
. —2X,3y - —2x+3y
. 5mn, -m- 5mn+(—m)=5rm—m

. ba, 7a- ba+7a=12a

-8x, -Bx ~ -8x+(-5x) = -8x -Bx = -13x
-1Im,8m - -1Im+8m=-3m

9ab, -15ab — 9ab-15ab =-6ab

=Xy, —9xy - —9xy —xy =-10xy

mn, -1lmn - mn +(—11mn) =mn -11mn = -10mn

ia’ —Eb = ia—zb
2 3 2 3

Eb’ g(_‘,H Eb-}-gc
5 4 5 4

Ly 2p. tpe2p=3p-p
30377 3773773

a+b
m-2

2. 3
X
30. @H 2X+ E@ hab.

g a 2al
31. E.OOO—%+§+T§H sucres

20. -4x%y, %xzy

3 -32+3 29
—AxPy +=xPy =" Zx’y=-""x?
y 8 y 8 y 8 y
21 3mn, -3mn
-g™ T
3 3 3-6 3
Zmn-Zmn="—mn=-2mn
8 4 8 8

22. a,b,c - at+b+c

23. a,-b,c - a-b+c

24. a,-b,2c - a-b+2c

25. 3m,-2n,4p - 3m-2n+4p

26. a®, -7ab, -5b° - a® -7ab -5b?

27. X2, -3xy, —4y® - x? —3xy —4y?

28. x*,-x%,6 - x> -x’y +6

29. 2a, -b, 3a -~ 2a+3a-b =5a -b

30. -m, -8n, 4n -~ -m-8n+4n =-m —4n
31. -7a, 8a, -b - -7a+8a-b=a b

1 2 3

32. =x, =y, ——x
25307,
ix—gx+gy—4_ex+zy——ix+gy
2" 47 3 8 3 4" 3
—Em -m —Emn

33 —gm. M. -3
3 2 -3-5 2 8
——MmM-Mm-—mn= m-—mn=—-—m-—-—mn
5 3 3

34. -7a%, 5ab, 3b?, -a?

-7a® -a®+5ab +3b% =-8a® +5ab +3b?



35.
36.
37.

38.

39.

40.

41.

42,

43.

45,

46.

47.

48.

49,

50.

—-7mn? +17mn? -5m -4m =10mn? -9m
X3 =7x® =8x%y +4x%y +5 = 6% -4x%y 5
5x% —x? +9xy —6xy +7y? =4x* +3xy +7y°
-8a’b -a’b +5ab® -11ab® -7b®

= -9a’b -6ab® -7b?

m® -8m?n+7m?n +7mn? -n®

=m® -m?n +7mn? -n°

ia—ia+£b+ib—6

2 4 3 5

_2-1 +10+3b—6=£a+Eb—6
4 15

4 15
a-a-3b+4b -8c +8c =b

m® +5m® -5m° —=4m?n —4m?n -7mn?
=m® -8m°n -7mn?

Ix-Xx-1ly -6y +4z -6z =8x -17y 2z

. 6a’+9a® -5ab -7b? -8b? -11

=15a* -5ab -15b* -11
-x?y? +x%y? -5xy® +7xy* -4y* -8
=2xy°® -4y* -8

3a—£a +£b—b -4 +6
2 2

=810 20220 tp o
2 2 2

ixz +§X2 +£Xy —ixy +Ey2 —Ey2

2 4 3 3 6 6

243 , 2-1 5,1

==X+ Xy == X® +=XY
4 3 4 3

5ax_5ax_6a>(+l +a)(+l +5a)(+1 +8a)(+2 :8a>(+2

3 5,2 2 1 1, 2
— X" +XT —=Xy —=Xy +—=Yy° +5
2 3 Yy 3 Yy 3y Yy
3+4 , 3 1415 , 7 , 16 .
= - — + =—— X=Xy +—
4 3 Y 3 Y 4 Y 3 Y

Eazb —iazb +a’b +iab2 +iab2 —Eab2

4 4 2 2 6

_3-1+4 ,  3+3-5
4 6

b2= iazb +%ab2

EJERCICIO 16

1. 3a+2b-c
2a+3b+c

5a+5b

2. 7a-4b+5c

-7a+4b-6¢

-C

3. m+n-p
-m-n+p

0

4. 9x-3y+5
-X-y+4
-5x+4y -9

3x

5, atb-c

2a+2b-2c

-3a-b +3c

2b

6. p+ qg+r
-2p-6q+3r
p+5qg-8r

7. —7X — 4y +62z
10x—-20y -8z
-5x+24y +2z

-2X

8. -2m+3n -6
3m-8n +8
-5m+n -10

—4r

-4m-4n -8

9. -5a-2b-3c
7a-3b+5c

-8a+5b-3c

-6a

-C

10.

11.

12.

13.

14.

15.

16.

17.

ab + bc +cd
—8ab -3bc -3cd
5ab +2bc +2cd

—-2ab

ax— ay —az
-5ax-7ay —6az
4ax+9ay +8az

ay +az

5x -7y +8
-4x—-y +6
—-3x+8y +9
-2X +23

—am+6mn —4s
—am-5mn +6s
3am-5mn-2s

am-4mn

2a+3b
6b-4c
-a +8c

a+9b+4c

6m-3n
—4n +5p

-m -5p

5m-7n

2a+3b
+5c -4
8a +6
+7¢c -9
10a+3b+12c-7

2x -3y
+5z+9
6X -4
3y -5

8x +5z



18. 8a+3b-c
ba-b +c
-a-b -c
7a -b +4c
19a +3c

19. 7x +2y -4

+9y-6z +5
-y +3z2 -6
8x -3y -5

15x+7y -3z -10

20. -m-n-p
m +2n -5
-6m  +3p +4
5m+2n -8
-m+3n+2p -9
EJERCICIO 17
1. X2 +4x
x? —=5x
2x? —=x
2 a’+ab
-2ab +h?
a’-ab +b?
3. X% +2x
-x? +4

x3=x? +2x +4

4. 2% -3a°
+a® +4a

a’*+a®-3a’ +4a

5. —-x*+3x
x° +6

X3 =x% +3x +6

6. x> - 4x
- 7X +6
3x? -5
4x? -11x +1

21.

22.

23.

10.

11.

5a* -3am -7a"
-8a* +5a™ —9a"
-11a* +5a™ +16a"

-14a* +7a™

6m3*t— 7m?*2 —5m?*3
AmAt— 7ma*2 -

_5ma+1+ 3ma+2 +12ma+3

5m?*1-11m?*? +6m2*?

8x+y +z +u

—-3x-4y -2z +3u
4x+5y+3z—-4u
-9x-y +z +2u

y +3z+2u

m? +n?
+4n% -3mn
-5m? -5n?

2

-4m -3mn

. 3x+x3

-4x% +5
-x%+4x* -6

3x -1

x?=3xy +y?
-x% +3xy -2y?
X% +3xy - y?

x% +3xy —2y?

a? -3ab+b?

+ a? -5ab-b?
-2a®+8ab - b?
—b?

—7x?+5x -6

4x*+8x-9
-x* -7x+14
—4x%+6x - 1

24.

25.

26.

12.

13.

14.

15.

16.

a+b —-c +d
a-b +c —d
-2a+3b-2c +d
-3a-3b+4c -d
-3a +2c
5ab -3bc +4cd
+2bc +2cd -3de

—2ab +4bc +3de
—ab -3bc-6¢cd

2ab

a-b
b-c
c+d

c-d
-a +d
a -d

at -4a+5
a® -2a? +6
+a’-7a+4

2a®-a? -11a +15

- x2 +x -6
X3 -7x? +5
-x8 +8x -5

-8x2+9x -6

a’ —p?
+5a%h - 4ab?
a® - 7ab? -b®

2a® +5a%b-11ab® -2b*

X3 + Xy2 + y3
X3 - Bx2y -y
2x3 - 4xy? -5y°

4x% - 5x% - 3xy? -5y°
-7m®n +4n®
+m® +6mn? -n°

-m*®+7m°n +5n°

+6mn? +8n°



17.

18.

19.

20.

21.

22.

23.

x* -x% +x
+x3 —4x? +5
+7x° -4x+6
x* +x3 +2x? =3x +11
+a®  +a’ +6
+a®  -3a® +8
+a’ -a’-14
+a’ +a° +a* -2a° -a’
x® +Xx-9
+3x* -7x? +6
-3x3 —4x+5
x®+3x* -3x% -7x* -3x +2
a’+ a
+a? +5
+4a+7a’
-8a’ -6
a’®+5a -1
x4 - x%?
-5x 3y +6xy°
_4Xy3 +y4
-4ax?y? -6
x* =5x 3y -5x%y? +2xy° +y* -6
+ %2+ xy
- X% +4xy -7y?
- x? +6xy +5y?
-6x> —4xy +y?
72 +7xy -y?
a®-8ax? +x°

-6ax? -x*® +5a%x
3a° -x% -5a®x

a® +14ax® -x°

5a° -2x3

24.

25.

26.

27.

28.

29.

30.

-8a’m +6am? -m°
+ at - 5am? +m?®
-4a® +4a’m -3am?
+7a’m - 4am? -6
-3a® +3a’m - 6am? -6
x® - x%y? - xy*
+2x% +3x2y3 —ys
+3x3%y? —4xy* - y®
x® +5xy* +2y

5

2x5 +2x%y +2x%y? +3x%y°?

a®+a®+a?
+a*+a®+6
+3a? -8+5a
-a®  -4a? +6 -5a
+a® +a* +a’ +4
a* -b*
- a’b +a%h?® -ab®
-3a* +5a°b -4a°h?
-4a°®b +3a’b? -3b*
-2a* -ab® -4b*
m® -n® +6m?n
+n® -4m?n +5mn?®
m® -n® +6mn?
-2m® +n®-2m°n
11mn?
ax _3axf2
+5a*71 +6a* 3
+ 7a><73 +a><74
+ aX*l _13a>(f3
a)( +6aX—1 _3a)(—2 +a)(—4
_ax +a><+1 +ax+2
_3ax+3 _ax—l +ax—2
-a* +4a* 3 -5a
+ax—1 _ax—Z + ax+2
_2ax +ax+1+ax+3 _3ax+2

0 a**2 3a**% a**l 2a*



EJERCICIO 18 O
1, 1
1. =x*+ =xy 1, 1, 1
-=x* + = - =x
2 i . 6 8y 5 y
2
SNty _%Xz + %yz + %xy
1)(2 +£)(y +iy2 :1)(2 +Exy +iy2 5_1_2X2+ —16+3+6y2+9—6+10 Xy
2 6 4 2 6 4 6 24 12
1 —E 2—ly2 +£x D—X2+ Exy- lyz
o a® +Zab 6 247 12773 127 24
' 2
—iab +£b2 7. a® - %abZ + b
4 2 3 s
- Zap? - 208 ~a%
—%ab —%bz 8" Tl
2-1-1_, 5-2 3 %a3 } %bs B %azb
24 ab+—=b%=a® +—b?
4 10 10 4+1 5 —48—3 a|32+5—150—3b3 +5;332b
=503 Tap? 81342020 503 Loz Tapz By
3. X3 +Zxy 4 8 5 6 4 3 8 5
w2 8 x* -x*+5
——=Xy y
6 3w 200 3y
5 2 3
-—xy =y’
6 3 3y 20 - 3y
, 4-1-5__ 3+2 , 5 6
* * y 5-3 4+5 -3-6
5 3 1 5 Z XA -xP 42+ x3 r—g X
=X7=Zxy oyt =X Ty 4oy
6" 3 33 =25t 424253 25024 3 2 2% 0
5 6 8 5 2 8
4. %Xz - %yz 9. §m3 - %mn2 + Znd
3 1
—gxy + %yz + Emn2 - gn3 + Emzn
3 _ 3 _ 15
+ixy + iyz m n 2m n
10 3
2+3 5, 241 _, 2-3-5 , 1-3 ,
3. ,, -4+l  -3+1+2 , 3, m*+——mn=+ nmA——mn
P00 T VT Ry e .
=23 —Elmnz— n-Z2min 032md Lmee Lmnz &
2 5 1 2 2
—a + _ab — _b 4 + 2 2,,2 + Y
5. 3 5 2 10. X X7y y
5, 1 1, 5.4 ae  _ Lo 1
—a - —ab + =b =X * Xy —Y =Xy
6 10 6 . 1‘1 6 .
1 B 1 1 ) _ _Xzyz + _ya ——ng
-—a + —ab - =b 4 7
12 20 3 6
6-5 ,. 16+3-2 , , 4-1+2 , 1_, 5 .
8+10—1a2+4—2+1ab+ -3+1-2 b2 TX + P Xy + 12 _Exy _EX y
12 20 6 117 02,5 0 10 5
172,83 0 417 5.3 2., 6 8 Y "1 &Y &Y
12 20 6 12 20 3 e 5.5, 17 5, 1 5 4
0=xt 2 ey Zyyd 2
T T Y Y



4
x* - =x° + =X
11. 5
-3x° - ix 2y
10
v Ly -l 2y
6 3
- le + 3 -4
12 5
Loye 4 8%271 . (B71¥6 83720 254y
12 10 3
= -2x° —lx3 +£x +ix2 —Ex4 -4
12 10 8 3
o2 2xt Lyt L By
3 12 8 10
2 3 2 1 3
—a + —ax - =X
12. 3
3 7 1
-=a’x - —ax? - =x?
8 9
2 1 1
-Za* + Za’x - Zax?
3 4
2-6 , -6+7 , 20-21-6_ , -3-1,
——a’+ a’x+ ax® + X
9 14 24 9
4 5 1 7 4
=—a*+—a’x—ax? —x°

9 14 24 9

EJERCICIO 19

13.

14.

a’- a* + a2
23 1,
5 2
- —a* - =@ +6
- —a-6
a®+ -7 3a“+ 8 5a?+§a5——a3+ _4_3a
7 5 8
=a° —ga‘ +§a2 +%a5 %aa I a
3 10 3 3
0 a¥ Za> —a* Za% =a? a
7 8
x5 _ ys
1 3,2 _3 4 1
+ —X ——xy* - =
oY y e
_ éys + %x“y —%x2y3
- Zeyp S ey
& 11—04 y? —%xy" L-18 —138—2 sy 3+510 x4y_%X2y3
3 3 29 5 13 5
= x5 -5 x3y2 — 4_29 s xby 2 x2y3
00 7Y T Y Y
13 3 5 3 29
0 x% xty —x3yz Zx?yd Zxyt =P
VY e 7Y Y

Paralosproblemas1al 14 lasliteralestoman lossiguientesvalores:
a=2 b=3 ¢c=10 x=5 y=4 m=2/3 n=1/5

1 4x -5y
—-3x+6y -8
- x+y

2y-8
o224 8 8 8 0

2. x*-5x+8
- x? +10x-30
-6x? + 5x —50
3 B5% 105 72- 625 56 72
=-150+50 -72 =-172

3.

X4 _y4
2x*

-4x*

-5x%y? -8
+7x% +10xy?

—-x*—y* -5x%y? -8 +7x%y +10xy*

F x¥ 7x%% 5x%% 10xy: y* 8
=-5'+7B8°@3-5B°@° +105@° 4* -8
=-625+28 1125 -5 25 16 +50 B4 —256 -8
=-625+3.500 —2.000 +3.200 —256 -8 =3.811

3m-5n +6

-6m-20n+8

12m-20n-12

9m — 45n + 2

D2 43228826021
3 75 3 5



5.

nx + cn —ab
8nx —2cn-ab

nx -ab -5
10nx-cn—3ab -5

DlDéS l[)]-;— ga3 5

=10-2-18-5=-15

a® +b®
-3a’b+8ab® - b®
-6ab? +8
-2b®
-4a® +2ab? -2b° +8
G- @2% Dp3% p3d 8
=-4[B8+409-227 +8
=-32 +36 -54 +8 =42

-53°
+3a’b

. 27m® +125n°

- 9n?n +25mn?
-14mn? -8
+10n?n +11mn?

27m’ + mfn +22mn® +125n° -8

0 o0 B B e B+ e -

s A ML spl g
B7t9% 3% 125
:8+i+ﬁ +1—8:i4k +1
45" 75
_20+132+225_377

71Q

225 225 T
Xa—l + yb—z + n.r(—4
2x37 -2y P2 - pm

+ 3y b-2 -
3+ 2y -3m

2 -4
0B+ p4g*2 3@5@5 =15+8-2=21

- m3+8
-5n°"-3m 7 +10
4™ +5mM 3 -18

BB

10. X’y -xy® +5
5x%y -6+x* —x?%y?
-6xy® +2 +x%y?
+3xy°® +1 -y*
6x%y —4xy® +2 +x* -yt
O x¢ 6x% 4axy® y+ 2
=5'+6B5°B3-4B812°-4" +2
=625+24 125 -20 B4 — 256 +2
=625+3.000 -1280 —-256 +2 =2.091
3, 2.,
. —a +—=Db
11 4 3
- Lap oty
9
v Lap -1y
6 3
3, -2+l 6+13 ,
4 6 9
=322 Loy
6 9

12.

9
Sa-le+lo=3-114
4 6
9 25, 1
7"t " 2
7 5, 1
34m2 + 7" + > 15mn
7 1
—alﬂz - Z -30mn
+ 3
18+7-7 25+10 , -1+2-1+12
' + n’+ -
34 34 4

12

18 35
= ——m+—n®+— -
B! 34n 45mn

9 35
Dfmz- 45mm —nd 3

34
17@% b S
_197%‘E a% 3

90 35
7

:E'G % 3‘ﬁ *170 2

40+7-510 463 .
== -2
170 1707 W



13.

2cn +

olw »

4+6-2-1 , -30-5+2 +100
bm+ cl

+ -10+30+20 +3

8 50 5

7 43 7 2 67 43
D—bz —cm —= -gsﬁ Sl 2
50 5 8 50 5 5
7[9[2 67,43 _126 670 L4321

250 5 4

53
=16 355 100

43
—_
5

_525+268 +860
100

1653
100

EJERCICIO 20

© ® N o o & w NP

11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

-8-5=-13
~7-4=-11
8-11=-3
-8-(-11)=-8+11=3
-1-(-9)=-1+9=8
2a-3b=2a-3b

. 3b-2=3b-2

. 4x—6b=4x-6b

. —5a-6b=-5a -6b
10.

-8x-(-3)=-8x+3
-9a% -5b? =-9a® -5b”

—7xy—(—5yz) =-7xy +5yz
3a-4a=-a

1Im? -25m? = -14m*

-6x°y- (- xzy) =-6x’y +X°y = 5xXy

11a°n? - (- 7an? ) =11a°n? +7a’nt = 18a%nt
- 8ab? - (~8ab?) = -8ab? +8ab? =0

31Xy - (- 46x2y) =31X°y +46X°y =T7X’y

- 84a%h - (-84a’h) = -84a’h +84a’h =0

3ax+1 _be +2 =3ax +1 _be +2

21.

22

R-

24.

25.-

28.

29.

30.

31.
32.
33.

35.
36.

-0,5a%b
-0,3a%b -0,8b*
-0,8a’b
+15a%h +0,9b*

0,2a° +0,4ab?

+0,6ab?
-04a’
02a®

14.

+6

ab? - 0Ja’h+01b* +6
3 0la’h ab% 0% 6
=-012°B+2 3% +013° +6
=-0314+209 +0127 +6
= -12+18 +2,7 +6
=255

-8x**? -11=-8x*"? -11
. 6"~ (-5a") =6a" +5a" =11a"
450" - (-60a* ") = -452*" +60a** =15a" *
54p" - (~860") =54p"* +860"* =1400"*
35 - (- 60nT) = ~35n +60mF =25
5 %1@5 1 10+1 121 1
2 3_-8-9_ 17
3 a4 12 12

1
3
Loy Sl 202,
5XYTH 6*YH T30 XY *Y
_} Z_Q_E zgtﬂ 2_§ 2
sabi-f- b o abi=oab



37.
38.

39.

40.

41.
42.
43.

45.

46.

47.
48.

49.

50.

51.

52.
53.

»

5

565.

56.

57.

58.

59.

60.

-3x-b=-3x-b
-2n-5m=-2n-5m
p-(-6a)=6a+
8- (~5a%)=5a° +8b
-7a-(-9)=-7a+9
25ab - (- 25) =25ab +25

3 -(-a)=3a+a=4a

. -4pb-(-d)=-4b+Bb=-b

78a%b-14a’b =64a’b
—ab-9ab=-10ab
-3a* -a* = -4a*

105m* —9m* =96m*

.- 236 - (-10n7) = -236

1—(—6a):%+6a

5_—2+15_£3
3 T3 73

_-56-30 ;86 s

80 80

§ 2 2_@7& 2 2@
E;ab 12ab

10+11

54x° - (- 10¢) =54x° +11° =65x°
—54a2y—(—43a2y) =-54a’y +43a%y = -11a’y
-30¢y - (-31¢y) = -30ey +31¢y =0
311" - (- 7a"*!)=311a" " + 72" =318a"*

-31a*1-18a* "t =-493* !

nf +19m* = -217nf

-85a*"2 -54a**? =-139a**?

43
-——m
40

21 7
e S o2 L 22
= a‘b 12ab 4ab

12

—%a‘“‘b2 -453°p?

_—1-405 %2 = -406 2
9 9

b?=-451a’p?

EJERCICIO 21

1. a+b 2.
-a+b

2b
3. 8a +b 4.
3a -4
1lla+b-4

5. a’-a’h 6.
-7a’b -9ab?

a®-8a’b -9ab?

7. x+ty -z 8.
X+y -z
2x+2y -2z
x* - x* +6 10.
-5x? —6 +4x

2x-3y
X =2y
3x-5y

X% =3x
5x-6

x2+2x-6

X-y+z
-X+y-z
0

x? +y? - 3xy
-3x2+y? +4xy
—2x% +2y? + xy
O 2x% xy 2y°

y2 + 6y3 _8
3y? -2y* -6y

x3 -6x?  +4x

11. a®-6ab?+9a
+8a -15a%b

4y* -2y* +6y° -6y -8
O 2yt 6y% 4y% 6y 8

-5

a®-6ab? +17a -15a’b -5
O a® 15a’h 6ab% 17a 5

12. x* +9xy® -11y*
-20y* +8x%y

+6x%y?

x* +9xy® —31y* +8x%y +6x%y?
Oxt 8x’y 6xy% 9xy* 31y*

13. a+b+c-d 14.

a+b-c+d
2a+2b

15, X° + 6x°-9x —19
-6x° +11x* —21x +43

-5x3 +17x? —-30x +24

ab +2ac -3cd -5de
—8ab +4ac +5cd -5de

—7ab+6ac +2cd -10de




16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

y® -9y + 6y? -31
-31y°® + 8y? +1ly* +19y

y® —40y® +14y? +11y* +19y -31 Oy%* 1ly* 40y% 14y + 19y- 31

5m®-9n° + 6m?n — 8mn?
-5m?® +2Im°n -14mn? +18

-9n® +27m’n-22mn? +18 0 27m’*r 22mn%* 9n% 18

4x3y—19xy° + y* - 6x%y?
25x°%y +51xy° -32x%y? +x*

29x%y +32xy® +y* —38x%y? +x* O x% 29x°y 38x%y%* 32xy¥ y*

m® +m*n? - 9m?n* +19
+30m?n* +61+13m*n® -16mn°®

m® +m*n? +21m?n* +80 +13m°®n® -16mn° Om% m*n% 13m®*%* 2im’n* 16mn®+ 80

-a’b +6a’h® -18ab°® +42
8a® +11a%b? +11a%b* -9b"

8a® -a’b+11a*b? +6a°b® +11a’b* -18ab® -9b°® +42

1 - x2 +x* -x® +3x -6x°
24+ 30x2 -8x* -15x +x8

25+29x% -7x* -x® —12x —-6x° +x® O x& 6x> 7x*- x% 29x* 12% 25

-6x%y°% +8x° —23x"y +80x°y? -18

+51x%y +21x3%y? -80 +y° -9xy*
-6x%y° +8x° +28x*y +101x%y? -98 +y® —9xy’ 0 8x* 28x*y+ 101x°y* 6x%y* 9xy*+ y°- 98
m® -8m*n? +2Im*n* - 6mn°® +8

23m°n -14m®n® +24mn® -8n° +14

m® +23m°n -8m*n? -14m®n® +2Im%n* +18mn°> -8n°® +22

x’— 8x +16x° -23x? -15
- 51x +18 +8x°® -25x* +30x°

X’ —=59x +16x°> —23x? +3 +8x°® -25x* +30x® Ox% 8x% 16x°- 25x* 30x* 23x*- 59x + 3

9a® -15a*b? +31a%b* - b® +14
+15a*b? -3b® -25a%b -53a°b® +9ab®

9a° +31a’b* —4b® -25a°b -53a°b® +9ab® +14 09a% 25a°b- 53a°b% 31a%b% 9ab’- 4b% 14

X+l _ Ax+2

a‘+ a a

_5ax +6ax+1 +ax+2

_4ax +7ax+1



27 ma_ ma—l +3ma—2
4ma _5ma72 _3ma +1 _8maf3

5mi- m* t-2m? 2 -3m**t-8m** - 3m*** s5m* m*t 2m* % 8m®

28. am+4 _7am+2 _8am + 6am -1

+14am+2 +8am—1 +5am+3 +11am+1

am+4+7am+2 _8am +14am—1 +5am +3 +11am +1 Da’“ +4+_ 5a'" +§}_ 7am +g'_ 11am +1 8am+ 14am -1

29 Xa+2_ 7Xa + gxa—l +25Xa—2
-19x® —45x371 +11x3* -60x2 73

x3*2-26x* 36X T +25x* 72 +11x* 1 -60x® P Ox* "% 11x* L 26x* 36x* + 25x* % 60x* 2

30 mn+1_ 6mn—2 +8mn—3 _19mn -5

— 5mn—2 _Gmn—S — gmn—s _8mn -m" -4

m"*t -11m" 2 +2m" 2 -28m" " -8m" -m" * Om" "t 8m™ 1Im" % 2m” * m" - 28m" °

EJERCICIO 22
b-a 7. —a+2b-3c
1 b-a -—a+b -2c
2b-2a3 2a 2b -2a+3b-5¢c
2. 2x +3y 8. —3n+4m+5p
-X+y +n -m-p
X +4y -2n+3m+4p O3m 2a 4p
3. —7a+5 9. X +3y-6z
5a -b X-y +z
-2a+5-b*+ 2a b 5 2x+2y -5z
4. - x* +6 10. -5b%+8ab + a?
-x?  +5x 6b> - ab -3a’
-2x*+6+5x - 2x* 5% 6 b? +7ab -2a% [~ 2a% 7abr b?
5. X%y +5xy? -5m? -n? +6mn
+ xy? -x3 -m? +n?+3mn
Yy 1, T T SR
X’y +6xy? -x* G- x¥ x’y 6xy’ —6m2  +9mn
6. 7a’b+5ab? 12, -8x%+5x - 4

—6a2b +8a3 +X -6 +X3

a’b +5ab’+8a® O 8a} a’h 5ab? —8x2+6x 10 +x° I x& 8x% 6% 10



13.

14.

15.

16.

17.

18.

19.

20.

21

22

14m? -8n+16
-14m? -9-m®

-8n+7-m+ m¥ 8r 7

8ab +5bc +6¢d

—ab+ bc -6cd

7ab+6bc

a®*-9a’h -b?
-25a°b +b® +8ab?

a®-34a’h  +8ab?

6x°% —8x?%y —6xy?
- xy? +6y° -4

6x°% -8x%y —7xy? +6y° -4

m?-9n +11c +14
-m?-7n +8c -d
-16n+19c +14 -d 019¢ & 16/ 14

5a* +9a’h -40ab® +6b*
-7a°b+8a’b? - 5ab® -b*

5a* +2a®b +8a’bh? -45ab® +5b*

x° —8x* +25x% +15
- 6x% + 7 —6x> +9x

x° —8x* +19x2 +22 -6x° +9x
Ox2 8xt 6x+ 19x% 9% 22

-3xy* -8x%? -19y® +18

-6xy* -25y° -x° +x%y°

—9xy* -8x%? -44y® +18 —x° +x%y?
F x> 8x%y% x%% o9xy* 44y* 18

x3 —6x* + 8x2 -9 +15x
-25x3 +18x? +46 —25x +11x°

-24x% - 6x* +26x? +37 -10x +11x°
O11x% 6x% 24x% 26x% 10%x 37

+8ab* -b® +6
+8

a® -26a°b?
- 8a'h- a’v® +15a%h® +45ab*

a® -8a’h-27a°? +15a°h® +53ab* —-b°® +14

23.

24.

25.

26.

27.

28.

29.

30.

ye+y® +y?+9
-23y° +5 -8y* +15y° +8y

y® —22y3 +y? +14 -8y* +15y° +8y
Oy% 15y> 8y% 22y* y% 8y 14

x®-x®+3x* -5x2 -9
-36 —7x’ —=5x° +23x° -51x

x8 =x® +3x* =5x? —45 - 7x” -5x° +23x°® 5Ix
OxE 7xt x% 5x* 3x% 23x% 5x* 51¢ 45

x7 =3x5y? +35x%y3 -8x%y® +60

+60x%y° + x%y® -y’ —90x%y* +50xy®

x7 —3x%y? +95x%y® —7x2y® +60 -y’ -90x3y* +50xy®
O xZ 3x%% 95x%y2 90x®y: 7x%y% 50xy%: y% 60

ax+3 _8ax+1 -5

+5ax+1 _ax+2 +6ax

a><+3 _3a><+1 -5 _ax+2 +6ax

O0a**2® a*"% 3a*% Ga* 5

- 8a" +16a"™* +15a" 2 +a"®
— 7al'l —- 5al'l—2 _al'l—3 _San—l

-15a" +16a""* +10a" 2 -8a"*
G- 15a 8a" % 10a" % 16a"*

15Xa+3+5xa+2 _6Xa +41Xa—1
+9Xa+2 +18Xa—1 _31Xa+1 +Xa+4

15x%3 +14x372 —6x® +59x% 1 —31x* ™ +x3**
O x** 15x**% 14x**% 31t 6x% 59x% 7

9a™t -21a""2+26M 3 +14a™

5amf1 _lzamfZ m-4

+a™ +8a

14a™"*-33a" 2 +26™° +14a™ ° +a™ +8a™

Oa® 14a™1 33a™% 26™% 8a™ % 14a™°
-15m**3 +50m**! —14m* —6m* "1 +8m* 2
mx+4 +23m**2 + m**t + m*t

m*+4 —15m**3 +23m* *2 +56m* 1 —14m* -5m* ! +8m* 2



EJERCICIO 23

11 x*-1
1.1 Yy
-a+l x2-1-xy-y*Ox%* xy y%* 1
-a+2
12. a° +6
2. 0 ~5a%h +8ab? -b®
“a+8 a®-5a’b +8ab”® -b® +6
-a+8
13. X° +y°
3. -9 +5x%y —17xy? +5
-3a-a’+5 x3+5x%y —17xy? +y® +5
-3a-a’-40- a* 3a 4 .
14. X -1
4. +16 -9x% +8x%y? +15xy°
-5xy +x? -16 x* —9x%y +8x%y? +15xy° -1
2 2
—5xy +Xx O x= 5xy 15, a° b?

+11a*b -2a%b® -8a*h? +4ab*
a® +11a*b-2a%b® —-8a®h? +4ab* +b°
Oa? 1lla’e 8a°bh%* 2a’b¥ 4ab% b°

5.1
-a®+a’b -ab?
1-a®+a’b-ab?+ at a’s ab% 1
16. X +x? +50

3
6. x -5x° +25X

x3 +8x2y +6xy?

- - x*=5x3 +x? +25x +50
2x% +8x%y +6xy?

17. y°+y-41
-9y® -17y* +y°® -18y?

7. a

+8ab -6ab? +b®

Yo +y-41-9y° -17y* +y° -18y°

a® +8a’b-6ab? +b®
Oy® 9y® 17y% y® 18y% y 41

8. +y? 18, @° +9a*pb? +a’b*
5x% - 7x%y? +8xy* +15a°b -17a%p® +14ab® +b®
5x%y —7x%y? +8xy? +y* a®+15a°b +9a’p? -17a’p® +a’b* +14ab° +b°

9. m' 19. x* +x%-11x
-5m* +18am® -7a’m® -a’m +a* - 5Xx+x% +34
-4m* +18am® -7a’m? -a°m +a* x*+x3 -16x +x? +34 O x% x% x* 16% 34

20. m’ -1

10. 16

-m*n-7mn? +3n°

1l4-b+a-c—d

- m® -m?n-7mn? +3n® -1
30-b+a-c-dla b e & 30



EJERCICIO 24

1 2md+ Zpd
1 3% 6. % 9
a2 +1ap %bz + =n® +&m2n - mn?
2+ 2+%ab—2b2 §m3 +10+9n3+im2n _Emnz
SO 6 45 2 8
— 2 2
~a +§ab b I]Emi imzﬁ Emn%— Eng
6 2 8 45
2 15
2 5 7. ;az + %ab —%bz
——Xy-—yzZ + —
53Ty 5 1
-—a’- Zab +=
“A sy -2y 413545 u- 2
5° 3 9 6-5 , 2-3
4 2 140 ——a'+——ab
=Xy ——yZ+— 14 6
5 ° Lo Ly 3yl
= ——Xy-—Vyz +15% 14 6 5 8
32 4+ 5, - 1l
s 3. 8 3 o o
5
1 3 2 v Sy - 2y
-—bc +—ab+—cd 5 10
6 49 15424 ; 50+18 1420 ,
185 c+3ab+2cd 40 60 10
409 _39.,68 21,39 ,,17 21,
03 Bre 2¢q 40" 60 ° 10° 40 15 ° 10
47 30
1 2 9 ad + a? - a + E
4 —a - —=b . 6
2 3 R T
_A,o 2y 1 8 10 8
5 o 2 09487 2 10+9  20-21
5-8,.6+2,,1 8 10 24
o9 2 a5 19 1
=_%a_gb+% 8 10 24
7 4
m® +—mn? -=n°
5 2o 2y 0.7 "2 7
-9 8
1, 5 3 —gmn2 -n? +231m2n +%
_1.2.5..,3
lOy 7Xy 11
5 , 30+8 , 5 +3 m3+21_20mn2_4+7n3 +im2n+&
FRT FAET] 36 7 21 8
_E 2 Eyz—s y +— |:||'n1‘°i imzn in’]n2 H‘ 3 l
9 80 7 11 21 36 7 8
D3y Sy 193 3
9 7 40 11



3., 3 5 4 2 4
=X* +=X - =X + —
1 y 7Y 37
5 1 5
—-x* —=x%y? + Zxy? - =yt
8 y 3 y 6)’
3-5 4,33, 5 5, 15-7 5 4-5
—X =Xy —— - Xy”+
5 4 y 8 y 21 y 6
2 4 3, D22 _ 8 3 4
=—— X" +—=Xy —— XYy ——Xxy° ——
5 Yoy T e
EJERCICIO 25
1 Eaz _5,
8
5.
6
9-20 , 5 11 ,_5
—a“——a=—-——a“—a
24 6 24 6
2 8a + 6b -5
—la + Eb
2 5
16‘1a+30+3b_5=Ea+§b—5
2 5 5
2
X+ Zx’y -6
3 3 y
7 2
- —X
9 y
6-7 1
X3+ X’y -6=x> -=x"y -6
g Y i
4. a +b - C
_ia +§b - EC
2 4 3
2-1 ,4+3, 38+2 1 7,5,
2 4 3 2 4
5 Em + —n +1p
3 2
-m - n +p
2-3 5-6 1+2 1 1 .3
——m+——n+——p=—-—m-—n+=p
3 6 2 3 6 2

1 3 7 8
.-at=b - —c + —d
12 2 5 8 9
+lb —ic +£d —1
20 8 9 8
1 1247, 7+l 841, 7
2 20 8 9 8
:ia Eb—gc +gd —1
2 20 8 9 8
=£a+2b—c+d !
2 20
: Ea2b+ iab2 —i
8 4 3
+ %abz -6 —§a3
§a2b+—2;7ab2 —%—% :
=2at+dap2 19 3,
8 3 6
T 24t 2a% a2 10
8 3
7 £m3n +imzn2 + lmn3 -6
. 11 3
m* - %mzn2 + %mns'
m* +%Lm3n+ 205;49 men? + 352 s 6
=m* +2mn -2 +2mn® -6
11 56 9
am 1 32, 2523,1 4
] ——x%y + —x%y? + Zx?y® +Zx -7
8 g ) T Y Ty Y
e
%xs - %x“y + —11_46 xPy? + %xzy3 + —82+43 xy* - 639+2
= %xs _%x“y—%xayZ +%x2y3 +%x 4 —%
s 7 4, 5 32,253, 11 , _,
= =xX° =Xy - —xX’y* +=xy’ +—xy* 72
20 T Y Y T T I



75 242 133 2

EJERCICIO 26

2
9. XY XY moxY - Y eyt 2y
NG + %XAyZ _ %XzyA _Xys + ye
6 +%X5y+6—;7x“yz—%x3 3_%Xzy4 % 6 =y +7x5y+13 Xty ;Xays ﬁxzw +1§ ¥
l 3 7 2, 2 7 3 2
10. —x°-—Xx —X -—y - =
3 9 y 8 y 11y 5
2 3 1 2, 2
=X+ =X - —X - 6
3 6 y y
T2, W3, 56 o 70 2680 0 M 1 7 32
3 18 8 11 5 18 8 11 5
3 42 3 54 5 ¢
—m'n? - Zm’n* + =n
11. 10 7 9
2 Lz - Bt - Lps 43
13 20 14 3 5
2 m6+6+7 42 _6+5 5 4.5 3n6+§=im6 +£ 402 —Emzn“ +En6 =
13 20 14 9 5 13 20 14 9
12 3o+ Letd 4+ Letd? +lea® - Lys oss
- 8 22 12 2 3
P2+ 2c%2 Bedt - 28
11 6 4 13
3o 10 a4y 7710 342 L oogs 3 oqe 1349 s o5
8 22 12 2 4 39
=3 cag et g2 v Leags St 2245 35
8 22 12 2 4 39

Paralosproblemas1al 14 lasliteralestoman lossiguientesvalores:
a=1 b=2 ¢c=3 x=4 y=5 m=3/2 n=2/5

1. a’-ab
-3ab-b?
a’-4ab-b?
=1?-412-22=1-8-4=-11

. a3 +b3

+2b® +5a%b -6ab?
a® +3b% +5a’b-6ab® O a} 5a’hb- 6ab%* 3b°
=P+5FR2-6IR°+32°=1+52 64 +3 B
=1+10-24 +24 =11




1
—a
2
- —1b+ic

2 3
1-2 1,5 1 1 5
—a-—b+—c=——a—b +=c
2 2 3 2 2 3
e -é—l —;92- -%3— —;- ¥ 5
= —1-2+10 :1:31

2 2 ?
3nf - 5n°
-m? -10n% -8mn
2nt -15n*-8mn O 2mé 8mA 1502

o555 o o 0o

9. 24 12_ _45-48-24_ 27

2 5 5 10 10
X -18x%y? +15y*
16x3%y +6xy3 - 9y*

x* +16x% -18x%y? +6xy° +6y*
=4*+162°3-18 @* B°+6@ B° +6 B*
=256 +80 B4 -18 16 25 +24 25 +6 B25
=256 +5.120 -7.200 +3.000 +3.750 =4.926

_a’-7an? + n?
+5an? +5m°® -8a’m
a®-2an? + 6nt° -8a’m0 a 8a’m 2am& 6

=13-8M? zm@@: 6@@3 1———2&+6521
% 8

9 81 4-48-18+81 19

B R
22+ Lap - Ly
8 5
T
6 10
41 T 82 e e Loy 1y
8 10 2 8 10
L 4
8 10 10

+rr13:rns+§rnzn+rm2

%@3 SRl SRR

12 675+150+48 873

3
27507 200 200

27,518 3 4
8te 0" 2%

27
=—+
8

0. as —3a%” +b°

-a*b? +5a°h°®

a®-a’b? +5a%p® -3a%b* +b°
=1°-1R?+5 0 @2° -3 0F2* +2°
=1-4+5 B -3 06 +32 =1 -4 +40 48 32 21

10. - ab +10mn-8mx
-15ab

—16ab +10mn -8mx
=—16EI1&+10E3|-L—2|——8E3I-BI
25 2

=-32+6 -48 =74

-11a’b +9ab? -b®

a® —-11a%b +9ab? -b®
-110Ff 2 +9 m@? -2°3
=1-22+36 -8 =7

12. —X

64 3 6 8
32 _20 3 _96-256-80+9

=—4-———-——+_
3 6 8 24
:—E‘:—L:—gi
2 8 8



=16+15+20 +5 =56

EJERCICIO 27

1. +ab+b? a?

a® -5b? -a’ —ab +4b?

a® +ab-4b? -ab +4b?

2. a+8 1
-a+6 -14

14 -13

3

3, —X +4xy?

+5x%y +y?

—x3 +5x%y +4xy? +y*

-7x%y
x3 -5x%y —4xy? -y*

x% -12x%y —4xy? -y®
4. -3m®n+4mn® -n’ 5m

3m®n-4mn? +5n° -4n®

+4n® 5m* -4n®

6a
-a

5. 8a+9b-3c
-7a-9b +3c

a ba

6. a-b+c a+b-c

-2a+b-c a

2a+b-c

14.

10.

11.

12.

2a®+5a’-2a+2 -a° -5a% +2a -3

Eax—1+ax _ Eax—’a‘ +ax—2
5 6
_ axfl + gaxffi _afo
2-5 axf1+ax _ 5-54 axffi
Dar Sat 250
5 6
S 2O pes
5 6
=1-3,49 30718 +245 257 g
5 6 30 30
. -m+n -p m-n +p
2m-2n+2p -m+n —p
m-n+p 0
9ax - a® x? -5ax + 3a®
-9ax +7a% +25x> -25x2 -6a?
6a’ +25x° -24x% -5ax - 3a?
5a’+6a-4 a® -1
2a® -8a+6 -2a°-5a%+2a -2

5% -9x*  +4 x* -1
-11x* -7x3 -6x 11x* +2x° +9x2 +6x —4
—11x* -2x3 -9x? -6x +4  12x* +2x3 +9x? +6x 5

35a’bh -7ab”® -11 a® +b®
-7a®-35a%b +8ab? + 6 7a° -ab? +5
-7a +ab? -5 8a® -ab? +h® +5
-11n* +14n? -25n +8

19n® -6n? +9n -4
-11n* +19n° +8n° -16n +4
n® -7n® + 4n

11n*-19n® -8n% +16n -4
n®+11n* -26n° -8n? +20n —4




13.

14.

15.

16.

17.

18.

19.

-6a°m +5am?® -6

7a* -5a°*m -11a’m? M

—-6m

7a* -11a®*m-11a’m? +5am® -6m* -6

a’ -8a’m?

-7a* +11a®*m +11a’m? -5am® +6m* +6

+m*

-6a* +11a’m +3a’m? -5am® +7m* +6

-4x%y +13x%y° -9xy*

_6X5 5

+8x%y? +xy* -2y

-6x° — 4x*y +8x%y? +13x%y° -8xy* —2y°

x® - 30x%y?
6x° +4x%y -8x%y? -13x%y° + 8xy* +2y°

+40xy* + y°

7x® +4x%y -38x%y? —13x%y® +48xy* +3y°

a+b 2a
a-b -2a +b
2a b
8x +9 8x +6y +4
6y -5 2
8x+6y +4 8x +6y +6
x? - 6y? x% =7xy +34y?
—7xy +40y? 9y? -16

x2=7xy+34y*  x® -Txy +43y* -16

4a’ +8ab -5b? 5a +ab +b?
a® - 7ab + 6b? -4a? -ab +b?
5a’+ab +b? a? +2b?
3 —y?

—14x%y +5xy?

x® —14x%y +5xy? -y*

x% —14x%y +5xy? - y®
3x° -19y°®

4x® -14x%y +5xy? —20y°

20.

21.

22.

23.

24.

25.

26.

X —6x2y? + y*
+8x%y? +31y*
x* +2x%y? +32y*

-6n° +n* +n?

x* —2x%y? +32y*
-x* —2x%y? -32y*

0

+7n®-n? -8n-6

-6n° +n* +7n°

-6n®+n*

n6

+3n* +8n°

-8n -6

+7n® -8n-6

-19

n® -6n° + 4n* +15n° -8n -25

a® -3a%b? + 6ab*
+22a’b +10a°b? -11ab* -b°

a®+ 22a*b+ 7a°h? - 5ab* -b®

a® + 22a*b +7a%b?
- 5a‘b

- 5ab* -b°®

+7a%p® -b°

a®+17a’b+ 7a°p? +7a’b® -5ab* -2b°

4m®-5m? -2m -3m® -5m? +6m +4
-7m® +8m+4 m* -5
-3m*-5m? +6m+4 m* -3m° -5m? +6m -1
7a® -11ab +b? 2b% -8
-7a% +11ab +b? -8 +4
2b%-8 2b%-4
3a-4b+5c
-7a+8b  -11 -5a +6b —2¢ -11
-a +2b -7c -a+ b +2c
-5a+6b-2c -11 -6a +7b 11
5a®+14a%-19a +8
a® +9a -1
-a* + 3a? -1

a®-a* +5a®+17a® -10a +6

- a*+3a’

-5

a® -2a* +8a*® +17a® -10a +1



27. m* +10m?n? +15n* 5

29. X +y
-1Im®n -14m?n? -3mn® + n* 3x4y+21x3y2 +18x2y3 _y5

5

4 3 2.2 3 4
m” —=1Im°n - 4m°n° -3mn’ +16n X5+3x"y+21x3y2 +18x2y3

6m* + 7m*n? + 8mn® - n*

-m* +11m°n + 4m°n? +3mn® -16n*

x® +32x%y —26x3y? +18x%y® —2xy* +y°
-x® - 3x%y —21x%? -18x%y°

5m* +11m°n +11m*n? +11mn® -17n* 5

29x%y — 47x3%y? -2xy* +y
3RK2
28, @° +4a’h + 8ab* -b° 30, 32" +6a*"
-7a’b +15a’b® -25ab* +3b°
-a’v? +3a’%h® -5ab*

a® -7a’b +3a®b? +18a%b® - 22ab* +2b°

ax _7axf1 +a><72

4ax _ ax—l +ax—2

8a**? - 7a**'-a* +12a*t
3a° - 6a’b® - 21ab* -6 —43* + a* !t

-a® +7a’b -3a°b? -18a%b® +22ab* -2b°
2a° +7a*b -3a°h? -24a%h® + ab*® -2b° -6

_ax—z

8a><+2 _ 7a><+1 _ 5a>< +13a><71 _ax -2

EJERCICIO 28
1.x* 45 x=4 X +2x -1 6.  a’x -3 -Ba’x +llax? -11x°
2x-6 Tx+6 2 a® +3ax? a®-4a’x +6ax® +8x>
x?+2x-1 2 x2 +2x -3 B +alx+3ax? -3x°  a® -9a2x +17ax® —3x3
2. 3a-5b+c 7a+b 4a-6b -2c . " " .
a-b -3¢ -8b-3c  —7a+7b +3c a’+ a’x+ 3ax® -3

.3 2, _ 2 3
4a-6b-2c 7a-7b-3c -3a+b +c a”+9a’x ~17ax” +3x

10a®x - 14ax?

3 X +1 ox +4  6x° -x? +8
5x® -x*+7  -3x*-x +1 3x* -8x 5
6x° -x>+8  -3x? +8x +5 6x° +2x? -8x 43 . )
7. X + X -3
" a2+l at 42 2® +a? -x3 -3x+5 -7x% +8x? -3x +4
-1 a-2 —at _a x* - 5x% + 4x x* -3
FEp 212 “a* +a° 12’ -a 22Xt =x®—4x® + x+2  x* =7x% +8x% 3x +1
5. ab+ bc +ac 5ab —3bc +4ac ab -6bc +9ac -9 2x = x® —4x%2 + X +2
-7bc+8ac-9 -ab +3bc +bac  —4ab -9ac T =82 +3x -1
ab-6bc +9ac -9 4ab +9ac  —-3ab -6bc -9

x*+ 6x%-12x% +4x +1



4

8. -n
17m°n-4m%n? -7mn® -m* +6 17m°n +2m?n? -7mn® -81n*
-m* +6m’n? -80n* -m?n? +mn® -4 m* m?n®>  -mn® 2
17m°n+ 2m?n? -7mn® -81n* -m* -m?n? +mn® +2 m* 47m°n +3m?n? 8mn® -8In* 2
9. +a® +a -7
a®-a* -6a® +8 -a’ -4a® +a° a® -a* +a® 41a® 40a +27
-5a% -11a+26 16a® -8a® -7a -15 +a* -12a® +7a? +7a +15
a®-a*+a’® -11a® -10a +27 -a’ #12a® 7a® 7a 45 a° 41a° 4a? -Ba 42
10. 3% -y? x? =3xy - y? 20x? —11xy +8y?
-11xy +9y? -14 19x% -8xy +9y? —-3x? +l1xy -8y? #4
3x?-11xy +8y* -14 20x? -11xy +8y? 17x2 +14
11. a-1 a? -3 12. a’-ab +b?
-a+l a -4 3a’-8ab + 7b? -a’® +9ab +3b? -a® +ab -4b?
0 -3a +8 -5a? +11ab -17b? -8ab -7b? a? -2ab +9b?
a’-2a+1 - a% +2ab - 9b? -a%+ab —4b? -ab +5b?
13. m* -1
-m*+8m?-6m+5 m° -16 m°® -16m* +7m? -19
-m? - 7m+1 -16m* +7m? - 3 - m* 4m® 7m? 43m -5
m*-m3+7m?-13m+5 m°® -16m* +7m? -19 m°® 47m* 4m? A3m 24
14.%° -y
-2x%y +5x3y? —7x%y® -3y° 7x%y -x3y? +11xy* x5 2x%y +2x3y? 7x%y® -bxy* #y°® 8
-7x3y? +6xy* -8 - xy* -1 x4y —x3y? +10xy* -1
x® —2xty —2x3y? -7x%y® +6xy* -4y° -8 7x%y x3y? #oxy* 4 %% Hoxty +xPy? wx%yd waxyt 4y® 7
15, -a° +7a* -8a
-3a° +11a% - a? +4
-6a* -11a° -2a +8 -3a* +7a® -8a+5 5a° 3a* 7a® #48a? 58a 43
-5a° +5a°-4a +1 5a° -7a% +412% 50a +8 a® +3a° -a® /a® -4a® +14a 43
-a%-3a°+ a* -5a® +4a% -14a +13 5a° -3a* —7a® #8a’ 58a 43 a° Ba® 4a* 2a° #4a’-44a
16. @ -7a%x? +9 +18a°%x? -4x° - 8
-20a“x +21a%x% -19ax* -9a*x -17a%x? +11a°x®
+9a%x? - 7ax* +x° -80 a® +36
a® -20a%*x +2a%x? +21a%x® -26ax* +x° -71 a® -9a%x +a’? #11a%% 4x® 28

a® - 9a*x + a®x? +11a%x®

-a% +20a%*x -2a%x? -21a%x® +26ax* - x°

-4x5 +28
+71

11a*x- a®x? -10a2x® +26ax* - 5x° +99



EJERCICIO 29

1 3 5 %aA %aA 3a3+2a2 0
1. a + —b —a
2 4 B2a0ila2 3a E P
—2a + 3b —1a —5b : .
3 n 3 n T 433,22 ¢ %94 35,2, 1 1871
12 7° 5 12 7° 5 5 3
32,4243, 974,.5y Jhge 30,20 1,17
3 4 12 4 3 5 5 3
:&a+§b :ia —Eb
3 4 12 4
o Ixe 2,1, s, _2
3 4 9 5
1, 3
2 326 FEegd - %Y- %z +3 %x—%y+%z— 3
_5.3,3.2 55332346
a a a a a 1 6-1 5+8 1 13 2+15
° ° 28 0t 2 et s
—2a3+3a2+§a—6 345 5 ~3a+e 1 13 1 13 17
=-—X+—y-—z+3 ==X zZ—
:iaB —§a+6 2 9 20 2 20 5
3
3 7 3 2 3_,2 3
3. a + 3b —a+ —b +6 -—ah + —ab -b
5273 ! 4
24 -2, 46 Lo Ly Lo - 2apr 4 Zpe
5 3 5 6 8 6 3
_ — - 12-1 9-10 3-2
5 2a+9 _2b+6 _]'a+ﬁ'b+6 - Cath+——ap*-=_"p?
5 3 5 6 8 12 3
3 .7 2 5 11, 1 ., 1.3
= _ — = — =-——a‘b-—ab“ ——b
5a+3b+6 5a+2b+6 8 2 3
1 TR
1 3 1 3
3 _ > 2 =
4. =X - X s £Lazb+1iab2 +%b3
N 1, 11 1
14 Eas +==a’b+—ab?
1., 6-1, 2_ 1+30
3 14 9 5
-1 5, 2 .3
3 14 9 5 8 La-2p 2p ¢ Lo iy 3¢
2 9 3 5 2 9
_ 5 1y 3¢ 23y L NETNNE S
6 3 9 10 9 10
1s 45,2,2,.31 1,278,383, 6=5,,2-1 1 _6#
3 14 9 5 9 9 10 2 10
_5+2 3 iX2+EX—ﬂ :ia+ib —EC :lb +ic :ia —.lc
6 14 9 5 2 9 9 10 2 10



1, 1, 1 1, 2 1 1, 19, 2 1
9. —a +—-a + = —a -——at — —a ——a" - —-a + —
3 8 5 4 3 4 3 40 3 8
B 3,1 1, 29, 1 1,19,,3. 1
5 4 10 3 40 8 3 40 4 10
1 5;,5-24 , 3 2-1 1 5;,10-29 , 2 2-1 8-9 10-8
—at+T a?-Za+ <= —a a?-Za+t = -2 Za+
3 40 4 10 3 40 3 8 12 80
1,19, 31 1, 19, 2 1 12 11
=—a®-—"a?-Za+— =—a’®-=—"a?-Z3 += =—a+— =—a +—
3 40 4 10 3 40 3 8 12 80 12 40
3.5, L2 2. L1, 2, Be Ty 8 L1
10. 5% 7% oY 9 T 37 5% 3Y e 2
3, e L1 W 2 3, 1 3,7 1, 1
2 3 4 45 9 2 2 5 3 9 4
3, 10+18  2-3 , 1 10417 , 1-22__ 4+9 , 1 39-2 , 2+
=X Xy +—— Yy +— X=Xy ——— Yy —= y? +—=
5 12 9 4 45 9 6 2 18 4
3, 28 1, 1 27 , 21 13 , 1 37 , 3
=2 -y -y 4= == x? Zoxy —2y? = = y?+>
5 12 9 4 45 9 6 2 18 4
R B T 1851
5 3 9 4 5 3 6 2
1 Ea3 1y Loy o Lap2 -1 a’b +§ab2 Eb3 U
-7 5 2 4 5 8 2 10
SBape3ar ety Baz v L 3po 1 2434322 a2 4Ll
4 8 10 4 8 2 2 7 4 8 10
23 32 302 27ty 2555, 2% 0 348 2%5 0 2.5 Bolys 7
7 4 8 10 4 2 10 7 10 10
—£a3 ——a2b+§ab2 ib3 ——§a2b+§ab2—§b3 X =2 ﬁb3 x __2a3 lb3 x
7 8 10 4 8 2" 10 7° 100 10 77 5 10
1 2.2 1 3 4
—m?n -Zmn® - n
12. 3 2
2mt + 30 B s S S e 2
7 5 5 3 14 5
Lot -+ Lo - 2 Ot e ez L
14 20 3 14 4 60
ﬂ'm“+12_7m3n+ 20-24+15 m?n? —imn3 37542 . —im3n—£m2n2 +=mn® -=n
14 20 60 4 3 4 60
=im4 +im3n +£m2n2 —imn3 -—n*
14 20 60 4
=St tmen + L mnz <L
14 4 2




a® ~ pd
-a®-8a%b +5ab? -3b®

-8a%b+5ab® -4b®
Rta. —a® -8a%b +5ab? -3b®

13. —Xx+ i
2 3y
3,1,
4 6
-z 4+ im 5
4
1 1 3 1 13 7 1 1 3
- —m +—n+— —X—Yy-——Z+—m —n - —
2 3 8 2 12 30 4 3 8
1 4+9 5-12 1-2 1 3 1 13 7 1 1 40-3
=X+ -2 Z 7+ m+=n+> —=x-—2y-—z+=—m —=n
2 12 30 4 3 8 2 12 30 4 3 8
1 13 7 1 1 3 1 13 7 1 1 37
SIX+ 2y +—z-=m +=n+= =-SX 2y —7 +m —=n +—
2 12 30 4 3 8 2 12 30 4 3 8
5 , 1,
Za* + Za -  Za
14. 6 >
- Ea2 - Za + 5
3
Bael 3, 1 _ 2 Lo 11, 152
8 4 6 3 24 12 2 33
1, 39 3 .1, 3
+ Za +  Za + = -a* +—a - =
6 40 11 12 8
20-9 , 6-9+2 , 4-1 , 24+15-39 _ 165-22+9 11-24 , 1, 1216-99
= Tat+ a®-——a’- a+ a ——a?+— T2
24 12 6 40 33 24 264
11, 1,3, 0_ 152 11 , 1 5 1, 152 13, 1., 1117
——at-—ad-Za?-—a+—=-=——a* ——3a® —Za? = =gt -Za?+———
24 12 6 40 33 24 12 2 33 24 2 264
EJERCICIO 30
1. x3-x? +5 4. x®-4x* +8 7. 5a® +8ab? -b® -11
-x®+x* +3x =5 -6 -x* +4x% +x -13 -al +b?
3x -6 x-5 4a® +8ab? -11
Rta.-x% +x* +3x 11 Rta. x* -4x? —-x +13 Rta.5a® +8ab? -b® -11
4 3 4 1 1
2. —-5a+9b-6¢ 5, m —3mn” +6n 8. X 3v4
5a-9b +6¢ +8x +9 -m* +4m?n? +3mn° -6n* -8 11
e — —=X+=y
8x+9 4m?n? -8 2 3
Rta. 5a-9b +6c +8x +9 Rta. m* —4m?n® -3mn® +6n* +8 -4

1 1
. 4x3 +5x% -5x -2 Rta'EX_Ey_A'
-5x% —4x +8
43 -9x+6

Rta.4x® +5x% —5x -2



9. 5x*-7xy-8y 10. n® 11. 0

-5x% +7xy +8y? +1 —om?® +8m2n -5mn? +n3 -a®+5a-8
1 -9m® +8m’n-5mn? +2n° -a®+5a-8
Rta.—5x? +7xy +8y? +1 10m3 -8m2n +5mn? -2n° Rta.0

m3

Rta. 10m*®-8m?n+5mn? -2n*

EJERCICIO 31

1 X‘(X‘Y) 6. a+(a—b)+(—a+b) 11. x+y+(x—y+z)—(x +y —z)
=X-X+y =—a+ta-b-a+b SX+tY+X-y+zZ-X -y +zZ
=y =2a-a~=a =X-y+2z

2. X +(-3x-x? +5)
=x?-3x-x2+5
=-3x+5

7. a° +[—b2 +2a2] —[a2 —bz]
=a?-b? +2a% -a? +b?

=3a?-a? =2a?

8. 2a—{—x+a—:} -{ a+x —b
=2atx-a+l-a-x+3
=1+3=4

12. a-(b+a)+(~a +b) -(-a +2b)
=a-b-a-a+b+a-2b
=-2

3. a+b—(—2a+3)
—a+b+2a-3
=3a+b-3

13.- (x2 - yz) +Xy +(—2x2 +3xy) —[ -y? +xy]
=-xP+y? 4xy =2X7 +3xy +y° =Xy
=-3x° +3xy +2y°

9.5 +y2 = (¥ + 20y +y2) +[ - +y?] 14.8¢ +[-2xy+y7] -{ ¢ +xy -3y} x* -3x)
=8x2 - 2xy +y? +x% —xy +3y* -x* +3xy
=8x" +4y’

4. 4m- (— 2m- n)
=4m+2m+n
=6m+n

:x2+y2 -2 _2Xy_y2 -y +y2
==X -2xy+y*

5. 2x+ 3y—(4x+3y) 10-(—5m+ 6)+(—m+5) -6 15. —(a+b)+(—a—b) —(—b +a) +(3a -H:))

=2x+3y-4x-3y =-5m+6-m+5-6 =-a-b-a-b+b-a+3a +b
=-2x =-6m+5 =0
EJERCICIO 32

1. 2a+[a-(a+b) 2. 3x-[x+y-(2x+y) 3. 2m-[(m-n)-(m+n)]

=2a+[a—a—b]
=2at+ta-a-b
=2a-b

=3x—[x+y-2x—y]
=3X-X-y+2x +y
=4x

:2m—[m—n—m—n]
=2m-m+n+m+n
=2m+2n



©

4] (¢ ) {-ay* +2) { -5 7]

= 4%° +[—x2 +xy —3y? +2xy +3x2 —yz]
=4x% - X° +xy -3y? +2xy +3%% -y?
=6x° +3xy -4y

. a+{(—2a+b)—(—a +b —c) +a}

za+{-2a+b+a-b+c+g
=a-2atb+a-b+c+a
=a+c

. 4m-[2m+ (n - 3)] +[ -4n -(2m +1)

:4m—[2m+n —3} +{ -4n -2m —]]
=4m-2m-n+3-4n-2m-1
=-5n+2

i 2x+[—5x—(—2y +{ -X +)} )]

=2x+[—5x—(—2y -X +y)]
=2x+[-Bx+2y +x -y
=2X-5X+2y+Xx -y
:—2x+y

) xz—{—7xy+[-y2 +(_X2 3y —2y2)]}

:)(2-{—7xy+[—y2 -x2 +3xy —2y2]}
=X - {-Txy-y? X +3xy -2y}
=xX2+Txy+y* +X° -3xy +2y°

=2x° +4xy +3y?

R —(a+b)+’—3a +b —{ -2a tb —(a —b} +2a]

:—a—b+[—a +b —{ —2a +b -a +t}]
:—a—b+[—a +b +2a b +a —b]
=-a-b-a+b+2a-b+a b

10. (_ X+ y)—{4x +2y +[—x -y —(x +y)]}

—x+y—{4x +2y +[—x -y -X —y]}
—x+y—{4x +2y -X -y X —)}
—X+Y-4X -2y +X +y +X +y
-3x+y

11.

[

12.

N

13

1

D

1

3]

1

o

~(-a+b) +[~(a +b) -(-2a +30) { -b +a b)]
=a-b+[-a-b+2a -3 -b +a 4]
za-b-a-b+2a-3»-b+a b

=3a-7b

nt —{—[m2 +3n-(5-n) (-3 +n12)]} H2n +3)
:7rr12—{—[rr12 +3n-5+n+3 —mz]} -2n -3
=7n? -{-n? -3 +5-n -3 +m} -2n 3

=7’ +n? +3n-5+n +3 -n? -2n -3

=7’ +2n-5

. 2a—(—4a+b) —{ —[—4a +(b —a) —( - +a)]}
=2a+4a—b—{—[—4a +b -a +b —a]}
=6a-b-{4a-b+a-b+g
=6a-b-4a+b-a+b-a
=b

e fovf-2c{y-forsd )
=3X_(5y+[—2x +{y—6 —>} +X —Y])
:3x—(5y+[-2x+y_6 X X —y])

3x-(5y-2x+y -6 -x +x -y)

3X-By+2X -y +6+X -X +y
5x -5y +6

e[ -(eard)+{a+d) -2a{a xc} w2
=6c—[—2a—c +{ -a-c-2a-a —c} +Zc]
=6c—[—2a—c -a-c-2a-a-Cc +2c]
=6c+2a+c +ta+c+2a +a +c —2c
=6a+7c

. —(3m+ n)—

2m+{—m +(2m —(2n —5)} —(n +6)]
=—3m—n—’2m+{ -m +(2m -2n +5} -n —6]
:—3m—n—[2m+{ -m+2m-2n +5} -n —6]
—3m—n—[2m—m +2m-2n +5 -n —6]
-3M-n-2m+m-2m+2n -5 +n +6
-6m+2n+1



23. —[x+{—(x+y) —[—x +(y —z) —( -X +y)] - }]
—[x+{—x—y—[—x +y —Z +x ] —)H
=2a+{-[B+3a-c+2 +a b +c +4] +a 4 —[x+{—x—y+x Ty rzexty _3}]
=2a+{-B-3a+c-2-a+ < 4 +a 4 -[x-x-2y+7

=2a-%-3a+c-2-a+bh-c-4+a b =-X+tX+2y-z=2y-z
=-a-5-6

17_2a+{—[5b+(3a—c)+2 —(—a +b —(c +4))] —(—a +b}
:2a+{—[5b+3a—c+2 —(—a + < —4)] +a {}

24. -|-a+{-a+la-b)-\a-b +c -a) b

18.'[—3x+(—x—(2y -3))] +{ —(2x +y) +(—x —3) 2 -(x +y} :_[_a{Jr{_a(Jra _i _i N _C){-a[l ;(b]}]) ]}]

=-[-3X+(—x—2y +3)] *{ 2X -y X 3 2 X —3} ]

:—[—3x—x—2y+ﬂ -2X -y X 342 X y ——[—a+{—a -Cc-a _t}]

=3x+x+2y-3-4x -2y -1 =—[—a—a—c—a—b] =3a +b +c
19, -[- (o [+{-a] { {5 - { (<] EJERCICIO 33

=-ld -[—a] +{b—c-[—d} 1 a-b+c-d

:—a+a+{b—c+c} =a+(—b+c—d)

is_mc 2. X2-3xy-y* +6

=2 +(-3xy - y? +6)

20. -{-[-(@+b]} -{+[-(-0 -a)]} {a ) 3. x*+4x2-3x+1

R REC B 0+ (1 3011
=-{a+g {b+p -a-p 4. a°-5a’h+3ab’ -b®
=-a-b-b-a-a-b

s =a®+( -5a’b +3ab? -b°)

5. x'-x3+2x* -2x +1
ot o} {eanl) (a0l o o(ot e
A rovd Ao {10 4] e
={avb-¢ { crap dat] . =2a-(-b+c-d)

=-a-b+c+tc-a+b+a +b
=-a+b+2c 7. X3+ x*+3x-4

=x° -(- x* -3x +4)
22. —[3m+{—m—(n —(m +4)} +{ —(m +n) +( -2n +3}

=—’3m+{—m—(n —m—4} +{ -m-n -2n +§]

8. x*-5x%y +3xy* -y°
:x3-(5x2y _3Xy2 +y3)

=—[3m+{—m—n +m+z} -m-n -2n +3]

:—[3m—m—n +m+4 -m-n -2n +3]

=-3m+m+n-m-4+m+n +2n -3

=-2m+4n-7 10 a2+b? - 2bc-c?

=a’ -(-b2 + 2bc +cz)

9. a’-x* - 2xy-Vy?
=2 _(Xz + 2Xy+y2)



EJERCICIO 34

1. x+ 2y+(x—y)
=x- [ —2y—(x —y)]
2. 4m-2n+3-(~-m+n) +(2m-n)
=4m- [Zn —3+(—m +n) —(Zm —n)]
3. X*-3xy+ [(xZ - xy) + yz]
o-forlie s
4. x°-3x +[-4x+2] -3x -(2x +3)
= =[xt - [-ax +2] +3x +{2x +3]
5. 2a+ 3b—{—2a +[a +(b —a)]}
= 2a—[—3b +{ -2a +[a +(b —a)]}]
EJERCICIO 35
1. 20+3=-6
2. —4[+#8=32
3. -1516=-240
4. abFab=-a"h'"! =-a%?
5. 2x?F3x=-6x>"! =—6x°
6. —4a’b OFab? =4a"'p"*? =4a°p®
7. -5x%y [ky? =-5x*"1y!"% = —5x*y?
8. a’h®@a’x=3a"?b°x =3a’h®
9. —4m? F5mn®p = 20m?*’n?p =20m*n?p
10. 5a%y [F6x* = - 30a’x%y
11, —x%y°® F4y®z* = 4x?y332* =4xPytZ*
12. abcltd=abc'd=abc?d
13. -15x*y® [F16a°x® =240a’x**%y® =240a°x"y?
14. 3a°b® F4x%y = —-12a%b3x%y
15. 3a’bx[Wb*x® = 21a’b™ 3x'*® =21ab*x®
16. -8m’n® F9a’mx* =72a’m**n*x* =72a’m°n*x*

6.—2a+(—3a+b)
=—[2a—(—3a +b)]

7. 2¢ +3xy-(y? +xy) +(-x¢ +y?)
= -[—2x2 -3xy +(y2 +xy) —( -x° +y2)]

8. X3 —[—3x2 +4x —2]

=—{—x3 +[ -3x% +4x —2]}

9. [m“—(sz +2m+3)] +(—2m +3)
=-{- [ - (3t +2m+3] -( -2m 43}

17. a™p"Fab=-a""p"**
18. -5a™b" F6a’b°x =30a™"?%b"*3x

2m,,2n_1+x

-x""y="c

1+x _

19. menc B_xmyncx = _Xm'HTIyI’\‘H’\C

20. -m*n® 3-6m*n=6m**?n®*!

EJERCICIO 36

. am @m+1=am+m+l :a2m+1
L =% G‘Xa+2 :Xa+a+2 :X2a+2

. 4a"p* Fab = —4a" X L = —4g" p2x

. _an+lbn+2 Bn+2bn - _an +1+n +2bn 20— _a2n +3b2n +2

1

2

3

4

5. _3an+4bn+1 B_4an +2bn +3 :12a2n +Gb2n +4
6. 3xy3 @XM 10y 2 MY M2 g oy m 43y m 45
7. 4Xa+2ba+4 B’SXa +5ba +1 - _ZOXZa +7b2a +5

8. a™b"c Fa"b™ =-a™*"b"**"c =-a*"b*c

9. _Xm+1ya +2 G’4Xm —3ya —5C2 :4x2m —ZyZH —3C2

10. -5m®n® ¢ 37m?* 3n°~* =35m®* °n® 5S¢



EJERCICIO 37

1. iaz G{astEEﬁasb:iasb:gasb
2 5 25 10 5
2 Smng L ame
T 14
=3 El-lazmsn :Eazmsn :iazmsn
7 14 98 14
2 2323 2.4 6 264_ 2 564
—Xy’F-ax'y=——axy" =—-—a’x
3. 3 y 5 y 15 y 5 y
4. _ Lt 32 atmtn =2 amn® =L a¥mens
8 5 40 10

5. L abe Pat = atpe = Lathe
8 7 56 4

3 349 2.5_3 2 39_1 2 354
-=xy" r—a‘by’ =—a’bx’y” =—a“bx
5 y 6 y 6 y 2 y

o

7. iamgam - iam+1:iam+1
3 5 15 5

EJERCICIO 38

1. a#3a@?=-3a"*"*? =-3a*

2. 3x*Fx%yFa’x =3a’x?*"3*y =3a°x°y

3. -m?n 33m? @F5mn® =-15m?*2*n1*3 =45m°n?
4. 4a%3F5a%%? Fay? =20a%*3*x%y? =20a°x%y?

5. -a™ [F2ab 3F3a’b* =-6a""***p'"™* =-6a™ *¥p*

6. Lem2axeatm=L a2 m=Lasx'm
2 3 5 30 5

7. 2B %t B 3at
3° 4

= _Eam+2+4b4+x +1 — _gam +5bx +5
12
EJERCICIO 39
1. 3x®-x? 2. 8x%y-3y?
—-2x 2ax®
-6x* +2x° 16ax’y —6ax’y?

8. —Ea"‘ EI—Eab3 = EII~lla"‘+1b3 =ia’“"]b3
4 5 25 10
9 Samp - ablc
"6 10

= —%G%am+1bn+zc = _%amﬂbn-ﬂc

10. —Eaxb"‘”[}—%ax’lb"‘

9
- ggla2xflb2m+1:£a2xflb2m+1
35 15
11. Eambn D_iaZmbn = _£a3mb2n =_ia3mb2n
8 5 40 10
12. _Eax+1bxf3c2 D_ﬁaxf3b2
11 7

=2 ﬁaZXbexflcz - EaZXbex 71C2
7 7

8. —gm3 &F5a’m IZ-l-iaXmEl
5 10

15 3
- __a2+xm3+1+a - __ax+2ma+4

50 10

9. 2a¥a’[F3a° @a=24a'*?"*" =244’

10. -3p2 F4a%b b F5ax
= _60a3+1+2 b2 +1+1X = _60a6b4x

11. a™p*Fa? F2ab F3a’x

- 6am+2 +1+2bx +1X = _Gam +5bx +1X

1, 3 ,.10 5.3,
=Xy F=xy* F—x° [F—x
12. 5 y 5 y 3 2 y
6 2+1+3+2, ,1+2 +1 3 8,,4
=—X =—X
8 y 2 y
3. x*-4x+3 4, @°—-4a’ +6a
-2X 3ab

—2x3 +8x% —-6x 3a*b-12a°b +18a’b



5. a’-2ab+b’
—-ab

-a’b+2a%b? -ab®

13. x*-3x*+5x-6

—-4x?

—4x5 +12x* —20x3 +24%*
6. X°—6x°—8x

a*-6a®x+9a’x? -8
3322 14.

3bx®

3a’x” -18a°x°® -24a°x®
3a’bx® -18a°bx* +27a%bx® -24bx>

4 2.2 4

7. m*=3m°n“+7n

5 15 an+3_3an+2 _4an+1_an
—-4m°x o2
-a"x

—-4m’x +12m°n?x —28m°n“*x

_ a2n+3X2 + 3a2n +2X2 +4a2n +1X2 +a2nX2

8. x> —4x%y +6xy?

x* —6x% +8x% -7x +5
ax®y 16.

-3a%x®

ax®y —4ax’®y? +6ax’y?

-3a’x’ +18a*x® —24a’x® +21a’x* -15a°x®
9. a’-5a’h-8ab?

_aa4m? 17. -3 +5x°y ~7xy? -4y®

5a’xy?
-4a’m? +20a’bm? +32a°b’m? Y

-15a%x*y? +25a°x%y® -35a%x?y* —20a’xy®
m-2

10 am _amfl +a

73 18 Xa+5_3xa+4 +Xa+3 _5Xa+1

-2x?

_2am+1 +2am71+1 _Zam -2+

=_2am+1 +2am _zam—l

=2x3"7 +6x**® —2x7"5 +10x**
19. a®-3a°b? +a*b* -3a%b® +h®
-5a’y?
-5aly? +15a°b?%y? -5a’b*y? +15a°b%y? —-5a°b®y?

11 Xm+1+3xm _Xm—l
3X2m

3X3m+1 + 9X3m _3X3m -1
20. a.mbn + 3am—1bn+2 _ am—2bn+4 +am—3bn+6

4a™?*

4a2mbn+3 + 12a2mflbn+5 _ 4a2m72bn +7 + 4a2m 73bn +9

12 ambn+am—1bn+1_am—2bn+2
3a’b

3am+2bn +1 + 3am +1bn +2 -3a™p" +3

EJERCICIO 40
1 2 3 1 2 2 1 2
Za-%p 2 3 3 1.2 25,1 2,
1.2°3 2.7a~5b 3. 5375 4. 53 T3P0
2, 2.5 5.2 3a’x
> 3° 3 6 3 6
242 2+ 242
—Za?*2x+=a%"bx ——a%h®x
2 a“z— 4 azb _4 3+1b+ 6 3b1+1 —Ealﬂcz +iabc2 —1_0302 +1 5 3 9
10 15 a 58 15 18 15 6 2
9 12 =0 24 +adbx-Zap?
=1a3-2 7 4 4 1.3, 2262 +2 abc? —2 4¢3 Sgaxrabxmoahix
5 5 ——Ea b+3a b 1 3



1, 2 2 1, 1, 1, 2
—XT ==Xy —— —a“-=b"+=x" -
5 X gy -
5
§y3 —Eazm
2
5 5 5 5
8. -—a?*Zm+—a%b’m -—a’mx? +—a’my?
§x2y3 —i)(y:'“‘1 _§y2+3 16 24 32 40 Y
6 10 8 = atm+— a%h?m —— aZmx® +LaZmy?
3 =-game—r — —a’my
5 16 24 32 8

1,3 3 4
2 y 5 y 8y

2 3,1 > 5 o 13

6. 3a-5b+6¢C © 3
_iazxs Ernzn3
10 4
_ia2+1x3 +Ea2bx3 _Eazcx3 £m3+2n3 +§m2+2n1+3 _Emuznz +3 _imzns +3
10 10 10 12 8 24 36
_ 33,3 2003 _ 9. 2.3 :imsns +2mint _Emsns —mX®
—1ax+2abx a“cx > 8 12
2 4 2,,2 1 4 2 6 1 4,,2 3 2,,4 1 6
—xt =Xyt += =x®-=xty? + =Xyt -—
7. 9 y 3)’ 5 3 y 5 y 1OY
3 34 5 3,43
=X ——aX
7 Y 7 y
6 4i3.4_3 243 244, 3 3 444 10 3. 644,83, O 3,444,243 _ 19 3 244 443 , O _3 4 643
—X -=X +—x 10. -——a’x +—a’x -—=a’%x +—a’x
g3 7Y TR 0 35 YRt Y T3 y y
2 7,4 3 5,,6 1 3,,8 — 2 3,,10,,3 5 3,8,,5 3 3,6,,7 1 3y4,,9
=——X —-—X +—X =——aX +—a’x ——aX +—a’x
21 y 7 y 7 y 7 y 21 y 7 y 14 y
EJERCICIO 41
1. a+3 3. x+5 5. —x+3 7. 3X-2y
a-1 x-4 -X+5 2x+y
a’+3a x? +5x X2 —3x 6X° - 4xy
-a-3 ~4x-20 -5x+15 +3xy-2y°
a’+2a-3 x* +x =20 x? —8x+15 6x* - xy-2y°
2. a-3 4, m-6 6. —a-2 8. 5x-4y
a+l m-5 -a-3 -3x+2y
a’-3a m? -6m a?+2a -15x? +12xy
a-3 -5m +30 +3a+6 +10xy -8y

a’-2a-3 m? -11m+30 a’+5a+6 —15x° +22xy -8y*?



9. 5a-7b 11. —a+b 13. -9m+8n

a+3b 8a-4b 6m+4n
5a®-7ab -8a” +8ab —54m?2 +48mn
+15ab -21b? +4ab -4b? - 36mn +32n?
522 + 8ab-21% —8a? +12ab —4b® -54m? +12mn +32n?
10. 7x-3 12. 6m-5n 14. -7y-3
2x+4 m-n 2y-11
14x% -6x 6m? -5mn -14y° -6y
+28x-12 -6mn +5n° +77y +33
14x% +22x-12 6m?—11mn +5n° ~14y? +71y +33
EJERCICIO 42
1. X2 +xy +y? 5. a°+a’-a 9. m®—m? +m -2
X-y a-1 am+a
W a‘+a®-a’ am®* —am?® +am? -2am
-x%y - xy? -y® -a®-a’ +a +am®-am? +am -2a
ﬁ a®  -2a’+a am* -am-2a
2. a®-2ab+b? 6. m* +m’n? +n* 10. 3a®-5ab+2b?
a-b m2 —n2 4a-5b
a®-2a’b+ab? me +m*n? +m’n* 12a® -20a’h + 8ab?
- a%b+ 2ab? -b® -m*n% -m2n* -n® -15a%b +25ab? -10b®
a®-3a’b +3ab? -b* m® —-n® 12a® -35a’b + 33ab? -10b?
3. a2 +2ab+b? 7. xX*=2x* +3x -1 11. 5m* -3m°n® +n*
a+b 2x+3 3m-n
a®+2a’b+ab? 2x* =4x® +6x% -2x 15m° -9m°n? +3mn*
+a’p + 2ab® +b° +3x® -6x% +9x -3 -5m“n +3m”n® -n®
a®+3a%b+3ab? +b° 2x* - x® +7x-3 15m® -5m*n-9m°n? +3m?n*® +3mn* -n®
4. x® -3x2 +1 9. 3y° -6y +5 12, a*+a+l
x+3 y2+2 a’-a-1
X33 +x m a*+a’+a’
+3x3-9x2  +3 +6y°  -12y+10 -a’-a’-a
x* - 9x® +x+3 3y° +5y? -12y +10 -a’-a -l

a’ -a’-2a-1



13.

14.

15.

16.

17.

18.

x3 +2x2 -x

x2 —2x+5

X% +2x* -x3

—2x* —ax® +2x2

+5x° +10x? -5x

x° +12x2 -5x

m?® - 3m?n +2mn?
m? - 2mn -8n?
m® - 3m*n +2m°n?

-2m“n +6m®n? - 4m?n®

-8m3n? +24m?n®

19.

20.

-16mn*

m® -5m*n

x2+x+1
x2=x-1
-x®-x? - x
-x2-x -1

x* -x? -2x-1

x*=3x% +2

x2-2x+3

x® -3x*
-2x°

+3x% -9x2

+20m°n®

-16mn*

21.

22.

+6x° —4x

+6

X8 —2x®

m® +m? -4m -1
m®+1

m° +m°® -4m* -m?

+6x3 -7x% —4x +6

23.

+m® +m® -4m -1

m® +m® —4m* +m? -4m -1
a®-5a+2 24.
a?-a+5
a® -5a° +2a?
-a* +5a% - 2a
+5a8 -25a+10

—-a

+7a% -27a +10

x2 —2xy +y?
-x? +Xxy +3y2
+x3y —2x%y? + xy®
+3x%y? —6xy® +3y*

-x* +3x% -5xy°® +3y*

a® -3a%b +4ab?
a%b -2ab?-10b°
ab-3a*h? +4a%p®
- 2a*b? +6a°b® - 8a%h*
-10a%b°® +30a%b*

-40ab®

a®b-5a*b? +22a%b*

8x° —12x%y +6xy? —9y°
2x +3y

16x* - 24x%y + 12x%y? -18xy>

-40ab®

+24x%y —36x%y? +18xy° —27y*

16x* -24x%y?
2y®-3y?+y-4
2y+5

ay* -6y® +2y? -8y
+10y® -15y? +5y —20

4y* + 4y® -13y? -3y -20

-a® +2ax? +3x3

2a? -3ax -x?

-27y*

-2a® +4a°x? +6a%x®
+3a’x -6a°x® -9ax*
+a’x? -2ax* -3x°
-2a® +3a*x +5a%x? -11ax* -3x°



25, x* =3x%y +2x2y? +xy° 30. ¥ -2y+1

-x% —xy -y? y*-2y?+2
—x® +3x%y —2x*y? -x%y? ye-2y® +y*
=Xy +3x%y? —2x%y® —x?y* -2y* +4y® -2y?
- x*y? +3x%y® —2x%y* —xy® +2y? —4y +2
-x® +2x%y - 3x%y* —xy® ye-2y® -y* +4y® —4y +2
26. a®*-5a”+2a-3 31. m*-3m?+4
a*-2a-7 3m®-2m+1
a®-5a°+2a* -3a° 3m’ -9m° +12m?
-2a* +10a° -4a® +6a -2m® +6m° -8m
-7a° +35a% -14a +21 +m* -3m? +4
a®-5a° +31a% - 8a +21 3m’ -11m° +m* +18m°® —3m? -8m +4
27. m*+m®-m* +3 32 a’+a’-a+l
m?-2m+3 a®+a?-2a -1
mé+m°® -m* +3m? a®+a’-a' +a’
-2m® -2m* +2m? -6m +a®+a* -a® +a’
+3m* +3m? -3m? +9 -2a* - 2a® +2a% -2a
m® - m° +5m° -6m+9 -a’ -a’ +a -1

a®+2a®-2a* -3a° +2a® -a -1

28. a*+a’b-3a’h® —ab® +b* 33.8x%-12x%y —6xy? +y°
a’?-2ab +h? 3x? - 2xy +4y?
a®+a’h -3a’h? -a’h® +a’b* 24x® -36x%y —-18x%? + 3x%y?
-2a°b-2a’b? +6a’h® +2a%b* —2ab® -16x%y +24x%y? +12x%y® - 2xy*
+ a%b? + a’p® —3a2%b? —ab® +b° +32x%y? - 48x%y° —24xy* +4y°
a®-a’bh -4a*b? +6a’b’ -3ab® +b® 24x° -52x*y +38x%y? - 33x%y® —26xy* +4y°
29, x* =%y +x%y% —xy® +y* 34. 5a*-4a®+2a* -3a-1
x% +xy —2y? a*-2a%+2
xE=xy+ x%y? - x%% o+ Xyt 5a°-4a’ + 2a® -3a° -a*
+x%y - xf? o+ Xy - Xyt xy® -10a® +8a° - 4a* +6a’ +2a®
- 2x%y? + 2x3y® —2xPy* +2xy® -2y° +10a* -8a® +4a® -6a -2

x® - 2x%y? +2x3y® —2x%y* +3xy® -2y° 5a°®-4a’ -8a® +5a° +5a*® -2a® +6a’ -6a 2



35.

36.

37.

38.

39.

x*=x% +x% —x +1

X3 —2x% +3x +6

x =x® + x> -x* +x°

40. 3a°-6a’+2a° -3a +2

—2x5 +2x°% —2x* +2x° -2x2
+3x5 =3x* +3x® —3x? +3x
+6x* —6x° +6x% —6x +6

x’ =3x°® +6x° +x2 -3x +6

3a®+2a’-5a-4

a®+a?-2a+1

3a°®+2a° - 5a* - 4a’

+3a° +2a* - 5a® -4a2
-6a* - 4a° +10a® +8a

+3a° +2a® -5a-4

3a®+5a° - 9a* -10a® +8a® +3a -4

5y* -3y° +4y? +2y
y*-3y?-1

5y8_3y7+ 4y6 +2y5

-15y% +9y® -12y* -6y°
- 5yt +3y° -4y -2y

5y® -3y’ —-11y® +11y° -17y* -3y°® —-4y? -2y

m* —2m*n +3m°n® —-4n*
-m® +3m?n -5mn? +n?

-m’ +2m°n -3m°n’
+3m°n - 6m°n? +9m*n?
- 5m°n? +10m‘n?
+ m'n®

+4m*n*

-12m*n°
-15m*n* +20mn®
-2m*n*  +3m’n® -4n’

-m’ +5m°®n -14m°n? +20m*n®

X6 —3x%y? —x2y* +y°
x® -2x%y? +3xy*

X1=3x%y2 —xTy* +xPy®
—-2x%2 +6x"y* +2x°y®
+3x7y* —9x%y®

-13m°n* -9m?n°® +20mn°® —4n’

44,

-2x3y8

~3x%y® +3xy

Xt —5x9y2 +8x7y* —6x5y6

-5x%y® +3xy™°

a*-3a’+4a-5

3a’-6a’ +2a° - 3a° +2a*

- 9a’ +18a° - 6a* +9a° -6a’
+12a° -24a* +8a® -12a° +8a
-15a° +30a° —10a’ +15a —10
3a°-15a" +14a° -28a* +47a° -28a* +23a -10
41.2+b-c
a-b+c
a’ +ab-ac
-ab -b? +bc
+ac +bc —c?
a® -b? +2bc -c?
42, x+2y-z
X-y+z
X% +2xy —xz

-xy -2y®+yz
+xz +2yz -72

x? +xy  -2y?+3yz -7*

43. 2x-3y+5z
-X+y+2z
-2x? +3xy -5xz
+2xy -3y? +5yz
+4xz -6yz +10z°

-2x2 +5xy - xz —-3y? - yz +10z?

X% —xy -xz +y? -yz +z°
X+y+z

X3 =x?y =x?z +xy? -xyz +xz?

Xty -xy? -xyz YR oyPz w2’
+x%z -xyz —xz?  +y’z -yz® +7°
x° -3xyz +y® +z8



EJERCICIO 43 7. a¥+3a*t-2a%2

X-2
a*-a*'+a

a+1 _ aZx—l _3a2x—2 +2a2x—3
W + 222 43523 _pg2x~4

+aXt2 —gx*tl 4 g% a2 +2a2 12252 154253 _pg2x4
a><+3 +ax

8 ma+4 _ma+3 _2ma+2 +ma+1

2. _Xn+3 +2Xn+2 +Xn+1 a-3
_mafl+maf2 +m

X2+X 2a+3 2a+2 2a+ 2

+5 +4 +3 —m*T +m* +2m? Tt —m?e
=X 2% +x" -
+m22*2 _mp2a*l _om2a yp2al

— X" 42X 4 r2 + M2 — M2 _om2al 4232

— xS gt gyNt3 g N t2 “mB3 £ o272 yom2att _gm2d _m2a L ym2a 2
3. M2 +mAtomd +ma L

m2 -2m+3 9. Xa71+2xa72 _xa*3 +x2 -4
ma+4+ma+3 _ma+2 +ma+t Xa—l_xa—z_xa_3

—2m3*3 —oma+2 4oma*l _om x2872 yoy2a=3 _ y2a-4 4 2a-5

+3m?*2 +3m?*1 -3m? +3m3* _ x22-3 _oy2a-4 L 2a-5 _ 2a-6
ma*4 —ma*3 +6m2*l —5m@ +3m@ 1 _y2a 4 _py2a-5 . 2a-6 _ 227
x2372 yy28-3 _ g 2a-4 T

4. a™?+3a"-2a"
an+1+ an B . B
10. a"b -a" lb2 +2a" 2b3 —-a" 3b4

a2n+3 +3a2n+2 _2a2n +1 anbz _an72b4

+ a2n+2 +3a2n+1_2a2n

a2nb3 _aanle +2a2n72b5 _a2n 73b6

2n+3 2n+2 2n+1 2n
+ + - - - - _
a 4a a 2a —a2"2p5 42" 36 _9g2n 47 1520 5p8
a2nb3 _aanle +a2n72b5 _2a2n 74b7 +a2n 75b8
5 Xa+2 +2Xa+1_Xa
Xa+3 _ 2Xa+1
11. a* +b*
X2a+5 +2X2a +4 _XZa +3 am +bm
_2X2a+3 _4XZa+2 +2X2a +1
a™* X 4+ gaMp*
2a+5 2a+4 2a+3 2a+2 2a+l
X +2x -3x —4x +2x + a*b™ +bh™**

am+>< +ambX +aXbm +bm+X
6. a*-2a*1+33*2

a’+2a-1 12 a*t-pt
ax+2_2ax+1+3ax a—b
+2ax+1_4ax +6axf1 —ax —ab"71
_ ax +2axfl _3axf2 —ax71b+bn

a? —2a" +8a" " -3a""* a* —ab" ' -a*"Y +b"



13 _5a2m+2 +a2m+1+3a2m

6aiM-1-gg3M-2 443m-3

_30a5m+1+ 6a5m +18a5m—1
+40a°™ - 8a°m1-245%" "2
— BgSM-l 4 gsm-2  4355m-3

_30a5m+1+46a5m +5a5m71 _23a5m72 +3a5m73

14, X2 T2y*hogx® X 4 3xRyx L
— X TIyX "2 _gy2a-2yx -l _ggy2a Byx
—ox3atly2x 3 pgyday -2 _gyda-d 2l
—4x3Ry22 4 pxta Tl gy da -2y 2x
—10x% "Iy L4 40y 2y 2 _gQx3a ~3y2x 41

_2X3a+1y2x -3 +4X3ay2x -2 +28X3a —2y2x _3OX3a —3y2x +1
EJERCICIO 44 L
22Dy +—y2?
. . 3 2 3 y 4y
—a-—b 3
1 2 3 —X==Y
la+lb 5 5
372 Zx3- Zx?y o+ —xy?
1 1 9 y 12 y
a’ - Zab 2 3. > 3.3
- =x + Zxy? =
6 ?_ ) 2 y y 8y
+ Zab -=b? 2 , 8427 , 246, 3 4
4 6 =X ——— XY +——Xy° ——=y
1 79 1 6 36 12 8
—a?-"Zab-=b? 153 , 8 5 33
==x® -=x’y +—xy® ——
6 ) 365 61 3 36 y 12 y 8y
=Z=a’+—ab-=b? 1,3, 2 , 3,
==x3 Xy +=xy? =
6 36 6 3 36 y 3 y 8y
2. x5y 4. 1at-ap+2p?
ix+§y 1 3
3 6 Za—;b
EXZ— ix 1 1 2
3 157 —a®- Za’h + —ab?
+ Exy —Ey2 ° 'j 3 6
6 30 a’h + =ab? —Ebs'
EXZ—_4_25xy—£yz 1 2+3 2+18
3 30 30 —a®- a’b+=——ab?*-b?
_ixz Loy L 161 2 20:L2
3 307 3 =—a’-Za’h+—ab®-b*
1 16 8 2



2 5, 1 2 6 3., 1 2
= = - ), —X° +—X——
5m tzm n 8 4 5
Zm? —mn +2n? 2X3—%X+2
2
Lt e 3mtn Se —x® +=x'—=x°
10 6 4 8 4
2 3 2 2 3 3 ., 1., 2
-= -= = -=—X - —x* +—x
s mn Tpm 24 12 15
+—m?n? +Zmn3 —%n“ + gxz +%x
6 4 15712 5 45420-48 o, 3+4 5 2 4 8o 2,5 96+15 . 2-18 , 8+30 _4
10 30 60 6 2 8 4 120 24 60
:im4 +i 3n —ﬂmzn2 +7mn3 -n% ==x° +ix4 —£X3 +EX2 +§X —i
10 30 60 4 2 120 24 60 5
3 4 1 4 17 55 7T 3 4 3 5,1, 37 ,,2 , 19 4
== +— - + - ==X +=X" ——x* +=x* +—X —
5" T " T fg™ " 40 727 20" "3 T30 s
3 _i 2y 47 w2
-=x? +=ax+=a? 8 7% XYY
12,55
=—x*-—ax+—a’ 20 T3t
2 5 l 4 l 3,,2
—x°> -—=x%y  +=x%
I P R 28 20 82
6 4 _4 Ay +—x3y2 ——x2y3
1 21 15 6
+=—ax®* - Za¥’ -—a’ +£X3yz _ixzyg
3 2 42 30
- %azx2 +§a3x +%a" 2 5 _21+80 ><4y+105 +112 +200 Xy _10+5 ,
28 420 840 30
3, 3+3 ., 27-4-4 ,, 27-4 , 6 , _ 2 .5 101 , 417 5, 15 , 4 5
-=x* + + a’x? - alx+—a = —x° ——=xly +—=—xy? =Xy +—xy
4 12 18 6 28 420 840 30 12
6 19 23 6 =Ly (201 e 189 ae Lios S L
=-Zx* +—ax® +§a2x2 —Ea& +Ea‘ 14 420 280 2 12
-3 x* +ax® +£azx2 ——3a3x +a*
12
1 1 1 1
e D G et
4 3 4 2
3, 1 1
X5 +——x-=
2 10 5
3 3 3
254254 - 243 22
8 6 8 4
1 1 1 1
+—x' o+ =x - —=x}  +=x
40 30 40 20
1 1 1 1
- =x* - =X —x -
20 15 20 10
3 5 60+3 , 45-4+46 5 90-3-8 , 1+1 1
—Xx+ X = x° + X2+ x——
8 120 120 120 0 10

2
63 4 47 5,79 o, 2 1 321, 47 5,79 , 1 1
8 40 120 120 10 10

=304 88 e AT 0 ey 2y
8 120 120 120 20 10



10, 7 m’ - mn+<mn® - —n
2
22 - Zne 2p2
3 3
6
me - Zmin o+ min? - e
12 6 15 12
- St 2 - —m%n® + 2 mnt
12 15 12
T - 2w +29 e “2ps
8 10 8
6 5 4%6 , 32+40+225 o, 10+16+75 o5 20+120 ., 5 o
12 12 120 60 120 8
1 10
= ims 200000, 297 ap 108 oa 140 e S Lis St + 2202 S 10 s e S
2 12 120 60 120 8 2 6 40 60 6 8

1. x*-x®+x por x?-1
1-1+1
1+0-1
1-1+1
-1+1-1
1-1+0+1-1

=x° —x* +x2 =x

2. x*+3x*-5x? +8 por x*-2x? -7
1+3-5+0+8
1-2+0-7
1+3-5+0 +8
-2-6+10+0-16
-7-21+35+0 -56
1+1-11+3-13 +19 +0 56
=x" +x® -11x® +3x* -13x® +19x? 56

3. a*+3a’bh-2a’b? +5ab® -b* por a’? -2ab +b?
1+3-2+5-1

1-2+1
1+3-2+5-1
-2-6+4-10 +2

+1+3-2 +5-1
1+1-7 +12 =13 +7 -1
=a® +a’b -7a%b? +12a°b® -13a’b* +7ab® b°

4. m®*-5m’n+6mn? +n®* por m*® -4mn? -n®
1-5+6+1

1+0-4-1
1-5+6+1
-4+20-24-4
-1 +5-6-1

1-5+2+20-19 -10 -1
=m® -5m°n +2m*n? +20m°n® -19m?n* -10mn°® —n®

5. x*-8x?+3 por x*+6x*-5
1+0-8+0+3
1+0+6+0 -5
1+0-8+0+3
+6+0-48 +0 +18
-5 +0+40+0 -15
1+0-2+0-50 +0 +58 +0 -15
=x® -2x° -50x* +58x° -15

6. a®-3a* -6a” +10 por a®-4a°® +3a* -2a°
1+0-3+0-6 +0 +10
1+0-4+0+3 +0 -2
1+0-3+0-6 +0 +10
-4+0+12 +0 +24 +0 40
+3+0 -9+0-18 +0 +30
-2+0+ 6 +0 +12 +0 -20
1+0-7+0+9 +0 +23 0 52 40 #42 4 20
=a' -7a'? +9a' +23a° -52a° +42a* —20a’




12 8 4 16 12 8 4
m -7m° +9m” =15 por m~> -5m~* +9m® -4m" +3
7. x°-4x°+3x3 -2 por 3x°-8x® +10 8. P

1-7+9-15
1+0+0 -4 +0 +0 +3 40 40 2 15+0 443
3+0+0-8+0 +0 +10 -

1-7+9 -15

3+0+0 -12+0+0 +9 +0 40 6
- 8+0+0+32 40 +0 —24 0 40 46 49 -63 481 135
+10+0+0 40 +0 +0 +30 40 0 20 _ 4 428 -36 +60
3+0+0-20+0 +0 +51+0 40 /0 10 0 46 © 0 20 + 3 —21 +27-45

-5+35 -45 +75

=3x1 =20x"* +51x° ~70x° +46x* 20 1-12+53-127 +187 —192 +87 45

=m?® -12m?* +53m% -127m'® +187m*? -192m® +87m* —45

10. 6a°-4a®+6a-2 por a*-2a%+a -7

9. x®-3x%y -6x%y? —4x?y® -y5 por 2x? +4y? 6+0+0-4+6 —2
1-3-6-4+0-1 1+0-2 +1-7
2+0+4 6+0+ 0 -4+6 =2
2-6-12-8 + 0-2 -12+0+0 +8 -12 +4
+4-12-24 -16 +0 -4 +6+0 +0-4 +6 — 2
2-6-8 -20-24 -18 +0 -4 -42+0+0 +28 -42 +14

=2x" -6x5y —8x%y? —20x*y® -24x%y* -18x%y° -4y’ 6+0-12+2-36 +6 -16 +38 —44 14
=6a®-12a’ +2a% -36a° +6a* -16a°® +38a% —44a 14

12.3x* -4x3y -y* por x° -5xy? +3y°

11.n%-3n* +5n% -8n +4 por n* -3n? +4 3-4+0+0-1
1+0-3+5+0 -8 +4 1+0-5+3
1+0-3+0+4 3-4+0 +0 -1
140-345+0-8 +4 -15+20+0 +0+5
-3+0+9 -15 +0 +24 -12 +9-12+0+0 -3
+4+ 0-12+20 +0 -32 +16 3-4-15+29-13 +0 +5 3
1+0-6+5+13 23 -8 +44 12 32 46 =3x7 ~4x®y ~15x°y? +29x*y® ~13x°y* +5xy® -3y’

=n'® -6n® +5n” +13n° -23n° -8n* +44n° -12n? 32n 416

13. x*0-5x8y* +3x%y® -6y por x® -4x*y? -5x2y* +yb
1+0+0+0-5+0+0 +0 +3 0 6
1+0-4+0-5+0 +1
1+0+0+0 -5+0 +0 +0 +3 +0 -6
-4+0+0+0 +20+0 +0 +0 12 0 +24
-5+0+0+0+25+0+0 +0 -5 40 430
+1+0+0+0-5+0+0+# +3 0 6
1+0-4+0 -10 +0 +21+0 +28 {0 23 40 +9+0 +33 +0 -6
X6 —4x14y? —10x*2y* +21x10y8 +28x8y® —23x8y10 +oxy'? +33x%y!* -6yl®

1 am - 337! 457 por a2 -5 15. ax*? —gg*t — 7% por 7a**3 +6a% ! +a*
1-3+0+5 1-5+0-7
140-5 7+0+6+1
137055 7-35+0-49
-5+15 +0 -25 +6-30+0-42
+1-5+0-7

1-3-5+20+0 -25
:am+2 _Sam+l _5am +20am71 _25am73

7-35+6-78-5-42 -7
=7a2*5 353" +pa>*
—78a%*? —5a?**l —42a%* —-7a2!



16 X3 —Bx* — 6X*2 por 6x*'—4x® +2x° L +x* 2

1+0-5+0-6
6-4+2+1
6+0-30+ 0-36
-4+ 0 +20+0 +24
+2+0-10+0 -12
+ 1+ 0-5 +0-6
6-4-28+21-46 +19 -12 6
= 6X23+3 _4XZa+2 _28X23+1 +21x23

17, aZ*? g — g2 —gg-t por Ga¥* —5a¥ +33% !
1-3-1-5
6-5+3
6-18 -6 —-30

- 5+15+5 +25

+3-9-3-15

6-23+12-34 +22 -15
=ga™*3 —23a%"2 +12a%" —34a% +22a% * —15a% 2

—46X% 1 +10x22 2 —12x 223 —gx224

EJERCICIO 46

1. 4(a+ 5)(a—3)
4a+20
a-3
4a” +20a
-12a-60
4a’ + 8a -60

2. 32(x+1)(x-1)
3a’x+3a’
x-1
3a%x? + 3a’x
-3a’x-3°
3% -3a°

3. Z(a— 3)(a—1)(a +4)
2a-6
a-1
2a’-6a
-2a+6
2a®-8a+6
at4
2a-8a’ +6a
+8a’ -32a+24
2a® -26a+24

o - -1

x*+1

XX +1

X+ X
+x° +1

x*+2x2+1

x*-1

X2+ 2x* + %2
-x'-2x0 -1

X+ xt-x2 -1

5. m(m- 4)(m-6)(3m+2)
' —4m
m-6
m® - 4n?
-6’ +24m

- 10n? +24m
3m+2
3m* - 30’ + 72n?
+ 2m® - 20" +48m
3m* - 28m® +52n? +48m

6. (a— b)(a2 -2ab+ bz)(a +b)

a’-2ab+b?

a+b

a®-2a’h+ab’
+ a’b-2ab® +b°

a*- a’h- ab’ +b’

a-b

a*- a’®- a%’®+ab®
-a’h + a’’*+ ab® -b*

a*-2a% +2ab’ -b*

: Sx(x2 - 2x+1)(x —1)(x +1)

3x%-6x% +3x

x-1

3Ax* -6 +3x2
-3x3+6x% -3x

3x* - 9x3 + 9x? - 3x

X+1

3 -9x* +9x° -3x2
+3x* - 9x3 +9x% -3x

3x° - 6x* +6x2 - 3x




8. (x2 - x+1)(x2 +X —l)(x —2)
X -x+1
X’ +x-1
X=X+
+x3-x° +x
-x* +x -1

-x2+2x-1

X =X +2x% - x
-2x* +2x*-4x+2

X* =2x* =x3 +4x® -5x +2

] (a'“ - 3)(a”“1 + 2)(6\'“‘1 —1)

a"-3
am—l + 2

+ aZm—l _ 3am71
2a™ -6
2arn + a2rn—1 - 3am—1 -6
a™-1

292M L 4 g2 _352m2 _gam-

- a2 +3a" " -2a" +6
a’™ ™t +a%? -3a""? -3 -2a" +6

0O a*™% a1 33?™2-23"-3a"'+6

10. a(a— 1)(a - 2)(a - 3)

a’-a’

-2a’+2a
a®-3a’+2a
a-3

-3a*+9a’ -6a
a*-6a’+11a% -6a

11. (x-3)(x+4)(x-5)(x +1)

12.

13.

14.

x-3 x-5

X+4 x+1

x% - 3x X% -5x
+4x-12 + x -5

xX*+ x-12  x*-4x-5

x?-4x-5

X+ X3 -12x?
—-4x%- 4x® +48x
- B5x?-5x +60
x* = 3x% - 21x® +43x +60

(x2 - 3)()(2 +2X +1)(x —1)(x2 +3)

X2+ 2x+1 x*-3

x*+3 x-1

X*+2x3 + X2 x3 -3x
+3x° +6x+3 -x? +3

x*+2x3+4x% +6x +3 x®-x% -3x +3

x3-x*-3x+3

X7 +2x° +4x° + 6x* +3x°
-x® -2x® -4x* - 6x° -3x°
-3x° -6x* -12x° -18x® - 9x
+3x*+ 6x° +12x° +18x +9

X' +xE =x® - x*- 9x®- 9x® + 9x +9

9a°(3a-2)(2a+1)(a-1)(2a-1)

27a%-18a° 2a-1
2a+l a-1
54a* - 36a° 2a’ -a

+27a%-18a° -2a+1
54a* - 9a® -18a> 2a2-3a+1
2a2-3a+1
108a° - 18a° - 36a*

-162a° +27a* +54a°

+54a% - 9a°-18a°
108a° -180a° + 452" -45a° -18a°

a* (ax+1 +p**2 )(ax+1 —b* +2)bx
22 4 g*p**2
Qe = p2x+2
T
— g2

— axb3x+4

- axb3x+4

a3x+2bx



EJERCICIO 47

L 4(x+3)+5(x+2)
=4x+12+5x +10
=9x+22

2. 6(x2 +4)—3(x2 +1) +5(x2 +2)
=6x% +24-3x* -3+5x* +10
=8x*+31
3_a(a— x) +3a(x+2a) —a(x —3a)
=a’-ax+3ax +6a” -ax +3a°
=10a” + ax
4.x% (y2 + 1) +y? (x2 +1) -3x%y?
=XY2 X2+ XY +y? -3y
=-X2y? + X2 +y?
5. 4 - 5mn? + 37 (n? +n?) -3m(n? -n?)
=4m® -5mn’ +3m* +3n’n® -3m® +3mn?
=3m* +n? +3n’n® -2mn?
6. y2+x2y3—y3(x2 +1)+y2 (Xz +1) _yz (Xz _1)
:yz+xzy3_xzy3 _ys +Xzyz +yz _Xzyz +yz
- _y3 +3y2
7. 5(x+2) - (x+1)(x +4) -6x
=5x+10-(x? +4x +X +4) -6x
=-x+10-x* -4x -x -4

=-x’-6x +6

6. (a+9)a-9)-4a+2a-2) +5a =
=a’ -Ba+5a-25-3a’ -2a +2a -4) +5a +20
=a’ +5a-5-3(a’ -4)
=a’+5a-5-3a" +12
=-2a’+5a+7

9. (a+b)(4a-3)-(5a-2b)(3a +b) -(a +b)(3a -60)

11. 3(x+ y)2 —4(x— y)2 +3x% -3y?
=3 y)(x+y)-ax-y)(x-y) #3¢ -3y*
=3 +xy +xy +y?) -4(x -xy -xy +y?) 43 -3y?
= 3( X2 +2xy + yz) —4(x2 -2xy +y2) +3x2 -3y?
= 3x% +6xy +3y? - 4%* +8xy ~4y’ +3x° -3y’
=2x2 +14xy —4y?

12.(m#n)" - (2m+n)’ +(m-4n)’
= (m+ n)(m+ n) - (2m +n) (Zm +n) + (m —4n)(m —4n)
=n? +2mn+n? —(4m2 +4mn +n2) +m’ -8mn +16n°
=2’ -6mn +17n° —4n¥ -4mn -n?
=-2m* -10mn +16n°

13. x(a+ x) + 3x(a +1) —(x +1)(a +2x) —(a —x)2
=ax+x* +3ax +3x —(ax +2x° +a +2x) —(a —x)(a —x)
= dax+x? +3x-ax -2x* -a -2x ~(a’ -ax -ax +x’)
=3ax- x* +x-a-a’ +ax +ax -x*
=-2x* +x+5ax -a -a’

14. (a+ b—c)2 +(a—b +<:)2 —(a +b +c)2

atb-c a-b+c
atb-c a-b+c
a’+ab -ac a’-ab + ac
+ab +b? -bc - ab +b? -bc
- ac -bc +¢? +ac  -bc +c?

a?+2ab-2ac+b? -2bc+c® a® -2ab +2ac +b? —2bc +c?

atb+c
atb+c
a’+ab +ac
+ab +b? +bc

+ac  +bc +c?

= 4a? +ab- 7 ~(15a% ~ab —2b7) -(3a® ~3ab -6v?) & *+2ab+2ac+b’+2bc+c?

=4a’ +ab-3* -15a* +ab +2b® -3a® +3ab +6b?
= -14a” +5ab +5°

10. (a+ 0)2 -(a—c)2
=(a+c)a+c)-(a-c)(a-c)
=a’+ac+ac+c? —(a2 -ac -ac +02)

=a’+2ac+c® -a’ +ac +ac -¢?
=4ac

a? + 2ab- 2ac+b* -2bc +c?
a? - 2ab+2ac+b* -2bc +c?
-a®-2ab-2ac-b? -2bc -¢?
a? - 2ab - 2ac +b?® -6bc +c?

0 at b} ¢ 2ab 2ae 6bc




15. (x2+ x—S)2 —(x2 -2 +x)2 +(x2 -X —3)2

x*+x-3 x> +x-2
x*+x-3 X2 +x-2
X+ x3 -3x2 xt+ x3 -2x?

+x3 + X -3x +x3 + X% -2x

-3x%-3x+9

-2x? -2x +4

x*+2x3-Bx2 -6x+9  x* +2x% -3x? -4x +4

x*-x-3
x*-x-3
x*- x® -3x?
-x3 4+ X +3x
-3x°+3x+9

x*+2x3-5x2 -6x +9
-x* = 2x% +3x +4x -4
x* =2x% -5x® +6x +9

16. (x+y+2) ~(x+y)(x-y) +3(< +xy +y?)

X+y+z X+y

X+y+z X-y

X2+ Xy +XZ X2 +xy
+xy +y?+yz -xy -y
%z +yz 2 X _yz

X2 +2xy+2xz +Yy* +2yz + 7

X? +2xy+2xz +y? +2yz + 7
—x2 +y2

3x% +3xy +3y?

3x? +5xy+2xz +5y* +2yz + 7
O 3x# 5y% ZZ+5xy+2xz+2yz

x*-2x3-5x? +6x+9

17. [x+(2x—3)] [3x—(x +1)] +4x -x
=[x+2x—3][3x—x—:i| +4x -x*
=[3x—?}[2x—:ﬂ +4x - x*
=6X* -3x-6x+3+4x -X°
=5x* -5x+3

19. [(m+ n) (m— n) - (m+n)(m+n)] [Z(m +n) —3(m —n)]

=[m2 -n? —(m2 +2mn +n2)] [Zm +2n -3m +3n]
=[m2 -n?-n? -2m —nz][ -m +5r]
=[—2mn—2n2][—m+5r]

=2n?n-10mn’ +2mn’® -10n°

=2nn-8mn’® -10n*

EJERCICIO 48

1. x-[aa+2(-x+1)]
=x-[3a-2x+2|
=x-3a+2x-2
=3x-3a-2
2. - (a+b)-3[2a+b(-a +2)]
-a-b-3[2a -ab +2b]
-a-b-6a+3ab-6b
-7a-7b+3ab - 7& 3ab b

x* =2x3 -7x% +4x +14

18. [3(x+2)-4(x+1)][3(x+4) -2(x +2)]
=[3x+6-4x-4][3x +12 -2x -4

[oxodxed
=-x?-8x+2x +16
=-x?-6x +16

20, [+ ) -3y [l v)x-) #x(y ]

=[X2 +2xy +y —3(x2 -2xy +y2)][x2 -y +xy —xz]

=[x + 2y +y* -3¢ +6xy -3y xy -]
=[x 8y -2y] [y -y]

=-2x%y +2x°y7 +8x°y* -8xy® -2xy® +2y*
=-2x%y +10x°y* -10xy® +2y*

3. —[3x—2y+(x—2y) —2(x +y) —3(2x +1)]
= —[3x—2y+x -2y —2X -2y -6X —3]
:—[—4x—6y —3]
=4x+6y+3

4. 4x2—{—3x+5—[—x +x(2 —x)]}
=4x? —{—3x +5—[—x +2X —xz]}
:4x2—{—3x+5+x—2x +x2}
=42 -{-ax +5+x}
=4x* +4x-5-%°
=3x% +4x-5



_ 2a—{—3x+2’—a +3x-2(-a +b 2 +a))]}

=2a-{-3x+2[-a+ax 2(-a # 2 a}
= 2a—{—
= 2a—{—3x+2[3a +3x -2b +4]}

=2a-{-3x+6a +6x -4b +g
=2a+3x-6a-6x +4b -8
=-4a-3x+4b-8C- 4a 4b 3x 8

3x+2[-a +3x +2a -2b +4 +2a]}

. a- (x+ y)—3(x—y) +2 [—(x —2y) —2( X - )]
—a-X-y-3x+3y +2[ -X +2y +2Xx +2y]
=a—4x+2y+2[x +4y]
=—a-4x+2y+2x +8y
= a-2x+10y

7.m—(m+ n)—3{-2m +[ —-2m+n +2(—1 +n) -(m n -1)]}
= m—m—n—3{—2m+[—2m N -2 +2n -Mm N +]]}
=-n-3{-2m+[-3m+2n -1}
=-n-3{-2m-3m+2n -}

-n-3{ -5m+2n-3}

-n+15m-6n+3

-7n+15m+30 15m 7/ 3

10.M- 3(m+ n)+[—{—(—2m +n -2 —3[m - +]]) m}]

m—3m—3n+[ {~(-2m+n -2 -am 4 ) wr}]
-2m-3n +[—{ —(-5m +4n —5) +n}]
-2m-3n+[~{sm-4n +5 +n}]
-2m-3n+[-{em-an +§]
-2m-3n+[-6m+4n -5

-2m-3n-6m+4n -5
-8m+n-5

11.- x 2y +2{ 4[—2x —3(x +y)]} {‘[—(X +Y)]}
=-3x+6y +2{ 4[—2x -3x —3y]} -{ -[ X -Y]}
= -3x+6y+2{—4{—5x —3y]} —{x +)}
=-3x+6y +2{20x +12)} -x -y
=-4x+5y +40x +24y
=36x+29y
12. 5 a+b)-3[-23+3b —(a +b) +(—a —b) +2(—a +b)] -9}

-a- b-3[-2a +3b-a-b-a-b-2a +2b] -s}
-a- b—3[—6a +3b] —a}

8. -2(a-b)-3(a+2)-a{a-2w+2[-a 0 120 )}  _gf_ra-p 18 o}
=-2a+2b-3a-6b-4{a-2b+2[-a +b 1 2a 2|}  =5{16a-104
=-5a-4b-4{a-2b +2[a -b -1} =80a-50b
=-Ba-4b-4{a-2b+2a-2b -3
=-5a-4b-4{3a-4b-3
= -5a-4b-122 +16b +8 13. -3~ [+(-a+b)]} -o{ { (= 0]}
ol ol o)

9. -5(x+ y)—[2x—y+2{ -x +y -3 x -y —1}] % :ii;t:é ;42_})
=—5x—5y—[2x—y+2{—x +y -3 X +y +:}] 22X ;a+7b

—3x—5y—[2x -y +2{ -2X +2y —2}]
—3x—5y—[ 2x -y -4x +4y —4]
-3x-5y -[-2x +3y -4
-3x-5y+2x -3y +4

-x-8y+4

14.

~{a+b-2(a-b) +3{ {2 +b -3(a )]} 4 -a 2( 1 4]}

=-{a+b-2a+2b +3{ {2 +b -3 3 4} o[ -2 2 =24}

~a+p+3fa+2b-3 -3 +4

{
=-{-4a+3+6+3a +60 -4
{

-a+9-3
a-9+3



EJERCICIO 49

1. -24:8=-3

2. -63+-7=9

3. -5a’+-a=5a’"'=5a

4.14a%"* +-2ab® =-7a>b*? =-7a’p?
5. —a®vc+a’h*=-a*%**c =—¢

6.-a’h+-ab=a""v""=a

7. 54x%y°7% +-6xy?z® = -9x®"y? 72273 =—9x

8. -5m’n+m’n=-5m*’n'*=-5
9. -8a’x*+-8a’x*=a’" %=1

2-1

ey Y XY
10. y y 2 >

5 4.4 5- 5
11 5x4y5+—6x4y=—gx4 4y5 1=_gy4

EJERCICIO 50

1. gM+3sgm*2 :am+3—b+zg:am+3—m—2 -a
3.-3a"?+-5a =
4 4

5. _4a><72bn = _5a3b2 :_axf273bn -2 :_ax 75bn -2
5 5

5

7. 522" 13 = — a2 2p*t = — . a

9 am+nbx+a . amba :am+n 7mbx +a -a :anbx

m-5 :%am%*b%g ziam—zﬂms :3

2m—1—2m+2b>( [Bx#4

12. -a°v%c* +8c* =-ga’e a
13. 16m°n*+-5n°= —%men‘l'3 =26 on
14. —-108a’b®c® +-20b°c® =108 Jrpe-6ce-8 27 47
) 20 5
15. —2m°n®+-3mn° =2 e :%m
16. ax +a2 =ax—2
17. -3a%" +ab® =-3a* "2
18, 5a™b"c = —6a%’c= _%am—Sbn—Acl—l - _%am -3pn -4
XM - mpn 1 X=mp,m-n
19. a’b™+-4a"b :—Za b
20. _3manxx3 = _5mxn2X3 :%ma—xnx—zx3 -3 :%ma—xnx -2
2. 2Xa+4 - _Xa+2 - _2X3+4*b+2g - _2Xa+4—a—2 - _2X2
4, X273 o gy :_%X2n+3fb+4g: —ix2"+3*"*4 _ —%X" 4
-7 m+3 m—l;_8 4,2 _7 m+3 -4, m-1-2 _7 m -, ,m-3
6. — /X" YT T+ =8x"y  =—x y =—x" 7y
8 8
8 _4Xn71yn+1 = anflyn 1 _ixn -1-n +1yn a4 _i
. 5 5

2 ab
6

10. _5ab2 3 = Gambncx :_%al—mbz—ncs—x

EJERCICIO 51
1
1,.2_2 ,_3.
Xt —=£ x“=—Xx
12 3 27 4
3
3
_Eagb - —iazb :ia3'2bl'1 :Ea :Ea
2. 5 5 4 20 4
5
2
—xy°z®+-=2°= —ixysza’3 =-——xy® = -4xy
3.3 1
6
7
_lambn +—§ab2 :iamflban :Eam”b"’z =L gmpn-2
4 3 4 3 24 6
4

6. 3m*nSpS +—%m4np5 :_%mA 4051565 — _gndp
3
7
7 - 7 a2b5c8 .5 ab5c® = 852 ~1p5-556-6 _14 a :la
- 5 400 20
2
2
8. Eaxbm +—§ab2 :_éax —1bm—z - 10 ax 71bm72
3 5 3 9
5



3

11, _ppx+4pm-3 . —%a“bg’ -

%ax +4-4pm-3 3 _ o xpm -6
2

_ECBd 5 +§d X :—§C3d 5-x :_£C3d 5-x :_iCBd 5-x
9. 8 4 3 2
4 1 3
12, -—a* %™+ —a* "
3 15 5
3 3 Do 6 o1 1
Samp+ —2pd=-L8 gmpn3 = _ 2 gmpn-3 —_ — gmpn-3 1
10. 4 2 E 12 2 - _ﬁax—ﬁ—xubm%—mﬁcz - 5 ab®c? __iabecz
2 3 45 9
5
EJERCICIO 52
2 2 ax +amfl ax amfl _ _
a“-ab_a° ab 10 ==+ =a¥72 +qm" 3
1. a?-ab+a=—" "= _“"-3-p . 22 22 al
a a a
2. 3x%y® -5a’x* +-3x* 11. 22" -3a""? +6a™"*
. 2.3
_3x%y3-5alx*  3x%y®  sax* 3.5 22 3a
= > = 5~ > y” +—a“x 2am 3am+2 6am+4 2
-3x -3x =3x = -= 5 + 5 =__am—3 +am—1 _2am+1
3a% —5ab? —6aZh? -3a® -3a -3a 3
3. a” —oab” —ba
-2a 12. ambn +am—].bn+2 _am—an+4
3a® 5ab® 6a’h®_ 3 , 5 a’v®
==—- - =-=a’ +=b* +3ab® hy e s
s, . 2 a’®  a%?® a’b®
4. X —4X" +X =X__4X +£=X2 —4x +1 = aM Q"3 4gM 3Nl _gm4pnH
X X X
5. 4% -10x° —5x* 13. XM*2 —5x™ +6xM L —xm
T T
m+2 m m+1 m-1
4 10x° 5x' __ o ., 5 X 5% BT X
:2 3.__2 3 __2 3 =2X _5)( _EX mez mez Xm72 Xm72
X X X
=x* -5x% +6x° -x 0 x% 6x* 5x% x
6. 6m°-8m?n+20mn?
-2m 14 4ax+4bm—1_6ax+3bm -2 +8a* +2bm -3
: +2),m-4
6m® 8mn 20mn? ) ) -2a"""%
= - + =-3m* +4mn -10n
-2m -2m -2m _ 4ax+4bm—1 _ 6ax+3bm—2 . 8ax+2bm—3
o s oo - _Zax+2bm—4 _2a><+2bm—4 _2a><+2bm—4
7. 6a°b —33azbb3 -a‘b = -2a%h® +3ab? -4b
a
6a®® 3a°%® a%® os ama 1
-2 <%’ "' EJERCICIO 53
8. x* -5x® —10x? +15x 1, 2
> 1 Ex —§X-3x 6-3x 1
4 3 2 . o T AT TN T
=X 5 10X I 12 aox -3 2y 25 4 6 4
-5x -5x -bx -5x 5 3 3
9. 8m°n”*-10m’n* -20m°n® +12m°n® 1pe 3,2 1,
2m? 3 .5 4
3 3 3
_8m’n* 10m'n* 20m°n® 12m°n® = s &
2m? 2m? 2m? 2m? 2.
=4m’n? =5m°n® —10m3n® +6mn® _—Ea3 Eaz Sa- _§a3 +a2 —ia
9 15 12 9 12



1 4 2 3 3 22 —am™ =a"!
4" Emn+§mn S .4 =2ty Zgn2 2ty Lan-z
T, 1, 1, 6. 1. 1, 3 4 3 2
—m —m —m
4 4 4 2 2
A 222 o2 Bn 430 7. 2000 Lo 2.
4 3 8 3 2 "3 4 5
1 x-2 1 x=-2 l x=2
7a — —
4. %X“ys %Xsyd %Xzys xy® 6 6 6
+ - 12 6 12 12 3
1 1 1 1 ==%3 -2 -=£3? 3 2f,2 2
_EXVB _gxys _gxys Zxy? 3 2 a a® U4a a 5 a
10 5.5, 5 5 -3
3 X +5 X7y Xy +5y 8. _%an—lxm+2 1anXm+1 %an+lxm
=Dy +x%y —EXVZ +5y° ~2 %2 “2ahe 23y
3 4 5 5 5
gas la3b3 % n74Xm _%anf3xm -1 +%an 72Xm -2
5 5 ) _ab5 =£ 4_i 2 s_ibs 15 5 5
5a 5a 5a 25 15 5 =—a" X" - —a" X" =g XM 2
8 16 3
EJERCICIO %4
1 a?+2a-3 [a+3 6. a’+5a+6 |a+2 11.-8a* +12ab -4b®> | -a +b
2 2
—a?-3a -a° -2a a+3 +8a“ - 8ab 8a-4b
T _a-3 3a+6 4ab -4b’
+a+3 ~3a-6 - 4ab +4b?
2. a®-2a-3 |a+1l 7. 6x°-xy-2y® | 2x+y
—a’-a 23 —6x2 —3xy 3x -2y 12, 6m2-1Imn+5n2 | m-n
_— - 2 —6m2 +6mn 6m-5n
~3a-3 —4xy -2y?
+ 3a+3 +4xy +2y° -5mn+ 5n”
+5mn-5n?
3. x*+x-20 |x+5 8. —15x2 +22xy -8y® |-3x +2y
—x2 - - +15x% -10x 5x -4
X ox x4 Y Y 13, —54m? +12mn +32n” |-9m +8n
_ _ _ 2
4x-20 12xy -8y +54m? —48mn 6m +4n
+4x+20 -12xy +8y?
B —_ -36mn+ 32n?
4, m?-1Im+30 |[m-6 9. 5a2+8ab-21*> |a+3b +36mn - 32n
-m? +6m -5a’ -15ab 5a-7b
—-5m+30 -7ab -21b? 14. -14y*+71y+33 | -7y -3
+5m-30 +7ab +21b? +14y2 +6y 2y -11
2 +77y + 33
5. X" —-8x+15 |-x+3 2 - -
2 |=X+3 10, 14x?+22x-12 | 7x-3 r7y-33
—X7+3x “X+5 ~14x% +6x 2x +4 —
—5x+15 28x -12
*+5x-15 -28x+12



15. x° -y® |x-y
-x +xy X2 +xy +y?
X%y
_x2y+xy2
xy? -y°
—xy? +y°
16. a®-3a’b +3ab?-b%|a-b
-a® +a’b a? —2ab +h?
-2a’b +3ab?
+2a%b -2ab?
ab? -p®
-ab? +b®

17. x* -9x? +x+3 |x+3

-x* -3x° x3 -3x? +1
-3x% - 9x?
+3x3 +9x?
X+3
-x-3
18. a‘ +a |a+l
-a* -a® a®-a’ +a
_a3
+a’+a?
a’+a
-a? -a
19. m° —n® |m2=n2
-m® +m®*n? m* +m?n? +n*
m*n?
-m*n? +m*n*
m2n4 _ n6
—m2n® +n®
20. 2x* -x3 +7x-3 | 2x +3
-2x* -3x8 x3 —2x% +3x -1
-4x3
+4x3 +6x2
6x2 +7X
-6x2 -9x

-2x-3
2x+3

21.

22

23.

3y° -12y + 5y? +10 | y? +2

-3y® -6y® 3y® -6y +5
-6y° -12y
+6y°® +12y
5y% +10
-5y2-10
am* -am-2a |am+a
—am* —-am® m® -m? +m -2
-am?®
+am® +am?
am®-am
—-am?-am
—-2am-2a

+ 2am+2a

12a® -35a%b +33ab? -10b° | 4a -5b
-12a® +15a%b 3a% -5ab +2b?

-20a%b +33ab?
+20a’h -25ab?
8ab? -10b®
-8ab? +10b®

24. 15m°® -5m*n-9m®n? +3m?n® +3mn* -n®| 3m —n

-15m® +5m*n 5m* -3m?n? +n*

-9m®n? +3m?n®

+9m*n? -3m?n®

3mn* -n®
-3mn* +n°®

EJERCICIO 55
1. a* -a’-2a-1 a’+a+l
-a*-a®-a? a? -a-1
-a®*-2a’-2a

+a+a’ +a
-a’ -a-1

+a?+ a+l



5

+12x% -5x | x?2 -2x+5 8. —x* +3x% —-5xy® +3y* | x? —2xy +y?

2. x
-x° +2x* -5x° X +2x% -x +x* -2x% + x%y? -X? +xy +3y°
2x* -5x% +12x° X%y + x2y? —5xy®
-2x* +4x® -10x2 -x%y + 2x2y? —xy®
3 2
- X7 +2x° =5x 3x2y2 _nys +3y4
+x® — 2x2 +5x ~3x2y? +6xy° —3y*
3. m°-5m‘n +20m’n® -16mn* | m® -2mn-8n°> g, p%-2n3 2n-1 | n?-2n+1
-m® +2m*n +8m°n’ m® -3m”n +2mn? 4 3 _n2 2
L UL LU -n*+2n° -n n® -1
-3m’n+8m°n® +20m*n’ B
-n°+2n-1
+3m’n -6m°n? —24m*n® )
+n°-2n+1
2m°n® - 4m*n® -16mn* _
-2m*®n? + 4m*n® +16mn*
10. a°b-5ab? +22a%b* -40ab® |a%b -2ab? -10b°®
. 5 ) -a%b +2a*b? +10a°p® a® -3a°b +4ab?
4, X -x*-2x-1 |x*-x-1 _—
4 3 o — -3a%b? +10a%p°® +22a%p*
TX HXTHX X +x +1 42 33 214
_— +3a”b® - 6a°b” —30a‘b
3
+ X -2x
s 4a%® - 8a’b” —40ab®
XX tX -4a°%p°® +8a%b* +40ab®
x?-x -1
%2 +x +1 11, 1ex* -24x2y? -27y*| 8x3 —12x2y +6xy? -9y°
-16x* +24x3y —12x%y? +18xy° 2X +3y
5. x®-2x° +6x3 -7x2 -4x +6 | x* -3x% +2 24x3y -36x%y? +18xy°® -27y*
—x8 +3x% —ox2 X2 —2x +3 -24x3y +36x%y? -18xy® +27y*
—-2x% +3x* +6x% -9x? —4x
+2x° -6x° +4x
. 4y*+4y®-13y? -3y -20 | 2y +5
ax* -9 +6 12 e |_y3 .
-4y* -10 2y® -3y’ +y -4
3yt +0x2 -6 y y y” —oy” ty
- 6y* —13y?
+ 6y® +15y?
6. m®+m® -4m* +m?-4m-1 |m® +m? -4m 41 —
2y“ -3
-m® —m® +4m? +m? me +1 y2 y
—2y“ -5y -20
m3 +m2 -4m-1 ﬂ
-8y -
-m®-m? +4m +1
—moomram 8y +20
5 4 2 2
a’ —-a +7a° -27a+10 | a“ -a +5
7. s 4 s 3 13, —2a° -3a‘x +5a°x’ -1lax* -3x° | —a® +2ax?® +3x°
~a’ +a -5a a”-5a+2 +2a° -4a°x’* -6a’x’ 2a® -3ax -x*
-5a° +7a” -27a 3a’x+ a’x® -6a’x® -1lax*
+5a® -5a% +25a -3a‘x +6a’x’ + 9ax*
2a%-2a+10 a’x? -2ax* -3x°
-a®x? +2ax* +3x°

-2a%+2a-10



14. —x®+2x% =3x2y* —xy® | x* =3x%y +2x%y? +xy°®

+x5 -3x% +2x%y? + X3y -x? =xy —y?
- Xzy +2X44y22 + Xzy?; _312):4 19. V°-2y® -yt +4y® —4y +2 |y* -2y? +2
+ Xy Z3xTyT +2XyT 4xy -y® +2y* -2y? y? =2y +1
- 44y22 +3x33y33 _2x§y: —xyz —2y5 +y* +ay® —2y? —dy
+X7yT =3x7yT +2x°y" +xy +2y5 —4y3 +4y
15, a*-5a° +31a° -8a+21 la’-2a-7 v oyt +2
-a° +2a* + 7a° a’® -5a” +2a -3 -y vyt -2
B SaZ vaats 7a: +31?2 20. 3m’ -11m° +m* +18m° -3m? -8m +4 | m* -3m? #4
*5a ~10a"-3% -3m’+ 9m®  -12md 3m3 -2m +1
2a’-3a’ - 42" -8a - 2m® +m* +6m? -8m
-2a* +4a° +14a +2m° - 6m® +8m
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-X-6 2y°
+4
6. x?-5x+7 | x-4 11. x° +y® | x-y
5
—x% +4x X =1+ -x*+x%y x* +x3y +x2y? +xy® +y* +\2L
- x—4 —_— x-y
- X +7 XAy
X — 4 _X4y+x3y2
i3 X3y
_ X3y2 +x2y3
7. m*-1Im*+34 | m?-3 %
—m*+3m? m? -8 + 10 -X7y? +xy
_— m2 -3 +Xy4 +y5
- 8m?+34 -xy* +y°
8m?-24 2y®
+10
8. xX2-6xy+y? | x+y 12. X’ +4x2-5x+8 |x* -2x+1
8y? 6x+2
2 3 2
=X = X X=7y +—— -X7+2X° =X X+6+———F———
—y y X+y _ X2 =2x+1
—7xy +y? 6x°-6x +8
+7xy +7y? -6x* +12x-6

+8y? 6x+ 2



13. 8a®-6ab +5ab? -9b° | 2a-3b 14, x°-3x* +0x% +7x -4 | x2 =3x +2
3 20x-10
-8a® +12a%b 4a? +3ab +7b? +2132—_b3b -x® +3x* -2x3 x® —2x +3 Z —3x+2
6a%b +5ab? -2x3 + 9x2 +7x
-6a%b +9ab? +2x% —6x? +4x
14ab? -9b3 3x2+11x - 4
-14ab? +21b3 -3x% +9x -6
12b° 20x -10
EJERCICIO 60
Para losproblemasdel 1 al 9lasliteralestoman lossiguentesvalores:
=-1 b=-2 c=-12
1.a°-2ab+b? 2. 3a°-4a’h+3ab® -b° 3. a'-3a°+2ac-3c
2 3 2
=(-1)" -2(-) 2 +2? =3(-1)"-4(-2)" 2 +3(-1)2? -2° =(-1) -3(-1) +2 (_1@_%@_ 332@_ %Q

=1+22+4=1+4+4 =9

4. @ -8a‘c+16a’c? - 20a°c® +40ac* -c°

:(—1)5—8(—1‘@—7 +16 (- Q—fg

=-1+SB;>—16EZ +2o% —40%?3 +§

(a b)’ (b c) -(a-o)

1)’ %g+40(—1

55
= -1 + +— — +— = +— =
14-422 4

=-3-42-34-8=-3-8-12 8 =31

1
=1+3+2%+6[E =1+3+1+3 =8

-5
20 02
-32+1__31
A

1 1

3

N

32

(b+ 3—(b—c)3 (a -C

)3
o] 2 -
g

1
B3 - [ @"%Z S B3
T lIZI2 0 _ g_ gg 17 O G0 010
(-9 %ﬁ pedo BB e 5
_ge 2 1 4,24 oo 125 1 124 31 2-31 29
O Ty O g gty LT M
7.3 ac_ E 8. (.'g1+b+c)2—(.a1—b—c)2 +C
c b
0 fangiln 1 1
1 1 1 =142 —f%z— 1-2- —f%z =
1y _@“E@ 2%5@ 2 5 2 g J@ il Qz +%2§
TT1TT 2 T T1te2 _g_1f o, 10 1_0f 050 1
2 2 'é 28 g 2H 2 BH H28 2

9. 3(2a+ b)—4a(b +c) —2c(a —b)

_1)%4,@_%% glg 12

=3[2(-1)+2]-4

[ﬂ)+4§g2—6 3=3

)=3[- 2+2]+4%"H+2



Paralosproblemas10al 16 lasliteralestoman lossiguientesvalores:
a=2 b=1/3 x=-2 y=-1 m=3 n=12

10. %4_?4. 3);y2 —y3 11.(a—x)2+(><—y)2+(x2 —yz)(m+x —n)
2 2 2 2 10
), sl A ]
? e {2 {a} B2 L[ 3l
§-7+?+1 2+2-3+1 =2 _16+1+3%§—17 § 34+3_£_18;
2 2 2

12. —(x- y)+(x2 +y2)(x -y —m) +3b(x +y +n)

(1) +[(-2)2 o —12][—2 1) 4 +3§H [ 2+ 44+ 54 +E_2 1 -i»

i 0,10, . 050 5 3845 _@__ A
‘1*5['4]*Er3*55‘1 20+ErzEr 19-2 =~ "=~ = 21}
4x X3 11
13. (3x- 2y)(2n- 4m) + axty? ‘% 143 2y QH_B@H X'=m
0 o
1 .0 (-2)-(-9) 4(-2) (-2 D1 10
~2(-1) %% -4 BH+4(_2)2 (- -5 - 3(_1) _ 2(+(—)1)3 + Etl_ig(_ 2)+(-2)' -3
=[-6+2][1-19 +4m|1—_22+1=—4[—11]+1 —_71 s -8 2 3 g
1 1, :3‘?{(2‘3)(‘2)”6‘3:5+8+(‘)(—2) 3
TaarIoTy Tey e 8 8 . 8+69 77
:§+21+2:§+23: 3 :322%

15. % (x- y+m)=(x-y) (3 +y2 -n) +(x +y)’ (n? -2n)
=(-2)°[-2-( —1@—[—2——1]%—22 2y’ lD[ 2+(-q)’ EBZ 2%@
=4[1+1 - 2+;]H1+1- [-2-1°(9-1)=42 J]%—fg s+ +98 so+§ 1602+9 129 84%

3
16.3 2y 3 m, 3E2 2(- j‘%_é AV adog 23 _
Tmty +2(x -y? +a) = [ )+4]-332{a+2[£1+4]
2
=—9—4:_>9+2[—q=—9—1—63 —10:—19%’:214(;13 —%7_—21i
EJERCICIO 61
1. 7am 8am 9am 10am 5. 3 2a°-3a+8
! ! ! ! 2a’-3a+5 8a+5
+5  +2  -T -4 2a’°-3a+8 2a’+5a+13 Rta
3. x*-3xy x2
By-y? - x4y 6. -3x’ —{—[4x2 +5x —(x2 —(x +6))]}
X -y y* Ra =-3x2 —{ —[4x2 +5x —(x2 -X —6)]}
4. 3x*-5x+6

Cafia8 R =-3x —{ —[4x2 +BX =X° +X +6]}
T =-3¢ -{- 3¢ -6x - = -3¢ 3¢ 46X 16 BX 6



7. (x+y)(x=y)-(x+y)

L1y ~Lapzetpe | Lastp
=x2 = xy+xy -y* =(x +y)(x +y) 2. 3 90 150 | 2%73
=x2—y2—(x2 +2xy +y2) _Ea3 _iazb iaz —iab +Eb2
> 2 2 » 6 2 3 5
=X -y? =X -2xy -y
2 _1 a’b- L ab?
=22y 6 90
8.a=2 b=3 c=1 %a2b+ %ab2 Lt ap +1p2
-b
3(a+b)-4(c-b)+ /C_—a . L L1
Eab2 +Eb3 5 a? +=ab -=b?
1-3
=3(2+3)-4(1-3)+ | = L1 a1 4
-—ab“-—b ——ab=—ab
= 10 15
=35-4(-2)+ -
=15+8+/1=23+1=24
13. -3ab? - b® a® - a’h+bd
9.3  -By’  2x"+5xy+6y’ 2a’b+3ab? - b? ~2aZh +2b?
— 2 _\2 —_v2 _
X +3xy-y X" ~5xy 2a%b —2b®  a® -3a%h+3b?
2x% +3xy - 6y? X +6y°
a® -3a’b +3b°
2x* + 3xy - 6y? a?-ab+b?
X +6y’ a®-3a’b +3a%?
A +3y Ra - a*b+3a%? -3ab*
2 1 1 + a3b2 —3a2b3 +3b5
10. —a’-=ab+=b?
3 2 5 a® -4a’b +4a’h? -3ab* +3b°
ia2 +§ab -2b?
2 4
. x3 - Bx2+4x
ia4 —ia3b +ia2b2 14 ) s )
3 4 10 - 6x°-6x+3 2x° —16x° +bx +12
223 - 3a2n2 43 g0 - 8x2+8x-3  —x® +19x? —6x
2
4 5 x3 —19x2 +6x X3+ 3x% - x +12
- —a’’+ ab® -=b*
3 5
XB+3x%2-x +12 | x> -x +3
Lo Laop 198252 23 s 2 s
3 4 120 20 5 =X+ Xx° =-3x X +4
11. x5 - x3 +5%x2 4x% —4x +12
—2x* +2x2 —10x —4x% +4x -12
+6x°

- 6x+30

x% —2x* +5x3 +7x2 -16x +30 |x? -2x +6

-x% +2x* -6x°
- x® +7x% -16x
+ x3 -2x% + 6x
5x% -10x +30
-5x2 +10x -30

15.

x3 -x +5

(2+ x)2 (1+ xz) -(x2 —2)(x2 +X —3) =x? (Sx +10) +2(3x —1)

(4+ax+52) (142) - (x* +x* -5x -2x +6)
4+5X° +4x+4x° -x° +5x° +2X -6

=3x% +10x? +6x -2
=3x® +10x> +6x 2

3 +10x% +6x -2 =3x% +10x? +6X -2



16.

17.

18.

19.

20.

x=-2 y=1

(e ) (e= ) +2(x+y) (x-y)
=(—2+1)2(—2—1)2 +2(—2 +1)(—2 —1)
(-2 (-9 +2(-9)(-9)

[xz—(3x+ 2)][x2 +(—x +3)] =x? (x2 -4x +4) —(7x +6)
[x2—3x—2][x2 —x+i =x* -4x® +4x* -Tx 6
x* - x3+3x2 =33 +3x% -9x -2x% +2x 6 =x* -4x® #4x® -Tx 6
X -3 +4x2 - Tx -6 =x" -4x° +4x* -7x -6

21.

-19+23-9 1651 o b)) [l )]
X? +2x+8 =x2+xy - X2 +xy =2x2 +2y? -3x* +3y?
x+4 X’ +4x+6 = 2xy =-x? +5y°
x-6  4x*-8x-3 Rta
X2 +4x+6  5x*—4x+3 X +5y” - 2X°y +10%°
2xy 4x%y- 7xy®  Rta
—{3a+ (-b+a)-2(a +b)} —2[(a +b) -(a —b)] - 2x°y +10xy° 2x%y +3xy°
:—{3a—b+a—2a—2k} :—2[a+b -a +b]
= {2a-33 =gl 23. %° -y¥|x-y x? +3xy -y?
=-2a+3b =-ap -x3 +x?y X2 xy+y? X2+ xy P
- 4b 2y x4 +3x3y —x2y?
2a-3b —x2y +xy? + x%y +3x%y2 - xy?
2a-7b Rta —xy2 £ X3y +3xy? oyt
5x+ [— (SX —(X - y))] 8x +[ -2x +( -X +y)] -xy? +y° x4 +4x3y +3x%y? +2xy® -y* Rta

:5x+[—(3x—x +y)]

=8x +[ -2X -X +y]

selzol sy ey )
=5x-2x-y =5x+y 3,2 2_ 2 2 3 _[u3 _y2 2 .2 2 .3
-y =Xy -xy -y -y ) ey e 0y x4y

Bxhy :X3_y3_[X3+y3]

3x-y :Xz_ys_xs_ys

15x% + 3xy =-2y°

-Bxy-y* 25. a=4 b=9 ¢c=25
152 -2xy-y* Rta

EIPNE SRS (PN I SO
424y12><y3y 2% 7YY

1
_7X3

Ena .-
N .t

1 , 1
+*xy—*xy SX+2y
4 8 " 2 2 ,/2—+2[5,/——3E|16% 7+10§ 48%
1 1
gxzy‘ﬁxy 3V _6,45 _12+225-800_ —563 et
1, 1 , 1, "5 2 N 10 10 0
e VTRV T3y
26. x3+3x*-4x-12|x +3 x2 -4 =x-2
2x+[—5x—(x—y)] - 4x +y -x* -3x* x* -4 ?
=2x+[—5x—x+y] - %x —Ey max-12
+4x+12 X2 -4 |x-2
~ 8+1 3-1
=2x+[-6x +y] T XtTgY X2+2x  x+2 R
=2X-6Xx+Yy —gx+gy Rta 2x-4
2773
-2x+4

=-4x+y




27. 4x2—{3x (x —(4+x} [ -1x + 3}]
3] S x=-2

6x2 5x -1

=4x2—{3x— X -4~ x} [
=4x —{3x—x2 +4 +x} +[x2 -X +3]

=4x° - 4x+X° -4+X* -x +3

28. X2 +7x-5
X2 -9 x4 -11x3 +2Ix Rta
x* +7x3 -5x? 18x% —14x% -84x +45

- 9x? -63x+45 x* + 7x% -14x% -63x +45

B(2) 4 a7xd 140 —63x 145

= ? - - = -
v =_2j£4i(;—12 :23 30. 3 ~[% +(-3x+4) -(-x +3]
X +5x2 -6 =[x -3x +4 +x -3
29. (a+b?)(a+b)(a-b) =a* —[3a +2(a +2) -4(a +1) -a +b“] X +5x2 -3 =[x -2x+]
(a2 +p?)(a® ~ab+ab-b?) =a* -[3a +2a +4 -4a -4 -a ] = -x*+2x-1
(62 +b2)(a2 _bZ) @ _[b4] x*+5x* -3 X2 =X +2
a*-a®’+a’b’-b* =a'-b* ™ R
acb sat x*+5x2+x-2 R X +1

EJERCICIO 62

1. (m+3)° =n? +6m+9

2. (5+x)° =25+10x +?
3.(6a+b)’ =36a’ +12ab +b?

4. (9+4m)’ =81+72m+16n7
5. (7x+11)° =495 +154x +121
6. (x+ y)2 =x% +2xy +y?

7. (1+ 3x2)2 =1+6x° +9x’

8. (2x+ 3y)2 =4x% +12xy +9y?
0. (azx + byz)2 =a'x® +2a’xby? +b%y*

EJERCICIO 63

(2a )’ =4a’ -12ab +9b°
(4ax 1) 216> -8ax +1
3 2:a6 —2a%° +b°

. (3a* -52)" =9a° - 30a'0? + 250"

10. (3a°+80")" = 9° +48a%* +640°
11. (4nf +50°)° =16m° +40nfn® +25n”
(7a2b3 +5x')" =49a'0’ +70ab°x" +25¢°
13. (4ab? +5%y°) = 16a%" +40ab?xy" +25:Cy°
14, (8x2y+ ont) = 64x*y? +144x2yn +81n?
15. (x°+ 10y12) =x% +20x'"°y* +100y*

16.

o

(

(am n) a +2am+n 2n

17. (a bx+1) = a2 + 22D +p> 72
(

18. (x**1+ ><2) = y2a*2 +2Xa+lyx—2 y2x—4

8. (x2 -1)2 =x'-2¢ +1

0. (XS _3ay2)2 =X - Gax°y? +0a%y*

10. (@ -b') =a** -2a'n’ +b*

11. (2m-3n)" =4n? - 12rm +on®

12. (1 9xy) =100x° -180x"y® +81x*y™°
(Xm B yn) =20 -oxmy" +y2n

14. (@2-5) =2 -102"7 +2
(

15. (xa*1- 3Xa—2) = x2*2 _gy2al ygy2at



EJERCICIO 64

1 (x+ 2 6. (n-1)(n+1)=n-1 1 (1 8xy)(8xy+1) 1-64¢y*

2 Em ?)((m”),) mzyn 7. El-3a(x)(331x+1)-1_gazxz 12. (66" - fx)(6x° +nfx) = 36 -

3. (a-x)(x+a)=a’ 8. (2m+9)(2m-9)= 4n? -81 13- (an+b7)(a"-b")= &2 -

a. (e +at)(x - ) x'-at 9. (a*-b?)(a*+b?)=a®-b* 14, (3x* -5y")(5y™+3x¢ )= 9x%* - 257"
5. (2a 1)(1+2a) 43% -1 10. (yz—?,y)(y2+3y):y4 -9y* 15 ( 1 o~ 1)( b* 1+ax+1): ¥ - g2

(:312-2a+3)(a2 +2a +3) =a* +2a° +9

(m2 m- 1)(n12 +m—1)=m4 -3 +1

10. (2a-b-c)(2a-b+c) =4a® ~4ab +b? -*
(2x+y z)(2x y+z) =4x% -y* +2yz -7

12. (x - 5x+6) (x? +5x-6) =x" ~25¢ +60x -36

13. (a2 ab+b2)(a +b2+ab) a* +a%’ +b*

(

. x+y—2)(x y+2) X2 -y® +4y -4

L (
2. (
3.( z)
4, (m+n+1)
5. (
6. (

(

7. (% +2n+1)(n? -2n-1) =n* ~4n? -4n L 14, (1= -x) (¢ 47 +x) 22 ¢ -2
EJERCICIO 66
1 (a+2)’=a’ +6a? +12a+8 5 (2x+1)°=8x* +125¢ +6x+1 9. (4n+3)° =64n® +144n” +108n +27
2. (x-1)' = -3¢ +3x -1 6. (1-3y) =1-9y+21y" -27y" 10, (- ) = - 6a'h 41201 B
3. (m+3) =m® +9m? +27m+27 7. (2+ y2)3:8+12y2+6y4+y5 11, (2x+3y) =8¢ +36x°y +54xy° +27y°
4. (n-4)'=n"-12n° +48n-64  8.(1-2n)’=1-6n+12n -8n° 12 (1-a?) =1-3a7 +3a" -a°
EJERCICIO 67
1 (a+1)(a+2)=at +3a+2 O (a-11)(a+10)=a® -a-110 17.(a5—2)(a5+7) a +5a° -14
2. (x+2)(x+4)=x¢ +6x+8  10- (1-19)(n+10)=n" -on-190 1g, (a®+7)(a*-9)=a -2a° -63
3. (x+5)(x-2)=x¢ +3x-10 11. (2% +5)(a>-9)=a’ -4a’ 45 1g, (ab+5)(ab-6)=a? -ab -30
4 (mg)(m-g)=m -1m+30 15 (10-1)(x-7)=x 8¢ +7 20, (xy?-9) (1’ +12) = Py* +30y” ~108
—-3)=x? -

5 (e 7)(x 3)_X2 P g3, (n-1)(nf +20) = +1902 -20 21, (alb? - 1) (a%? +7)=a'b’ +6a%? -7
6. (x+2)(x—1)=x +Xx-2 . . s ,
7 e o) maxss (n+3)(ne-6)=n°-3n°-18  22.(x’y’-6)(x’y’ +8)=xy° +2x'y’ ~48
8. (x-5)(x+4)=x¢ -x-20 15 (x3+7)(x3—6)=x6+x3 -42 23 (a*—S)(a* 8):a2*+5a* =24

16. (a+8)(a'-1)=a’ +7a' -8 2. (@"-6)(@"" - 5)=a¥"? -112* 430



EJERCICIO 68

x+1)
X= 1) 2x+1

n+3(n+5) n? +8n +15
m-3)(m+3)=n? -9

a+b- 1)(a+b+1) a® +2ab +b? -1
(1+b)3 =1+3 +3° +b°

9. (2+4)(a 4) a*-16

3
(x+2)(x ) X* +5x +6
3

3
3
3
-

© N O A W N R

a
10. (3ab-5x)" = 9a%’ - 30alx” +25x"
1. (ab+3)(3-ab) = 9-a?

(SO
N

1-4ax)’ = 1-8ax +16a°x

(
3
13. (a2+ )( ) a*+a’ -56
(
(

14. x+y+1)(x y- 1) X2 -y? -2y -1
15. (1-a)(a+1) =1-
16. (m-8)(m+12) = n? +4m-96

(
17. (x2 1)(x +3) X' +2x% -3
(x3+ )( ) X8 -2x% -48
19. (53 +6nt') = 25¢° +60x°nt +36n7

18.

EJERCICIO 69 22
a“-4b
7. =a-2b
R a+2b
1. X°-1
=x-1 _ 4
X+1 8 %:5+ 6X2
© 5-6X
1-x2
2. =1+x 4x? -9m*n*
1-Xx 9 > =
© 2x+3mn
Xz_yz
3. Xy =X-y 36m? -49n%x* _
1 6m-7nx?
2_y2
4 T —yax 81a° -100b° _
y—X 11. 9a° +10b*
2_
5 X 24:x—2 a*b® - 4x8y10
: +
X 12. a%h® +2x°y°
_ 4
5 9 X2 = 3+x2 X2n_y2n
t3-X 13. n n =
X" +y!

20. (x4 2)(x +5) x* +3x* -10

21. (1-a+b)(b-a-1)= -1+a? -2ab +?
e+ @ -b7) = a2 - b2
e -g)(xea9) = ey -72
a’h’ + cz)(azb2 - cz) =a'h*-c*
2a+x)’ = 8a+12a%x +6aC +X°
xz—ll)(x 2) x* -13x° +22

N
©
w
+
[
N
~——
—_
)]
w
|
[
(2]
~——
QD
#,
=
@
o

(
(
(
(
27. (2a°-3*) = 4a° - 20a%" +25°
1
(-
s
(

31 (11- ab) =121-22ab +a’’

32. (x Y- 8)(x y +6) x'y® -2x7y* -48
.(a+ b)(a—b)(a —bz) =a' -2a’h’ +b’*

x+1)(x-1)(x 2) x* -3 +2

. (a+3)(a?+9)(a-3) =a* -81

36. (x+5)(x 5)(x +1) =x* -24x* -25

- (a+1)(a-1)(a+2)(a-2) =a* -5a? +4

38. (a+2)(a-3)(a-2)(a+3) =a* -13a* +36

a2x+2 -100

— +1
14—, ta 10
1_9X2m+4
- =1-3xM*?
15 l+3Xm+2
2
(x+ y) -z

16. (X+y) =Xty+z
17. =1l-a-b

18. =2-m-n

+2xy® <o)




EJERCICIO 70

=l-a+a
1. 1+a
1-a° )
=l+a+a
2. 1-a
X3+ 3
3. X+§ =X -xy +y?
3_
A 826;1 11=4a2+2a+1
3+ 3
5. %=4x2 -6xy +9y?
3_ 3
6. %:Qm2 +15m +25n?
3
+
7 %:1%2 -28a+49
_ 3
8. %=36 +30y +25y2
+ 313
9. 11+aas =1-ab +a’b?
_ 3
%:zm 72b +64b?
3 3+ 3
11. %%ﬁxz —axb +b?
3_ 3.3
12. —nn —nr1n>)<( =n? +nmx +m?x?
6_ 3
13. %W“ﬁxzywyz
8a9+ 9
14. 2 +§3‘=4as -2a’y’ +y°
_ 12
15. i S
- X
6
+
16. 2;;2+ 11 =9x* -3x% +1
3+ 9
17. 6‘:5‘—+t;’=16a2 -4ab® +b°
a
6 _ 16
18. 22 ltj)z =a* +a’” +b*
125-343x%° _ 5 10
10. W—25+35x +49x
n°+l_ .,
20. 5 ;=N N+l

n“+1

4 _\4 54nd
x* - m® +n
1 XY oy +x2y+xy? 4y o =m* -m*n +m?n? -mn® +n*
©oXx-y © m+n
5 5
a’-n
3 =a*+a’n+a’n’ +an® +n*
© a-n
6 6
X6 —
. X+§ =x5 —x%y +x%y2 —x?y? +xy* —y°
a®-ph°
5 —b=a5 +a'b +a’n® +a’p® +ab* +b°
N
7 7
X+
6. X+§ =x8 =Xy +x%y? —x3y® +x2y? —xy®
a’-m’
7 =a®+a’m+a’m’ +a’m® +a’m* +am® +m°
© a-m
a®-p®
8 5 =a’ —a’h +a’b? —a’b® +a’b* -a’b® +ab® b’
N
x10 _y10
9 :XQ +X8y +X7y2 +X6y3 +X5y4 +X4y5 +X3y6 +X2y7 +Xy8 _+y9
Xy
m® +n°
10 =m® -m’n +m°n? -m°n® +m*n* -m®n® +mn® -mn’ n®
©om+n
m® —n®
1 =m® +m’n+m°n® +m°n® +m*n* +m°n® +m’n® +mn’ n®
© m-n
a0 —x10
12—/ — =a® -ax+a’x? —ax® +a®x* -a*x® +a°x® -a’x’ +ax® x°
a+x
1-n° 1-a°
13. =l+n+n*+n ' 14 =1+a +a’ +a’ +a* +a°
1+a’
15, T, ol +a’ -a® +a* -a° +a°
" 1+a
1-m°
16, Ty oL +m? -m® +m* -m° +m® -m’
©1+m
4
X" -16
17 5= x® +2x> +4x +8
-
x° -64 5 4 3 2
18 > = X7 —2x" +4x” -8x“ +16x —32
"X+
x'-128 _ 5 4 3 2
19. —2: X7 +2X° +4x" +8x” +16x° +32x 64
X—
a*+243 _ 4, _ .,
20 —3: a” —3a” +9a° —27a +81
- Tax
x® =729 5 4 3 2
21 —3: X7 +3X" +9x7 +27X° +81x +243
C o



—y 8 _
09 27X 195 25x +5x2 —x° 3. 7250 -7 4 ome +4m® +8m* +16m® +32m +64m +128
o x+5 ©om-2
10 _ 5, 5
24 X710 13 4x7 458 0 +x* 03 0 +x 4 X H283y7 s -3x% +9x%y? —27xy® +81y*
Tox-1 T X+3y
4 _qind
0p, 202 T8I 623 1120% +18ab? +27b°
* 2a-3b
6 _ 6
27 %: 32m® -48m*n +72m®n? -108m?n? +162mn* +243n°
. m+3n
10 _
28 %:512%’ +256x° +128x" +64x° +32x° +16x* +8x° +4x? 2x 4
. -
9+ 9
29. %Q%a‘s -128a’b +64a°b? -32a°b® +16a’b* -8a’p® +4a’b® —2ab’ +°
a
6 _
30. ""—7329=a5 +3a* +9a° +27a® +81a +243
P
EJERCICIO 72
mi6 — 6
6 6 — 12 8.4 4.8 12
X+y _a_2.2. .4 8. ————=m +m°n" +m°n® +n
= =x* Xy + m*-n
1. X2 +y? y +y
=0 _ 5 306619 .32 15
8 _pt ————=a" -a"p® +a’v® -a°b°® +a’b™ b
2 22+EZ —af —a%h? +a’h® —b° 9. PEPINE
20 20
M0 — Lo 10 X~y =18 —x10y5 4y5y10 _y15
3 > > =m8 +m6n2 +m4n4 +m2n6 +n8 . X5+y5
© m?-n
12 12 m?+n? 18 _ 153, 126 __ 99 612 __ 315 18
a“-b —2° —a%® +a%° —b° & M g =m~ -m>n®+mn° -m’n° {m°n"° -m°n> N
4 33 @ -
a’+b
24
al2 —x12 12 X _1=X18 12 +x5 +1
5. 33 =a’+a’x® +a’x® +x’ ©xt-1
a25 +b25
15 15 =a20 _a15b5 +a10b10 _a5b15 +b20
6 x3:y3 —x12 —x9y3 +X6y6 —x3y9 +y12 13. 2° +b°
X" +y
m2+1_ 4 a3 —m®
7. m4_+1=m -m” +1 14 ae me =a24+a18m6 +a12m12 +a6m18 +m24
EJERCICIO 73
X’ _1—x2 -1 X =27y° _ 4 2 2
1. 1+%2 4. Tsy_x +3x%y +9y
S +nf 6 _ 10u6
2m+n . x3+7y3
1-a° 2 3 4 14 _py1e
3. a =1+a+a” +a’ +a 6 a b —a'2 +2%2 +53%0% +a°b® +a’b® +a2bl® +h?
- A



3
1ta” | 42 64x° -343y°

7. =16x* +28x%y° +49y°

1+a 16. H2-7y° y y

16x°y" ~25m° = 2 3 =b® s iaa 06 619 312 15
8. W—%’ —5m 17. oo mah? +a’h® ~a’h? +a’h” b

Xy o 18,6 12,12 _ 9,15 , 6,18 _ 3,21 . 24
9. SirE X —xly? 41y Xy axPyt oyt Xyt oy 4y

a”+y" 5 o9, 18 a+x2- 2
10. a®+y° sav-aty ty 18. %ﬁ)%:a+x+y

a’b* -64x° 2.2 3 11
11 e 20 & 10. 1+:1 =X =x +x® x4 % G a4

X

1-a’b*c® 40 _ 40

12. m=1+abzc4 20. xx8 __5 =x32 42y 4xI0yI0 4yBy2t 4y 32
5+ 5
13. %:1&(4 —24x%y +36x2y? —54xy® +81y*
X+3y
2

25-(a+1) 9-36x" s

b ol A 227 —3-6x
14. 5+ (a+1) 4-a 2L 36

8 _

15, 11‘_-1+x +x8 22, ’()(—_2’256=x7 +2x° +4x° +8x* +16xX° +32x% +64x +128

EJERCICIO 74 2, X°-3x% +2x-2+x+1

3. x*-x®+5+x-2

1.3¢ -2x+3+x-1 = (-1°-3(-2) +2(-1) -2 =24 _2345

=17-21+3 =-1-3-2-2=-8 =16-8+5=13

=1-2+3=2 5. m*+m®-m? +5+m-4 6. X°+3x -2 +4x% —2x +2 +X +3

=4 +4° —47 + =(-3  +3(-9)" -2(-3)" +4(-3)" -2(-g) +2
4 o5 2t 623 4% +4° -4 +5 (-3) -9 -2(-3) +4(-3]" 2 9)
S , =256 +64 ~16 +5 =309 = -243+3B1-2 (-27) +4 D +6 +2
=(-3)"-5(-3) +2(-3)" -6 - i,
8 653+ X2 +3X+5+2x +1 =-243+243+54 +36 +8 =98

=81-5(-27)+2@ -6 : L L L

=81+135+18-6 =228 :6@—@: @»f@: 3% 5@5 9. 12x° -21x+90 +3x -3

101 3 31 3 =1201°-211+90

7. a®-2a%+2a-4+a-5 -6@8 2 2572273 —12-21+90=81

=5°-2B°%+25 -4 _-3+1-6+20 12

=3.125 —2[125 +10 -4 - 4 a4 12, a®+a'-8a’ +4a+1 +2a+3

=3. - -4 =2, _ 3 2 _ - _
3.125-250+10 -4 =2.881 11_fx4 zlix +9x2g22x+%|t 5x22 @_ @e % g 8@_ §+4§- 3@1
10.15x%-11x? +10x +18+3x +2 _S%Q _12@7 +9@ _ZZ%@ 729 81

=% 116705 5 1L
=15%3g—11@3g+1og—@+18 SEK 129?”’%_*&1 729 81 720 81
, Lﬁ_ﬁ 36 44 o _a+ﬁ_18_6+1 H+E—23

—15@r @»11&_7”8 125 12525 5 _ 729+324-1472_ 419

2 80 36 4 - 64 T 64
__ % 4 20 o st s A

9 9 3 -80+180-1.100+2.625 1.625

_-40-44-60+162 18_, = 125 BT

9 )



EJERCICIO 75

11. x5 -3x5 +4x* -3x% —x? +2 +x +3

1. x> -7x+5+x -3 6. n*-5n° +4n-48 +n +2 1 -3 4 -3 -1 0 2 (-3
1-7 5 |3 1-5 0 4 -48| -2 -3 18 -66 207 -618 1854
3-12 | -2 14 -28 48 1 -6 22 -69 206 -618 1.856
1—_4 = 1-7 14 -24 0 =x5 -6x* +22x3 -69x? +206x —618 Res. 1.856
=n3-7n2 + _
=x-4 Res.-7 n° -7n“ +14n -24 Res. 0 12. 25 -3 +7x -5 <2x -1

2 -3 7 -s| %
2. a’-5a+l+a+2 7. X1 -3x45 #x1 —2
. 100-3 5|1 r -t 3
1-5 1]-2 11 12 > 2 6 2
-2 14 =x*-x+3 Res. -2
1.7 15 111-2 3
B =% +x2 +x -2 Res. 3 13. 3a°-4a’+5a+6 +3a +2
=a-7 Res. 15 2
3 -4 5 6 |-=
3 X-x2+2x -2 <x+1 8 X3 +x* -12x3 -x? -4x =2 +x +4 -2 4 -8
'1 1 2 -2 1 1 1-12 -1 -4 -2 |-4 3 -6 9 0
-4 12 0 4 0 =a’-2a+3 Res.0
-1 2 -4 = .
1-3 0 -1 0 -2 o
1-2 4 -6 —x* —3x3 -x Res, -2 14. 3x" —4x” +4x° -10x +8 +3x -1
=x?-2x+4 Res. -6 3 -4 4 -10 8 %
4. 3 —2x2+x -2 =x—p 9. a°-3a%+4a-6 +a-2 1 -1 1 -3
1-9 1 -2 2 10-3 0 4 -6 |2 3 -3 3 -9 5
20 2 ‘_ 2 4 2 4 16 =x*-x>+x-3 Res.5
12 1 2 8 10
1010 =a* +2a% +a%? +2a +8 Res. 10 15. X0 x4+ 2253 -1 +2x +3
=x*+1Res.0 8 5 s
10 -1 =2 1 o0 -1|-2
5. a®-3a2 -6+a+3 x5 —208x2 +2076 +x -5 8 2
1-3 0 -6 | -3 1 0 0 -208 0 2076 |5 308 15, 83 8
-3 18 -54 5 25 125 -415 -2.075 2 4 8 24
3 5 3 5
1 -6 18 -60 10.; 5 25 g3 -415 1 12 5 01 = 2
=a’-6a+18 Res. -60 =x*+5x3 +25x2 -83x -415 Res. 1 1, 3,54 1 5
==x*-=x*+=x>+=x-— Res. —
2" 4”7 8 2 4
EJERCICIO 76

1 x*-x-6+x-3

Exacta (6 multiplo de 3)

2. 3 +4x? -x -10 +x +2

Exacta (10 multiplo de 2)

3. 2x* -5x3 +7x% -9x +3 +x -1
Inexacta (1 no anula el polinomio)
4. x®+x*-5x> -7x +8 +x +3
Inexacta (8 no es miiltiplo de 3)

5. 4x3-8x* -11x -4 +2x -1

Exacta (4 multiplo de 1)

6. 6x° +2x* —3x® —x? +3x +3 +3x +1
Inexacta (- 1 no anula el polinomio)

a+1 Es factor de a®-2a%+2a+5

(1) -2(-1) +2(-1) +5
=-1-2-2+5=0
No existe residuo, luego a + 1 divide exacta-

mente al polinomio, por lo que se deduce es
un factor de este.

x-5 divide a x°+6x* +6x° -5x2 +2x —10
5°+63* +6B° -5B% +2 5 -10
=3125-3750 +750 +125 +10 10 =0

Al sustituir x por 5 en el polinomio, este se
anula, entonces x - 5 divide con exactitud a

x° +6x* +6x3 —5x? +2x -10



9. 4x-3 divide a 4x*-7x%+7x? -7x +3 17. 15n° +25n* -18n° -18n% +17n -11 +3n +5
-25 0 30 -20 5

4@2?@4_7@;@3*7@%@2‘7@;@*3 15 0 -18 12 -3 -6

324 189 63 21 Inexacta; coc.5n*-6n?+4n -1; Res. -6
===y
256 64 16 4

_ 324-756+1.008-1.344+768 O

18. 7x*-5x +k +x-5

=—=0 35 150
256 256
La variable x del dividendo se reemplaza 7 30 0
por 3/4 (4x - 3 = 0 luego x = 3/4) que es el Sik=-150 se anula
valor de la variable del divisor. Se observa
su anulacién, por consiguiente, 4x - 3 es 19. x®-3x?+4x +k +x-2
un divisor exacto de tal polinomio. 2 —o 4
10. 3n + 2 no es factor de 1-1 2 0
3n® +2n* -3n® -2n? +6n +7 porque 7 no es k+4=0,luegok = -4
multiplo de - 2 / 3, lo cual significa que al B
reemplazar tal valor en el polinomio re- 20. 2a +25a+k +a+3
sultard un residuo, por ende la divisién -6 18 -54 87
no serd exacta y 3n + 2 no se puede
concebir como factor de dicho polinomio. 2 -6 18 -29 0
11. 2a°-2a2 —4a +16 <a +2 Parak =-87 secumpleque k +87 =0
-4 12 -16 21, 20x3 —7x?+29x +k +4x +1
2 -6 8 0 -5 3 -8
Exacta; coc.2a®-6a+8 20 -12 32 0
12. a® -a2+2a+2 sa+l k-8 =0 entoces k=8
-11 0 -2
1-10 2 O
Exacta; coc.a®-a%+2 EJERCICIO 77
13. x*  +5x-6+x-1 5
x°+1 32
111 6 1 Inexacta Res.2 9. Inexacta Res. 64
- © x-1 a-2
1116 O
4 4 pt
Exacta; coc.x®+x?+x +6 2 Inexacta Res. 2b*
14. x®  -39x* +26x3 -52x% +29x -30 +x -6 . X7 -1
6 36 -18 48 -24 30 3. XZ -1 Exacta 10. X—+2Inexacta Res. -256
16 -3 8 -4 5 0 x4l
Exacta; coc.x® +6x* -3x% +8x% —-4x +5 all+

1 Inexacta Res.2
a—
15. a®-4a® -a* +4a° +a® -8a +25 <a —4 168 -81b*

_ _ 6 6 ———————Exacta
S 5. a2+b2Inexacta Res.20® 11 " oa+ap
1 0-1 0 1-4 9 a“+b

7

. 5_.3 . -1
Inexacta; coc.a”-a’+a-4; Res. 9 6 Exacta
ox-1 a3x6 +b9
16. 16x* -24x3 +37x? —24x +4 +4x -1 12 757 Exacta
4 -5 8 -4 x*-8 ax”+
7. Inexacta Res. -16
16 -20 32 -16 O X+2
Exacta; coc.4x®-5x? +8x -4 ¥ —16
8. Exacta

X+2



EJERCICIO 78

1. 5x=8x-15 2, 4x+1=2 3. y-5=3y-25
5x—-8x=-15 4x=2-1 y-3y=-25+5
-3x=-15 4x=1 -2y=-20
_-15 1 _-20
3 7 V=
x=5 y=10
6. 21-6x=27-8x 7. 11x+5x-1=65x —-36
-6x+8x =27 -21 16x=65x —36 +1
2x=6 16x-65x=-35
(=8 -49x=-35
2 -35
x=3 X::Z§
x=2
7

10. 5y+6y—81=7y +102 +65y 11. 16 +7x—5 +x =11x

8. 8x—4+3x=7x +x +14 9.

4. 5x+6=10x+5 g 9y-11=-10+12y
5x-10x=5-6 9y-12y=-10 +11
-5x=-1 -3y=1

_-1 _ 1

-5 =73
1
X==
5

8x+9-12x =4x -13 -5x

11x-4=8x +14 —-4x+9=-x-13
11x-8x =14 +4 —4x+x=-13 -9
3x=18 -3x=-22
x=18 x=_"22
3 -3
X=6 22
3
-3 X 12. 3x+101-4x —33 =108 -16x —100

1ly-81=72y +102 8x+11=10x -3 —-X+68 =8 -16x
1ly-72y =102 +81 8x-10x=-3-11 -X+16x =8 —68
-61y =183 -2x=-14 15x=-60
183 - (280
-61 -2 15
y=-3 x=7 x=-4

13.14-12x +39x —18x =256 —60x —657x
Ix+14=-717x +256
Ix+717x =256 -14
726x=242
242
X:_
726

1
X==
3

EJERCICIO 79

1. x—(2x+1)=8—(3x +3)
X—2x-1=8-3x -3

-Xx-1=5-3x 15x-10=4x+1
-Xx+3x=5+1 15x-4x=10+1
2x=6 _11
6 AT
X=5 x=1
X=3

2. 15x-10=6x-(x +2) +(-
15x-10=6x-x-2-X +3

14. 8x—-15x —30x —51x =53x +31x 172
—88x=84x-172
—-88x-84x=-172
-172x=-172
_-172
T-172
x=1

X +3) 3. (5— 3x)—(—4x +6) =(8x +11) —(3x —6)

5-3x+4x-6=8x +11-3x +6
X-1=5x+17

X-5x=17+1

-4x=18

_ 18

T-a4

9

X:—E

X



4. 30x- (- x+6) +(-5x +4) = ~(5x +6) + 8 3x) 5. 15x+(-6x+5)-2-(-x +3) ={7x +23) x {3 2x)

30x+ Xx-6-5x +4 = -5x -6 -8 +3x 15X-6x+5-2+x-3=-7x -23 -x +3 2X
26x-2=-2x-14 10x = -10x-20
26x+2x=-14+2 10x+10x=-20
28x=-12 20x=-20
-2 y=—20
28 20
3 x=-1
=7
6. 3x+[-5x—(x+3)| =8x +(-5x -9) 7. 16x-[3x- (6 -9x)| =30x +[ - (3x +2) -(x +3]
3x+[-5x-x-3 =8x -5x -9 16x-[3x-6+9x] =30x 4] -3x -2 -x 3
3x+[-6x-3 =3x -9 16x - [12x- 6] =30x ] -4x -4
3x-6x-3=3x-9 16x-12x+6=30x -4x -5
-3x-3=3x-9 4x+6=26x-5
-x-1=x-3 4x-26x=-5-6
-X-X=-3+1 -22x=-11
-2x=-2 0 % ;2=1 x=_—11=}
_2 -22 2

5. ox-(5x+1) {2 +8x~(7x -5 49 0 8. x—[5+3x—{5x—(6+x}] =-3

9x-5x-1-{2+8x -7x +§ +9x =0
4ax-1-{x+7} +ox=0

x-[5+3x—{5x-6-3}] =-3
x-[5+3x—{4x-¢] =-3

4x-1-x-7+9x =0 X_[5+3X_4X+6] =-3
12x-8=0 x-[11-x]=-3
12x=8 x-11+x=-3
8 2x=-3+11
X=—
2 8
_E 2x=80 x 5: 4
3 10. 72+ [-5x +(-2x +3)] =25 - -(3x +4) {ax 3]
11 ~{3x+8-[-15+6x (-3¢ +2) {5x +4] 24 =5 71+ [-5x-2x+9 =25 { ~3x -4 -ax 4
~{3x+8-[-15+6x +3x -2 5x 4] 24 =5 71+[-7x+3 =25 ~7x ]
_{3x_21_[_21+4x]} s 71— Tx+3=25+7x +7
74-Tx=32+7x
~{3c-21+21-24 =5 74-32=Tx+7x
-{-%=-5 42=14x
Xx=-5 E:x
EJERCICIO 80 1;
=X
1. x+3(x—1)=6—4(2x +3) 2. 5(x—1)+16(2x+3)=3(2x —7) -x 3. 2(3x+3)—4(5x—3)=x(x —3) —x(x +5)
X+3x-3=6-8x -12 5x-5+32x +48=6x -21 -X 6X+6-20x +12 =x> -3x -x* -5x
4x-3=-8x -6 37x+43=5x-21 -14x+18= -8x
4x+8x=-6+3 37x-5x=-21-43 -14x+8x=-18
12x=-3 32x=-64 -6x=-18
x:;SD X - } x-ﬁlj x- 2 x-_—18D x 3

12 4 Y T -6



4. 184-7(2x+5)=301+6(x -1) -6
184-14x -35=301+6x -6 -6
149-14x =289 + 6x
149- 289=6x +14x
-140=20x
-140_
20
-7=X

5. 7(18- x)-6(3-5x) = -(7x +9) -3(2x +5) -12
126~ 7x~18+30x = ~7x -9 ~6x ~15 12
108+ 23x = ~13x ~36
23x+13x=-36-108

36x=-144
_-144
T 36
X=-4

6. 3x(x—3)+5(x+7)—x(x +1) —2(x2 +7) +4 =0
3 -9x+5x+35-x% -x -2x? 14 +4 =0
-5x+25=0
-5x=-25
-5
T -5
x=5
7. -3(2x+7) +(-5x +6) -8(1-2x) -(x -3) =0
-6Xx-21-5x+6-8 +16Xx -x +3 =0

X

4x-20=0 13.

4x=20
20
T4
x=5

X

8. (3x-4)(4x-3)=(6x-4)(2x-5)
12x% - 9x - 16x +12 =12x* -38x +20
- 25x+38x=20-12
13x=8
8
T13
9. (4-5x)(4x-5)=(10x-3)(7 -2x)
- 20x% +41x - 20 = -20x? +76x -21
41x-76x=-21+20

X

-35x=-1
_ -1
X35
« 1

"3

10. (x+1)(2x+5)=(2x +3)(x -4) +5
2X° +7x+5=2x> -5x -12 +5
7X+5x=-7-5
12x=-12
12
12
x=-1

X

1. (x=2-(3-%"=1
X2 -4x+4-9+6x -x? =1
2x-5=1

2x=6

12, 14~ (5x-1)(2x+3) =17 -(10x +1)(x -6)
14~ (105 +13x - 3) =17 - (10x* ~59x -6)
14-10x2 -13x +3=17 ~10x? +50x +6
-13x-59x=6
-72x=6
6
)
1
12

X

X=

(x-2) +x(x-3) =3(x +4) (x -3) ~(x +2)(x 1) +2
X2 = Ax+4+X* -3 =3(x2 +X —12) —(x2 +X —2) +2
2X° - Tx+4=3x" +3x -36 -X° -X +2 +2
2X2 - Tx+4=2x% +2x -36 +4

-7x-2x=-36
-9x=-36
_-36
ATy

X=4

14, (3x-1)° -5(x-2) - (2x+3)° ~(5x +2)(x -1) =0
9x? - 6x+1-5x +10 -4x? -12x -9 -5x* +3x +2 =0

-20x+4=0
-20x=-4
_ -4

20

X==
5



2(x-3) -3(x+2)" +(x -5)(x -3) +4(x® -5x +1) =4x* 12

15.
2x? - 12x+18-3x* -6x -3 +x* -8x +15 +4x? -20x +4 =4x® 42
4x? - 46X +34=4x* -12
- 46x=-12-34
- 46x=-46
-4
T
x=1
2 2
19. 7(x-4) -3(x+5) =4(x +1)(x -1) -2
- 2_ 2 - _ 2
16. 5(x-2)" -5(x+3)" +(2x -1)(x +2) -10¢ =0 7x2 56X +112 - 3x? 30X —75 =4x2 —4 -2
5X2 - 20x+ 20—5X2 -30x -45 "‘:I.OX2 -X =2 —10X2 =0 Ax? -86x+37=4x% -6
-51x-27=0 -86x=-6-37
-51x=27 -86x=-43
2 &
x="g T
1
_ 9 X=—
x=-1 2
17. 5* - 5x+15=x(x -3) -14 +5(x -2) +3(13 -2x)
x?=5x+15=x? —=3x -14 +5x —10 +39 -6x
—Bx+15= -4x +15 )
5(1- x)” -6(x* -3x-7) =x(x -3) -2x(x +5) -2
S R R
—x=0 5-10x +5x* -6x* +18x +42 =x* -3x -2x* -10x -2
%=0 - x?+8x+47 = -x* -13x -2
8x+13x=-2-47
18. 3(5x-6)(3x+2)-6(3x +4)(x -1) ~3(9x +1)(x -2) =0 21x= - 49
3(15% - 8x-12) - 6(3% +x -4) -3(9x% ~17x -2) =0 -49
45%2 - 24x - 36-18X? —6X +24 —27x2 +51x +6 =0 Y]
21x-6=0 N
21x=6 3
=2
21
22
*=7
EJERCICIO 81

(3x-7)" -5(2x+1) (x-2) =-x* { ~(3x +1]
Ox? - 42x +49-5(2x% -3x -2) = -x* { -3x ]
9X* + X? = 42X +49 -10x* +15x +10 =3x +1

1. 14x-(3x-2) - [sx+2-(x -1)] =0
14x-3x+2-[5x+2-x +1] =0

11x+2-[4x+3 =0
11 2- dx 320 - 27x+59=3x +1
%120 - 27x-3x=1-59
7x=1 ~30x=-38
_1 xzﬂlj X 2
x=2 -30 15

7



6.

7.

3. 6x- 2x+1 -5x -2X —1 }

6x-2x- { -5x +[2x +:I]}
4x-1=-{-5x+2x+}
4x-1=-{-3x+}
4x-1=3x-1
4x-3x=-1+1
x=0
4. 2x+3(-x¢ -1)=-{3x* +2(x -1) -3(x +2}
2x-3x%* 3= {3 +2x -2 -3x -§
2x-3x*-3= —{3x2 -X —%
2x-3x*-3=-3x> +x +8
2x-x=8+3
x=11

5. X2-{3X+[X(X+l)+4(xz —1) —4xz]} =0
X2 —{3x+[x2 +X+4x2 -4 —4x2]} =0
xz-{3x+[x2 +x—4]} =0

X2 —{3x+ X2 +x—£§ =0
X2 -4x-x*+4=0

9.

-4x =-4

_-4

=2
x=1

-10x? -5x -16 = -3x -15 -10x*
-5x+3x=16-15
-2x=1
_ 1
x=-3
(er 1)+ 2)(x-3)=(x -2)(x +1)(x +2)
(x2+3x+2)( ) (xz—x 2( +)
X3=3x2+3x% -9x +2x -6 =x% +x? -x* -x 2x 2
-7X-6=-3x-2
-7x+3x=-2+6
-4x=4

x-iD x- 1
-4

8.

(x+ 2)(x+3)(x —1) = (x +4)(x +4)(x —4) +7

(x2 +5x+6)(x-1) =(x +4)(x -16) +7

x® - x? +5x? -5x +6x -6 =x* -16x +4x° -64
4x° +x-6=4x" -16x -57

X+16x =-57+6
17x=-51
-51
x=—0 %x- 3
17

(x+ 1)3 - (x -1)3 =6x(x -3)
3 +3x +3x+1-(x -3¢ +3x -1) =6x° -18x
X3+ 3x% +3x +1-x3 +3x% -3x +1 =6x? -18x

+7

6x% +2=6x> -18x

2=-18x
2

_18=XD—

i~

X

3(x-2)" (x+5)=3(x+1)° (x -1) +3

- 4x+4)(x+5)=3(x* +2x +1)(x -1) +3

(32 - 12x+12)(x +5) =(3x* +6x +3)(x
3x%+15x% - 12x* - 60x +12x +60 =3x> -3x® +6x°
3x? - 48x +60=3x —3x

-48x+3x=-60
-45x=-60
-60 4

45D 3

3(ax+1)(-x+3)-(2x+5)" = { 3(x 45} +10x]
3(- 26 +5x+3) -4x2 -20x -25= | { -3x 19 410¢]
- 6x +15x+9 —4x? ~20x ~25 = [ 3x +15 410x’]

EJERCICIO 82

1. X- N°mayor
X-8- N°menor
X+ Xx-8=106
2x-8=106
2x=106+8
114
=2
x=57 - N°mayor

x-80 57 8

=49 - N°menor

1) +3
-6x +3x 3 43



2.

X - N°mayor
X—32 - N°menor
X+Xx—-32=540
2x=540+32
2x=572
2
X=286 - N°mayor

x—-32 0286 32
=254 - N°menor

A+B=1154bs.
A-506=B
A+A-506=1154

2A=1.154 +506
2A=1.660
A= 1660

2
A=830bs.

A-506 =B
00 836 506= B
324bs.=B

. X - N°mayor

X—24 - N°menor
X+x-24 =106
2x=106 +24
130

X=—

2
x=65X - N°mayor

x—-24065 24
=41 - N°menor

. A+B=56afos

A+14=B
A+A+14 =56
2A=56-14
42

A=—m
2

A=21lafios

A+14=B
21+14=B
35afios=B

. A+B=1080soles

A-1014=B
A+A-1014=1080
2A=1080+1014
2094

A=1047soles

A-1014=B
01047 1014 B
33soles=B
X — N°mayor
X—1- N°menor
X+x-1=103
2x=103+1
<= 104
2
x=52 - N°mayor

x-1052 1

=51- N°menor

X — N°menor

x+1 - N°medio

X+2 - N°mayor
X+X+1+x +2 =204
3x+3=204

3x=204-3
3

X=67 - N°menor

x+10 6% 1
=68 - N°medio
x+20 6% 2
=69 - N°mayor
X ->N°1l x+1-N°e2
X+2 -N°3 x+3 -N°4
X+X+1+X +2 +X +3 =74

4Ax+6=74
4x=74-6
=98
4
x=17 - N°1
x+101% 1
=18 - N°2
x+201% 2 *x 8 17 3

=19 - N°3

=20 -N°4

10. 2x — N°menor
2x+2 - N°mayor
2x+2x+2=194

4x =194 -2
4
x=48
2x0 2 48
=96 - N°menor
2x+20 248 2
=96 +2
=98 - N°mayor

11. X - N°mayor
x—-1- N°medio
X—2 - N°menor
X+X-1+x -2 =186
3x—-3=186
3x=189
L
3
X=63 - N°mayor
x-1063 1
=62 - N°medio
x-2063 2
=61 - N°menor

12. caballo+coche +arreos =325

coche +80 =caballo
coche-25=arreos
coche +80 +coche +coche -25 =325
3coches+55=325
3coches=270

coche :ﬂ
3

coche =$90

coche +80 =caballo

099 86 caballo

$170 =caballo
coche-25=arreos
099 25 arreos
$65=arreos



X - N°mayor
x =32 - N°medio
X —65 - N°menor
X+x—32 +x -65 =200
3x—-97=200
3x=297
_ 297

3
x=99 - N°mayor
x-32099 32
=67 - N°medio
Xx—-650 99 65
=34 - N°menor

13.

X - 1° cesto
x—10 - 2°cesto
x—15 - 3°cesto
X+Xx-10 +x -15 =575
3x-25=575
3x=600
= 600

3
x=200 - 1° cesto
x-100 206 10
=190 - 2° cesto
x-150 200 15
=185 - 3° cesto

14.

15. X - mayor
x—55 - medio
Xx=70 - menor
X+x—-55+x -70 =454
3x-125=454
3x=454+125
3x=579
3
X=193 - mayor
x-550193 55
=138 - medio
x-700193 70
=123 - menor

18.

16. x- P
x=20 - 2°
x-20-40 - 3°
Ox 60 3°
X+x-20+x —-60 =310
3x=310+80
3x=390
390
T3
x=130 - I°
x-200136 20
=110 - 2°
x-600 1306 60
=70 3°
17. X — mayor

x-20 - menor
x—-18 - medio
X+x—-20+x -18 =88
3x—-38=88
3x=88+38
3x=126
3
X=42 - mayor
x-200 42 20
=22 - menor
x-180 42 18
=24 - medio

X - mayor
x—-36 - menor
X+x—36 =642
2x—-36 =642

2x=642+36
2x=678
2
x=339 - mayor

x—-360 339 36
=303 - menor

EJERCICIO 83

1.

X - edadJuan
3x - edadPedro
x+3x=40
4x=40
=20
4
x=10 - edad Juan
3x0 310
=30 - edadPedro

X — Arreos
4x - Caballo
X+4x=600

5x =600
_ 600

5
x=$120 - Arreos
4x0 @ 120
= $ 480 - Caballo

. X - 1°piso

X .

— - 2%piso

> p

x+X =48
2

2X+X
2
3x=4812
3x=96
X:%
3
x=32Habt. - 1°piso
X 0 2

=48

2 2
=16Habt. - 2°piso

. A+B+C =300

B=2A
C=3A
OA 2A 3A 300
6A =300
300

A=——
6

A=50colones
B=2A0 2 50
=100colones
C=3A0B50
=150colones



5. A+B+C =133

A:E
2

C=2B

D% B 2B 133

B +3B =133
2

B+6B -133

7B=13312

B=266
7

B=38Sucres

A:ED ﬁ
2 2

=19Sucres
C=2B0O 2 38
=76Sucres

. X - N°mayor

X
— - N°menor
6

x+X =147
6

7x=14716
7x=882
882
X:_
7

x=126 - N°mayor

x _ 126

6 6
=21- N°menor

A+B+C =140

B=AD 2B A
2

B:E[] 4B C
4

2B+B+4B =140
7B=140
140

B=——
7

B=20Quetz.
A=2B 02 20
=40Quetz.
C=4B0 @ 20
=80Quetz.

8.

10.

12.

X - 1°parte
4x - 2°parte
5x - 3°parte
X+4x+5x =850
10x=850
10
x=85 - 1°parte
4x0 @ 85
=340 - 2°parte
5x0 5 85
=425 -, 3°parte

X — N°buscado
2x=x+111
2x-x=111
x=111- N°buscado

X - edadRosa
3x+15 - edadMaria
X+3x+15 =59

4x=59-15
Ax=44
a4

X:_
4

x=11-, edadRosa
3x+1500Q8 14 15
=33+15
=48 - edadMaria

. X - N°buscado

8x=x+21
8x—-x=21
7x=21
21

X=—
7

x=3 - N°buscado

X - Mi edad
3x+7=100
3x=100-7
3x=93
93
X:_
3
x=31- Mi edad

13. x - P°parte

X
— — 2°%parte
3 p

4x
— - 3%parte
3 P

x+ X+ 8 g6
3 3

3X+X+4x
3

=96

8x=96013
8x =288
288

X=—
8
x=36 - Pparte
iDi 12, 2°parte
3 3

% £?= 4[12=48 - 3°parte

14. x - EdadEnrique
2x » EdadPedro
3x —» EdadJuan
6x — EdadEugenio
X+2X+3x +6x =132
12x=132
132

12
x=11- EdadEnrique
2x02 1% 22 EdadPedro
3x0B31% 33 EdadJuan
6x0 B 1% 66. EdadEugenio

EJERCICIO 84

1. X - °parte

3Xx - 2°parte
3x—-40 - 3Pparte
X+3x+3x —-40 =254
7x=254+40
7x=294
7
x=42 - Pparte
3xO0 B 42 126. 2°parte
3x-4003 42 40
=126 -40=86 - 3°parte



5. X - °NUmero 8. A+B+C=152

2. A+B+C=130 b Big
C=2A THZ‘JNl’Jmero B=2A-80 T:A
B-15=CUB 15 2A Xx=6 — 3°NUmero B-32=C
B=2A+15
X—6 B+8
A+2A+15 +2A =130 X+ +X-6=72 +B+B-32=152
5A=130 -15 x 6 B 8
+o——= —+— =
5A=115 2X g 78 5 + 2+ZB 152 +32
115 10x+x 6 B +4B
e J—— =78 +— = -
5 5 5 2 184-4
A =23Balb. Hz 390+6 5B =180[2
B=2A+150 223 15 46 15 61Balb. 5 5 B_@
C=2A0 Q28 46Balb. 11x=396 5
_39 B=$72
3. X - °NUmero 11 B+8 _ 72+8 80
X8 ong x=36 - PNamero A" 5~ =340
== . 2°Namero
2 X—6 0 36-6 C=B-320 72 32 $40
x—18 - 3°Numero 5 5
x+ X8 1y _18=038 :3—50 =6 - 2°Numero
X 8 Xx—-6036 6 30- 3°Numero
2x+2-= =256
2 2
AXHX _oeeia 6. A+:fzz 10 9. X - Nebuscado
- x—-80=220 -2x
5x=26012 A+3A+19=99 X+2x =220 +80
_520 4A=99-19 3%=300
5 4A =80 300
x=104 -, °’Numero 80 sz
X;SD 104-8 =%=48 _ 29N{mero 4 x=100 - N°buscado
2 2 2 A=20bs.
x-180 104 18 86. 3°Numero B=3A+190 8326 19
=60+19=79bs.
4. X - Costo traje
%_, Costo sombrero 7. 1: - cm de azdl 10. x - Tengo ahora
. X - cm deblanco 2x+10=x +60
x—30 - Costo baston 2 2% —x =60 -10
x+§ +x—-30=259 X+ X_214 =74 x=50S/. ~ Tengo ahora
x 14
2x+ 22259430 x+2-=2 =74
8 2 2 11. X — Parte separada
16X+X _ 0 2XHX 2447 x+80 - Laotraparte
X+x+80=910
17x=289[8 3x=8112 2x=910-80
_2312 x=162 830
17 3 =
x=$136 — Costo traje x=54 - cmde azul x=415cm
=14 _ 54-14
X186 <17 costosombrero = 0 0 4,15m Parte separada
8 8 x+800 415 88 495cm

- ’ 40
x-300 136 36 $106. Costo baston =?=20acmde blanco 0 4,95m Laotraparte



X - Edad padre

12. 14. X - N°buscado
X=3 £ dad hijo 13, A+B+C=9.000 8x—-60=60-7x
3 B+500=A 8x+7x =60 +60
X+x—3 _83 B-800=C 15x=120
3 B+500 +B +B 800 =9.000 120
waX_3 g3 3B=9.000+300 TS
3 3 g 9:300 x=8 - N°buscado
XX g3+ Edad homb
B=3.100vo0s 157 17a—108m e
4x=8403 A=B+500013.108 508 3.600Votos 2X oo 1X7
+X= +
_252 C=B-80001 3100 808 2.300Votos xrx
4 3x=117
Xx=63 - Edad padre x_117
x-3_ 63-3_60 ) T3
——[ ——=—=20 - Edad hijo
3 3 3 I x=39 - Edad hombre
EJERCICIO 85 3. x - Partemayor 6. X - N° mayor
x—232 — Partemenor Xx—88 _ N° menor
1. X - N°mayor X+x-232=1080
o 2x=1.080 +232 x+ X788 _ca0
— . N°menor 3
3 _1312 o6
oy 2 x+2X -5 =540
x+—=100 X =656 — Partemayor 3 3
. 23 x-23201 656 232 3X*X _5ag +8—38
X+2X _ _
== =" =100 =424 - Partemenor 4x _1620+88
5x=10003 4. A+B=150 3 3
300 A—46-B 4x=1.708
== A+A-46=150 _1708
2A=150+46 4
Xx=60 - N°mayor 196 X =427 - N° mayor
A=—"" _ _
3D @=40 - N°menor 2 X-88, 427-88
3 3 A=98Soles 3 3
339
B=A-46 098 46 =2°% =113 _ N° menor
2. x - Edad padre —52Soles 3
x—-15 .
- Edad hijo 5, X - Ang.mayor ] X - N° mayor
x-12
wt x-15 —60 x+45 Ang. menor 4~ Nemenor
X+45 _ x-12
X+§—% -60 X+ =180 X— QT@Z 36
X 45
2x+x .15 gt T X‘§+lf42:36
=60+—
2 2 2X+ X 180—£ 4x-X _
3x _120+15 2 2 4 %73
2 2 3x_360-45 3x=330
3x=135 g 3152 3x=132
X =
132
x=12 _as =3
3 _
x=45 -, Edad padre s X=44 - N® mayor
x=105" — Ang.mayor x=12  44-12
x-15 _ 45-15 . O =8 - N°menor
> O =15 - Edad hijo Xre +245 0 105+45 o Ang.menor 4 4



8 x - Costo perro

9.
X Costo collar
8
x+X =54
8
8x +
XX gy
9x =548
9x =432
432
9
x=$48 - Costo perro
X _ 48
ED 5 $6. Costocollar 12.
11. X - Parte mayor
+
x+16 - Parte menor
x+ X416 160
X +1 =160 —E
3 3
3x+x _480-16
3 3
4x =464
464
X=—
4

x=116 - Parte mayor
ﬂ 0 116+16
3 3
132

_T =44 _ Parte menor

EJERCICIO 86

1. 2x ~ Edad actual A
X » Edad actual B

2x-10=3(x-10)

2x-10=3x-30
2x-3x =-30+10
-x=-20

x=20- Edad actual B
2x0 229 40 Edad actual

2.
3x - Edad A
X - Edad B
3x+5=2(x+5)
3x+5=2x+10
3x-2x=10-5
x=5 - Edad B

30 B8 15, Edad A

A+B=84
A-16=B +20
OA 16 26 B

x+150
X+

A-36=B

A+A-36=84

2A=84+36
A2120

2
A=$60

B=A-36066 36 $24

X - N° mayor

x+150

- N° menor

=506

x+2=506 _150
3 3
3x+x _1518-150

3 3

4x=1368
_1368

4
x=342 - N° mayor

x+150 0 342+150

3 3

=%=164 - N°menor

3. 2x - TieneA
X - TieneB
2x-30=x-5
2x-x=30-5
x=$25 - TieneB
2x0 225 $50. TieneA

X
. == Ti A
4 > iene
X - Tiene B
X
X 66=2(x -
5+ 66=2(x-90)

x+132 .
5 =2(x-90)

x+132= 4(x-90)
x+132=4x - 360

- 3x=-492
_-492
-
x=164colones - Tiene B
55 ﬂ 82 colonesTiene A

2 2

10.

13.

14.

X - N°Sefioritas

x~15 - N°Jovenes

x-15
i _

X =60

x+£:60+£
2 2
2x+x _120+15
2 2
3x=135
135
3
x =45 - N°Sefioritas

45-15
2

><—15D
2

=15 - N°jovenes

X — Estilogréfica
x-10 - Lapicero
X+x-10=18
2x =28
(=22
2
x=14bs. -, Estilografica
x—-100 14 16 4bs. Lapicero

X — Parte roja
x+4 - Parte negra
X+Xx+4=84
2x=80
x=40cm - Parte roja
x+40 406 4 44cm- Parte negra

5. X - N°varones

fq N°Srtas
3

X +14=x-10
3

X _x=-10-14
3

X —3X
3
—-2X=-72
x=36 - N°varones
2038
3
6.3x -~ Edad padre
x - Edad hijo
3x-5=2(x +10)
3x-5=2x+20
x=25- Edad hijo
3x0B25 75 Edad padre

=-24

12, NO°Srtas



. X — N° mayor
2x-56 — N° menor
X+2Xx—-56 =85

3x=141
x=141
3
Xx=47 - N° mayor
2x-560 2 4% 56

7

=94 -56 =38 - N° menor

10. 4x - DiasTrab.Pedro
X - Dias Trab.Enrique
4x-15=x+21
4x—-x=21+15
3x=36
36

X=—
3

x=12 - DiasTrab.Enrique

4x0 @12
=48 -, Dias Trab.Pedro

EJERCICIO 87

1. 2x -~ N°Sombreros
X - N° trajes
4x+50x =702
54x=702
54
x=13 - N° trajes
2x0 @213
=26 - N°Sombreros

X - Cab.
X-6 - Vacas

600x + 800(x - 6) =40.000

2.

8. 5x - Tiene Enrique
X - Tienesuhno.
5x-0,5=x+0,5
5x-x=0,5+0,5

X - Bolsal
x—400 - Bolsa2
X+Xx—-400=1.400

9.

2x=1.800
4x=1 x=900S/. - Bolsal
:l x—4000 906 406 500S/. Bolsa2
4
x=%$0,25 - Tiene suhno
5x0 H 0,25

12. 3x - Edad actual Juan
X - Edad actual hijo
3x+22=2(x+22)
3x=2x+44-22
x=22 - Edad actual hijo
3x0B322 66 Edad actual Juan

=$1,25 - Tiene Enrique
11. 2x - Edad act. padre
X - Edad act. hijo
2x-14=3(x-14)

2X-14=3x-42 13 A+B=840 A 84 B

2x-3x=-42+14 A+80=3(B +4)

- x=-28 084 B 8 3B 12

x=28 - Edad act. hijo -B-3B=12-164
Edadeshace 14 afios: -4B=-152
2x-14 10228 14 :—152
=42afos— padre -4
B=$38

x-140 28 14

A=84-B0 84 38 $46
=14afios- hijo $

3. 16-x - Prob.redlt.
X - Prob.noresit.

12(16- x)-5x=73

192-12x-5x =73

5. 35— X - Trajesde30Q

X - Trajes de25Q
30(35- x) +25x=1.015
1.050- 30x + 25x =1.015

-17x=73-192 -5x=1.015-1.050
- -35
= 119 x=
-17 -5

X=7 - Prob.noredlt.
16-x0 16 # 9 Prob.redt.

x=7 - Trajes de25Q
35-x0 35 # 28 Trajesde30Q
X - TrajeCal.
x-7 - Trajeinf.
32x+18(x-7)=1624
32x+18x-126=1.624

6.
4. 50- X —» Dias trab.
X - Dias no trab.
3(50- x)-2x=90

-4.800= 50x=1.750
600x +800x-4.800=40000 .0 o o _oo
1.400x = 44.800 B _1750
-5x=-60 X=
44.800 50
X2 200 = %0 x=35balb. - TrajeCal.
«=32 . Cab 5 x-70 35 # 28balb. Trajeinf.

x-60 32 6 26, Vacas

x=12 -, Dias no trab.
50-x 050 12 38 Diastrab.



8. 3x+5- Sac.Frij. g 80-x- Cedro 10. 1.050-x ~ P.mayor

7. 3x - N°Lépices X - Sac.az(c. X - Caoba X~ P.menor
x - N°cuad. 6(3x+5)+5x=582 0,75(80- x)+0,90x =68, 48(1. 050~ ) - 2x=1.825
0,05 [Bx+0,06x=1,47 18x+ 30+ 5x =582 60- 0,75x+0,90x =68,43-150— 3x -2x =1.825
0,15x+0,06x=1,47 23x=552 0,15x=8,40 ~5x=1825-3150
0,21x=1,47 552 8,40 ~5x=-1.325
1,47 T3 *=0,15 L1325
“0,21 x=24 x=56 -5
Xx=7 0 24 Sac.azic. 0 56pies’. Caoba X =265
07 N°cuad. 3x+50 324 5 80- x[] 80 56 0 265 P.menor
3x - 37=21_ N°Lapices =77 - Sac.Frij. :24pies3 . Cedro 1.050- x[] 1.056 265
=785~ P.mayor
EJERCICIO 88
4. x - Costocasa 7. X - Gasté
1. X1 §:%+2.ooo 85-x =4x
2X —» 2° =
X _x+12.000 85=5x
X+2x-20 - 3° e — 85
_:X
0
0 3x 20 3 6x=4x +48.000 5
X+2x+3x —20 =196 2% =48.000 17=x ,
6x=196 +20 _ 48.000 0 $172 Gasté
216 X= 2
X=—
6 x=24.000bs. - Costocasa
x=36 - 1°
0
2x0236 72, 20 5. _152* Nemayor 8. x - Edad act.B
3x-200B836 20 XTa N°menor 2(x—12) - Edad Ahacel2afios
=108-20=88 - 3° L 2X156 2(x-12)+24+68=3(x +12)
3 2x-24+92=3x +36
2x 156 ~
2. 3x - Edad A x+? =108 +T 2Xx-3x=36-68
x - Edad B 3x+2x _ 324+156 -x=-32
3 3 x=32 - Edadact.B
3x-5=4|x-5
B 4( 20) 5x=480 Edad actual de A:
X—O=4X = _ 480
B de 2045 x=" 2(x-12)+120 2(32 12} 12
- x=-15 Xx=96 - N°mayor =2[20+12=52afos
«=15 . Edad B 2x-156 | 2(96-156
3 3
3x0B15 45 Edad A 36
=—=12 - N°menor
3 0. X - mon. 10cts.
3. X~ Par zap. 6. X  Ancho 22-x - mon.5cts.
2x+350 - Traje 461-11=9x 0,10x+0,05(22- x)=1,85
50(2x+50) + 35x =16.000 450=9x 0,10x+1,10-0,05x =1,85
100x + 2.500 + 35x =16.000 450 _ 0,05x=1,85-1,10
135x=16.000-2.500 9 0,05x=0,75
- 13.500 50=x 0,75
135 O 50piess Ancho *=0.05

x=100soles - Par zap.

x=15- mon.10cts.
2x+500 2106 56 250soless Traje

22-x0 22 15 7 mon. 5cts.



10. X~ N°buscado
12(x- 24)=24(x-27)

11.

12.

13.

14.

12x-288=24x -648

3x+2x+4.000=16.500

X - Partehijo 19 X - Lunes
" x+2.000 - Partehijas 2% - Martes
3x+2(x+2.000) =16.500 4x - Miercoles
8x - Jueves

12x-24x=-648 +288 5x=12.500 8x-30 - Viernes
-12x=-360 _12.500 8x-20 - Sabado
~360 5 X+2X+4x+8x +8x —30 +8x —20 =911
X= 12 x=2.500 31x -50=911
0 2500 colones Partehijo 31x=911+50
x=30 - N°buscado .5 g00(1 2508 2.008 4.500 061
X - ¢/ cab. 0 4.500colones. Partehijas =31
X - N°mayor x=$31- Lunes
35)(:40()(_10) 16. =1 Non';/nor 2x0 231 $62 Martes
35x=40x-400 (k-1 =31 4x0) @ 31 $124 Miercoles
-5x=-400 ZX , X7 8x0 831 $248 Jueves
_-400 Xoxir2x-1=31 8x-300 B 31 30 $218 Viernes
R 2x=32 8x-200 831 28 $228 Sabado

x=$80 - c/cab.

x=16 - N°mayor

x-10 16 4 15 N°menor 20. X-N°1
X - N°buscado 17. 3x- Edad A x-18 - N°2
3x-55=233 -x X~ Edad B x+x-18 =318
3x+x=233+55 X EdadC 2x=54+18
_ 5
4’(‘;:: x-12 - EdadC x=12
. 2
== Luego:
4 « x=36 - N°1
x=72 - N°buscado g=x"12 x-180 36 18 18 N°2
X - N°menor x=5(x-12) 21. x - Tiene A
: X=5x-60
x+1- N°medio _ 3(x-16) - TieneB
X+ 2 - N°mayor 4x=-60
x=15 - Edad B x+3(x-16)=36

2x+3(x+l)+4(x+2)=740
2x+3x+3+4x+8=740
9x=740-11
_ 729
9
x=81
0 8L N°menor
x+10 8t 2 82, N°medio
x+20 8t 2 83 N°mayor

X - Acaballo
3x - Enauto
x-20 - Apie
X+3x+x—-20 =150
5x=150+20
x=110
5
x=34Km -, Acaballo
3x0 B3 32 102Km. Enauto
x-200 34 28 14Km. Apie

3x0B15 45 Edad A
x-120 15 12 3 EdadC

18.

X - Edad act. A

+5
XT - Edad Benb5afios

+
x+20 - Edad Ben20arios

Luego:

X+5 X+ 20
+15=

3 2

X+5+45 x+20

3 2
2(x+50)=3(x+20)
2x+100=3x+60
-x=-40
x=40- Edadact. A
Edad actual deB:
x+ 20 40+ 20

-200
2 20 2

=30-20=10afios

-20

X+ 3x—-48=36
4x=84
<=3
4
x=%$21- Tiene A

3(x-16)0 3(22 16)

=35=$15- TieneB

22.3x - Tiene A
X - TieneB

X .
5° TieneC

3x-1—(x—3)=2@§ +2o§

3x-1-x+3=x+40

2x-x=40-2
x=38 - TieneB
3x0 B 38 $114 TieneA
x_ 38

ED 7= $19. TieneC



23. x - Costo tienda 27. 4x - Cab.
%_800 :; X - Vacas
x-4.000 _x 4x+5=3(x +5)
5 7 4x+5=3x+15

7x—28.000 =5x x=10 - Vacas
2x=28.000 4x0 @16 40 Cab.
X=14.000

0 14.000bs. Costo tienda

28 X - Lunes
X - Cab. peor

24.

25.

26.

2(x+15) - Cab.mejor
x+2(x+15)=120
X+ 2x+30=120
3x=90
x=$30 - Cab. peor
2(x+15)=2(30+15)
=2[45=%$90 - Cab.mejor
X - queda A
3x —» queda B
X +3x=160
4x=160
x=40
ComoA tenia80Q.
O loqueperdio A
=80-x086 46 40Q.
2x - Emp. A
X - Emp.B
2(2x- 400) = x +400
4x-800=x +400
3x=1.200
x=$400 - Emp.B
2x0 2 408 $800- Emp.A

EJERCICIO 89

10. 8n? - 12mn= 4m(2m - 3n)

1
2
3
4
5.
6
7
8
9

. a2+ab=a(a+b)
- b+b?=b (L+b)
. x2+x=x(x+1)

. 3a3—a2=a2(3a—1)

. 5P +15m° =5n7 (1+3m)
. ab-bc=b (a—c)

. XY+ Xz=x2 (y+z)

x3-4xt=x3 (1— 4X)

2alx + 6ax’ = 2ax (a +3x)

X+6 — Martes
x+12 - Miercoles
X+18 - Jueves

4x - Jueves
X+18=4x

-3x=-18
x=$6 - Lunes

x+60 6 6 $12. Martes
x+120 6 12 18, Miercoles
AxO @6 $24. Jueves

29, X~ Tenia ppio.

2x-50+2(2x-50) -390 =0
2x- 440+4x~100=0
6x=540

00 90soless Tenia ppio.

11. 9a’’ - 18ax =9ax’ (3 - 2)
12. 15¢%d ? +60¢°d *=15¢%d  (c +4d))
13. 35n7n° - 707 =35 (1 - 2m)

14. abc+abc? =abe(1+c)

16. a°+a’ +a=a(a2 +a +1)
17. 4 -8x+2=2(2¢ -4x +])
18. 15°+ 20y -5y =5y(3y? +4y 1)

19. a-a’x+ax? =a(a2 -ax +x2)

30.

31.

32.

15. 24a’xy* - 36x°y* = 12xy° (2a2 - 3xy2)

2x - Largo
X - Ancho
(2x—6)(x+4)=2x2
2x% +2x - 24=2x*
2x=24
x=12m - Ancho
2x0 212 24m Lago

3x — Padrehaceb5arios
X - Hijohace5arfios
3x+10=2(x+10)
3x+10=2x+20
x=10afios
Edad actual Padre:
3x+50 3106 5 35afios
Edad actual Hijo:
x+50 16 5§ 15afios
3x ~ Edad Aen4afios
X - Edad Ben4afios
3x-6=5(x -6)
3x-6=5x-30
—-2x=-24
x=12afios
Edad Actual A:
3x-40B12 4 32afos
Edad Actual B:
x-40 12 4 8afios

20. 2a’x+ 2ax’® - 3ax
= ax(2a+ 2X —3)

21, 4+ -x' =23 (1+x2 —x“)

22. 14x%y” - 28x> +56x"

=14x? (y2 -2x +4x2)

. 34ax® +51a’y - 68ay”
=17a(2x +3ay - 4y?)

. 96-48mn® +144n®
=48(2-m’ +3°)

2,2,,2 2,2,,2

25. -a’c’x® +a’c’y

aZbZ 2

= a2¢? (bz X2+ yz)



26.

27.

28.

29.
30.

31.
32.

33.

55nPn®x+ 110nPn®x® - 220nty?

=557 (n3x +2n°x° - 4y3)

93a°x%y - 62a°x%y* - 124a°x

= 31a?x (3axy - 2x2y? - 4)

x-x2+x3-x" = x(l—x +X —x3)

2 - 3a’ +8a° 48’ =2’ (a* -3a” +8a -4)
25x” - 10x° +15x° -5x°

=5x2 (5x° - 25 + 3x - 1)

X°-x2+2x° -3x° =x° (xg -x8 +2x° —3)
9a® -12ab+15a%° - 24ab?

= 3a(3a-4b +5a%” -8b°)

16x%y* - 8x°y - 24x*y? - 40x°y°

= 8x2y(2xy -1-3x%y —5y2)

EJERCICIO 90

1
2
3
4.
5
6
7

8.
9.

10.
11.
12.

13.

14.

15.

1

17. (x+1)(x—2)+3y(x —2) =(x

18. (a+3)(a+1)-4(a+1)=(a+)(a +3-4) {a 1)(a —)

.2x(n 1) 3y(n 1) (
.a(n+2)+n+2 (n+2)(a 1)
. x(a+1)

o

a(x+1)+b(x +1) (x +1)(a +b)

x{ar1)-oa ) (o 1)x-)
21y

1)=(x-
m(a-b)+(a-b)n=(a-

)(2+y)
b)(m+n)
)(2x —3y)

1=(a+1)(x-1)
at+1-b(a? +1)=(a? +1)(L-b)
3x(x—2)—2y(x—2)=(x —2)(3x —2y)
1—x+2a(1—x)=(1—x)(1+2a)

n)(4x - 1)

-m-n +x(m+n) =(m +n)(x —1)

4x(m— n)+n—m=(m—

x(2a+b+c)-2a—b—c

= x(2a+b+c) —(2a +b +c) :(2a +b +c)(x
(x+y)(n+2)-3(n+1) =(n +1)(x +y -3)
-2)(x +1+3y)

a (a—b+1)—b2 (a—b +1) =(a -b +1)(a3 —bz)
4m(a2 + x-1)+3h(x-1 +a’ ) :(a2 X -1)(4m +3h)

)

34. 12nPn+ 24m’n? - 36m'n’® +48nn*
= 12m2n(1+ 2mn - 3m’n? +4m3n3)

35. 100a’b’c- 150ab’c? +50ab’c® - 200abc?
=50abc(2ab? - 3oc +b?c? ~4c)

36. X-x'+xX°-x24X =x(x4 =X +x° =X +1)

37. a®-2a°+3* -4a° +6a°
=a’(1-2a+3a% -4a° +6a’)

38. 3a’b+6ab-5a%’ +8a’bx +4ab’m
= ab(3a+6-5a’h +8ax +4bm)

39. a*¥-a’+a”-a+a'-a’

=2 (a18 —a¥ +a —a° +a2 _1)

10. (12 +2)(m-n) +2(m-n) =(m-n)(x* +4)
20. a(x-1)-(a+2)(x-1) =(x-1)(a -a -2) =
21. 5x(a +1)+(x+1) (a2 +1) =(a? +1) (6x +1)
22. (a+b)(a-b)-(a-b)(a-b)
=(a-b)(a+b-a+b) =2b(a -b)

n)(a-2)+(m-n)(a-2) =2m(a -2)
m)(x+2) - (x +2) (x -n)
(x+2)(x+m=-x+n) =(x +1)(m +n)
X= 3)( ) (x 3)(x+4) =(x —3)2x
+b- 1)(a +1) a -1:(5;12 +1)(a +b -2)
-9 -p-o-a)x)
=(x- )(a+b -c+a -b +c) =(x -3)2a
-1)-2y(x-1) +2{x-1) =(x -1)(3x -2y +2)
-1=(n+1)(a b -1)
2+3(a+2) =(a +2)(x +2)

)—2a(x +1) +3(x +1) =(x +1)(a +4)

23.

(m+
24, (x+

5. (
2. (a
(

27. (atb-c

N

8. 3x(
29. (n+1) (n+1)
30. x(a+ 2)

3. (1+3a)(x+

( 3x+ 2)(x+y z) ( x+2) —(x +y —1)(3x +2)
-(3x+2)(x+y—z—1—x -y +1) = —z(3x +2)

2(x )



EJERCICIO 91

1.

a’+ab+ax +bx
=(a? +ab) + (ax +bx)
=a(a+b)+x(a +b)

-(a+b)(a+x)

. am-bm+an-bn

= (am— bm) +(an —bn)
= m(a—b) +n(a —b)
= (a—b)(m+n)
2bx - 2ay +4by

( 2bx) —(2ay —4by)
= x(a 2b) 2y(a —2b)
(a— 2b) (x - 2y)

? -3’ +a’y? - 3y’
- (azxz _33)(2) +(a2yz —3)y2)
= xz(a2 —Sb) +y? (a2 —Sb)
-(e-a)(c +v)

. 3m-2n-2nx* + 3mx*

= (3m+3mx*) - (2n +2nx*)
=3m(L+ x*) -2n(L+x*)

= {1+ )(3m-2n)

= —_(a +a x) (2 +x)
=-a? (1+x) +x(x +1)

S

. 4a’-1-a’ +4a

=(4a3+4a)—(1+a2)
:4a(a2 +1)—(1+a2)
=(a® +1)(4a-1)
x+x*=xy* -y
=(x+x°) (o +v?)
= x(1+ x)— y? (x +1)

“(erfe-y)

9.

10.

11.

13.

14.

15.

16.

3abx? - 2y? - 2x? +3aby?

= (3abe + 3aby2) - (2y2 + 2x2)

= sab(x2 + yz) —2(x2 +y2)
:(x2 +y2)(3ab—2)
3a-b? + 207X - 6ax
= (3a- 6ax) - (b -20%x)
=3a(1-2x)-b?(1-2x)
=(1-2x)(3a-b?)

4a®x - 4a%b + 3om - 3amx

= (4a3x -4a’b ) + (3bm - 3amx)

=4a’ (ax—b)+3m(b —ax)
=4a® (ax—b)—3m(ax —b)
= (ax - b) (4a2 —3m)

. Bax+3a+1+2x

=(6ax+3a) +(1+2x)
=3a(2x+1) +(2x +1)
=(2x+1) (3a+1)

3x*-9ax’ - x+3a

= (3x3 - x) —(9ax2 —3a)
=x(3x* -1)-3a(3¢ -1)

= (3x2 —l)(x—3a)

2a’x - 5a’y + 150y - 6bx

= (2a2x -5a? y) + (15by - 6bx)
=a’ (2x - 5y) + 3b(5y - 2x)
=a’ (2x—5y) —3b(2x —Sy)
= (2x—5y)(a2 —3b)
2X°y+2x2 + Y7 +xy°

= (2x2y+ xy3) + (2sz + yzzz)
= xy(2x + yz) +7 (2x + yz)
=(2x+ ) (0 +2)
6m-9n+ 21nx - 14mx
=(6m-14mx) - (9n -21nx)
=2m(3-7x)-3n(3-7x)
=(3-7x)(2m-3n)

17.

20.

21. 3

23. 3a°-

24.

n?x-5a%y? - n’y? +5a°x

- (I’IZX _ nzyz) _(sazyz —58.2X)

_ Z(X _yz)_ z(yz —X)
=n*(x-y?) +8a’(x -y?)

(x-y°) (o +52°)

L 1+a+3ab+3
=(1+a)+ (sab+20)
=(1+2)+3 (a+1)
=(1+a)(20+1)

. 4am®-12amn-n"’ +3n

= (4am3 —12amn) - (m2 —3n)
= 4am(n? - 3n) - (n? -3n)
= (mz —3n)(4am—l)
20ax — Sox — 2by +8ay
= (20ax + 8ay) - (5bx + 2by)
= 4a(5x+2y) -b(5x +2y)
= (5x+ 2y) (4a —b)
% + 2abx’ - 6ab
3-x?) +(2abx? -6ab)

o
(3-32) +2ab(x* -3)
(
=(s-

3-x?)-2ab(3-%%)

x)(1-2ab)

cal+a’+a+l

(et +a)+{a)
=a2(a+1)+(a+1)
=(a2+1)(a+1)

7b*x + 3ax - 7ab’

= (3a2 +3ax) —(7b2x + 7ab2)
:3a(a+x)—7b2 (x +a)
:(a+x)(3a—7b2)
:(Zam—Zan+2a) —(m—n +1)
:Za(m—n+1)—(m—n +1)
:(Za—l)(m—n+1)



25. 3ax—2by-2bx —6a +3ay +4b

= (3ax - 6a +3ay) - (2by +2bx -4b)

= 3a(x—2+ y) —2b(y +X —2)
=(x+y-2)(3a-2b)

26. 2 +a+a’+1+x® +a*x®
:(a3 +a’ +a2x2) +(a +1 +x2)
=a’ (a+1+x2)+ (a +1 +x2)
:(a2 +1) (a+1+x2)

27. 3a*-3a’h+9ab?

-a’ +ab-°
= (3a°- 3ab+9a0?) - (a” -ab +30?)

= 3a(a? -ab+>?)-(a? -ab +3?)

=(3a-1)(a® -ab +2?)

EJERCICIO 92

1. - 2ab+b? =(a-b)’

2. a’+2ab+b?= (a+b)

3. x2-2x+1=(x-1)

4. y 42y +1:(y2 +1)2

5. a’-10a+25=(a-5)°

6. 9-6x+x* =(3-X)’

7. 16+40x° + 25x* =(4 +5¢)
8. 1-14a+49a’ =(1-7a)’

9. 36+ 1207 +ni* =(6 +nP)’

10. 1-2a° +a° :(1-513)2

11. o +18a’ +81=(a* +9)°

12. a°- 2a%® +b° =(a° -b°)’
13.4x - 12xy+9y? = (2x -3y’
14. 9b° - 30a%b+ 250 =(B -5a°)
15. 1+ 14y + 49Xy’ =(1+ 75Cy)

16. 1-2a°+a° = (1 a)

17.

18.

19.
20.

21.

22

23.

24.

25.

27.

1 X
——
25 3

28. 253 - nx® + 2x2% -nZ? -3ny” +6xy’

=- (nx2 +nZ* +3ny?

)+(2x3 +2x2° +6xy2)

= —n(x2 +7 +3y2) +2x(x2 +7 +3y2)
= (2x— n)(x2 +3y? +zz)
29. 3x* + 2axy + 2ay” - 3xy? - 2ax® -3x%y
= (Sx3 -3xy? - 3x2y) +(2axy +2ay? -2ax2)
= 3x(x2 -y2- xy) +2a(xy +y? —x2)

= 3x(x2 -y? —xy)
= (3x—2a)(x -Xy-

30 a’b*-n* +a%®x® -n*x*
= (azb3 +a%®x® —3a2b3x) —(n“ +n*x? —3n“x)
-n* (1 +X2 —Sx)

=a%h® (1+ X2 - 3x)

2a(-xy -y* +¢?)
y?)
-3a%b®x +3n*x

=(a%® -n* )(1+x -3x)

497 - 70anvn’ + 25a°n*

= (7 - san?)’

100x™ - 60a’x°y® + 9aty*

= (10x° - 3a'y*)’

121+198¢° +81x2 =(11+9x¢)
a? - 24ant x? +144nf'x*
=(a-12n7%)°

16-104¢° +169x" =(4 -13¢) 32,

400x° +40x° +1=(20x¢ +1)°
a’ A g
I—ab+b2—§5—b
2b b’ bg
+6—§1+5

1+
3
a‘-a®’+

g

Do
0 20

25 [ 5><2%2
% 5 61

Y

16

16x° - 2x3y? +—

0 y2
-7

n? n
—+2mn+ mz=§>+’in'g
9 2mn+9 3

a’+2a(a+b)+(a+b)’

28.

29.
=(a+a+b)2 :(2a+b)2
4-4(1-a)+(1-a)’
=(2-1+a) =(L+a)’
4n12—4m(n-m)+(n—m)2
=(2m—n+m)2 :(Sm—n)2

30.
31.

( ) +6(m n)+9
=(m n+3)
33. arx) -2(aex)(xy) +(x+y)
=(a+x-x-y) ={a-y)
34.(m+ n) —2(;;1—m)(m+n)+(a—m)2
=(m+n—a+m)2=(2m+n—a)Z
.4(1+a) - (1+a)(b 1) (b-l)2
=(2+2a-b+1)" =(2a-b +3)°
36. (x y)2+12(x—y)(x+y) +4(x +y)2
(3x—3y+2x +2y)2 :(5x —y)2



EJERCICIO 93

ER N
L x2-y?=(x+y)(x-y) 21. 900" 81 o' 9 Omo 9 0
2.a%-1= a+1(a_1) ¥ 4a2® Ox° 2a°00x 2a°0
3. a’-4=(a+2)(a-2) 8. 49712107 Td07 11t
4. 9-b?=(3+b)(3-D) ) . L
5. 1-4nf = (1+ 2m) (1_2m) 29. 100m?n* - I X8 = QlOmn2 + 2 x* QQlOmn2 "2 x“@
6 161" =(a+n){a-n) mmw@m@m
7. a?-25=(a+5)(a-5)
8. 1- y (1+y)(1 y) 31. 4" - = % QQZx—fa
9. 4a2-9=(2a+3)(2a-3)

o worodeed 0w am)

11. 1- 49a% = (1+7ab)(1- 7ab) 33, 16x°"- ):; :§4x3"“ +y7n§§4x3m— %ﬁ
12. 4x°-81y* = (2x +9y )(Zx -9y2)
b12>< b6x D D b6x D
13. a%° - ¢ = (ab* +)(ab* -c) 34, 492" - = e += -1 [7a™ -~
14. 100- x’y° =(10+xy* (10 -xy*
( )( ) 35, a2nb4n _ 2715 - %ann +%§%nb2n — %Q

15. a° - 49" = (a° +76°)(a° - 70°)

16. 25x2y“—121=(5xy2+11)(5Xy2-11) 36. *-X % Q% Q

17. 100n’n* - 169y°

= (10mn? +13y°)(10mn? -13y°)
18. a’n'n®-144 = (antn® +12)(antn’ -12)  EJERCICIO 94
19. 196x°y* - 22572

= (14xy? +152°) (14xy* - 152°)
20. 256a' - 289b*m”°

= (16a° +170%n? ) (16a° - 17b%n)
21.1- 9a’h'c’d ®= 1+ 3ab?c’d ¢ (1-3abicd ¢)

L (c+y) -a*=(x+y +a)(x +y -a)
2
3
4
22. 361x* - 1=(19%7 +1)(19¢" -1) 5
6
7
8

. 4-(a+1)’ =(2+a+1)(2-a-1) =(3 +a)(1 -a)
9- (m+n) (3+m+n)(3—m—n)

r=rf ~16=(rn-n +4)(m-n -9

.(x ) (x y+22)(x -y 22)

- (a+20)" -1=(a+20 +1)(a +2b -1)

. 1- (x 2y) (1+x 2y)(1 x+2y)

. X+ 2a) -

2, Lo < sl
201 oo g 5

.i_“i: T+ 2 1_& =(x+2a+2x)(x+2a—2x) =(3x +2a)(2a -x)
® :25 :? T xﬁ%%z o0 ( ) (c+d) =(a+b+c+d)(a +b - —d)
26. 35725 Hs "5 HHs "5 H 10. (a—b) —(c—d)zz(a—b +C —d)(a -b - +d)



11. (x + 1)2 -16x?
= (x +1+ 4x) (x +1 —4x) =(5x +1) (1 —3x)

12. 64n7 - (m— 2n)2

o) -(a+e)

(2a c+a +c) (2a -c-a —c) =(3a) (a —Zc)

14.

13. (_
oo

15. (x+1)°-4x?
= (x+1+2x) (x +1-2x) =(3x +1)(1 -x)

16. 36x° - (a+ 3x)2
= (6x +a+t 3x) (6x -a —3x) =(9x +a) (Sx —a)
17. a°-(a-1)" =(a +a-1) (a* -a +1)

18. (a-2)° -(m-2)°

=(a—1+m—2)(a -1-m +2) =(a +m —3)(a -m +1)

19. (2x-3) - (x-5)’
=(2x-3+x-5)(2x -3 -x +5) =(3x -8)(x +2)
20. 1- (5a+2x)" =(1+5a +2x)(1-5a -2x)
21. (7x+y) -81=(7x+y +9)(7x +y -9)
22. 1f - (n? -1)° =(n? +n? =) (o -n? +1)
23. 162" -

24. (x— y)z—((:+d)2 =(x—y tc +d)(x -y —d)
EJERCICIO 95

1. a%+2ab+b?-x> 4. @ -2a+1-b’
=(a+b)’ -x =(a-)"-b*
=(a+b+x)(a+b-x) =(a-1+b)(a-1-b)

5. n+6n+9-c?

=(n+3)2—c

=(n+3+c)(n +3—c)

2. X -2xy+y?-nf
(x-y) -n
—y+m)(x—y—m)

6.8° +x* +2ax -4
=(a+x)2 -4
=(a+x+2)(a+x—2)

(x
3. nt+2m+n’ -1

(
=(

m+ n)2 -1

m+n+1)(m+n —1)

(8m+ m- 2n) (8m -m+ 2n) =(9m —2n) (7m +2n)

) (x+y) (a—2b +X +y)(a -2b -x —y)

(22 +3)" =(4a® + 227 +3) (4a° ~22 -3)

25.

26.
27. x?

28.

29.

30.

31.

32.

33.

34.

7. @ +4-4a-9%?
=(a-2)" -9
:(a+3b—2)(a—3b —2)

8. X*+4y*-4xy-1
:(x—2y)z—l
:(x—2y+1)(x—2y—1)
. a’-6ay +9y® -4x*
) =(8ab—1)2—x

(a 3y+2x)(a 3y- 2x) =(8ab—1+x2)(8ab—1—xz)

(2a+b—c)2 —(a+b)2

=(2a+b—c +a +b)(2a +b -c -a —b)
=(3a+2b—c)(a—c)

100- (x— y+z)2 =(10+x -y +z)(10 -X +y —z)
~(y=x)"=lery -x)(x-y 1) ={y)(2x -y)
(2x+3)° - (5x-1)°

= (2x+3+5x -1) (2x +3 -5x +1) =(7x +2)(4 -3x)
(x—y+z)2 —(y—z+2><)2

:(x—y+z+y—z +2x)(x -y +tz -y +z —2x)
=(3x) (22—2y—x)

(2x+1)° - (x+4)°

= (2x+ 1+ x +4)(2x +1-x -4) =(3x +5)(x -3)
(a+ 2X +1)2 —(x +a —1)2

:(a+2x +1+x+a —1)(a +2Xx +1 X -a +1)

= (Za+ 3x)(x + 2)

4(x+ a)2 -49y? = (2x +2a +7y) (2x +2a —7y)
25(x— y)2 - 4(x + y)2

= (5x—5y +2X +2y)(5x -5y —2x —2y)

= (7x - 3y)(3x - 7y)

36(m+ n)2 - 121(m— n)2

=(6m+6n +11m~-11n)(6m +6n ~11m +11n)

= (17m-5n) (17n-5m)

10. 4x?+25y? - 36 + 20xy

=(2x+5y)° -36
= (2x+5y +6)(2x +5y -6)

11. 9x*-1+16a’
=(3x-4a)" -1
=(3x-4a+1)(3x -4a -1)

-24ax

12. 1+64a%?® - x* -16ab



13. a

14.

15.

16.

17.

18.

19.

20.

2-p?-2bc-c?
=a? —(b2 +2bc +c2)

~(b+c)f

a’
( +b+c)(a—b—c)
1-a?+2ax - X
=1-(a® -2ax+x?)

=1-(a-x)2

=(1+a-x)(1—a +x)

22.

23.

ne - x*-2xy - y?
=t - (3 +2xy +y?)
=nt —(x+y)2
=(m+x+y)(m-x-y)
c?-a*+2a-1
=c —(a2 —2a+1)
=c? —(a-l)2
=(c+a-1)(c—a +1)
9-n*-25-10n
9-(n? +10n +25)
9—(n +5)2
=(3+n+5)(3-n-5)
= —(n +8)(n +2)
42> - x* +4x -4
=4a% - (x? -4x+4)
=4a’ —(><—2)2
:(2a+x—2)(2a—x +2)
1-a*-9n® -6an
=1-(a® +6an + 9r?)
=l—(a+3n)2
=(a+3h+1)(1—a —Gh)

28.

25- x? -16y* +8xy
=25-(x -8xy +16y?)

29.

= 25—(x—4y)2
= (5+ x—4y)(5—x +4y)

21.

- X2+ 2xy+y? -nt +2mn -n’

9x? - a% -4nt +4am

=9x - (a? - 4am+4nt)

=9x% - (a - 2m)2
:(3x+a—2m)(3x -a +2m)
16x%y* +12ab-4a® -9b?
=16x°y* - (4a2 -12ab + 9b2)
=16x°y* - (2a-30)°

=(4xy+ 2a-3b)(4xy—2a +3b)

-a’+25n7 -1-2a 32
=25n7 - (a? +2a +1)
=257 - (a+1)”
=(sm+a+1)(sm-a-1)

33.

. 49x* - 25x% -9y + 30xy

= 49" - (25x - 30xy +9y?)
= 49" - (5x-3y)°
= (7x2 +5x —3y) (7x2 -5x +3y)

_a’-2ab+b*-c*-2cd -d?

-(a-5) (o)

:(a—b+c+d)(a -b-c —d)

=(x+y)" = (m=n)’

=(x+y+m-n)(x +y-m +n)

. a®+4b® +4ab - x* -2ax -a’
a’+4ab +4b2) (x2 +2ax +a2) 36.

=(a*
—(a+2b) —(x +a)
(a+2b+x +a)(a +2b -x —a)

a+2b+x)(2b x)

37.
x* +4a® - 4ax - y* -9b® +6by

=(2
( 4ax+4a) (y 6by+9b2)
(x-
(

2a)' ~(y-)’

X-2a+y- 3b)(x -2a- y+3b)

m? - x* +9n? +6mn —4ax —-4a®

38.

+6mn+9n ) (x2 +4ax +4a2)

= (m?
(m+3n)" -(x+2a)
=

m+3n+Xx +2a)(m +3n -X —2a)

30.

31

34.

35.

Ox? +4y? - a? -12xy - 25b? -10ab

= (95 - 12xy +4y?) -(a® +10ab +250?)
= (3x—2y)2 —(a +5b)2

= (3x—2y+a+5b)(3x -2y -a —Sb)
2am- x> -9+a’” +n’ -6x

=(a% +2am+n?) -(x? +6x +9)
:(a+m)2 —(x +3)2

:(a+m+x +3)(a +m-x —3)

X’ -9a* +6a’h +1+2x -b?

=(x? +2x+1) - (b* -6a’h +9a*)

b -

= (x+1+b—3a2)(x +1-b +3a2)

16a* - 1-10m+9x? - 24ax - 257

= (16a% - 24ax +9x?) - (25n7 +10m +1)
=(4a-3x)" - (5m+1)°

= (4a-3x+5m+1)(4a -3x -5m -1)
9n¥ - a’ +2acd -c’d ? +100 -60m

=- (a2 -2acd +c°d 2) +(9m2 -60m +100)
=(3m-10)° -(a-cd)’
=(3m-10+a-cd)(3m-10-a +cd)

4a’ - 9% + 490 - 30xy - 25y° -28ab

= (4a? - 28ab +490?) - (9x? +30xy +25y*)
=(2a-70)" - (3x +5y)’

=(2a-7b+3x +5y)(2a - 7b -3x -5y)
225a% - 169b* +1+30a + 260c ~C?

= (22547 + 30a +1) - (169b% ~26bc +c?)
=(15a+1)° - (130 -)

=(15a+1+130 -c)(15a +1-13b +c)
-y*+4+4x-1-2y

X2 +4x +4) (y +2y +1)

(
(x+2) -(y+1f
(
(

x+2+y+1)(x+2 -y l)
x+y+3)(x y+1)

-16-x* +36+12a -8x
+12a+36) - (x* +8x +16)

G
=(a+6) -(x+4)
=
=

a

a+ 6+x+4)(a +6-X -4)
a+t x+10)(a-x +2)



EJERCICIO 96
1. a*+a’+1
+32 -

(a*+2a% +1) -
:(a2+1)2 -a’
:(a2+a+l)(a2 —a+1)
. mt+ntn?+nt
+mén? -ntn?
m' + 2mfn? +n* - Pn?

=(nf +n2) -ntn?
(r? +0°)

9. X¥+4x*y* +16y°

=(m2 +n’ +rm)(m2 +n? —rm)

O3 +4

+ X 4

-X

xE+4xt +4-x*
2

:(x“+2) -x*

=(x4 +x +2)(x4 -x +2)

cat+2a’+9
+42°  -4a°
a*+6a’+9-4a’
=(a?+3) -4
= (a2 +2a +3)(a2 -2a +3)
. a*-3a%h’ +b*
+ a’b? - a%?
a*-2ah’ +b* -a’h?

- (az _ bz)2 —a%?

10

11.

12.

=(a? +ab-b?)(a? -ab -b?)

X -6x2+1
+4x%  -4x?
X' =2x2 +1-4x°
= (x2 —1)2 -4x°
= (x2 +2X -1)(xZ -2x -1)

13.

. 4a*+3a’h® + 9b*

L AX* =292 +25

. 16m* - 25mPn? + 9n*

+9a’b’ -9a’b’
4a* +12a’h’ + 9b* - 9a%b?
= (2a2 + sz)z -9a’h’
= (2a% + 3ab +3?) (242 ~3ab +3?)

+ 9x? -9x?

4x* - 20x% + 25-9x2

=(2x -5)" -9’
=(2x% +3x-5)(2x? -3x -5)

+axty* -4ty
X2 +8x*y* +16y° -4x‘y*

= (x4 +4y“)2 -4xty*
= (x4 +2x%y? +4y“)(x4 -2x%y? +4y4)

+ nfn? -nn’
16m* - 24n?n? +9n* - nPn?
= (an? -30°)" -ntn?
= (an? +mn-3n2) (an? -mn -3n?)
25a” +54a’h” +49b*

+16a%b’ -16a’h’
25a* + 70a%b? +49b* -16a’h?
= (5a% +70%)" -16a%?
= (5a2 + 4ab +7b?) (587 -4ab +7b°)
36x* -109x%y? +49y*

+ 25x2y? - 25x2y?

14.

15.

16.

17.

18.

19.

¢’ - 45¢° +100
+25¢7 -25¢
¢* - 20¢7 +100 - 2562
=(c? -10)" - 25¢2
=(c? +5c-10)(c? -5 -10)

4a°-53a'b* +490°
+25a'0* -25a’'h*
4a® - 28a’h’" +49b° - 254"
= (2a* - 7b*)” - 250"
=(2a* +5a%? - 7b*)(2a* -5a’b? - 7b?)

49+76n” +64n*

+36n? -36n°
49+112n” +64n* - 36n’
=(7+8m) -36n°
=(8n? +6n+7)(8n -6n +7)

25x* - 139x°y” + 81y*
+ 49%%y? - 49%%y?

25x* - 90x*y” + 81y -49x°y’
= (5x2 - 9y2)2 -49x%y?
= (5x2 +7xy - 9y2)(5x2 -7xy —9y2)
49x8 + 76x°y* +100y°

+64x°y* -64x‘y*
49x8 +140x*y* +100y® - 64x*y*
= (7x4 +10y* )2 -64x"y*
= (7x4 +8x%y? +10y4)(7x" -8x°y* +10y")

4-108x2 +121x*
+ 64x° -64x?

36x* - 84x%y® +49y* - 25x%y?
= (6x2 - 7y2)2 - 25x2y?
= (6x2 +5xy —7y2)(6x2 -5xy —7y2)
8inf +2m’ +1
+16m*  -16m*
81nf +18m* +1-16m"
=(om* +1)° -16m
= (o +4n? +1)(9mt* -4n? +1)

20.

4- 44 +121x" - 64X
=(2-1¢)" -64x?
=(2+8x-11x¢)(2 -8x -11x¢)
121x* - 133xy* +36y°
+ Xy Xy
121x* - 132xy* + 36y° - X2y*
= (11x2 - 6y“)2 -x2y*
= (10 + xy? - 6y*) (11 - xy? -6y*)




. 144+23n° +9n*”
+49n° -49n°
144+ 72n° +9n* - 49n°
=(12+3n°)" -40n°
=(12+7n% +30°)(12-7n° +3n°)

. 16-9c¢* +¢

+ ¢t -c
16-8c* +c® -¢*
:(4—c4)2-c“
=(a+c2-c*)(a-c* -¢*)

4

. 64a’ -169a’h* +810°

+ 25a%" - 25a’°b*
64a’ - 144a’b* +81b° - 25a%h’
=(8a® - 9b*)" - 250%*

= (8a® +5ab - 9b*) (8a® ~5ab -9b*)

. 225+ 5t +mf

+ 25T - 2507
225+ 30nt +m - 2517
=(15+n?)" - 2507
= (n +5m+15)(n? -5m+15)

EJERCICIO 97

! +64y* 3.

+16x2y? -16x%y?

+36a’h? -36a’b?

25. 1-126a°h* +169a°0°®
+1008%b* - 100a’b*
1- 26a’%* +169a‘b® -100a’h*
=(1-13a%"*)" -100a%"
= (1+10ab® -13a%h*) (1 -10ab? -13a%?)

26. X'y* + 21x%y? +121

R yz -2 yz

X'yt + 2%y +121- X°y°
- (Xzyz +ll)2 - x2y?
= (xzy2 +xy +11) (xzy2 - Xy +11)
27. 49c®+ 75¢mPn? +196m'n*
+ 121c*mén? -121c*mén?
49c® +196¢*n?n’ +196m'n* -121c*nmPn?
=(7¢* +14nP?) - 121 nPn?
= (7(:4 +11c’mn + 14mzn2) (70“ -11c’mn +14mzn2)

28. 81a'h’ - 202a°h" X" + 256x**
+ 4a%p*x® - 4a%0°x°
81a‘b® - 288a°h*x° +256x™° - 4a’h*x®
=(9a%* -16x)" -42%"x
=(9a%?* + 2ab’x* -16x®)(9a’* ~2ab’x* -16x°)

+324b* 5.4 +625x°
+100x* -100x*

A +y
+axtyt -axty* 4.

x* +16x%y? +64y* -16x°y?
= (x2 +8y2)2 -16x%y?
= (32 + 4xy +8y?) (x2 - 4xy +8y?)

8

4x8 +4x'y* + Y - Axty*
= (2x“ + y“)2 - 4xty*

= (2x“ +2x%y2 + y“)(2x4 -2x2y? +y“)

a* + 36a’h? +324b" -36a°h?
=(a? +180°)" - 36a%?
(a2 + 6ab +180%)(a® -6ab +1807)

+36m’n? -36mPn?

4+100x" +625x ~100*

=(2+25%*)" -100%*

= (25x* +10x +2)(25¢* ~10%° +2)
6. 64 +a”

4
8l +162°  -16a°

64+16a° +a'? -16a°
=(8+a°) -16a°
= (a6 +43a° +8)(a6 -43° +8)

4m* + 36mPn’ +81n* - 36m’n’
= (2n +an?)” -36nPn?
= (2n? + 6mn +9n?) (2n? -6mn +9n?)



7.1 +4n 8. 64x° +y® 9. 8la’ +64p°*

+ 4n? - 4n? +16x*y* -16x*y* +1442°h° - 144a°0°
1+ 4n° +4n* - 4n? B4x° +16x°y* +y® -16x"y* 8l1a‘ +144a’h’ + 64b"* -144a°’
= (1+ an)z _4n2 = (8)(4 + y4)2 —16X4y4 = (gaz +&Jz)z _144a2b2

=(n?+2n+1)(2n” -2n+1) = (Bt +ax?y? +y!) (B axy? 4y?) (0a? +12ab +80°) (98> ~12ab +82)

EJERCICIO 98
1 +7x+10=(x+5)(x+2)  27.a%-14a+33=(a-11)(a-3) 7. :Zs‘zzm‘les
2. x —5x+6=(x—3)(x—2) 28. mz+13m—30:(m+15)(m—2) a4 |2 2P[B=12
3. %% +3x-10=(x +5)(x -2) 29. ¢*-13c-14=(c-14)(c +1) a2 |2 27=14
4. % +x-2=(x+2)(x-1) 30. x2 +15x+56=(x +8)(x +7) 21|13 01412 2
5. a+4a+ 3=(a+3)(a+1) 31. x*-15x+54=(x-9)(x -6) 7|7 =(m-14)(me12)
6. n? +5m-14=(m+7)(m-2) 32 a*+7a-60= (a+12)(a-5) 12
. e ) @ —17%-60 38. C*+24c+135
7. y?-9y+20=(y-5)(y-4) 33. T 1353
8. xz—x—6=(x—3)(x+2) w0l2  22m=20 f: s 33[;::35
9. x2-9x+8=(x-8)(x 1) 153  31=3 5 |5 015 o o4
10. ¢? +5c-24=(c +8)(c -3) > plU®s 7 1 =(c+15)(c+9)
11. x2—3x+2-( )(x 1) ! :(X_ZO)(X+3)
. 39, NT —41m+ 400
12. & +7a+6=(a+6)(a+1) 34 :8382"'180 400|2
13. y*-4y+3=(y-3)(y-1) 9 |2 2033=18 20012 2: 16
14. n?-gn+12=(n-6)(n-2) 45 (3 25=10 ;goi - ; i
15. x2+10x+21—(x+7)(x+3) 1518 018 19 '8 2 _( -2 )( —16)
5 |5 =(x+18)(x-10) > |3 =im=25)m
16. a>+7a-18=(a+9)(a-2) X 5 |5
17. nf -12m+11=(m-1)(m-1) o 2 - 20m-300 t
18. x* - 7x-30=(x -10)(x +3) 3002 40. :85 a2_380
19. n2+6n—16=(n +8)(n—2) ;20 23 2%?;?8 190 2 22[5=20
20. a%-21a+20=(a-20)(a-1) 25 |5 03 18 20 9% [5  1901=19
21. y2+y-30=(y+6)(y-5) 5 |5 =(m-30)(m+10) 19 1902618 1
22. a%-11a+28=(a-7)(a-4) 1 ' ~(a+20)fa-19
23. n*-6n-40=(n-10)(n+4) ~ 36. X' FX~1% 41, X +12x-364
132 |2 364 |2
24. X2 -5x-36=(x-9)(x +4) 6 b 2zme12 182 |2 2013=26
25. a-2a-35=(a-7)(a +5) 33 |3 110=11 a7 2[y=14
_ 11 11 o012 132 1 13 13 0 26 14 12
26. x* +14x+13=(x +13)(x +1) . (cri2)(x 1) L - (x+26)(x-14)




42. a’+42a+432

4322
216|2  2°B=24
108 |2 2% =18
54 |2 024 18 42
27 |3 =(a+24)(a+18)
9 |3
3 |3
1

43. n? - 30m- 675
675 |3
225|5  3BB=45
45 |3 3B=15
15 |3 045 15 30
5 |5 =(m-45)(m+15)
1

44. y?+50y+336
336 |3
112 |2 37@2=42
56 |2 2° =8
28 [2 042 8 50
14 |2 =(y+42)(y+8)

7

1

EJERCICIO 99

1. x*+5x2 +4:(x2 +4)(x2 +1)
2. x8-6x3-7 :(x3 -7)(x3 +1)

3.x°-2x* —80=(x4 —10)(x4 +8)

4. X’y*+ xy-12 =(xy +4)(xy —3)

5. (4%)* - 2(4x) - 15=(4x -5) (4x +3)
6. (5)? +13(5) + 42= (5% +7) (5% +6)

45. X*-2x-528

46.

7. %% + 2ax-15a’ =(x +5a) (x -3a)
8. a? - 4ab-21b” =(a - 7b)(a +3)
9. (x— y)2 +2(x—y)—24 :(x -y +6)(x -y —4)

10. - X2 +4x+5

- (2 -4x-5) =(x5)(x 1) {5 ) (x 1) *
11 X0+ x°- 20=(x5 +5)(x5 —4)
12, n? +mn-56n° =(m+8n)(m—7n)

47. ¢ -4c-320

5282 320| 2
264/ 2 2°[B=24 160 |2 2'=16
132|2  2011=22 80 |2 2= 20
66 |2 024 22 2 4 |2 02 18 4
33 |3 =(x-24)(x+22) 20 |2 =(c-20)(c+16)
11 |11 10 |2
1 5
1
n?+43n+432
4322 48, " -8m-1.008
2162 2°=16 1.008| 2
108 | 2 3PP =27 504 |2 2°[7=28
54 (2 016 2% 43 252 |2 22 =36
27 |3 =(n+16)(n+27) 126 (2 036 28 8
9 |3 63 |3 =(m-36)(m+28)
3 |3 21 |3
1 7
1
13. x*+ 7ax? - 60a2 18. a’b*-2a’h? - 99
=(x2+12a)(x2—5a) 913 3329
333 11M1=11
14. (2¢)°-4(2x+3 1(11 013 8 2
= (2X - 3) (2X _1) 1 = (azb2 - 11) (azb2 + 9)
15. (m-n)* +5(m-n)-24 19. ¢ +1lcd +28d ?
=(m-n+g)(m-n-3) = (c+7d)(c +4d)
16. X2+ x*-240 20. 25x%-5(5x) -84
240| 2 84 2
1201 2 2'=16 2|2 22B=12
60 | 2 3b=15 2113 70=7
30 (2 016 15 1 7 |7012 7 5

3 =(x*+16)(x" -15)

17. —y2+2y+15

= —(y2 —2y—15)

1

21.
98

49
7

- _(y_5)(y+3) =(5 —y)(y +3) !

2
7
7

= (5x-12)(5x +7)
a® - 21ab+ 980’

27=14
70=7

014 7 21

=(a-14b)(a-7b)



2. X'y +xPy* -132
132 |2
66 |2
3 |3
11 |11 012 13 1

1

2[2[8=12
111=11

= (xy? +12)(xy? - 11)

23 -x*+2x* + 48
:—(x“—2x2 —48)

-~ -5 +6) )¢ +9

27.

-n’+5n+14
=~ (n? -5n-14)

-~ {n-7)r+2) (7)o )

- X2+ x3-930

930 |2

465 |5 2[6B=30
93 |3 310=31
31 (31031 38 1

1 =(x* +31)(x* -30)

32 -x* +4ax+21a’
=-(x* -4ax-212°)
:—(x—7a)(x +3a)
=(7a—x)(x+3a)

33. x%y® - 15x*y* - 100a°
=(x*y* -20a)(x"y* +5a)

3. (a-1)"+3(a-1)-108

2°[B=12
F=9
012 & 3
=(a-1+12)(a-1-9)
=(a+11)(a-10)

35 N7 +abcm-56a’b’c?
= (m+ 8abc) (m - 7abc)

36 (1) +24(7x) +128

4=16
42=8

2 2 016 8 24

= (7 +16)(7x¢ +8)

-1

=400y? +1(20y) - 20

108 |2
24, (c+ d)2 —18(c+d) +65 20, (4x2)2 —8(4x2)—105 54 |2
=(c+d-13)(c+d -5) 1055 27 |3
25, a2 + 2axy _ 440x2y2 21 3 5[B=15 3
440 | 2 7 7 Q=7 3
220 |2 22[5=20 1 015 # 8
110 |2 112=22 = (ax? -15)(4x% +7)
55 [5 022 20 2 . , s
11 |11 =(a+22xy)(a-200y) X *SADX-36ab
1 = (x2 + 9ab) (x2 - 4ab)
26, Nn’-21m'n® +104
104 | 2 3L a*-a’h® -156b* 128 |4
52 |2 2°=8 1562 32 |4
% |2 130=13 8 |2 2B=12 8 |4
13 13018 8 21 393 1311=13
13 |13 013 12 1
1 =(mPn®-13)(m*n*-8 1
( \ ) 1 = (a2 -13?)(a? +120?)
EJERC C O 100 R
7 4a>+15a+9 10, 20y +y
1 2x3+3x-2 4 5% +13x-6 =16a” +15(4a) + 36 '
=452 +3(2x) -4 =25 +13(5)-30  (4a+12)(4a+3)
_ 5x+15)(5x - 2 B 4 =
:(2X+4)(2X 1) :¥5() :(a+3)(4a+3)

2
=(x+2)(2x-1)

= (x+3)(5x—2)

g 10a*+11a+3

=100a? +11(10a) + 30

2 3%-5x-2 5 6x*-5x-6
—ox*-5(3)-6  =36X-5(6x)-36 - (10a+6)(10a+5) 11, 8a’-14a-15
25 =64a’ -14(8a) -120
_(3x-6)(3x+1) _(6x-9)(6x+4) = (5a+3)(2a+1) 120 2
3z 9. 12n?-13m-35 60 2 2@25=20
=(x-2)(3x+1) =(2x- 3)(3x+2) =144nt - 13(12m) -420 3p 2 2[3=6
3 6X2+7x+2 6. 12x*-x-6 420 | 4 47=28 15 30 20 6 14
—36x + 7(6x) +12 = 144xC _ 105 | 5 5B=15
x2 +7(6x) + 144x_ 1(12x) -72 o | 5028 15 18 . i (8a—20)(8a+ 6)
(6x+4)(6x+3) (12x- 9)(12x+8) 42
= >3 = 3 7 7 = (12m— Zi)[(:;Zm+ 15) 1 - (Za_5)(4a+3)
=(3+2)(2x+1) = (ax-3)(ax+2) 1 =(3m-7)(4m+5)

(20y+ 55) ény -4)

=(ay+1)(5y-1)




13

14.

15.

16.

7x? - 44x-35

=49x* - 44(7x) - 245

245 |5

49 |7 707 =49

7 |7 501=5

1 049 5 44
_(7x-49)(7x+5)
A
=(x-7)(7x+5)

15n? +16m-15

= 22517 +16(15m) - 225
225 |5
45 |5
9 |3
3 (3O

56=25
30B=9
25 9 16

_ (25m+25)(15m-9)

503
= (3m+5)(5m-3)

2a*+5a+2
=4a’ +5(2a) +4
(2a+ 4) (2a + l)
2
=(a+2)(2a+1)

12x* - 7x-12

=144x - 7(12x) - 144

144 |2

72 |2 2'=16

36 |2 F=9

18 [2 016 8 7

(12x-16)(12x+9)
a3

3 =(3x-4)(4x+3)

9 3 =

1

9a” +10a+1
=81a% +10(9a) +9
_(9a+9)(9a+1)
-9
:(a+1)(9a+1)

17.

20.

21

20n%-9n-20

= 400n? - 9(20) - 400

400 | 2

200 2 2*=16
2 5°=25
2 025 186 9

100
50

25
54

5 |5 =(4n-5)(5n+4)
1
21 +11x -2
=441 +11(21x) - 42
_ (21x+14)(21x- 3)
-

=(3x+2)(7x-1)

. 15nf +m-6

= 22507 +15m- 90

_ (15m+10)(15m-9)
508

=(3m+2)(5m-3)

15a®>-8a-12

=225a% -8(15a) -180

180 2

9 |2

45 |5

9 |3

2[3*=18
52=10
018 16 8

3 35

1 =(5a-6)(3a+2)
9x* +37x+4
=81x% +37(9x) +36
_(ox+36)(9x+1)
9

:(x+4)(9x+1)
20n? +44n-15
=400n” +44(20n) - 300
300 | 2
150 |2 23°=50
75 |5 2(8=6
15 |5 050 6 44
(20n+50)(20n-6)

102
1 =(2n+5)(10n-3)

3 |3 =

23.

_ (20n-25)(20n +16)

24.

25.

_(15a-18)(15a+10) »

27.

14n? - 31m-10
=196n7 - 31(14m) -140
140 | 2

70 |2 57=35
35 |5 2@2=4

7 |7035 4 31

. ) (14m- 35)(14m+ 4)

72
=(2m-5)(7m+2)
2x% +29x+90
=4x2 +29(2x) +180
180 |2
9 |2 22B=20
45 |3 F=9
15 |3 020 9 29
e s - (2x+ 202(2x +9)
1 = (2x+10)(2x+9)
20a? - 7a-40
=400a? - 7(20a) -800
800 | 4
2004  #2=32
50 |5 5=25
10 |5 032 25 7
2 |- (20a—3?£(;0a+ 25)
T T
4n’ +n-33
=16n° +4n-132
132 | 2
66 |2 22[3=12
33 |3 111=11
11 |11 D12 12 1
. _(4n+12)(an-11)
4

=(n+3)(4n-11)
30x2 +13x - 10
=900x? +13(30x) - 300
300 2

150 |2 52=25
75 |5 22[B=12
15 |5 025 12 13

_ (30x+25)(30x-12)
s
1 =(ex+5)(5x-2)



EJERA A O 101
6x* +5x* -6
=(6x%)" +5(6x?) -36
_(ex2+9)(6x* -4)
32
=(2x2 +3)(3¢*-2)
5x°+4x%-12
=(5x°)° +4(5x°)-60
(5x3 + 10) (5x3 - 6)
5
= (x3 + 2) (5x3 - 6)
10x% +29x* +10
= (10x*)” +29(10x*) +100
(10 + 25) (10x* +4)
52
= (2x* +5)(5x" +2)
6a’x’ +5ax - 21
(6ax)” +5(6ax) - 126
126| 2
63 |3 2[1=14

21 |7 3B=9
3 |13 014 95

_ (6ax+14)(6ax-9)

7.
1

! 203
= (3ax+7)(2ax -3)
5 20x*y* +9xy - 20 10.
= (20xy)” +9(20xy) - 400
400| 2
200| 2 5=25
100|2 2'=16
50 |2 025 16 9
20xy + 25) (20xy - 16
o |s Loy
5 |5 =(4xy+5)(5xy-4)
6 15x2—ax—2a2 1

=(15x)* - a(15x) - 30a?

(15x- 6a)(15x + 5a)
3B

=(5x-2a)(3x+a)

-10x* -7x+12 12

=-(10x +7x-12)

= -[(10%)? + 7(10x) -120]

120, 2

60 | 2 53=15

302 2°=8 "

5|5 015 8 7 '
-1{10x +15){10x -8

ol e 5@2_( )

1 =-(2x+3)(5x-4)
:(2x+3)(4—5x)

21x2 - 20xy - 72y?

=441 - 29(21xy) - 1.512y?

15122 14,

756 |2 2°[7=56

378 (2 F=27

189 |3 D056 27 29

21x-56y)|21x+ 27y

I

21 |3 =(3x-8y)(7x+9y)

7 |7

1

6n7 —13am-15a° 15,

=36n7 -13(6am) - 90a’
_ (6m-18a)(6m+5a)
- 6
= (m— 3a) (6m+5a)
14x* - 45x% - 14

1.
= (14x)" - 45(14x%) 196
196 |2
9% |2  77=49
49 |7 202=4
7 |7 049 4 45 17,
_ (14x? - 49)(14x2 +4)
- 72
=(2x-7)(7x¢ +2)
30a° - 13ab - B’

=900a? - 13(30ab) - 90b?

_ (30a- 182)[é30a +50)

= (sa-3)(ea+h)

- 7x%-33x°-10

=(7x?)° -33(7x*)-70
(7x¢-38)(7x0 +2)
7
= (x3 —5)(7x3 +2)
= -(3a% -13a-30)
= -(9a -13(3a) -90)
(3a-18)(3a+5)
3
= —(a—6)(3a +5)
=(6-a)(sa+s)
-6x%+7x* +5
= —(6x8 -7x —5)
=- ((ex“)2 -7(6x*) —30)
(6x*-10)(6x* +3)
203
=- (SX4 —5) (Zx4 +1)
=(5-3x*)(2x* +1)

_ (6a-10x)(6a+9x)
203
=(3a-5x)(2a+3x)
4x2 + 7mnx - 15n7n?
=(4x)* + 7mn(4x) - 60m’n?
_ (4x+12rmn)(4x-5m)
4
= (x+3mn)(4x -5mn)
18a* +17ay -15y°
=(18a)% +17y(18a) - 270y?

270 | 2
135 (5 F=27
27 |3 5[2=10
9 3 027 18 17
18a+27y)(18a-10y
s |p e
=(2a+3y)(9a—5y)



18, -8x*+2x% +15
= - (8x* -2x* -15) -
=- ((8x2 ) -2(8x?) —120)

30n? + 17am- 21a
= (30m)® +17a(30m) - 630a2

28, - 6y” +11xy - 4x°
=-(6y? -11xy +4x?)
=- ((6y)2 -11x(6y) + 24x2)

630 | 2 . .

__[ex-12)(¢ +19) 35| 5 57=35 = 8X2)é: =
A2 63 | 3 23 =18 :_(3 —4X)(2 -X)
=-(2x -3)(4x? +5) 21| 3 035 18 17 Y Y
= (4x - 3y) (2y - x)

=(3-2x%)(4x* +5) . (30m+ 35a) (30m-18a)

19. - 25X +5x* +6 56

1 = (6m+7a)(5m-3a)

= - (25%® -5x* -6)
=- ((25x4)2 -5(25x*) —150)

(25x* - 15)(25x* +10)
50

22. -15a° +16a-4

24, -20a? +27ab-9b?
= - (20a? - 27ab +90°)
= -((20a)? - 27b(20a) +1800?)

—(5x - 180 | 2
=" ) 3 (‘?‘4 +2) = - (152° ~16a +4) 90 |2 2?[(B=12
= (31; oX )(55X +2) =-((159)*-16(150) +60) 45 |5 5[3=15
20. 30x™ -91x°-30 (15a-10) (152 -6) 9 |3 01512 27
=(30¢) -91(30x°)-900 T em s |5 . _(e0a-1%)(20a-120)
_(30¢-100)(30x° +9) = -(3a-2)(5a-2) ol
10(3 = (sa-2)(2-5a) 1 =-(4a-3)(52-3)
= (3¢ -10)(10x¢ +3) =(4a-2) (20 - 5a)
EJERO A 0102
. 12, 8+36x+54x +27x° =(2+3x)°
L a’+3a’ +3a+1=(a+1) 13. 8-12a’-64a* -a° =No es cubo perfecto
2 27-27x+ 9% ~x* =(3-x) 14. 2%+ 3D’ + 300° +b° =(a? +b°)’
3
3 m*+3n?Pn+3m’ +n’ :(m +n) 15. x° - 9x°y* + 27Xy - 27y :(Xa _3y4)3
4 1-3a+3a*-a° :(1—3)3 3
; 16. 64x° + 240x°y + 300xy” +125y° =(4x +5y)
2 6 _ 2
5 812646 4222 42 17. 216- 7564’ +882a‘ - 343a° =(6 - 72°)
6. 125x% + 75x% +15x +1=(5x +1)° N - . o (o e\
, 18. 1252 + B00xy® + 960x"y* +512y" =(5¢* +8y°)
7. 8a° - 36a’h +54ab’ - 27b° =(2a - ) ;
18 12 6 —[A6
8 27 +108n7n +144mn? +64n° =(3m +4n)’ o a3 e 11=(d 4]
3
9. x*-3x%+3x+1=No escubo perfecto 20. - 3anfn+3a‘mn’ -an’ :(m —an)
21 1+18a%° +108a‘b’ +216a%° =(1 +6a%’)’

10. 1+12a’b-6ab-8a’h® =No es cubo perfecto

11 125a° +150a%h+ 60ab? +8b° =(5a +2b)’

64x° - 240x°y* +300x°y? -125y™ :(4x3 —5y“)3



EJERA A 0103

11+ a3=(1+ (1—a +a2)

2 1-a°=(1-

a)
a)(1+a +a2)

3 K+ =(x+y)(¢ -y +y7)
4 m3—n3:(m—n)(m2 +m +n2)
5, a3—1=(a —1)(a2 +a+1)
6 y'+1=(y+1)(y*-y+)

y-1)

7 y3—1:( - (y2+y+1)
8 8x3-1:(2x 1) 4% +2x+1)
9. 1-8:¢=(1-2x)(1+2x +4¢?)

10.

11

12.

13

14.

15.

16.

17.

18.

10.

x3—27=(x—3)(x2 +3x +9)
a’+27=(a+3)(a* -3 +9)

8x’+y’ :(2x+ y)(4x2 -2xy +y2)
278~ b°= (3a-b)(9a? +3ab +b2)
64+a°=(4+a2)(16-4a” +a')
a’-125=(a-5)(a +52.+25)

1- 216’ = (1-6m)(1+6m +367)

8a’ + 27b° = (2 +37)(4a® ~6a® +90°)
x°-b? =(x2 —b3)(x4 +x%p° +b6)
8x*-27y° = (2x - 3y)(4x2 +6xy +9y2)

EJERO A 0104

1 l+(x+y)3: l+x+y 1- x+y (x +y)2]

3 27+ (m— n)3

(1+x+y)(1 X -y X% +2xy +y)

a+b3[ a+b][1+a+b (a+b)]

=(3+m-n)(9-3m+3n +nf -2m +n’)

2 (x-y) v2lxy) 4

x-y) -8=(x-y

(1 a- b)(1+a +b +a® +2ab +b2)
:(3+m—n)[9 —3(m —n) +(m —n)Z]

( )(x -2xy +y° +2x -2y +4)

1+ 3430 = 1+ 7n)(1- 7n +49n?)

. 642~ 729= (4a-9) (168° +36a +81)

abh*-x°= (ab - xz)(azb2 +abx’ + x“)
512+27a° = (8 +3a°) (64 - 24a° +92°)

x° -8y = (x2 —2y“)(x4 +2x°y* +4y8)

1+ 720x° = (1+9x2)(1-9¢¢ +81x')

270+ 64n’ = (3m+4n°) (9n? -12m” +16n°)
343x%+512y° = (7x +8y2)(49x2 -56xy° +64y4)
x°y® - 216y° = (xy2 - 6y3)(x2y4 +6xy° +36y6)
ab’+1= (abx +1)(azb2x2 -abx +1)

X +y°= (x3 + y3)(x6 =Xy 4y )

- 1,000x*- 1= (10x -1) (100x? +10x +1)
8 +1257 = (0% +50°) (a* -Balh’ +25)

X2ty -(x +y)(x8-x“y“+y8)

1- 27a%° = (1- 3ab) (1+ 3ab +9a%?)
8x° + 729=(2x¢ +9) (4x* -18x* +81)
a*+80” =(a+20*)(a2 -2ab* +40°)

. 8x° —125y3zﬁ-(2x -5yz )(4x +10x°yZ’ +25y22“)

27 +343n° = (3P +7n°) (9t -21n7n° +40n’)
216- x2= (- x*) (36 +6x* +’)

5. (x+ 2y)3+1:(x+2y +1)[(x +2y)2 -(x +2y) +]]
= (x+2y+1)(x2 +4xy +4y? -x -2y +1)
6 1- (2a— b)3 :[1—(2a —b)] [1 +(2a —b) +(2a —b)Z]
=(1-2a+b)(1+2a -b +4a? ~4ab +°)
7. &+(a+) =(a+a +1)[a -a(a+1) +a +1)2]
( )(a -a%-a+a’ +2a +1)
=(2a+1)(a +a+1)
(a-1"<[2a-(a- 1][4&12 +2a(a-1) +(a 1)2]
=(2a-a+1)(4a’ +2a% -2a +a” -2a +1)
( ) 1)(7a 4a+1)



9 27~ (x-y)’ 1. (x-y) - (x+y)’

~[oc-c-)[ox +aufu-3)slx )] )~ers [0} +c-9)c ) e ]

[(x-
= (3 x+y)(9% +3¢ -3y 03¢ 2y +y7) = (x-y-x-y)(x ~2uy +y +x° -y #¢ 42xy +7)
:(2x+y)(13x2 —5xy+y2) :—2y(3x2 +y2)
10, (2a-b) -27 15, (m- 2 +(m-3)

=(2a-b- 3)[(2a -b)’ +3(2a -b) +9]

(m-2)+ m3][m2 ~(m-2)(m -3)+(m—3)]

=(2a-b-3)(4a® -4ab +b? +6a -3 +9) (m-2+m=-3)(n? -4m+4 -n? +5m -6 +n? -6m +9)
(

1 x¢-(x+2)° = (2m-5)(n? -5m+7)
=[x - x+2][x +X (x+2) (x +2)] 16. (2x Y) (3X+Y)
=(3 - x-2)(x* +x +25¢ +x2 +4x +4) :[ZX ) 3X+Y][2X y) ~(2x ~y)(ax +y) 3¢ +y)]
=(x2 - x-2) (x* +x° +3¢ +4x +4) = (2x-y +3x+y)(xC —dxy +y? -6x +xy +y? 497 46xy +y?)
2 (a+1) (a ) =(5%) (7 + 3xy +3y°)

8(a+ b)3 + (a—b)3
[2 (a+ b) + (a —b)] [4(a +b)2 —2(a +b) (a —b) +(a —b)Z]

(a+1+a- 3)[(a+1) a-3)(a+) a3 ] 17,

(2a-2)(a? +2a+1-a +2a +3 +a’ —6a +9)
(2a-2)(a? -2a+13) =(2a+2b+a-b)(4a’ +8ab +4b? -2a% +2b° +a® -2ab +?)

x-1) - (X+2)3 = (3a+b)(3a% +6ab +71?)

~(x+2)f| (x -2 +(x 1) (x +2) H(x +2)° 18 64(m+ n) -125
[ )][( ) +(x-1)(x +2) )] :[4(m+n)—5][16(m+n)2 +4(m+n)(5) +25]

-~

13.

(x 1-x- 2)(x2 -2 1 +x% +x -2 2 X +4)
=-3(3¢ +3x +3)=-9(x* +x +1)
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i a5+1:(a+1)(a4 -a®+a’ -a +1)

= (4m+ 4n —5) (16m2 +32mn +16n% +20m +20n +25)

10. 243-320° =(3-20)(81+54b +360° +24b° +160*)
a’+b’c’= (a+bc)(a -a%e +a’h’c? -ab’c® +b* 4)

m -a’x’

i
=

2 515-1:(5;1-1)(5;14 +a’+a’ +a +1)
3 1-%° =(1— x)(1+x +x2 +x +x4)
g.a +b’

=(a+b)(a® -a’b +a'b? -a¥b® +ah* -ab® +b°)

5 m-n’

N

= (m- ax)(m6 +max +mta?x? +ma®x® +nfatxt +ma’x® +a6x6)

13 1+ x7:(1+x)(1-x +x2 =X +xt =X +x6)

14 X -y

=(x=y) (€ 3y +xy? 13y 10y 4 )

15 a’+2.187

=(a+3)(a®-30° +9a* -27a° +81a% -243a +729)
7. 32-nf=(2-m)(16 +8meant 207 +1¥) 1q 11957 (1-2a) (1428 +4a” 46 +16a" +320° +64c)
8 1+243¢=(1+3)(1-3x+0¢ 20 H8IX') 1 43y +2y)(xC -2y +ax'y 81y’ H16y’)
9 x’+128 18 1+128x*

= (x+2)(x® - 2x° +4x* -8x° +16x* -32x +64) = (1+2x2)(1-2x +4x* -8x° +16x° -32x° +64x2)

= (m— n) (m6 +nPn+m'n? +men® +nPn® +mn® +n6)

6 a°+243=(a+3)(a’ -3a° +9a -27a +81)
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18. a‘5+1:(a2 +1)(a4 -a +1)
1 5a2+a=a(5a+1)

10. 8- 27y° = (2m-3y?) (4n? +6my? +9y*)
20. 168 - 24ab+9b? =(4a -3)°

2 mz+2mx+x2=(m+x ’

3 a2+a—ab—b=(a2 +a —(ab —b)

-a(a+1)-b(a+1) 21 1+ =(1+a)(l-a+a’ -a’ +a -a° +a)
=(a+1)(a-b 2. ga®-12a% +6a-1=(2a-1)’
4, x2—36=x2—62=(x +6)(x—6) 2. l—n12=(l+m)(l—m)
5 9x2-6xy+y? =(3x-y) 24, x4+4x2—21=(x2+7)(x2 —3)
& 304z (1)) 25. 1250 +1=(52 +1) (252" -5a° +1)
7. 6X°-x-2
= 36x% - 6x~12 26. a"+2ab+b" -’
(ex-4)(6x+9) =(a+b)" - =(a +b +m)(a +b -m)
I 27. 8ab+16a’h - 24a’h? =8a’b(1+2a -3b)
=(3x-2)(2x +1) 28 x°-x"+x-1
8 1+x°=(L+x)(1-x+x) = (- %) + (x -2) =x* (x -1) #(x -1) {x* +1)(x 1)
9. 27a3-1:(3a—1)(9a2+3a+1) 29 6X* +19x-20
10 X°+n? :(x+m)(x4 =X’ m+x2nt -xn? +m“) =36x" +19(6x) -120
11 - 3b+5ab’ =afa’ ~3ab +50°) 128 22 2°[3=24
12, 2xy-6y+xz-3z 30| 2 50=5
=2y(x-3)+2(x-3) =(x-3)(2y +2) 153 024 5 19
13, 1—4b+4b2=(1—2b)2 5 _(6x+ 24)(6x—5)
14, 4x+3°y° +y* 6
PRy -y 1 =(x+4)(6x-5)
Ax* + A%y + Yt - XPYP 30. 25x*-8ly’= (5X2 + 9y) (5X2 -9y)
=24y ) -xy aL 1-n=(1-m)(L+m+n)
:(2x2+xy+y2)(2x2—xy+y2) 2 X2-a’+2xy+Yy? +2ab —b?
15 X*-6x'y' +y’ =(x2+2xy+y2)—(a2 -2ab +b2)

8 + 2x:y: —4x:y: _ (X+ y)z _(a _b)z
xB-2xty* + yB -Axty
- (X4 _ y4)2 —4x4y“
:(X4 +2X2y2 -y“)(x“ _2Xzyz _y4)
16. a?-a-30=(a-6)(a+5)

=(x+ y+a—b)(x +y-a +b)
2Invn-7mi'n® + 7n'n’ - 7nn :YmZn(Sm3 -nen +mn’ -1)
a(x+ 1)—b(x +1) +c(x +l) =(a -b +c)(x +l)
17, 1507 +11m-14 4+4(x—y)+(x—y)2 =(2 +X —y)2
= 22517 +11(15m) - 210 1-a%'= (1+ abz)(l —abz)
_ (15m+ 21)(15m-10) 37. b?+12ab+36a° =(b +6a)’

(i) (3;“5_2) X+ 45 - 77=(x¢ +11) (3¢ -7)

8 & & 8

8



41.

42.

55 R &

5L

15x* -17x* - 4
= (15%%)" -17(15x%) - 60
_(15x2 - 20)(15¢ +3)
53
= (3% - 4)(5x¢ +1)
1+ (a - 3b)3
= (1+ a- Sb)[l —(a —3b) +(a —3b)2]
= (1+ a —Sb)(l—a +30 +a’ -6ab +9b2)
+25
-9x°

x*+10x* +25-9x
=(x* +5)° - 9x?
= (x + 3x+5)(x2 -3x +5)
a®-28a"+36

+16a"  -16a’
a®-12a* +36-16a"
=(a*-6) -16a*
=(a* +4a’ -6)(a* -44% -6)

X+ X2

+9x?

. 343+8a°=(7+2a) (49 -14a +4a2)
. 12a’bx- 15a%hy = 3a’h(4x - 5y)
. X2 +2xy - 15y° =(x +5y)(x —3y)

6am-4an-2n+3m
=(6am+3m) - (4an +2n)
=3m(2a+1)-2n(2a +1)
=(3m-2n)(2a+1)

. 8la° - 40’ =(9a° +20c") (92 -2ct) 68

(a2 -2an+n?) -(c +2cd +d ?)

(a—n)2 —(c +d)2

:(a—n+c+d)(a -n-c —d)

52. 1+216x° =(1+6x°)(1-6x +36x°)

53 X~ 64=(x-4) (x* +4x +16)

5. x*-64x*=x° (1— 64X)

55. 18ax’y’ - 36x*y°® - 54x%y® =18x°y* (ax3 -2x —3y5)

56. 49a’b? - 14ab+1=(7ab-1)

57. (x+1)2 —81=(x +1 +9) (x +1 —9) =(x +10) (x —8)

58. a?- (b+ 0)2 =(a +b +c)(a -b-c

59. (m+ n)2 - 6(m+ n) +9 =(m +n —3)2

61 9a°+63a-45a°
= 9a(a2 +7 —5a)

62. ax+ta-x-1

60. 7x+31x-20
=(7x)% +31(7x) -140

140 | 2
70 | 2 7B=35 =(ax+a) - (x +1)
B |5 22=4 =a(x+1)-(x+1)
7 |7 03 431 = (a-1)(x+1)
1 - (7x+35)(7x-4) o3 grxts 25y% - 90X%y
7
Z(X+5)(7X—4) 0 81x¢ 90X2y 25y2
2
64, 1- 2707 +b =(9x* -5y)
ot 0wy & mt+min’+n’
1-2b% +b* - 250 LU L
( bz)z o m'* +2nn® +n* -nPn’
=(1-b?) - 2

=(ne +n2) -nen?

= (1+50-b%)(1-50 -b?) o 1) -ni
= (P +mn+n?) (n? -mn +n?)

66. c4—4d4=(c2+2d 2)(02-2d2)

67. 15x* - 15x° + 201 =5x* (3x* ~3x +4)

Z-x*-a-x

:(az-xz) -(a+x) :(a +x)(a -x) -(a +x) =(a +x)(a X -1)

o)

. 16-(2a+b)" =(4+2a +b)(4 -2a -b)
20-x-x? . )
:—(x2+x—20) 69. X' -8x*-240 oo +72T1 o
:—(X+5)(X—4) 240 | 4 2(6n12) +7(6mz)—120
- (x+5)(2-) 60 |4  4B=20 230 ‘; raes
) } 15 |3 40B=12 -

: ”2+”‘242;(”z7)(”‘6) 5 |5 02 12 8 10 |5  5B=15
a“-d*°+n°-c° -2an-2cd 2 2 015 8 7

= (x* -20)(x7 +12) _ (6t +15)(ent -8)
32

= (2n? +5)(3n7 -4)

1



71

72.

76

78.

81

82

- 8a®-22a-21

. 4ab-1=(2a° +1) (2a° -1)

on’+4a?-12an0 9n* 12an 4a’
=(3n-2a)"
2% +2=2(x¢ +1)

84 a”-a’+a’ +a' =a*(a® -a* +a’ +)
85. 2x(a—1)—a+1:2x(a —1) —(a —1) =(a —1)(2x —l)
86. (m+ n)(m— n) +3n(m—n) =(m —n)(m +n +3n) =(m —n)(m +4n)

: 7a(x+ y—l) —Sb(x +y —1) :(7a —3))(X ty -1) 87. a’-b’+ 2% -2a’x’
74.
75.

x2 +3x-18=(x +6)(x -3)
(a+ m)2 —(b+n)2 =(a +m+b +n)(a +m -b —n)
X3+ 6x%y +12xy° +8y° =(x +2y)3

= - (b°-20°¢) +(a® -222x?)
=-b*(1-26¢) +a?(1-2x) =(L -2x¢) (a2 b°)

- Xz_EXJ_@x_}
' 3790 3

0. 4a2n _ b4n

g8 2am-3b-c-cm-3om+2a
= (2am— cm—:ibm) —(3b +c —Za)

=(8a)" ~22(80) 168 :m(Za—c—Eb)—(Sb +C —Za)

168 | 4
a2 |2 32=6 =m(2a-3-c) +(2a-2 -¢) = (2a" +b™) (22" -b™)
2|3  am=28

=(2a-30- )
7 |7 02886 22 (22 o)(m+)

(8a- 28)(sa+6) 9. 81x*- (a+ x)2 =(9x +a +x) (9x -a —x) =(10x +a) (8x —a)
T Az % a?+9-6a-16x°

=(ea-7)(4a+3) i =(a? -6a+9) -16x* =(a -3)° -16x* =(a -3 +4x)(a -4x )
1+18ab+81a°’ =(1+9ah) 2y
093 9a°-x"-4+4x

=9a” - (3 - 4x+4) =92° -(x -2)° =(3a +x 2)(3a x )

1

:;;4x:—480 o 9x2—y2+3x—y

120 | 3 5[4 =20 :(Qx2 -y2)+(3x-y) :(3x +y)(3x -y) +(3x —y) =(3x -y)(3x +y +1)
40 |4 alB2=24 95. xz—x—72=(x—9)(x+8)

10 |5 024 26 4 o . b X 100. 49x*-77x+30

2 | 2 =(x-29)(x*+20) 3621202 + 4% = (49%) - 77(49%) +1.470
1 +36a%’ - 36a%b? 1470 | 7
ax-bxtb-a-by+ay 36a* - 84a’h? + 49b" - 36a%? 20 |7

=(ax +ay—a) —(bx +by —b) —(6,32 —7b2)2 a5ty 30 5
=a(x+y-1)-b(x+y -1) - , N , 6 75=35
=(a-b)(x +y-1) =(6a” +6ab - 707) (6a” ~6ab -7b°) 706= 42
6am-3m-2a+1 97 &% 1P -9n? —6rmn +4ab +4b? 042 35 77
= (6am-am)- (2a-1) = (a2 +4ab +4b?) - (n? +6rm +on2) _ (49x-35)(40x-42)
=3m(2a-1)-(2a-1) =(3m-1)(2a -1) -

- 15+14x-8x°

=-(8x* -14x-15)
=-[(8%)* -14(8x) -12q]

(a+ 25 ~(mean)’

(a+2b+m+3n)(a +2b-m —3n)

=(7x-5)(7x-6)

% 138 @J,Eazt@@l_ Eaag 101. x* - 2abx - 35a°b?

120 4 ' 9 3 3 + 36a2b2 — 36a2b2
A R
= %. s

2 |2 020 6 14 +1442%° _1aaatt S \XT ab)’ -36a’b?
(ex-20)(8x+¢) = (x-ab-+6ab)(x ~ab -6ab)

1 =-
42

= —(2x—5)(4x +3)
= (5— 2x) (4x +3)

81a® +144a’b® + 64b" -144a°p®

=(9a* +&0°)" -144a'b®

x+5ab)(x—7ab)

= (9a* - 12a%° +80°)(9a* +12a%° +8b°)



2 2 2
102, 125x° - 225x +135x - 27 =(5x -3)° 116, 49a° - x* -9y +6xy

103, (a-2)" -(a+3) =-[ (x* - xy +0y?) -a027]
- (a-2+a+3)(a-2-a-3) ={za +1)( ) = -[(x-ay)"* -a02t]
104. 4a’m+12a’n-5bm-150n =-(7a+x-3y)(-7a +x -3y)

= (4a2m+ 12a2n) - (5bm + 15bn) =(7a+x-3y)(7a-x +3y)

=4a° (m+ 3n) —5b(m+3n) :(m +3n) (43.2 —5b) 117. x*-y?+4x2 +4-4yz -47

(

4
105. 1+6x3+9x% = (l +3X3)2 = (x4 +4x2 +4) _(yz +4yz +4ZZ)
106, a*+3alh-40h =(a° +8b) (e %) E

107. 117 +8a%’ = (m+ 2ax) (n? - 2am +4a%2)

X2+ 2)2 —(y +22)2
X2 +2+y+22)(x2 +2-y —22)

108. 1-9x° +24xy -16y? 18 a°-64= (a - )(a2 +4a +16)

=-[(ox -24xy +16y?) -]
= —[(3x —4y)2 —]]

- - [(ax-ay +1)(3¢-ay 1]

19. 8+ x° :(a +x)(al4 -a’x+a’x’ -ax’ +x“)
120. a°-3a%-54b =(a3 —9b) (a3 +6b)

121. 165+4x-x*

=-(x*-4x-165
~(5x-y +1)ry -39 e -acasd)

109, 1+11x+24%° ff il 51?5 _151
=(24x)? +11(24x) +24 L I ‘4
_(x+)(2ax+3) - - (x-19)(x 11

83
=(3x+1)(8x+1) =(15-x) (x+11)

122 a*+a’ +1
110. 9x%y3- 27x°y* - 9x°y® = 9x%y? (1—3x - x3)

_ta &
111. (a2 +b? —cz)2 -9x°y? a'+2a’+1-a’
:(az +b* - +3xy)(a2 +h* -¢? —3xy) =(a2+1) -a?

112. 8(a+1)’-1

2 6 3 3
=[2(a+1) —]] [4(a +1)2 +2(a +l) +]] 123. XZ_ a1 = E% +%§E§— %@
= (2a+2—1)(4a2 +8a +4 +2a +2 +1) 8y yg
=(2a+1)(4a2 +10a+7) 124. 16X2+?+%=§4X +§

113, 100x*y® -121nd 125, a’h*+4a’h*-96
' +100-100

= (10x2y° + 11177 ) (10x%y? - 11n7)

a'h*+4a’’+ 4 -100

= (a%? +2) 100

= (a%? +2+10)(a? +2-10)
115, 1+1.000¢° =(1+10%°)(L-10%¢ +100x") = (a%* +12) (a%? -8)

114, (@2 +1) +5(a® +1)-24
:(a2 +1+8)(a2 +1—3) :(a2 +9)(a2 —2)



126. 8a’x+ 7y + 21by - 7Tay —8a°x +24a’bx
=(7y+21by - 7ay) +(8a°x -8a’x +24a%0x)  130- 729- 125¢°y* = (9 -5xy )(81+45Xy +25X2y8)
= 7y(1+3b—a) +8a2x(1—a +3b) 131. (x+ y) +X+ y:(x +y) +(x +y) :(x +y)(x +y +1)
= (1+3b—a)(7y+8a2x)

. " 132. 4—(a2+b2)+2ab
127. X" +11x° -390

300 | 3 4-a?-p*+2ab
130 | 2 132=26 L
65 |5 5(3=15 4-a2  +2ab-b?
13 [13 026 15 11 =4-(a? -2ab +b?)
1 =(x? +26)(x* -15) —4-(a-b)

128, Zt?fﬂ:n;l_ogﬂ;mq) =(2+a-b)(2-a+b)
= -[(10m)* - 33(10m) -70] 133 -yl Hx-y
__(1om-3s)(10m-+2) =(x2-y?)+(x-y)

: )?m ) = (x=y)(¢ v ) #(x =y) {xcy) (< 0y 4y 1)
=-(2m-7)(5m+1
=(7—2m)(5m+l) 134. a®-b*+a’-b?

(@*-b7) +(a® -0°)
Ea+b)( ) (a—b)(a2 +ab +b2)

a-b)(a+b+a® +ab +b?)

129. 4(a+b) -9(c+d)’
=[2(a+ b) +3(c +d)] [2(a +b) —3(c +d)]
=(2a+ 2b+3c+3d)(2a +2b-3c —3d)
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1 3¢ -3 7. 3+ oy 2 X-x+xXy-y
(-l =bY) - -2) ey )

2 3¢-3x-6 =3a(x+y) (¢ -y +y) = x(x2-1) +y(x2 -1)
=3(x¢-x-2)=3(x-2)(x+1) 8 4eb"~dabn+an’ =(¢-1)(x+y) =(x +1) (x 1) (x +y)

3, 2a’x - 4abx +2b°x =a(4b2—4bn+n2)=a(2b—n)z 13. 2a%+6a%-8a
=2x(a” -2ab+1°) 9 X' -3 -4 =2a(a” +3a-4) =2a(a +4)(a -1)
-ox(a-bf =2x(a-b)(a-b) =040 +) 10 16X - 48Xy + 3647

4. 2a°-2 =(x+2)(x-2)(x* +1) = ax (4 - 123y +9y?) =ax(2x -3y)’
=2(a®-1)=2(a-1)(a* +a+1) g9 a’-at-a+l 15, 36— xy-37 +y°

o )l “(oc —¢y)- (o7 )
za(a’-3 -28)=a(a-7)(a+4) =4 (a-1)-(a-1) =x(3x-y)-y* (3x-y)

6 X dx+xi-4 =(a-1)(a" -9) - (3x-y) (¢ - y2) =(3x -y) (x +3)(x )

—(x3+x2)—(4x+4) =(a—1)(a+1)(a—1) "
=X (x+1) 4(x+1) 11, 2ax’-4ax+2a
( )(x+) (x+2)(x—2)(x +1) :2&1(x2—2x+1):2a(x-1)2

5a*+5a
=5a(a*+1)=5a(a +1)(a’ -a +1)



17.

18.

19.

21

23.

24.

25.

26.

Bax® - ax-2a

= a(6x2 - X —2)

=a(36x% -6x-12)

_a(ex-4)(6x+3)
23

=a(3x-2)(2x+1)

n*-81

27.

= (" -9)(r* +9)=(n +3)(n-3)(r* +9)

8ax’-2a

=2a (4 -1)=2a(2x 1) (2x +1)

:ax(x +5)(x +5)

ax®+10ax® + 25ax
= ax(x2 +10x+25)
x3-6x2-7x

= x(x2 —6x—7)
=x(x* -6x~7 +16-16)
x(x2 -6x+9-16)
x[(x—3)2 —42]
=x(x-3+4)(x-3-4)

= x(x+1)(x—7)

m° + 3’ - 16m-48

= (m® +3m?) - (16m+48)
=n? (m+3)-16(m+3)
= (m+3)(n? -16)

= (m+3)(m-4)(m+4)
X3 - 6x2y +12xy* -8y°

vl

a+ b) (a2 - bz) - (a2 —bz)
(¢ -b)asb-1)
:(a+b)(a-b)(a +b -1)
32a°x - 48a%x + 18ab’x
= 2ax(16a* - 24a%h + °)
= 2ax(4a2 - 3b)2

= 2ax(4a® - ) (48* - )
X=X+ %% - x

= x(x3—x2 +x—1)

= x[x2 (x-l) +(x -1)] :x[(x - )(x2 +1)]

(x— 2y)3 =(x —2y)(x —2y)(x —2y)

28.

29.

3L

4% +32x-36

=16x% +32(4x) -144
144 | 2

72 |2 2?=4
3% | 4 4[BB=36
9 3 036 4 32

3 3

4
1 =(x+9)(4x-4)

=4(x+9)(x-1)
a (a+2)

(a2+a+2)(a -a- 2)
=(a* +a+2)(a-2)(a+1)

x® - 25x° -54

=(x-27)(x* +2)

= (x—S)(x2 +3x +9)(x3 +2)

= a(a5 +1)

:a(a+1)(a4 -a*+a’-a +1)

a’b+ 2a’bx + abx’® - aby?
=ab(a? +2ax+x* - y?)
= ab[(a+ x)2 - yz]
=ab(a+x+y)(a+x—y)
3abn - 3ab

=3ab(n? -1)
:3ab(m+1)(m—l)
81x*y+3xy*
=3xy(27xC +y?)

= 3xy(3x + y) (9x2 -3xy + yz)

(4x+ 36)(4x-4)

. x-3x%-18x°

= x(1-3x-18x%)

=-x(18x +3x -1)

= - x[(18%)° +3(18x) - 1§]

_-x(18x+6)(18x-3)
63

=-x(3x+1)(6x-)

=x(3x+1)(1-6x)

. Bax— 2bx + 6ab —2b*

= (6ax - 2bx) +(6ab -20°)
=2x(3a-b)+2b(3a-b)
=(3a-b)(2x+2)
=2(x+b)(3a-b)

. ant - 7ant +12am

= am(n? - 7m+12)
= am(m—4)(m—3)

42’3 - 4a°

=4a® (x3-1)
=43’ (x—l)(x2 +X +l)

. 28Xy - Txy?

= 7xy(4x2 - yz)
= 7xy(2x - y) (2x + y)

. 3abx? - 3abx -18ab

=3ab(x2 —x—6)
=3ab(x—3)(x+2)

. x*-8x*-128

128 |4

32 |4 4[4=16
8 4 42=8
2 2016 8 8

1 = (x2 - 16) (x2 + 8)

=(x+4)(x—4)(x2 +8)

. 18Xy + 60xy” +50y°

=2y(9x* +30xy +25y?)
= 2y(3x+5y)(3x +5y)



57.

-1

60.

w3 (-2x)(a+)+y*(a+) 5L 9(x-y) - (x-)
:(a+1)(x2-2xy+y2) =(x—y)[9(x—y)2 ]]
=(a+3)(x-y)(x-y) =(x-y)[30c-) +1) [alx

. X+ 2x2y - 3xy? (x y)(3x -3y + )(3x -3y —1)
=x(x2+2xy—3y2) 52. 6a’x-9a’-ax?
=x(x+3y)(x—y) :a(6ax-9a2-x2)

45, a’x-4b*x+2a%y -8b%y :—a(xz-eax+9a2)
=|a’x - 4b®x) +(2a%y -8b%y =-a(x-3a)(x-3a

( )+( ) (x~3a)(x-3a)
= x(a2 —4b2)+2y(a2 —4b2) =a(3a— x)(x-Sa)
(a2 _ g2
ey =
=(a- + +

TR, =a(p4-1252°)

%. 45a°x" - 208" = a(4-5a) (16 +20a +25a2)
=5a’ (9x* - 4)
=50 (3" +2)(3x¢ -2) B4, 70" +26%° - 24

a7 a*-(a-12) =2x? (35x° +13x -12)
= (a2 + a—12) (az -a +12) =2x" [(35)()2 +13(35) '420]
] , 40 | 2
=(a+4)(a-3)(a®-a+12) 010 | o

48 bx’-b-x*+1 105 | 5
= (bx2 - xz) —(b —l) 31 73
=% (b-1)-(b-1) 1
=(b-1)(x*-2) 22[7=28
=(b-1)(x+1)(x-1) 3B=15
o + B — 56x2 028 15 13

49. -
2+ 3x-28) - (50 20)35c-15)

=2x? (x+7)(x—4)

30a? - 55a-50
=(30a)? -55(30a) -1.500 55.
1.500 | 2
750 |2 522 =20
375 |5 5 [B=75
75 |5 075 26 55
30a- 75)(30a+ 20
o |» oo
3 =(2a-5)(15a+10)
=5(2a-5)(3a+2)

=2x* (5x + 4)(7x - 3)

a’+6a°-552°
=a°(a* +6a° -55)
=a (aL2 + 11) (a2 —5)

56. 16a°h-56a’h°® +49ab®

61.

62.

= ab(16a’ -56a°h? +49%")

= ab(4a” - 707)’

7x° +32a°x" -15a*x°

=3 (7x* +32a%x -15a%)

=% [(7x2 )’ +32a%(7x?) —105a4]
105 5

21 | 3 57=35
7 |7 31=3
1 | 0w 8RR
_x2 (7 +35a2) (7 - 3a2)
7

= xz(x2 +5a2)(7x2 —3a2)
X2m+2 _ X2y2n
- (Xm+1 + Xyn)(xm+1 _ Xyn)
= x(xm + y”)x(xm - y”)
= (e y) (=)

. 2x*+5x* -54x -135

= (2x* - 54x) +(5x° -135)

=2x(x* - 27) +5(x* -27)

= (x3 —27) (2x +5)

= (x—3)(x2 +3x +9)(2x +5)

ax® +ax?y +axy? - 2ax’ -2axy -2ay’
:a(x3+x2y+xy2 -2x% -2xy —2y2)

= a[(x3 +XCy+ xyz) —(2x2 +2xy +2y2)]
= a[x(xz Hxy+y?) -2(¢ +xy +y2)]
:a(x—z)(x2 +xy+y2)

(x+ y)4 -1

et oo 4

= (x2 +2xy +y? +1)(x +y +1)(x +y —1)
B’ +3’+3%

= Sa(a4 +a’ +1)

=3a(a’ +a’ +1+a’ -a?)

= Sa[(a“ +2a’ +1) —az]

= Sa[(a2 +1)2 —aZ]

:3::1(a2 +a +1)(a2 -a +1)



EJERO A 0108 9 Ox* +9x°y -2 - xy

=(9x +9x y) (x +xy)
=0’ (x+y)-x(x+y)

-a* = (9x x)(x + y)
1+ a“)(1+a2)(1+a)(1—a) = x(9x2—l)(x+y)
2 a-1 =x(3x+1)(3x—1)(x+y)
a +1) (a3 1) 10. 12ax*+33ax?>-9a

=3a(4x* +11¢ -3)

3 X*-41¢ +400
400 |4

_3a(ax+12)(4x° -1)

100 |5 4=16

4210 j 025 i:isl =3a(x" + )(A;fx 2-1)
1 = (x* -25)(x* -16) =3a(x? +3)(2x+1)(2x-1)
= (x+8)(x-5)(x +4)(x -4) 11. X°-¥’

4. a*-2a’h?+b* (X +y )(x“—y“)
=(a-b) = (¢ +y") (¢ +y7) (¢ -7)
=[(a+b)(a—b)]2 :(a +b)2 (a —b)2 = (x“ +y“)(x2 +y2)(x+y)(x -

5 X°+x°-2x 12 x*-7x°-8
:x(x“+x2—2) :(X3‘8)(X3+1)
=x(x? +2)(x* -1) =(x-2)(x +2x+4)(x* +1)

:x(xz +2)(x +1)(x _1) :(x—Z)(x2 +2X +4)(x +1)(x2 -X +1)

6. 2x' +6x°-2x-6 13 64-%°

=(8+x)(8-x)

(2x +6x°) - (2x +6)
2:¢(x+3)-2(x+3)

R
=2(x*-1)(x+3)
= 24(x—l)(x2 +X +1)(x +3)
=3(x* -81)
=3(x? +9)(x* -9)
:3(x2 +9)(x+3)(x—3)

8 16X4‘8X2yz +y' :2[(4x2)2 +3(4x2)—4]
=(4¢-y?) 2(ax2 +4)(ax2-1)

=[(2x+ y)(2x—y)]2 - 4

a’’ -a’h® +b°
a’-a’ )(ab b)
a3(a bz) b3(a bz)
(a bz)(a b3)
(a+b)(a b)(a b)(a2 +ab +b2)
15 8x*+6x*-2

=2(ax* +3x2-1)

1 1" 1 o)

= (2x+ y)(2x - y)(2x + y)(2x —y) = 2(X2 +1)(4X2 _1) =2 (Xz +1)(2X +1)(2X _1)

= 3a[(4x2)2 +11(4x?) —12]

5(2+ (4 2x+x)( )(4+2x+x2)

- (ms
= (m+3)(m-

-3

16 a*-25a2 +144
144 | 4

36 |4 4°=16

9 3 F=9

3 3016 8 25
1

=(a?-16)(a*-9)

=(a+4)(a—4)(a+3)(a —3)
17. a®x*-a’y®+2ax® - 2ay®
(azx3 a2y3) (2ax3—2ay3)
(x y)+2a(x3—y3)
(a2 + 2a) (x3 - y3)
ala+2)(x-y)(x +xy +y’)

18. a*+2a’-a’-2a

9)

mAmA

| :(a3—1)2
=[(a —1)(a2 +a+l)]2

= (a —1)2 (a2 +a +1)2

20, m-729
= (mz

9
-3

(mf +ont +81)
3)(m' +9n? +81+9n7 -on?)
) (m-3)]( +18n7 +81) -onr]
3)[(m2 +9)f —9mZ]
3)(m2 +3m +9)(m2 -3m +9)

w

21 X~

N

= x(x2 +l)(x2 -1
= x(x2 +1)(x +1 (x —1)



2. XS X3y2+x2y3 y5

(e -xy?)+(y* -y?)
(¢ -y?)+y (¢ -y?)

v -y)

>

23, a'b-a®’-a’h® +ab*
=(a*0-a’h?) - (a%b° -ab?*)
=a¥b(a-b)-ab*(a-b)
=(a’-ab*)(a-b)
=ab(a® -b*)(a-b)
=ab(a+b)(a-b)(a-b)

24. 5a'-3.125
=5(a* -625)

(a +25)(a2 2)

5(a’ +25)(a +5)(a-9)

(a +2a) - (a +2a) -3

a +2a) - (a +2a) -3+4

[a+2a - a+2a ]]

)
o
+
N
g.:

'c‘,

a’+2a- 1+2)(a +2a-1-2)

(e
|
(
(
(a +2a+1)(a +2a- 3)
(
(
(
(
(a+

a+l) (a +2a-3+4 4)

a+l) [(a +2a+1 4]

a+1) [(a+1 4]

a+1) (a+1+2)(a+1-2)
at )(a+3)(a 1)
26, a’x*+2ax’-8a*-16a
= (a%x® + 2ax°) - (8 +16a)
=ax(a+2)-8a(a+2)
= (ax3 - 8a) (a + 2)

a(x3 —8)(a+2)

a(x - 2)(x2 +2X +4)(a +2)

(S
(e )0 -y +y2) () (x-y)

27. 1-a%°
= (1— a3b3)(1+ a3b3)
= (1— ab)(1+ ab +a2b2)(1+a3b3)

= (58 - 5a)(x +2)

(¢ -1)(x+2)

5a(x + 1)(x - 1)(x + 2)

2, aZ XZ + be bZ XZ aZ yZ

) -ay)
xz(az—b2)+y (b2 2)
X2 (az—bz)— 2)&12 -bz)

y
(- -y
(

-4

31 a*+a*-9a’-9a
(a +a) (9a2 +9a)

at+b (a-b)(x+y)(x —y)

5 16nf - 2507 +9
=(16n?)” - 25(16n7 ) + 144
144 | 4

36 |4 4*=16
(-a)(irab+a) st at?) o |5 geg
3 3016 9 25
28. 5ax® +10ax? -5ax -10a 1
- (50 +100¢) - (ax+108) _ {16 -16) (1607 )
L, ~ - 16
=5ax (x+2) 5a(x+2) :(nﬁ—l)(lemz—g)

=(m+1)(m-1)(4m+3)(4m-3)
34. 3abx’® -12ab+30x* -12b
= (3abx? + 30x%) - (12ab +12b)
=3x* (a+1)-12b(a +1)
=(3bx2 —12b)(a +1)
=3b(x2 —4)(a+1)
=3(x+2)(x-2)(a+1)
35. 3a’m+9am-30m+3a’ +9a -30
= (3a%m + 9am- 30m) +(3a° +9a -30)
=3m(a? +3a-10) +3(a? +3a-10)
=(3m+3)(a® +3a-10)
=3(m+1)(a+5)(a-2)
36. a’x’-5a’x+6a’+x* -5x +6
(ax 5ax+6a) (x 5x+6)
x-1) =a®(x2 -5x+6) +(x* -5x +6)
= (a® +1)(x -5x +6)
=(a+1)(a? -a+1)(x-3)(x -2)

37. 2 (x- y?)-(2x-1)( -y?)

el olr) e e o)
B e 20
-ala2-9)(a+1 >
= (a+3)(a 3)(a+l) ;Xzy))(fj;i/g(_xlzl)

P a’x’+a’x-6a’-x2 -x+6 =a(x+? XZ_X+1)+3aX(]X+1)
=(a?x? +a’x-6a?) -(x* +x -6) = (x+ ) -x+1) 3
=a?(x? +x-6) -(x* +x -6) =(x+1)(a’ -ax+a +3a4
_(a 1)()( rx— 6) i(x(+1)()a(xzz+2ax+e)1)
:(a+1)(a 1)(x+3)( —2) (X+1)(X+1)2:a(x+1)3



EJERQ A O 109 6 2a’-2a’-4a®-2a’h® +2ab® +4b°

= (2a* - 2a° - 4a?) - (2a20? ~2ab? -4b?)

1 ZQX‘( ::’i yg) = 2;(12 (a2 - a; (2) —2b2)(a2 -a -2)
=2(a2-a-2)(a? -t
=x(xt - y*) (x* +v) a2\ (as1)asb)(a-
=x(x +y2) (02 - y?) (x* +y*) 2(a-2)(a+1)(a+b)(a-b)
:X(X2+yz)(x+y)(x—y)(x“ +y4)

7. X% +5x° -81x? - 405x
= (x6 + 5x5) —(81x2 +405x)

2 x°-40x’+144x
=x(x* - 40x? +144)

= x(x - 36) (s -4) ( (x+5))-(81x()x+5)

=x(x-g)(cr)(xe2)(x-2) TS

. 3; 46ab3 =x(x4 81)(x+5)
) ) = (¢ -6)( +9)(xc+5)

m\@ rab)ta x(x+3)(x-3)x +9)(x +5)

=a’(a® +b°)-a(a® +b?)
el

= a(a2 —1)(a+b)(a2 -ab +b2)

= a(a+1)(a—1)(a +b)(a2 -ab +b2)

3-3°

=3(1-a°)

=3(1-a%)(1+2°)
(L

=3 —a)(1+a+a2)(1+a)(1 -a +a2)

8.

9 4ax? (a 2ax+x) a®+2a’x -ax?

4 4x*-8x*+4
:4(x“ -2x +1)

a(x2-1)(x*-1) a¢ (a-x)" -a(a® -2ax +x°)
- axe 1) (x-1f _( e )z )( -~
: aa(:bb) - i - (a-x)
= (2x+1)(2x ( )

= a(a3 + b3)(a3 - b3)

=a(a+b)(a® -ab+b?)(a-b)(a? +ab +b?)

1. (o -a)

10, X" +x*-81x*-81

(x ) (81x +81)

x“(x3+1) -81 (x +1)

=(x* 81)(x +1)

= +9)x¢ -9) (x+1) (" -x 41
( x=3)(x+1)(x¢ -x+1)

>

= (3% - 75¢¢) - (48x2 -1.200)

=3x* (x* - 25) - 48(x¢ -25)

=(3x" -48)(x* - 25)

=3(x* -16) (x +5)(x-5)

=3(x +4)(x* -4)(x +5)(x -5)
=3(x +4)(x+2)(x-2)(x +5)(x -5)

13, @ -x’+a’x-x

(ax X) (ax X)

=x (a6 —1)+x(a6 —1)

= (+x)(e"-1)
=x{x+1)(a’-1)(a+1)

=x(x+1)(a-1)(a? +a +1)(a +1)(a* -a +)
g -82x* +81)

X
(a x(x 81)(x l)

EJERO O 0110 =afa- x)(x+9)(x-9)(x+1)(x -1

1 XC+x*-x-1 2 X -4x2+X+6 3 a’-3a’-4a+12 4, M-12m+16
11-1-1(+1 1-41 6| -1 1-3 -4 12| +2 1 0 -12 16| +2

12 1| -1 5-6| 2 -2-12 2 4-16

12 1 0 1-56 0 -1 -6 0 12 -8 0
(a®-a-6)(a-2) (r? +2m-g)(m~2)

(x2 +2X +1)(x —1)

(x+1)"(x-1)

(m+ 4)(m-2)2(m—2)



5. 2x3-x?-18x+9

2 -1 -18|9 +3

6 1579
2 5 -3 0
:(2x2+5x—3)(x—3)
2 5 -3 -3
-6 3
2-1 0

=(2x-1)(x-3)(x+3)
6. a’+a’-13a-28
11-13 -28| +4
4 20 28
15 7 0
(v
7. X2 +x+2
1 2 1|2 -2
-2 0 2

101 0

- (¢ +3)x+2)

g n*-7n+6

:(n2+n—6)(n —1)
-(r+3(-2)n-1)

9 x*-6x2+32
1 -6 0 32]-2
-2 16 -32|
1-816 0

:(x2 -8x +16)(x +2)

(-4 (x+2)

10. 6x°+23x*+9x-18

6 23 9 -18]-3
-18 -15 18
6 5-6 0

:(6x2 +5X - 6)(x+3)

=[(6x)* +5(6x) - 36| (x +3)
_(6x+9)(6x-4)(x+3)

=(2x+3)(3x-2)(x +3)

11. )(4 —4X3 "'?)X2 +4x -4

1-4 34-4]41
1-30 4
1-3 04 0
=(x -3 +4)(x-1)
1-30 4|-1
-1 4 -4
1 -4 4 0
(x2—4x+4)(x—1)(x+1)
-2 (-1
12, X*-2x3-13x* +14x + 24
1-2-13 14 24| +2
2 0 -2 -24’7
1 0-13 -12 0
=(x* -13x - 12)(x -2)
1 0-13 -12| -1
-1 1 12
1-1 -12 0

~(x-)eIx-2)(e )
13 a*-15a-10a + 24
10-15-10 24
1 1 -14-24
11-14-24 0
=(a®+a? -14a- 24)(a-1)
1 1-14 -24 -2
-2 2 24
1-1-12 0
=(a®-a-12)(a-1)(a+2)
—(a- e +9a-Ya+2)

14. n*-27n*-14n + 120

_+1

1 0 -27-14 120| +2

2 4 -46-120
12 -23-60 o
(n*+2n2 - 230 - 60)( )

1 2 -23 -60
-3

1-1-20 0
s

=(n —n—20)(
- (-9 (n+4)r-2)(n

15.

16.

17.

x*+6x%+3x+ 140

16 0 3 140%
-4 -8 32 -140

1 2-8 35 0

= (x3 +2x% -8X + 35)(x +4)
1 2 -8 35’;5
-5 15 -35
1-3 7 0

=(x? - 3x+7)(x +4)(x +5)

8a*-18a® - 75a% +46a + 120
8 -18 -75 46 120 |-2

-16 68 14 -120 |
8-3% -7 60 0
=(8a®-34a - 7a +60)(a +2)
8 -34 -7 60| +4

2 -8-60

8 -2 -15 0
:( 2—2a—15)(a+2)(a—4)
=[(8a)? - 2(8a) ~120] (a +2) (a -4)
120 4
30 | 3 4B=12

10 |2 5@=10
5 |5012 10 2
:(aa—lz)(8a+:[c2(a+2)(a—4)
- -4+ 5o )(a-4)

x*-22x*-75

1 0-22 0 -75|_+
5 2515 75

15 3 15 0

=(x® +5x* +3x +15)(x -5)

103 0

- (¢ +3)(x-5)x+9)



18.

19.

20.

21, 4x°+3x* -108x° - 25x* +522x +360 8= 95y 4 5% -5

15x* +94x° - 5x* ~164x +60 4 3-108 -25 522 360 12 i 1 0-251 0 -25 |1
15 94 -5 -164 60 1 -8 10 196 -342 -360 -1 1 24 -25 25
15 109 104 -60 4-5-98 171 180 O 1-1 -24 25 -25 0
15 109 104 -60 O :(4x“—5x3—98x2+171x +180)(x +2) :(x“—x3—24X2 +25x—25)(x +1)
= (15x* +109x* +104x - 60) (x -1) 4 -5-98 171 180 [+3 1 -1 -24 25 -25+5
15 109 104 -60 ’»67 12 21 -231 -180 5 20 -20 25 ’7
-9 -114 60 4 7 -7/ -60 0O 1 4 -4 5 0

o 19 00 = (@t + ¢ - 77x-60) (x+2)(x -3) (5 + 4 -4 +8) (x +1)(x -5)

= (15%¢ +19x-10) (x -1)(x +6) 4 7 -77 -60 | +4 ; 4 -4 5o
=150 +19(15) -150] (x-1)(x +6) 16 92 €0 -5 5 -5 ’7
_ (25x+ 25)(15% - 6)(x - 1) (x +6) 42315 0 1-1 1 0
i 53 = (ax? + 23 +15)(x+2) (x -3) (x -4) = (3 - x+1) (x +2) (x-5) (x +5)
:(3X+5)(5x—2)(x—1)(x+6) :[(4)()2+23(4x)+60](x+2)(x-3)(x—4) . .
- [(ax+20)(axr Y (x+2) (x -3 (x -] sa > 2% 5 TR
X© - 216 + 16x° +108x - 144 2 -80 0 3 -12| +
10-21 16 108 -144 [+2 = (x#5)(ax+3(x+2)(x-3)(x-4) 8000 12’>

2 4 -34 -36 144 22, n°-30n°-25n° ~36n ~180 2 0003 0
12-17 -18 72 0 10780725 736 A2 (5004 9)(a-a)
L -2 4 52 -54 180
= (x* +2x¢ -17x¢ -18x +72)(x -2) T o 2 K+2x-15¢ -3¢ -6x+45
1 2 -17 -18 72| -3 12-15 -3 -6 45|+3

3 3 a-72|  =(n'-2n’-2en®+2m-00)(n+2) 315 0-9 -45
1 -2 -2 27 -9 | -5
1-1 -1 24 0 — 15 0-3-15 0
=(x® - -14x+24 (x -2)(x +3) o % =(x* +5x* - 3x-15)(x -3)
1 -1 -14 +2 1(_7 5 )(0 (o +9 150-3 -15) -5
B =(n® - 7n* +9n-18)(n +2)(n +5 }7
1 1—122 a e _18‘76 1_(5)2 2 l(f
6 -6 18 -

= (x® +x-12)(x - 2)(x 3)(x-2) =T 3 o =(x*-3)(x-3)(x+5)
= (x+4)(x-3)(x-2)(x +3)(x -2) (0 -n+3)(n+2)(n+8)(n —6) 27. X+ O +4x" 42 ~113¢ ~108x 36

=(x+4)(x-3) (x+3)(x-2)° 23 6x°-13«'-81x*+112x* +180x-144 L1 6 4 -42 -113 ~108 -36|-1
6 -13 -81 112 180 -144 [+2 ~1-5 1 4 72 36

a°-23a°-6a’ +112a +96 12 -2 -166 -108 144 15-1 -4 -72 -36 O
1 0-23-6 112 9% |-1 6 -1 -8 -54 72 0 = (x* +5x* - x° -41x% -72x -36) (x +1)
-1 1 22 -16 -% " =(6x'-x-83¢ -54x+72)(x-2) 1 5 -1 -41 -72 -36| -1
1-1-22 16 9% O 6 -1 -83 -54 72| -3 -1 -4 5 36 36
=(a* - a® -22a* +16a +96)(a +1) -18 57 78 -72 ’7 14-5-3 -3 0
1 -1 -2216 9% |-2 6 -19 -26 24 (x* +4x® -5x* -36x -36) (x +1)(x +1)
-2 6 32-9 }7 =(6x® -19x* -26x +24 (x 2)(x+3) 1 4-5-36-36/-2
1 -3 -16 48 © 6 -19 -26 24 -2-418 36
=(a3_3a2_16a+48)(a+1)(a+2) 24 20 24 12-9-18 0
1 -3 -16 48 | +3 6 5 -6 0 (x°+2x% - 9x-18)(x +1)°(x +2)
3 0 -48 =(6x® +5x-6)(x - 2)(x+3)(x -4) 12-9-18
1 0-16 0 =[(6x) +5(6x)- 3¢] (x-2)(x+3)(x-4) -2 0 18
=(a*-16)(a+1)(a+2)(a-3) (6x+9)(6x-4)(x-2)(x+3)(x-4) 10 9 O
:(a+4)(a—4)(a+1)(a+2)(a —3) - 32 (x —9)(x+1) (x+2)

=(2x+3)(3x-2)(x-2)(x+3)(x -4) = (x+3)(x-3)(x +1)} (x +2)°



. a®-32a" +18a° +247a° ~162a ~360 29 - 41x* +184x" -144
1 0-3218 247 -162 -360 | -1 ! f "1‘142 1;'3 1‘14‘1:2 }i
-1 1 31-49 -198 360
11 -40-40 144 144 O
1-1-31 49198 -360 0 e
. = (3 + x* -40x° -40x® +144x +144) (x -1)
=(a®-a* -31a° +49a? +198a -360) (a +1) 11 40 -40 144 144 |1
1-1 -31 49 198 -360 +2 1 0 40 0-144 |
2 2-58-18 360 T0 40 0% O

11 -29-9 180 0

=(a* +a® -29a2 -9a +180)(a +1)(a -2)

11-29-9 180| +3 -
3 12 -51 -180 a1 a

14-17-60 0 1

(x -40x* +144)(x—1)(x +1)
(x* -36)(x* -4)(x-1) (x +1)
ﬁ(” 6)(x-6)(x +2)(x -2) (x -1) (x +1)

8a®+6a* +103a° -344a’ +396a -144
-8 6 103 -344 396 -144 [+2
= (a® +4a2 -17a- 60) (a +1)(a-2)(a-3) . 2'12 'z 1;22'3?‘2‘ 14:
14 -17 -60| -3

— =(a°-6a* -6a° +91a% -162a +72)(a - 2)

-3 -3 60

R | 1 -6 -6 91 -162 72| +2
t1-20 0 2 -8 -28 126 -72|
=(a2+a—20)(a+1)(a—2)(a—3)(a+3) 1 -4 -14 63 -36 0
=(a+5)(a-4)(a+1)(a-2)(a-3)(a +3) = (a* - 4a° -142° +63a-36)(a -2)(a -2)
| 2x°-10x° - 34x* +146x° +224x° -424x -480 1 -4 -14 63 -36]| +3

2 -10 -34 146 224 -424 -480| -1 3 -3-51 36 ’7

-2 12 22 -168 -56 1-1 -17 12 0

2 -12 -22 168 56 -480 (a*-a-17a+12)(a-2)" (2 -3

=(2x° - 12x* - 22x° +168x* +56x -480)(x +1) ! _’i '227_5 =
2-12 -22 168 56 -480| -2 o
-4 32 -20-296 480

=(a®-5a +3)(a-2)" (a-3)(a +4)
2-16 10 148 -240 0 SN
3 X X" - 2X" +64x° +40x" -128

= (2x* ~16x +10x" +148x ~240) (x +1) (x +2) 10-20 -2 64 40 0 -128 [+2

2 -16 10 148 -240| +2 2 4 -32-68 -8 64 128’7
4-24 -28 240 12-16 -3 4 2 64 0

2-12-14 120 O =(x® +2x° - 16x* -34x° ~4x* +32x +64)(x - 2)

= (2x° -12x - 14x +120)(x +1) (x +2)(x -2) 12 -16 -34 -4 32 +64| -2

2 -12 -14 120| +4 "2 0 % 40 -&

10 -6 -2 032 0
= (x* -16x° -2 +32)(x -2) (x +2)
10-16-2 0 32 }a

8 -16 -120
2 -4 -30 O

= (25 - 4x-30) (x +1) (x +2) (x -2) (x -4) 4 1 0.8

=[(2x)° - 4(2x) - 60] (x +1) (x +2) (x ~2)(x -4) T4 0 28 0

_ (2x-10)(2x+ 6) (x+1)(x +2) (x -2) (x -4) =(x* +4x* - 2x —8[@& +2)(x -4)
2 1 40-2 -8|-4

= (x-5)(2x+6)(x +1) (x +2)(x -2)(x -4) -400 8

=2(x-5)(x+3)(x +1)(x +2) (x -2)(x -4) 100-20

= (¢ -2)(x-2)(x+2)(x-4)(x +4)



EJERAO A 0111

42am?n, 56m°nx, 70m*n’y

42| 14 56| 14 70| 14
313 4 4 5 5
1 1 1

143=42 14[@4=56 14[5=70
mcd 14 O 14m®n

75a*b®c?,150a°h'x?,225a%h®y?

75| 15 150 | 15 225 | 15
5 10 | 5 15 5
1 2 2 3 3
1 1
1505=75 1552=150 155[3=225

mcd 155 O 75a°b®

4a®b,8a°b?,2a%bc,10ab’c?

4|12 812 212 10| 2
2|2 4|4 1 5|5
1l 1
22=4 2[@=8 2=2 2B=10
mcd 2 O 2ab

38ax%y*,76mx*y’,95x5y°®

38|19 76 | 19 95|19
2 2 4 4 5|5
1 1 1

192=38 19[4 =76 19B=95
mcd 19 O 19x*y*

9. 3x®+15x*=3x* (x +5)
ax2+5ax:ax(x+5)
med x(x+5)

10 a?-b?=(a+b)(a-b)
a’-2ab+b? =(a-b)’
med (a-b)

1. nf+n®=(m+n)(n? -mn+n?)
3am+3an=3a(m+n)
med m+n

12 x2—4=(x+2)(x—2)
x3—8=(x—2)(x2+2x+4)

1 a?x,ax® mcd ax . 15a%b°c,24ab’x,36b*x? 1

2. ab?c,abc mcd abc 15(5 2413 36|3

3 2y iyt mod xiy 3|3 8 |4 12]4

1 2 |2 3|3

4. 6a’b®,15a°b* 1 1
6|3 15|3 5@=15 3@2=24 3°4=36
212 515 med 30 3b2
]?;[2:6 13 515 8 12x%yz®,18xy%z,24x%yz? 12

12| 3 18 |3 24| 3
med 3 0 3a%b® 412 6 lasla

5. 8am®n,20x’m? 212 2122 2
8|2 202 1 1 1
412 102 3@2%=12 3°2=18 3[4 [2=24
2|2 5|5 mcd 320 6xyz
1 1 . 28a%b3c*,35a%b*c®,42a%b°c’ 13
2°=8 2°3=20 28| 7 3| 7 42| 7
mcd 22 =4 4 |4 5 |5 6 6
0 4m? 1 1 1

7@=28 75=35 7B=42

6. 18mn?,27a’m°n* med 7 O 7a%b%c
]és : 27 2 10. 72x%y*z* 96x%y%z® 120x%y°z2" 14
A R T
1 1
3’@2=18 3°=27 S A I >

1 1 1
mCd322:9 8(3?=72 83@=96 835120
H omn med 803 O 24x%y?z°

BEJERO A 0112

1 2a?+2ab=2a(a+b) 5 X2 -x=x(x-1)
4a2—4ab:22a(a—b) xX3-x2= xz(x—l)
mcd 2a mcd x(x—l)

2 6xy-6Xy=20xy(x-1) §  30ax-15¢°=503x* (2a-x)
9C°y* +18x°y* =33y (x+2)  10axy? - 204y =512xy? (a - 2x)
med  3x%y mecd  5x

3 12a’b’ = 4[Ba’p’ 7 18a*x°y" = 6[Ba’x’y"
42’0’ -8a’h’ =42’ (a-2b)  6a’x’y* - 18a>xy* = 6a’xy* (x-3)
med 4a’’ med 6a2xy*

4 ab+b=b(a+1) 8 5a’-15a=5a(a-3)
a’+a=a(a+1) a’-3a’=a’*(a-3)
med a+1 med a(a—3)

med x-2



13.

14.

15.

16.

17.

18.

19.

20.

28 + dax=2ax(x +2) 21.
x3=x2 -6x=x(x2 -X —6) =x(x —3)(x +2)
mcd x(x+2)
2 _q- _
9 -1=(3x+1)(3x -1) ”a.

9x* - 6x+1=(3x -1)°
med  3x-1
4a% +4ab+b® = (2a+b)
2a% - 2ab+ab-b? =(2a” ~2ab) +(ab -b?)
=2a(a—b)+b(a—b)
=(2a+b)(a—b)
mcd  2a+b
3%+ 3x-60=3(x* +x-20)
=3(x+5)(x-4)
6x’ - 18x - 24.=6(x* -3x -4)
=32(x-4)(x+1)
mod  3(x-4)
8C+y3= (2x + y)(4x2 -2xy +y2)
4ax’ - ay? =a(4x2 —yz)
=a(2x+y)(2x—y)
med  2x+y
2a°-12a’b+18ab? =2a(a? -6ab +9b?)
=2a(a—3b)2
a3x—9ab2x:ax(a2 —9b2)
=ax(a+3b)(a—3b)
a(a—Sb)
ac+ad - 2bc-2bd =(ac +ad) -(2bc +2bd)
=a(c+d) 2b (c+d)
:(a—2b)(c+d)
2¢? +4cd +2d 2 =2(c? +2cd +d ?)

= 2((:+d)2

mced c+d

mcd

3a?nt + 6a?m- 45a2 =34 (r? +2m-15)
=3a? (m+5)(m-3)
Ganx + 24amx - 30ax = 6ax ("’ -4m-5)
=32ax(m+5)(m-1)
med  3a(m+5)

23, a’+ab= a(a+b)

28.

29.

4%t -y? = (2x2 + y)(2x2 - y)

(2x2 + y)2 = (2x2 + y) (2x2 + y)
med 2x2+y

3x°- 3x:3x(x4 —l) :3x(x2 +l) (x2 —1)
=3x(x2 +l)(x +1)(x —1)
9x®-9x= Qx(x2 —l) =3 x(x +1)(x —1)
med 3x(x+1)(x—1)

24. 2x3—2x2:2x2(x—l)
3x2—3x:3x(x—1)
4% - 4x% =4%° (x —1)
med x(x—l)

covieili-g g
x* -5x% +6x% =x° (x —5x+6) ( )(x 2)

(e

ab+b?=b(
a*+a’b=a’
mcd a+b

+b)
b

(a+b)

x*-6x3+9x% =x* (x —6x+9)
med X (x—3)

. a%b+2a%? +ab® =ab(a® +2ab +b?) =ab(a +b)
= azb(a +b) (a —b)

a‘b-a’’= azb(a2 —bz)
mod  ab(a+h)

- 2x2+2x-4=2(x +x-2) =2(x +2)(x -1)

2x2 - 8x+6=2(x ~4x +3) =2(x -3)(x -1)
2¢-2=2(x-1)  =2(x+1)(x-1)
med  2(x-1)

- 2ax? -8ax=ax(x¢ -2x-8)  =ax(x -
=a(x -
2x(x -5)(x +2)

¢ - ax-6a=a(x’ -x -6)
33X - 10a%x =a’x(x* -3x -10) =a
mcd a(x+2)

2an‘ - 16an” +32a=2a(n" -8n’ +16)

(x+2)

(x+2)

= Za(n2 —4)(n2 —4) =2a(n +2)2 (n —2)2

2an®-8an =2an (n2 - 4)
2a’n®+16a° = 2a® (n3 + 8)
mcd 2a(n+ 2)

=2an(n +2)(n —2)
=2a’ (n +2) (n2 -2n +4)



30.

31.

32.

33.

34.

35.

36.

37.

38.

4% +8a-12=4(a® +2a -3) =2* (a +3)(a -1)

2a°-6a+4=2(a’ -3a+2) =2(a -2
6a’ +18a-24=6(a’ +3a-4) =312(a +

med 2(a 1)

b?=(2a+b)(2a-b)

8a° +b? = (2a +b)(4a? - 2ab +b?)

4a% + 4ab+b? =(2a +b)’

)
)a-3)
Ja-)

39. 3a’-6a=3a(a-2)
613—4aza(a2 —4)=a(a +2)(a —2)
a?b-2ab=ab(a-2)
az—a-2=(a—2)(a +1)
med  a-2

40. 3% -x= x(3x —1)
27x° - 1=(3x - 1) (9% +3x +1)

med  2a+b
% - 2x-8=(x-4)(x +2) 0x° - 6x+1=(3x -1)°
X2 - x-12=(x-4)(x +3) 3ax-a+6x-2=(3ax -a) +(6x -2)
X - 9% +20x = x(x* -9x +20) =x(x -5)(x -4) =af3x-1)+2(3x-1)
med  x-4 =(a+2)(3x-1)
a*+a=a(a+l) med - 3x-1
a’-6a’ —7a=a(a2 -6a —7) =a(a —7)(a +1)
a6+a=a(a5+1) =a(a +1)(a4 -a’ +a’ -a +1)
med  afa+1) 41

x3+27:(x+3)(x2 -3x +9)

2x - 6x+18=2(x* ~3x +9)
x* =33 +9x* =% (x2 -3x +9)
med  X*-3x+9

x?+ax-6a’ = (x+3a)(x—2a)

X2 + 2ax - 3a’ —(x +3a)(x -a)
x? + Bax + 9a” =(x +3a)2
mcd  x+3a

-1=(a +1)(a’ -1)=(a’ +1)(a +1)(a )

a*+a’+atl= (a +a) (a 1)

(a+1)+( +1) :(a2 +1)(a +1)

a’x+a’x+ax+x= (ax+ax) ( +X)

:azx(a+1) +x(a +1)

a +a3+a2+1:(a +a3)+ a’ +1)

(e il o)

54x°+250=2(27x° +125)  =2(3x +5)(9x? ~15x +25) :( *+1)a’ +1)=(a+1)(a” -a+1)(a" +1)

18ax - 50a= 2a(9x* - 25)

=2a(3x +5)(3x -5)

18x° + 60x +50=2(9x? +30x +25) =2(3x +5)°

med  2(3x+5)

(x2 - 1)2 = [(x +1) (x —1)] ’

% - 4x-5=(x-5)(x +1)

x*-1= (x2 +1)(x2 —1) =(x2 +1)(x +1)(x —1)

med (a +1)(a+1)

42. 2n? +4mn+2n? =2(m2 +2mn +n2)
- 2(men)
me +mén+mn? +n’ =mz(m +n) +n? (m +n)

= +n) (m+n)

med  x+1 m3+n3=(m+n)(m2 —rm+n2)
2—28ax=4ax(x—7) m3—rm2:m(mz—n2)
2 - 8atx? + Tax=ax(x? -8x+7)  =a’x(x -7)(x -1) = m(m+ n)(m—n)

ax* - 15ax° +56ax =ax’ (x? ~15x +56) =ax’

med ax(x—?)

(x-8)(x -7) med m+n



46. 2a’-am+ 4a—2m=(2a2 —am) +(4a -2m)
=a(2a—m)+2(2a-m)

=(a-1)(a® +a+1-3a) =(a+2)(2a-m)
=(a-1)(a*-2a+1)=(a-1)(a —1)2 2an? -’ =nt (2a-m)
a2-2a+1=(a-1)’ 6a’ + 5am-4nt =[(6a)° +5m(6a) -24n7]
a*-a=a(a’-1)=a(a+1)(a-1) =[(6a+8m)(6a-3m)]+2[3
a’-4a+3=(a-3)(a-1) =(3a+4m)(2a-m)
med a-1 16a2 + 72am- 40nT =8(2a’ +9am -5n7)

=8](2a)’ + 9m(2a) 10}
=8|(2a+10m)(2a-m) +2
=8(a+5m)(2a -m)

mcd 2a-m

47. 12ax- 6ay +24bx -12by = (12ax - 6ay) +(24bx —12by)
= 6x° [(2a)2—7(2a)-30] :6a(2x— y)+12b(2x—y)

4a.  16a’x+54x=2x(ga’ +27)
=2x(2a+3)(4a2 -6a+9)
128%x% - 42ax’ - 90x =6x° (2a? - 7a -15)

= [6X2 (2a - 10) (2a + 3)] =2 = (6a + 12b) (2x - y)

=32x*(a-5)(2a+3) =312(a+2b)(2x-y)
32a%x+ 24a2x - 36ax = 4ax (8512 +6a -9) 333+ 24p° = 3(a3 + 8b3)

= 4ax|(8a)" +6(8a) - 72] =3(a+2b)(a? - 2ab +4b?)

9a® +9ab- 180 =9(a® +ab -2b?)
=7 (a+2b)(a—b)
12a + 24ab =12a(a+2b) =4 Ba(a +2b)

=[4ax(8a+12)(8a-6) <4
=2%ax(2a+3)(8a-6)
=2ax(2a+3)(4a-3)

med  3la+2b
32a’x- 144a’x +162x =2x(16a* - 72a° +81) (o2
=2x(4a? - 9)° 48. 52 + 5ax + Say +5xy =5a(a +x) +5y(a +x)
:2x[(2a+3)(2a—3)]2 =(5a+5y)(a+x)=5(a+y)(a +x)
md 2x(2a+9) 15a° - 15ax” +15a%y - 15x%y =15a% (a +y) -15x* (a +y)

= (15612 - 15x2)(a + y)
=15(a®-x?)(a+y)
=53(a+x)(a-x)(a+y)
45 (xy+ y2) =32y 4207 +y 20a° - 20ay” + 20a°x - 20xy” =20a’ (a +x) -20y* (a +x)
| = (202 - 20y*)(a +x)
=20(a% - y?)(a+x)
:5@1(a+ y)(a—y)(a+x)
med 5(a+ y)(a+ x)

=y (2 + 2y +y?) =y (x+y)
X2y-2xy* -3y°= y(x2 -2xy —3yz) :y(x —3y)(x +y)
acy+ay'zay(+y?)  =ay(x+y)(x® -xy +y?)
xy-y* =y (- y?) =y(x+y)(x-y)
md y(x+y)



EJERCICIO 113 5. 8a*-6a’x+7a’’ -3ax® ; 2a’+3a’x-2ax’

= a(8a3 - 6a’x +7ax? —3x3) =a(2a2 +3ax —2x2)

1. 1F+8x+1 |—2XZ_5X_3 8a®- 6a’x+7ax? -3x° | 2a® +3ax -2x?(3x)
-12x*+30x+18 6 823 - 12a%x +8ax2 |4a—
38x+19 (+2) -18a%x+15ax% -3 + -3
2x*-5x-3 | 2x+1 6a2x+9ax2—6x3| 62X - 5ax? +x°3
7_2)(2_ X X —eaix+Baxt-x* 1
2x+1 | 2x+1 6a’x-5ax’ +x° | 2a-x
-2x-1 1 med 2x+1 6a?x + 3 | X
- X
-2+ X+ =X
2. 3(2a°-a%-6a) ; (6a®-2a-20)+2 2a-x | 2a-x
6a’-3a’-18a |3a’-a-10 -2a+x 1 med a(2a—x)
_aa3 2
Ga’t2a +20a 2a 6. (12ax* - 3¢ + 26ax® ~5ax +10a) + a
- a*+2a (:-a) 12x* - 3x*+26x° - 5x+10 | 3x* +3x® -4x® +5x -15 (5)
%’-a-10 |a-2 -12x* -12x° +16x? 20X +60 4
_an2
“satba 3 -15¢° +42x° -25x+70 (1)
5a-10 (+2) 15x" +15x° - 20x° +25x =75 | 15x° ~42x° +25x =70 (19)
a-2 |a-2 - 15x* +42x° - 25x% + 70X X

-a+2 1 med a-2

57x% - 45x2 +95x - 75 (5)
285x° - 798%? + 475x - 1.330 | 285x° —225x7 +475x% —375

3. 3B -6a'x+ax) ;& -4a'x+ad -85 +205¢ -475x+ 375 1
=152°-18a’x+3aX  =a(3a? -dax +x°) 25732 ~ o055 (+ —191)
=a(15a° - 18ax +3x?) 285x3 - 225x2 + 475x - 375 | 3x% +5

15a° -18ax+3x? | 3a% -4ax +x? - 285x° - 475x 95x
-15a° +20ax-5¢° 5 ~225¢ -375 (+-75)

2ax - 2x? (+ 2x) 3x*+5 | 3x*+5

3a% - dax+ x* | a-x -3*-5 1 med  3x2+5

-3a% +3ax 3a 7. 6X*-4xPy- 3x%y? +5xy° -2y" | 3x* —2x%y +9xy? -6y°* (7)
— ax+x® (+ —x) - 6x* +4x%y -18x7y* +12xy° 2x

a-x |a-x - 2LCY? +17xy -2y (+-y?)

—a+tx 1 med  a(a-x) 21x3—14x2y+63xy2—42y3| 21x2 -17xy +2y?
- 213 +17X%y - 2xy° —_———
4. (23 +4x*-4x+6) =2 .
( , , ) , , 3X2y+ 61Xy2 _42y3 (T y)
XT+2X°-2X+3 | X +X° -Xx+2 2 -1Txy + 2y | 3% +61xy -42y?
—y3_ 2 — - - -
Xox + x-2 1 S 2L+ 427Xy + 204y 7
. Eantiietaintid
xmox+l - a44xy+296y° (= -148y)
XC+x2-x+2 | X -x+1 2 o2 _
. 3x° + 61xy - 42y 3x-2y
-xXHXP-x X -3 +2xy <
oo oxe 2 (- R
2¢-2x+2 (+2) Sy 42y (-21y)
X -x+l [ -x+1 3x-2y | 3x-2y

-x+x-1 1 med X -x+l -3x+2y 1 med  3x-2y



4 3_ 2 _ ia -
8. (ax +3ax” - 2ax” +6ax 8a) a; o 3(2m4—4m3—mz+6m—3) ;

(x“+4x3—x2—4x) +X
e ., (3P - 6m" +8n? - 10n7 +5m) +m
X" +3X°-2X° +6x -8 X +4X° -X -4
4 s 2 6m*-12m*- 3m* +18m -9 | 3m* -6m° +8m? -10m +5
= X' =4X"+ X° +4x X
-6m* +12m® -16mf +20m-10 2

- x*- % +10x-8 (-1) .
- + - JEa—
X2+4x?- x -4 |x®+x*-10x +8 19 38m-19 ( 19)

a4 3 _ _
- +10x-8 1 3m’ - 6m’+8m’ -10m+5 | nf -2m+1
—_— - 3m* +6m® - 3n? 3n?
3+ 9x-12 (+3)
X*+x* -10x+8  |x° +3x-4 5’ -10m+5 (75)
33— 3 +4x " m’-2m+1| _nf-2m+1
-m+2m-1 1 med n? -2m+1

-2 -6x+8 (+-2)
X*+3x-4 | X +3x-4

-x*-3x+4 1 med x? +3x -4

10. Factor comin a

7(3a°-6a* +16a° -2a° +5a)  ; 3(7a° -14a* +33a° +4a® -10a)
=21a° - 42a* +112a° -14a% +35a ; =21a° -42a* +99a° +12a> -30a

21a* - 42a° +112a% ~14a +35 | 21a‘ -42a° +99a° +12a -30
-21a" +42a°-99a° -12a+30 1

13a°-26a+65 (+13)

21a*-42a®+99a’+12a-30| a’ -2a +5

-21a* + 42a° - 10542 21a?
- 6a’+12a-30 (+-6)

a’-2a+5| a’-2a+5

-a*+2a-5 1 med a(a2—2a+5)

12. Factor comun 2:

3 2 _ - - -
11 (45ax *75ax” - 18ax 30a) w3 2x%+2ax® +2a°x +2a° ; 10x° +4ax’ +10a’x +4a°

(24{:1X3 +40ax? - 30ax —50a) +2a 553+ 2ax? + 5a2x +2a°% | x® +ax? +a’x +a°
4(15x + 25x* ~6x-10) ; 5 (12x° +20x* ~15x ~25) —5x° -Bax? —Ba?x -5a° 5
60x° +100x? - 24x -40 | 60x® +100x* ~75x ~125 ( 5) 320 3 (+-3a)
- 60X* ~100x? +75x +125 1 S raltaix+a’ | @ +a?
5ix+ 85 (+17) - - ax X
12X +20x* ~15x-25 | 3x+5 T ad +a (+a)
-12x° - 20x° 4x? 2 + a2 I)(z_+a2
- x5 (+_5) -x2-a? 1 med 2(x2+a2)
3+5 | 3x+5

-3x-5 1 med a(3x+5)




13.

14.

15.

Factor comin 3 :

9x® +15ax® +3a’x -3a° ;

12x° + 21ax? +6ax -3a° (3)
12x° + 21ax® + 6a’x -3a° | 3x® +5ax’ +a’x -a’

-12x°-20ax® -4a’x +4a° 4

16.

ax® +2a’x +a® (+a)
3x*+5ax’ + a’x-a’
-3x° - 6ax® -3a’x

| X* +2ax +a’

3x

- ax’ - 2a’x-a’ (+—a)
x*+2ax+a’ | x* +2ax+a’
-x?-2ax-a’ 1 med 3(x? +2ax +a?)
Factor comin 2ab:
8a’b+4a’? +4ab” ; 12a*b-18a’h? +12a’b® -6ab*
3(4a®+2a%+20°)  6a° -9a’h +6ab? -°
12a°+ 6a’b +60° | 62’ -9a’b +6ab’ -
-12a° +18a°%b-12ab” +60° 2
24a%b-12a’ +120° (+12b)
6a®-9a’b+6ab> -30° | 2a® -ab+b?
-6a° +3a%h - 3ab? 3a
-6a’b+3ab’ -B° (+-3)
2a’-ab+b® | _2a2-ab+b?
-2a’+ab-b? 1 med 2ab(2a’ -ab +b?)

17.

Factor comin 3a’n?:
9a°n® - 33a*n® + 27a°n* -6a’n° ;
9a°n? +12a’n® - 21a°n* + 6a’n®

3a®-11a’n+ 9an® -2n® | 3a° +4a’n-7an” +2n° (5)
-3°- 4a’n+ 7an® -2n° 1

-15a°n+16an’ -4n® (+-n)

15a°+ 20a®n-35an® +10n° |15a* -16an +4n* (12)

-15a° + 16a°n - 4an’
36a’n-39an’ +10n° (+n)
180a”-192an+48n” | 36a” -39an +10n”

a

-180a? +195an- 50n° 5
3an- 2n? (+n)
36a%-39an+10n” | 3a-2n
- 36a% + 24an 12a
~ -15n+10n* (+-5n)
3a-2n [ 3a-2n
-Za+2n 1 med  3a%n?(3a-2n)

a’- a® +a* +1 |a®-2a* +a®+a-1 (a)
-a’+2a°-a> -a®+a’ a’

a® -a°+a*-a*+a’ +1

a®-2a°+a* +a’-a | a® -a°+a*-a’+a’ 4l
-a®+a’ -a*+a’*-a® -1 1
-a® +a° -a-1 (—1)
a® -a°+a*-a*+a® +1 | a*-a*+a+l
-a° +a* -a’-a a
-a®+2a*-a® -a+1l (-1)
a® -a*+a+l a°-2a*+a*+a-1
-a’+2a*-a*-a+1 1

o 2 (+2)
a®-2a*+a*+a-1[ a*-a®+1
-a’+a’ -a a
-1 (-9
at-a’+1 | a*-a’+1
1

-a* +a’°

—a*+a*-1 med a*-a*+1

Factor comin 2a:
Bax’ - 4ax® + 6ax? -10ax +4a ;
36ax* - 24ax® - 18ax? +48ax - 24a
18x* - 12x° - 9x% +24x-12 | 3x* -2x3 +3x2 -5x +2 (9)
-18x* +12x* -18x* +30x-12 6
-27x +54x-24 (-1)
27x*-18x® +27x% -45x +18 | 27x* -54x +24 (4x)
- 27x" +54x% - 24x%? 2
36x°+ 3x’ -45x+18 (+3)
108x° - 216x2 + 96x 12x° +x? -15x +6 (25)
-108x* - 9x? +135x -54 Lg—
-225¢ +231x-54  (+-3)
300x%+ 25x2 -375x+150 |75x2 -77x +18 (111)
-300x° +308x> - 72x 4%
333x° - 447x+150 (+3)
8.325x* - 8.547x+1.998 | 111x* -149x +50 (2.628)
-8.325x% +11.175x-3.750 75
2.628x-1.752
201.708x’ - 391.572x +131.400 | 2.628x -1.752 (+876)
- 291.708x? +194 472X 111x
-197.100x + 131400 (+-65.700)

X

3x-2 3x-2
-3x+2 1 med  2a(3x-2)




EJERCICIO 114 2. s®+6x’y-3x2-y® |2x3 X2y -2xy? +y*
-8x*+4x’y +8xy’ -4y° 4

1 2¢-5x¢ -6x+0 | 2x¢ -5x-3  10x’y+5xy?-5y* (+5y)

3 (x*+x° =2 -x) + x ;
(2 +2x2 -2x-2) +2

—23+52 +3x X 23 -xPy=2xy* +y° | 2X° +xy -y?
_— 3 2 3 2
-3x+9 (+-3) -2 =Xy + xy X Xoxtoxml X ox -l
T ovu v i X=X +x+l 1
2x*-5x-3 | x-3 -2X%y- Xy’ +y (+—y) Txemxemem
- 2x2 +6x 2x 2%+ xy -y’ 22+ xy-y? 0
—=3 o = A2 1 5x°-5x% +2x -2 | x*+x2 -x -1 (10)
EIYEY -5x*-5x* +5x +5 5
x3-2x2-5x+6 | x-3 (X) 0
-x3+3x2 NG 6x2 - Xy - yz 2% + Xy_yz -10x2 +7x+3 (—l)
T 2 _5x+6 -6 -3y +3y? 3 10x3+10x2—10x—10|10x2 -7x-3 (17)
3 2
N X2 -5x+6 “axy+2y? (+—2y) -10x"+ 7x°+ 3x D G
+5x-6 1 2+ xy- v | 2x-y 17x* - 7x~-10
2x-6 (+2) S exy N 170x?-119x-51 | 17x*-7x-10
x*-5x+6 |x-3 T -y (+y) -170x* + 70x+100 10
X 42 X 2x-y | 2x-y —49x+ 49 (+-49)
-3x+6 (+-3 “ox+y 1 med 2x-y 17X -7x -10 | x-1
x-3 |x-3 -17X +17x 17x
-x+3 1 med  x-3 T 10x-10 (+10)
4. 3a'+92’x+4a%’ -3ax® +2x*| a* +3a’x +a’x* -Bax® -2x* x-1 | x-1
-3a’-9a’-3a’x* +9ax® +6x* 3 “x+1 1 med x-1
a’x? + 6ax® +8x* (+ xz) 5. Factor comdn x

a*+3a°x+a’x? -3ax® -2x* | a® +6ax +8x% (3a) 2(2x5 +2x* - 2x? —2x)
-a*-6a’x-8a’x? a ax" +4x3 -4x-4|4x* -4x* +3x -3 (2)

-3a’x-7a°x* -3ax® -2x* (+—x) —4x* +4x3 -3x% +3x X
3a®+18ax + 24ax? |3a3+7a2x +3ax? +2x° (11) 8x3-3x’- x-4
-3a°-7a’x -3ax®-2x® 1 8x°-8x*+6x-6 | 8x°-3x* -x -4 (5)
11a®x + 21ax® - 2x° (+x) -8x3+3x%+x +4 1
33°+ T7ax+33ax? +22x° |11a° +2lax-2x* (14)  -5¢+7x-2 (-1)
- 333® - 63a%x +6ax? 3a 40x*-15x* -5x-20 |5x* -7x+2 (41)
14a’x+3% +22¢° (+x) -40x3+56x2 -16x 8
154a” + 294ax - 28x° | 14a” +39ax +22x° 41x° - 21x - 20
-154a% -429ax-242x* 11 205x2 - 287x +82 | 41%2 -21x -20
-135ax- 270" (+-135x) - 205%* +105x+100 5
148’ + 39ax+22x" | a+2x a+2x| a+2x -182x+182 (+ —182)
-14a” - 28ax 14a -a-2x 1 41X°-21x-20 | x-1  x-1| x-1
T (+ 11X) 0 - 412 + 41x 41x  -x+1 1
4a’+8a’x-ax* -2x° | a+2x 20x-20 (+20) 0
- 4a®-8a?x 4a? 3x¢ -4x* -3 +4x [ x-1 (3x")
T —ad-2¢ (+-%) -3x°+3x° 3x°
5 4 3
a+2x | a+2x 3X° - 4x* -3x° +4x Continua.

-a-2x 1 mcd  a+2x




5. 3x>-3x*

Continuacién.

3x°-4x* -3x° +4x(+x)
-3 +4Ax +3x%-4x 1

x*+3x% - 4x (+ x)

33X - 4% -3x° +4 X +3% -4 (13

-3x*-9x® +12x 3x
-13¢ -3¢ +12x+4  (+-1)

13x°+39x°  -52 |13x°+3x°-12x-4 (3
-13x%-3x% +12x+4 1
T aed x4 (+12)

39x%+ 9x?-36x-12| 3x* +x -4
-39x%-13x? +52x IT

- & +16x-12 (+-4)
33X+ x -4

X2 -4x+3
-3x*+12x-9 3

T 13x-13(+13
x2—4x+3|x_—l
-x*+ X X
—33 (+-9)
x-1 | x-1
-x+1 1

med x(x—l)

EJERCICIO 115

[ N S SO S Gy Ty
oA W N R O

© ® N o 0 M 0 NP

a?, ab? mcm a%b?

X%y, xy? mcm x?y?
ab?c, a’bc mcm a®b’c
a’x®, a®x® mem a®bx®

6m°n, 4m*> mcm 12m°n

. 9ax®y, 15x%° mcm  45ax’y®

a®, ab?,a’h mem a°b?

X%y, xy?,xy’z mem x%y°z

. 2ab?, 4a%b, 8a°> mecm 8a’b?

3,,35,2

. 3x%y3z, 4x3y3z ‘y3z2

v’z
. 6mn? ,9m°n® ,12m®*n mcm 36m°n®

. 3a%, 4b® , 8x* mcm 24a’b*x?

,6x* mem 12x

. 5x%,10xy , 15xy> mcm 30x%y?
. ax®y?, a’xy, a®x%y® mem a®cy’

. 4ab , 6a% , 3b> mcm 12a°b?

16.
17.
18.
19.

20.

21.
22.
23.

24.

25.

26.

3x*, 6x%, 9x*y? mem 18x‘y?
9a’bx , 12ab®x? , 18a°b®x mecm 36a°b®x?
10m? , 15mn? , 20n®> mcm 60m?n®

18a®, 24b? , 36ab® mcm 72a°b®

20m*n® , 24m®n , 30mn?

20 24 30| 6
20 4 5|5 634=120
4 4 1|4 0Omemi120m’n®
1 1

ab? , bc?, a’c® , b%® mema®hic?
2x%y, 8xy® , 4a’> ,12a®> mem 24a°x%y®
2.,3,,2

6a’, 9x,12ay? , 18xy mcm 36a’x%y

15mn? ,10m?, 20n° , 25mn*

15 10 20 25|5
3 2 4 5|5 52@R22=300
3 2 4 1|3 Omecm 300m*n*
1 2 4 2
1 2 2
1

24a%x® | 36a%y* , 40x%y° , 60a°y®

24 36 40 60 |2
12 18 20 30 |2
6 9 10 15| 3 2°@?%=360
2 3 10 5 |5 O mcm 360a°x%y®
2 3 2 113
2 1 2 2
1 1
3a®,8ab,100% , 12a’b® , 16a%b?
3 8 10 12 16| 2
3 45 6 8|2
3 2 5 3 4| 2 2'BB=240
3 1 5 3 2| 2 Omm 240a°°
3 5 3 1| 3
1 5 1 5
1




EJERCICIO 116
1. 2a=2a
4x-8=22(x-2)
mcm4a(x—2)
2. ab-b?=b(a-b)
3?=3p°
mem 30° (a—b)
3. %Py 2 = xy(x+y)
xX’y=xy
mem xzy(x+ y)
4. 4+8a=22(1+2a)

g=2°
mem 2° (1+2a) =8(1+2a)
6a’b = 2Ba’b

3a’’ + 6ab” = 3ab? (a+2b)
mcm  6a’b’ (a+ 2:))
6. 14x* =702x°
6x% +4xy = 2x(3x + 2y)
mem 14x3 (3x+ 2y)
7. 9m=3m
6mn? - 12mn=23mn(n-2)
mcm  237mn (n - 2)
0 18m(n 2)
g, 15=503
3x+6=3(x+2)
mcm 15(x + 2)
0. 10=52
5-150=5(1-3)
mcm 10(1— 3b)
10. 4ax-12ay=2"a(x -3y)
36a’=2° Fa’
mem 2% [(Ba® (x - 3y)
O 36a%(x 3y)
12xy? = 2% [Bxy?
2ax?y® +5x%y® = x%y® (2a + 5)
mem 12x%y° (2a+5)
mn® - mn® =mn® (n —1)
mn=mn
m? = n?
mem  nPn? (n - 1)

19.

11.

12.

13.

14.

15.

6.

17.

. 6n7 +18m=203m(m+3)

%’-6ab=3a(a-2b) -

2a’ = 2a?
6ab=2[3ab
mcm  6a’b (a— 2:))
5x° - 5x* =5x* (x —1)
XyZ = XyZ
X2y3 = X2y3

22,

mem5x*y® (x— 1)
27a%+81a’h® =3a’b(a +3b)
9a’ = 3a’
18b°% = 2[B’b®
mem 2[3%a’h? (a+ 3:))

0 54a%°(a )
9x%y+9xy? =32xy(x2 + yz)
10=52
6x* = 2[3x°
mem 5208 xzy(x2 + y2)

0 90x2y(x¥ yz)
X2y - xy=xy(x-1)
X3+ X% =x (x +1)
4x=2°X
mem 22 xzy(x— 1)(x +1)
0 4xzy(xl 1)

23.

24.

25.

8m-24=2°(m-3)
24=2°13
mem 2° [Bm(m+ 3) (m— 3)
0 24m(n? 9)

3ax+3a=3a(x+1)

2a%p? = 2a’p®

6x-18=23(x-3)

mcm 6a’b? (x + 1)(x - 3)

26.

20. % +4x+4=(x+2)°
X3+ X2 —2x=x(x2 +X —2)
= x(x+2)(x—l)
2 2

X"=X

mem X (x+ 2)Z (x - 1)

9a’x-18a’y=3a’ (x —2y)
X% - 4xy +4y° =(x —2y)2
6ab=2[Bab
mem 3 2a%b(x- 2y)”
| 18a2b(x 2y)2
9x*-36x° =Fx° (x2 —4)
=Fx (x+2)(x—2)
3x%-3x* -18x =3x(x2 -X —6)
=3x(x—3)(x+2)
6x°=203x*
mem 2[32x3(x+ 2)(x—2)(x—3)
0 18x° (xZ 4) (x 3)
4x%-12x2y +9xy® = x(4x2 -12xy +9y2)
= x(2x—3y)2
2x* - 3x%y=x* (2x —Sy)
a’x’=a*x’?
mem a?x® (2x— Sy)2
ox? —45x=32x(x—5)
12x2y? = 3% x%y?
8x®=2%x°
mem  FR3x3y? (x— 5)
0 72x° y? (x 5)
n’x? +n?y? =n? (x2 + y2)
nx? + 2nxy + ny’ =n(x2 +2xy +y2)
= n(x + y)2
2n=2n
an’=an’®
mem 2an® (x+ )’ (% +y?)
45+ 2457 +36x=2° XX +6x +9)
= 22x(x+3)2
2x*-8x’ +8x=2x(x2 -4x +4)
= 2x(x—2)2
x3+x2—6x=x(x2 +x—6)
= x(x+3)(x—2)
8x2=23%*

mem 8x2 (x+ 3)2 (x - 2)2



27.

29.

6x° + 65 =213¢ (x +1)
2x2—2x+2:2(x2 -X +1)
x3+1:(x+1)(x2—x +1)
I3=3x*
mem 2[:Bx3(x+1)(x2—x+1)
16c(x )¢ x 1
Bab® - 5b* =50° (a-b)

12a’ - 24ab+12b? =2 3(a? -2ab +b?)
=223(a-

6a’b=23Ba’h
4b=2%b
2a=2a

mem=5(2° (Ba’b®(a-b)’ 0 60a’b*(a b)’

EJERCICIO 117

1.

=512(x+2)(x-2)
5x+10=5(x +2)
mem 522(x+2)(x-2)
010(x¢ 4)

. X -4y? =(x+2y)(x—2y)

X%+ 2x%y =x? (x +2y)
mem X2 (x + 2y)(x - 2y)

2

2 - 12ab+9b? =(2a - 2)
42 - 9 = (2a+)(2a
mem (2a + 3b) (Za - Sb)2

8. X2 +2x-15=(x +5)(x -3)

28. ax—a+bx—b=a(x—1)+b( —) (a +b)(x )
a?+2ab+b? =(a+b)’
axy*=2"xy°
3x®-3x% =3x° (x—l)
mem 22 Bx%y? (a+b) (x-1) 0 12x%y? (& b)’(x 1)

30. 14x+14=712(x+1)
x>+ 2x+1:(x +1)2
b)’ 7% +7=7(x +1)
28x=7[2%x
x?+1= (x2 +1)
mem 28x(x+ 1)2 (x2 +1)

a3+2a2b+ab2=a(a2+2ab +b2) 11. X +y (X+y)( Z‘Xy+y2)

6x-6=203(x-1) 6. v
3x+3=3(x+1) =a(a+h)’ (x+y)°= (x+y,
mem 203(x-1) (x+1) a’+a’h=a"(a+b) mem (X+ y) (¢ -xy+y?)
0 6(xg 1) mcm a® (a+ b)2 12. x ( )(XZ +xy+y2)
10¢-d0-52(¢-4) T 2bx° + Box 8 =20 (¥ +3x -4) ( - ) = (x-y)’

=2b(x+4)(x—l) mem (X-y)S(x2+xy+y2)
3ax+12a=3a(x+4) 13. 42 -7x-2=(4x)* -7(4x) -8
mem 2b[3a(x+4)( ) :[(4x—8)(4x+1)] 4
0 eab(x 4)(x 1) = (x-2)(ax+1)
( ( ) x2+3x—10=(x+5)(x—2)
X3 - 25x=x(x2 -25 mem (x—2)(4x+l)(x+5)
X(X+5)(X 5) 14. a2+a—30=(a+6)(a-5)

S mem x(x+5)( )( ) a’+3a-18=(a +6)(a-3)
0 (¢ ay?) 0 x(x 28)(x 3) mem (a+ 6)(a-3)(a-5)
. x2—6x+9=(x—3)2 9. (x—1)2=(x—1)2 15. Xx*+2x%-15x* = x? (x2 +2X —15)
3a2x—9a2=3a2(x—3) x2—1:(x+1)(x—1) =X (x+5)(x—3)
mem 3a° (x-3)° mem (x+1)(x-1)° X3 - 9x+5x% -45=x(x* 9) +5(x2 —9)

10. (x+ 1)2 = (x +1)2

_3b) 241232 +1 :(x+5)(x+3)(x—3)
) )

mcm (x2 + 1) (x + l)2



16.

17.

18.

19.

20.

21.

22,

23.

24.

X - 4 -32=(x¢ -8) (x° +4) 25. 10% +10=512(* +1)

=(x-2)(x +2x +4)(x* +4) 15x+15=503(x+1)
ax* +2ax + dax® =ax? (x2 +2X +4) 5x° '5:5(X2 '1) :5(X +1)(X _1)
memax (x- 2)(0¢ +2x+4) (¢ +4) mem 5208(x +1)(x+1)(x-1) 0 30x¢ 1)(xz 1)
12(x2 - y2)=223(x +y)(x - y) 26. ax- 2+ ay~2by =x(a -2) +y(a -20)
8- y) =2°(x-y)’ = (x+y)(a-20)
mem 23[3(X+ y)(x—y)z 0 24(X y)(x y)z x2+xy=x(x+y)
5(x+ y)2:5(x+y)2 X2 xy=x{x-y)
1O(x2+y2)=5m(x2+y2) mem x(x+ y)(x-y)(a-2b) 0 x(x¢ y*)(a 2b)
mem10(x* + y*)(x+y)’ 27. 4a’b+4ab’ =2%ab(a +h)
6a(m+n)’=23a(m+n)’ 6a-6b=213(a-h)
4a%(rr +n®)=22a% (m+n) (n? -mm +n?) 158% - 150* =513(a’ -b?) =53(a +b)(a -b)
mem 2° Ba?b(m+ n)’ (n? - mn +n?) mem 2° BBab(a+b)(a-b) 0 60ab(a2 b?)
O 12a2b(ﬁ=1 n)3(mz— mh nz) 28. x2—25=(x+5)(x —5)
ax(m- n)3=ax(m—n)3 x® - 125=(x - 5)(x? +5x +25)
% (= 1) =53 (m=n) (i +rm +n?) 2x+10=2(x +5)
mem & (m-n)’ (n? +mn+n?) mem 2(x+5)(x-5) (x* +5x +25)
2a° +2a=2a(a+1) 29. a’b- 6a’h? +9ab® =ab(a? -6ab +9b?)
%?-3a=3a(a-1) =ab(a- )’

a*-a?=a’(a?-1)=a’(a+1)(a-1) a?-2ab-3p? =(a-3)(a +b)
mem  23a?(a+1)(a-1) O 6a%(a2 1) ab® +b*=b? (a+b)
x2+2x=x(x+2) mem abz(a—:ab)z(a+b)

x3—2x2=x2(x—2)
x2—4=(x+2)(x—2)
mcmxz(x—Z)(x+2) 0 xz(xl 4)

30. 2nt + 2 =2m(m-+n)
4rm-4n?=22n(m-n)
6nPn-6mn’ =2m(n? -n?) =2 Bn(m+n)(m-n)

X>2< _+4>)<(+Z:E>:3g _3 mcm 22 [:an(m+ n)( ) 0 12mn(mz— n )
x - x-6=(x-3)(x+2) 31. ZO(XZ_ yz)zzz [5(x+y)(x—y)

e ) - c-) 15{c- ) =588(x-)

4+12a+9a° =(2 +3a)2 12(X+ y)2 =2? [?b(x+y)2

3’ +14a+8=(3a) +14(3a) +24 mem 22 53(x+y) (x-y)" 0 60(x y)(x v)

=[(aa+12)(a+2)] +3 =(a +4)(3 +2) 32. a¢+5ax-14a=a(x* +5x-14) =a(x +7)(x 2)
6a’+13a+6=(6a)’ +13(6a) +36

_[(6a+ 9)(6a+4)] -32 =(2a+3)(3a +2) X+ 14x2 +49x = x(x +14x +49) =x(x +7)

x*+7x3 -18x% = x* (x2 +7X —18) =x? (x +9)(x —2)

mom (a+4) (2a+3)(za +2) mom ax? (x+7)°(x-2)(x +9)



33. 25°-12x +18x=2x(x* -6x +9) =2x(x 3] 38. 16+8x +x* =(4+x2)

3 -27x2 =3¢ (x-9)  =3x2(x +3)(x -3) 16-8:C +x* =(4-x) (25 2 4
5x° + 30x? +45x =5x (x? +6x +9) =5 (x +3)° 16-x' = (a+) (=) ={a +x?) 2 x)(2 )
mem 20353 (x+3) (x-3)° 0 30(x 3 (x 3) mom (4+) (245) (2]

34, 3-3a°=3(1-a)=3(1+a)(1-a) .
39. l+a=1+a
6+6a=203(L+a) (1) =+ o)
12+12a% =2 3(1+a’) 1ot =(1ra)i-asa?)
9-9a=3 (1—a) mem (1+ a)2 (1—a+a2)(1+a2)
mem 22 08 (1+ az)(l+ a)(l—a) 4o, 67~ 10n-3=(an)? ~10(en) -2
03t ) @) asfe o) =[(en- 12)(8n+2)] +412=(2n-3)(4n +1)
35. 2(3n-2) =2(:n-2)’ 200 +13n+2=(20n)* +13(20n) +40
135n° - 40=5(27n° -8) =5(3n -2) (9n* +6n +4) =[(20n+8)(20n +5) ~4B=(mn +2)(an +1)
12n-8=2%(3n-2) 10n - 11n- 6=(10n)° ~11(10n) ~60
mem 522 (3n- 2)° (92 + 6n +4) =((10n-15) (100 +4)] +52=(2n -3)(sn +2)
0 20(3!‘1 2)2 (9n4 6h 4) mcm (2n—3)(5n+2)(4n +1)
36. 41. 6a’+ab-2b?=36a’ +6ab -12b*

12rm+8m-3n-2=4m(3n +2) ~(3n +2)
=(4m-1)(3n+2)
48ntn-3n+32n7 -2=16n7 (3n +2) ~(3n +2)
=(16n7 -1)(3n+2)
= (4m+1)(4m-1)(3n +2)
6n” -5n-6=(6n)* -5(6n) -36
=[(en-9)(6n+4)) <322
=(2n-3)(3n+2)
mem (4m+ 1) (4m— 1) (3n + 2) (2n —3)
0 (6% 1) (3 2)(2n 3
37. 150 +16a%x* -15a%x° =a?x* (15x* +16x -15)
=ax°[(15%)” + 16(15x) - 225)

=a%¢|(15x +25) (15x - 9) 513

=a’® (3x + 5) (Sx - 3)
18x° + 60x? +50x = 2x(9x? +30x +25)
= 2x[(9x)? +30(9x) + 229
= 2x|(9x+15)(9x +15) 33
=2x(3x+5)°
12ax° + 208 = 22ax? (3x +5)
g (3x + 5)2 (Sx - 3)
=42 (3x+5)’ (5x-3)

mem = 22a’x

=[(6a+4b)(6a- )] <23
=(3a+2b)(2a-b)
15a° + 22ab +8b? =(15a)? +22b(15a) +120b°
= (152 + 120) (152 +100)] <35
= (5a+4b)(3a+2b)
10a? + 3ab - 4b? =(10a)? +3b(10a) —40b?

=((10a+80) (102 -5)] <215
= (5a+4b)(2a —b)

mem (3a+ 2b)(2a-b)(5a+ 4b)

42. 12x° +5xy - 2y* =(12x)* +5y(12x) -24y”
=[(12x+8y)(12x-3y)] +413
= (Sx + 2y)(4x - y)

=(15x)? +13y(15x) +30y?
=[(25x-+10y)(15x +3y)| +53

= (3x + 2y) (5x + y)

=(20x)? - y(20x) -20y?
=[(20x-5y)(20x +4y)| <53
= (ax-y)(5x+y)

mcm (4x - y) (5x + y) (3x + 2y)

15x° + 13xy +2y°

20%% - xy - y?



43, B0°x% + 60°x% = 2 [B0*x? (1+ x) at. a(ab—b2)2 =a[b(a—b)]2 =ab’(a _b)z

3x-3°x° = 3x (1- %) b(a? +ab)’ =b[a(a+b)]" =a’b(a+b)’
1-x*= (1+ xz)(l—xz) :(1 +x2)(1 +x)(1 —x) a'b’-a’h*=a’’ (a2 —bz) =a’h? (a +b)(a —b)
mem 208a’h’x’ (1+ xz)(1+ x) (1- x) a?b-ab? =ab(a-b)
0 6a’h°x* (1L xz)(i xz) mem a%b?(a+ b)2 (a- b)2
48, x*+8x-4x*-32=x(x-4) +8(x -4)
= (x+8)(x-4) 48, mi-27n°=(m-3n)(n? +3m +9n?)
:(x+2)(x2-2x+4)(x-4) ? - 9n? = (m- 3n) (m+3n)
a’x* - 2a’x* -8a’*x? =a’x? (x2 -2 —8) - 6mn-+9n° =(m-3n)°
= a2 (x-4)(x+2) n? +3mn+9n” =(n? +3mn +9n?)
2x* =43 +8x° =2x° (xZ -2 +4) mem  (m-3n)*(n? +3mn-+9n?) (m+3n)

mom 220 (xc+2) (¢ - 2x+4) (x-4) EJERCICIO 118

45, x*-10x*+9=(x* ~10x? +9 +4x* -4x?)

= (x4 -6x2 +9) -4x? 1 a’_a 21mn®x® _ 3nx*
=(x2 -3 -ax "a b 10 ZaminA am®
= (x2 —2x—3)(x2 +2X —3) 2a _ 1 1 42a%c®n _ 2In
= (x— 3)(x +1) (x +3)(x —l) 2 Ba% 2ab " 26a*c’m  13a’c’m
X+ 4x+3=(x? +4x +3+1-1) 1 oy 1
=(x +ax+4)-1 3 o Ty 12. 347y 2xy'7
= (X+ 2)2 _l 6,,2 2,,2
Spozerz)feodfon) , B a8 ggnEreids
5
x2—4x+3:(x2 -4x +3+1 —1) My axty
517
) (X2 max 4) 1 6m’n’ 3 14. I:as%zsf—lbzc
“(x-2f -1 5. Z2——=2mn
=(x-2+1)(x-2-1) (x -1)(x -3 15, 220 C” b
ox2y3 3 63a’bc 3
X*-0x+x° -9=x’ x+l)—9(x+l) 6. z—y“:T
24a°x’y"  8a“xy o 1113
=(x-9)(x+1) g V2 6
= (x + 3) (x - 3) (x +1) 8m*n’x* _m°n Loy e
mom (e -gerot) 0 e ) T T g o
46. 1-a3= (l—a) (1+a +a2) 12X3y425 ) 3X2y224 * 75ath%c2  5hc?
1-a= (1—a 8 Ta2xyz 8 18 75a'm* _ 3a*
1-a’=(1+a)(1-a) " 100a°m®n®  4m'n’
21,3

mem (1— a)2 (1+ a +a2)(1+a)



EJERCICIO 119

3B % D 15. 2ax+ay-4bx-2by
1. 232X+233_ZaZ(x+a)_2a(x+a) ax-4a-2bx+8b
Xy Xy 1 _ 2x(a—2b)+y(a—2b)_ (2x+ y)(a—Zb) _2x+y
2. 3¢y-39" ay(xy) 3(x) x(a-2b)-4(a-2b) ~ (x-4)(a-2p) ~ x-4
Z_ab_a)Z
, 2ax+4bx _2x(a+2b) 2x 1ﬁ-m

* 3ay+6by 3y(a+2b) 3y

w2 -2x-3_(x-3)(x+1) _(a-p)(a+2d) (a-3p)(a+2d) a+2p

4 T3 T x-s ox _ax(a2—6b+9b2)_ ax(a—3b)2 _ax(a—3b)
10a%b%c a’bc bc nt +n? _ nt +n2 - 1
5. 50(a’-a) 8’ (a-b) 8(a-b) H = o o) - ) ~ e -
ioa (x2)(x-2) x-2 oy’ ()i oy ey) xowery
6. Bax+10a  sa(x+2) 5 18 (cry)’ (x+y) (x+y)
7. 3¢ -ax-15 (o) (o) _men
X2 -5x+6 19. e o2 " (m+n)(m-n) m+n
(3x)*-4(3x)-45 3 3 2
h (X— 3)(X— 2) 20. (:3 _>)((3 = (a_ X)((aaz j_(lx + Xz) = az(i axx_')_ NG

:[(SX—Q)(3x+5)]+3:(x—3)(3x+5) 3x+5 4820 (a—5)(a+4) ara
o R O o R P e e

15a’bn-45a°bm _ 15a%b(n-3m) 3

o s, e [edd
22. a+2a+l (a+1)2

-yt _(xry)(x y) X-y
9. ioxy+y? (x+y)  x+y a'b’-a’t azbz(az—bz) _a’

3¢y + 15%y 3xy(x+5) axy 23. a‘-b _(a2+b2)(a2—b2)_a2+b2
0505 ey x5 R

a’ - 4ab+ 4? (a-20)° aczp XY (xmy) () ey
P g - (a—2b) (az +2ab+ 4b2) =22+ 2ab+ A0 24a%h +8a%h?

" 36a* +24a’h +4a%p’

S+4x2-21x  xIX*+4x-21) (x+7)(x-3) x+7

2 g (X(x2—9) ):((x+3))((x-3)):§+3 __sa(m+b) _2(m+b) 2
422 (9a’ + 6ab+b?) (3a+b)” 3a+b

13. 6X° +5x-6 en

15x* - 7x-2 26. o6

=W _n(-1) _n(n+3)(n-2)_n(n-1)

" (h-6)(n+1) " (n-6)(n+1) ~ n-6
[oedoea] 32 _xidad 203 g gres
[(15x-10)(15x+ 3| 53" (3x-2)(Bx+1) " 5x+1 e a 1on
a*+1l a*+l _at+l 1 (2n+1)(4n —2n+1) 2n+1

14. =

a“—a3+a—l:a3(a—1)+(a—1)_(a3+1)(a—1):a‘1 2n(4n?-2n+1) ~ 2n



28. a’- (b - 0)2

39, 3x*+19x+20

43, 3’ +5mn-8n’

m*-n®

(a+b)-¢ 6x° +17x+12
_(a+b-c)(a-b+c)_a-b+c (37 +19(34 +60 _ (3m)* +5n(3m) - 24n°
_(a+b-c)(a+b+c)_a+b+c " (6x)?+17(6x)+72 (m n)(mz+rm+n )

29. (a+b) (c d) ~ [(3x+15)(3x+4)]+3 [(3m+8n) 3m- 3n] 3
(a+c) -(b-a)f [(6x+8)(6x+9)]+2[3 (m-n)(n? +mn +n?)
:(a+b+c d)(a+b-c +d) (x+5)(3x+4)  x+5 (3m+8n)(m-n)

(a+brc-d)(a-b+c+d) “(Bx+4)(2x+3) 2x+3  (m-n)(mP+mn+n?)
:a+b c+d B 3m+8n
a-b+c+d a_ 2 "M +mn+n?
3x+9x? 3¢ (x+3) 3% 40. w
= == a’-8a-20 15a°b-18a%b
30- x?+6x+9 (X+3)2 X+3 44. 2.2 2
_(4%)" -15(4a%)-16 20a’b® - 24ab
a1, 100°(a’+D’) " (a-10)(a+2) _3a(5a-6) 3
1 _ ;o3 22 = =—
6l -bab+6ab [(4a2 - 16) (402 +1)] + 4 4ab(5a-¢) b
:10a2(a+b)(a2_ab+b2):5(a+b) = (-10)far2) 45 9C-24x+16
6a’ (a® - ab+b?) 3 9x* - 16x7
_(a*-4)(42+1) :
a(4a’-8ab) 4a’(a-2b) da “o-10)ar2) __(3x-9)
= = 2 2 _
32 x(sa”-6ah) 3ax(a-20) 3« (e )a ) (ox 16)2
-6 x(x-6) ¥ " (a-10)(a+2) (3¢-4) __x4

33. 2 1ox+36 (x-o) " %-6 (a-2)(a+1) 3 (3x+ 4)(3x-4) " x*(3x+4)

3. (x-4y) BESEE 46. _16ax-25¢
X - 64Xy’ 12a°-7a®-10a

(x— 4y)2 41, 125a+a’ - x(16a2 - 25)
= N3, A2 1 2
-m 2a°+20a® +50a ai12a —7a—1oi
(x-ay) _ a(wsrad) _ x(4a+5)(4a-5)
= (x-ay) (¢ + 4xy +1677) " 2a(a’ +10a+ 25) a[(12a)* - 7(12a) -120]
B x- 4y _ (5+ a)(25—5a+a2) _ x(4a+ 5)(4a—5)
"X (X +4xy +16y?) ~ 2(a+y) a[(12a —15)(12a+8)] =33
-3y x(-3y?)  x a’-5a+25 _ x(4a+5)(4a-5) x{4a+5)
35 X -Gy +9y" (e -3y) "oz 2lats “a(4a-5)(3a+2) a(za+2)
36. mn+3mPn+9mn a%n? - 3632 47. M
- 27 42. P+ an-30a 4x* - 4y + X2y?
__m(n? +3m+9) _ m a2 (n? - 36) - x(8¢-y’)
- (m-S)(mz +3m+9)_ m-3 = a(n2+n_3o) X2 (4X2—4Xy+ yz)
X" -8x +15_(X2—5)(X2-3)_ X>-5 - a(n+6)(n—6) :(ZX—y)(4x2+2xy+y2)

s (erdpe-d ces o) e

2 2
a‘+6a2-7_(a2+7)(®-1) a?+7 _aln-9) A r2yty

38. a4+8a2-9_(a2+9)(a2—1)_a2+9 n-5 xin—yi



48. 3an-4a-6bn+8b
6n°-5n-4
_3n(a-2b)-4(a-2b)
~ (en)*-5(6n)-24
_ (3n-4)(a-20)
" [(en-8)(6n +3)| 213
_(3n-4)(a-2b) a-2b
" (3n-4)(2n+1) " 2n+1
49. x'-49%°
x%+2x% - 63x
_ (x2 + 7x) (x2 - 7x)
- x(x2+2x—63)

X (x+ 7)(x—7): x(x+ 7)

) x(x+9)(x—7) X+9
X'+ x-x%y -y
3= x-x’y+y
_ X (x=y)+(x-y)
2 (x-y)-(x-y)
_(e+1)(x-y)
“(e-Y(x-y)
(x+1)(x2-x+1)
ix+le 1i
X -x+1
x-1
51, 2X°+6x°-x-3
x3+3x*+x+3
_2x2(x+3)—(x+3)
- xz(x+3)+(x+3)
_(2x2—1)(x+3)_2x2—1
T (e+g(x+3) T K41
52. a’m-4am+a’n-4an
a*-4a*-12a°
_am(a2—4)+an(a2-4)
T 2(a*-4a-12)
_ a(m+ n)(a2 —4)
" a*(a-6)(at+2)
_ (m+n)(a+2)(a-2)
ala-6)la+2
_(m#n)(a-2)
- a(a—6)

50.

53. 4a’ —(x )

54.

565.

56.

57.

) x(7x2—5)(2x2 +1)_
a’-a’*-1+a
a’+1-a’-a

2

(2a+ x) -9
(2a+x )(2a-x+3)
" (2a+x+3)(2a+x-3)

_2a-x+3
T 2a+x+3
m-am+n-an
1-3a+3a*-a°

m(l— a) + n(l- a)

“(1-2°)-3a(1-4a)

(m+ n) (1— a)

) (1— a)(1+a +a2) —Sa(l—a)

(m+ n) (l— a)
(l— a)(l— 2a + az)

m+n _ mtn

“ar-2a+l (a-1)°

6x°+3

42x° - 9x* - 15x

3(2x¢+1)
3x(14x* - 3¢ -5)
2x2+1
x[(14x2)2 -3(14x) - 70]
2x2+1

“x[(ax -10)(14x +7)] 217

2x7+1 o1

x(?x2 - 5)

a’ (1— a)— (1—a)

_azil—ai+il—ai
(a®-9)(1-a) az-1
8x°+12x%y +6xy* +y*

6x%+xy - y*
B 6xy(2x+ y)+ (8x3 + y3)
(6% +y(6x) -6y’

_Gy(2xty)+(2x+y)(ax -20 +y7)

[(6x+ 3y) (6x-2y)| <312

B (2x+ y)(4x2 +dxy + yz) 3 (2x+ y)2

(2x+ y)(3x— y) 3X-y

58. 8n°-125
25- 20n +4n?

_(2n-5)(4n* +10n+25)
) (2n-5)°
_4n®+10n+25

2n-5

59, 6-x-Xx
15+ 2x- x°
- (x2 + x—6)
-(x? -2x-15)
_(x+3)(x-2) _x-2
=R

60. 3+2x-8x*
4+5x-6xX°

_—(8x¢-2x-3)
- (6x*-5x-4)
8x)* - 2(8x) - 24

61. n?n? + 3mn-10
4- 4mn+Pn?
_ (rm+5)(rm—2)_ m+5
B (rm—Z)2 S -2

62. X+ X°y-4b’x -4b’y

4p® - dbx + X

X (xry)-a’ (x+y)

B (2b— x)2

_(¢-a07)(x+y)

C o (x-2)

(e )-28) ()

) (x-20)°

_ (x+ 2b)(x+ y)
x-2b




X +x3-2
_ (x3+2)(x3—1)
X (x-y)-(x-y)
(¢+2)(-1) _x+2
x3- 1)(x y)_ X-y

63.

x—2)(x+l)(x+3)(x—3):l
I Aocrle-o)
65. (a°-4a+4)(4a® -4a+1)
(a?+a-6)(2a° -5a+2)
(a-2) (2a 1)
“(a+3(a-2)[a)
(a-2)(2a-1°
(a+3[(2a-4)(2a-1) +2
- (a—2)(2a—1)2 :2a—1
(a+3)(a—2)(2a—1) a+3
(x3 - 3x)(x3 - 1)
: X(X2—3)(X—l)(xZ +x+1)
XZ(XZ+X+1)(x+1)(x—1)
X*-3
67. (4 +4n-3)(n? +7n-30)
(2n2—7n+3)(4n2+12n+9)
[(@n)* + 4(4n) -12] (n+10)(n-3)

5(2a) +4]

66.

[(2 ) 7(2n)+6)(2n+3)°
(n+10)(n-3)[(4n +6)(an-2)] s222

i (2n+3) [(2n - 6)(2n-1) <20
:(n+10)(

3)(2n+3)(2n- l) n+10

(2n+3)°(n-3)(2n-1)

(- y*)(x+y)
(x3 - y3)(x3 + X2y + xy? +y3)

(¢ y) (e =) (x+y)

68.

) (x3+y3)(x+y)_ Kty
- (X2+y2)(x+y)_ Xty

e by )]

70.

2n+3

71.

W~~~
x
+
N
~
P—<
x
+
N
~
—_
x
I
Nai?

‘“AA/—\
x
|
N

X*-7x*-2x+8
1 0-7-2 8[-2
M
1-2-3 4 0
(x+2)(x* -2 -3x +4)
1 -2 -3 4| 1
1 -1 -4
1-1 -4 0
(s )(x-) -x-4)
x*-2x3-9x* +10x +24
1-2-9 10 24
-2 8 2 -24
1-4 -1 12 0
(x+2)(x3—4x2—x+12)
1 -4 -1 12| 3
—3——3—12-
1 -1 -4 0
o3 --9)
(x+2)(x-1)(x2 -x—4) x-1
(x+2)(x—3)(x2—x—4)_x—3

-2

L at-at-at+l

el
= (a2 —1) (a3 —1)

=(a—1)2(a+1)(a2+a+1)
a®-2a*-6a°+8a’ +5a -6
1-2 -6 85-6 (1

=(a-1)’(a+1)(a-3)(a+2)
. (a-1)(a+1)(a> +a+1)

( - ) (a+1)( 3)(a+2)

a?+a+l




EJERCICIO 120

11,
4-4x_41-x)_ 4(x-1)_ 2
Lex-6"6(x-1) 6(x-1) 3
a _bZ (a _bZ) 12.
2. 27 A1
b*-a (a —b)

mt-n2 _(m+n)(m-n) (m+n)(m-n) men

3. (n- m)zz(n m)(n—m)z(m_n)(m_n)'m_n

x> -x-12 (x 4)(x+3) (x—4)(x+3) x+3

(n-am)(y* )" (am-n)(¢ -y7) " (x+)(x-y) " x+y

9-6x+X> _ (X-S)2 _x-3
X*-7x+12" (x-4)(x-3) x-4

2_b2
3 _ a8
(a+b)(a—b)
(b-a)(b? +ab+a?)

(a+b)(a—b) a+b
N (a— )(b2+ab+a2)__b2+ab+a2

o)}

T

S S S M ) £ £ N
3y-6x 13. 2b-2a-bx +ax
5. 2mx- my-2nx +ny _3x(a-b)-6(a-b)
_ 3(y—2x) " 2(b-a)-x(b-a)
2xim—ni—yim—ni =3(x—2)(a—b)=3(x—2)(a—b)=3
_3(y-2¢) _ 3(ex-y) 3 (2-x)(b-a) ~ (x-2)(a-b)
(2x—y)(m—n) (2x—y)(m—n) m-n o
_ 2x*-9x-5 14, m
10+3x-x* (a+x)(a-x)
:_(2x)2—9(2x)—10 ( a)-3(x-a)
x*-3x-10 _(a+x)( ) (a+x)(a x)_a+x
_(ex-10)(2x+1) _ (x-5)(2x+1) _ 2x+1 “(x-9(x-a) (3-x)(a-x) 3-x
(x—5)(x+2) (x—5)(x+2) X+2
5 3Fox - 6x
- S
(-a)(ar2a+a?)  (a-2)(a+2a+a?)  a+2avd i
TEded T @l e el m
__(a+2)(a-) _(a+2)(a-1) _(a+2)(a-1) _a+2 ) (1-a) .
e et i O i e S I N
4x2—4xy+y2_(2X-Y)2__(ZX‘Y)Z__ZX—y
sy-10x 5(y-2x)  5(2x-y)” 5 7 2xz—2x2¥—2X2/2
3mx - nx-3my +ny RAACIE
-y - - 3my? +3md :2x(x2—xy-y2):_2x(x2—xy-y) 2x
_ 3m(x-y)-n(x-y) (' y-x) y(¢-n-y) 3y
= _3m(y2 —x2)+n(y2 _XZ) . .
(men)x-y) _ @men)ey) ey 1, @) o)




19.

20.

21.

22.

23.

24 6 -13x+6

2x% - 22x+ 60

75-3x°
_[(2x)7 - 22(2x) +120]
T 3(25-x)
(2x-12)(2x-10)
3{5— xH5+ xi

_(2x-12)(x-5) 2(6-x)(5-x) 2(6-x)

T 3(-%)(5+x) " 3(5-x)(5+x)  3(x+5)

6an® - °n’
b* - 4ab? + 4a®

a?(2a-b?)  3?(2a-b?) a3

- (2a— bz)(Za—bZ) T 2a-p?

(b2 - 2a)2

(x-y)'-7

(y+2)-x

- (x-y-2)(x-y+2)
(y+z-x)(y+z+x)

(zry-x)(y-x-2) y-x-z

- (z+ y—x)(y+z+x)_ X+y+z

3a®-3ab
bd-ad -bc+ac
___@a(a-b)
_d(b—a)—c(b—a)
_3a(a-b) _ 3a(a-b) _ 3a

h (d—c)(b—a) (c—d)(a—b)_ c-d

(x-5)

125- X°

I )

" (5-x)(25+5x + x)
_ (x—5)3

T (x-9)(xe+5x+28)

(x-5)

x? +5x+25

13x-6-6x2 _ (6x°-13x+6)

62 -13x+6

25.

26.

27.

28.

29.

23 - 2xy2 + X2 - y?

_2x(e-y?)+ (% -y?)

v (2x+1) - (2x+1)
) (2x+1)(x*- y?) . (-y?) -
ety -x) " (¢-v)

30x%y - 45xy? - 20%°

8x3+27y°
_ 5x(6xy— 9y* —4x2)
h (2x+ 3y) (4x2 -6xy + 9y2)
sx(axt-bxy+9y?) _ 5x
(2x+ 3y)(4x2 -6xy +9y2) T 2x+3y

n+1-n®-n?

n*-n-2n*+2

_ (n+1)—n2 (n +1)

h ninz—li-zin2 -li

_ (x—2)(x+4)(3—x) _ (x— 2)(x+4)

(3-x)° 3-x

5x° - 15x%y
90x°%y? - 10x°
S (x— 3y)
" 10x3 (9y? - x?)
- (x— 3y)

ZXiSy— xii3y+ xi

X-3y -1
2x(x— 3y)(3y+ x) h 2x(3y+ x)

i)
s

x(x 4)(1+x)(1 x) } x(l—x) S




EJERCICIO 121

a’-a’x+a’x? -ax®

L i x— ot 1omd  TACIOr comina 3 S —aaC tad +3ax -3 @)

a*-a’x+ ax? - xX° | a®-a’x-2ax? +2x3

—ad+aix+2ax?-2x3 | 1

3ax?-3x% +3x%
a’-a’x-2ax® +2x°| a-x
-a®+a’x a?-2x?

-2ax?+2x* mcd :a(a—x)

+ 2ax? -2x3

a‘-ax+a®xi-ax | a?

=a® -ax

—ax

-a*+a’x a? +x?

a?x?-ax®
-a’x*+ax®
a*-a’x-2ax? +2ax®

-a*+a’

-2a’x? + 2ax®
+2a’x? - 2ax®

_at+x?
Tat-2x?
x* +3x% +4x* -3x -5
© x*+3x% +6x° +3x +5

Rta.

a’ -ax

a?-2x?

x*+3x3 +4x% -3x -5 | x* +3x° +6x% +3x 45

-x*-3x®-6x* -3x-5| 1

-2x* -6x -10
x* +3x% +6x2 +3x +5
-x*-3x®-5x2
x? +3x+5
X2 +3x+5  x?+3x+5
-x*-3x-§ 1
Oxt 3x3 4x2 3% 5
-x*-3x% -5x2
-x*-3x-5
x2+3x +5

x* +3x3 +6x% +3x +5

-x*=3x3 -5x?
x?+3x+5
-x?-3x-5
2 _
X1 Rta.

x*+1

-2
x% +3x +5
X2
med X2 +3x +5

x% 3x+5

x? -1

x% +3x +5

X2 +1

2ax* - ax® -ax? - 2ax +2a(3) i
Factor comin a

6x*-3x®-3x*- 6x+6| 6x* -8x° +2x* +6x -6 (5)
-6x*+8x° -2x* - 6x +6 1

5x°®-5x*-12x+12  (6)
30x* - 40x® +10x? +30x -30| 30x° -30x* -72x +72 ( +6)
- 30x" +30x® + 72x% - 72x X

-10x°+82x2 - 42x -30 (+-2)
5x°- 5x% —12x+12 | 5x° -41x° +21x +15 (12)
-5 +41x2 -21x -15 | 1
36x*-33x-3  (+3)
60x° - 492x? + 252x +180| 12x* -11x -1 (437)
- 60X’ +55x° +5x }5,)(7
— 437X° +257x +180 (-12)

5.244x% - 4.807x - 437 |5.244x* -3.084x -2.160(+12)
-5.244x% +3.084x+2.160] 1

-1723x + 1723 (+-1.723)
4372 -257x-180 | x-1
- 437x +437x 437x

180x-180 (+180)

x-1 x-1 mcd=a(x—1)
-x+1 1 —ax-a

O2ax* ax® ax? 2ax 2al ax a

-2ax* +2ax® 2x3 +x% -2
ax® -ax?
—ax® +ax?
—2ax+2a

+2ax—2a

3ax* -4ax® +ax? +3ax-3a | ax-a
-3ax* +3ax® 3x® -x% +3

—ax® +ax?
+ax® —ax?
3ax—3a
—3ax+3a

3442
S22 pia
3x7=x“+3



6x°-13x? +18x -8 (10)

Continuacién

2x* -5y +4x2y? - xy?
2x° - 4xy + 4xy? -2y°

2x% -5x%y +4xy” -y°® .

-a*-3a° +4a% -3 +5 (-1)

a +2a?

-2x3+5x%y -Axy*+y? | 1

x2y
2x3 -5x?y +4xy? - y®
-2x®

+2xy? 2%

-5y +6xy° -y (+-y)
5x° -5y°
-5x% +6xy - y* 1

5x2 - 6xy + y?

6xy - 6y? (+6y)
5x°-6xy+y® | x-y
-5x% +5xy 5x
- xy+y? (+-y)
x-y| x-y
-x+y| 1 mcdx(x—y)zx2 -xy

Continda

© 10x° - 9% +11x +12 (6) 5. x*=2x%y+2x%y? -xy* | x? -xy

60x° - 130x° +180x ~80 | 60x° ~54x* +66x +72 ( +6) -x'+xy X2 =Xy +y?

-60x*+ 54x% - 66x-72 | 1 - X%y +2x%y? —xy®
- 76x% +114x-152 (+-38) + X%y —x?y?

10x°- 9x% +11x+12| 2x° -3x +4 x?y? -xy?

~10°+15¢ -20x | 5x -x%y? +xy®
6x% - 9x +12 (+3)

2x2-3x+4| 2x*-3x+4 25y Ayt xy® Xy
—2x%+3x-4| 1 med = 2x° - 3x+4 —2xt +2xy 2x? =3xy +y?
- —3x%y +4x%y?

6x°-13C +18x-8 | 26 -3x+4 +3xy -3x*y?
-6x3+ 9x2 -12x 3x-2 x?y? —xy*

- 4%+ 6x-8 -x%y? +xy*
+ 4x°- 6x+8 _ xz—xy+y22 Ria.
2X° =3xy +y

10X - 9x% + 11x+12]  2x* -3x +4 2a°-a*+2a°+2a’ +3 (3

~10x° +15x% - 20x 5x+3 ® % -a+a’raa’ +5 (2)
65— Ox 412 6a°-3a’ +6a°+6a> +9 | 6a° -2a’ +6a° +8a° +10 (=2)
—6x%+ 9x -12 -6a’+2a"'-6a°-8a°-10| 1

_3x-2 -a -2a*-1 (+—1)

Sx+3 3a°-a’+3a%+4a®  +5| a' +2a’ +1
X' =2y +2x°y* - xy” (2) Factor comin x o “3 | 3

+1| a'+3’-4a’+3a-5

-a'-3’+4a? -3a +5 | 1

-3%*+6a’-3a+6 (+-3
a*+3’-4a’+3a-5| a®-2a°+a-2
-a*+2a’-a® +2a a

5a’-5a%+5a-5 (+5)
a*-2a°+a-2| a*-a’+a-1
-a*+ a®-a+l| 1

-a -1 (+-1)
a’-a’+a-1| a®+1
-a® -a a

W ()

a’+1| a’+1
-a’-1| 1 med =a? +1

Continda



Continuacién

Continuacién

6. 02a® at 2a% 2a% 3| a% 1 s a4 )
5 3 5 . 7. 1-2x—-x° -2x° +X 1+x +x
2t -z 2a’ -’ 43 k- Fv
-a* +2a% +3
. R -3x-2x% -2x% +x*
+a +a
+3x+3x% +3x3
2
+
3512 3 W 4 % ax
s 3 X X —x
3a°-a*+3a®+4a® +5| a’+l :1-_2,)(—+)(2
-3a° -3a° | 3a% -az+5 .
’ 8. 2m*+2nPn-mn’ -n®
-a +4a% +5
ot a2 =m(2mz—n2)+n(2m2 —nz) =(m +n)(2m2 —nz)
Sa? 15 3w’ + 3nPn+mn+n’
a“ +
_sa?_s :m(3mz +n)+n(3m2 +n) =(m+n)(3m2 +n)
0a® a2 43 — mcd = m+n
i alis @ 2m’ + 2nPn-mn? -n® | m+n
-2n? -2nvn 2n? -n?
7. 1-x -x3 x| 1-2x-x -2x3 4+t -1
2 3 4
—1+2x+ X" +2X° =X 1 e +nd
2 3 . -
x+x+x (+x) 3’ +3nPn+m+n? | m+n
1-2x- x® - 23 +x* 1+x+x* (3 — 31 =3n7n 37 +n
-1-x-x2 1 RN
-3x-2¢ -2 +xt (+-x) —rmn-n?
2 2 _ 3 I
3+ 3x+3x 3+2x+2X° =X _2mz—n2
-3-2x-2x2+x® | 1 T 3t +n Ra.

x+ X2 +x3 (+x)

3+2x+ 2 -x3| 1+x+x?
-3-3x-3x% 3

-x- - (+-x)
1+ x+x3 | 1+x+x?
-1-x-x*| 1 med =1+x +x°
04 x - xd x| o x°
-1-x - x? 1-2x +x2

-2x— x% = x% +x*
2 3
+2X +2X° +2X
x2 + x3 +x*

-x% - x3 -x*

Continta

6a°+3a’ -4a°-2a® +10a +5

3a’+7a*-a’ +15 (2
6a° +14a* -2a?  +30| 6a° +3a* -4a® -2a® +10a +5
-6a°-3a°+4a* +2a®-10a’ -5a a

-3a°+18a* +2a° -12a’ -5a +30  (+-1)
6a®+ 3a' -4a°- 2a’ +10a+5| 3a° -18a' —2a° +12a° +5a- 30
- 6a®+36a’ +4a° -24a% -10a +60 2

%'  -26a>  +65 (+13)
3a°-18a‘-2a° +12a +52-30|  3a' -2a* +5
-3a° +2a° -5a a
-18a*  +12a° -30 (+-6)
3‘-2a’+5 | 3a‘-2a’+5

-3a*+2a’-5| 1 med =3a* -2a® +5

Continda



Continuacién

9.

10.

11.

12.

6a®+3a* -4a®-2a” +10a+5| 3a* 2a® +5  3a® +7a* -a® 45 | 3a* 2a® 5
-6a° +4a® -10a 2a+1 -3a° +2a* 5a’ a? 43
3a* -2a? +5 9a* -6a” +15
-3a® 422’ -5 ~9a* +6a? -15 =22t o
_— a“+3
5x°-10x" +21x° -2x +4 (3
33X -6x* +11x° +2x-4 (5
15x° - 30x* +63x° - 6x+12 15x° -30x" +55¢ +10x 20 ( +5)
-15x° + 30" ~55x° ~10x +20 p
8x® -16x+32 (+8)
C-Bx +11x3 +2x -4 | X3 -2x +4
-3¢ +6x -12x° 3
- ¢ +2x-4 (+-7)
X*-2x+4 | xX*-2x+4
-x3+2x-4 | 1 med =x° -2x +4
5x°-10x* +21x* -2x +4 | x® -2x +4 3 -6x* +1x¢ +2x 4 [xX® 2x #
-5x° +10x* - 20x3 5x% +1 -3x° +6x* -12x° 3¢ -1
X -2x+4 - X +2x-4
-x3+2x-4 + x*-2x+4 =5Xz+1 Rta.
n®-3n°-n*+3n° +7n* -21In -t
=r*(n-3)-n*(n-3) +7n(n -3) =(n -3)(n* -n° +7n)
n®+2n°-n*-2n®+7n? +14n
=n’ (n+ 2) -n® (n +2) +7n(n +2) =(n +2) (n5 -n’ +7n)
n°-3°-n*+3n+70° -2In | -n* +7n  n® +2n° -n* -2n° 47n% A4n | 0° NP+ 7n
-n® +n* -7 n-3 -n® +n* -7’ n+2
-3 +3n® -2In n® -2n® +14n
+3° -3 +21n -2’ +2n® -14n =L3
n+2

a’+2a’-5a°+ 8a* + a® + 2a’ -5a +8

a® +2a° 5a* +10a°® +a? 10a 416 (2)

-a’-2a°+5a° -10a* -4a® +10a® -16a

a

- 2a'- 3’ +12a° -21a+8 (+-1)
2a" +3a° -12a” +21a -8 (a)

2a°+4a°-10a* +20a® +8a®> -20a +32

-2a®-3a°+12a* -21a*+8a”

a® + 2a' - a°® +16a’-20a+32
2a°+3a*-12a°+21a° - 8a

a2

a® +2a* -a® +16a” -20a +32

-2a°-4a’ + 2a® -32a®* +40a-64 | 2

- a' -10a*-11a* +32a -64 (-1)

Continta



Continuacién

12, @+ 2a'- a® +16a” -20a+32 a* +10a° +11a® -32a +64 (2)

-a®-10a* -11a® +32a® -64a a

- 8a*-12a°+48a° -84a+32  (+-4)
2a'+20a° +22a% -64a +128 | 2a' +3a° -12a’ +21a -8
-2a'- 3 +12a°-21a+8 [ 1

17a°+34a° -85a+136  (+17)
2a*+3a°-12a’+21a-8 | a*+2a’-5a+8
-2a*-4a®+10a” -16a a
-a® -2a® +5a -8 (-1

a®+2a®-5a+8 |a®+2a’®-5a +8
-a*-2a’+5a-8 |1 mcd =a® +2a* 5a +8

a’ +2a% -5a° +8a* +a® +2a% -5a +8| a® +2a® H5a 8 a® ®a° ba* 40a’® #4a® 40a 16| a® Ra? 5a 8
-a’ -2a® +5a° -8a* a* +1 —a® —2a° 453" 8a® a’

a®+2a® -5a+8 2a® +4a® -10a +16

-a®-2a®+5a-8 -2a°

EJERCICIO 122

3 2a_6a a® a—i 15
'Z%:K 8. 242 2a 2a’+4a
5 4a 20 3a a+b_ 3a’+3ab 16.
2. — 8- az 9. ﬁ—ﬁ
9x* 4a 36ax a+b a+b a“+2ab+b
m 2a_ 2am x—4 £+2_x2—2x—8 17
3 207 2a 2477 10. 333 %42 x2+5x+46
2 2,,2
4 ﬁg_xyz _9xy” y3 2a Iji- 2a° 18.
* 8y 3xy° 24xy 1. 222 a+ad
4m 4amn
- = X— 2X—-2
5. 5n2dr} 5 12. _yﬁ: y 19.
6 2 12
g 2T P _bx+2l 5x a+b _5ax+5bx 20
5 3 15 13. a-b a+tb  a’-b?
2x 2x? )
7 T 1, XT53x 3 -15¢ 21
a 3x 3ax
EJERCICIO 123
6a° -10a> 2. 9’y -6x%y’ +3xy° 3. X2+3| x
: 2a 3xy -x? X
_6a® 10a’ _9%y  Bx%y? +3xy3 3
2a  2a 3xy  3xy  3xy 3
=3a%-5a =352 —2xy +y? =x +;

-4a® +10a -16

BX_ Xty _ 10x2 +5xy

©2x+y 2x+y  4x2 +4xy +y?

x+3 x-3_ x?-9
x+1 x-3 x?-2x-3

2 Laz -a+l_2a’-2a+2

*a+l a’-a+l a®+1

x=2y fxy_szy—nyz
3x  3xy 9x%y
X=1 x+1_ x*-1
x+1 x+1 x%+2x+1
a+b 9ab _9a’b+9ab?
7a® 9ab 63a’b
x+1 x-2_ x?=x-2

© x+5 x-2 x2+3x-10

4. 10a’+15a -2 | 5a
-10a? 2a+3
15a-2
—-15a

-2

=2a+3 -2
5a
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"m® mn m m’n m’n
. 6ax’ - 6ox>  4abx- 4b’x a’+ab R 7.17X x+2 1
4ax? (az_bz) " 4ax? (az _bz) " 4ax? (az _bz) 2% N
1 an 3(a+13) o= (a-1) _3ax(1-x)+6a(x+2) +2
a-1 (a—l) (a—l) 6ax?

(a-1f +(a-1)=(a-1) _ 3ax-3ax’ +6ax-12a+2 _ax+12a-3ax’ +2
s f 2 - 6ax’ - 6ax’
(@-9+@-Y=a1 (a-g-(a-g= 2a-3 3x+2 x-a_10x(2a-3)+3a(3x+2) +6(x -a)

1 (@) a1 (@9@-) a-1 8T TTiox Tsax 30ax

a1l @1 @ @) (@1 _ 20ax-30x+9ax+6a +6x -6a
30ax

3(""*13): %a+s o (a‘l):, a’-l a3 oo _ 29ax-24x_ x(29a-24) 29a-24

a-1)' (a-1)"  (a-7) "(a-7) "(a-1) "Tamx 0 a0 30




3 x+2 x*+2

2

x+2 x*-2 2-%°

9. 5 ?4- 6,2 12. ?4- 5x° 9x®
_6X° B+ 15x(x + 2) +5(x2 +2) = 15¢° (X+ 2)+ gixz _2) +5(2 'XB)
h 30%° X
_18x*+15x° +30x +5x° +10 :15x3+30x2+i>;1;18x+10 -5¢°
- 2
30x , 19 + 30x? - 18x +10
_38x2+30x+10_2(19x° +15x+5) 19x* +15x+15 = e
S3x 30%° - 1% 1,0 -a’ ab+t?
X-y 2x+y y-4x 13. —
10. ?-‘— 15 * 30 ababz +abzbz_ ?;lj_zb(ab+b2)
:5(x—y)+4(2x+y)+2(y—4x) = a aa2b3
o0 ab®+ab”-a® +ab® +b® -a®+3ab’ +b°
_5x-5y+8x+4y +2y -8x _5x+y = =
= 60 = 60 a2b3 a2b3
1g M- n-a 2a-m a+11)+2a—3m+§
mn  na am ab am a
_a(m—n)+m(n—a)+n(2a—m) m(a+3b) +b(2a-3m) +3m
= abm
_am- an+mnarrn21+2an -mn_an 1 _ am+ 3om+ 2ab —hm+3bm_ am+ 2ab +3m
amn “am m abm abm
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1 1 _a-l+a+l_ 2a 6. x+y+ﬂ:(x+y)(x+y2)+(>z-y)(x-y)
1L3%1 a1 a-1 a1 X—y xty Xy
2 1 :M
2w %3 x'-y’
_2(X—3)+x+4_2x—6+x+4_ 3x-2 :x2+2xy+yz+xz—2xy+y2:2Xz+22/2
T+ x-12 T xP+x-12 0 X +x-12 oy Ty
6 x  ox+1 x(x-1)+(x+1)’
3 1x"2xs5 T e (1) (x+)
_3(2x+5)+6(1-x) _6x+15+6-6x 21 X -x+x2x+l 2%+ x+1
Er[CTE e e i e e ey
4-%+TX 2, 2(x+5)+3x_2x+10+3x _5x+10
Xy xry 8 T8 X-25" x-25 | x-25  x-25
:x(x+y)+x(x—y):x2+xy+x2-xy: 2% 1 X=y  _3x+2y+x-y_ 4x+y
2 2 2 2 2 2
X -y X -y -y 9 3x—2y O -dy O -4y Ok a4y
+3 m+2
5. 2_3+2_2 10, X*2 ,ai-xt (x—3a)(x+a)+3a2—x2
B 3a 9 2 _gg?
_(m-2)(m+3)+(m-3)(m+2) o v
(m_ 3) (m_ 2) = 2 - 9a2
_mP+m-6+nf-m-6_ 2nP-12 _ 2(nf-6) Comx  2ax

(e N o o W e

T x?-9a?  9a%-x?



11.

12.

13.

14.

15.

16.

17.

a_ a
1-a* 1+@°
ata’+ta-a® 2a

a(1+a2)+a(1—a2): )
el 1o

- (1— az)(1+ az)

1 1 X+3

18.
x+x* x-x* 1-x°

x+x2 =x(1+x)

X= x2=x(l—x) mcmzx(l—xz)

2 2 _2b(a+b)+2a(a—b) 1~ =(1+x)(1-)
a’-ab ab+b’ ab(a’- b?) C1-x+lex+x(x+3)
_2ab+ 207 +2a’ -2ab _ 22’ + 2’ T x1-%)
ab(az—bz) ab(az_bz) 2+ X7 +3x (x+1)(x+2) _OX+2
ab , 2 h (1— 2)_x(l—x)(1+x)_x(—x)
9a’-b® 3at+b Xy xty, 4wy .
_ab+a(3a—b)_ab+3az—ab_ 3a? 19. x+y Xx-y xX2-y? mem=x-y
i 1932‘b21 i gazb‘bz b_ 9a2‘b22 _(x=y)(x-y)+ 2(X+Z)(X+y)+4xy
- a-bt+ta+t - a X -y
az‘b2+(a—b)2 (a+b)(a—b)2 (a+b)(a—b)2 _XP-2xy+ YR X +2xy +Y° +4Axy
3 2 3(x+y)+2(x+y?) ) -y
Y o) (e y)ery) _2¢ 42y raxy 2+ 2+ y)
Xz_yz Xz_yz
3x% +6xy +3y° +2X° +2y°
BECE -t
X+y X—y X_y
_ Bx%+6xy +5y° 1 a a+5
- (x2+y2)(x+ y)2 20. 5" 7 4a-5 @+zarl
X a+x a a-5=a-5
a?-ax  ax  ax-x a?-4a-5=(a-5)(a+1)
a’-ax=a(a-x) a?+2a+1=(a+1) mem=(a -5)(a +2)°
ax= ax mem=ax(a - x) - (a+1)+a(a+1) +(a +5)(a-5)
ax-x*=x(a-x) (a-5)(a+a)
X +(a+x)(a-x)+a® _a+2atlta’ +ata’ -25
= ax(a— x) (a— 5)(a+1)2
C+al—x2+a’ 242 2a _ 3a2+3a—241: 3(a2+a—8)2
Ta(a) e xa-) (@-5)(a+3 (a-g)(a+1)
3 x-1 x+8 21, 3, 2 178 mem=a (2542 - 9)
ox+4 2x-4 X-4 a"5a-3" 257-9
2x+4=2(x+2) _3(25a-9)+2a(Ea +3) +a(1-85)
2 _
2x-4=2(x-2) mem=2(x? -4) a(25’ -9)
X2_4_(X_2)(X+2) _75a*-27+10a° +6a+a-85a°  7a-27
) ) 25a° -9 " a(28a7-9
3(x-2)+(x-1)(x+2) +2(x +8) 1 X_3""(X_2 ) a(sa o)
B 2(x*-4) 2795 5t s mem10(x-2)
3x-6+xF +x-2+2x +16 _(x+1)(x-2)+2(x-3) +5(x -2)(x -2)
B 2(x*-4) 10(x-2)
) ( )( ) _X*=X-2+2x-6+5x" —20x +20 _ 6x° -19x+12
XHOx+8_ Xt 2\x+d) __x+4 B 10(x-2) ~ 10(x-2)

“2(e-4) " 2(x+2)(x-2) 2(x-2)



23.

24.

25.

26.

x+5 X+4 x-3 x*-4 1 . 3

+ + 27. —+——
X2+ x-12 x?+2x-15 x?+9x+20 X+l x+1 x*-x+1

2+ x-12=(x +4)(x -3) x3+1:(x+1)(x2—x+1) mem=x° +1
x2 +2x-15=(x +5)(x -3) X2 -4+ -X+143x +3

x2 +9x+20=(x +5)(x +4) i x*+1

mem=(x+5)(x +4)(x-3) Co¢e2x 2x(x+)  2x
_(x+5)(x+5)+(x+4)(x+4)+(x—3)(x—) T+ _(X+1)(X2—x+1)_X2—X+1

(x+5)(x+4)(x—3)

X2 +10x +25+ x> +8X +16 +x? —-6x +9
= 1 1 X+1

G = ot e
H mem= (x-1)(x +2)(x +3)

( )( )( 3) =(x+2)(x+3)+x+3+x+1

I - . S (x-1)(x+2)(x+3)

X=2 X'=8 X +2x+4 X +BX+B6+2x+4  XP+7x+10
x*-8=(x-2)(x? +2x +4) mem=x° -8 " (x-1)(x+2)(x+3) " (x-1)(x+2)(x+3)
:x2+2x+4+1—2x2 +x(x—2) ~ (x+5)(x+2) __ X+5

x*-8 " (x-1)(x+2)(x+3) (x-1)(x+3)
_ X +2x+5+x* -2x _ 5

x*-8 x*-8
2 1 X-2 X-3 2x-1
aTl+ (afll)2+(é‘:l++1)3 mcm:(a+1)3 29 5% -Bx-3 2x-3x-2 X -5x+6
2 2x? - 5x-3=(x -3)(2x +1)
_2(a+1) +a(a+l)+a+1
- 3 X5 =3x-2=(x~- X
(a+1) 2x? - 3x-2=(x-2)(2x +1)
2a’+4a+2+a’ +a+a+l X ~5x+6=(x-3)(x -2)
ey e -9

el oy T

A = ) =
(a+1) (a+1) (arg) @+t _ X Ax+A+XE -6x+9 +4x? -1
+1 1 - -
3x? +21X1x+6+ x§—9+3x+2 GX(ZX_;’))X(leZ)(ZXJ'l)
3 +11x+6=(x +3)(3x +2) T (x-3(x-2)(2x+1)
x2—9=(x +3)(x—3)
3x+2=3x+2 mem=( -9)(3x +2)

2x(x-3)+(x+1)(3x+2) +xt -9 30,272,213, 2%
- ) "a-1 a+2 a-3
(x —9)(3x+2) (a+ 2)(a—2)(a—3)+(a —1)(a +3)(a —3) +(a —1)(a +1)(a +2)
:2X2—6X+3X2 +5X +2 +x2 -9 = (a—l)(a+2)(a— )
(X2—9)(3X+2) _a®-3%-4a+12+a’ -a® -9a +9 +a° +2a% -a 2
e S ) (a-1)(a+2)(a-3)
(x*-9)(3x+2) _3a°-2a° ~14a+19

ia—liia+2iia—3i

mcm= (a—l)(a+2)(a—3)
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x-3_x+2_2(x-3)-(x+2)_2x-6-x-2_x-8

1. =22 =
4 8 8 8 8
2, 2*%h_b-3
a ab
_bla+m)-a(b-3) ab+m’-ab+3a_ 3a+5H’
- a’b - a’b T ab
2 1 2(2m)-(3n) 4m-3n
3 3m? 2minT emin? | enir?
a-3 4-3ab?
4. By
Sab  3a’b
_ 3ab?(a-3)-5(4-3ab?)
B 15a°b°®
_ 3%’ - 9ab’ - 20+15ab* _ 3%’ + 6ab’ - 20
B 15a%0° B 15a%b°
2a+3 a-2
5 4a 8
_2(2a+3)-(a-2) 4a+6-a+2_3a+8
N 8a - 8a " 8
y—-2Xx XxX-3y
6. Z0x ~2ay
_ 6y(y—2x)—5x(x—3y)
- 120xy
_ By’ —12xy-5x* +15xy _ 6y + 3xy —5x°
- 120xy T 120xy
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1 1
" x-4 x-3
x—3—(x—4) X=3-x+4 _ 1

B (x—4)(x—3) h (x—4)(x—3)_ (x—4)(x—3)

mems= né - n?

mcm= (x - 4) (x -3)

n
n? -2mn+n® - -2mn-n®> _ -4mn _ 4m
n? Tnf-n® n?-n?
(1—x)—(1+x)(l+x)
1-%
C1-2x+ X2 -1-2x =X -4x _ 4X
h 1-x2 T1-x T x-1

T
x
N
T
x
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R

6.

3 4 6
_4(x-1)-3(x-2)-2(x +3)
12
4x-4-3x+6-2x-6 -x-4 X+4
- 12 HE Y
8 §_2a+l_4a2+l
"5 10a 20a°
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h 20a*
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h 15x°
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h 15%°
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1 2+b 5
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1 1 2 2
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_1—x—(1+x)_1—x—1—x_ -2x _ -2 _ 2
- x(l—xz) - x(l—xz) _x(l—xz)_l-xz_xz—l



) (a— x)2 a’-x’

(a+ x)(a+x)—x(a—x)
(@) (2

_a’+2ax+ X’ —ax +x°
(a=x)"(a+x)

a+1_ 1
" 6a+3 12a+6

6a+3=3(2a+1) ; 12a+6=6(2a +1)
mcm=6(2a+1)
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mcm=(a—3)2(a+4)
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10.

11. sz_l_ﬁ
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1 1
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mems= (a— b)3 (a2 +ab +b2)

0=t (e vabev)
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13.

14.

15.

16. ——5-——

17.

18.

X+3 _ 1
6Xx2+x-2 4x*-4x+1

6x2 + x-2=(3x +2)(2x -1)

4x% - 4x+1= (2x -l)2 mem =(2x —1)2 (3x +2)
_(2x-1)(x+3)-(3x +2)

T (ax+2)(2x-2)

_2x*+5x-3-3x-2_ 2x*+2x-5
 (ax+2)(2x-1)°  (3x+2)(2x-2)

x-1 Xx+2

4x+4 8x-8

2(x-1)(x-1) - (x+2)(x +1)
8(x*-1)

2 -4x+2-%-3x-2_ X*-TX

) 8(x*-1) “g(x-1)

m(:m=8(x2 —1)

mems= a(a2 - bz)

_ab-b(a-b) ab-ab+b?
- a(az—bz)

b2
h a(az—bz) _a(az—bz)

2a—3_ a-1
6a+9 4a’+12a+9

6a+9=3(2a+3)

. 4a® +12a+9=(2a +3)°
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(2a+3)(2a-3)-3(a-1)
3(2a+3)’
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_ x+1-(x-1)
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a-1 1 1 _ 2 24. 37 x-2 X2+2x-3 X +5x+6
¥ a7ra -2 2a+2 o= 2a(a" - % +x-2=(x+2)(x-1)
:2(a—1)(a-1)—a(a+l)—a(a—1) x2+2x—3=(x+3)(x—1)
2ala’ -1, x? +5x+6=(x+3)(x +2)
:2(a2-2a+1)—a2 -a-a’+a mem= (x+2) (x-12) (x +3)
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1 1 1 (x3—1)(x—1)
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B (x3—l)(x—1)
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y-(x-y)-x ~ 2(a-b)(@+ab+b?)
T x(x-y) _ 2-ab _ 2p-ab
_y-X+y-X _2(a—b)(a2+ab+b2)_2(a3—b3)
"X X-y 3a a-1 10a-1
27 2aP-2a-4 4a’+8a-32 8a’+A0a+32
C2y-2x_2(y-x)_ 2(x-y) 2
o) xoey) T x(xey) T x 2a%-2a -4=2(a’ -a-2) =2(a-2)(a +1)
a 1 1 4a% +8a-32=4(a* +2a -8) =4(a +4)(a -2)
2. 7iab a a+b mom=a(a +b) 8a’ +40a+32=8(a’ +5a +4) =8(a +4)(a +1)
_a-(a+b)-a_-a-b _ a+b _ 1 mem=8(a+4)(a-2)(a+1)
" afa+b) " afa+b) afatb) a _12a(a+4)-2(a-1)(a+1) -(10a -1)(a -2)
1 1 2y ) 8(a+4)(a-2)(a+1
23. ;- mem=x(x2-y?)
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Xy

x(<-y?)

Ko=) x(e-y) 0

_12a’ +48a-2a’ +2-10a° +20a +a -2
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“8(a+4)(a-2)(a+1)




1 _ a?+9x? _ a
28 ga-12x - 27X 2(82+Sax+9a2)

4'3‘12X=4(a—3x)
a’-27x’= (a '3X)(a2 +3ax +9a2)
Z(a2 +3ax+ gaz) :2(a2 +3ax +9a2)
mem= 4(a® - 27x°)
a’+ 3ax+ Ox° _4(a2 +9X2) -2a(a —3x)
a(a-27x°)
a2 + 3ax+9x? -4a? -36x% -2a2 +6ax
aa-27%)
_-5a®+9ax-27x* _ B 5a2 - 9ax + 27%°
ala’-2r¢) T afa’-27%)
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3 4x-7

x+2 X*-x-6

)*3(X-3)—(4x—7)

X— 3)(x+2

_2XHA+3X-9-AX+7 x+2 1
(X 3)(X+2) (X 3)(x+2)_ﬁ

a 1 a+12

2 3a+6_6a+12+1za+24 I‘T‘nrr|:].2(¢‘:l+2)

_ 5a+10 _ 5(a+2) .5
_12(a+2)_12(a+2)_12

1. ig mems= (X—B)(x+2)
_2(x

_4a-2+a+12
12(a+2)
R X2X+1+§_x712 fTCm:SXZ(XZ +1)
_ 3¢+ x(x +2)-3(x +1)
) 3x? (x2+1)
3+ +x-3 -3 4x*+x-3x*-3
3x2 (x2+1) 3 (Xz +1)

at3 a-1 a-4

"a’-1 2a+2 4a-4
_4(a+3)+2(a-1)(a-1) +(a-4)(a +1)
i 4(a*-1)

mem=4(a® - 1)

_4a+12+2a’-4a+2+a’ -3a-4_3a’-3a+10

4(a-1)

~ 4(a-1)

2&2—3_LH__9a2_14
29. 30,316" 50 508 150

10a+10=10(a +1)
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" x-2 2-2 0 (a+13)(a-2) a+13 2+13 15 5
x*-9 2_7x+6 -6)(x-1) x-6 1-5 -

5. E(2_‘_)()212 l)jaraxﬂ?) 11 ;_72):(:1 Para X_}l(x(xz(l))(z): >)((_1=E=?=oo
X+3)|Xx-3)] x+3 3+3 6
(x+4)(x-3) x+4 3+4 7

3_ay_
al-a-6 o . 12. >):3—§)>(<+2 Para x - 2
ara a -

T a’v2a-15 X*-3x-2=1 0-3 -2| 2
(a-3)(a+2)_a+2_3+2_5 2 4 2
(a+5)(a—3)_a+5_3+5_8 m
- 7x+10 0(x 2)(¢ 2x 1)

8. G oP-xsz HAX-2 X-7x+6=1 0 -7 6| 2

(x-5)(x-2) 2 4-6

x*(x-2)-(x-2 1 2-3 0
_(x-5)(x-2) _ x-5_2-5 -3 [ (x 2)(¢ 2x 3

(¢-1)(x-2) x*-174-1" 3 -2+ (x+)  (2+1 o

(x-z)(x2+2x-3)‘ X2 +2x-3 22+2@2-3° 5



2

x*-16 X2y

13m Para x- 4 19W Para y- X
(x-4)(x+4) _(x-4)(x+4) x+a_4+4_8 (x+y)(x=y) _x+y_x+x_2x -
xz(x—4)-(x—4)_(xz-l)(x—4)_X2—1_42-1_15 y(x-y) y x X
14 4x?-4x+1 P 1 NP
" 4x*+8x-5 ara x-5 20. 7z - Paax-a
(2)(_1)2 ox-1_ 2%1—1_1_1_0_0 (x—a)£>E2+a>;+a2)
ox+5)(2x-1) 2x+5 , 1 _ 1+5 6 a’{x-a
(X )( X ) 2%+5 _X2+ax+a2_a2+a2+a2_3a2_3
8x% - 6x+1 1 & T @ &
B i -1xea  THRAX3 e
08¢ 6x 1 (8x)% 6(8% 8 21 g T Parax-1
- (x-)ex-2)=(2x 3ax -) Do o 2
Oad 12 15%x & 4 12- 15 41 4 10-3 2|1
-16 16 -4 1 1 -2
-4 1 0 T1-2 0 =(x-1)(¢+x-2)
= (x+4)(ax® - ax+1) =(x +4) (2x -1)’ =(x-1)(x+2)(x-1)
1 B 2
(2x-1)(4x-1) _ 4x 1 ) 1 =(x-2)(x+2)
(2x 1) (x+4 2X - 1 x+4 %% 1@@»+4 0 SZXZ 6X§ 6’2( 21
16 X 9x+10 Para x- 2 24 2|
" x*-x*-11x° +9x +18 - 2 -4 2 0 =(x-1)(2¢-4x+2)
0% 9% 10 =(x-1)(x-1)(2x-2)
1 g—j ig 2 =(x-1’(2x-2)
) (X—l)z(X+2) _x+2 _1+2 3_
1 2-5 0  =(x-2)(x+2x-5) 0 (1) (ox-2) 2x-2 20-270""
0xt x@ 1% 9% 18
1 -1-11 9 18[2 X=X -Tx2 X +6
2 2-18 -18 2 i aliix_g fdax-3
1 1 -9 -9 0 =(x-2)(x+¢-9x-9) Oxt x& 7x¢ % 6
. (x—2)(x2+2x—5) 1-1-71 6_-2
(x-2)(x* +* -9x-9) -2 6 2-6
_ X42x-5 _ 2*+22-5 3 1 1-3-130
TXHX-0x-9 2+22-92-9 -15 5 (x+2)(x*-3x* -x+3)
3_g3 1 -3 -1 3|1
17. Xx_a Para x- a 1 -2 -3
- 2 2 1 -2 -3 0
beabract) g satva s e 2
&~ 2ab+ b7 (a-b) a-b_a-a = (x+2)(x-1)(x-3)(x +1)
18. —> . Parab-a = = =0

a’-ab a(a—bi a a ContintGa



Continuacién
90 0 x* 3@ & 11x 6
1 -3 -3 11 -6 +2
-2 10-14 6 |
1-5 7 -3 0
:(x+2)(x3—5x2+7x—3)
1 -5 7 -3

BERIn

_xt1 341 4,
x-1 3-1 2
3 -5x* -4x +4
X' +2x%-3x* -8x -4

03& 5x¢ 4% 4

3-5-4 4%

6 2 -4
3 1-2 0
=(x—2)(3x2+x—2)
Oxt 22 3x% 8x 4
1 2 -3 -8 -4 |2
2 810 4|
145 2 0

1
(x— 2)(x3 +4x2 +5x +2)

1 4 5 2 |-2

-2 -4 -2
1 2 1 0
:(x—Z)(x+2)(x2 +2X +1)
(x—2)(3x2+x-2)
(x—2)(x+2)(x+1)2
3+ x-2
_(x+2)(x+1)2
o 32?+2-2 12 1
_(2+2)(2+1)2_36_3
x*-5x+4
x*-2x*-9x? +2x +8

0 5% 4 (x 2)(x 4)
Oxt 2x2 9x¢ 2x 8

1-2-9 2 8|1

1 -1 -10 -8
Continta

23.

24. Parax - 1

1-1-10-8 O

Parax - 2

Continuacion

24.

25.

(x—l)(x3 - x* -10x —8)
=(x—1)(x—4)(x2 +3x +2)
(x—l)(x—4)

(x—l)(x—4)(x2 +3x+2)

1 11
Tx?+3x+2 1P+30+2 6
X -4x®+8x% -32

Para x- 2

X° - 3x* +10x* -4x -40

0x 4x3 8x% 32

1 0 -480-3
2 4016 3R

2 0 816 0

1
(x— 2)(x“ +2x° +8x +16)

1 2 08 16
-2 0 0 -16
1 0 08 O

=(x—2)(x+2)(x3+8)
Ox 33 10x¢ 4x 40
1 0 -310 -4 -40

2 4 2 24 40
1 2 112 20 0
(x-2)(x* +2x° + 5 +12x +20)
1 21 12 20}=

-2 0 -2 -20
101 10 0
(x—2)(x+2)(x3+x+10)

1 01 10 ’—Z—
-2 4 -10
1-25 0

= (x—2)(x+2)2 (x2 -2x +5)

. (x—2)(x+2)(x3+8)
(x— 2)(3x+2)2 (x2 -2x +5)

G2

" (2+2)([2"-22+5) 205

8x%+6x-9
12x* -13x+3
(8x)* +6(8x) - 72
(12x)* -13(12x) + 36
(8x+12)(8x~6)
(12x-9)(12x- 4)
_(2x+3)(ax-3)

" (ax-3)(3x-1)

3.. 9

_ox+3_25%3 5 36 18

"3x-1 .3, 510 5
271 2

P 3
26. arax -

27. Parax - -2

X*+6x% +12x+8
1612 8+¢t2
= (x+2)(x2 +4x +4) =(x +2)3
-2 4 8 -16
1-2 -4 8 -2
1-4 4 0
(x+2)
28. o7+

x*-8x*+16
Oxt 6x% 12x 8

-2 -8 -8
14 4 0
O x* 8x% 16
1 0-8 0 16 }i
1-2-4 8 0
(x+ 2)(x3 -2x% -4x +8)

-2 8 -8 |
(x+2)2(x—4x+4)
(x+2)"(x-2)°
e e
JXt2 -2+2 0 _,
(x-2) (-2-2)° 16
9x%+3x% +3x+1
3 (3x+1)+(3x+1)
- 27 +1

Para x —}
T3

(3x2 + 1) (3x+1)
B i3x+lHQx2 —3x+1i
3+l
Tox?-3x+1

: o
of - o6 351

4
_3_4
“379



13 | XHxHL-3 X tx-2_ (x-1)(x+2)  x+2 142 3
251501 T T T (k=)o xe]) X exrl Pl+l 3

=1

30. (x2+3x—10)§1+712§ Parax - 2 (x+5)(x—2)§%§:(x+5)(x—l)[l (2 5)(2 l} 7

EJERCICIO 140

i st
B (12x)* + 31(12x) + 240 _ (x - 5) (x2 +5x —4) -x® +29
"~ (18x)% +21(18x) - 72 x-5
~ (12x+ 16)(12x +15) ~ (3x+ 4)(4x+ 5) _4x+5 _ x®=29x+20-x* +29 _49-29x
" (18x+24)(18x-3) ~ (3x+4)(6x-1) ~ 6x-1 xS X=5
170- x

2 @» 7+7§ % 2a+1§ X+34+ <=5

x?+29x-170+170-x> 29x
Oa®+2a+10 Oa®+2a-2a-10 = =

X-5 X-5
T dE e o 49-29x 29x _49-29x x-5_49-29x

:(a+l)2 a _ a+l _ a+l x-5 x-5 x-5 29x  29x
& (ar)fa-) afa-) a-a g My 4 By y* _4x By y°
X3+ 3x2 +0x ’ 3x 3x 3 3x 3 3 3x
T mon-x_m o n o x 1 1 1
% Thnx  mnx mnx mnx nx mx mn
_x(P3x+e)  wraxre 1 N
¢ (x*-27) ~x(x-3)(x*+ax+9) x(x-3) 0. T,y XN
(ery)” xbe-yf x(¢-y?)_
2 2 -
_x(x+y) X—yx(x—y) 0 W:X(XW)U x(x v x(x y)
) x3+2x2y+xy2—x3 +2Xzy_xyz:4xizyz4x 11. X2—2X+1—9XX_33X2=)::_]:-|'
Xy xy ]
a4_2b3+a2b(b_2) 0 (X_l) ( ) (3 X) ( )(X +X+1)
5 —(———5— x-3 x-1
a'-ah-2b s con 2
. s oo N X*=5X"+7X-3-9x+3x" _ ,
_a‘-2p’+a’h’ -2a% 0 <3 =X H+x+1
(aZ_Zb)(az‘Lb) x3—2x2—2x—3=Xz+XJrl
a2 (a?+b?)-2p(b? +a?) (a%-2b)(a®+b?) a?+b? x-3
(a2-2b)(a2+b) (a2-2b)(a2+b) a’+b . (x—:~3))((><_23+x+1)=XZJrX+1D G ox ol w1
LY a’-5a+1+5a_a’+1 (a+1)(a’-a+1) st 5?14 o da
6.8 5 a’-5  a’-5_ a’-5 12. Fiatzaca 2% a1
_ar5_a'+a-a-5_a'-5 (a-2)(a-1)(a+2)(a+1) 2a°-5a-3+2+4a
a+l a+l a+l a—2)(a+1)(a+2) N 2a+1
. (a+1)(e,12—::,1+1)Daz—5=az_a+1 R SR V) Co | P

a’-5 at+l 2a+1 2a+1



1 1 2a

14.

15.

16.

. — ==
a-b atb a’-ab+b?

a’+b? +(a —b)(a2 -ab +b2) +2a(a2 —bz)

(@) e

a®+b®+a®-2a’h +2ab? -b® +2a°® -2ab?

) (a3 + b3) (a - b)

_ 4a’-2a%

(@) a-1)

0 a? a* 00 1+a0
M-a2 1-a E[Hl_ Tz

_Ea2+a“—a“DDa2—a3+1+a3D
0 1-a* @ a’
_a A+l 1

“1-at a®  1-a@°

0 x*-9 x-3 0 a’x*-16a’ @ 2
D 2 - 2 [D 2 2 +
Ox“-x-12 x“+3x0 2x“+7x+3 Ua“x

(x+ 3)(x-3) (x+3

a?x?

16-81x2
72x? -5x-12
_ (4-9x)(a+9x)
" (72x)? -5(72x) - 864
_ (4-9x)(a+9x)
" (72x- 32)(72x+ 27)
(4-9x)(4+9x) _ (4-9x)(a+9x)
(ox-4)(8x+3) ~ (4-9x)(8x+3)
0 0o 0
18. E% xfz foE Dxf2+x:(3 ﬁ%
_X +5x+6-2x(x+3)+3x(x+2);x(x+3)+x(x+2)+6

17.

9x+4
8x+3

Hoa)feg 53

3IC-x*-12x+4
6x* +x* - 25x% - 4x +4

x+3 2x+1

033 x& 12x 4

3 -1-12 4 |-2
-6 14 -4 |

37 2 0

= (x+2)(3x - 7x+2) =(x +2) (x -2) (3 -1)
6x* +x° - 25x* —4x +4
6 1 -2 -4 4|-2
-12 2 6 -4
6-1 -3 2 0
(x+2)(6x* -11x -3x +2)

6 -11 -3 22
2 2 -2
6 1 -1 0

=(x—2)(x+2)(6x2+x—1)

(x— 2)()( + 2)(2x +1)(3x —l)
(x+2)(x—2)(3x—1) - 1

(x—2)(x+2)(2x+1)(3x—l) 2x+1

[}

X+4 E@Zxﬂ x+4

x(x2+5x+6) x> +5x+6
X2 +5x+6-2x% -6x +3x° +6X X’ +5x+6
) x(x* +5x+6) X+ 3x+ X2 +2x+6
_2x"+5x+6 1 1
T X 2¢+5x+6 X
b b
19, 8,270
) 1_b72 o a-3
a2 a-b
b a-b+b
a N a-b
a’-p* 2a-2b-a+3
a? a-b
a
a’b a-b
:a(az—b2)+ atb
a-b
a’b a

a(a2 —bz) Ta+b

_a’b+a’(a-b) a®b+a’-a’b
a(az—bz) h a(az—bz)
a3 aZ
20 1¢-%6  x o o1 1
30 x x-40, 36 4
X X
1D x+6 x 65(x+2)(x 2)'3I 1 1
3@ %DXZ—SGDXZ—4
X X
_(X+6)(X_G)D(x+2)(x_2)m o x
B 3x X X2-36 X2 -4

- X2 (x+ 6)(x—6)(x+2)(x—2) 1

3x? (x+ 6)(x—6)(x+2)(x—2)_ 3




T DY J S R SNRE
(a—2b)2 a-% a-2b T3x-9 6x+12 (x-3) ,_g,9
2L - tdab 100 L.,
a?-4ab+4b° - _ _ . X
) 3(x—3) 6(x+2) 2(x—3) x> -6x+9
3a(a-)+5(a-20)° +(a-20)(a -m0) .
2 2(x—3)(x+2)—(x—3) —3(x +2) +6(x +2)
(a—2b) (a—Sb) =
2
3a’ - 14ab+100° 6(x-9) (x+2)
W _2x%-2x-12-x? +6x -9 -3x -6 +6x° +12x
- o(x-9 (x+2)
3a®-15ab+5a® - 20ab +20b* +a® -7ab +10b?
= 2 P _ TX*+13x-27
(a-50)(3a° - 14ab +100?) SR
-9 0 2)
_ 9a’-42ab+3m° _ 3(3’-l4ab+100?)
(a-50)(3a% - 14ab+100?) ~ (a-50)(3a° - 14ab +100%) ~ a-5b
2 2
X+1_ X-1 a—b+a +b b+b—2
22 x-1 x+1_x*+1  2x " 2a+bZD a, 1
’ x—l+ X+1232-2p a%-b " aspod -2b* "a-b l+Zab—b
x+1 x-1 -b
(x+1) - (x-1) . a+b a1
= X -1 E x+1 a’-b @0 -a’+20’ "a-b b+2a-b
2 2 2 e 7= Dreah
(x—l) +(x+1) 2(a —b) 2x a-b b
x*-1 22’ p(a+b)
2 —
X H2x+1-x242x-1 X2+l 4x X411 = at;bm ab Bz%: 232 (a b)Db(anb)Eﬂ:l
T2+l +2x+1 4x 2 +1) 4x 2 a-b 22" p’(a+b) afa-b) 2a
a-b b
EJERCICIO 141
X X X 5 - X—4
1 X5ty 4.yt g Ty mem=l2 7. =5 ~5=0 mem=3
6 3 6x+24 -x=2x -15 _
x+30_1-3x 6x—x—2x=-15 -24 x=4-15=0
6 3 3x=—39 x-19=0
x+30=2(1-3x) _-39 x=19
X+30=2-6Xx fg 8 x+2 _5x eme1o
X=- T4 =
X+6x=2-30 w1 5 3 : 12 2
7x=-28 5. TX_E 7 -2X mem=20 12x-x—-2=30x
(=28 15x -4 +40x =25 —3x 11x-30x=2
7 55x +3x =25 +4 -19x=2
x= -4 58x=29 2
3x 2x 1 29 BT
2. 2X_2X4220 mem=15 X=— 19
> 33 % 5x-1 3
9x-10x +3 =0 x=2 9. X~ —— =4x—€ mecm =15
2
x="3 6 25T 3 15x —25x +5 =60x —9
x=3 T3 x 10 2 ~10x -60x =-9 -5
1.1 1 20-150 =21x —45 +30x
4y == = -70x=-14
3. 2x+4 1ox 5 mcm =20x 130445 =51x "
10+5x -2 =4x -85 _ =_=2
51 -70
Ay=— 51
5x-4x=-10 +2 5
X=-8 ?=X )(:E



10. 10x—8x_3:2(x—3) mem=4 15 4_10x+1_ X_16x+3 mem=12
' 6 4 -
40x- 8x+3=8(x-3) 48-2(10x +1) = 48x ~3(16x +3)
40x-8x=8x~-24 -3 48~ 20x—2=48x 48X -9
40x-16x=-27 —20x+46=-9
:‘2%: -20x=-55
T8
1" X-2 x-3_x-4 mem= 60 x=17:'
"3 4 5 -
20(x-2)-15(x -3) =12(x -4) 1 1 1
20x- 40-15x + 45=12x -48 16. (- 1)-(x-3g)=3(x+3) +5  mom=6
Bx-12x=-48-5 3(x-1)-6(x-3)=2(x +3) +1
-7x=-53 3x-3-6x+18=2x +6 +1
x:§ -3x+15=2x+7
7 -5x=-8
19 X“1 X2 X-3_ x-5 8
"2 3 4 5 X5
mcm= 60
30(x-1)-20(x-2)-15(x -3) =-12(x -5) 17, EX*1_ 11X‘2_1(5X_2)=§(6X+1) mem=36
30x - 30~ 20x +40 - 15x +45 = ~12x +60 3 o 4 6
12(6x+1)- 4(11x - 2) -9(5% -2) =30(6x +1)

-5x+55=-12x +60
-5x+12x=60-55
7xX=5

72x+12-44x+8 -45x +18 =180x +30
—-17x+38=180x +30

.5 -197x=-8
~7 gz 8
197

13. x—(5x—1)—71(?x:1 mcm=10

18. 4X+1=1(4x—1)—13+ 2x —l(x—3) mcm=6

10x-10(5x-1) - (7-5%) =10 3 3 6 2
10x-50x+10-7 +5x =10 2(4x+1)=2(ax-1)-(13+2x) -3(x -3)
-35x+3=10 8x+2=8x-2-13-2x -3x +9
—35x=7 2=-6-5x
-7 8=-5x
S 5
X:‘é 5%
14, 2x- 2% 6+%(x_5)= -5x 19. %(5x—1)+]%(10x—3) = —%(x -2) —g mem =10
mem= 12 4(5x-1)+3(10x - 3) = -5(x -2) -12
24x~ 3(5X— 6) +4(X _5) = -60X 20x-4+30x-9=-5x +10 -12
24x-15x+18+4x -20 = -60x S0x-13=-5x+10-12
13x- 2= - 60X 50x-13=-5x-2
13x+60x=2 56x=11
2 _1
X=—z X= 5

73



20.

21.

22.

23.

3x-1 5x+4 x+2 2x-3 1

- -— X
2 3 8 5 10 ™5 . 2
mcm=120 25. 10- 6 = ﬁ—z
-1- - = -3) - 60-3x-5_47
60(3x - 1) - 40(5x +4) -15(x +2) =24(2x -3) -12 . x-5_47_x .
180x - 60— 200x —160 —15x —30 =48x ~72 -12 6 12 8
- 35x - 250=48x -84 4(55-3x)=94-3x
- 83x=166 220-12x=94-3x
X=-2 —-12x+3x=94-220
7x-1_5-2x_4x-3 1+4x° ~9x=-126
3 2x 4 3x =126
mem=12x -9
ax(7x-1)-6(5-2x) =3x (4x -3) +4(1 +4x?) x=14
28x% - 4x-30+12x =12x* -9x +4 +16X*
8x-30=-9x +4 11 1%
= . 9x-2-7 Q»—fgz +23
17x=34 26. 9x Xg o t2a

x=2 2-x0 x+2 11
Oox 2 7 Q—Q: e
% *H 2 2 "2

2x+7 2(x-4) 4¢-6_7x+6
3 5x 15 3¢ 0ox 2 7@2_7)@: X*13  em=4
mem= 15x° 4

55 (2x+ 7) - 6x (3 - 4) - (4" ~6) =5(7x +6) 36x-8-14(2-x)=x +13
3 2 3 3 2 36x-8-28+14x=x +13
10x” + 35x° - 6x° +24x -4x° +6Xx =35x~ +30

50x -36=x+13
30x=30 49x=49
X=§ x=1
30
x=1
20x+1] 3[x-6 3 7 12x-5 2x-3 4x+9 7
§§TQ:Z§T§ mem= 60 219710 16 20 ' 4 ‘go 0 Mem=160
8(x+1)=15(x-6) 60x - 112-10(12x -5) -8(2x -3) +40(4x +9) +14 =0
8x+8=15x —90 60x - 112 -120x +50 - 16x +24 +160x +360 +14 =0
8x-15x=-90-8 84x+336=0
—7x=-98 84x=-336
-08 _-336
=7 T o84
x=14 x=-4

3 2x—1§_ 4 x+2@_ 1 x—2§+ 1 5x 3 X+ 24
— = —=0 - - - -1) = =
24. 5@76 3§L1 5Q73 5 28. 17 (x 20) (Zx l)— mcm= 68

mem= 60 85x-12(x - 20) -68(2x -1) =2(x +24)
6(2x-1)-20(3x+2) -4(x -2) +12 =0 85X~ 12x+ 240 ~136x +68 =2x +48
12x- 6-60x -40 -4 +8 +12 =0 - 63x+308=2x +48
-52x-26=0 - 65x= - 260
2% 1 _-260
TR 2 =65

X=4



20, 5+ 5 % @ 5X§ EJERCICIO 142

3 3

20+x 1[M-x 30— 5x 22 - - -
0 :,QLQ_,+,§TQ L5501 0 mcm 5(2x 1)
20+x_4-x_2 _ 30-5x 3(2x-1)+15=0
4 6 3 12 6x-3+15=0
mcm=12 6x=-12
3(20+x)=2(4-x) -8 +30 -5x x=-2
60+ 3x=8-2x -8 +30 -5x 2 e 16 -1
60+ 3x=-7x+30 2 ax-1 ax+1 -
10x=-30 2(ax+1)=3(4x-1)
x=-3 8x+2=12x-3
5(x+2) 4 22-x 8-x_ 20-3x -4x=-5
30. o 9 _3x—20—?— 15 mcm= 36 5
15(x+2)+16-22 +x =108x -720 -3(8 -x) —2(20 -3x) X=7
15x+ 30-6+x =108x —720 —24 +3x -40 +6x 5 )
16x+24=117x - 784 3. 727 yop mem=x"-1
-101x= -808
5=x+1
b-58-55-3 s
2 30 2 = - = =x2 -
31. 4, 1 -1 0 mem=x°-1
-X 3-Xx__ X _
: 3 Ty Mm=6 3(x-1)-1=0
3(6- x)-2(3-x) =42 -3x 3x-3-1=0
18- 3x-6+2x =42 -3x 3x=4
12-x=42-3x w2
2x=30 3
bx+8 bx+2
x=15 = = + -
5.5 i aa oM (3x+4)(3x-4)
32. (-9 5 =L [ (3¢-4) (5x+8) =6 +2) (3x +4)
02 9 x2 §: ax 12x-3 15x% + 4x - 32 =15x* +26x +8
25 4 -
N 41 16x-60x+15 26X +4x=8+32
4 20 -22x=40
41 -44x+15 40
g T ? mcm= 20 X——E
- 205= - 44x +15 20
- 220=-44x T
> 6. 1058, =5k +0x-10
3x-10 2[(x+20 1 " EZiov_10" = -
33, 2x- x-S 5x” +9x-19
16x-3x+1 2x+4 1 10x* - 5x+8=2(5x* +9x ~19)
0o2x — 2= -2 mem=72 , ,

8 18 4 10x? - 5x +8=10x° +18x -38
144x-9(13x +1)=4(2x +4) -18 Bx-18x= -38-8
144x-117x-9=8x +16-18 —o3x= 46

27x-9=8x-2 _ 46
19x=7 x=
. -23

=19 X=2



1 + 1 _ 1
" 3x-3 4x+4 12x-12
4(x+1)+3(x-1)=x+1
4x+4+3x-3=x+1
7x-x=0
6x=0
x=0
2
8. %- );X_ssng n‘cm=4(4x-5)
x(4x-5)-4(x? -8x) =7(4x -5)
4% -5x—-4x* +32x=28x -35
27x=28x-35
-x=-35
x=35

mem= 12(x2 - 1)

. 2x—9+ 2x—3:§

10 2x-1 5

(2x-9)(2x-1) +10(2x -3) =2x(2x -1)

4x% - 20x+ 9 +20x - 30 =4x* -2x

-21=-2x

-21_

==

103=x

mem=10(2x 1)

X

(3x-1) 18x-1
x-1 2
2(9x? - 6x+1) =(x -1)(18x -1)

18x? -12x+2=18x* -19x +1

10.

mcm= 2(x - 1)

-12x+19x=1-2
7x=-1

1

X="7

11. ﬁ_Sx—4: mcm=(5x+2) (5x— )

(2x+7)(5x-4) - (2x-1)(5x +2) =0
10x® +27x-28-10x* +Xx +2 =0
28x=26
=3
14
(5x—2)(7x+3)
7x(5x-1)
(5x-2)(7x+3)-7x(5x -1) =0
35x%+ x=6-35x" +7x =0
8x=6
3

X:Z

12. 1=0  mem=7x(5x-1)

13.

14.

15.

16.

17.

3.2, 8 mem= x* - 7x +12
X-4 x-3 x*-7x+12
3(x-3)=2(x-4)+8
3x-9=2x-8+8
3x-2x=9

x=9

6x-1 3(x+2)_1+3x

18  5x-6 9
(6x- 1) (5%~ 6) -54(x +2) =2(1 +3x) (5% -6)
30x? - 41x+ 6 -54x ~108 = ~26x ~12 +30x°

- 95x-102= - 26x ~12
- 69x=90

_%

69
x=-1%

mem=18(5x - 6)

X=

2

5(1- x)-3(1+x) -6=0
5-5x-3-3x-6=0
-8x-4=0
-8x=4

1

X:_E

1+2x 1-2x_ 3x-14

- —1-0y?
Tr3x 1-3x  1-gx mem=1-9x

(1+2x)(1-3x) - (1-2x) (1 +3x) = -3x +14
1- x-6x* —~1-Xx +6x* = -3x +14
-2x=-3x+14
x=14
-1 _ 1 7
X2 +7x+12° 2x+6 6x+24
0x 7x 12 (x 3(x 4)
02x 6 2(x 3
0 6x 24 6(x 4)
6(3x-1)=3(x+4) +7(x +3)
18x-6=3x +12+7x +21
18x-6=10x+33
8x=39

mem 6(x 3)(x 4)



18.

19.

20.

21.

22

23.

3 3 em=2(x-1) (x+1)

= 2x-2  2x+2

2(x+1)-3(x-1)(x +1) = -3(x -2)°
2x+2-3x% +3=-3x% +6x -3
2X+5=6x-3
-4x=-8
X=2
5x+13 4x+5 X
15 5x-15 3
(5x+ 13)(x—3) —3(4x +5) :5x(x —3)
5x% - 2x - 39 -12x -15=5x° -15x
-14x-54=-15x
x=54

mcm= 15(x - 3)

2x-1 x-4 2

2x+1 3x-2 3

3(2x-1)(3x-2) -3(x -4) (2x +1) =2(2x +1)(3x -2)
18x% - 21x+ 6-6x° +21x +12 =12 -2 -4

mem=3(2x +1)(3x -2)

18=-2x-4
22=-2x
-11=x

4x+3 3x+8

2x—5_3x—7:1 mcm=(2x—5)(3x—7)

(4x+3)(3x-7) - (3x +8)(2x -5) =(2x -5)(3x -7)
12x% -19x - 21-6x" =X +40 =6x> -29x +35
- 20x+19=-29x +35
9x=16
16
)
X=1§
10x-7 _3x+8 5x°-4
15x+3~ 12 20x+4
4(10x-7)=(3x+8) (5% +1) -3(5x* -4)
40x - 28=15x” +43x +8 -15x* +12
40x-28=43x+20
-3x=48
x=-16
4X_1+ X-2 _ 8x-3
5 2x-7 10
2(ax-1)(2x-7) +10(x -2) =(8x -3)(2x -7) -13(2x -7)
16x? - 60x + 14 +10x - 20 =16x* ~62x +21 ~26x +91
- 50x - 6= -88x +112
38x=118
_us
38
X=3%

mem=12 (5x +1)

mem=10(2x -7)

3
_lE

X

25.

26.

27.

1 2 3 21

;
1 2 _ 3 3

x-1 x-2 2x-2 2x-4
1 2 3 7

mem=6(x-1)(x-2)
6(x-2)-12(x-1)=9(x-2) -7(x -1)
6x-12-12x+12=9x ~18 -7 +7
-6x=2x-11
-8x=-11

-1,
)(:_78:]_g

Xx+3 5x-20 3x-12 x+3
mem=15(x - 4)(x +3)

15(x-4)-6(x+3) =@—30(x—4)
15x+ 45
15x~60-6x~18 =" — - 30x~120

2(9x - 78) = 15x +45-2(30x -120)
18x- 156=15x +45-60x +240
18x-156= - 45x +285
63x=441
xX=7
1 4 10 3
6-2x 5-5x 12-4x 10-10x
mem= 20(1— x) (3— x)
10(1- x)-16(3-x) =50(1 - x) -6(3 -x)
10- 10x - 48 +16x =50 ~50x 18 +6x
6x-38=-44x +32
50x="70

X=—
5

x=1%
2 ¢ _ 2
3 9-1 3x-1
2(9x? - 1)-18x* =6(3x +1)
18x? - 2-18x* =18x +6
-2=18x+6
-8=18x
4

_Z-x
9

mem= 3(9x2 - 1)




28.

29.

30.

31.

32.

5)(2_27)(—£—x—6 mcm—x(5x +3)
B5X+3 X -

x(5x2 - 27x) - (5x +3) =x(5x +3)(x -6)

5x% - 27x? -5x -3=5x% -27x? -18x

-5x-3=-18x
13x=3
3
*713
4x+1 6  4x-1
ax-1 16x°-1 4x+1
(ax+1)"-6=(ax-1)
16x% +8x+1-6=16x> -8x +1
16x-5=1
16x=6
w=3
8
Ox-10 _ Ox+10_ 5x(x-1)

30—+ 20—=——"—""
Ox+10 “Ox-40 x*-3x-4

mem=x? -3x -4
3(x-1)(x-4) +2(x +1)" =5x(x -1)
3x? - 15x +12 +2x* +4x +2 =5x* -5x

-11x+14 =-5x
-6x=-14
7

-3

X=23

2%x+2H_3Ex—2EI X2 +78
Ox-20 ~“02x+30 2x*-x-6

mecm= (x - 2) (2x + 3)

2(x+2)(2x+3)-3(x-2)" =x* +78
4x% +14x+12 -3x? +12x -12 =x* +78
26x=78
X=3
1 ~ 1 3
x2+3x-28 x?+12x+35 x2+x-20
0 x% 3x 28 (x 7)()6 4)
(

0x 12x 35 (x 7)(x 5
OxF x 20 (x 5)x 4)
mem= (x+7)(x +5)(x -4)
x+5—(x—4)=3(x+7)
X+5-x+4=3x+21
9=3x+21
-12=3x
-4=x

mem=16x> -1

33.

34.

35.

36.

X-2 _2x-5 = x-2
XC+8x+7 x*-49 x*-6x-7
Ot 8x 7 (x 7)(x 1)
0 49 (x 7)(x 7)
0x 6x 7 (x 7)(x 1)
mem= (x+ 7) (x —7) (x +1) =(x2 —49) (x +1)
(x— 2)(x—7) =(2x —5)(x +1) —(x —2)(x +7)

x?-9x+14=2x* -3x -5-x* -5x +14

-9x+14=-8x +9
-x=-5
X=5
4x+5 2x+3 2x-5

15C+7x-2 12x2-7x-10 20x*-20x+5
0153 7x 2 (3x 2)(5x 1)
012x¢ 7x 16 (4x 5)(3x 2)
020 29%x 5 (4x 5)(5¢ 1)
mem= (3x +2) (5x -1) (4x -5)
(4x+5)(ax-5) - (2x +3)(5x -1) -(2x -5) (3x +2) =0
16 - 25-10x* ~13x +3-6x +11x+10=0
-2x-12=0
-2x=12
X=-6

73 _ 2 3(x+1)

2x+1 x+4 x+1 2xC+9x+4
mcm= (2x+1)(x+4)(x +1)
7(x+4)(x+1)-3(2x +1) (x +1) =2(2x +12) (x +4) -3(x +2)*
7x? +35x +28-6x> -9x -3 =4x> +18x +8 -3x> -6x -3
26X+ 25212 +5

14x=-20
10
x=-7
x=-12

(x+3°_x-1_2(7x+1)
(x-3) T x+1 x2-2x-3

mcm= (x - 3)2 (x +1)

(x+3)° (x+1)=(x-3)° (x -1) +2(7x +1)(x -3)

X3+ 7x? +15x +9 =x° —-7x® +15x -9 +14x* -40x -6

9=-15-40x
24= - 40x
3_

-<=x



x-4 x+1_ 12(x+3)

mem= (x + 5)2 (x - 2)

" x+5 x-2 (x+5)°

(x+5)(x-2)(x-4) - (x +5)" (x +1) = -12(x +3)(x -2)
X3 = x? - 22x+40 - x® -11x* -35x —-25 = -12x* -12x +72
-57x+15= -12x +72

-45x=57
_ 57
=25
x=-14%

38. g_%:%—% mcm:(x—4)(x—3)(x+l)(x+2)

(x— 3)2 (x+1)(x+2) —(x2 —4)(x —4)(x +1) =(x +2)2 (x —4)(x —3) —(x2 —9)(x 4)(x ﬂ.)
x*=3x3-7x% +15x +18 -x* +3x® +8x* -12x -16 =x* -3x® 412x® +#20x #48 x* 8x® 43x* 27x 36
3X+2=-7x+12
10x=10
x=1
X+6 x+1_x-5 X

39 5 T 3 x1 x+a mcm:(x+2)(x—3)(x—1)(x +4)

(x+ 6) (x—S)(x—l)(x +4) —(x2 —1)()( +2)(x +4) =(x J5)(x +2)(x —3)(x 44) —x(x +2)(x —3)(x —1)
X' +6x3-13x% -66x +72 -x* -6x° -7x* +6x +8 =x* 2x° 25x* #©26x #20 x* #x°® Bx* 6x
-60x+80=20x+120

-80x=40
o1
EJERCICIO 143 2
1 ax+1)=1 4. 3(2a-x)+ax=a’ +9 7. ax-a(a+b)=-x—(1+ab)
x+1=1 6a-3x+ax=a’ +9 ax-a’-ab=-x-1-ab
2 x(a-3)=a%+9-6a axt X2 o1
_1+x+1=5 -1 X(a—3):(a—3)2 x(a+l)=(a+1)(a-1)
_1-a x=a-3 x=a-1
X_T 5. a(x+b)+x(b—a):2b(2a—x)
ax+ba+ xb-ax =4ab - 2bx 8. az(a—x)—bz(x-b) =b2(x —b)
xb+ 2bx =4ab-ab a2 - a’x-b?x +b? =b*x -b?
2 ax-4=bx-2 3bx=3ab —a?x-2b%x = -a® —2b°
_ 3ab
ax-bx=4-2 = a’x+2b%x=a’ +2p°
x(a—b)=2 X=a x(a2+2b2):a3+2b3
= 2 6 (x—a)z—(x+a)2=a(a-7x) a4 2b°
a-b " x2-2ax+al -x? -2ax -a? =a® -Tax X= a2+ 202
- dax+7ax=a?
2 _ A2 — a2
3. @abima b e (s 2) (x-b) - (x +b) (x ~22) =b(a 2) +an
ax+bx=a’-b X:% x? —bx+ax-ab -x? +2ax -bx +2ab =ab -2b +3a
x(a+b)=(a+b)(a—b) a -2bx+3ax+ab=ab-2b+3a
x=a-b **3 x(3a-20)=3a-2b

x=1



10. ¥*+a*=(a+x) -a(a-1) 16. (m+4x)(3m+x)=(2x-m)" +m(15x -m)

x*+a’=a’ +2ax +x* -a’ +a 3P + 13X+ 4% =4X% —4mx + +15mx —n?
a’=2ax+a 2mx = — 37
a(a—l)_ __ﬁ
22 *= " om
a-1 3m
2 X X="%
11. m(n— x)— m(n —1) :m(mx —a)
N - mx - m +m=n’'x -am 17, @2 (a-x)-a%(a+1) -b? (b -x) -b(1 b*) +a(1 +a) =0
- mMX-mPX=-am-m a®-a’x-a’-a’ -b® +b’x -b +b® +a +a® 0
- xm(L+m)=-m(a +1) -a’x+b’-b+a=0
g=atl x(b*-a?)-(b-a)=0
md x(b-a)(a+b)=b-a
12. x—a+2:2ax—3(a+x) —2(a—5) x(a+b)=1
X-a+2=2ax-3a-3x -2a +10 1
X-a=2ax-5a-3x +8 X=a+b

X+4a-8=2ax —-3x

4(a-2)=2ax - 4x

4(a-2)=2x(a-2) 18. (ax-b)" = (bx-a)(a-x) -x* (b -a) +a* +b(1 -2)
a?x? - 2abx +b? =abx +bx* -a? -ax -bx? +a?x? +a? + 2b*

2=X
ax(1-3)=b(1-2b)
13. a(x—a)—be=b(b-2a-x) b
ax-a? - 2bx=b? ~2ab ~bx X3
ax-bx=b? -2ab +a’
x(a-b)=(b-a)(b-a) 10, (x+b)° - (x-a)* ~(a +b)} =0
X__(a'b)(b-a) X2 + 2bx +b? - x2 +2ax —a® -a® —2ab —b? =0
a-b 2bx+ 2ax - 2a -2ab =0
x=-(b-a) 2x(b+a)-2a(a+b)=0
x=a-b 2(x-a)(a+b)=0
14, ax+bx=(x+a-b) -(x -2b)(x +2a) 2x=2a
x(a+b) = +2ax ~2bx +a? ~2ab +b? —x* ~2ax +2bx +ab e
x(a+b):a2 +2ab +b?
x(a+b)=(a+b)’ 20. (x+m)’ -12m° =~ (x -m)’ +2¢
x=a+b X3 +3x2m+ 3xn? +m’® =12 = -x* +3x°m -3xn? +H® +2%°
3 3 _ 3
15. x(a+b)-3-a(a-2) =2(x 1) -x(a ) B 2x T2
ax+bx-3-a? +2a=2x -2 -ax +bx B 127
2ax-2x=a’-2a+1 L—y
2x((;1—1):(a—1)2 X=2m

X_a—l
)



EJERCICIO 144

2
-—=—  mcm=mx
m

. —+—=— mcm=2Xx

1
+ 1
a 2 X
mem= 2ax
2x(a-1)+ax=2a(3a-2)
2ax-2x+ax=6a" -4a
3ax-2x=2a(3a-2)
x(3a-2)=2a(3a-2)
X=2a
a-x b-x_ 2(a—b)

a b ab
mcm=ab

b(a— x)—a(b—x):Z a—b)
ab-bx-ab+ax=2(a-b)
x(a—b =2(a—b)

xX=2

2
- - 1 =a%®
7. mcm=a

b(x—3a)—a(2a—x) =-ab
bx-3ab-2a® +ax = -ab
bx+ax=2ab +2a*
x(a+ b)=2a(a +b)
X=2a

x+m x+n nmf+n?
-———=——-2 mcm=m
m n mn
n(x+m)-m(x+n)=n? +n* -2rm
xn+mn-mx-mn=n? -2mn +n?
(- m)=(m-n)’

x(n— m)= —(n —m)(m—n)
X= —(m—n)
X=n-m
x-b X-a
9. -~ 2- b
b(x-b)=2ab-a(x-a)
bx-b?=2ab-ax +a?
bx+ax=a’ +2ab +b?
x(a+ b):(a+b)2
x=a+b

mcm=ab

4x 3
asp 35 Mmem=2(2a+b)

8x-6(2a+b)=-3(2a +b)
8x-12a-6b=-6a-3b
8x=6a+30
- 3(2a8+b)

10

11, 2a+3x: 2(6x—a)
X+a 4x+a
(2a+ 3x) (a+ 4x) = (2x +2a) (6x —a)
2a’” + 11ax +12x* =12x* +10ax -2a”
ax=-4a?
X=-4a
12. 2}::;){(%;5 mem= 4(4x-b) (x-b)

8(x— c)(x—b):(Zx +c)(4x —b)

8x2 - 8xb - 8xc +8bc =8x? —2xb +4xc -bc

- 6xb-12xc=-9bc
-6x(b+2c)=-90c
_ e

= 2(b+20)

mcm= (x + a) (4x + a)



x(m—l)znn(m—l)
X=mn
(x—2b)(2x+a) _
x-ajla-2b+x
(x—2b)(2x+a):2(x—a)(a—2b +x)
2x° + ax - 4bx - 2ab = -4bx +2x* -2a® +4ab

mcm:(x—a)(a—Zb +x)

14.

ax=6ab- 2a’
ax:2a(:-b—a)
X:Z(Z-b—a)
15. %z% mems= (m+ x)(x—n)

(x+m)’ =(x+n)(x-n)

X2 +2mx+n? =x? - n?

2mx=-n7¥ -n?
_omrn?
T 2m
x(2x+3b)(x+b)

16. =2x%-bx+b?> mem=x+30

x+3
x(2x+ 3b)(x+b):(x +3}b)(2x2 -bx +b2)
2x3+5x%+30*x = 2x% +8ox” —2b?X +30°
P°x+20°x=D°
K]
5
30x  xd 10x xg 5a+13b
17 AT 3t 12
3fax+bx]_ 10ax-bx[] 5a+13b
DZ@ ab @?@ ab Q* 12a
0 3ax+3bx:ax—bx+5a+13b
4ab 3ab 12a
3(3ax+ 30x) = 4(ax - bx) +b(5a +13)
9ax + 9bx = 4ax - 4bx +5ab +13v°
Sax + 13ox =5ab +130?
x(5a+130)=b(5a+13)
x=b
x+a_(X—b)2+3ab—3b2
3 3x-a 9x-3a
(x+ .51)(3x—a)=3(x—b)2 +3ab -3b?
3x? + 2ax—a’ =3x* —6bx +3b? +3ab -3b?
2ax+6bx=a? +3ab
2x(a+3b)=a(a+3b)

X=

mcm=12ab

mecm= 3(3x - a)

18.

X=§

5x+a_5x-b
19. 34%b 3x-a
(3x— a) (5x + a) = (5x —b) (3x +b)
15x? - 2ax - a® =15x* +2bx -b?

- 2ax-2bx=a’ -b?

—2x(a+b)=(a+b)(a —b)
_b-a
=

mcm= (3x + b) (Sx - a)

x+a x-a_ a(2x+ab)

20. a iAo mcmz(x-a)(x+a)
(x+ a)2 —(x—a)2 =a(2x +ab)

x? +2ax+a® - x? +2ax -a® =2ax +a’b
4ax=2ax+a’b
2ax=a’b

ab
X:?
g 2R, M o162

x+da ° x’-16a’
(2x-3a)(x-4a) - 2(x* -16a%) =11a
2 - 1ax +12a* - 2x° +328% =11a

- 1lax+448° =11a
- 11ax=11a - 44a’
- 11ax=11a(1- 4a)
x=~-(1-4a)
x=4a-1
1 X’ _x+a

2 2 @rac @ mmealxa)

a+ x2=(x+a)2
a+x?=x?+2ax+a’
a-a’=2ax
a(l—a)_
2a
i-a_
5=

2(a+ x) 3(b+ x) ~ 6(a2 - 2b2)
23. b  a ab
2a(a+ x)—3b(b+ x) =6(a2 —2b2)
2a” + 2ax - 3® -3ox =6a’ -12b
2ax- Jox=4a" -9b?
x(2a— 3b)=(2a—33)(2a+33)
x=2a+3p

X

X

mcm=ab




24. m(n-x)-(m-n)(m+x) =n? —%(Zmn2 ~3nn) mem =n
nm(n— x) - n(m—n) (m+ x) =’ —(2mn2 —3mzn)
mn® - mnx - NN +mn® -mnx +n°x =n® -2mn” +3m’n
- 2mnx +n’x = -4mn® +4ntn +n’
nx(n-2m)=n(n® - 4mn +4n7)
x(n-2m)=(n-2m)°

X=n-2m
EJERCICIO 145 )
10. X - Lo quetenia
X - N°buscado X - N° buscado
1. 5 6. x—@lx+}x§=39 mem= 24
X- X = ox-11 X, 3 a9, 1 8
8 5hgX 4972 6"‘@"@ 24x-8x~3x=936
8x-3x=8(2x-11) x 3 x 13x=936
Sy = 16x- 88 0% gx 48 o mom 120 = T2bs
~11x=-88 24+ 45x - 5,880 = 20x 11. x ~ N°buscado
(o8 49x=5.880 3x-48=2 mem =3
-1 x=120 3
“=8 9x-144 =x
5 X~ Nebuscado 7. X -~ Edad de A 8x=144
o 3 Edad de B x-18
X+-g=3x-14 T~ Fadde 12. x - N° buscado
zef:_:féji;“) X+7_4 ZQ?;XQ mem=5 4x—19=§+30 mem =2
_7X':_84 _ 8x-38=x+60
o 5x+3x-20=6x 7% =98
X= - 2x=20 x=14
=12 x=10afios -~ Edad de A 13, X - N° buscado
3. X - N°que se resta 0 %)215026@05_. Edad de B 80—§:x—10 mem =2
22—x=11+g 160-x=2x-20
5 g X - Logquetiene A -3x=-180
5(22- x)=55+6x 7x _ x=60
110- 5x =55+6x g~ LoduetieneB 14. x - N° buscado
-11x=-55 7X X _,_4AX _
s x+90=2§§§ mem=8 g 25 mem=40
x= 35x ~80=32x
4. X » N° que tienediferencia 8x+720=14x 3x=80
Sy-Lx=30 mem=8 ~6x=-720 80
2x-Lyx= = x=50
4" 8 x=$120 - Tiene A 3
10x-7x =240 7120 _ x=262
3x=240 o 3 =$105 -~ TieneB 15. X - Ancho del buque
x=80 8x
5 x ~ N°buscado 9. X —» Long.pieza 800~ 744‘?
) 3x 8x
=== 56=—
x=-17 =%x —%x mcm =30 X 5 40 mem=5 9
Ay — 504 =8x
30x—510=18x —5x X 32X‘_22%% 504
-510=-17x = &
30=x x=100m 63Pies=x



EJERCICIO 146

1

X~ N menor 2. X - NO°menor 3, X~ N°menor
x+1- N°mayor x+1- N° mayor x+1- NO°mayor
4(x+1
7(5 ):X‘4 %—17—3():1) mem= 40 x—81=%—72(x5+1) mem= 20
X x4 35x-680=24(x +1) 20x-1.620=15x -8(x +1)
4x5+4:5(x—4) 35x-680=24x+24 20x-1.620=15x -8x -8
11x=704 13x=1.612
Ax+4=5x-20 X=64 - N° menor Xx=124 - N° menor
_))<(::2_42f N° menor Uxd ixd
Ox 1 =64+1=65- N° mayor =124+1=125 x - N° mayor
=24+1=25 -~ N° mayor
X — N menor 5 2x ~ N° menor
x+1 - N°mayor T ox+2 L NO mayor 6. X - Tiene B
é(x+l)+3i3x—8=3(zgl) mem=660  (2x+2)° -(2x)* =324 x*+1 - Tiene A
, ol 4(x+1)
132(x+1) + 20x-5.280=99(x +1) AX+Bxr4-dxt =324 x-8=—-g—"-4 mom=5
132x+ 132+ 20x -5.280 =99x +99 8x=320 5x~40=4x +4-20
152 - 99 =5.148+99 x=40 5x-4x=40-16

53x=5.247
X=99 - N° menor
Ox £ 99 £ 100. N° mayor

X - Gane ayer

x+1 - Gane hoy
X+ x+1—25=g
5
5(2x - 24) = 2x
10x-120=2x
8x=120

x=%$15 - Gane ayer
Ox 2 15 ¥ $16. Gane hoy

X - N° menor
x+1 - N°medio
x+2 - N°mayor

3x 5(x+2

5" (6 ;
18x+25(x +2) -930=30x +30
18x+ 25x +50-930=30x +30
43x-30x=880+30
13x=910
X=70 X - N° menor
Ox 2 78 2 71 - N°medio
Ox 2 7@ 2 72 -~ N°mayor

-31=x+1 mcm=30

02x P46 80- N°menor

x=$24 - Tiene B

o

H2x 2 80 2 82- NMYOr .4 4 3 $25 TieneA
8. X - N° menor
Xx+1 - N°medio

X+2 - N°mayor

X XL Xt 2 g mem=22.140
20 27 41~ e
1.107x+820(x +1) +540(x +2) =199.260

1.107x+820x + 820 +540x +1.080 =199.260

Ox 2 89 % 8L
Ox 2 8 2 82

X - N° menor
Xx+1 - N°medio
X+2 - N°mayor

10.

7 10

2.467x=197.360
x=80 - N° menor
N° medio
N© mayor

“1=(x+2) mem=770

330(x+1) - 231x - 770 =70(x +2)
330+ 330~ 231 - 770=70x +140

Ox 2 20 £ 21
Ox 2 20 2 22

29x=580
Xx=20 - N° menor
N°medio
N°mayor



X - Edad B

11. 12. X - Edad B
x+2 - Edad A x-1 - Edad A
X-2 - Edad(z ) x+1 - Edad C
T\x+2
oo \X*2) 17(x-1
X+x-2-12 8 (X+l)2_X2 :%—4 mcm=5

8(2x-14)=7(x+2)
16x-112=7x+14

9x=126

x=14 - Edad B
Ox 2 14 2 16 Edad A
Ox 2 14 2 12. Edad C

EJERCICIO 147

5(x? +2x+1) -5x* =17(x ~1) -20
Bx2 +10x +5-5x =17x -17 -20
-7x=-42
x=6 - EdadB
Ox 2 6 2 5. EdadA
Ox 46 % 7. EdadC

5. X - Parte mayor
1 X - N° mayor . x—44x : l’:l‘: nmgz: 260-x - Parte menor

59-x - N° menor 2 ﬂ:z
x5 _ X2 =3 3(260- x)

59- x 2x-40=6(260-x)
x-5=2(59-x) x-2=3(x-44) 2x-40=1.560-6x
X-5=118-2x X-2=3x-132 8x=1.600

3x=123 ~2x=-130 x=200 - Parte mayor

X=65 - N° mayor

x=41 - N° mayor o U260 x
059 x 59 4% 18- Nomenor - % 4% 65 4% 2L Nomenor 565 500-60 - Parte menor
6. X - Partede A
196-x — Partede B
o
2 x - N° mayor 4 x - N° mayor %—16
436-Xx - N° menor X-56 - N° menor 1896 =1
x-73 Xx-8 X
436-x =3 °
x-56 3x-128_ 5
x-73=2(436-x) x-8=3(x-56) 8 196-x
x-73=872-2x x-8=3x-168 5(3x-128)=8(196 - x)
3x=945 -2x=-160 15x - 640=1.568 - 8x
x=315 - N° mayor x=80 -~ N° mayor 23x=2.208
0 436 x 436 315 121 N° menor 0 x 56 80 56 24- N° menor X=96soles - Parte de A
0196 x
EJERCI CIO 148 =196-96=100s0les — Parte de B
1. X - Gané el 1 dia 2. x - Perdio miercoles 3. x ~ Tiene A
2 "
% - Gané el 2°dia %x - Perdi6 jueves 3% Tiene B
X § er ¢ 1 6 Vi 2y - TieneC
e Gand el 3% dia EX - Perdi6 viernes 5 x - liene
2x  2x
X +1 +i =175 mcm =4 X +§X +iX =252 mcm =10 X+—+—=248 mcm =15
2 a 57 2 3 5
4x+2x+x =700 10x +6x +5x =2.520 15x +10x +6x =3.720
7x=700 21x=2.520 31x=3.720
x=$100 - Gané el1 dia x=$120 - Perdi6 miercoles x=120 suc. — Tiene A
0X 100 $50. Gano el2odia 0 % 126 $72. Perdi6 jueves a -:é 120 80sucres. Tiene B
2 2
0X 100 o5 . Gang el3¥dia O <2b 126 $60-. Perdi6 viemnes u 'é 126 48sucres. Tiene C
4 4



4.

X - Edad A

§x - Edad B
5

ix - Edad C
40

x+2+% =73 mcm =40
5 40

40x +24x +9x =2.920
73x=2.920

x=40
40 afios - edadde A

g % 49 24 afios- edaddeB

O Zgg 48 9 afios- edaddeC

. X - 1¥ dia

ix - 2°dia
3

1 da
9

ix - 4° dia
27

x+£x+ix+ix =120 mcm =27
3 9 27

27x+9x +3x +x =3.240
40x=3.240
x=81Km.

81Km. - 1* dia

Dém 27Km..  2° dia
D%‘I&l oKm. 3 dia

g E]%I 81 3Km. 4°dia

X - 2 semana
Ex - 28 semana
10

Ex - 3@ semana
100
1331

1000
11 121
X+=X+——
10 100

- 42 semana

1331
1.000

1.000x +1.100x +1.210x +1.331x =4'641.000
4.641x=4'641.000

Continda

Continuacién

6. 1.000Km. - 1 semana

7.

8.

X +———x=4.641 mcm =1.000

] % 1008 1100Km- 22semana

O i—gé 1008 1210Km- 32semana

133

O 1.008 1.331Km.. 42semana

1.000

X —» 12 Persona ;

X
i 32 Persona

8lx nix

- 22 Persona

- 42 Persona

—— - 52 Persona

400x + 200x +50x +10x + x =132'200.000
661x=132"'200.000

x=200.000 colones

200.000 colones - 12 Persona

X 200.000

0 Ez > 100.000colones» 22 Persona
X 200.000

O E 8 = 25.000colones —» 3?2 Persona
X  200.000
= = 5 a

0 ) 0 5.000colones 42 Persona

O X %- 500colones 52 Persona
400 400 ~ -

X — Rec. en barco

4
§X - Rec. entren

5 L
—X - Rec. enavién
18

4x  5x

X+—+—=9.362 mcm =18
9 18

18x+8x +5x =168.516
31x=168.516
X=5.436 Km.
5.436 Km. - Rec. en barco

IZI%;( %5.436 2.416Km- Rec. entren

O ix —5EI 5.436 1510Km- Rec. enavion
18 18



EJERCICIO 149

1. X — Tenfaal principio 5. X — Aves enla granja 8. X — Tenia al principio
- 4
x_zo_leo mcm=3 gx - Palomas x—%—ls =30 mcm=2
3x-60-2(x-20) =30 w2 =X Resto 2x=x~-30=60
3x-60-2x +40=30 > 5 x=90
= 20=30 XB_3, _ calinas $ 90  Tenia al principio
54
x=50 4x  3x _ _
$50 - Tenia al principio X—oTog 4 mem=20
2. x — Tenia al principio 20x-16x -3x =80 9. x - Tenia al principio
X_ X221 mem=4 x=80 X=X +1.300 =x +100
2 4 80 - Aves en la granja 4
R 02x Lse 64. Pal mem=4
x=84 5% 5 o PAOMAS 4 3% +5.200 =4x +400
84 Q. - Tenia al principio 3 -3x=-4.800
0—=x —398@ 12— Gallinas '
3. X - Tengo ahora 20 20 x=1.600
4(x+ 7) 4 - Gallos 1.600suc. -~ Tenia al principio
tI-— g =20 mMem=S gy Tenia al principio
5x+35-4(x +7) =100 x-2x=X " _ queds
5x+ 35-4x - 28 =100 , S 25
x+7=100 g%zﬁx - Perdi 10. X — Tenia al principio
x=93
x—ix—ix—8 =0 mcm =15 X—EXZL - quedo
$93 - Tengo ?_hor,a . 5" 15 47 4
4. x - Tenfa al principio —12% —2% —120 = _
. 15x~12x ~2x =120 =0 2X_X  libros
x-===2x - quedé x=120 346
5 5 51 120 soles — Tenia al principio x_ix_f =3x -38
_gg_xz_x - presto 7. X - Tenia al principio 4 65
65 2 5 mcm=60
Luego X—EX +42=x+2 mcm =12 60X —45x —10x =24x —2.280
x—%x—%x=500 mem =10 12x—5x +504 =12x +24 ~19x=-2.280
B ~5x=-480 x=120
10x-4x-5x=5.000 ©=96 $120 - Tenia al principio
x=5.000 . -
5.000 bs. - Tenifa al principio $96 - Teniaal principio
EJERCICIO 150
1. X - Edad actual A 2 Edad actual B
. X - u
3x - Edad actual B ’
1 3x - Edad actual A
x—15=6(3x—15) mcm=6 3x+ 20:2(x+20)
6x-90=3x-15 3x+20=2x+40
3x=75 x=20 afios - Edad actual B
x=25 afios - Edad actual A 0 3x B20 60afios- Edad actual A

0 3x 288 75afios» Edad actual B



3.

X » Edad actual A
x-5=—(x+5) mom=11
11
11x-55=9x +45
2x=100
x=50
50 afios —» Edad actual A

X - Edad actual A
2(x-6)=x+24
2x-12=x+24
x=36
36 afios -~ Edad actual A

X - Edad hijo
3x - Edad padre
2(x+16)=3x+16
2x+32=3x+16
16=x
16 afios — Edad hijo

0 3x B16 48afios- Edad padre
. X- Edad padre
2
gx - Edad hijo
2(x-8) 2x
# —€—8 mcm=35
10x-80=14x -280
200=4x
50=x

50 afios - Edad padre

2 2
0 gx EJS@ 20 afios- Edad hijo

X —» Edad actual de A
65-x - Edad actual de B

5(x+10)
65— x+10=————* mem=12
900- 12x=5x +50
850=17x
50=x

50 afios - Edad actual de A
065 x 65 50 15afios- Edad actual de B

X - Edad padre
x-25 - Edad hijo
3(x-15)
x-25-15=———"
8x-320=3x-45
5x=275
x=55
55 afios -~ Edad padre
0 x 25 55 25 30afios- Edad hijo

mcm=38

2x -~ Edad padre hace 10 afios

X - Edad hijo hace 10 afios
2x+10 - Edad actual padre

x+10 - Edad actual hijo
3(x+10+10)
2x+10+10:f mecm= 2
4x+40=3x+60
x=20

02x 16 220 16 50afos- Ed. act. padre
0 x 16 206 16 30afos- Ed. act.hijo

10. X+18 —~ Edad de A

11.

Edad de B
5(x-18)
x+18—18=T
2x=5x-90
90=3x
30=x
30 afios -~ Edadde B
0 x 18 30 18 48afios-» FEdad A

X -

mem= 2

3x - Edad A
X - Edad B
3X—4+x -4 =x +16
4x-8=Xx+16
3x=24
X=8
8 afios -~ Edad B
0 3x B8 24afios- Edad A



EJERCICIO 151 6. X~ Tiene A EJERCICIO 152

2 .
§X - Tiene B
1. X - TieneB 5 - 1. X —» N° afios que pasan
- Ti — =—|{X- = 3
2x - Tiene A 5 x+22=¢(x-22) mem=15 28 x=2(x+38) mom=4
4(x+20 - -
2x—20=u mom=5 ~ 10x*330=21x-462 112+4x=3x +114
10x-100=4 go 792=1i X=2
X—100=4x + _ ) =
6x=180 72=x $72 - Tiene A 2 - affos pasan
2 2 .
x=30 03x 572 $48 TeneB | No afios que pasan
30 soles - Tiene B 7. x - TieneB 7 _
02%x 230 60soles. Tiene A 4 _ 30+X—g(x+25) mem=6
2. x - Tiene B X - Tiene A 180+6x=T7x +175
X . Tiene A 4 4+13=x-5 mcm=5 5=Xx
2 5 5 _ afios pasan
x-24=X 424 mem=2 Ax+65=5x-25 -
2 90=x $90 - TieneB 3. X - N°afios hace
2x-48=x +48 4_ 4 , 48— x=2 (52-)
X=96 O Ex £ 96 $72. Tiene A X‘10 X
96 colones — Tiene B 8. X — Tiene A mcm=10
X 96 . X 480-10x = 468 -9x
0 = —= 48 colones» Tiene A — - Tiene B
2 2 2 12=x
X - Tiene A A
3. ' 1+ix:x +5 mem =6 12 _ afios hace
2x - Tiene B 2 3
3 ( ) 3x+2x=6x +30 4. x - NO afios hace
—|2x-6)=x+6 mcm=5
= 1
5 ox=6x+30 18- x= (27 -x)
6x-18=5x+30 30=x $30 - Tiene A 4
_ mcm=4
x=48 02 39 g15. TieneB 72 dx= 27— x
$48 - Tiene A 2 2 =
02x 248 $96. Tiene B 9. X - Empezaron Ay B 45=3x
4. x - Tiene A x-2x=x-24 mcm=5 15=x
3 ) 5 15 - afios hace
gx - Tiene B 5x—3x=5x-120
3 9( ) —3x=-120 5. X - La suma de dinero
—Xx+30=—=|x-30) mcm=5 — 3
5 5 x=40 Z(50+x)=x+22 mem=5
3x+150=9x -270 40balboas - Empezaron Ay B S
420=6x 10. x - Empezaron Ay B 150+ 3x=5x+110
40=2x
70=x x—§x=§ - Lequeda B 20= x
$70 - Tiene A N )
3 3 i 3 partedeloqueda B $20 - La suma de dinero
0—=x E 79 $42. TieneB M 4+ 288 ]
5 —+24= - ha ganado A 6. X - Gast6 cada uno
5. x - Tiene AyB 12 12 3
X_ @X+288 —(90-x)=50-x mcm=11
x—30:X+230 mcm=2 Z—X— 12 ﬁ mcm= 12 11( )
_ vy 270-3x=550-11x
2%x—60=x +30 3x=12x-x-288 _
3x=11x- 288 8x=280
x=90 _
% Ti AvE -8x=-288 x=35
suc. — flene Ay x=36 35Q. - Gasté cada uno

36 soles -~ Empezaron Ay B



7. X - Edad actual hermano

gx -~ Edad actual persona

(x+ x)+§x+x=75

3
3x+Zx=75 mcm=4

12x+ 3x =300
x=20

20 afos - Edad actual hermano

8. x - gano6 cada uno
54 +x+32 +X =4x +66
2x+86 =4x +66
20=2x
10=x

$10 - gan6 cada uno

3 3
0 Zx E 26 15afios» Edad actual persona

EJERCICIO 153

1. X+3 - Long. rect.
X - Ancho rect.
(x+4)(x+1)-22=x(x +3)
X% +5x+4-22=x% +3x
2x=18
xX=9
9m - Ancho rect.

Ox 3 9 3 12m- Long. rect.

2. X - Una de las dimensiones

2X - La otra dimensién
(x+5)(2x+5)-160=2x
2x% +15x + 25-160 =2%>
15x=135
X=9
9mA8m - Dimensiones

3. Xx+2 - Unadimensién
X - Otra dimensién
(x-5)(x-3) +115=x(x +2)
X% -8x+15+115=x* +2x
-10x=-130
x=13
15mA3m - Dimensiones

4, %+ 24 - Long.del rect.

2-12 - Ancho del rect.

%+ 24@%—12@: x@% ~12]

Continda

Continuacién

4. g+24=x mcm =2

X +48=2x
48=x
48m@2m - Dimensiones
X - Long. del cuadrado
Equiv. al rect.
X+7 - Long.de rect.
Xx-6 - Ancho del rect.

(x+ 7)(x—6)=x2

(x+30-20)(x +15) +150 =x(x +30)
(x+10)(x+15) +150=x* +30x

x? +25x +150+150 = x? +30x
300=5x

60=x
60m - Ancho

Ox 30 66 38 90m- Long.

90m [60m - Dimensiones
X - Ancho

x+10 - Longitud

(x+8)(x+1)=x(x+10)
X% +9x+8=x% +10x
8=x - Ancho
Ox 16 8 16 18 Long.
18mBm - Dimensiones

9. X Ledi6 AaB

153- x=>(12+x) mem=4
4

612-4x=12+x
600="5x
120=x

120bs. - Ledi6 AaB

EJERCICIO 154

1. X - Numerador
x—-2 - Denominador
x _1
x-2+7 2
x _1
X+5 _E
2x=x+5
x=5
5 - Numerador
5-2=3 - Denominador

5 L
— - fraccion
3

X2+ x=42=x 2. x - Numerador
X=42 x+1 - Denominador
Ox # 42 # 49, Long.dd rect. x 1
Ox 6 42 6 36 Anchode rect. X*1+15 3
49m(B6m - Dimensiones x -1
x+16 3
. X ~ Ancho 3x=x+16

x+30 - Longitud 2x=16
x=8

8 - Numerador
8+1=9 - Denominador
% - Fraccién
3. Xx-8 - Numerador
X - Denominador
x-8+1 3
x+1 4
x-7_3
x+1 4
4(x-7)=3(x+1)
4x-28=3x+3
x=31
31-8=23 - Numerador
31 ~ Denominador

= Fraccion
31"



4.

X - Numerador
2x+1- Denominador

x-4 1

2x+1 3
3(x—4)=2x+1
3x-12=2x+1

x=13

13 -~ Numerador
2[13+1=27 . Denominador
13

27

- Fracciéon

X - Numerador
3x-1- Denominador
x+8 11
3x-1+4 12
x+8 11
3x+3 12
12(x+8)=33(x +1)
12x+96= 33x +33
63=21x
3=x
3 -~ Numerador
33B-1=8 - Denominador

3 Fraccién
5 "

EJERCICIO 155

X - cifra deunidades
X+ 2 - cifra de decenas
10(x+2) + x
10x+ 20+ x
11x+20 - El Numero
11x+20:7
2‘x+1i
11x+20=14(x +1)
11x+20=14x +14

6=3x

2=x
2 - cifra deunidades
2+2=4 - cifra de decenas
42 - N° buscado

5.

X — Numerador 6.

2x+6 - Denominador
x+15 4
2x+6-1 3
x+15 4
2x+5 3
3(x+15)=4(2x+5)
3x+45=8x+20
25=5x
5=x
5 - Numerador
25+6=16 - Denominador

T Fraccion
X - Numerador
x-22 - Denominador
XX o omex-22
X-22 x-22
x- (x-15)=3(x -22)
15=3x-66
81=3x
27=x

27 - Numerador
27-22=5 - Denominador
27

- Fracciéon
5

2. X - cifra deunidades
X—-4 - cifra de decenas
10(x- 4)+ x
10x—- 40+ x
11x-40 - El Numero
11x-40
2‘x—2i=4
11x-40=8x-16

3x=24
X=8
8 - cifra deunidades

X - Numerador
x+1- Denominador

X __giXH,
x+1+4 " “Ox+10
X 3x

mzm—z rncm=(x+5)(x +1)

x(x+1)=3x(x +5) —2(x +5)(x +1)
X%+ x=3x% +15x -2x* -12x -10
x=3x-10
10=2x
5=x
5 - Numerador
5+1=6 - Denominador

S Fraccién
5~

3 X~ cifra deunidades
2x - cifra de decenas
10(2x) + x-9
21x-9 - N°disminuido en 9
21x-9
=6

3x
21x-9=18x
3x=9
x=3
63 - N° buscado

8-4=4 - cifra de decenas

48 - NC© buscado



4.

X - cifra deunidades
x+1 - cifra de decenas
10(x+1)+x
3(11x+10)
33x+30 - N° multip.*3
33x+30=21(2x +1)
33x+30=42x+21

9=9x

1=x
1 - Cifra de unidades
1+1=2 - Cifra de decenas
21 - NF° buscado

X - cifra deunidades
7-x - cifra de decenas
10(7-x)+x+8
78-9x - N° aumentado en 8
78-9x _

2(7-x)"
78-9x=12(7-x)
78-9x=84-12x

3x=6
X=2
52 - N°buscado

X - cifra deunidades
X+2 - cifra de decenas
10(x+ 2)+ x
11x+20 - El Numero
11x+20-27 =10x

11x-7=10x
X=7
7 - cifra deunidades
7+2=9 - cifra de decenas
97 - NC©buscado

X - cifra deunidades
2x - cifra de decenas
10(2x) + x-4
21x-4 - N°dismin en4
21x-4 _
2xX-X
21x-4=20x

X=4
84 - N° buscado

20

EJERCICIO 156

1. x - Dias trabaj. juntos

x=2
2 dias - Hacen la obra

. X — Tiempo en llenar depdsito

JL+4£:£ mcm =20x
10 20 x
2x+x=20
3x=20
20
X:_
3
x=6%

6<min. — Enllenar depésito

. X - Hacen obra juntos

mcm =12x

3x+2x +x =12
6x=12
xX=2
2 dias - Hacen obra juntos

. X — Hacen obra juntos

1.1 1 1

—_—t—t—=—

11 6 2% x
3+i+i=i mcm =12x
3 6 12

Continda

Continuacion
4, 8x+2x+5x=12

15x=12
12
X=—
15

4
X=—
5

i de dia hacen la obra

5. x —» Tiempo en llenar depdsito

i+l +i =1 mcm =60x
5 6 1
12x +10x +5x =60
27x=60
_60
T27
x=2%

2Z min - Llenar el depésito

. X - Tiempo en llenar depdsito

10x+5x —2x =40
13x=40
40
X=—
13
x=33%

34 min. - Llenarel depésito

EJERCICIO 157

x=35+_—
12

12x=420+Xx
11x=420



AB=x
BD=15
AC=50

X

CD=—
12

AB+BD=AC +CD
x+15=50+~ mcm =12
12

12x+180 =600 +x
11x=420
420

11
x=382%

AB=x
BD=45
AC=50

CD:L
12

AC+CD=AB +BD
50+ =x+45 mcm =12
12

600 +x =12x +540
60=11x

60

_:X

11

5Z=x

AB=x ABCD=x
BD=30 AB‘“;
= BC=~
AC=40 >
cp=X cD=15
12 ABCD=AB+BC +CD

X
=10+—+15
AB+BD=AC +CD AT

X
x+30=40+f% mem =12 x=25+>
mcm=12
+360=480 +
12x +360 =480 +x 12% =300 +x
11x=120 11x=300
_120 300
X=— X=—
11 11
x=1012 x=27%

6.
X ABC=x
AB=-

12 AB=20
BC=30 Bo= X
ABC=x 12
ABC=AB +BC ABC=AB+BC

X
X=—=+30 mem=12 X=20+— mem=12

12
12x=x+360 12x=240+x
11x=360 11x=240

360 L2240

11 11

—9129
X=32%; X=213%



ABCD=x
AB=30

BC :L
12

CD=15
ABCD=AB+BC +CD

x=30+——+15 mcm =12
12

12x=360+x +180
11x=540

AB=x
BD=15
AC=30

cp=>
12

AB+BD=AC+CD

X+15=30 +——
12

x->X =15 mem=12
12

12x—-x=180
11x=180
180
X=—-

11
x=16+

ABC=x
AB=50

BC=>
12

ABC=AB+BC
X=50+
12

12x=600 +x
11x=600
600
X:_
11
x=54%

AB=Xx
BD=15
AC=35

CD :i
12

AB+BD=AC +CD
X+15 =35+
12

12x+180=420 +x
11x=240
240
X=—
11
x=213

ABCD= x
AB=15

BC=X
12

CD=5
ABCD=AB+BC +CD

x=15+—+5
12

mem =12 x=20 +% mem =12

12x =240 +x
11x =240
240
X=—
11
- 9
x=2137

11.

ABCD=AB +BC +CD

X=40+2 +10
12

x=50+ mem =12
12

12x =600 +x
11x=600
_ 600
T
x=54%
Continda



11. Continuacién

AB=x
BD=10
AC=40
cp=>2
12
AB+BD=AC +CD

X+10=40 +——
12

X-—< =30
12
mcm=12
12x-x =360
11x=360
360
X=——-
11
x=32%

3. X -» N°buscado

x+6+5

X+46

- Cociente sumado 5

X +46

g8 _X+46
.
X+46 _

16
X+46=64

x=18 - N°buscado

- Nueva sum+en2

EJERCICIO 158

1. X - N° mayor
X-6 - N° menor
X_10=3(x-6) mom=8
2 8

4x-80=3x-18

X=62 - N° mayor
62-6=56 - N° menor

2. X - Ledi6 AaB

1
— - X)= X mcm=
15 (120-x)=90+ 10

1.320-11x=900+10x
420=21x
20=x
$20 - Ledi6 AaB

4. x - Persona favorecida

5 .
X - Persona que recibio menos

x+%x:48.000 mcm =7

7x+5x=336.000
12x=336.000
x=28.000
28.000 soles - Pers. favorecida

%[28.000 =20.000

20.000soles - Pers. que rec.men.



X - Parte mayor
84-x - Parte menor
1 1
Ex=z(84—x) mem=20
2x=5(84-x)
2x=420-5x
7x=420
x=60
60 — Parte mayor
84-60=24 - Parte menor

X — Parte mayor
120-x - Parte menor

120-x =%x mcm=5

600-5x=3x
600=8x
75=x - Parte mayor
120-75=45 - Parte menor

X - Sueldo mensual

7
15x- 15% x@: 300 mcm=8

120x-105x=2.400 11.

15x=2.400
x=160
$160 - Sueldo mensual

. X - Lo que tenia

1 .

EX - Gasto enropa
3 . .
EX - Gasto en libros

x—ix—gx—loz =0 mcm =40
5 8

40x—-8x—-15x -4.080 =0
17x=4.080
x=240

%EZ40=$48 - Gasté en ropa

%II40:$90 - Gast6 en libros

12.

X - Edad de A
%x - Edad deB

22x=2« _ Edad deC
3515

X +Ex +ix =25 mcm=15
5 15
15x +6Xx +4x =375
25x=375
x=15
15 afios — Edad de A

%El5=6aﬁos - Edad deB

%EIL5 =4 afios - Edad de C

10. X — Costo auto

8.000+%=x +2.000 mem =3

24.000+x=3x+6.000
18.000=2x
9.000=x
9.000bs - Costo auto

X - Libros compre

7x-5x=16
2x=16
x=8 - Lib.compre

X - Cierto N° de libros

3x
? - Vr.cierto N° de libros

JE— — o
SRTR 2 | Sy

dellb. ant.
3x 21x 5Ix
Z E E - Vr.total de
lib.compré
33X 7x

4

Continda

=2 " total lib. comp.

12. Continuacion

x _ﬂ - Vr. total vta.
4 2 8
de todos los lib.
Luego
2—1X 5—1)(—54 mcm =40
8 40
105x-51x=2.160
54x=2.160
x=40
7_x_7@,0_70
4 4

70 - Total libros comprados

13. X — 18 parte
5x
— > 22 parte
6 p

gg'i_x:ix - 32 parte
56 2
lEl]ilex - 42 parte
32 6
x+2+£x +£x =150
6 2 6
mcm=6
6Xx+5x+3x +x =900
15x=900
x=60

60 - P parte

%[60:50 - 22 parte

%[60:30 - 32 parte

1

E[BO=10 - 42 parte



ABC=x
AB=45

B(;:L
12

ABC= AB+BC
X=45 -+ mem=12
12

12x =540 +x
11x=540
_540
11
x=49L
15. X - Edad A
x-10 - Edad B

x-10-15=>(x ~15) mem =4
4
4x-40-60=3x -45
4x-100=3x-45
x=55
55 afios » Edad A
55-10=45 afios - Edad B

16. X — Puede hacerla A

6Xx+60=10x
60=4x
15=x
15 dias - Puede hacerla A
X — Parte mayor
650-x — Parte menor

21.

17.

X -650-x-50
5

%:600—x mcm =5

x=3.000 -5x
6x=3.000
x=500
500 - Parte mayor
0 650 508 150. Parte menor

18.

19.

20.

X —» Edad actual B
X

- Edad actual A

X 1
2—10=E(x—1o) mcm =40
10x—-400=4x-40

6x=360

X=60
60 afios —~ Edad actual B

60
Z=15 afios - Edad actual A

X - N° mayor
X-1 - N° menor

xz—(x—l)z— 1x-
X2 -x*+2x-1- 43- (x l)

2x-44=(x-1)

11(
11(2x- 44)=x-1
2x-484=x-1
21x=483
x=23

23 - N° mayor
23-1=22 - N° menor

X - Vr. sortija

3000+x

21.000+ 7x=18.000+12x
3.000="5x
600= x
600 sucres — Vr. sortija

1.500+ x mcm=12

X — N° personas
x+ix:% - N°mas de pers.
5 5
120 _100
6X X
5
100_120 ,
X X
100=120-2x
2x=20
x=10

10 personas — Se repartié $

mcm =X

22,

l) 23.

24.

25.

X - libros que compré

X _bx
X+—=—

4 4
400 _ 320
BX  x
4
320:400 0
X X
320=400-2x

2x=80
x=40
40 libros - compré

ﬂ—$10 - Pagdporc/u
40

- Libros mas

mcm =X

X —» Suma repartida

g—so _. Recibi6 A

3
7X+ 20 - Recibi6 B

X 30+ 120+30=x
2 7 -

mcm=14
7x+6x+280=14x
280=x

280
7—30 $110 - Rec. A

3(280)

+20=%$140 - Rec. B
X - Lib.comprad.

% - Vr.de x lib.

5

_2X

X - Resto
3
3 _ﬂ - Vr.vta resto
3 4 2
2—%—9 mcm =10
2 5
15x-12x=90
3x=90
x=30

30 - Libros comprados

X - Fortuna
X

—E—% —% =2.500
mcm=12
12x -6x —3x —2x =30.000
x=30.000

30.000 colones - Fortuna



26. X — sueldo anual 30.

x—%—% o5 =810
mcm=40
40x —24x —5x -2x =32.400
9x=32.400
x=3.600

3.600 balboas - sueldo anual

X - Ahorros
3x  5x _5x

8 12 24
3 X _X
524 8
5x X

—-——=400 mcm=24
24 8

5x-3x=9.600
2x=9.600
x=4.800

$4.800 - ahorros

27.

-Lequedaba

X - Parte mayor
350-x - Parte menor
17

350- x- =X =x -1 (350 -x)
5 15

28.

mem=15
5.250-15x - 9x =15x —5.950 +17x
- 24x-32x=-11.200
-56x=-11.200
x=200
200 - Parte mayor
350-200=150 - Parte menor

29. x - Sumarepartida
$15 - Recibio A
x-15=B+C
x-15-C=B
C=A+B
C=15+(x-15-C)
C=x-C
2C=x

c=-
2

15+15+ 2% + X =
3%72°

X X
30+—=+—-=x mcm=6
3 2

180+ 2x + 3x=6X
180=x
$180 - Suma recibida

31.

32.

33.

X - Pesos

X - N° piezasde20ctvs

- N© piezasdelOctvs

0,10
+2=% -9 60

4x+0,6x+0,2x=38,4
4,8x=38,4
X=8
8 - Pesos

B=6 - piezasde20ctvs

=4 - piezasdelOctvs

NI Mlw

X — Capital primitivo

- 1* afio 3.

x—i—ﬂ - Le quedaba
5 5

3 E—f’l—% - 2° afo
10 5 25

ﬂ 2_@ - Tenia al term.

5 25 25
el 2° afio

3 LGX—E - 3% afio
5 25

125
x—é +% % =13.312
125x - 25x +30x +78x =1'664.000
208x=1'664.000
x=8.000

8.000 Q. - Capitalprimitivo
X - Edad de A
2
-10=—=(x+5 =3
X 3(x ) mcm
3x-30=2x+10
X=40
40 afios - Edad de A
X - Cant. hombres
en € lado dd 1% cuadrado
x*+36 - Hombres en la tropa
(x+1)"=x* +36+75
Continda

37.

Continuacion

33, X +2x+1=x* +111
2x=110
x=55
55- hombresen € lado
del 1* cuadrado
(55)*+36
=3.061 - Homb.en la tropa

34. x - Lo que tenia

5

x-2X_20=% 116
4

8
mcm =8
8x—-5x-160=2x +128

x=288
$288 - tenia

X - Empezo a jugar

2x-60 - Le quedaba
3 6x-180
10 10

6x - 180 7x
e x-60- (22800 Tx

mcm= 40
80x-2.400-24x +720-35x =0
21x=1.680
x=80
80 Lempiras — Empez6 a jugar

(2x-60)=

x - Cifra unidades
x+5 - Cifra decenas
10(x+5)+x-18=6(x +5 +x)
10x+50+ x -18=12x +30

2=x
2 - Cifra unidades
2+5=7 - Cifra decenas
72 - N° buscado

36.

X - Unidades
9-x - Decenas
10(9- x)+ x-27 =10x +9 -x
90-10x+x—-27 =10x +9 -x
54=18x
3=x
3 - Unidades
9-3=6 - Decenas
63 - N° buscado



38.

39.

40.

41.

X - Mangos que habia

2x+ 42

gﬁﬁﬁ

2x+42
9 +9:X+102
2 9
X 2x+42§ x+102§_
x-374 Q 9 Q o o0
mcm=9
9x-3x-36-2x-42-x -102 =0
3x=180
X=60

60 - Mangos habia

X - Ganéc/u

7

E(80+x)=50+x mcm=10

560+ 7x=500+10x

60=3x
20=x

$20 - Ganéc/u

X - Pluma fuente

3
gx - Lapicero

5(x 0,20)= g’x+o 30

mcm= 30
25x-5=18x+9
7x=14
X=2
$2 - Cogto la pluma
32
7_$1 20 - Costo lapicero
X - Tenia € lunes antes de

X+4
7+2=? - Lunes

+4
X- @X— ?q Quedaba

2 X+4
+2=——
2 4

_Qﬂa_
Y
x-12

4 X+4

+2=—— . Miercoles
2 8 ContintGa

- Martes

x-12

- Quedaba

43.

Continuacion
41.

x-12 [Ox+4
T@T%O
2x-24-x-4=0
X-28=0
X=28
0 $28 Tenia €@ lunes antes de

. X — Capital primitivo

x+§—6.000 23x712.000  poi
3x-12.000
2 ~6.000=3%736:000 5 4o
3x-12.000 _ 3x~36.000 _ 9x~60.000 )
+ = - Tenia
2 4 4
9x-60.000
4 _6.000=2X7108:000 4 o5,
9x~60.000 , 9x-108.000 . .0
4 8
18x~120.000 +9x ~108.000 =258.000
27x=486.000
x=18.000

$18.000 - Capital primitivo
X - Precio traje
$15 - Precio baston

s+15=%

x+15-5=2s
x+10

- Precio sombrero

x+10
2
2x+20+60 =3x
80=x
$80 - Precio traje
80+10
2

+15 —%
4

mcm =4

=$45 -, Precio sombrero

. X~ Espacio recorrido por perro y conejo

Perro Conejo
supuesto 2 5

Pregunta ? 50
2[50 .
Luego: - Saltos del perrocon respecto a la ventaja
Perro Conejo
supuesto 3 8
Pregunta X ?
8x .
Luego: 5 - Saltos que avanza el conejo

al ser alcanzado L,
Continda



45.

Continuacién

Perro Conejo
supuesto 2 5
Pregunta X ?

Luego: 5—2X - Saltos que da el perro

para alcanzar al conejo

Entonces:

8x 230 _5x
——-————=— mcm=6
3 5 2
16x-120=15x

x=120

50120

=300 - Saltos del perro

para alcanzar el conejo

X — Espacio recorrido
por perro y liebre
Perro Liebre
supuesto 3 4
Pregunta ? 60

Luego: g - Saltos del perro con

respecto a la ventaja

Perro Liebre
supuesto 5 8
Pregunta X ?

8x
Luego: = " Saltos que avanza la

liebre al ser alcanzada
Perro Liebre
supuesto 3 4
Pregunta X ?

Luego: % - Saltos que da el perro

para alcanzar a la liebre

Entonces:
8x 360 _4x
5 4 3
%—45 :ﬂ mcm =15
5 3

24x-675=20x

4x=675

x=168,75

4

EDL68,75=225 - Saltos del perro

para alcanzar la liebre

46.

AB=x
AC=50

CD:L
12

BD=6

AB+BD=AC +CD

X+6 =50+

X-— =44
12

12

mcm =12

12x-x =528
11x=528
528
X:_

11

Xx=48

47. X - Aporta A
3
ZX - Aporta B

X _4x o
=— - 1" afio A

X575

3X

3x+12.000

—+3.000=——— - 17 afio B

4
4x

4
4x+8.000

€+1.600=7 - 2°afio A

5

3x+12.000 1[3x+12.000
-§§ 2 Q mcm= 36

4

27x+108.000-3x-12.000

36

24x+96.000 _ 3(8x+32.000)

36

8x+32.000

12

36

- 2°afio B

Entonces:

4x+8.

5

48x+96.

8.000bs
3[8.000
4

000 _8x+32.000

12
000=40x +160.000

8x=64.000
x=38.000
- Aporté A

=6.000 bs - Aporté B

mcm= 60



48. X - Afos para que la edad
del padre sea =ala
suma de sus hijos
60+x =16 +x +14 +X
60+x =30 +2x
30=x
30 aflos — Edad del padre sea
igual a la suma
de sus hijos

49, x - Km. recorridos
X+ X =12 mem=50
50 10

X +5x =600
6x=600
x=100

100 - Km. recorridos

EJERCICIO 159

50. Buey - $80

P+80=2C
C+8O:E
2
Luego:
P+80 _c

P +280 +80 :% mcm =2
P+80+160 =13P
240=12P
20=P
$20 - Costo el perro

20+80 =C mcm=2

20+80=2C
100=2C
50=C
$ 50 - Costo el caballo

1. a=30m Continuacién
=gm, a=550Km
V=8 5 218000 S K
v'=5m/ ' 50 v=100K},
308 x=360 Km de A v'——120K%
r—— De B.
240 Como la distancia entre Ay B De A
3 es 200 Km x=—20000
x=80m Entonces B recorrio 100~ [_120j
55.000
360 Km—-200 Km=160 Km =
2. a=160Km X 220
\,:50K%1 Xx=250 Km
” Como los trenes pasan
v'=-30 % 4. a=80Km por A yB alas8am
160150 v=00Km/4 Entonces De A
50-(-30) v=70Km/ x=250Km
8.000 v=100 Ky
X==g5 = 8090 h
x=100 Km 90-70 Tiempo empleado para
_7.200 los 250 Km es
3. a=200Km 20 _250Km_ =2,5horas
v=90Km/ x=360 Km 100K% ’
v'=40Km El iempo empleado 2,5horas - 2h30min.
h en encontrarse sera. L uego:
20090 )
x= 360KM _ 4 horas 8am+2h30min=10:30
90-40 90Km

Contindia h

10:30am - Se encuentran



X - Distancia recorrida por
A al encontrarse
= 7009
9-(-9)
_ 630
14
Xx=45Km - A
Como A recorrié 45Km
Entonces B
70 Km-45 Km=25Km - B
9. a=186Km
v=v

X

Vv'=-v
_ 186v
_v—i—vi
X:186v

2v
x=93Km

EJERCICIO 162

1. b=10cm 4.
h=8cm
bh

A=——m
2

10cm@Bcm
2
A=40cm? 5.

A=

8.

7. A y Bdistantes 295 Km
0 293Km 23Km 27Km

a=27Km

VZSK%

v'=—4K%

2715

““5-(-a)

o135
9
x=15 Km

Luego Arecorre

15Km+ 23 Km=174 Km

B recorre

293 Km-173 Km=12Km

v=9"‘ys
e=108m
=ED=t 108m
v 9%
t=12s
b=4m
c=3m
aZ:b2+C2
a’ = (4m)” +(am)*
a®=16n" +9nr
a’=25m
a=+/25n7

a=5m

a=13m
c=5m

p2=a?-c?

b® = (13m)* - (5m)*
b? =169n7? - 25m?

b =144n7

b=+144n7

b=12m

Recorrido tren de carga
en 3horas es

Km
42-~(3n)=126 Km

x=420 Km

420Km- Alcanza € tren de
pasajeros al de carga

El tiempo empleado es

420 Km

——=7horas
60 KM,

7. r=5m 10. P=8,249
m=3,14 V=8cm?®
A=mi? p=P
A=3,14(5m)° ; ,

24
A=3,14025n7 ==:229
- 8cm
A=78,
D=1,03y .

8. r=5m cm
=314
C=2mr 11. L=4m
C=203,14Bm L3
C=10m3,14 A==y
C=314m 2

d 4m)° /3
A=( )? V3

9. h=9m 4
r=2m A=4I’T]2\/§
n=3,14 A=6,92n7

hin?
V=
3 i 12. N=6
V:w S=180 (6—2)
3 o
v=12n? (3,14 S=180 (4)
v=37,68n" S=720



EJERCICIO 163 Continuacién _clim

|l=———
_ plp+flp_ 1. 100
1 e=vi 8. V=V, -af 12. P 1001=c @M
v=2 Ria V+all=V, Ria P 0, 1001 Ria
; ald=V, -V PP tim
t=— Rta S Lt 1001 _
v a:v0 v Rta pr p = ric =t RS
bbb’ B - 100!
2 A:h@—@ - L —=r Rta
2 =0V pa p 7P o
. a
2A=h(b+b’) . P t0p'=p(f - p) 18 E=IR
2A | Ra Py o E
= o= Rta —=R Rt
b+b DV=P t-p P | 2
1
3. e==alf =P R e Eira
2 D 13. V=g R
2e=alf’ P=VD Rta . V2
2_% 19. e=—
f_f:a Rta 10. a*=b’ +c? " 2a
1 a?-c?=b? v’d=e Rta 2ae=V*

4. AZEam ‘/m:b Rta d:iz Rta vJ2ae =V Rta
Zzizaﬂ]ﬁ a?-p?=c? . 1 " 20. u:a+(n—1)r
oo Rl Ja?-b?=c Rta 14 e=VolI+7a u-(n-yr=a Ra
2A 11. V=am 2e=2V, @+alff u-a=(n-1r
—=IRta 2e-alf? =2V, M u-a

—=t Rta . =n-1
a - r
E:n Rta Vv ze—a:V0 Rta u-a
Ia a=— Rta 21 —Z+1=n
r
= 1 -

s o 11 5. e=%I-jal "2 a0 Ra
_:r2 T f pI p 2 r
T 2e:2\/0[ﬂ—a[ﬂ u-a+r=nr

A Pl o= 2e+al*=2v, @ u-a=nr-r
\/::r Ria P 1mD N o)
s e+a u-a=r{n-1
o p'p=1(p-p) Loy, Ra
6. a°=b* +c® —2bx f( _ ) 20 U"a_ . Ra
a?-b?-c? =-2bx p'=% ali®=2v,f-2e n-
_at-bi-c? flp fip' a=72v°[ﬂz_2e 2L u=ap™
2b P T t u
2, .2_,2 ) 2(\v,d-e ——-a Rta
b-'-sz Rta p‘:f—f[p a:% Rta rn 1
2b p u_rn—l
_ . 2 =

7. V=V, +ad LI 16, v=DIU a
_ ' 3
V-ad=V, Rta P ”*JE:rRm
_ p'h+fp'_ 3V =h Rta a
V-V, =all B e
= _Q
V-V, —a Ria p‘(p+f)=pD‘ ﬂzrz 22. I_T

nilh

=l Rta

_ , Q
V-V, P=op Ra
=t Rta p+f 2 =t Ria Qi R
a Continda b [




EJERCICIO 164

2x+1> 2x+5
1. x-5<2x-6 8. (x+2)(x-2)+26<(x+4)(x +5) 13. 3x-1" 3x+2
-5+6<2x -X X'+ X=2+26<x" +9x +20 (3x+2)(2x+1) > (2x +5)(3x -1)
Lex 24-20<9x~x 6x2+ 7x+2>6x? +13x -5
1 - Lim.inferior de x 4<8x 24+ 5513% - 7x
2. 5x-12>3x -4 £<x 756x
5x-3x>12 -4 2 7
2x>8 9. 3(x-2)+2x(x+3)>(2x-1)(x +4) X
x>4 - 2 2 -
4 Limint § 3X-6+2x° +6x>2X° +7x -4 X+3_i>§
— LIm. Inferor de X OX-6>7x-4 14. 3 273
3. x-6>21-8x IX-7x>-4+6
<+ Bx > 2146 g (x+2)(x+3)-12>x(x +2)
9x>27 1 X2 +5x+6-12>x% +2x
5x-2x>6
x>3 10. 6(x? +1) - (2x-4)(3x +2) <3(5x +21) o6
3 - Lim.inferior de x ) ) X >
6Xx”+6-6x" +8x +8 <15x +63 X>2
4, 3x-14<7x -2
—14 42 <7x -3x 8x+14<15x +63
Bx-15x<63-14 15 —> -0 . 2
-12<4x " 3x+1 9x*-1 3x-1
-3< - 7x<49
X 74> - 49 5(3x-1)- 20<2(3x +1)
5. 2x—£>£+1o X>-7 15x-5-20<6x+2
6 53 330 11. (x-4)(x+5)<(x-3)(x -2) 15x-6bx<25+2
-5>x+ L x- - -
X X X X X X Ox< 27
6x-x>30+5 X?+Xx-20<x* -5x +6 x<3
5x>35 5x+X<20+6
x>7 1 1 1
5 o 18 X X1
X _5x 2%
6. 3X_4+Z<?+2 X<E X—15X +1-x
12x-16+x <10x +8 13 X>2
X<—
12x+x-10x <16 +8 3 17. x - N°s. enteros
3x<24 2 3
2x-3) +4x°(x-7)<4(x-2 X X
%<8 12. 2( ) 3( 2) (3 ) , _+15>E+1
, 5 4x° - 12X+ 9+4x° -28x° <4x” -24x° +48x -32
7. (7 -7>(x-2) -12x-48x< -9 -32 2x+90>3x +6
X2 = 2x+1-7>X2 ~4x +4 - 60x<-41 90-6>3x -2x
84>x
-6-4>-4X +2X 60x>41 No
-10> -2x X>ﬂ S. :Zte:s menores
10<2x 60 que t@a
5<x
EJERCICIO 165
1. X=3>5 y 2x+5>17 2.5-x>-6 y 2x+9>3x 3. 6x+5>4x+11 4 -2x >10 -5x
x—3>5 2x +5>17 -x>-6-5 -X >-9 2x>6 3x>6
x>5+3 2x>12 x<11 x<9 x>3 X>2
x>8 X>6 X<9 Rta x >3 Rta

x>8 Rta



4. 5x-4>7x-16 y 8-7x <16 -15x

8. (x—l)(x+2)<(x +2)(x —3) y (x +3)(x +5) >(x +4)(x +3)

12>2x 8x<8
6>x x<l X2+ x-2<x’ -x -6 X2 +8x +15 >x* +7x +12
x<1 Rta 2x<-4 x>-3
X X 3 x<-2
5. —-3>>+2 y 2x+—<6x -23% _3<x<-2 R
2 4 5
2x-12>x+8  10x +3 <30x -117 X42 x-2 x-1 x-5
x>20 120<20x 9. Xx+8 x+3 y x+4 x-1
I (e dole-ded (el e
x> a
X* +5x+6>x% +6x -16 X% =2x +1 <x? -x 20
6. 2x-3<x+10 y 6x -4 >5x +6 > 1<
2x-x <10+3  6x -5x >6 +4 X evem R x
<
x <13 x>10 X< a
10<x<13 Rta 10. X — N°s. enteros
7. XX -1y 2x-3%>x +3 3x-6>2+4 y 4x+8<3x 15
4 3 5 2
3x-12>4x-18 10x —18 >5x +2 6x-12>x+8 X <7
18-12>4x -3x 5x >20 5x>20
6>x x>4 x>4
4<x<6 Rta 4<x<7 Luegoson5y 6 Rta
EJERCICIO 166
K
= K 6_ B=—
_ 4 x=KYZ - A
1ox=Ky 2. x=Kky 3. ASKEC 4=K(3)(6) > A% 1_K
9=K6 2=K3 30=K(2)(5) 4 K 37T
9« 2« 30_ 8 " 5 2
6 3 10~ 2_y 15=K 1ox
3 2 3=K 9 K 3
x=—1[8 24=—y _ A=— 1
10= K —=
122 324 ’ A=3(7)(4) 2y9 175 O
X= _2
sz A=84 10-9y9 A:7:2% 1 i
_ 1. e L L
36=y 10=2y 12 A 12 6A
5=y 0 6& 120 =A 2
K 11 A~ Areadd . o
7 -XB 8 x-Ky 9 x:K(yZ—l) 10. X=y2 cuadrado 12. Ap - Area piramide
C =z y a - apotema
g=K12 4K 48= K(52‘1) 9= K d - Diagonal pb - perim dela b.
3 3_? = K(25—l) (32 -1 A=Kd? Ap= Kapb
8=4K 24=4K 48 o K 1807 = K (6m)? 480n7 = K (12m) (80m)
= - =K = _
2=K 6=K % 8 1807 . 480n? = K (960n7)
=% ! :g = ~ K72 sent %z K
_ 2 _ _ 1
A=1 42 x=2(7-1) “5-1) ~=K 1
T x= 2048 o 2 ) 2K
2
Z=4% X=96 X:a A:E(lom) Ap:%(Gm)(40m)
X=3 A= ].OOI'T]2 240m’
2 T2
A=50n7 Ap=120m?



13. Vp - Vol. piramide
h - Altura
Ab - Area base
Vp= KhAb
96’ = K Bm(36n7)
96’ = K (288n)
1

37K

Vp= % 12m(e4nt)
_ 7687

3
Vp= 25617

EJERCICIO 167

1. A=KB
10=K5
2=K O A 2B
2. e - Espacio
V - Velocidad
t - Tiempo
e=KVt
Si K=10 & Vit
3. Ar - Arearombo
D - Diag mayor
D' - Diag menor
A=KDD'
24cm?=K BcmBcm
24cm? =K [48cm?
1

—=K
2

A=EDD'
2

a A=S8

C
K=3 0OA E
C
5. C=Kr
132cm=KR21cm
1320m:K
21cm

14. Ao - Areacirculo
r - Radio
Ao=Kr?
6160nT = K (14cm)”
616cn?
196cm?

22
£k
7

22 2
Ao—7(7cm)
Ao=22[Tcn?
Ao=154cn?

6. C - Espacio (h)
t - Tiempo
h - Altura (e)
e= K{*
19,6m= K (29)
19,6m_
2g K
m
s
e=4,9t?

4,9—==K

2
F:Kmv
r

8. Y - Funcion
X - Vble. indep.
y=2x+3

9. L - Lado de un cuad.

inscrito en un circulo

r —» Radio
L=K

K=v2
L=v2 0

10. y - Funcién
X - Vble. indep.

XZ

= +2
y 2

15. Lo - Long. circunf. 16

r - Radio
Lo=Kr =?
44cm=K[Zcm 364 =K
ﬂ: 144 =K
7 9_144
T2
660m:ﬂ y
7 ,_l44
462cm=44r —T
ﬂcm:r 144
44 y=%,—
104icm=r o
2 y= +12
3
y=%4
1, y=2Z
’ 3

12. F - Fuerza de atracc.
m - Masa cuerpol
m' — Masa cuerpo2
d - Distancia

F:K?ZW

13. h - Altura A
A - Areadel A
B - Base
p=KR
B
K20cm?
4cm
10cm=KEcm
2=K
_2A
B

10cm=

14. W -, Energ. cinetica
m - Masa
V - Velocidad
W=KmV?
1

K==
2

Wzimv2
2



15. B — Area base piramide
V - Volumen
h - Altura
KV

B=——
h

K400
12
1200=K[400
3=K
3V

B==22
h

100=

EJERCICIO 173

1.x+y=5
y=5-x
5-x - Enteroy+
Para que y sea entero
y +el mayor valor que
podemos dar a x es 4.
Por tanto las soluciones
enteras y + son:

3-3y

Continda

2. Continuacion
1-y

2
1-y=2m
-y=2m-1
y=1-2m
02x 3@ 2m 37
2x+3-6m=37
2x=34+6m
2(17+3m)
2
x=17+3m
y=1-2m - mentero
x=17+3m
m=0 y=1 x=17 sol
m=1 y=-1 - no
m=-1 y=3 x=14 sol
m=-2 y=5 x=11 <ol

m=-3 y=7 x=8 <ol
m=-4 y=9 x=5 <o
m=-5 y=11 x=2 sol
m=-6 y=13 x=-1 - no

3. 3x+5y=43
3x=43-5y
x=2875
3
A2, 1y %y
3 3 3 3
1-2y
x=14-y +—=2
y 3
Continda

ﬁ 18. —?
y2 _KD24
K 4
57 12=K 24
12=K 1k
=22 ?
y? 1g
A=2
Cc
A:E
2C
3. Continuacién
1-2y
- +y=
x-14+y 3
1-2y
— 5 Ent
3 ero
2-4y
- Ent
3 ntero
2.y Yy
3 3 3
2-y
_y+ Y
'3
2-y_
3 -m
2-y=3m
-y=3m-2
y=2-3m
3x+5(2-3m)=43
3x+10-15m=43
3x=33+15m
_ 3(11+5m)
T3
X=11+5m
y=2-3m
X=11+5m

m=0 x=11 y=2 <ol
m=1 x=16 y=-1 - No
m=-1 x=6 y=5 <ol
m=-2 x=1 y=8 ol
m=-3 x=-4 - No



4, x+3y=9
X=9-3y
9-3y - Entero
3-y - Entero
3-y=m
-y=m-3
y=3-m
x+3(3-m)=9
x+9-3m=9
X=3m
m

X <
o

3_
0 x=0
1 x=3

3 3

y
y

m=2 x=6 y=
m=3 x=9 vy
y

5. 7x+8y=115
7x=115-8y
_115-8y
7

24-y=7m
-y=7m-24
y=24-7m
7x+8(24-7m) =115
7x+102-56m=115
7x-56m= - 77

- 7(8m-11)

7
x=8m-11

Continda

5. Continuacién
y=24-7m

x=8m-11

m=0 x=-11 -No
m=1 x=-3 -No
m=2 x=5 y=10 sol
m=3 x=13 y=3 sol
m=4 x=21 y=-4 -No
m=-1 x=-19 -No

6. 15x+7y=136
7y=136-15x
_136-15x
7

133 3 14x
y=to -
7T 7 7

X
2

y=19-2x+

3
y-19+2x=

ﬂ Entero
= -

24-8x

- Entero

24-x=7m
- x=7m-24
X=24-7m
15(24-7m)+ 7y =136
360~ 105m+ 7y =136
-105m+7y=-224
7(15m-32)
7
y=15m- 32

X=24-7m

y=15m-32

m=0 x=24 y=-32 - No
m=1 x=17 y=-17 - No
m=2 x=10 y=-2 - No
m=3 x=3 y=13 <l
m=4 x=-4 - No
m=-1 x=-31 - No

x=31 y=-47 - No

. X+5y=24

X=24-5y
X=24+1-1-5y
25 1 5y
5 5 5
x+}:5—y
5
5-y=m
-y=m-5
y=5-m
x+5(5-m)=24
x+25-5m=24
Xx=5m-1
y=5-m
x=5m-1
m=0 x=-1 - No
m=1 x=4 y=4 sol
m=2 x=9 y=3 sol
m=3 x=14 y=2 <ol
m=4 x=19 y=1 <ol
m=5 x=24 y=0 - No
m=6 x=29 y=-1 - No

m=-1x=-6 - No

. 9x+11y=203

9x=203-11y
x=203-1ly
9
x=198.5 9% 2y
9 9 9 9

x=22—y+5_2y

X=22+y :5+:y

52 Entero

25-10y
9

- Entero

18

8,7 9%y
9 9 9 9

-y
2y
-y
9
7-y=9m

-y=9m-7

y=7-9m

=m

Continta



8. Continuacion

9x+11(7-9m)=203

9x+77-99m=203
_9(14+11m)
h 9
X=14+11m

y=7-9m

X=14+11m

m=0 x=14 y=7 <ol

x=25 y=-2 - No

m=-1 x=3 y=16 <ol

- No

m=1
m=-2 x=-8
9. Sx+2y=73

2y=73-5x
_ 73-5x

y-36+2x=

o

1-x_

2
1- x=2m
-x=2m-1
X=1-2m
5(1- 2m)+2y=73
5-10m+2y=73
_2(34+5m)
=7
y=34+5m
x=1-2m
y=34+5m
m=0 x=1
m=1
m=-1 x=3
m=-2 x=5

y=34 sol
- No
y=29 sol
y=24 sol
m=-3 x=7 y=19 sol
m=-4 x=9 y=14 sol
m=-5 x=11 y=9 sol
m=-6 x=13 y=4 <ol
m=-7 x=15 y=-1 - No

x=-1

10, 8x+13y=162
8x=162-13y
_162-13y
g
160 2 8y 5y

8 8 8 8

—— - Entero

- Entero

10- y=8m
-y=8m-10

y=10-8m
8x+13(10-8m) =162
8x+130-104m=162
8(4+13m)

8
X=4+13m

y=10-8m
X=4+13m
m=0 X=4
m=1
m=2

y=10 ol
x=17 y=2 sol
x=30 y=-6 - No
m=-1 x=-9 - No
11. 7x+5y=104
5y=104-7x
104-7x
y=—"o-"'2

5
100 4 5x 2x
- b2

5 5 &5 5

- Entero

ﬂ - Entero

Continta

11. Continuacién

2-x=5m
-Xx=5m-2
X=2-5m
7(2-5m)+5y=104
14- 35m+5y =104
5(18+7m)
5
y=18+7m

x=12-5m
y=18+7m
m=0 X=2
m=1 - No
m=-1 x=7 y=11 sol
m=-2 x=12 y=4 <ol
m=-3 x=17 y=-3 - No

y=18 sol
Xx=-3

12. 10x+y=32
y=32-10x
y=32+2-2-10x

30 2 10x

=t — -
¥=10"10 10

y:3+£—x
10
y—£=3—x
10
3-X=m
-X=m-3
X=3-m
10(3-m)+y=32
30-10m+y=32
y=2+10m
m=0 x=3 y=2 sl
m=1 x=2 y=12 <ol
m=2 x=1 y=22 <ol
m=3 x=0 y=32 - No
m=4 - No
m=-1 x=4 y=-8 - No

x=-1



13.

14.

9x+4y=86
4y=86-9x
~ 86-9x
T4
84 2 8x X
V=7t ",
4 4 4 4
2_
y=21-2x+
2_
y-21+2x=
2-X_
-
2-Xx=4m
-X=4m-2
X=2-4m
9(2-4m)+4y=86
18-36m+4y=86
_4(17+9m)
=7y
y=17+9m
X=2-4m
m=0 x=2 y=17 <ol
m=1 x=-2 - No
m=-1 x=6 y=8 ol

m=-2 x=10 y=-1 - No

9x +11y =207
9x=207-1ly
x=207"1ly
9
_198 9 9y 2

9 9 9 9

(&)]

Y

45-y=9m
-y =9m-45
y=45-9m
Continda

14. Continuacién

9x+11(45-9m) =207
9+ 495- 99m=207

_9(1m-32)
N 9
x=11m-32
y=45-9m
x=11m-32
m=0 x=-32 - No
m=1 x=-21 - No
m=2 x=-10 - No
m=3 x=1 y=18 sol
m=4 x=12 y=9 sol
m=5 x=23 y=0 - No
m=6 x=34 y=-9 - No
m=-1 x=-43 - No

15, 11x+12y=354
11x=354-12y
354-12
x=2 22y
11

32 2 1y y

AETIETINET]
Xx=32- y+2—
1
2-y
1

X-32+y=

2-y
11
2-y=1lm
-y=1im-2
y=2-11m
11x+12(2-11m) =354
11x+ 24-132m=354

=m

- 11(30+12m)

11
x=30+12m
y=2-11m
m=0 x=30 y=2 sol

m=1 x=42 y=-9
m=-1 x=18 y=13 sol
m=-2 x=6 y=24 <ol

m=-3 x=-6 - No

- No

16. 10x+13y =294

10x=294-13y
_294-13y
*="10
(290 4 10y 3y
10 10 10 10
4-3
x—29+y=Ty
4-3y
10
28-21y
10

- Entero

- Entero

28-y=10m
-y=10m-28
y=28-10m
10x+13(28-10m) =294
10x+ 364 -130m=294

_10(13m-7)
10
x=13m-7
y=28-10m
m=0 x=-7 - No
m=1 x=6 y=18 sol
m=2 x=19 y=8 sol
m=3 x=32 y=-2 - No
m=-1 x=-20 - No

17. 11x+8y =300
8y=300-11x
_300-11x
"7
_ 296 X _8X
T8

4 3
e -
8 8 8
4-3x

y=37-x+
4-3x

y—37+x=

4-3x
- Entero

12-9x - Entero

Continda



Continuacién

7. —-—-=

x=12-8m
11(12- 8m) +8y =300
132-88m+8y =300
_8(21+11m)
T8
y=21+11m
x=12-8m
m=0 x=12 y=21 <ol
m=1 x=4 y=32 sl
m=2 x=-4 - No
m=-1 x=20 y=10 <ol
m=-2 x=28

18. 21x+25y =705
21x=705- 25y
_ 705-25y
T
693 12 21y 4y

T2 21 21 21

12-4y
X=33-y+
21
12-4y - Entero
21
w - Entero
21
192 63y vy
21 21 21
192-y
IR
192-y
21
192- y=21m
- y=2Im-192
y=192-21m
21x+25(192 - 21m) =705
21x+4.800-525m="705
_ 21(25m-195)
T
x=25m-195

Continda

y=-1 - No

18. Continuacién
y=192-21m
m=0 x=-195 -No
m=7 x=-20 -No
m=8 x=5 y=24 sol
m=9 x=30 y=3 sol
m=10 x=55 y=-18 -No
m=-1 x=-220 -No
19. 3x-4y=5
3x=5+4y
_5+4y

3x-12m+8=5

3(4m-1)
3

X=4m-1

X=

y=3m-2

m=1 x=3 y=1 sol
m=2 x=7 y=4 sol
m=3 x=11 y=7 sol

20. 5x—-8y~=1
5x=1+8y
_1+8y
T 5
1+8y

- Entero

+
ﬂ - Entero
2,15y.,y
5 5 5

3y+ﬂ

Continda

20. Continuacién

2+y=5m
y=5m-2
5x-8(5m-2)=1
5x - 40m+16=1
5(8m-3)
5
Xx=8m-3

X=

y=5m-2

m=1 x=5 y=3 ol
m=2 x=13 y=8 sol
m=3 x=21 y=13 sol

21. 7x-13y=43
7x=43+13y
_43+13y
R
42 1 7y 6y

7777
1+6y
2

6+y=7m

y=7m-6

7x-13(7m-6)=43

7x-91m+78=43
_7(13m-5)
T7
x=13m-5

y=7m-6

m=1 x=8 y=1 <ol

m=2 x=21 y=8 ol

m=3 x=34 y=15 sol



22,

23.

11x-12y=0
11x=12y
_12y
TR
11y y

nn
_y=Y
XY 1
y
11
y=11m
11x-12(11m)=0
11x-132m=0
x=12m

=m

y=11m

m=1 x=12 y=11 ol
m=2 x=24 y=22 <ol
m=3 x=36 y=33 ol

14x-17y=32
14x=32+17y
_32+17y
T4

28 4 14y 3y

14 14 14 14

4+3y
14

X=2+y+

4+3y
14
20+15y
14
14 6 14y y

14 14 14 14

ty
14

- Entero

- Entero

6+y

=r-

6+y=14m
y=14m-6

14x-17(14m-6) =32

14x-238m+102=32

24. 7x-11y=83

7x=83+1ly
_83+1ly
7

77 6 7y 4y

7777

5+

5+y=7m
y=7m-5
7x-11(7m-5)=83
7x-77Tm+55=83

X= 7

x=11m+4
y=7m-5
m=1 x=15 y=2 sol
m=2 Xx=26 y=9 <ol
m=3 x=37 y=16 sol

25, 8x-13y =407

8x=407 +13y
L2407 +13y
8

_400 7 8 5y

8 8 8
7+5y
8

x=50+y +

7+5y
8

Xx-50-y=

7(11m+ 4)

8

25. Continuacién

4+3y+

3+y
8
3+y
=¥
3+y=8m
y=8m-3

8x-13(8m-3) =407
8x - 104m+39=407

) 8(13m+ 46)

8

Xx=13m+ 46

y=8m-3

m=1 x=59 y=5 <ol
m=2 x=72 y=13 sol
m=3 x=85 y=21 sol

26. 20y-23x=411

20y =411+ 23X

_ 411+ 23x
T20
400 11 20x 3x
Y=20 20" 20 "20
11+ 3x
y=20+x+ 20
1l+3x
y-20-x 20
11+ 3x - Entero
20
77+ 21x
0 - Entero

60 17 20x X
207207 20 " 20
17+ x
20

17+x _

20

17+ x=20m
x=20m-17

3+ x+

20y- 23(20m-17)=411
20y - 460m+391=411

20(23m+1)

y=14m-6

14(17m-5)

14
X=17m-5

m=1 x=12 y=8 ol
m=2 x=29 y=22 sol
m=3 x=46 y=36 sol

7;5y - Entero

w - Entero

32,3,24y .y

8 8 8 8
Continda

y:
x=20m-17
y=23m+1
m=1 x=3 y=24 sol
m=2 x=23 y=47 sol
m=3 x=43 y=70 sol

20



27. by-7x=312

5y=312+7x
_ 312+ 7x
- 5
310 2 5x 2x
St —t—+—
5 5 5 5
=62+ x+ 222X
y= 5
2+2X
-62-x=
y X 5
2+2x
- Entero
6+ 6X
- Entero

5 1 5 x
+—+ +—

55 5 5
1+x+£
5

1+x
==

1+ x=5m

x=5m-1
5y-7(s5m-1)=312
By-35m+7=312
5(7m+ 61)
5

y=7m+61

x=5m-1

m=1 x=4 y=68
m=2 x=9 y=75
m=3 x=14 y=82

EJERCICIO 174

1. x - Billetes $2
y - Billetes $5
2x+5y =42
2x=42 -5y
X=42—5y
2
_40 + 2 3y 2y

2 2 2 2

x=20—y+2

X_20+y=2—23y

2-3y

- Entero

Continda

1. Continuacién

2-y
_ye2Y
'
2-y
2
2-y=2m

-y=2m-2

y=2-2m
2x+5(2-2m)=42
2x+10-10m=42
2(5m+16)
2

X=5m+16

=m

X=

y=2-2m
m=0 x=16 y=2 sol

m=1 x=21 y=0 - No
m=2 x=26 y=-2 - No

m=-1 x=11 y=4 sol
m=-2 x=6 y=6 sol
m=-3 x=1 y=8 <ol
m=-4 x=-4 - No
1 de$2 y 8de$5
6 de$2 y 6de$5
11de$2 y 4de$56
16de$2 y 2de$5
2. X - Monedas de $5
y - Monedas de $10
5x+10y =45
5x=45-10y
45-10y
s

_40+5 5y b5y

57575 5

5x+10(1-m) =45
5x+10-10m=45

X=
5

X=2m+7
Continda

_5(2m+7)

2. Continuacién

y=1-m
m=0
m=1
m=-1
m=-2

1
iy

sol
-No
sol

Il
A W N O

sol

1
ol

K <K K K <
1l

m=-3 sol

m=-4 x=-1 -No

1de $5 y 4 de$10

3de $5 y 3de$10
5de $5 y 2 de$10
7de $5 y 1de$10

3. 5x+3y=62

3y=62-5x
_62-5x

y

5(1-3m)+3y =62
5-15m+3y =62
_3(5m+19)
=73
y=5m+19
x=1-3m
m=0 x=1 y=19 ol
m=1 x=-2 - No
m=-1 x=4 y=14 <ol
m=-2 x=7 y=9 =0l
m=-3 x=10 y=4 <ol
1ly19;4vy14; 7y 9;
0y4



4. X - Sombreros

5. X - Metrosdelana

6. X — nifios

y - Pares de zapatos y - Metrosde seda y - adultos
8x+ 15v = 340 1,50x + 2,50y = 42 0,45x+y=17 (20)
8})/(_340_15), - 9 multiplico por 2 la 9x+20y =340
34015 ecuacion inicial no se 9x=340- 20y
X=Ty altera. Luego = 340- 20y
3x+5y=84 9
_336_ 4 8 7y Con 333 7 18y 2y
'8 8 8 8 3x=84-5y =5 5" 9 o
x=d2-y+ 20 =4~ 7-2
STV B x=37-2y+ gy
4-T7y 81 3 3y 2y
-42+y=—it —+= 7-2
X-42ry=Tg “3'373 3 x—37+2y=Ty
4-7y —2y
— - Ent X=27-y+ 7-2
8 e y 5 Y . Entero
- —2
28-49% - Entero X=27+y= y 98- 28y
8 9 - Entero
3-2
Faeaa 57 - Enteo 08 21y y
3-6 +4—y 15-10y Entero ° 0 89 °
Y*78 3 10—3y+—9y
a-y_ 2,3 9 y .
8 33 3 3 gyzm
—v= 3-
4-y=8m 4-3y+ Y 8-y=9m
-y=8m-4 3
3- -y=9m-8
y=4-8m Yom 6o
3 y=o-
inljt:én)fzjg 3-y=3m 9x+20(8-9m) =340
* " ~y=3m-3 9x+160-180m= 340
= 8t 35) y=3-3m 9(20m+20)
Lomaas 3x+5(3-3m) =84 x=—— o
= +
s X 3x+15-15m=84 X=20m+20
y=4-8m
3(5m+23 =8-9m
m=0 x=35 y=4 <ol = ( . ) :;:O -2 y-8
=1 x=50 y=-4 =N
e v w X=5m+23 m=1 x=0 y=-1 - No
m=-— = = [Se)
m=—2 :_5 y_20 <l y=3-3m m=-1 x=0 y=17 - No
; 10y N m=0 x=23 y=3 sl m=-2 x=-20 - No
m=-3 x=- -~ No
5 sombrerosy 20 pares dezap m=1 x=28 y=0 - No 20 nifios y 8adultos
" m=-1 x=18 y=6 <ol
20 sombreros 'y 12 pares dezap. y X - Caballos
m=-2 x=13 y=9 sol 7.
35 sombrerosy 4 pares dezap. m=-3 x=8 y=12 ol y - Vacas

460x+ 440y = 41.000 (= 20)
23x+ 22y =2.050

m=-4 x=3 y-15 sol
m=-5 x=-2 - No
3mdelana y 15mde seda 22y=2.050-23x
8mdelana y12mde seda _ 2.050-23x
13mdelanay 9mde seda y= 22
18mdelanay 6mde seda _2046 4 _22x_x

23mdelanay 3mde seda 2 2 2 2

Continda



7. Continuacién

4-x

=03-x+
y=SmXT T
4—x_m
2~
4-x=22m
-x=22m-4

X=4-22m
23(4- 22m) +22y =2.050
92- 506m+ 22y =2.050

22(23m+ 89
. 2lemesd)

22
y=23m+89
X=4-22m
m=0 x=4 y=89 <ol
m=1 x=-18 - No
m=-1 x=26 y=66 sol
m=-2 x=48 y=43 sol
m=-3 x=70 y=20 sol
m=-4 x=92 y=-3 - No
4 caballos y 89 vacas
26 caballos y 66 vacas
48 caballos y 43vacas
70 caballos y 20 vacas
8. 3x+3=5y+5
3x-5y=2
3x=2+5y
2+5y
T
2+5y
3
4+10y
3

3,19y
373 3 '3

- Entero

- Entero

Xx=6m-1
Continda

8. Continuacién
y=3m-1

m=0 x=-1 -No
m=1 x=4 y=2 sol
LosN°s son4 y 2

9. X - Monedas de 0,25

y - Monedas de 0,10
0,25x+ 0,10y =2,10 (100)
25x+10y =210
10y=210-25x
_ 210- 25x
Y10
200 10 20x 5x

Y=2~*tTA "7 10
10 10 10 10
10-5x

=20-2x+
y=20-2x 0

2
y-20+2x=
2-X
2
2-X=2m
-Xx=2m-2
X=2-2m
25(2-2m) +10y =210
50-50m+10y =210
_10(5m+16)
Y10
y=5m+16

=m

X=2-2m

m=0
m=1

X y=16 sol
X
m=-1 x
X
X
X

2

0 - No
4 y=11 sol
6

8

m=-2 y=6 sol

m=-— y=1 sol

m= - =10 y=-4 - No

2 mon. de 0,25 y 16 mon. de 0,10
4 mon.de 0,25 y 11mon.de 0,10
6 mon.de 0,25 y 6 mon. de 0,10

8 mon. de 0,25 y 1mon. de 0,10



EJERCICIO 175

21. x+1=0 y-4=0 23. x-y =2 con 3x+y=18
x=—-1 y =4 x=0 y=-2 x=0 y~=18
x=2 y=0 x=6 y=0
Y
vE4 Escala 1:2
9
uf Y
\&
B
—-
X
X 0 X
\ @ Y
- u Y
. oA+
i
x
I|I|l| X' 0 X
Interseccién - (-1, 4) Y
22. 3x=2y con  x+y=5 Interseccion - (5, 3)
3x-2y=0 x=0 y=5
=1 =1+ =5 =0
* Y= X Y 24. 2x-y=0 con 5x +4y =-26
x=1 y=2 x=0 y=-6%
X=-2 y=-4
Y
Yl lo
G
»/ A
= 5
F 7 &
i /|
X / X
Si 0
| RS /
/ ) \6\ D
/ oF \L‘ H"J
X 0 X }K
Y .\": \‘
= P
‘\.\_
Y' Y

Interseccién (2 , 3) Interseccién (—2 : —4)



25. 5x+6y=-9  con 4x-3y=24 27. 3x+8y=28  con  5x-2y=-30

x=0 y:—]_% Xx=0 y=-8 x=4 y=2 x =0 y =15
x=3 y=-4 x=3 y=—4 x=0 y=31 x=-2 y=10
Y Escala 1:2
N hi
X s, 0 X
§ Hu\ ,;?
ro '\\1 ‘./ ,en‘"
><‘3-4) &
F B "f
A Iy i
T / =
x|/ 0 X
Yl L]
Y

Interseccién . (3,-4) Interseccién . (-4,5)

26. x+5=0 con 6x =7y =-9 28. y-4=0 con X +2y =22
X=-5 X=2 y=3 y=4 x=0 y=11
x==5 y=-3 x=2 y=4
¥ Y
2
3
A) 5
.\- va
h el LS
,i, df ‘h R
x |+ ‘1
fr
(-5-3)
X 0 X
Yl Tl

Interseccién (—5,—3) Interseccién (2,4)



29. 6x=-5y con 4x -3y =-38 30. 5x-2y=-14  con 8x -5y =-17
6x+5y=0 x=-2 y=10 x=0 y=7 x=1 y=5
x=5 y=-6 x=1 y =14 x=-2 y=2 x=-4 y=-3

Escala 1:2
Y
rgb..l'
e
) >
Y D.‘}'/ y,q
\-.>< .
56 N
p £5.b) Y }fu
1 [N &Y
’ A &
X' of~Ne, X 4_%
"8 X A, X
/1
(-4,-3)
Y !
Intersecci6n  _ (—5,6) Interseccién - (-4,-3)

EJERCICIO 176

1 X+6y=27 ; 7x-3y=9 2 3x-2y=-2 ; 5x+8y=-60 3. 3X+5y=7 ;  2x-y=-4
x=27-6y 7x=9+3y 3x=-2+2y 5x = -60 -8y Sy=7-3x  -y=-4-2x

_9+3y __2-% _bo+8y J I =4+2x
X—T = 3 = 5 y 5 y
_9+3y 2-2y_ 60+8y 7_3X:4+2x
27-6y= 7 3 - 5

7(27-6y)=9+3y
189-42y=9+3y
180=45y
4=y
x+6(4)=27
X+24=27
x=3
sol: x=3 y=4

5(2-2y)= 3(60+8y)
10-10y=180+24y
-170=34y
-5=y
3x-2(-5)=-2
3x+10=-2
3x=-12
X=-4
sol:x=-4 y=-5

7-3x=5(4+2x)

7-3x=20+10x
-13=13x
-1=x
2(-1)-y=-4
-2-y=-4
-y=-2
y=2

sol: x=-1 y=2



4, 7X-4y=5
7x=5+4y
= 5+74y
9(5+4y)=7(13

9x +8y =13
9x=13-8y
_13-8y
X

—8y)

45+ 36y =91-56y

92y=46

1

o272

9x+8§}§— 13
o

9x+4=13
9x=9
x=1

1
sol:x=1 yza

5. 9x+16y=7

16y=7-9x
_7-9x _3x

; 4y-3x=0
4y =3x

16

4

4(7-9x)=16(3x)

28-36x=48x
28=84x

28 1

X

4y-1=0
4y=1
Y74
sﬂ:ng y=1
3 4

6. 14x-11y=-29

14x=11y-29

"84 3

13y -8x =30
-8x=30-13y

11y-29 13y-30
T 8
8(11y- 29)=14(13y -30)
88y - 232=182y - 420
188=94y

2=y
13(2)-8x=30
26-8x=30
-8x=4

sol: x=-

. 15x-11y=-87
15x=11y-87
_11y-87

**"1s

-12x -5y =-27
12x=27-5y
_27-5y

12

12(11y-87)=15(27 -5y)
132y-1.044= 405~ 75y
207y=1.449
1.449
Y="207 ©
12x+5(7) =27
12x+35=27
12x=-8

x:—E:—g

sol: x=-

. TX+9y=42

9y=42-7x
_A2-7x
Y=

12x+10y=-4
10y=-4-12x
_ 4+12x
T 10
10(42- 7x)=-9(4 +12x)
420~ 70x = - 36 -108x
38x= - 456
x=-12
12(-12)+10y=-4
-144+10y=-4
10y=140
y=14
sol: x=-12 y=14




9, 6x-18y=-85; 24x -5y =-5
-18y=-6x-85 -By = -5 -24x EJERCICIO 177
_6x+85 5+ 24x
BT Y=75 ) i
5(6x+85) =18(5+24x) 1. x*+3y=6 ; 5x-2y=13
30X+ 425= 90 +432x X=6-3y

335= 402x 5(6-3y)-2y=13
x=35_5 30-15y-2y=13
5 402 6 -17y=-17
e%g—my:—ss y=1
5-18y=-85 x+3(1)=6
-18y=-90 X+3=6
y=5 x=3
sol:x:?S3 y=5 sol: x=3 y=1
4, x-5y=8; -7x+8y=25
2. 5x+7y=-1 ; -3x+4y=-24 8y=25+7x
Sx=-1-7y 25+ 7x
vy Y=g
s 25+ 7x
+7y x5 e
3@17E+4y:-24
> 8x-5(25+7x) =64
3+2ly 8x-125- 35x =64
—g t4y=-24 X X = 6. 10x+18y=-11 ; 16x-9y=-5
3+ 21y +20y = -120 - 27Xf1879 10x=-11-18y
41y=-123 X= o118y
—_ _7—5y=8 10
Y -5y=15 _16 1+18yg_9 -5
-3x+4(-3)=-24 ym 3 o y=
_SX_f:_i; sol: x=-7 y=-3 -16(11+18y) -90y = -50
—3x=-
=4 5. 15x+11y=32 ; 7y-9x=8 -176-288y -90y = -50
_ 7y=8+9x -378y=126
sol: x=4 y=-3
. . _8+x 161
3. 3x+4y=8 8x-9y=-77 == y= 8- 3
4y=8-3X +Ox :
8-3x 15x+ 11§L§: 32 10x+ 18@—7% -11
Y= 7 3
3 105x+11(8+9x) =224 10x-6=-11
8x—9§ 4 Q:_W 105x + 88+ 99x = 224 10x=-5
= 1
32x-9(8-3x)=-308 204x 11332 , x=-3
32x-72+27x=-308 ==X _< 1
_ 204 3 sol: x=-= y=-=
59x= - 236 ) 3
x=-4 15%@ 11y=32
3(-4)+ay=8 10+11y=32
_12+4y=8 lly:22
4y=20 y=2
> w2 ye
sol: x=-4 y=5 sol: x=35 Y=



4x+5y=5; -4x-10y = -7

10y=7-4x
_7-4x

4x+5ﬁﬂﬁ=5
10
8x+7-4x=10
4x=3

X=—
4

4@%’@» 5y=5

3+5y=5
5y=2

_2
Y=g

3
sol: x=— y=

aln

10

EJERCICIO 178

1.

6x - by=-9
4x + 3y= 13
“12x-10y=-18
-12x- 9y=-39
-19y=-57
y=3
4x+3(3)=13
4x+9=13
4x=4
x=1
sol: x=1 y=3

. 7x -15y=1

-x - 6y=8 (7)
S 7x-15y= 1
-7x-42y=56
-57y=57
y=-1
7x-15(-1)=1
7x+15=1
7x=-14
X=-2
sol: x=-2 y=-1

2
(-3

8. 32x-25y=13 ; 16x+15y =1

16x=1-15y
1-15
X= Y

16
32 153'@» 25y=13
16 Y=

2(1-15y)-25y=13
2-30y-25y=13

2-55y=13
-55y=11
_ 1
=75
16x+15§—}§:1
5
16x-3=1
16x=4
1
X
. 1 2
sol : X—Z y——g

3. 3x- 4y=41 (3
11x+ 6y =47 (2)
T ox-12y=123
22x+12y=94
31x =217

X=7
3(7)-4y=41
21-4y=41
-4y=20
y=-5

sol: x=7 y=-5

4. 9x +1ly=-14 (4)
6x -5y =-34 (-6)

36x+44y=-56
- 36x+30y = 204
74y=148
y=2
6x-5(2)=-34
6x-10=-34
6x=-24
X=-4

sol: x=-4 y=2

_ 11x-13y=-163

; —8x+7y =94

11x=-163+13y
163-13
X=- Y

11
SEL’?’_ 13y§+ 7y=94
11 y=

8(163-13y) + 77y =1.

034

1.304-104y+77y=1.034
-27y=-270

y=10
11x-13(10) = -163
11x-130=-163
11x=-33
X=-3

sol: x=-3 y=1

5. 10x- 3y =

0

36

2x + 5y =-4 (-5)

10x- 3y=

36

-10x - 25y =20
-28y=56
y=-2
10x-3(-2)=36
10x=30

x=3
sol: x=3 y=-2

6. llx- 9y =2 (9
13x- 15y=-2 (-3)

~ B5x-45y=10
-39x+45y= 6
16x =16
x=1
11(2)-9y=2
11-9y=2
-9y=-9
y=1
sol: x=1 y=1



7. 18x+ 5y=-11 (2)
12x+ 11y = 31 (—3)
 36x+10y=-22
-36x-33y=-93
-23y=-115
y=5
18x+5(5) = -11
18x+25=-11
18x=-36
X=-2
sol: x=-2 y=5

8. ox+ 7y =-4 (-11)
11x- 13y =-48 (9)
-99x- 77y= 44
99x-117y=-432
-194y=-388
y=2
9x+7(2)=-4
9x+14=-4
9x=-18
X=-2
sol: x=-2 y=2

EJERCICIO 179

1. 8x-5=7y-9
8x-7y=-9+45
8x-7y=-4

6x=3y+6
6x-3y=6
8x -7y=-4 (3
6x -3y= 6 (-4)
 24x-21y=-12
-24x+12y=-24
-9y=-36
y=4
6x-3(4)=6
6x-12=6
6x=18
x=3
sol: x=3 y=4

9. 12x-14y= 20 (7)
-14x+12y =-19 (6)
 84x-98y=140
-84x+72y=-114

-26y= 26
y=-1
12x-14(-1)=20
12x+14=20
12x=6

10. 15x-y =40 (8
19x +8y =236
120x-8y =320
19x +8y =236
139x =556
x=4

2. x-1l=y+1
X-y=2
x-3=3y-7
X-3y=-4

X-y=2
x-3y=-4 (-1)
X-y =2
-x+3y=4
2y=6
y=3
x-3=2
x=5
sol : x=5 y=3

11, 36x-11ly=-14 (2)
24x-17y= 10 (-3
72x-22y=-28

-72x+51y=-30
29y=-58

y=-2
36x-11(-2)=-14
36x+22=-14
36x=-36

x=-1
sol: x=-1 y=-2

12. 12x-17y=104 (5)
15x+19y=-31 (-4)
60x -85y =520

- 60x-76y =124
-161y=644
y=-4
12x-17(-4) =104
12x+68=104
12x=36

x=3

sol: x=3 y=-4

3(x+2)=2y  2(y+5)=7x
3x+6=2y 2y+10=7x
3x-2y=-6 7x-2y =10
3x-2y=-6 ; 7x-2y=10
3X=-6+2y 7x=10+2y
_ 6-2y _10+2y
BT

-7(6-2y)=3(10+2y)
- 42+14y =30 +6y

8y=72
y=9
7x-2(9)=10
7x-18=10
7x=28
X=4
sol: x=4 y=9



4.

x—1=2(y+@
X-1=2y+12
X-2y=13
x=13+2y
x+6=3(1-2y)
X+6=3-6y
X+6y=-3
x=-3-6y
13+2y=-3-6y
-3-6y-2y=13
-8y=16
y=-2
x-2(-2)=13
x+4=13
X=9
sol: x=9 y=-2

. 30-(8-x)=2y +30

30-8+x=2y+30
X-2y=8
5x—29=x—@-4ﬁ
5x-29=x-5+4y
4x-4y=24
X-y=6
X-2y=8
X-y=6 (—1)
X-2y=8
-X+y=-6
_y=2
y=-2
x-2(-2)=8
X+4=8
x=4
sol: x=4 y=-2

. 3x—(9x+ y)=5y—(2x +9y)

3x-9x-y=5y-2x -9y
-4x+3y=0
4x~(3y+7)=5y-47
4x-3y-7=5y-47

4x-8y=-40

x-2y=-10
-4x+3y= 0

x-2y=-10 (4)
-4x+3y=0
4x-8y=-40

Continda

6. Continuacién
-5y=-40
y=8
x-2(8)=-10
x-16=-10
X=6
sol: x=6 y=8

7. (x— y)—(6x +8y) = —(10x +5y +3)
X-y-6x-8y=-10x -5y -3
-5x-9y=-10x -5y -3

5x-4y=-3
(x+y)—(9y—11x)=2y—2x
X+ y-9y+11x =2y -2X
12x-8y=2y-2x
14x-10y=0
5x - 4y=-3 (9
14x-10y= 0 (-2
25x-20y=-15
-28x+20y= 0
-3x =-15
x=5
5(5)-4y=-3
25-4y=-3
-4y=-28
y=7
sol: x=5 y=7

8. 5(x+3y)-(7x+8y)=-6
5x+15y-7x-8y=-6
-2X+7y=-6
7x-9y-2(x-18y) =0
7x-9y-2x+36y =0
5x+27y=0
-2x+7y =-6 (5
5x+27y= 0 (2)

-10x+35y=-30
10x+54y= 0
89y=-30
_ 30
Y= 89
Contintda

8. Continuacién

~oxs7E- o -6
X H 89

-178x-210=-534

-178x=-324

304

*=178

30

89
9. 2(x+5)=4(y-4x)
2x+10=4y-16x

18x-4y=-10
10(y- x)=11y-12x
10y-10x=11y -12x

—113
=15

sol: x=1% y=

2x-y=0

18x-4y=-10
2x-y=0 (-9

18x-4y=-10
-18x+9y= 0
5y=-10
y=-2

2x- (-2)=0

2x+2=0
2x=-2

X=—

sol:x=-1 y=-2

10. 3x-4y-2(2x-7)=0
3x-4y-4x+14=0
-x-4y=-14
X+4y=14
5(x-1)-(2y-1)=0
5x-5-2y+1=0
5x-2y=4
X +4y=14
5x -2y=4 (2)
X +4y=14
10x-4y=8
11x =22
X=2
2+4y=14
4y=12
y=3
sol: x=2 y=3



11. 12(x+2y)-8(2x+y) =2(5x -6y)
12x+24y-16x -8y =10x -12y
-4x+16y =10x -12y

-14x+28y =0
-x+2y=0

20(x-4y)=-10
20x-80y=-10
2x-8y=-1
-x+2y= 0 (2)
2x-8y=-1
-2x+4y=0
2x-8y=-1
-4y=-1
1

=34
1
—x+2§2§=0
-4x+2=0
-4x=-2

EJERCICIO 180

%+ =11
1. 2 y=
3x+2y=22

y
+==
x27

2x+y=14
3x+2y=22 ; 2x+y=14
3x=22-2y 2x=14-y
22-2y 1l4-y
XT3 T
2(22-2y)=3(14-y)
44-4y=42 -3y
_y:_z
y=2
2x+2=14
2x=12
X=6
sol: x=6 y=2

12. x(y-2)-y(x-3)=-14
Xy—2x-xy+3y=-14
-2x+3y=-14
y(x—6)—x(y+9)=54
Xy-6y-xy-9x=54
-9x-6y=54
3x+2y=-18
-2x+3y=-14 (3
3x+2y=-18 (2)

-6x+9y=-42
6x+4y=-36
13y=-78
y=-6
-2x+3(-6)=-14
-2x-18=-14
-2x=4
x=-2
sol: x=-2 y=-6

5x 3y
E—y=9 ; x—7=15
5x-12y =108 ; 4x-3y =60
5x=108+12y
oo 108+ 12y Xy «
5 3. -+-=5 ,;3y-—=26
108+12y 73 14
4@7@—@:60 3x+7y=105 ; 42y-x=364
3x+ 7y =105
4(108+12y)-15y =300 e+ a2y =34 (3
432+ 48y -15y =300 B ———
33y=-132 3x+ 7y =105
y=-4 - 3x+126y=1.092
4x—3(—4)=60 133y=1.197
4x+12=60 y=9
Ax=48 3x+7(9)=105
x=12 3x+63=105
sol: x=12 y=-4 3x=42
x=14

sol: x=14 y=9



x=15
sol: x=15 y=12

4x -5y= 0
-12x+5y=-40
-8x =-40

X=5
4(5)-5y=0
20-5y=0
-5y=-20
y=4
sol: x=5 y=4

2x 3y 1 5%
—-—-=1 - ——7—2
- 372 Y

8x-9y=12 ; 3y 20x-48

8x -9y=12

-20x+3y=48 (3)
8x -9y= 12
-60x+9y =144
-52x =156
x=-3
8(-3)-9y=12
-24-9y=12
-9y=36
y=-4

sol: x=-3 y=-4

X y_ 1

5x-8y=-44
5x-8y=-44 (5)
8x+10y=-59 (4)
25x-40y=-220
32x+ 40y =-236
57x =-456
X=-8
5(-8)-8y=-

-40-8y=-

X Y_ o 1, 3.
7 8 =0 7 4 =7
8x+7y=0 ; 4x-21y=196

8x=-7y

8 T4
- 28y=8(196 +21y)
- 28y=1.568 +168y
-196y=1.568
y=-8

-7(-8)

8

X=

-8x+12y=32
8x—- 5y=-4
7y=28

y=4
Continda

__ X,y_-9%9
85_10’ 5440
X +10y =

4x =196 +21y
-7y o 196+ 21y

9. Continuacién
8x-5(4)=-
8x-20=-4
8x=16
X=2
sol: x=2 y=4

10. 12x+5y+6=0

12x+5y=-6
5x 7y
376 12
10x-7y=-72

12x+ 5y =-6 (5
10x- 7y =-72 (-6

60x+25y=-30
- 60x +42y =432
67y=402

y=6
10x-7(6)=-72
10x-42=-72
10x=-30
x=-3

sol: x=-3 y=6

11. §= 3(y+ 2)

x=15(y +2)
x=15y+ 30
y 224

Z3x="2
5 5

y+15x=224
15x=224-vy
_24-y
T15
15(15y+30)=224 -y
225y +450= 224~y

226y = - 226
y=-1

x=15(-1)+30

x =-15+30

x=15
sol: x=15 y=-1



xy_ 1 x y 13
12 576730 320w 5, X*1y=4  x-4_y-2
6x-5y=-1 ; 20x -3y =65 10 5 ' 5 10
6x - sy=-1 (3 x+1=2(y-4) ; 2(x-4)=y -2
20x - 3y=65 (_5) X+1=2y-8 2x-8=y -2
18x -15y= -3 X_Zy'g o 2x-y=6
-100x+15y = -325 X=2y
-82x  =-328 2(2y-9)-y=6
x=4 4y-18-y=6
3y=24
6(4)-5y=-1 );:8
-5y=-25
y_5 x=2(8)-9
xct yes X7
SOl x=4 y= sol: x=7 y=8
x-3 y-4 X=4 y+2 3y+3 1+5x
13. 3 2 -9 tg =3 16. X=- T y=-"3
4(x-3)-3(y-4)=0 ;5(x-4)+2(y+2) =30 4x=-3y-3 4y =-1-5x
4x-12-3y+12=0 ; 5x-20+2y +4 =30 4x+3y=-3 4y +5x=-1
4x-3y=0 Sx+2y=46 4x+ 3y= -3 (4)
-3y _
x=" 5x+ 4y= -1 (-3
3y 16x+12y=-12
5 2y= 46
Q?@ -15x-12y= 3
15y +8y =184 _
23y=184 X -
y=8 4(-9)+3y=-3
_3(8 -36+3y=-3
4 3y=33
x=6 y=11
sol: x=6 y=8 . _
sol: x=-9 y=11
x-1 y-1_ 13 = x+1 y+1_ 2 Xty_x-y . 2x_
14. 2 3 3% ' 3 2 3 V.—5"=71 = 3-y*3
18(x-1)-12(y-1)=-13 ;2x+2-3y -3=—4 2(x+y)=x-y 2x=3(y +3)
18x-12y=-7 2x-3y=-3 2Xx+2y=X-y ; 2x =3y +9
18x-12y=~-7 X+3y=0  : 2x-3y=0
2x- 3y=-3 (-4) x= -3y
18x-12y=-7 _
-8x+12y=12 2( 3y) 3y=9
10x =5 —6y—3y—_9
1 =9
x—2 y=-1
2%@‘33/:-3 x=-3(1)
3y=-4 x=3
y= 0l: x=3 y=-1
4
Y73
1



y-3

18. - ==
3x 5 6

19.

15x-y+3=30
15x-y=27
15x=27+y
_27+y
*= 715

X

_2_
3y- 7 =9
2ly-x+2=63
-X+21ly=61
-X=61-21y
x=21y-61
27+y=15(21y -61)
27+ y=315y-915
-314y=-942
y=3
_27+3
T 15
X=2
sol: x=2 y=3

X+y y-x_ 7
6 3 24
4(x+y)—8(y—x)=7
4x+4y-8y+8x=7
12x-4y=7
X X- 5
E+Ty:E
6x+2(x—y):5
6x+2x-2y=5
8x-2y=5
12x-4y =7
ex-2y=5 (-2
12x-4y=7
-16x+4y=-10
-4x =-3

3
X=—

4
12@2@—@:7

9-4y=7

sol: x=— y=

21.

x—2—2(y—x) =4(x —7)
3X-4x-2y=-28+2
X+2y=26
3x-y 3y-x

8 6

3(3x-y)-4(3y-x)=24(y -13)
13x-15y - 24y = -312
13x- 39y = - 312

x +2y= 26 (-13)
13x-39y=-312
-13x-26y=-338
13x-39y=-312
- 65y =-650
y=10
x+2(10)=26
x+20=26
X=6
sol: x=6 y=10

_3)(;62}/:&”2
72-3x+2y=6(3y +2)
-3x+2y-18y =12 -72
3x+16y =60
5y-3x _
3
5y—3x=3(x—y)
-3x-3x+5y +3y =0
6x-8y=0
3x+16y =60
6x- 8y=0 (2
3x+16y =60
12x-16y=0
15x =60
X=4
6(4)-8y=0
-8y=-24
y=3
sol: x=4 y=3

12

=y-13

22.

23.

y(x-4)=x(y-6)
Xy -4y =xy —6x
6x-4y=0
5 11
x-3 y-1_
5(y-1)-11(x-3)=0
By-5-11x+33=0
11x-5y=28
6x- 4y=0 (5
11x- 5y =28 (-4)
30x-20y= O
- 44x+20y = -112
-14x =-112
x=8
11(8)-5y=28
-5y=28-88
-5y=-60
y=12
sol: x=8 y=12

3(x+ 3y) 21

5x+6y 17
51(x+ 3y)=21(5x +6y)
51x + 153y =105x +126y
-54x+27y=0
2x-y=0
ax-7
2y+1y:_2
4x-7y=-2(2y +1)
4Ax-T7y=-4y-2
4x-3y=-2
2x- y=0 (-2)
4x-3y= 2
-4x+2y= 0
4x-3y=-2
y=2
2x-2=0
2x=2
x=1
sol: x=1 y=2




x-y-1 3

7 7 x 3y 3 28 x+y+1l 17
24 2x-3y+6 3x-2y-1 6. 37857 17(x-y-1)=-3(x +y +1)
7(3x-2y-1)= - 7(2x -3y +6) x-32=6y-33 17x-17y-17=-3x -3y -3
21x- 14y - 7= -14x +21y -42 x-6y=-1 20x-14y=14
35x- 35y =-35 y-x_2x+y_ 17 10x-7y=7
x-y=-1 3 2 xty-1
6 10 8(y-x)-12(2x+y)=-17 x-y+1
X— y+4_ y+2 8y-8x-24x-12y =-17 X+y-1= —15(x—y +1)
6(y+2)=10(x-y +4) S2x+ay=17 x+y=1= -15x +15y -15
6y+12=10x -10y +40 x - 6y=-1 (2) 16x-14y=-14
- 28=10x - 16y 32x+ 4y =17 (3 8x-Ty=-7
-14=5x -8y 2x -12y=-2 10x-7y=7
Xx-y=-1 (—8) 96x +12y =51 8x-7y=-7 (—1)
5x-8y=-14 98x =49 10x-7y=7
-8x+8y= 8 w=t -8x+7y=7
5x-8y=-14 . 2 2x =14
-3x =- §—6y=—l x=7
x=2 1-12y=- 10(7)-7y=7
2-y=-1 -12y=-3 -7y=-63
-y=-3 1 y=9
y=3 Y=3 sol: x=7 y=9
sol: x=2 y=3 <l 1 1 6x+9v-4 2
DX=g5 Y=o x+9y-4_2
2 4 29. 4x-6y+5 5
5(6x+ 9y -4)=2(4x -6y +5)
X+y X=-2_y-7 S
25, —=-7 27 = 30x+ 45y -20=8x -12y +10
X-y . x+2 y-5 _
22x+57y=30
X+ y:—?(x—y) (y—5)(x—2):(y—7)(x +2) 2x+3y—3_£
X+ y=-Tx+7y xy-2y-5x+10=xy +2y -7x 14 3x+2y-4" 11
8x-6y=0 2x-4y=-24 11(2x+ 3y - 3) =6(3x +2y -4)
x+y+l 3 x-2y=-12 22x+ 33y -33=18x +12y —24
x+y—1:Z x=-12+2y 4x+21y=9
_ 22x+57y =30 (2)
4(x+y+1)=3(x+y—1) 7x+1:y 3 Y
x-1"y-5 4x+ 21y =9 (-11)

4x+4y+4=3x+3y -3
44x+114y= 60

(y-8)(x+1)=(x-1)(v-3)

X+y:—7 B _ _
8x-6y= 0 Xy+y-5x-5=xy ~3x -y +3 %
x+y=-7 (6 -2x+2y=8 1
—_— - X+ :4 ==
8x-6y= 0 Xty . Y73

X=y- 1
6x+6y=-42
OX+oy=—4s “12+2y=y-4 4x+21§5§:9
14x  =-42 y=8 4x+7=9
x=-3 x=8-4 4x=2

_3+y:—7 =4 X:}

y=-4 o _ 2
sol: x=4 y=8

sol: x=-3 y=-4



30. 3 yo15"

31

x+2y
3x+2y:—9(x+y—15)
3x+2y=-9x-9y +135
12x+11y=135
3 8
32x-15(y-1)=-24
32x-15y+15=-24
32x-15y=-39
12x+11y= 135 (8)
32x-15y=-39 (-3
96x + 88y =1.080
- 96x +45y =117
133y=1.197
y=9
12x+11(9) =135
12x=135-99
12x=36
x=3
sol: x=3 y=9

2X+5_(5_ y): ~60
17
2x+5-17(5-y)=-1.020
2x-85+17y=-1.025
2x+17y=-940

Y*2_(1-x)=a0
y+62-2(1-x) =80
y-2+2x=18
2x+y=20
2x+17y=-940
2x+ y = 20 (-1
2x+17y=-940
-2x-y =-20
16y=-960
y=-60
2x-60=20
2x=80
x=40
sol: x=40 y=-60

32.

33.

3x+4y 30
x-6y 23

23(3x+ 4y)= -30(x - 6y)
69x+ 92y = - 30x +180y

99x-88y=0
9x-8y=0
9x-y 63
3+x-y 37

37(9x-y)=-63(3+x-y)
333x- 37y = -189 - 63x +63y

396x-100y = -189
396x-100y = -189
9x - 8y = 0
396x-100y = -189

-396x+352y= 0O

252y=-189
_-3
vy
Ta
9x-8 2 =0
9x+6=0
9x=-6
-2
Y
-2 -3
sol : X=" y=

- 4x+1_2y-5
9 3
9x- (4x+1)=3(2y -5)
9x-4x-1=6y-15
5x-6y=-14
3y+2 _x+18
7 T 10
70y-10(3y +2) =7(x +18)
70y-30y-20=7x+126
—-146=7x-40y
7x - 40y =-146 (-5)
5x - 6y =-14 (7)
- 35x+ 200y =730
35x- 42y =-98
158y =632
y=4
5x-6(4)=-14
5x=-14+24
X=2
sol: x=2 y=4

EJERICIO 181

1. xty=a+b; x-y=a-b
x+y=a+b
x-y=a-b
X =a
a+y=a+b
y=b
sol: x=a y=b

2. 2x+y=b+2
2bx+by=b?+2b
bx-y=0

-2bx+2y=0
-2bx+2y =0
2bx +by=b’+2b
2y+by=b*+2b
y(2+b)=b(b+2)
y=b
2x+b=b+2
2x=2
x=1
sol: x=1 y=b

3. 2x-y=3a;
x-2y=0
-2x+4y =0
2x-y =3a
-2x+4y =0
3y=3a
y=a
2x—-a=3a
2x=4a
X=2a
sol: x=2a y=a

4. x-y=1l-a; x+y=l+a
x-y=l-a
x+y=1+a
2x =2
x=1
1+y=1+a
y=a
sol: x=1y=a



i §+y=2b ; %—yza—b
x+ay=2ab ; x-by=ab-b?
X+ay = 2ab
-X +by=b? -ab
ay+by=b*+ab
y(a+b)=b(b+a)
y=b
x+ab=2ab
x=ab
sol: x=ab y=b
Xy
B+5:2
ax+by=2ab
abx+b*y = 2ab?
§+X:az+bz
a b ab
bx+ay=a’ +b’
-abx-a’y=-a’ -ab’
abx+b’y = 2ab’
-abx -a’y=-a%-ab’
bzy_azy:_as +ab?
y(b2 -az)za(b2 —az)
y=a
ax+ba=2ab
a(x+b)=2ab
x+b=2b
x=h
sol: x=b y=a

x+y=a+b
-ax-ay=-a°-ab
ax+by=a’+b?

-ax -ay=-a’ -ab
ax+bhy = a’+b’
by-ay= b? -ab
y(b-a)=b(b-a)
y=b
x+b=a+b
x=a

sol: x=a y=b

8.

10.

a+b

ax-by=0 ; X+y= b
abx-b’y=0 abx+aby=a+b
abx-b’y =0
- abx -aby=-a-b
-b?y-aby=-(a+h)
- yb(b+a)=-(a +b)
1
—yb:—].D ¥ B
1
ax—b%%o
1
ax=1 0 x —
a
sol: x-1 1
""Ta b
_MX-ny=n¥ +n’ ;o nx+my =n? +n?

mnx - n’y =m’n+n? mnx +nPy = +mn?

- mnx+n’y = -nPn -n

mnx +my=m’ +mn?

n’y+mPy=n? -nfn +mn® -n’
y(n? +n2)=n? (m-n) +n? (m-n)
y(mz+ n2)= (m2 +n2)(m—n)

y=m-n
mex - mny =nr +mn?

n?x+mny = mn+n?
mex +n°x = +mn? +nén +n®

x(rr12+n2)=m(rn2 +n2)+n(m2 +n2)
x(rr12+n2)=(m+n)(rr12 +n2)
X=m+n
sol: x=m+n y=m-n

X
—+X=2m : X -ny =Nt —mn?
m n

xn+ym=2nfn  xm-n?y =nfh-m?
xmn+ ym?é = 2nen
- Xmn +n?y=m°®-nn
ynt + yn* =m® +nm'n
y(rr12+n2)=nn(n2+n12)
y=m
xn+nen=2nrn
xn=nfn O x n?
sol: x=m? y=mn




11. x+y=a
ax+ay=a’
ax—byza(a+b)+b2
ax-by=a* +ab +b’
-ax-ay =-a’
ax -by= a®+ab+b’
—ay-by= ab+ b?
- y(a+b)=b(a +b)
— y:b
y=-b

x-b=a
x=a+b
sol: x=at+tb y=-b

12, X-y=m-n
mx - my =né -mn
mx -ny= nt -n?
- mx+my =-m? +mn
my-ny= mn-n?
y(m— n):n(m—n)
y=n
X-n=m-n
X=m

sol: Xx=m y=n

X X 2y 2b*-a’
1 eps0 e

bx+ay=0 ax +2by =2b” -a?

- abx -a’y=0

abx + 2b%y =2b*-a’b

2b’y-a’y=2b%-a’b
y(2b2 - az) = b(2b2 —a2)

y=b
x b
—+—=
a b
bx+ab=0
bx=-ab
X=-a

14.

15.

16.

; az(x—y)=2a3
-a’x-a’y=-2a’c ; a’x-a’y=2a’

X+y=2c

-a’x-a’y= -2a’%c
a’x-a’y=2a’

-2a’y=2a’-2a’c
—2a2y=2a2(a—c)
-y=a-c¢
y=c-a
X+c-a=2c
x-a=c 0 x ¢ a
sol: x=at+c y=c-a

a’-b?
ax-by=0 ; ay-bx = 5
b?ax-b%y=0 a’by -b%ax =a® -b?
b’ax -b%=0
- b%ax +a’by =a?-b?

a’by-b’y=a’ -b?
by(a2 - b2)=a2 -b?

by=1
=1
)
l@_
ax b@g =0
ax=1
1
x==
a
sol x—l 1
a2 Y
bfxz+a—y2=a+b ; x-y=ab(b-a)
a’x+b’y=a’v® +a%’ x-y=ab® -a’h

a’x-a’y=a¥®’-a'b

-a’x-b’y =-a%’? -a’b’

a’x -a’y= a’®’ -a'b
-b?y-a?y= -a’h’ -a’b
- y(a2 +b2) = —azb(b2 +a2)

-y=-a’
y=ah
x+b*=ab® +b®
x=ab?

sol: x=ab® y=a’h




X+b+ y—b:a+b

17 nx+my=m+n mx -n o’ " & b P
: v ' y mn b(x+b)+a(y—b)=a(a+b)
nfnx+mly=m’ +nfn - mfnx -mn’y =’ -n® bx+b? +ay -ab=a® +ab

—mznx-m3y =-nt -n?n abx+ab2+a2y—a2b=a3 +a®b
menx -mn’y= nt -n’ - abx-ab? ~a’y = -a® ~2a%
-m’y-mn’y= -nn-n’ X-a y-a_ a+tb
—ym(mz+n2)=—n(m2 +n2) b a  a
ym=n a(x—a)—b(y—a)z—b(a +b)
n ax-a® -by +ba = -ba -b?
Y m abx- ab-b2y +b%a = -b%a -b°
X+ m@ﬂg= m+n abx-a’h-b’y=-2b*a-b’
m -abx-ab?>  -aly =-a® -2a’h
mEn=men abx  -a’h  -bly= ~2b%a -b°
nx=m
m -ab’ -a’b-a’y -b’*y =-a® -2a’b -2b’a b*
X:F ab?+a%b+as +b® =a2y+b2y
o Xy o (a0 (o) )
noom (o +*) a+b)=y(a’ +0°)
atb=
18. (a—b)x—(a+b)y=b2 ~3ab x+b a+b-b a+b ’
ax-bx-ay-by=b? -3ab a b b
(a+b)x-(a-b)y=ab-b? b(x+b)+a’=a(a+h)

ax+bx-ay+by=ab -b?
—ax+bx+ay+by = -b?* +3ab
ax+bx-ay+by= -b* +ab

bx+b? +a’ =a* +ab
bx=ab-b? Obx b(a bjl =x-a b
sol: x=a-b y=a+b

2bx  +2by=-2b* +4ab

x v _1 x,y_a+b’
2b(x+y)=2b(2a-b) 20 3vparb @ b a ab?
x+y=2a-b abx+aby=a+b a’bx +ab’y =a? +b?
ax-bx-ay-by= b’ -3ab -a’bx-a’by=-a* -ab
ax+bx-ay +by = -b? +ab -a’bx -a’hy =-a®> -ab
*bx + ab? = a?+b?
2ax -2ay =  -2ab apxray a
ab’y - a’by = b? -ab
2a(x—y)=—2ab
- b ayb(b-a)=b(b-a)
~ XY= ayb=b
x+y=2a-b ay=1
X-y=-b y_l
2x  =2(a-b) a
x=a-b abx+ab§§§:a+b
a-b-y=-b abx+b=a+b
M abx=a 0 bx 10 -1
y=a x=a 0 bx x=y
sol: x=a-b y=a ol x=1 1

bya



EJERCICIO 182

12,5 18 18 .7_ 19
x 'y 2'x 'y 2
_36 15_39
X y 2
36 14 _ 38
_— = ——
Xy 2
e
y 2
_2=y
36-7x=-19x
12x=-36
=-3
sol: x=-3y=-2
9,3 7. 5,4 5
Xy Xy
§+£:9
Xy
12 4
Xy
E-}-i: 22
Xy
4 =-14
X
1
=y
2
%+i:22 01e 4 22
=y y
2
10y +4 =22y
4=12y
i:y
3
sol x-i- -1
2 y 3
6_8__ 5. 4.1 g,
y y
_E E:46
Xy
E+§=150
Xy
ilg=196
y
1_
2 y
Continda

6. Continuacién

4 11
;+—T—50

4
4 y44=50
X

4+44x =50x
4=6x

9,10 . 7
Xy X
27,30 g
Xy
M 30
Xy
4 =-41
X
-1=x
715 ,
1y
-7y-15=-4y
-15=3y
—S:y

-3



2 1

9 oa i ece (3,72 1,813 , 3,117 6 1
5x 3y 45 10x b5y 10. X 3y— 3 ' 4x y— 84 10x 3y 60 ' 5x
2,11 n 3 7 1 3 2 107
10x 6y 90 2 - = —t—=—

2 6 8 4x 12y 6 5x 3y 30
10x 5y 5 _3_24_ 309 R
31 _31 x y 84 5x 8y 5
30y 18 -295 -295 13 _13
~18=30y 12y ~ 84 24y 6
3
_g:y y:7 E:y
4
1 3 4 3 7 2
= == =3 6 1 14
10x Q 5 x 3(7) 3 et DT e
9-x=2xX 4%@
3+ 30x=24x 9=3x
1 6+5x=14x
6x=-30 x - 2 3=Xx 6= 9x
1 3 sol: x=3 y=7 2
sol : x=-Z y=-g E:X
1 11 1
12. —+—=a -—=b 13. ;_%:2 a3&1 a,b_, sol: X—g =2
1,1 2 2 mtn m n
PRV 2, 3ab —+—= P ———=
Y 2. Foom 14 5"y m  xy7O
11 X oy
-—+==-p 2n 2n_m+n
Xy 2a 2b okl
-——- —=-4 X Yy m
2 2 X oy
y-a-bl ——=y 2m 2n
Y 2 b(-3a-2) v
11 b =-33-2 Xy
x 2 y o(me+
z oy (men)_men
X m
2—x(a—b):2bx §+9:2 om= x
2-ax+xb=2bx x b
m n
—ax=bx-2 a+ x=2x — =
2m y
-—ax-bx=-2 a=x
sol: x=a y=b y-2n=0
x(a+b):2D X b ' y=2n
- x= 2 2 sol: x=2m y=2n
OX=3%b Y ab

EJERCICIO 183
4 5 _ _ 5 -3

1, 3‘4[3—2[5-12—10-2 5.|_, —8‘5(_8)_(_3)(_2):_40_ =-46
2 7 _ . 9 -1

2. |, 5‘25—35—10 21=-11 6.|_5 ﬁ 97-(-11)(-3)=63-33=30
-2 5 -15 -1

-23-4B=-6 -20 =26 —15-13(-1) = - -

3, 3‘ 7. 13 o|~152-13(-1)=-30+13=-17

4 7(-2)-955=-14-45=50 8. [ 12(-9)-(19)(-1) = -108 +13= 65

"B -2 "113 -9

_14
4y~

5



10 3
9. 10013-3M7 =130 -51=79
‘17 13‘
8 2
11 |_, 0‘8(0)—2(-3)=0+6:6
EJERCICIO 184
1. 7x+8y=29
5x+11ly =26
29 8
(/26 11| 319-208 111 _,
7 8| 77-40 37
5 11
7 29
y=5 26| _182-145 _37 _,
7 8 37 37
5 11
sol: x=3 y=1
2. 3x-4y=13
8x-5y=-5
13 -4
(=75 ~5|_-65-20_-85__
3 -4| -15+32 17
8 -5
3 13
_|8 -5|_-15-104 _-119 _
O Y T T
8 -5
sol: x=-5 y=-7

3. 13x-31ly=-326
25x +37y =146

-326 -31
| 148 37
13 -31
25 37
L "12.062+4.526 _~7.536 __
481+775 1256
13 -326
|25 146
M TR
25 37
1898+8.150 _10.048 _
T 1256 1256
sol: x=-6 y=8

-7

-5 -8

(-5)(-21)-(-8)(-19) =105 -152 = -47

10119 - 21
12. ‘_ o 4 j 3123~ (-85)(- 20) =1.333-1.700 = 367
6. ax—-by=-1
4. 15x-44y=-6 ax+by=7
-27x+32y=-1 -1 -b
-6 —44‘ y 7 b
o “la -b
- ) e
- X_—b+7b 6b _3
_-192-44 -236_1 ab+ab 2ab a
480-1188 -708 3
a -1
‘15 —6‘ a7
_|2r 1 A Pa—
‘ 15 —44‘ a b
-27 32
7a+a_8a _4
_-15-162_-177 _1 "2ab 2ab b
-708 -708 4 3 4
sol == y=—
sol: x=1 y=i 2 °
3 4
5. 8x=-9y 7. 3x—(y+2):2y+1
8x+9y =0 3x-y-2=2y+1
2x+5+3y:1 K=
2 x-y=1
4x+10+6y =7
By-(x+3)=3x+1
4x+6y=-3
By-x-3=3x+1
0 9
-4x+5y=4
3 6 1 1
8 9 4 5| 544
+
4§ = “5-4-
0+27 _27 _9 N
+
X= =—===24 -4
48-36 12 4 N
8 0 4 4
_4 _3 y: 1 _ly:il4=8
Y& 9
-4 5
4
sol: x=9 y=8
-24-0_-24__,
12 12
sol: x=2% y=-2



_-2a-2a_-4a_1

2 -8a -8a 2

[

sol:

y:
-2
Xx=-8

sol: y=-12

10. 3x+ay=3a+1

11.

12.

Xx+2 y-3 5
3 8 6
8(x+2)-3(y-3)=20
8x+16-3y+9=20
8x-3y+25=20
8x-3y=-5

y-5 2x-3
6 5 °
5(y-5)-6(2x-3)=0
5y-25-12x+18=0

-12x+5y-7=0
-12x+5y=7

-5 -3
17 s
X—'T

-12 j
-2+2l -4
*40-36 4

8_

-12 j
y:V 8 —_

-12 j
_56-60_-4_
T40-36 4
sol: x=-1 y=-1 14.
3x-2y=5
mx+4y=2(m+1)

5 -2

2(m+1) 4
E -2

n 4
_20+4(m+1) 4(6+m)
T 12+2m _2((5+m)_2

3 5

m 2(m+1)
T

‘m 4
_6(m+1)-5m_ m+e 1
Y olerm) 2(6+m) 2
sol: x=2 y:%

13.

2y+
17
34x-(2y+3)=17(y +2)
34x-2y-3=17y+34

3
2x- =y+2

34x-19y=37
3 —4X+1‘3X+5
Y™ o1 T

63y - (4x+1)=21(3x +5)
63y- 4x-1=63x +105
- 67x+63y =106
37 -19
‘106 63
134 -19
-67 63
2.331+2.014 4.345
2.142-1.273° 869
34 37
-67 104
| 34 -19
-67 63
3.604+2.479

869
x=5 y=7

5

sol:

X+
sz=4
X+ y=4(x—y)
X+y=4x-4y
-3x+5y=0
x-y-1 1

x+y+1 9

9(x—y—1)=x+y+1
OX-9y-9=x+y+1
8x-10y=10
4x-5y=5
0O 5
5 -5
-3 5
4 -5
-3 0
| 4 5| -15-0_
Y2 -3 57 -5
4 -5
Xx=5 y=3

_0-25 -25_
T15-20° -5

sol:

5



X+9 y+21

16. 5“9~ y+39
15. x-y=2b (x+9)(y+39)=(x-9)(y +21)
X LY o, Xy +39x + 9y +351=xy +21x -9y -189
a+b a-b 18x +18y = -540
x(a—b)+ y(a+b)=2(a2 —b2) X+Z= ‘3019
X+8 y+
22b ) 1 ﬁ: y+11
X:M (y+11)(x+8)=(y +19)(x -8)
1 -1 xy+8y+11x +88=xy -8y +19x -152
a-b arb -8x+16y = -240
X_2b(a+b)+2(a2_b2)_2a(b+a)_b+a -x+2y=-30
atb+a-b 2a -30 1
1 2b (730 2| -60+30 -30_
a-b 2(a®-b?) 1 1] 2+1 3
=1 -1 -12
1 -39
b &b -1 -30 -30-30 -60
_2(a2—b2)—2b(a—b)_Za(a—b)_ e :T:—zo
v 2a T 22 O 4 2

sol: x=a+b y=a-b

EJERCICIO 185

sol: x=-10 y=-20

2. x-2y=10 2x+3y =-8
1. x-y=1 X +y =7 X=0 y=-5 =0 y=-22
x=0 y=-1 x=0 y=7
y=0 x=10 y=0 x=-4
y=0 x=1 y=0 x=7
Y
Y
+X
4 S L=
La| /l\.o"“I M—
" o
+x‘\\ /A\.
4.3) 0],\ g
oy +
-4
1\'\
1"‘!-.
Y




3. 5x-3y=0 7x -y =-16 5. 3x+4y=15 2x+y=5
x=3 y=5 x=0 y=16 x=5 y=0 x=0 y=5
y=0 x=-2% x=1 y=3 x=2 y=1
Escala 1:2
Y
I Y
{ \
V l N
[V T
3 7 ]
/ 5/ s
i 54 LN
A1/ &9
il A
A f \\_\
X ! X [
[P X N X
i
(_3'_5 EL\\
7 * oY
Y
Y
sol: x=-3 y=-5 sol: x=1 y=3
4. 3x=-4dy Sx -6y =38 6. 5x+2y=16 4x+3y =10
3X+4y:0 X=-2 y:_8 X=2 y:3 X=-2 y:G
x=4 y=-3 y=-=3 x=4 X=4 y=-2 x=1 y=2
Y
u
3 i
TSR N
N L -
“Jo AZR
X' \.'\ X Al A
A o
. AN AL
A N
(4]-3) h WA
__4/ I\G’
/"/ \ \\
5% rj _ 1
Nl X A\ X
st 12)
‘L
Y L
sol: x=4 y=-3 sol: x=4 y=-2




Xy 1
= 4= 9. =-Z=-= 3x-2y=-
7. Xx+8=y+2 y =4 =x +2 5 3 & y
x-y=-6 —X+y =6 x=3 y=5;x=-3 y=—4
x=0 y=6 x=0 y=6 X
LS -
x=-6 y=0 x=-6y=0 3+4— 2 4x +3y =7
x=-1y=-1 ;x=-4 y=3
Y
Y
/ Y j
47
kA i)
- d
\"q, 2 ;S:
7 LR
xb/ "1, N d
+ A :
% X
3 LT
Al N
X N
rd
'le Yl
sol : Equivalentes sol:x=-1 y=-1
"isx%:z X -5y =25 10. x+3y=6 3x +9y =10
12x+5y=40  x=0 y=-5 x=0 y=2 x=0 y=l3
x=0 y=8 X=5 y=-4 x=6 y=0 x=33 y=0
x=5 y=-4
Iy Y
AN
P.
<
"...l"‘,( """-.
\\J S — X qu
X """--..___ [en ) R 6
% n ~
_*H_
% X Sy :;:"'-..i
xl !\ x .~10
K
\{: 4
7
-
___..——"
— :_-qyﬁ_‘zs \"‘1., Y
Y| |
sol: x=5 y=-4 sol : Incompatibles




11. 2x+3y=-13 13, x+y=9

X=-2 y=-3;x=-5 y=-1 x=6 y=3 ;x=4 y=5
6x+9y=-39 x-y=-1
X=-2 y=-3, x=-5y=-1 x=0 y=1 ;x=2 y=3
X—-2y=-6
Y Xx=0 y=3;x=2 y=4
Y
\\
_;.\ N5l | &
X' L b X ]
6 P -
ERNE /
] \6’ /"/ \ +
9 - /:,‘5 \;y\o
. N
he XV N |x
'Y'l
sol : Equivalentes Y
12. X‘2_Y‘3:4 y-2 x-3__11 sol:x=4 y=5
2 3 2 3 3 14, X+y=5
3(x-2)-2(y-3)=24 3(y-2)+2(x-3) =-22 X=0 y=5 :x=2 y=3
3x-6-2y+6=24 3y -6 +2x -6 = -22 3x+4y =18
3x-2y=24 2x+3y=-10 x=2 y=3;x=-2 y=6
X=6 y=-3 x=4 y=-6 2x+3y =13
x=4 y=-6 X=-2 y=-2 x=2 y=3; x=5 y=1
Y | L6 o | R |
| 9
4.
NP
Xl 7L x| RS
= .'W'f RRSS
%)
J’:\\‘k A2 2.3)
< L | 3 r 1 r r 1
o & L | -
P, / 3!
oy + I
X NRX
(4,16 =y
hy
=
Y ¥

sol: x=4 y=-6 sol: x=2 y=3




EJERCICIO 186

15. 2x+y=-1
x=0 y:—]_ cx=-1 y:]_ 1. X+y+z:6
x-2y=-13 X-y+2z=5
Xx==5y=4 ;x=-3 y=5 X-y-3z=-10
3x-2y=-19 X+y+ z=6
Xx==5 y=2;x=-3 y=5 X-y+2z=5
2x  +3z=11
< ¥ X+ty+ z= 6
- AN s - x-y-32=-10
A = x y &= 10
S 1A L 2x -2z=-4
A e
X-z=-2
) -3.5) 2x+3z=11
'_.DL,% x- z=-2 (3
)l //,--"r 2x+3z=11
B i 3x-32=-6
ar F sl
5x =5
X ¥
r 1\ x=1
T 2()+3z=11
2+3z=11
L 3z=9
sol:x=-3 y=5 z=3
1+ y+3=6
16. x-y=1 2y -x=-4 4x -5y =7 y+4=6
x=0 y=-1 x=0 y=-2 x=2 y=-3 y=2

x=1 y=0 x=2 y=-1 x=3 y-=l ol: x=1y=2 7=3
Y 2. x+y+z=12
2x-y+z=7
X+2y-2=6
X+y+z =12
2x-y+z =7
3x  +2z=19
2x-y+z=7 (2)
X+2y-2=6
Ax-2y+2z=14
X+2y-2z =6
5x +2z2=20
3x+2z=19
5x+z =20 (-2)
3x +2z= 19
-10x-2z=-40
-7x =-21
sol:x=-2 y=-3 x=3

Continda



2. Continuacién
5(3)+z=20
15+z=20
z=5
3+y+5=12
y+8=12
y=4
sol: x=3y=4z=5
3. X-y+z=2
X+y+z=4
2x+2y-z=-4
X-y+z =2
X+y+z =4
2x +2z=6
X+z=3
x-y+z= 2 (2
2x+2y-z=-4
2x-2y+2z= 4
2x+2y- z=-4
4x +2z=0
X+z=3 (—1)
4x+2z=0
-x-z=-3
4x+z= 0
3x =-3
x=-1
-1+z=3
z=4
-1l-y+4=2
-y+3=2
_y:_l
y=1
sol: x=-1 y=12z=4
4. 2x+y-3z=-1

X-3y-2z=-12
3x-2y-z=-5
2x+y-3z=-1(2)
3x-2y-z=-5
4x+2y-6z=-2
3x-2y-z=-5
7X -7z=-7
x-z=-1

Continda

4. Continuacién
2x+ y-3z= -1 (3

X-3y-2z=-12
6x+3y-9z=-3
X-3y-2z=-12
7x -11z=-15
x-z =-1 (—7)
7x-11z=-15
-7xX+7z=17
7x-11z=-15
-4z=-8
z=2
x-2=-1
x=1
2()+y-3(2)=-1
2+y-6=-1
y-4=-1
y=3

sol: x=1y=32z=2
5. 2x+3y+z=1
6x-2y-z=-14
3Xx+y-z=1
2x+3y+z=1
3x+y -z=1
5x+4y =2
2x+3y+z= 1
6x-2y-z=-14
8x+y =-13
5x+4y= 2
gx+ y=-13 (-4)
5x +4y=2
-32x-4y =52
-27x =54
X=—
8(-2)+y=-13
-16+y=-13
y=3
2(-2)+3(3 +z=1
-4+9+z=1
5+z=1
z=-4
sol: x=-2 y=3 z=-4

6. 5x-2y+z=24
2x+by-2z=-14
X-4y+3z2=26

5x-2y+ z= 24 (2)
2x+5y-2z=-14
10x-4y+2z= 48
2x+5y-2z=-14

12x+ y =34
5x-2y+ z =24 (-3
X -4y+3z=26
-15x+6y-3z=-72
X —-4y+3z= 26
-14x+2y =-46
12x+ y= 34(-2)
-14x+2y=-46
-24x-2y=-68
-14x+2y=-46
- 38x =-114
x=3
12(3)+y=34
36+y=34
y=-2
3-4(-2)+32=26
3+8+3z=26
3z=15
z=5

sol: x=3 y=-2 z=5

7. 4x+2y+3z=8

3x+4y+2z=-1

2x-y+5z=3
4x+2y+32= 8 (-2)
3X+4y+2z=-1

-8x-4y-6z=-16
3Xx+4y+2z=-1
-5x -4z=-17
5x+4z=17
4x+2y+3z=8
2x- y +5z=3 (2)
4x+2y+ 3z=8
4x-2y+10z=6
8x +13z=14
Continda



sol: x=1 y=-10z=3

7. Continuacién 9. 2x+4y+3z=3 10. Continuacién 12. 4x-y+5z=-6
8x+13z=14 (-5) 10x=8y- 92-0 2X+4y_jz_:_i7 3x+3y-42=30
Sx+ 4z=17 (8) 4x+4y-32=2 Xt y*ez=-l 6x+2y-3z=33
e 70 2x +4y+3z=3 (3 3x+5y =-15 4x- y +52=-6(3
AOx+ 307=136 10x-8y-9z=0 4x+3y= 2 (3 3x+3y-4z= 30
m 6x+12y+9z=9 3x+5y=-15 (—4) 12x-3y+15z=-18
y=2 10x- 8y -9z=0 12x+ 9y = 6 3x+3y-4z= 30
5X+4(—2)=17 16x+ 4y =9 -12x-20y =60 15x +11z=12
Bx-8=17 10x-8y -92=0 -11y=66  4x- y+5z=-6 (2)
= 25 4ax+4y-32=2 (-3) y=-6  6x+2y-3z= 33
Xz 10x- 8y-92= 0 4x+3(-6)=2 8x-2y+10z=-12
2(5)—y+5(—2)=3 -12x-12y+9z=-6 4x-18=2 6x+2y- 3z= 33
10-y-10=3 -2x-20y =- 4x=20 14x  + 7z=21
-y=3 x+10y=3 x=5 2x+2=3
y=-3 16x+ 4y =9 (5) S5-6+2z=-17 15x+11z=12
sol:x=5 y=-3 z=-2 X +10y=3 (—2) 22=-16 2x+ z = 3(-11)
80x+ 20y =45 o x:z_;f—a - 15x+11z= 12
8. 6x+3y+2z=12 -2x-20y=-6 -22x-11z2=-33
9x-y+4z=37 78x =39 11, 7x+3y-4z=-35 -7x =-21
loxgxiy; 35;2_112 1 3x-2y+5z=38 x=3
ox- §+4z_=37 € e x+y-bz=-27 2(3)+2=3
oxrayr 2zm12 16k 4y=9 73y 422735
27x-3y+122=111 8+4y=9 x+ y -62=-27(-3) 4(39- y+5(-3)=-6
33x  +14z=123 7x+3y- 4z=-35 12-y-15=-6
Ox— y +42=37 (9) dy=1 -3x-3y+182= 81 -y-3=-6
10x+5y +32=21 yzi “ax | +147-46 —y=-3
45x-5y+20z=185 1 1 ox+72=23 y=3
10x+5y+ 3z =21 2@5@-& 4@2@ 3z=3 3x-2y+5z= 38 sol: x=3y=32z=-3
55X +23z=206
33x+142=123 (5) 1+1+3z=3 X+ y-6z=-27 (2) 43 9x+4y-10z=6
55x+ 237= 206 (_3) 3z=1 3x-2y+ 5z= 38 6x-8y+5z=-1
165x+ 70z= 615 ,=1 2x+2y-12z=-4 12x+12y-15z=10
-165x- 69z= - 618 .1 s , X T TEc1e 6x- 8y + 5z=-1(-2)
2=-3 wl: x=3 y=, z=3 x+7z= 23 12x+12y-152=10
33x+14(-3)=123 10, 3+ y+ 21 Sx-72=-16 -12x+16y-10z=2
S3x-42=123 - T . > =T 12x+12y-152=10
33x=165 x+2y-z=1 x=1 T v o015
x=5 X+y+2z=-17 2(1)+72=23 28y-25z=12
6(5)+3y+2(-3)=12 3x+ y+z=1 7yzo1 9x+4y-10z=6 (2)
30+3y-6=12 X+2y-z=1 723 6x-8y+5z=-1 (—3)
3y+:;1:_ﬁ2 4x+3y =2 1+y-6(3)= 27 18x+ 8y -20z=12
=4 x+2y-z=1 (2 y-17=-27 -18x+24y-15z= 3
sol: x=5 y=-4 z=-3 ** y +2z=-17 y=-10 32y-35z=15
Continta ContinGa



13. Continuacién

14. Continuacién

=-8 19. 3z-5x=10
—o52=12 (- 10x-(-2)+z=10 ~ 17. Y**?
2By~ 25=12 (8) ( ) 2x+2z=9 5x-3y=-7
32y-352=15 (7) 10%@—(—2)+z:10 3y+2x=-3 3y-5z=-13
- 224y +200z= -96 g _ex  +37=10
224y - 2452=105 2+2+z=10 yrams _
B B 26 2x +z= 9 (-1) X% =-7
-45z=9 1 y+z=-8 -3y+3z= 3
z——} sol: ng y=-2 z=6 —ox  -7=-9 -y+z=1
1 > 15. x+y=1 ~ox+y =-17 Y7o2=-13
28y—25@~§§: 12 y+z=-1 -2x+ y =-17 -y+z=1 )
28y+5=12 z+Xx=-6 _2x+3y=-3 3y-5z=-13
28y=7 xry =1 4y=-20 T3yrsz= 3
1 y+z=-1 (—1) y=-5 -2z=-10
=3 xty =1 -5+z=-8 z=5
ox-8 i 5 2 -1 -y-2z=1 z=-3 AN
5 N 2x-3=9 -y=-4
[, T - =4
6x-2-1=-1 X—-7= 2 2x=12 y
6x=2 4 72—6 X=6 5x-3(4)=-
1 o =- sol:x=6 y=-52z=-3 5x-12=-7
3 - ) 5x=5
sol: x y ! z ! X__ x=1
=— = Z=—— -2+y=1
3747 5 Y ;18 3x-2y=0 sl x=1 y=4 z=5
y= _
14, 5x+3y-z=-11 347=-1 3y-4z=25
10x-y+z=10 — z-5x=-14
o= - = x-2y=0
15x+2y-z=-7 ol: x=-2y=37=-4 3y-4z= 25  20. y
Sx+3y-z=-1l X rz=-l(d) ym22TS
10x- y +z= 10 16. x+2y=-1 3y-4z= 25 X+y+2z=8
15x+2y  =-1 Zy;Z_fl -20x  +42=-56 X +y+2=8
+ = _—
10x- y+z=10 X ZX+2y o -20x+3y  =-31 x-2y =0(-1)
15x+2y-2z=-7 ) o (1) -20x+3y=-31 (2 X+ y+z=8
+2z= - _
Bx+y =3 T AR -2y= 0(3 X2y =0
15x+2y=-1 X+_22y ) ___cl) - 40x+ 6y = -62 Sy+z=8
25x+ y=3(-2) = - 9x -6y= 0 3y+z=8 (2)
o . X -z=-1 _— _
15x+2y=-1 ~31x =_62 y-2z=5
-50x-2y=-6 x- z=-1 (-1) X=2 6y+22=16
-3Bx  =-7 x+t2z=11 3(2)-2y=0 y-2z=5
=1 Txr ozl 6-2y=0 7y =21
5 X+2z=11 “2y=-6 y=3
15%§+2y=—1 32'_22 y=3 x-2(3)=0
3+2y=-1 4—2_1 Ox 3 3(3-4z=25 oo
Y xTAETL R -42=16 x=6
2y=-4 3+2y=-1 e 6+3+2=8
y=-2 2y=-4by- 2 sol:x=2 y=3z=-4 z=-1
ContintGa sol: x=3 y=-21z=4 '

so0l:x=6y=3 z=-1



21. 5x—-3z=2

22

23.

23. Continuacién

2z-y=-5
X+2y-4z=8 X-y+z=3
x+2y-4z=8 X+y-z=1
-y+2z=-5(2) 2x =4
X+2y-4z= 8 x=2
-2y+4z=-10 2-y+5=3
X -2 -y+7=3
-y=-4
5(-2)-3z=2 Y
_ y=4
~10-32=2 sol: x=2 y=4 z=5
-3z=12
z=-4
2(-4)-y=-5
(-4)-y 24, XY _Z_
-8-y=-5 2 23
-y=3 3x+3y-2z=18
y=-3 Xy z__
sol: x=-2y=-3z=-4 3 6 2
ox-7=14 2x+y-3z=-30
4x+y-z=41 g—%+é:o
3x—Z+52=53 " X-2y+2=0
X+y- z=
y 3x+3y-22=18 (2)
3x-y+5z=53
— x -2y+z=0 (3
X +dz=o4 6x+6y-42-36
+ - =
7x+4z=94 x+oy-az
3x-6y+3z=0
2x -z =14 (4) SATDYTSLT Y
- 9x -z=36
7xX+4z=94 ) 3 30 (2)
+y-3z=-
8x-42=56 Xry-sz
— X-2y+z= 0
15x =150 —
x=10 4x+2y-6z=-60
x-2y+ z= 0
2(10)-z=14 Xoeyrz= O
20-7=14 5x -5z=-60
—7=-6 X-z=-12
76 9x-z= 36
4(10)+y-6=41 x-z=-12 (-1)
y+34=41 9x-2=36
y=7 -X+z=12
sol: x=10y=7 z=6 8x =48
X+y-z=1 X=6
z+x-y=3 6-2z=-12
Z-x+y=7 -z=-18
z+x-y=3 z=18
z-x+y =7
2z =100z 5 Continda

Continta

24. Continuacién
6-2y+18=0
-2y +24=0
-2y=-24
y=12
sol: x=6 y=12 z=18

Xy z
25 X,Y,Z_
3tat3™%

4x+3y+4z=252

3x+10y-5z=90
6x+ 5y-10z= 0 (-2)
3x+10y- 5z=90
-12x-10y +20z=0
3x+10y- 5z =90
-9x +15z=90
-3x+5z=30
4x+3y+4z=252 (10)
3x+10y-5z=90 (—3)
40x+ 30y +40z=2.520
-9x-30y +15z =-270
31x +552=2.250
-3x+ 52=30 (-11)
31x+552=2.250

33x-55z=-330
31x+55z=2.250
64x =1.920
x=30
-3(30) +5z=30
-90+5z=30
5z=120

z=24

6(30) +5y-10(24) =0
180-240+5y=0
5y=60
y=12
sol: x=30 y=12 z=24



ytz

26. Xx- 3 =4
3Xx-y-z=12
X+z
y- P =10
8y-x-z=80
y-X
z- > =5
2z-y+x=10
3x-y-z=12(-1)
-x+8y-z=80
-3x+ y+z=-12
- x+8y-z=80
-4x+9y =68
-x+8y-z=80 (2)
X—y +2z=10

27.

- 2x+16y -2z=160
X- 'y +2z=10
-x+15y =170
-4x+ 9y= 68
- X +15y=170 (—4)
-4x+ 9y= 68
4x-60y=-680
-51y=-612
y=12
-4x+9(12) =68
-4x+108=68
-4x=-40
x=10
3(10)-12-2z=12
30-12-z=12
18-z=12
z=6
sol:x=10y=12 z=6
X+y y+4
7 5
5(x+y)=7(y+4)
5x+5y=7y+28
5x-2y=28
X-z_y-4
T2
2(x—z):5(y—4)
2x-2z=5y-20
2x-5y-2z=-20
Continda

27. Continuacién
y-z X+2
310
10(y—z)=3(x+2)
10y-10z=3x+6
3x-10y+10z=-6
2x- 5y - 2z=-20 (5
3x-10y+10z= -6
10x - 25y -10z=-100
3x-10y+10z= -6

13x- 35y =-106
13x-35y=-106 (2)
5x- 2y= 28 (-39

26x - 70y=-212
—-175x + 70y = -980
-149x =-1.192
X=8
5(8)-2y=28
40-2y=28
-2y=-12
y=6
2(8)-5(6)-2z=-20
16-30-2z=-20
-2z=-6
z=3
sol: x=8 y=6 z=3

_z+4
28 ¥y

2y-z-4=2x-12
-2X+2y-z=-8
X-7
- 3 :y_5
3z-x+7=3y-15
-x-3y+3z=-22
_y+2

=X-6

z

X =z+4

5x-y-2=5z2+20
5x-y-5z=22
-2X+2y-z=-8

- x-3y+3z=-22 (-2)

-2X+2y-z= -8

2x+6y-6z= 44

8y-7z= 36
Continda

28. Continuacién
5x- y -5z= 22
-x-3y+3z=-22 (5
5x- y -5z= 22
-5x-15y+15z2=-110

-16y+10z=-88
-8y+5z=-44
-8y+5z=-44
8y-7z= 36
-2z= -8
z=4
8y-7(4)=36
8y-28=36
8y=64
y=8
-x-3(8)+3(4) =-22
-x-12=-22
x=10

sol: x=10 y=8 z=4

y-z

+—=
> 3

2x-2y+y-z=6

2x-y-2=6

29. x-y

Xy x-z_
2 4 0

2x-2y-x+z=0
X-2y+z=0
y-z
2

y-z-2x=-10

2x-y-z= 6
-2x+y-z=-10
-2z=-4

z=2

-x=-5

X-2y+z=0
2x-y-2=6 (—2)
X -2y+z= 0
-4x+2y+2z=-12
-3 +3z=-12
-3x+3(2)=-12
-3x+6=-12
-3x=-18
X=6
Continga
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EJERCICIO 187

OF B B B B

-1 4 5
1 2 -2
1 -3 3
& 15 8 6 6 12 16- 45

3./]-3 4

2 -3 0

1 2 7

-3 4

2 -3 0

068 4 8 3 6 56 14

> anNn b~ o
N

3
32 & 96 24 12 66G- 44

HoN o o™

5] 5 -1 -6

-2 5 3

3 4 2

5-1 -6

-2 5 3
056 48 9 96 66 4 115

ey
N

N P WN
N

016 45 72 1286 72 6- 65

10.

11.

12.

5 2 -8
-3 -7 3
4 0 -1
5 2 -8
-3 -7 3

03 6 24 224 6 6- 171

3 2 5
-1 -3 4
3 2 5
3 2 5
-1 -3 4

+ 45 16 24 45 24 16 O

L SR N N
w TN w

5
6
3
5
6 2

025 72 12 9 46 66 0

12 5 10

8 -6 9

7 4 -2

12 5 10

8 -6 9

0144 3206 31% 426 432 86 847

045 168 36 86 162 2%- 422

11 -5
-12 3 8
-13 1 9
11 -5
-12 3 8
0 297 84 520 273 88 546 378



EJERCICIO 188 2. Continuacién

_-18+2+6+6 +12 +3 _ 11 _

1. x+y+z=11 = _ .
X-y+3z=13 3-4-1-1-2-6 -11
2x+2y-z=7 1 -6 1

11 1 1 2 -1 -
13 -1 3 y=[]1 -6 3
7 2 -1 1 -6 1
11 1 1 2 -1 -
13 -1 3 _-3-12+6+1-6 +36 _ 22 _
= - 11 TR
1 1 1
1-1 3 1 1 -6
2 2 -1 2 1 -1
1 1 1 z=[1 -2 -6
1 -1 3 1 1 -6
_11+26+21+7 -66 +13 _12 _ 2 1 -1
X Ti2ve261 6 ,_6+24-146-2412_ 33 __
1 11 1 -11 -11
1 13 3 sol: x=-1y=-2 z=-3
y=|2 7 -1 3. 2x+3y+4z=3
1 11 1 2x+6y+8z=5
1 13 3 4x+9y-4z=4
3 3 4
y=—13+7+666—26—21+11=%=4 C .
4 9 -4
1 11 3 3 4
1 -1 13 56 8
z=|2 2 7 x= > 3 2
111 > 6 8
1 -113 4 9 -4
—-7+22+26+22 -26 -7 _30 2 3 4
zZ= 5 =?=5 > 6 8
sol: x=2 =4 z=5 _-72+180+96-96-216+60 -48_1
' Y XS A8+ 72+96-96-144 424  -96 2

2. X+y+z=-6 » 3 4
2x+y-z=-1 > 5 g
X—-2y+3z=-6 y=l4 4 -

-6 1 1 2 3 4
-1 1 -1 2 5 8
-40+32+96-80-64+24 -32 1
_Z _i i ) - 96 “To6 3
B} 2 3 3
=t 5 6 &
11 1 z=14 9
2 1 -1 > 3 3
1 -2 3 > 6 5
11 1 . AB+54+60-72-90-24_-24 1
2 1 -1 -96 -96 4
sol : x—1 =1 2_1
FXT2 YT3 Ty



4, Ax-y+z=4 5. Continuacién
2x+2y-z=2 _66+25-104-260-11+60 _-224 _ _,
6x-2y+3z=12 6+15+16 +40 -1+36 112
4-1 1 1 11 5
12 -2 3 y=|4 -26 -3
4 -1 1 11 5
2 2 -1
x:4 1 I 3 5 1
- _~15-390+44-100+26 499 _-336 __,
2 2 -1 y 112 112
6 -2 1 4 11
4 -1 1 3 -2 5
2 2 -1 z=l4 1 -26
X_24—4+12—24—8 6_6_1 1 4 11
24-4+6-12-8+6 12 2 3 -2 5

4 4
2 2
y=|6 12
4 4
2 2

1
-1

1
-1

7= 52+33+80+88 -5 +312 _ 560 -5

sol: x=-2

112

y=-3

6. 7x+10y+4z=-2

112
z=5

_24+24-24-12+48 -24 36 _ 5x—-2y +62=38
y= 12 _E_B 3x+y-z=21
4 -1 4 -2 10 4
2 2 9 38 -2 6
21 1 -1
z=|6 -2 12 2 10 a4
4 -1 4 38 -2 6
2 2 2 7 10 4
Z_96—16—12—48 +16 +24 =@= 5 -2 6
12 12 3 1 -1
1 7 10 4
sol.x—z y=3 z=5 5 —2 &
5. x+4y+57 =11 (o —4+152+1.260 +168 +12 +380 _ 1968 _,
3x-2y+25 14 +20+180 +24 —42 +50 246
_ 7 -2 4
4x+y-3z2=-26 5 38 6
1 4 5 y=[3 21 -1
5 -2 1 7 -2 4
-26 1 -3 5 38 6
11 4 5 y=2266+420 -36 ~456 882 -10 _-1230 _
5 -2 1 246 246
=t 7 10 -2
Loas 5 -2 38
8-2 1 z=(3 1 21
4 1 -3 7 10 -2
1 4 5 5 -2 38
3 -2 1 ,2-294-10+1.140-12-266-1.050 _-492 __,
Continda 246 246
sol:  x=8 y=-5 z=-2



7. 4x+7y+5z=-2 8. Continuacion

6x+3y +72=6 4 ~110+192 +990 -66 +396 800 _ 602 __
x-y+9z=-21 15+12 —240 +16 -54 50 -301
-2 7 5 3 -2 2
6 3 7 2 32 6
-21 -1 9 y=|8 -33 -5
-2 7 5 3 -2 2
6 3 7 2 32 6
127 5 _ —480-132-1.056 -512 +594 220 _-1.806 _
6 3 7 y= -301 TT-301
1 -1 9 3 -5 -2
4 7 5 2 -1 32
6 3 7 z=(8 3 -33
=-54-30-1020 +315 -14 -378 _ ~1190 _ 3 -5 -22
108-30+49 -15 +28 -378  -238 2 -1 32
4 -2 5 ,-99-132-1.280-176 -288 -330 _ ~2.107 _
6 6 7 -301 -301
y=1 -21 9 sol: x=-2 y=6 z=7
4 -2 5
6 6 7 9. x+y+z=3
,-216-630-14-304588 4108 _ 238 _ Z:f;y:fG
-238 -238
3 1 1
4 7 -2 JA
6 3 6 6 3 o
z=[1 -1 -21 3 1 1
4 7 =2 = 6 2 0
6 3 6 1 1 1
[ _o252+12+4246+24+882 _ 714 __ . o
-238 -238
1 1 1
sol: x=5 y=-1 z=-3 1 2 0
= 0+18+0-12 +0 +0 :i:—e
8. 3x-5y+2z=-22 0+3+0-4+0+0 -1
2x-y+6z =32 1 3 1
8x+3y—-5z=-33 1 6 0
-2 -5 2 y=|2 6 0
32 -1 6 tos o
1 6 0
-3 3 -5 _0+6+0-12+040 -6 _
-2 -5 2 y ——— 76
o132 -1 6 11 3
3 -5 2 1 2 6
2 -1 6 z=[2 3 6
8 3 -5 1 1 3
3 -5 2 1 2 6
2 -1 6 :12+9+12—12—18 —6:—_3_
-1 -1

Continda sol: x=-6  y=6 z=3



10.

11.

3x-2y=-1

11. Continuacién

4Ax+z=-28 (o -144-18+0+0 72 72 -306 __
X+2y+3z=-43 -48-3+72-36-24 -12 -51
-1 -2 0 4 12 3
-28 0 1 1 6 -6
-43 2 3 y=|4 0 -4
1 -2 o 4 12 3
1 6 -6
X= -28 0 1 _"96+0-288-72+0 +48 _-408 o
3 -2 0 y —51 ~51
4 0 1 4 -3 12
1 2 3 1 3 6
3 -2 0 z=|4 -1 0
4 0o 1 4 -3 12
0+0+86+0+2-168 _-80 _ 0112 372 ;4 pevo 200
=22 19-70-144 424 40 -
- — = = =4
0+0-2+0-6 +24 16 z ) T
3 -1 0 sol: x=6 y=8 z=4
4 -28 1
y=[1 -43 3 12. §+y=22+3; x-y=1 ; x+z=%+11
8 10 X+3y =6z +y Ax +4z =y +44
4 -28 1 _ _
X+3y—-6z=9 4x -y +4z =44
y=—252+0—1+0+129+12=—112=_7 9 3 -6
. 161 16 1 -1 o
4 0 -28 a1
=1 2 _43 > 3 °
2'3 ) _1 N
4 0 -8 3o
- 1 -1 0
Z_0—8+56+0+168—344=—128=_8 4 -1 4
16 16 1 3 -6
sol: x=-5 y=-7 z=-8
1 -1 0
X_ ¥,z _-36+6+0-264+0-12_-306 _¢
3 4 4 -4+6+0-24+0-12  -34
4x -3y +3z=12
Xy 1 9 -6
g+E—z:l 1 1 0
2x+6y -12z =12 y=|4 44 4
X+3y—-6z=6 1 9 -6
X ¥y z_ 1 1 0
2 8 2
Ax—y-42=0 _4-264+0+24+0-36 272
12 -3 3 -34 -34
6 3 -6 1 3 9
0 -1 -4 1 -1 1
2 -3 3 z={4 -1 44
(|8 3 -6 1 3
4 -3 3 1 -1 1
1 3 -6
4 -1 -4 Z:—44—9+12+36+1—132:—136:4
4 -3 3 -34 -34
1 3 -6 sol: x=9 y=8 z=4

Continda



EJERCICIO 191

1 x+2y+z=8 2x +2y +z =9 3x +3y 45z 24
Plano ABC x+2y+z=8 Plano DEF 2x +2y +z =9 Plano GHI 3x +3y +5z =224
Para y=0 z=0 x=8 Para y=0 z=0 x=4% Para y=0 z=0 x =8
Para x=0 z=0 y=4 Para x=0 z=0 y=4% Para x=0 z=0 y =8
Para x=0 y=0 z=8 Para x=0 y=0 z=9 Para x=0 y =0 z 4%

z
D

()

Ny PR s N ¢
|~ | |
/ e
ANV
..B’_r_,a'-"-""

Sol:x =1 y=2 z=3



2. X+y+z=5 3x +2y +z =8 2x +3y 3z =14
Plano ABC x+y+z=5 Plano DEF 3x +2y +z =8 Plano GHI 2x +3y +3z =14

Para y=0 z=0 x=5 Para y=0 z=0 x=2% Para y=0 z=0 x =7
Para x=0 z=0 y=5 Para x=0 z=0 y =4 Para x =0 z=0 y 4%
Para x=0 y=0 z=5 Para x=0 y=0 z=8 Para x 0 y =0 z 4%

1Z
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HHJ"*? i P C '
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it =T

sol:x=1 y=1 z=3



3. 2X+2y+3z=23 2x+3y +2z=20 4x +3y +2z =24
Plano ABC 2x+2y+3z=23 Plano DEF 2x+3y+2z=20 Plano GHI 4x +3y +2z =24

Para y=0 z=0 x=113 Para y=0 z=0 x=10 Para y=0 z=0 x =6
Para x=0 z=0 y=113 Para x=0 z=0 y=6% Para x=0 z=0 y =8
Para x=0 y=0 z=7% Para x=0 y=0 z=10 Para x=0 y=0 z=12

A N
A 1
/ N
irdvam’
i 17 5
Al il
/ﬁ I I F
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sol: x=2 y=2 z=5



4. 2X+2y+3z2=24
Plano ABC 2x+2y+3z=24

Para y=0 z=0 x=12
Para x=0 z=0 y=12
Para x=0 y=0 z=8

4x +5y +27 =35 3x +2y +z =19
3x +2y +z =19

Plano DEF 4x+5y+2z=35 Plano GHI

Para y=0 z=0 x =63
Para x=0 z=0 y =93
Para x=0 y=0 z=19

Para y=0 z=0 x=83%
Para x=0 z=0 y=7
Para x=0 y=0 z=173

oz
;I\\
£

L%

sol:x=3 y=3 z=4




5. 3x+4y+5z=35

2x +5y +3z =27

Plano ABC 3x+4y+5z=35 PlanoDEF 2x +5y +3z =27

Para y=0 z=0 x=11%
Para x=0 z=0 y=82
Para x=0 y=0 z=7

Para y=0 z=0 x =133}
Para x=0 z=0 y=5%
Para x=0 y=0 z=9

2x +y 4z A3
Plano GHI 2x +y +z =13
Para y=0 z=0 x 6%
Para x =0 z =0 y =3
Para x =0 y =0 z -3

z
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I ERNP
/ ~
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/ ' - i -"'#.-#"
4 JI N
/ LT
/ B
N
,,."'J
/ v
B L
H
Y
sol: x=4 y=2 2z=3




6. 4x+3y+5z =42 3x +4y +3z =33 2x +5y +2z 29
Plano ABC 4x+3y+5z=42 Plano DEF 3x +4y +3z =33 Plano GHI 2x +5y +2z =29

Para y=0 z=0 x=10% Para y=0 z=0 x =11 Para y =0 z=0 x =14}
Para x=0 z=0 y=14 Para x=0 z=0 y =84 Para x=0 z=0 y 5%
Para x=0 y=0 z=8% Para x=0 y=0 z=11 Para x 0 y =0 z 14}
Z
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sol: x=2 y=3 z=5



5. X - Cifra decenas
y - Cifra unidades
10x+y-17

x+yy =5
10x+y-17=5(x +y)

5x-4y=17
10x+y-2

y-2
10x+y-2=19(y -2)
10x-18y=-36

5x-9y=-18
5x-4y= 17
5x-9y=-18 (-1)
5x-4y=17
-5x+9y=18

S5y=3% 0 y 7

5x-4(7)=17
5x-28=17

19

bx=450 % 9 sol:97

6. X - Cifra decenas
y - Cifra unidades
10x+ y+9=10y +X

9x-9y=-9
x-y=-1
10y+x-1
fze
X+10y=43
Xx-y =-1 (—1)
x+10y=43
-x+ y=1
X+10y=43
11ly=44 0 ¢ 4

x-4=-10 x 3 sol:34

7. x - Cifra decenas
y - Cifra unidades
X+y=9
10(x+1)+y-1=10y +x
10x+10+y-1=10y +x

9x-9y=-9
x-y=-1
X+y= 9
X-y=-1

2x =8 0 x 4

4+y=9 0 gy 5 sol: 45

EJERCICIO 199

1. X - Monedas de 20 cts.

y - Monedas de 10 cts.
X+ y= 78 (—10)
20x+10y=1.130
-10x-10y=-780
20x+10y=1.130
10x =350
x=35
35+y=78
y=43
sol : 35 Mon. de 20 cts.
43 Mon. de 10 cts.

. X » Monedas de $5

y - Monedas de $4
x+ y= 91(-4)
5x+4y =404
—-4x-4y=-364
5x+4y= 404
X =40
40+y=91
y=51
sol: 40 Mon. de$5
51 Mon. de$4

. X - N° de adultos

y - NZ© de nifios

x+ y= 700 (-15)

40x+ 15y =18.000
-15x-15y = -10.500
40x+15y = 18.000
25x = 7.500
x=300
300+ y =700
y =400

sol: 300 adultos y 400 nifios
. X - Monedas de 20 cts.

y - Monedas de 25 cts.
X+ y= 44 (—20)
20x + 25y =995
-20x -20y =-880
20x+25y= 995
Continda

4. Continuacién

5y=115
y=23

X+23=44

x=21

sol: 21 Monedas de 20cts.

23Monedas de 25cts.

5. x - Billetes de $1

y — Billetesde $2
x+y =287 (—l)
X+2y=419
-X-y =-287
X+2y= 419
y=132
x+132=287
x=155
sol: 155 Billetes de $1
132 Billetes de $2

. X - Librosde 3col.

y - Librosde?7 col.
X+ y= 34 (—3)
3x+7y=174
-3x-3y=-102
3x+7y= 174
4y=72
y=18
x+18=34
x=16
sol: 16 libros de 3 cal.
18 libros de 7 col.

. X - N°detrajes

y - N°de sombreros
x + y= 54 (-45)
375x+45y=6.720
—-45x-45y=-2.430
375x+45y= 6.720
330x =4.290
x=13

13+y=54 0 y 41
sol: 13 trajes

41 sombreros



EJERCICIO 200
1. A-1=B+1

A-B=2
A+1=3(B-1)
A-3B=-4
A-B= 2 (-1
A-3B=-4
-A+ B=-2
A-3B=-4
-2B=-6
B=3
A-3=2
A=5
sol:A -~ $5 B- $3
. B-2=A+2
A-B=-4
2(A-2)=B+2
2A-B=6
A-B=-4 (-1
2A-B= 6
-A+B=4
2A-B=6
A =10
10-B=-4
-B=-14
B=14
sol: A~ 10 soles
B - 14soles
. P -~ Pedro
J - Juan
P-3=J+3
P-J=6
4(3-3)=pP+3
P-43=-15
P-J= 6 (-1
P-4J=-15
-P+1=-6
P-4J=-15
-3J=-21
J=7
P-7=6 0 R 13
sol: Pedro - $13
Juan - $7

4. A-10=2(B-10)

A-2B=-10
3
7 (A+10)=B+10
3(A+10)=4(B +10)
3A-4B=10
A-2B=-10 (-2)
3A-4B=10
-2A+4B=20
3A-4B=10
A =30
30-2B=-10
-2B=-40
B=20
sol: A - 30 Arios
B - 20 Afios
A-6=2(B-6)
A-2B=-6

A+6:§(B+@

5(A+6)=8(B+6)
5A-8B=18
A-2B=-6 (-4)
5A-8B=18
-4A+8B=24
5A-8B=18
A =4
42-2B=-6
-2B=-48
B=24
sol: A — 42 Afios
B - 24 Afios

3
A—5:§(B—Q

2(A-5)=3(B-5)

2A-3B=-5

7 (a+10)=B+10

9

7(A+10)=9(B+10)
7A-9B=20

2A-3B=-5 (-3)

7A-9B=20
Continda

6. Continuacién
-6A+9B=15

7A-9B=20
A =35
2(35)-3B=-5
70-3B=-5
B=25
sol: A - 35Afios
B - 25Afios
7. X - Edad Hombre
y - Edad Esposa
_9%y

X5

g(x+4)=y+4
3x+12=5y+20
3x-5y=8
5x-9y=0 (3)
3x—5y=8(—5)
15x-27y= 0
-15x + 25y = -40
y=20
9
ng(zo)
x=9(4)
x=36
sol: 36 Afios— tiene e hombre
20 Afos - tiene la esposa
8. A-25=B+25
A-B=50
> (A+35)=B-35
17
5A+175=17B-595
5A-17B=-770
A- B = 50 (-5
5A-17B=-770
-5A+ 5B=-250
5A-17B=-770
-12B=-1.020
B=85
A-85=50
A=135
sol: A- 135 Lempiras
B - 85 Lempiras



9. X - Edad padre

10, P+15=5(3-15)

B B
y - Edad hijo 11. A+7+60:4@B—7—60§
1 P-5J=-90 2 2
—(x-6)=y- 2A+ B+120=8B -4B -480
5l-6)=y-6 3(P-20)=3+20
_ 2A+B+120=4B -480
x-6=5y-30 3P-J=80
x-5y=-24 2A-3B=-600
5 P-5J=-90 (-3) B+80-310= A-80
glero)=y+o 3P- 3= 8 B-230= A-80
2x+18=5y +45 -3P+15J=270 A-B=-150
2x-5y=27 3P- J =80 2A-3B=-600
x-5y=-24 (-1) 14J=350 A- B=-150 (-2)
2x-By= 27 =25 2A-3B=-600
-x+5y=24 8P -25=80 -2A+2B= 300
2x-5y=27 35:;25 B=300
x =51 - ) A-300=-150
sol: 35 cts. - tenia Pedro _
Sl-oy=-24 25 cts. - tenia Juan A=150dls
-5y=-75 - sol: $1,50 - tiene A
y=15 $3 - tieneB
sol: 51 Afios -~ Edad padre
15 Afios — Edad hijo
EJERCICIO 201
1. X - Veloc. bote agua trang. 2. X - Veloc. bote agua trang.

y — Veloc. delrio

x+y - Veloc. bote a favor

del agua

x-Yy - Veloc. bote contra

la corriente

10

X+y
x+y=10
2o
xX-y
xX-y=4
x+y=10
X-y=4
2x =14
=7

=1

X
7-y=4

y=3
7K

sol:

% - Veloc.

bote agua trang.
BK% ~ Veloc. del rio

y - Veloc. del rio
x+y - Veloc. bote a favor
del agua
x—y - Veloc. bote contra
agua
28 _7

X+y 4
TX+7y=112
X+y=16
25
X-y
3x-3y=24
xX-y=8
X+y =16
X-y=8
2x =24
x=12
12-y=8
y=4
sol: 12Km/ - Bote

4K% - Rio

12. X - Edad deEnrique
y - Edad hermana

x—G:g(y—G)
2x-12=3y-18
2x-3y=-6
4(x+6)=5(y+6)
4x+24=5y +30
4x-5y=6
2x-3y=-6(-2)
4x-5y= 6
-4x+6y=12
4x-5y=6
y=18
2x-3(18)=-6
2x-54=-6
2x=48
X=24
sol:24 AA. - Ed. Enrique
18 Afi. -~ Ed.herm

. X » Tiempo ida

y - Tiempo vuelta
X+y=5
8 12
Xy
12x-8y=0
x+ y=5 (8)
12x-8y= 0
8x+8y=40
20x =40
X=2
12(2)-8y=0
-8y=-24
y=3
sol: 2h- Tiempo ida
3h - Tiempo vuelta



4. x - Veloc. bote agua trang.
y - Veloc.rio
x+y - Veloc. bote a favor
de la cte
x-Yy - Veloc. bote en contra
de la cte
40 _5
x+y 2
5x+5y =80
X+y=16
A s
x-y
5x -5y =40
X-y=8
X+y =16
xX-y=8
2x =24 O x 12
12-y=8 Oy 4
sol: 12h - Veloc. bote
4h - Veloc.rio
5. X — tiempo ida
y - tiempo wuelta
X+y=6
20 40
Xy
40x-20y=0
2x-y=0
X+y=6
2x-y=0
3 =6 O x 2
2(2)-y=0
-y=-40yw 4
sol: 2h - tiempo ida
4h - tiempo vuelta

6. X — tiempo ida

y - tiempo vudta
X+y=5
8 12
Xy
12x-8y=0
3x-2y=0
x+ y=5(2)
3x-2y=0
2x+2y=10
3x-2y=0
5x =10
X=2
2+y=5
y=3
sol: 2h - tiempoida
3h - tiempo vuelta
Entonces
32Km

32Km_ kny 0 abai
>h 16 % Veloc.rio abajo

12Km
et Ky N ; ;
4 h Veloc.rio arriba

Luego
X - Veloc. bote
y - Veoc. rio
x+y=16
X-y=4
2x =20
x=10
10+y=16
y=6
sol:10 K% - Veloc. bote

GK% - Veoc. rio

2. X - Precio kilo azicar 2. Continuacién
-15x- 9y -12z=-3,54
16x+20y+12z= 5,80

y - Precio kilo café
z » Precio kilo frijoles

2. Continuacién
2x+ 7y

5x+3y+4z=1,18
4x+5y+3z=1,45
2x+y+2z=0,46
Bx+3y+4z=1,18 (-3)
4x+5y+32=1,45 (4)

Continta

x +1ly = 2,26 2x*+7y=152
4x+5y+3z=1,45 (2) -2x-22y=-4,52
2x+ y +22=0,46 (-3 _2X+7y= L%2

8x+10y+62= 2,90 ~15y=-3
-6x- 3y -6z=-1,33  y=~
Continta 5
y=0,2

Continta

=1,52
x+11y=2,26 (-2)

EJERCICIO 202

1. X - N°mayor
y - N°medio
z - N° menor
X+y
3
3z-3=x+y
X+y-3z=-3
X+y+z=37
y-z=x-13
X-y+z=13
X+y+ z=37 (—1)
X+y-3z=-3

z-1=

-X-y-z =-37
X+y-3z=- 3
-4z=-40
z=10
X+y+z =37
X-y+z =13
2x +2z=50
2x+2(10)=50
2x=30
x=15
15+y+10=37
y+25=37
y=12
sol:15,12,10

2. Continuacién

2x+7(0,2)=1,52

2x+1,4=1,52

2x=0,12

x=0,06

2(0,06)+0,2+22=0,46

0,12+0,2+2z=0,46

2z=0,14

z=0,07

sol: 6cts. - Kilo Az
20 cts. » Kilo café

7 cts. - Kilo frijoles



3.

x - Cifra centenas
y - Cifra decenas
z - Cifra unidades

X+y+z=15
X+ y=2
2
2x+2y=3z
2x+2y-3z=0
100x + 10y + z-99 =100z +10y +Xx
99x-99z=99
x-z=1
X+y+ z=15 (—2)
2x+2y-3z=0

-2x-2y-2z=-30
2x+2y-3z= 0
-5z=-30
z=6
X-6=1
X=7
7+y+6=15
y+13=15
y=2 sol:726

. X - N° mayor

y - N° medio
z - N° menor
X+y+z=127

2,Y,% o9

2x+6y+9z=702
y+tz
2
2Xx-8=y+z
2x-y-z=8
X+y+z=127
2x-y-z= 8
3x =135
X=45
2x+6y+9z=702
2x-y - z= 8 (9)
2x+6y+9z=702
18x-9y-9z= 72
20x-3y =774

X-4=

Continda

4. Continuacién

20(45)-3y=774
900-3y=774
-3y=-126
y=42

45+ 42 + z=127

z=40
sol: 45, 42, 40

5. X —» Cifra centenas

y - Cifra decenas
z - Cifra unidades
X+y+z=6
100x+10y +z
X+y

=41

100x+ 10y + z=41x +41y

59x-31ly+z=0

100x+ 10y + z+198 =100z +10y +Xx
99x-99z=-198
X-z=-2

x+ y +z=6 (31)
59x-31ly+z=0
31x+ 31y +31z=186
59x-31ly+ z= O
90x +32z=186

45x+162=93

X - z=-2 (—45)
45x+16z2=93
—45x+45z2=90
45x+16z2=93

61z=183
z=3
X-3=-2

x=1
1+y+3=6

y+4=6

y=2 sol: 123

6. X - Angulo mayor

y — Angulo medio
z - Angulo menor
X+y+z=180
x-35=z
x-z=35
Continda

6. Continuacion

z-20=x-y
X-y-z=-20
X+y+z=180
x-y-z=-20
2x =160
x=80
80-z=35
z=45
80+y +45=180
y+125=180
y=55
sol: 80", 55°, 45°

7. X - N° devacas

y - N°© de caballos

z - N°© deterneros
X+y+2z=110
Xy z

8795

45x + 40y + 72z2=5.400

z+ X=65

X+y+2z=110

X +z= 65 (—l)

x+y+2z=110

-X =-z=-65
y =45

45x+ 40y +722=5.400

X + zZ =

65 (-45)

45x+40y +72z= 5.400
- 45x -457=-2.925

40y +27z= 2.475

40(45) +272=2.475
1.800+272=2.475
272=675
z=25
X+45+25=110
X+70=110
x=40
s0l : 40 vacas;
45 caballos ;
25 terneros



8. x -~ Cifra centenas
y - Cifra decenas
z - Cifra unidades
X+y+z=10

X+y-4=z
X+y-z=4
X+z-6=y
X-y+z=6
x+y+z=10
X+y-z=4 (—1)
X+y+z=10
-X-y+z=-4
2z=6
z=3
X+y+ z=10
X-y+ z=6
2x +2z=16
X+2z=8
X+3=8
X=5
5+y+3=10
y=2 sol:523

9. X -~ Angulo mayor
y - Angulo medio
z - Angulo menor
X+y+z=180
X+y=135
y+2z=110
X+y+z=180

y+2z=110 (-1)
X+y+z= 180
-y-z=-110
X =70
70+y=135
y=65
70+ 65+2z=180
135+ z=180
z=45
sol: 70° , 65 , 45

10. A+B+C=140

12, xty+z=6

oA 1002+10y+x=41(100x+10y+ 2)
2 107
A-2C=0 10.700z+1.070y +107x =4.100x +410y +41z
A-10=B 3.993x - 660y -10.659z=0
A-B=10 1.331x- 220y - 3.553z=0
A+B+C=140 100x =300
A-B =10 x=3
2A +C=150 1.331x- 220y - 3.553z=0
2A+ C =150 (2) x +y + z =6(220)
A-2C= 0 1.331x- 220y -3.553z= 0
A4A+2C =300 220x +220y + 220z =1.320
A-2C= 0 1.551x -3.333z=1.320
5A =300 1.551(3) - 3.3332=1.320
A=60 4.653-3.3332=1.320
2(60) + C=150 z=1
C=30 3+y+1=6
60+ B +30=140 y+4=6
B=50 y=2 sol: 321
sol: A - 60bs. B - 50bs.
C - 30bs. 13. A-2=B+2
A-B=4
1. A-1=C+l B-1=C+1
A-C=2 B-C=2
B-1=C 8
B-C=1 A=¢C
A+5=2C 5A-8C=0
A-2C=-5 A-B =4
A -C=2 B-C=2
__B-c=1 A -C=6
A+B-2C=3 Ae C=6 (_8)
A+B-2C= 3 EA-8C=0
A -2C=-5 (_1) -8A+8C=-48
A+B-2C=3 5A-8C= 0
-A +2C=5 “3pA -_a3
B =8 A=16
8-C=1 16-B=4
c=7 B=12
A-T7=2 12-Cc=2
A=9 c=10
sol: A - $9 sol: A - 16Q
B- $8C - $7

B- 12Q C - 10Q



14. X - Cifra centena
y - Cifra decena
z - Cifra unidades

100x= 400
x=4
X+y+z=9
16(100x + 10y +2)
1002+10y+x= "

4.900z+ 490y + 49x =1.600x +160y +16Z

1.551x- 330y - 4.884z=0

517x-110y-1.628z=0
517x-110y-1.6282=0

x + y + z =9(110)
517x-110y-1.628z= 0
110x+110y + 110z =990
627x -1.5182=990
627(4) - 1.518z= 990

2.508-1.518z=990

-1.518z=-1.518
z=1
4+y+1=9
y+5=9
y=4 sol: 441

EJERCICIO 203

1. X - Ancho 2. Continuacién

y - Largo A-2B=0
2(x+y)=18 A= B=24 (-1)
4y=5x A-2B= O
5x-4y=0 -A+B=-24
x+ y=9 (4) B=24
§§:ﬂXi9 A-24=24
4x+4y=36 A=48
5x-4y= 0 sol: A - 48 balboas
ox =36 B - 24 balboas
X=4 3. X - Ancho
4+y=9 y - Lago
y=5 (x+1)(y+1)=26+xy
sol: 5m4m Xy+X+y+1=26+xy
2. A=2B x+y=25
A-2B=0 (x+2)(y-3)=19+xy
A-12=B+12 xy—3x+2y-6=19 +xy
A-B=24 -3x+2y=25
Continta ContinGa

15.

2A+B=C+32
2A+B-C=32 15. Continuacién
B
§+2C:A+9 C=10
B+6C=3A+27 5A-7(10)=5
3A-B-6C=-27 SA=T5
A+B A=15
=C-1 ~
3 2(15)+ B-10=32
A+B=3C-3 B+20=32
A+B-3C=-3 B=12
2A+B- C= 32 sol: 15,12 10
5A -7C=5
3A-B-6C=-27
4A  -9C=-30
5A-7C= 5 (-4)

4A-9C=-30 (5
-20A+28C= - 20
20A-45C=-150
-17C=-170

3. Continuacién
x +y =25 (3
-3x+2y=25
3x+3y=75
-3x+2y=25
5y=100
y=20
x+20=25
x=5

sol: 20m[Bm

4. x - Precio carro
y - Precio caballo
z - Precio arreos
X+y+z=200
X+z=y+20
X-y+z=20
y+z=x+40
X-y-z=-40
Continda

4. Continuacién
X+y+z=200
X-y-z=-40
2x =160
x=80
X+y+z =200
x-y+z=20
2x+2z=220
x+z=110
80+2z=110
z=30
80+y+30=200
y+110=200
y=90
sol:$80 - Costo carro
$90 - Costo caballo
$30 - Costo arreos



9. Continuacién
7(0,3)+6y=4,8

5. X —» 1 NUmero 7. Continuacién

y - 2°Numero

x—-y - Veloc. pajaro contra

55

X+y
x+y =55
25 —1
X-y
Continda

7x+6y=4,8 (-9)
8x+9y=6,45 (6)
- 63x-54y=-43,2
48x+54y= 38,7
—-15x =-4,5
x=0,3
Continda

12.

x-y=25
z - 3* Namero X+y=55 2,1+6y=4,8
X+y=z+18 ﬂ) 6y=2,7
X+y-z=18 x=40 y=0,45
x+z-78=y 40-y=25 sol: 30 cts. ~ Costo kilo café
x-y+z=78 y=15 45cts - Costo kilo té
y+z=x+102
X—y -2 =102 sol: 4OK%4 Veloc. del 10. X - trajes de $40
X+y-z=18 pajaro trana. y - trajesde $35
x-y+z=78 15Km/, . Veloc. del x + y = 50 (-40)
2x =96 viento 40x+35y=1.910
x=48 - 40x - 40y = -2.000
X-y+z= 78 . 40x+35y= 1.910
X—y-z=-102 8. X - N°delibros pp—
- y - Preciodec/u
2x-2y =-24 y=18
x-y=-12 xy=(x+5)(y-2) X +18=50
48-y=-12 Xy =Xy -2x+5y-10 =32
y=60 2x-5y=-10 sol: 32 - trajes de$40
48+60-2=18 xy=(x-5)(y +4) 18 -, trajes de$35
108-18=z Xy=Xxy+4x-5y-20
90=2 4x-5y=20 11. x - Numerador
sol: 48,60 , 90 2x-5y=-10 y - Denominador
. X — Cifra decenas 4x-5y= 20 (-1) x-1_1
y - Cifra unidades 2x-5y=-10 y -3
X+y =6 -4x+5y=-20 3x-3=y
10x +y —36 =10y +Xx -2x == 3x-y=3
9x -9y =36 x=15 x 1
x-y=4 2(15)-5y=-10 y-2"2
X+y=6 30-5y=-10 2x=y-2
X-y=4 -5y=-40 -2x+y=2
2x =10 y=8 3x-y=3
x=5 sol: 15 — Libros compré -2x+y=2
5+y=6 $8 - costéc/u x =
y=1 sol: 51 3(5)—y=3
. X - Veloc. pajaro . X - Precio kilo café -y=-12
y - Veloc. viento. y - Precio kilo té y=12 <l 5
x+y - Veloc. pajaro a favor 12

X - 1% bolsa
y - 2% bolsa
x+y =200
x—-15=y +15
x-y=30
Continda



12. Continuacién
x+y =200
x-y= 30
2x =230
x=115
115+y =200
y=85
sol: 115 soles — 1% bolsa
85 soles — 2 bolsa

13. X -~ Precio caballo
y - Precio coche
X+20=3y
x-3y=-20

20+ y=%
5
3x=100+5y
3x-5y=100
x-3y=-20 (-3)
3x-5y=100
-3x+9y= 60
3x-5y=100
4y=160
y=40
x-3(40)=-20
X=100

sol : 100 soles — Cost6 € caballo
40 soles -~ Cost6 € coche

14. x - Cifra decenas
y - Cifra unidades
10x+ y=6(x+y)
10x+ y=6X+6y
4x-5y=0
10x+y-9=10y +x

9x-9y=9
x-y=1
4x-5y=0

Xx-y=1 (—5)
4x-5y= 0
-5x+5y=-5
-X =-5
x=5

15. X - N° de personas

16.

17.

y - Precioc/u
xy=(x+10)(y-5)
Xy = xy —5x +10y -50
5x-10y=-50
x-2y=-10
xv=(x-6)(y+5)
Xy = Xy +5x -6y -30

5x -6y =30
5x-6y= 30
x-2y=-10 (-3
5x-6y= 30
-3x+6y=30
2x =60
x=30
30-2y=-10
-2y=-40
y=20
sol: 30 -~ Personas
20bs - cl/u
A+ B=1.080
A_%:B_E
5 4
20A-8A=20B-5B
12A-15B=0
4A-5B=0
A+ B=1.080 (5)
4A-5B= 0
5A+5B=5.400
4A-5B= 0
9A =5.400
A=600
600+ B=1.080
B=480

sol: A - 600 sucres
B - 480 sucres
X - gané ayer
y - gané hoy
y+10=x
_5x
ary
5x-6y=0
5x-6y= 0
x- y=10 (—6)
Continda

17. Continuacién
5x-6y= 0
-6x+6y =-60
=X =-60
x=60
60-y=10
y=50
sol: $60 - gané ayer
$50 - gané hoy

18. x - 1¥ numero
y - 2° numero
X

ol

2(30)-y=10
60-y=10
y=50

sol: 30, 50

19. A+4=B-4
A-B=-8
9
B+4=§(A—4)
5B+20=9A-36
9A-5B=56
A- B=-8 (-5)
9A-5B=56
-5A+5B=40
9A-5B=56
4A =96
A=24
24-B=-8
B=32
sol: A - 24 lempiras
B - 32lempiras



20. A-20=2(B-20)

21

A-2B=-20

9
A+30=— (B +30)

7A+210=9B+270
7A-9B=60
A-2B=-20 (-7)
7A-9B= 60
-7A+14B=140
7A- 9B = 60
5B=200
B=40
A-2(40)=-20
A-80=-20
A=60
sol: A - 60 Afios
B - 40 Afos
X - tiempo ida
y - tiempo vuelta
X+y=3

1+y=3
y=2
Si 1h - tiempo de ida
2h - tiempo de vuelta
Entonces
le%ﬂGKm {, — Veloc. a favor

16Km _gkm i, - Veloc. en contra
2h
Luego
X - Veloc. del bote
y — Veloc. delrio
x+y=16
X-y=8
2x =24
x=12
Contintda

21. Continuacién

12+y =16

y=4

:12K% - Veloc. bote

4K% - Veloc. rio

SO

2. §-2=

-5A+10B=-75
B=15
A-2(15)=15
A-30=15
A=45
sol: A - 45 Afos
B - 15 Afos

23. 5A-4=4B
5A-4B=4
7A-2=6B
7A-6B=2
5A-4B=4 (6)
7A-6B=2 (-4)
30A-24B=24
-28A+24B=-8
2A =16
A=8
5(8)-4B=4
40-4B=4
-4B=-36
B=9
sol: A- 8Km B - 9Km
24. x - Cifra decenas
y - Cifra unidades
y-Xx=4
10x+y +10y +Xx =66
11x+11y =66
X+y=6
Continda

24. Continuacién

-X+y=4
X+y=6
2y=10
y=5
X+5=6
x=1
sol: 15

25. X - Largo
y - Ancho
2(x+y)=58
2x+2y=58
X+y=29
(x+2)(y-2)=xy-46
Xy—2X+2y-4=xy -46
—2X+2y=-42
X-y=21
X+y=29
X-y=21
2x =50
x=25
25+y=29
y=4
sol: 25m4m

26. X - Largo
y - Ancho
2x+2y=56
X+y=28
(v-2)(x+2)=x
Xy+2y-2x-4=xy
2x-2y=-4
X-y=-4
X+y=28
X-y=-4
2x =24
xX=12
12+y=28
y=16
sol: 16m12m



EJERCICIO 204

1. m=6n=3 9 Py.,=P, 16. P5 ,=P,
A, =605....(6-3+1) P, =4l p.=3l
*A;=6514 P,=4302 P,=312
*A;=120 P,=24 P,=6
2. =5I _
Es 2@4[3[2 10. P, =6! 17. m=5 n=3
5= P, =6BAB2 .
A.=53...(5-3+1
P5 2120 PG =720 . 5 _ ( )
3. m=7 n=5 A,=52[3
i ®A =60
5 _5A7_7[6....(7—5+1) 11. Siendo el I° 5
Cv—pis—# P, =6l
s 76BAB P, =6B4[32 18. Py =Py
©" samrn P, =720 P, =10!
s~ _2.520 sin lugar fijo P,,=1008BIBBMABR
€ =120 P, =7l P,,=3.628.800
°C,=21 P,=7P,
4. m=6 n=2 P,=7020 19. m=8 n=3
* A,=605...(6-2+1) P7=5.040 so Py _80..(8-3+1)
2A,=65 &P, 3l
2A,=30 12. En un banco e _ 876
5. M=5 n=3 Ps=720 *T 32
' En una mesa 3c =
$A,=5@...(5-3+1) C,=47(2
5 redonda 3c -5g
= 8
A,=533 P, =P
*As=60 P, =5! o
6. m=12 n=5 P. =120 20. m=6 n=3
5 = -_—
. _SA, 1201 (12-5+1) A,=6B5...(6-3+1)
Cp= P, - 5 13. m=9 n=3 *A,=6534
s~ _l120110008 3A9=9E8....(9—3+1) 5A,=120
27 s@mBrn S A, =98
5 _ 3 —_
€, =30112(314 Ay =504 21. palabras distintas
°C,, =792 _
? 14.p, =P, Pg=8!
7.P,=7! P.=3 P,=87BBEBR2
P,=765B@32 b_ P, =40.320
P,=5.040 ¢ Vocales fijas
8. M=7 n=4 15. m=5 n=3 P =5!
o L As 7B (7-4+]) so o P SH.(5-341) eI
C:= P, 4 TP, 3
i _T7BBE 3C5:5m3 22.p, =P,
7T 4men 3@ P, =41
“C,=75 *C4=52 P,=4302
‘C,=35 *Cc,=10 P,=24



EJERCICIO 205

[y

- (4a?)’ = 160"
2. (-5a)’ = -125°
(3xy)3 =27x%y?

w

a. (- 6ah) =36a't?
5. ( 2 3)3-—8x
6. ( a?’ct 3 = 64a’h°c

~

©

6x“y5)2 36x°y"
- 7ab’c!)’ = - 343a%b°c?
amb ) manX

10. (-2

9.

X3P 6) 16X12y20224
EJERCICIO 206

1. (a5 + 7b4)2
=a" +2a°(7h*) +490°
=a'’ +14a’b* +49°

2. (3x4 —5xy3)2
=9x° -2(3x*) (5xy°) + 252y°
=9x® - 30x°y® + 25x2y°

3. (azba _ as)2
= a%® - 2a%? (as) +al°
= aAbG _ 2a7b3 + a10

4. (7x5 - 8x3y“)2
= 49x° - 2(7x¢) (8x°y* ) + 64x°y?
=49x"° - 112x%y* +64x°y°

5. (9ab” +5a%°)’
=81a’* +2(9ab?) (5a%°) + 25a'b°
=8la’b* + 90a’0’ + 25a°0°

6. (3x2y3 _ 7)(3y2)2
=ox'y® - 2(3xy?) (7x°y?) +49x°y*
=9x*y® - 42x°y° +49x°y*

11. (- 3m3n)3=—27nPn3 0 ¢ ox
19. F 4y H T 16y
12. (a2b3c)m: 2mb3m m ,
i 0 2ab’[ 16a’t®
13. (- nfnx ) =nfn*x 20. 531 " g
14. (- 3a%h)’ = - 243a°° Confnif’_ 32mi“n’
21. oo H = 20
15. (7X°y"7) = 49x°y 27 B
2 0 3?0 9a’’
16DL-X7 22'%_4E: 16
'H_ZyH 4y?
om 8 0 meld i’
17. @7@2— e B 3H ;
Dab?[f a%® i
Hab OO =-
18. 5 0= 125 o 20 =
Da® 3%’
2.2\2 _
7. (y-a't?) 11. Ho =7 H
=y -2(g)(alb?) ralbt g0 L[’ sab*
= x2y? - 2a’b’xy +a’b’ 81 ‘0900 7 O 49
a’ 2a%’ N 9a°b™
X zyg 8l 21 = 49
. Cont_sn°F
ey =B
2 oy dv? 2D2m“DE15n3D+ 25n°
? ? ? 5 H 4H 16
wl_
03a® 20 25 16
o.04 50 " IZIx+y:D2
st cawmaeg 4t R 4r
16 “HDatdsd 25 X2 x@lﬁlyzﬂ v
%' 3’ ap' 9 "2HatHa b 16
16 5 25 2 W2y
Bx° 3wy? ox 3
10. 0 6 5 14. —lg
3 5
25x° _[5x°003xy?0 9x%y
OO+
36 ‘060050 25 *‘Z%QQS*Q
SBX ey XY _a¢_ay oy
36 25 9 5 25
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15.08 7b O 6y* 10x H 36y° 6y “HhioxeH" 100¢°
_a® _Oa’0Ma’0 16a* a° a° 16a’ 25 x° 9y”
—+2 =—+—+ = -
o4 2Ha 70 0" 290" “6a " 7b Tap? 36y° 100x*
03 2x‘C0 Caa® 4’ 9a” CEafl4a’l l6a’
16. o "3 0 18 g "a’d " e4 “Hes HHoorH 81?
9 3 ex* D ax _ , 4 _%a® a 16a’
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EJERCICIO 207

1. (2a+ )’ =8a° +3(4a?) (30) +3(2a) (9b°) +27b° =8a® +36a’h +54ah? +27b°
2. (4a-2°)’ =64a® - 3(16a°) (37) + 3(4a) (96*) ~270° =64a® ~144a%? +108ab* ~27b°
3. (5% +6y°) =125x° +3(25x") 6y") +3(5x2) (36y°) +216y° =125x° +450x"y° +540xCy° +216y°
(4x - 3xy ) =64x° -3(16x )(3xy )+3(4x )(9x y )—27x3yG =64x° -144x"y? +108x°y* -27x°y°
5. (7a* - 5a%°)’

= 3433 - 3(49a°) (5a°h°) +3(7a*) (25a'b®) - 125a°h° =343a" ~735a"%° +525a%° ~125a°h°

>

6. (a®+9a%') =a? +3(a®)(9ax") +3(a°) (812°x) +729a%x? =a®* +27a%x" +243a"x" +729a"x"
7. (8x“—7x2y“)3
=512x2 - 3(64x°) (73" + 3(8x*) (49x°y?) ~343x°y 2 =512x2 ~1.344x°y* +1.176x°y° 343y
8. (3%b-5a%?)’
= 27a%° - 3(0a'b?) (5a®h?) + 3(3a’h) (25a°h* ) - 125a%h° =27a°h° -135a’h* +225a%° ~125a°h°
T a® _Oa?002b?0 3@@545% &° a® al? 2ab' 8’

01 22
9. BE“?H'E”BZH%H Hot'2r"8% 2 "3 "o
03a° 40’0 _27a° 09’ [04p’[ 3D3a2 Omen'D 640’ _27a° 27a'’  36a’h’ 64’
0.5, 5H 6 s a3~ @ 20 % 125
Mea’h_3b°ff
11.06 100
125a6b3 025’0’ 0%* 0 [Bah0ob’ D 27b™ 125a6b3 _5a'° 9a®’ _27b”
H 36 obio0 >H 6 Hiood Looo~ 8 40  1.000

07X 4y°0
12. B 3 7

40 0 343~ 512 16 7 343

E16y12 0 64y18 343)(15 B 21X10y6 6x5y12 64y18
g




IIHI

X 3y|:|3 X Ox D?@ Ox 009y20 27y°  x* 9 27y 27y°
2

2y el Tay Py iet Syt B e ey tay e x

2

g_iﬁ_saﬁ 04a*0 5§+3D2aD 25@_%_@_@4+15a2_1725
5 2b3H ‘125 25 H§2b3 Hs Hgmf 8° 125 & 20° 8&°

13.

[ -

14.
;4)(4 B %D_ 64x2 - 3(16X8)D3X [l+ 3(4X4)D9X2 H_ 27x3 - 6ax2— 144x° N 108x° _ 273
15. 5 y3 H‘ HFH DD ye i y9 = y3 ye yg

T, 2 278 [0a°[AD’0 [3RC[I60'[ 640° 27a° 27a° 72ab' 640"
6 ot s e s 0t s 15 & T 5 T 25 15

9 343_147x"y° 21xy°
17. X y g E‘3§;L4§X4y5+3§“§ 8,,10 _ 12 15 12 64 8 X12y15

O 6n2[ O0en’0 _OmP0036n'0 216n° m?  min® 18n*  216n°

8. 56 nid 216 FHFH Heim 0 nf "216 2 "m ot
EJERCICIO 208

1. xX*-2x+1
=x4+4x2+1+2x2(—2x) +2x2(1) +2(—2x)(1) =x* #x2 4 22 4x Xt 4 6 4x 1
2. 2%+ x+1
:4x4+x2+1+2(2x2)(x) +2(2x2)(1) +2(x) (1) =4x* +x2 41 #Ax® 4x2 2x Ax* 4 B 2x 1
3. x2-Bx+2=x" +25¢ +4 +2(x2)(-5x) +2(x2)(2) +2( 5x)(2) =x* 25> 4 10x* 4x® 20x
= x* -10x* +29x* - 20x +4
4. -5 +6=x° +25x" +36 +2(x%)(-5x¢) +2(x°)(6) +2(5x?)(6) =x° +25x* 136 40x° 42x° 60X
= x®-10x° +25x* +12x° -60x* +36
5. 4a* -3a +5=16a° +9a‘ +25+2(4a*)( -3a?) +2(4a*)(5) +2( -3a%)(5)
=16a% +9a* +25-24a° +40a” -30a® =16a® -24a° +49a* -30a® +25
6. x+2y-z=x*+4y? +7 +2(x)(2y) +2(x)(—z) +2(2y)( —z) ¢ Hy? +27 Axy 2xz 4yz
7. 3-x*-x°
=9+ X% +x2 +2(3)(—x3) +2(3)(—x6) +2( -x3)( —xe) 9 #° %2 6x° 6 2x° %2 2x° 5 6x° 9
8. 5x* - 76 +3x =25 +49x* +9x% +2(5x")(-7x¢) +2(5x*)(3%) +2( -7x2)(3X)
= 25x% +49x* +9x% - 70x® +30x° -42x* =25x® -70x° +30x° +49x* -42x° 49x’
9. 2a% + 2ab- B’ =4a’ +4a’n’ +9b* +2(2a°)(2ab) +2(2a%)( -?) +2(2ab)( -2?)
=4a* + 4a%* +9* +8a°b -12a%h® -12ab°® =4a* +8a’» -8a’bh® -12ab® +9b*
10. m*-2n?n+2n* =’ +4m'n? +4n? +2(m3)( 2rr12n) +2(n?)(2n*) +2( -2rr12n)(2n4)
=mP +4m'n® +4n° -4nPn +4m’n* -8nPn® =m° -4ntn +4m'n® +4mn® -8n’n® +4n®

11. f—b+E a—+b2+—+2?§ +2?§§Z%2 @Z%—+b2+——ab %—b—zc



12. ——5 X 405 —+2@§ 5 +2@§%@+2 5 @E:—us ——2 L2 Sy
y+ 3 25 Y2+ y y y 2 3

S , 50y 25

5 2ny' YRy T

13-X—2—x 2. X—+x + +2 ZDX DQ»Q+2§»Q —+x + —x3+— —
2 %372 EVH H28 3 73

X', B¢ 4x WA

==X t— - +—

4 3 3 9

alx a 1 x° 1 aOx 10pxg a2 1 X% 2a 2X
R S R E R OB LA .
Xx 3 a x 9 a 3 xUla 3Ubald x* 9 a° 3x 3a

R it D s e

9a a’ 16 3a° 6aZ 4a 9a 3® 29a° 4a 16
4*

T 16 4 25 4 516 4 5 25
@ 3.0 _a' 9 b @_3Q+ZDaZDEbZD+2§_ EQDbZ
16759 716 "5 81 HatgeH
a“ 9 b4 3a2 a’h? 2b2 a“ 3612 a’h* 9 20* bt
— - — —
16 25 81 10 18 15 16 10 18 25 15 81
17. 3= X2+ x+1=x° +x* +x° +1+2( )(—xz) +2(x3)(x) 2% +2(-x2)(x) +2( -xz) 2x

=X+ +1-2%0 +2xF 423 -2 2% 2% = 2% 8Bx* ¢ #x 4

18. X*-3x*-2x+2
=x8+0x* +4x¢7 +4+2(¢)(-3¢7) +2()(-2x) +2(2)(2) +2(32)( 2x) 2( 3¢*)(2) 2( 2x)(2)
=xP+0x* +4x% +4-6x° -4x* +4x% +12x° -12x% 8x =x° -6x° HBx* 46x° 8x? 8x #4
19. x*+3x* -4x+5
=8 +9x* +16x¢ +25+2(x*) () +2(x*) (-4x) +2(x*)(5) +2(3x)( -4x) +2(3x?)(5) +2( 4x)(5)
=x3+9x* +16x° +25+6x° -8x° +10x* -24x> +30x° -40x =x® 46x° 8x° A9x* 24x> 46x> 40x £5
20.x*-4x° +2x-3
=38 +16x° +4x +9+2(x*) (-4x%) +2(x*) (2 +2(x*)( -3) +2( 4x?)(20) +2( 4¢®)( 9) =(20( )
=xP+16x° +4x% +9-8x" +4x° —6x* -16x" +24x° “12x =x® 8x" 6x° #x° 22x* 4x° #x* 12x 9
21. 3-6a+a’-a’
=9+36a’ +a‘ +a° +2(3)(-6a) +2(3)(a?) +2(3) ( -a°) +2( -6a)(a2) 2( -6a)( &°) 2(a?)( =?)
=9+36a’+a* +a° -36a +6a’ -6a° -12a° +12a* -2a° =a° 2a° A3a* 48a° #2a’ 36a O

X3

2. X 2124
"2 3

Dx[l

XZ+X +—+4+2B¥H +ZB>E%Q+ZB>H +2 %@+2 )+2§2§X§(2)

x° ax’ ' A 8x x* . 5x* 2x* 32x° 8x
st X A A A A = X At +—

4 9 3 3 3 4 3 3 9 3

+4
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a® 4a* 9a° 1 2a° 3a' a® , 2a° 3a a° 2a° 43" 3’ 59° 3a 1
Sttt t— —— -’ +—— — =— —_ — — — +
4 9 16 4 3 4 2 3 4 3 36 2 48 4 4

24.°-x X3 =X +x -2
=X X+ X +xP +4 +2(x5)(-x“) +2(x5)(x3) +2(x5)( —xz) +2(x5)(x) +2(x5)( -2) +2( a(“)(x3) Q( -x“)( -xZ)
+2(-x') (9 +2(=x¢)(-2) +2(¢) () +2(¢) (4 +2(’)( 2) 2( )9 2( +¢)( 2) 209( 2)
=X+ X X2 +4 =2 +2x8 =2X7 +2x8 - 4x® - 2x7 +2x° 2% +4x* -2x° +2x* -4x® 2x° #x® -4x
= X0 -2x% +3x% -4x" +5x° -8x° +7x* -6x° +5x* -4x 4
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L+ x+1=2x8 ¢ +143(¢) () +3(x2)° (1) +3(x) (x2) +3(x)? (1) +3(x) +3(x) 6(x*)(x) (1)
=xP+x3+14+3x +3x* +3x" +3x +3x% +3x +6x° =x° Bx° 6x' 7x° 6x° 8x 4
2.2x - x-1=8x" -x* -1+3(2¢)" (-x) +3(2)" (-1) +3( —x)z( 1) ( —x)2 (2¢) 5 i)z (2¢) 8 1)2( x)
+6(2¢)(-x)(-)
=8x° - x*-1-12x% -12x* -3x% +6x* +6x? -3x +12x° Bx® 12x° -6x* Alx® 8x® 3x 4
3. 1-3x+2x°
=1-27x° +8x° +3(1)* (-3x) +3(1%) (2x) +3( -3x)" (1) +3( 3x)" (25¢) +3(2x¢)" (1) +3(22)° ( 8¥)
+6(1)(-3¢)(2¢)
=1-27x° +8x° -9x +6x% +27x% +54x* +12x* -36x° -36x° =L -Ox 433x* 63x° 66x" 36x° Bx°
4. 2-3x+X
=8-27 +x° +3(2)*(-3¢) +3(2)° (x*) +3( -3x)" (2) +3( ax) () +3(*)’ (2) 8(x*)’ ( ) 6(2)( 3¥)(x)
=8-27x* +x° -36x +12x° +54x° +27x* +6x* -9x° -36x> =x° 9x° 433x" 63x° 466x° 36x 8
5. x*-2x* -4
=x?-8x° -64 +3(x°) (-26) +3(°)’ (-4) +3( -2)" () +3( 2¢) (4) 8( 4) (x*) 8( 4)'( 2¢)
+6(¢)(-2x°)(-4)
=x°-8x° -64 -6x° -12x° +12x” -48x"* +48x® -96x° +48x°
=x°-6x° +12x" —20x° +48x° -48x" +48x° -96x° 64
6. x-x*-2
=x?-x°-8 +3(x4)2(—x2) +3(x4)2(—2) +3( —xz)2 (x“) +3( —xz)z( —2) +3( —2)2 (x“) 48( —2)2( -)(2)

+6(<)(-x’)(-2)

=x2 - x5 -8-3x" -6x% +3x® -6x* +12x* -12x* #12x° =X 3 Bx® 41x° 6x* 42x° 8



10.

11.

12.

2 6 3 2 2 2
08-S o o) B e 5o )+ o o 5 @)
vaf- 2 P oo [OHR 2F
20" ™ da20d 3
_e,a @ 3 ;o3 & ai+a" a6:a9+78i7 7a84154‘ii3
8 271 2 4 4 3 6 2 4 8 12 6 27
X X2 X g EE)X—ZHZ@XQH (x?)2%(2 +3§ ngx—zgﬂglg(z)ﬂ(z)zgxﬁg
2 3 ° 8 27 200 3 3020 3 H2t
Ox*00 x
() 55 o5 o 5
X:—X: 8—Xf5 3fX4+Xf4+2i+6x -4x-2x° —Xf—xj+%—55x3 ﬂ%x 18
8 27 4 2 6 3 8 4 3 271 3
La’-a’+a-1

=a’-a°+a® -1+3(a°)" (-a2) +3(a%)" (a) +3(a®)’" (1) +3( =2)’ (&) 3( =) (a)
+3(-a2)" (-1) +3a% (2°) + 3% (-a?) +3a% (1) +3( )’ (2°) +3( )’ ( &%) 8( 4) (a)
+ 6(a3)(— az)(a) +6(a3)(—a2)(—1) +6(a3)(a)( —1) +6( —az)(a)( - )
=a’-a"+a’-1-3" +3a’-3a°+3a’ +3a° -3’ +3a° -3’ -3a° +33° -3a® +3a 6a° 62 6a' 46a’
=a’-3a’ +6a’ -10a° +12a° -12a* +10a° -6a° +3a -1
X =252 +x-3=x° -8 +x* 27 +3(x)’ (-2x) B() () 8(*)’ (1) B( 2¢) () 8( 2¢) (%)
+3(-2¢)" (-3) +3x2 () +3x (-2x¢) +3x2 (=3) +6(x*) ( 2x2)(x) 6(x*)( 2x)( )
+6() () (-3) +6(-2x2)(x) (-3) +3(-3)" (x°) +3( 3" (2?) +3( 3)’ x
=x7-8x%+x3-27-6x° +3x” -9x® +12x +12x° -36x* +3x° -6x* -Ox* -12x° 36X
-18x* +36x° +27x° -54x% +27x
=x?-6x® +15x" -29x° +51x° -60x* +64x° -63x* +27x 27
X3 -4x* +2x-3
=x° - 64x° +8x° 27 +3(x) (-4x¢%) +3(x)’ (2x) +3(x°)" ( -3) +3( =4x2)" (°) 3( 4x?)" (2%)
+3(-4x)" (-3) +3(2x)7 (x°) +3(2%)? (-4x2) +3(2x? (-8) +3( -3)" (x°) +3( 8)" ( 4x?)
+3(-3) (2x) +6(x°)(-4x2)(2x) +6(x*)(-4x)(-3) +6(x°)(2x)( -8) +6( 4x?)(2x)(- 3)
=x°-64x° +8x% -27 -12x% +6x” -9x°® +48x" +96x° -144x* +12x° 48x* 36x° #27x° 4108x
+54x-48x° +72x° - 36x" +144%°
=x%-12x% +54x7 -121x° +180x° -228x" +179x° -144x° +54x 27
1-x2+2x* - x° =1-x° +8x™ -x'® +3( —xz) +3(2x*) +3( -XG) +3( —xz)2 B( —xz)2 (2x*) 8( -xz)z( -xe)
+3(2x') +3(2x*)° (- xz) +3(2xt)’ (—xe) +3( —x‘i)2 +3( —x"‘)2 ( —xz) +3( -x"‘)2 (2x*)
vol-))ofoe) ) o) ) o)) )
=1-x%+8x7 - x"® - 3% +6x" -3x® +3x* +6x° -3x +12x% -12x" -12x™ +3x*
-3x™ +6x"° -12x° -12x° +6x° +12x"
=1-3x2 +9x* -16x° +24x® -27x1° +23x™? -15x* +6x*° -x®®
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as, . 62
+y X235

43 62

at 3)4 za*+4a° (3) +7 a? (3)2 + ?
54 103 102

x)’ =(2)° -5(2)*x +5- (2% - =57 (2" + == (2)x* - X =32 -80x +80x" ~40x" +10x" -x°

1. (x-2) =x*-4x(2) X(2)+(2)" = x* -8x° +24x* ~32x +16

a(3°+(3* =a* +12a° +54a2 +108a +81

w

X
X
A

2 -
2X+ 5y)4

»

=(ZX)“+4(2><)3(5y)+42[3 (2% (sy)° +B(2x)(5y) +(5y)" =16x* +160x°y +600x?y* +1.000xy* +625y"*

65 1504 2003 152
76\4 (3°- Tag (3°+ Taz (3" - ?3(3)5 +(3°

=a°-18a° +135a" -540a° +1.215a° -1.458a +729

65 15 2003 1502
6. (2a-b)’ =(2a)° -6(2a)° +7(2a)“b2 -=5 (2 2a)’b®+ ——(2a)°p* - (2’ +b?

4
=64a’ -192a°b +240ab? -160a%h® +60a’h* -12ab® +h°
54 1008 1002
(¢ r2y?) =) +5(¢) (29°) + 5 (¢) 2y + 5 () () + =, = () 2y?) + (o)
=x" +10x%y? +40x°y° +80x“y9 +80x°y* +32y"

2 =00 80 @+ 0N e BN @ I @GN

=x" +6x" +15x™ +20x° +15x° +6x° +1

5 (a-3)°=a"-6a°(3 +

~

[o]

. (Za— 3b)5 =(2a)° -5(2a)" (D) +?(2a}3 (30)* - %(Za)2 (3)%+

=32a° - 240a‘b + 720a%° -1.080a°b® +810ab”* -2430°

L2 (2a) (@) - (2"

©

10. (x*-5y°)°
= () -6 y7)+ () () - 25 0P (o) + 25 (e () - 222 0w + (5y)°

= x* - 30x®y? +375x™°y® —2.500x"2y® +9.375x%y** -18.750x"y" +15.625y"

- (2x @6[5 %g 15m g 20[3 @ 152 2x)%’§+ %g

= 64X - 96Xy +60X"y? 20Ky 42 i

x® - 96x°y +60x"y” -20x°y’ Xy 8Xy &
0 0 . ,Ox20 5@ 3Dx2D2 1008, ,0¢0 102, OO OO
12. B-—0 =(3°-5(3" =0+ —(3 00 +——(0—0 -0=0
0 SD() ()DSEI 2()D3EI 3()EI3EI 4()EI3EI 030

=243-135x* +30x"* - 10 =X t=xt ==
13. (207 - ")’ =(2n?)° -6 (2n)" (") + 2 (an?) (an') - 22 2 (an ) + 232 (an)’ (an)’
15 )oY+ o)

5
=64m'® -576m™n* +2.160m"n® -4.320m’n"? +4.860m°n'® -2.916m°n* +729n*



1. (-3’

() 70 @+ 0 @ 5200 0+ e - TR @+ 56N

= xM - 21x™ +189x™ -945x® +2.835x° -5.103x* +5.103%> -2.187

b2D5 Db2 5@1 2 [F 10[3 0?0 1002, Ob?

0 O

15 gy = EFH 2 EVH_ ) HH +—, (b -Hs
= - 2 _2 =~ 8 _Lm
=243a° - 135a*b* + 30a’h’ 3 a’b® + ab 243

16. (¢ +2y?)' =(<) +7(xz)6<zy2)@(xzf(zyz)z+%E(ﬁ)“(zf)%%(xz)%zyzr

Z20eY @+ T2 0Ny ) + o)

=x" +14x7y? +84x"°y* +280x%y® +560x°y® +672x"y'® +448x°y* +128y™

17 oo -3 =(e) -8e) @+ () (07 R0 @+ B2 () 00 - L )
22200y - 22 60) 0"+ 0

= x** -8x# +28x™ -56x™ +70x* -56x° +28x° -8x° +1

18. @xz—%gz(ng—gx ’ %g 7 (x g B0y @ 126ES(X) %QS
e g - M

21 63 9 9 y°
~ +142_7123+ 104_ 8 6 _ 9 A7 2.8
=x? X y+oxty Y'*g ys 2"Y "%V 12

19. (2 - ) = (an)’ - 72’ (o) + 2 (o (n4)2—%5(zm3>4 (n4)3+$(zm3)3 ()’

3503 2112
5 (@) (0 + == (@) (0") - (n*)’
=128rn21 448mi°n‘ +672n115 ® -560m2n'2 +280m°n®® ~84m’n® +14min® —n®

Ox® 2y’

20. i, *3°H
0 D 02y’ SMDXZﬁDZyZDZ 1030x° [ D2y 0 102 0 02y* 0 O2y?
“HzH*°HzHbEs 0 2 HzHEs 8" 3 H20H3 8" 4 H2dis0*Hs
Lm+5x8y2+5xy +20x“y6 40x%y® 32y1‘J
32 24 9 81 = 243

o -l R - 6%@?@ 6[5%@ o - 52 B ol 2 el

152

1 3 3a2 5a3 375a* 1.875a° 15.6253°

~15625 625 20 2 ¥ 16 6 = 64
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NOTA: Triangulo necesario para el desarrollo de los problemas del presente ejercicio

1
1 1
1 2 1
1 3 3 1
1 4 6 4 1
1 5 10 10 5 1
1 6 15 20 15 6 1
1 7 21 35 35 21 7 1
1 8 28 56 70 56 28 8 1
1 9 36 84 126 126 84 36 9 1
1 10 45 120 210 252 210 120 45 10 1

1. (a+2b)’ =a® +6a°(2b) +15a* (2b)? +20a°(2b)® +15a% (2b)" +6a(2b)° +(2b)°
=a’+12a’h+60a’h” +160a’0° +240a%" +192ab° +64h°
2. (207 - 30°) = (2n?)° -5(2n7)" (3n°) +10(2n?)’ (3n°) -10(2n?)* (3n°)" +5(2n?) (30°)" ~(3n°)°
= 32m® - 240nPn° +720mPn® ~1.080m’n® +810n7n*2 -243n"
3. (@ +y?) =(e) +60e) (v?) #15(¢) (") +200¢) () +15( V) +60) ) )

10,,3

= X2 +6x0y° +15x%y° +20x°y° +15x*y2 +6x7y" +y'®

4. (3-y') =37 -7@°(y") +213*(y') -35(3)* (')’ +35(3°(y")" -21(3* (') +7(3(y")" {y')’
=2.187-5.103y’ +5.103y* -2.835y* +945y% -180y® +21y* -y*
5. (2x3—3y“)6
= (2¢) -6(2x’) (3y*) *15(2x’)' (3y") -20(2x") (3y")" +15(2x°)’ (3y*)" -6(2x)(ay*) +(3y')
= 64x" - 576x"y* +2. 160x12y8 -4.320x°y* +4.860x°y" -2.916x%y® +729y*
O 0 D0 _Oxed

Ny w2 [T 020
6. H?+ y3E = E)?H SE’* y +1OD?|:| (y) +1OE%H (y3)3+5EX?H(y3)4+(y3)5
X

10 6 4.9 2,12
+5xy 5xy +5xy 5xy

y15

i @rg 6@3@5 @g@ﬂf@?@ - 20@@] o vasfH EEE o B EEH B

a® 2a° 5a' 20a® 135a® 486a 729

729 2w B b b b
o 1-x)
=(1°-8(1)" (x*) +28(1)° (x*)" -56(10)° (x*) +70()* (x*)" -56(1)°(x*)" +28(1)*(x*)" -8(1)(x*)" +(x*)’

=1-8x" +28x® -56x™ +70x™® -56x% +28x** -8x® +x*®



i fosc f
-7%@6@%%1 2 ﬁ%ﬂ -2 a2 RO

128 224 56 _ 70 105 567 +l.701 _2.187
“oa81x 243x°y 9x5y2 3x'y? Tox 23y* 8x2y®  32xy° 128y7

P et Ml e Sl St g

O O P OnPO
—21@@2D2D+7% D H2H HzH

_128 224 168 __ ., 30t 2wl 7nd' m
m nt m 2 8 32 128
11 (e =(e) +8(: 28 (e o560 e 4706 (e s e

+28(x)" (mn)° +8(x*) (m )7+(mn)8
= x% +8x%mn +28x®nPn? +56x°m°n® +70x2m*n* +56x°nTn® +28x°mn® +8x°*m’'n” +mfn?
0 bZDg_ Db2 36(3 84(3 263 26(3 4Db?D5
2 507059 -t B v B -t
nf Dbz 2
voud 55 oo (1 o0 5 -5
=19.683—19.683bz+8.748b4—2.268b6+378b8—4231°+28:12 4:;4 +%63 19916883

13. @1— %@m: (1)*°-10(2)° Q%@ %(ﬂs%g - 120(1)" %g + 210(1)"@%@4— 252(1)5%1(@1 210(2)* @%g
-120(1)3%1 a5(1)° Q%@a 100) %g ; %Q‘ ’

1 10 45 120 210 252 210 120 45 10 1

+ + + + +
X X2 X3 X4 X5 XG X7 XB X9 XlO

14. (207 -5n°)° = (2n?)° - 6(2n?)’ (5n°) +15(2n?)’ (5n°)° ~20(2n?)’ (5n°)” +15(2n?)* (5n°)’

-6(2n)(en’) + (5°)°

= 64m’ - 960m™°n® +6.000m’n" -20.000m°n™ +37.500m'n* -37.500n7n* +15.625n%

7

0 X0
15

; sOx°0
=(4)"-7(4) HZH+21 EVH 35(4 EVH +35(4 EVH 21(4

3B/x*P 21x* 7xF x®
4 64 1024 16.384

7

2 Elx5§5 Ox°0

EFH” )Ba8 "Hat

=16.384-7.168x" +1344x" -140x" +
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1 (x— y)5 donde r=3 2. (a— 4b)7 donder =4 3. (1+ x)11 donde r =5
7605 _ - _ 111008 _
:%(X)“(— y)" =10°y* “12a®@ ) “Tpma O W7
. =35a* (- 64b°) =330x*
4. (32[—53/) donde r=4 =—2.24(;)a“b3 6 %a— Eg donde =6
=m(3 %)% (- 2y)" 5. (a2—2b) donder =5 8[‘7[6[5@1 .
8 5
=20(27x°)(-8y") = i[[z? g;ﬁ @) (20" TizmEm 35 2 g
=-4.320x°y* B _ g b0
= 126(a1°l)()(t6b4) =56(8a%) F0
=2.016a"b 3.5
=-14ab
£ (Xio_[;ég;m[smde =T 8. (x— yz)11 donde r=8
_ 2 10-6 _ 7-1 -
- 1@[3@-[5[6 ( ) ( 2y) = li;?g%@%iﬁ%[s(x)n—7 (_ y2)8 1
-z0fe)oy) ot
=13.440¢y" = -330x"y™
9. (a2+b)15 donde r=10 10. (1— Xz)12 donde r=9
_ 1514130201100 BT ; ,yis-s /. 10 1201109 BT B . ... ]
=" paaserEe &) O =~ paassys V<)
=5.005a"b’ — 295
11 (Za—b2)6 donde r =6 12. (3X2' YZ)S donde r =5
' 8765 8-4 5-1
6BEABR2, o : _ 284 (_ 2
“T2mas 2 ) 1232 ) ()
=6(2a) (— b1°) = 70(81X8)(y8)
- _12ab1 =5.670x%y®
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V4a?b* =+2ab?
25x%y® =+5x°%y*
. ¥27a%° =3ab®

1.
2.
3
4. 3/-8a%°x™? =-2ab’x*
5
6
7
8

EELS

64x8y™® = +8x*y°

. $16a%b™® =+2a%b*

15 20,25

y2z% = X3y425

]

64a3X6y18

]

__4axzye

9. §/-243m°n™ =-3mn® 16.
10. ,/81x°y8z*° =+9x%y*z"°

y y 17
11. 3/1.000x°y"*® =10x3y®
12. g =+3a%pe &
13. {Baaole - szatp’ct

14.

J49a2"h*" =+ 7a"p?"

15 5 _x5ny10>< =_Xny2>< 20

=%
V 25x 2L \oy™ Ty

2‘7151 / 1256 __5x°
X 216mZ  em’
51110
5/— ab -— alB az
32X15 23. 9 :_
b9 27 3
012 3bc
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1 v 16x°-24xy* +9y*

4x -3y’

-16x*

- 24xy? +9y*
0

(B-3y’) (-3v°)

-24xy* +9y*

2 | 25a* - 70a° + 49a%%2
- 253"

5a’ - 7ax

(10a? - 7ax) (- 7ax)

- 70a%x + 49a°x>
0

3. \/ X' =4x® +6x% - 4x +1

-70a°x +49a°x’

X2 -2x +1

-x*

-4 +6x°
43 - 4x*
2x° - 4x+1

- 2%% +4x -1
=

4. 42" +42°+5a’ +2a +1

(2x2 - ZX) (— 2x)

= -4 +4x°

(22 -ax+1)()

=2x% -4x +1

2a% +a +1

-43*
4a° + 53>
_4a3 — aZ
4a®+2a+1
-4a*-2a-1
—

(4a2 + a) (a)

=43 +a?

(4a2 +2a +1)(])

=4a* +2a +1

5.y n-100°+ 2907 - 200 +4
- n4
-10n% +29n?
10n® - 25n2

4n*-20n+4
0

n? -5n +2

o e

=-10n° +25n°

(2n2 -10n +2)(2)
=4n? -20n +4




6. \ X -10x° +25¢* +12x° -60x% +36 |x° -5X +6

6

- X (2x3 —SXZ)(—5X2)
-10x° + 25x* = -10x° +25x*
10x® - 25x*

12x°-60x¢ +36 | (2x°*-10x° +6)(6)
-12x% +60x? - 36 =12x° -60x2 +36
0

7. 16a°-24a° +49a* -30a% +25 | 4a* -3a’ +5

-16a° ( 4 —362)(-38.2)
- 24a° +49a* = -24a° +9a*
24a°- 9a*

40a*-30a2+25 | (8a*-6a2 +5)(5)

-40a* +30a% -25 =40a* -30a° +25
0
8. \/ X2 +4xy-2xz-4yz +4y* +77 | x+2y -z
-x (Zx + Zy) (2y)
4xy-2xz +4y? =4xy +4y?
- 4xy -4y*
-2xz-4yz +7 (2x+4y—z)(—z)
2xz+4yz -7 =-2xz-4yz +7
0
9.y XZ+2¢ -5 -6 +9 | x*+xX° -3
- x? (2x6 + x3) ()
2x° -5x° =2x° +x°
-2 - x°
~6x -6 +9 | (2x+2x -3) (-3)
6x°+6x°-9 =-6x° -6x° +9
0
10, J 25 -70x° +30x° +49x* -42xC +9x2 | 5x* -7xF +3x
- 25x° (10x* -7 (-7%¢?)
- 70x° +30%° +49x* =-70x° +49x"
70%° -49x*
30%° -a2¢+9x | (10x* -14x +3x) (31)
-30%° +42x% -9x° = 30x° -42x° +9x?
0




11, 4a’+8ah-8a? -12ab’ +9b* | 2a? +2ab -3

—4a* (482 +2ab) (2ab)
8a’h-8a’h’ =8a%h +4a’h’
-8a’h-4a%’
-12a%? -12ab° +9b* | (4% +4ab-?) (-3?)
12a’h® +12ab® - 9b* =-12a%0* -12ab® +90*
0
12. \/ X243 -xF+2x+1 | ¥ -xP +x #l
-x° (2x3—x2) (- xz)
-2x°+3x! = -2x° +x*
2x° - x*
2x* - x2 +2x (2x3 -2x? +x) (x)
2x3-2x* - x? =2x* -2x3 +x°
2x° -2x%+2x+1
-2¢ +2-2x-1| (26 -2¢ +2x+1) ()
0 = 2x%-2x% +2x +1

13V X6 5 +16C -8 -Bx+4 | X -3¢ -2x +2

-x° (2x3 -3x2) (—3x2)
- 6x° +5x* =-6x°> +9x*
6x° - 9x*
- 4x* +16x° -8 (2x° -6x -2x) (-2x)
4x* -12x% - 4x? =-4x* +12x° +4x°

4x%-12x* -8x +4|
-4 +12¢ +8x -4 (2 -6x¢-4x+2) (2)
0 =4x%-12x? -8x +4

14, \/ XE+6x8 -8x° +19x* -24x° +46x° -40x +25 | x* +3x% -4x 15
(2x* +3¢) (3¢®) = 6x° +9x*

-x8

6x° - 8x° +19x*

-6x° - 9x* (2x4 +6x° -4x) (—4x)
-8x%+10x* - 24x° +46x° =-8x° -24x3 +16x2
8x° +24x% -16x°
10x* +30x2-40x+25 | (2x* +6x% -8x+5) (5)
-10x* -30x? +40x - 25 =10x* +30x* -40x +25

0



15 J -8 +16x° +4x° -22x* +24x +4X% -12x 49 | x* -4x® +2x 3

-x8

(2x* - 4x) (-4x) =-8x +16x°
-8x" +16x°

8x" - 16x° (2x* -8x* +2x) (2%)

=4x° -16x* +4x°

455 - 22x* + 243 +4x?

- 4x° +16x° -4x?
-6+ -12x+9| (21 -8 +4x-3)(-3)
6x* -24x° +12x-9 =-6x" +24x° -12x +9
0
16. |/ 9-36a+42a% -18a° +13a* -2a° +a° | 3-6a +a® -a°
-9 (6-6a)(- 6a) =-36a +36a
- 36a+ 42a°
36a- 36a° (6-12a+a?)(a®) =6a® -12a° +a*
6a’ -18a°+13a*
-6a’ +12a° - a* (6-12a +2a% -a°) (-2°)

- 6a® +12a* -2a° +a°

=-6a® +12a* -2a° +a°
6a’-12a* +2a°-a°

0
17, J 9X° - 24x° +28x* - 22x +12x% -4x +1 | 3x® -4x? +2x -1
-9x° (6x°-4x%) (-4x) = -24x° +16x*
-24%° +28x*
24%° -16x" (6x° -8x% +2x) (2x)
12x* - 22x% +12x° =12x* -16x° +4x°
-12x* +16x° - 4%
-6x + 8¢ -ax+l| (66 -8 +4x -1) (-1
6x°> - 8x* +4x-1 =-6x° +8x" -4x +1
0
18, + 16XC - 40X+ 73x* -84x° +66x -36x +9 | 4x° -5 +6x -3
-16x° (8x*-5x?) (-5¢) = -40x° +25x*
- 40x° +73x*
40%° - 25x*

(8x* - 10% +6x) (6%)

48x* - 84x3 + 66x° =48x* -60x° +36x°

- 48x* +60x°® - 36x*

243 +30 -36x+9| (8" -10x% +12x -3) (-3
24x° - 30x? + 36X -9
0

=-24x* +30x* -36x +9




19. \/ me - 4nPn+4m'n? +4m’n* -8n?n® +4n®
—nf
- 4ntn+4m'n?
4ntn-4m'n?

nt -2mn +2n*

4min* - 8n?n® +4n?
-4nvn* +8nfn® -4n°
0

(2m3 - 2n12n) (— 2n12n)
= -4ntn +4m'n?

(2m3 -4n’n+ 2n“) (2n*)

=4mPn* -8nn’ +4n°

20. \/ 9x° - 6x°y +13x*y? -16x%y° +8x°y* -8xy° +4y°

-9x°

- 6X°y +13x*y?
6x%y- x'y?

12x*y? - 16x°%y° + 8x2y*
-12x'y2 + AXY? - 4xPyt

33 -xPy +2xy? -2y°

(6x° - xy) (- %y) = -6xCy +x'y?

(6><3 -2x%y + 2xy2) (2xy2)

=12x*y* -4x%y° +4xPy*

-12x%y% +4x°y* -8xy® +4y°
12x3y° - 4x2y* +8xy° - 4y°

(6x3 -2x°y +4xy? —2y3) ( —2y3)

0

= -12x%y° +4x2y* -8xy® +4y°

o1\ 162°-24a%+25ah” -20a%’ +10a%h* ~4ab® +b°

-16a°

- 24a’h+25a"h?
24a%- 9a°h?

16a*0? - 20a%° +10a’b*
-16a'h® +12a%"° - 4a%’

Ua® -3a’h +2ab* H°

(8a° - 3a%)(- 3a%) = ~24a% +9a'b?

(8a® - 6ah +2ab?) (2ab?)

=16a'v® -12a%h°® +4a’*

- 8a%® + 6a’h* -4ab’ +b°
8ah’- 6a’h* +4ab’® -h°

(8a® -6a% +4ab? -b*) (-b°)

0

= -8a%h°® +6a%0" -4ab® +b°

22 \/ 36x° - 36x°y? +48x°y° —15x*y* - 24x°y® +28x°y° -16xy’ +4Y

-36x°

- 36x°y? +48x°y° -16x*y*
36x°y? - ox'y*

48x°y° - 24x'y* - 24x%y° + 28x%y°

- 48x°y* +24x3y° -16x°y°

6x* -3x%y* +xy® 2y*

(12x4 - 3x2y2)(— 3x2y2) =-36x°y? +9x'y*

(12x“ -6x°y? +4xy3)(4xy3)
=48x°y° - 24x%y° +16x7y°

- 24x*y*
24x*y*

+12x°y° -16xy” +4y®
- 12x%y° +16xy" -4y?

(12 -6x2y? +8xy° -2y") (-2y*)

= -24x*y* +12x%y° -16xy” +4y?

0




23, 4/ 25a° - 40a° + 26a*x? - 28a°%° +17a%x* —4ax® +4x°
-253°

ha® —4a’x +ax® —2x3

(108° - 48%x) (- 48%x) = ~408°x +16a‘x*

- 40a°x +26a” x*

40a°x - 16a*x’ (1063 -8a’x+ axz)(axz) =10a‘x’ -8a’x® +a’x*

10a*x? - 28a°x° +17a’x*

-10a*x*+ 8a°® - a’x*

(108° -8ax +2ax -2x%)(-2x°)
-20a®x® +16a%x* —4ax® +4x° = -20a%x® +16a°x* -dax® +4x®
20a°x3 - 16a%x* +4ax® - 4x°

0

24, 4a°-12a +17a° -16a° +14a* -10a° +5a° -2a +1
- 438

2a* -3a° +2a®> -a A

(4a* -3%)(~ 30%) = -12a” +9a°

-12a’ +17a°
12a’ - 9a°

(4&14 -6a’+ 2a2) (2a)

8° -16a° +14a* =8a° -12a° +4a*

-8a° +12a° - 4a’

- 4a° +10a* -10a° +58° (4a* - 6a® + 42 -a)(-a)

4a° - 6a* + 4a° - a? =-4a° +6a* -4a® +a’

4a* - 6a® +4a’-2a+l

42 + 6a° -4a’+2a-1| (4a’ -6a’ +4a’ -2a +1)(1)

0 =4a*- 6a® +4a® -2a+1

25, XO-2C +3C -4x" +5xC -8 +7x" -6xC 45 x4 | x* w3 ¢ & 2

(2x5 - x“)(- x“) =-2x° 8

— o

-2x°+3x8

27 - x° (26 -2x* +x¢) (3¢) =26 -2x7 +x°

2x8 - 4x" +5x°

-2x8+2x" - Xx°

(2x5 -2x* +2x° —xz)(—xz)
- 2x7 +4x° -8 +7x* = -2x7 +2x° -2 +x¢

22X =2x8+2x% - x*

2x° - 6x° +6x* -6x° +5x° (2x5 -2x* +2x3 -2x2 +x) (x)

-2 -2t 423 - X =2x° -2x° +2x* -2x%

—4xC +4X" -4 +4X -4x +4

4x° - 4x* +4x3 - 4x% +4x -4 (2x5 =2x* +2x% -2x% +2x —2)( —2)
0

=4S +4x* -4 +4xX% -4X +4
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9.

4 3 2,2 3 4 2 2
\/x7_4xy+62xy Ay Y L_ZW+L
Vo 37 15 5 253 5
x* (2x? 0 X’y
- 2 oyl 2xy)=- +4x2y?
5 T3 29 29) <y
4y N 62x°y*  4xy®
3 15 5
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2x2y2_4xy3+y74
15 5 25
. 2x%y? +4xy3 _LA
15 5 25
0
\/ a® 3@ 9 al’ 2 b | a® 3 B
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14. x> x
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X

43°
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15. \/
432

~ 25¢2

2a 19 5x 25x
5x 12 3a 9a?

2a 19

5x 12
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5x 4

(6x% +5) (5) =30x

e 2552
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2a_1 5x
5x3a
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50 25
0+ o+

45x 25x2
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N
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X=X QXL 2 ZXQ% ZL_“L ax
9
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EJERCICIO 216

1 i 8-36y+54y"-27y° | 2-3y
-8 3(2)*=12
-36y+54y° -27y° | 3(2)*(-3y)=-36y
36y-54y> +27y° | 3(2)(-3y) =54y

0 (-3y)’=-27y°




2. 3/ 64a° +240a'h +300a%* +1250° | 4a? +5b?

- 64a° 3(4a%)" = 48"

240a‘? + 300a%h* +1250° | 3(4a?)’ (502) =240a‘0?
- 2400’ -300a’b* -1250° | 3(4a?)(502)° =300a%"

0 (50?)’ = 1250°
3. 4 X+ + X 431 | X +x 41
-5 S(xz)2 =3x*

AC+6X +7% 3(x2)2 (x) =3
-3°-3x' - x° 3(x?) (%) =3x
3x*+6x°+6x° +3x+1 X% =x?

-3x"-6x*-6x" -3x -1 3(><2 +><)2 =3x* +6x° +3x?

0 33+ x) (=3¢ +6x° +3x

?;(x2 + x) (1?=3x? +3x

(1°=1
4 3 BC-12¢-6x +11C +3¢ -3x-1] 2 ~x 1

-8x° 3(2x?)° =12x*
~12x8 - 6x* +11%° 3(2x) (-x) = -12x¢
12x°-6x* + X° 3(2X2)(— x)2 =6x*
-12x* +12x° +3x2 -3x -1 (%)’ =

12x* -12x% - 3x® +3x +1]

0 3(2x¢ - x) =12x* -12x¢% +3¢¢

3(2x2 - x)2 (— l) =-12x* +12x°* -3x°

3(2x2 - x) (— 1)2 =6x% -3x
(-2°=-1

5. 3/ 1-9x+33x? -63x° +66x" -36x° +8x° | 1-3x +2x?
-1 3(1)*=3
- 9x+ 33 -63x° 3(0)?(-3x) =-9x
9x =27 +27%° 3(1)(-3x)" =27¢
6X* 36X +66x" ~36x° +8x° (-3x)" =-27¢°
-6x° +36x° -66x" +36x° -8x°
0 3(1-3x)° =3-18x +27%°
3(1-3x)" (2x2)= 6x* - 36x° +54x*
3(1-3x)(2x¢) =12x* -365¢°

(2¢) =8x°



6. 3 x°-9x°+33x* -63xC +66x° ~36x +8

-x8

-9x® +33x* -63%°
o9x* - 27x* + 273

6x* - 36x°+66x° -36x +8
-6x* +36x° -66x> +36x -8

0

X2 =3x +2

3(x) =ax*
3(x) (—3x) =-9x°
3(x)(-3x)" =27x

(—3x)3 =-27x°

3(x* - 3x)" =3x* -18x¢° +27x2
3(x - 3x)" (2) = 6x* - 36x° +54%°
3(x - 3¢)(2)* =12 - 36x

7. 3 X* -6 +12x" - 20x° +48x -48x" +48xC -96x° ~64

-6x2 +12x” -20x°

6x%-12x" + 8x°

(2)°=8
X2 -2x* -4
3(x) =3¢

3(x?)’ (—2x2) =-6x°
3(x)*(-2¢)" =12¢'

-12x° +48x° -48x* +48x* -96x* -64
12x° - 48x° + 48x* - 48x° +96x° +64

(—2x2)3 =-8x°

0

8. §f XZ-3 -3 +11¢ +6x* -12x° -8

3(x-2¢) =3¢ -126¢ +12x*
3(x2-2¢) (-4) = -12x° +48x° ~dex*

-y

-3x1 =3x8 +11x°

-3¢+ x°

-6x8+12x° +6x* -12x° -8
6x%-12x° - 6x* +12x° +8

0

3

3(x“ - xz)2 =3x° -6x° +3x*
) (-2) =-6x +12x° -6x*
?)(-2) =12x* -12¢2

(-2f--s

(x-
x*-x



g, 3 8x°-36x°+66x* -63x° +33 -Ox +1 | 2x* -3x +1

-8x° 3(2¢)" =12x*
- 36x° +66X" - 63x 3(2x)°(-3x) = -36x°
36x° - 54x* +27x° 3(2x2)(— 3x)2 =54x*

12x* - 36x% +33x? -9x +1
- 12x* +36x% -33x% +9x -1

0

10, 3/ 27a°-135a° +117a* +235a° - 156a’ -240a -64
-27a°

-135a° +117a* +235a°
1358° - 2253 +125a°

-3x)° =275
(-3¢

3(2x - 3x)" =12x* -36x° + 27
3(2x - 3x)" (1) =12x* -36x° +27°
3(2x - 3x) () =65 -9x

(1°=1

3a° -5a -4

-108a* +360a° -156a° -240a -64
108a* - 360a° + 156a° + 240a + 64

0

11, 3 a°- 6a’b+15a'* 208’ +15%b* -6ab° +b°

3(3a?)’ = 272"
3(3%)’(-5a) = -135a°
3(3%)(-5a)" =225a*

(-5a)’ =-1258°

3(3a?-5a)’ =27a" - 90a° + 7502
3(3a% - 5a)" (- 4) = -108a* +360a" ~3008
3(3a% - 5a) (- 4)° =144a° -240a

(-4)'=-e4

a? -2ab +b°

- 6a’h+15a*h? - 20a’h®
6a’b-12a’b* + 8a’b®

3a’*h? -12a%® +15a°h* - 6ab® +b°
-3a'h® +12a%*-15a%"* +6ab’ -b°

0

3(a?) =3a"
3(a?)’ (-2ab) = -6a’b
3(a)(-2ab)’ =12a'0?
(-2ab)’ = -8a%®

3(a - 2ab)’ =3a* -12a% +12a%?
3(a® - 2ab)’ (b)? = 3ah’ - 12a%° +12a%"
3(a® - 2a0) (b?) = 3a%"* -6ab®
b)-v



12. 3\/ X2 - Oy +42x*y? -117x%y® +210x°y* -225xy° +125y° | X2 -3xy +5y?

—x5 3(x)" =3x*
- 9xy+42x*y? - 117y 30¢) (-39)= ‘9X5y
X%y - 27x*y? + 27Cy° (Xz) ( ) =27x"y
15x°y? - 80X°y* + 210xy* - 225xy° +125y° (-39) =27y

-15x*y? +80x%y® - 210x°y* +225xy° -125y°

0 3(x2 - 3xy)2 =3x* -18x°y +27x2y?

3(x2 - 3xy)2 (Syz) =15x*y? -80x%y°® +135x%y*

3(x - 3xy) (5y?)” = 75x¢y* - 225%y°
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14. {/g80a’b’c?? =\/24 Ba’b*bc’? =2abc?® 4/5b

15. 3‘/5)(8 14,16 _3‘/5X8y12y2216 —3x2y3z" 4[5y2

16. E 5 32x2y11
5
=§ 5’25X2y10 - yZ 5 y _ 5 XZy

17. 2xy3/128x%y°
=2xy /2° 2x%y°y?
=22%xyy?* 3/2x%y* =8xy® §2x%y?

18. L foram
3a

\/?\/%

19. 33 375a°b
5x
20. %“ 81a’b =%4 3*a’b =§a b =a ‘{/B
21. [9a+18b=1[9(a+2b) =¥ (a +2b) =3,a +2b
22, 4/3a%° - 3a%’
= J3%? (a-1) =ab,/3(a-1) =ab,3a -3
23, V&Y' +16xy*
=2 2xy* (x+2) =2y2 [2x(x +2) =2y? |[25¢ +4x
24. [2X2 - 4xy +2y*
=206 -2+ ) =y(2(x-y)" ={x -y}v2
25. (a—b)(az—bz)
=\/(a-b)(a-b)(a+h)
-l (1) -0
26. + 2anT +4amn + 2an
:,IZa(m2 +2rm+n2) :,/Za(m+n)2 :(m +n)\/5
27 +/9a°-36a’ +36a
= /%a(a® -2a+4)
=3Ja(a—2)2 :3(a—2)\5 =(3a —6)\5
2 2,2
7. % 2476;3 =%V3E32;1iy_ 3;3[%32\/3__ az\/5
2
8.5 5?:3 =5 352[5rr4m o3 m_mi 5mn
3
9. 6 5a2 =6 ;gi . 226 s0aa=_- a /30
10, {E-22 1455
11. Si/;: ———\/5_2 =3¥/25
12. 3 i 2;33)( =233



/125 f53 2b 2[5b

2b% 3}====2p? 3 = 3ob=5%2b
13. 4p° 2%p° 207

2 [ 27 _2 [3°m@ab’* _ 23 .
£33 = = \/4ab2x2
14. 3 \/16a2b4 3V 25a%°  32%ab? b2

2 4 2
2xy 4 81 =2xy 4 3 2a’xy” 2[3xy4 4a’xy® =34/4axy®
15. A 27y 4 7
Xy
EJERCICIO 233
1 1
1 yfg=4/37 =3¢ =37 =3 8. {B1xy" ={3*x"y® =32x?y =y 3x
P . 10 10,,15
2 gt ot ot 5 9. 19321y
3. 327 =%/3 —33 —3% =33 SN2y ‘22xy =x\2y* =xy2y%y =xy 2y
PR 10. ¥64m°nt®
4 3he=§2% =28 =22 =2 1013
. . 2°men®® =22m2n2 =y2mn® =y2mn?n =ny/2mn
5. 3¥ea =3%2° =322 =322 =32 11 s/—343a9 2
6. {25a%? 23
s 2 s 11 =y 732%™ =72a2x? =x*y7a® =x*7a’a =ax*y/7a
=4/5252p2 = Z sz =55a5b5 =\/ﬁ 12. IW
1 1 2
7. 5§49a%* =5 §/7%a%b* =573a%b® =5 7ab? :mEnx5 =n¥m2x* =n Ym23x =nx3m?x

{4ab®x?

EJERCICIO 234

1 23=\7B=J12 8. 4m3/2m’ =3/(am)’ (2n?) =3/(64n) (2n?) =3/128n7

2. 3/5=,/3?5 =45 o Zax/@:‘{/ (2a)* (gab’ :z{/ (16a*) (8ab®) ={/128a%°
3. 5af—\/72-\/72

a a+b
. 7( \f \f 10. (a+b) Py a+b ,l +b a) =,/a* +ab
5. 3a\/g \/ [2& \/9a 2a _ 1 4 11. x+1 2X x:ile ,/ x+12x-,l2x +2X

6. 5X’y+/3= 5xy 3= 25x -,/75x4y212 (x- 1F
T oD, g - jeae
< o) =) e =

EJERCICIO 235

J3=4F =
1. J5=¢5 =¢/125 2. V2=42* =41 34 =2/4* =2/256



4. V2= =%f6ea
%/5:12 34 :1%

§/(5x)°

[
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1
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N
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>
w

o
1528 w 2l W
N NS
£y 2 X
b Ol «
11
22}
" " —
. 5 Y
=5 >
&) S/
L& =
X > " I;
2 =
! 1 ~N] ©
& Ml X
N Ol <
NEE M
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sl o
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&
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>
IS
1
£,
>
IS

~
~
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>
w
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5
—
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>
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~
@
1
]
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N
q
)
>
©

£
3&
I
)
®
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5
©
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EJERCICIO 236

1. /5 =45° =§/125

Luego el orden es:\/g , %/5
2. §/15="/(15)* =%/225

Luego e orden es: 4/7 , /15
3. V11=§/(11)* =51.331

3/43=5/(43)% =¢/1.849

Luego @ orden es:3/43, 11

EJERCICIO 237
1.742-15J2=(7-15)v2=-812

2. 443-20y3+1943=(4-20+19)y3 =343 4. V2-9+2+3012-402 =(1-9 +30 -40)42 = 1812

V2t =%(2?) =31e0°
10.2%a =2%a* =2%a'

3V2b =3%/(20)° =3%6an®

4455 =4%(5¢°)° =4%125x¢
11. 33/a% =3%(a?) =3¥a?

} 3 118 3 1189
LA = R =5

43¢ =a%() =a¥x°
12.2m  =¥(m® =Yan?
3¥ax‘ =39 (a3x“)2 =3’

10 7y2 10 7y2
4 V3 =43 =327
Y5 =¢/5? =425
832 =432

Luego el orden es: ?/5 , ﬁ %/g
5. 43 =%3° —ZW

o i

Luego el orden es: i/z i3, Y15
6. 2 ="2" =ea

Yo ="9* ='Y81

Luego el orden es:%/g L2, Q/g

3. J5-22.5-85=(1-22-8)J5 =295



3 1 3 1 3-2 1 10. 3x y+(a-x)\/?—2xﬂ
. B P PRI (oanx-2) i-ayi

3 3 [3-50 = 2 11. (x-1),/3 +(x-3) V3 +4 3
> gﬁ_ﬁ_%_@ﬁ_%@\@__g\/é ix(x—);/:x—(;(+4))\/§=2x\@

1 2
12. 232 -Z%2+232
NN N 0
=R-5+ RV E =2 :%1_&2@{:@—2%@{:5%
1 1 3 3 3 3
—+/3+54/3--+/3 3 1 1 36-15+10 31
O 13,5324 Vg 2= g B2 12

1 1 2+40-1 41
:@Z+5—§QI=§ 8 Q‘/é: E\@ 14, x3\/a7—(a—2x)3\/a72 +(2a—3x)§/a72
9. aVb-3avb +7avb =(a-3a+7a)b =5avb =(x-a+2x+2a-3x)3/a® =a3la®

1 3
7. 2\/5‘5\/5*’2\/6

EJERCICIO 238

4. 7850= 7 /FHER= 7BBJ2=1052

1. 45= B =35 -4y320= -4/2B= -42°5=-32\5
-J27=-/B=-3/3 3/80=  3,/2'B= 32°5=125
-J20=-,/2?B=-2.5 -5,800=-5,/2 25 =-5@2° B2 = -100/2
Entonces: Entonces:
=3./5-3/3-25 =105v2 -100+2 -32+/5 +12+/5

=(3-2)v5-3/3=45-3/3
2. 175z [#T=5/7

V243= [ (B=9V3
-J63= - \[FT=-3V7
-24/75=-2,/5 B=-10+3
Entonces:

=547 +94/3-3y7 -10V3
=(5-3)v7 +(9-10)v3=27 -3
3. 80=

2 B= 22./5=4.5

-24252=-2 |22 B T =-2R2BJ7 =-127

3J405=  3/3'B= 33 5=275
-34/500=-3,/2* B B=-32B5=-30/5
Entonces:

=4+/5+27/5-30+5-12/7
=(4+27-30)y5-1247 =5 -127

= (105-100)v2 +(-32 +12)+/5 =512 -205
10— 1

Eﬁ- 5,/2 B=43
—% 18= —%,/3%2:—&

3 3 4 —

Z‘/‘T: Z,/z B3=33

1 1 e

éﬁ—édz RF =42

Entonces:

:Jé+3\/§—ﬁ +\/§ :(]_ +3)\/§ :4\/5

3 3 223
.Z«/17 =5 2‘n1= TJE:SJE

2 2 238
~ V8= F B 5=-2V5

1 1l 2
8\/32 = 8,/2 = 8[5-[5
1 1 5

g*/27 = ¢{5al= g\/11=\/11

Entonces:
=3J11+4/11-2./5+/5
=(3+2)v11-(2+1)v5 =4411 -5



7.

1 e 5 [3 515 1
147+ 7\/5-«/5 10, o2z [Z=iV15 13,
7 . 3\s5 3Vs? 73

_2 7oo=_7\/W=-2ﬁ 13 13 1
5 -_ == - —:—7\/5
) el 2\a 2227 4
15V28= 10\/27 eflo g5 L 1

2 2
\15 FEH - 3
émz E;\/3'87[:3:9«/5
1 3 1
. 3,/—= 3 =—4/3
Entonces: 12 22 ZI
1
:@+9J§—2ﬁ+gﬁ Entonces
1 1 1 1
1 ==4J15-2415--4/3+Z
=(1+9)V3+0-2+20V7 3‘5 S‘E’ 4\E'+2\/é
5 11 1 14.
) TN
=10\/§—gﬁ 4+2 V3 4\/5
1 1
{25
- 1 11. 5V128= 5,2°2=4042
3oz BEESE S N
3 3V3™ 3V 9
\/;: 2" -51/98=-5,7"2=-35y2

Entonces: 1 —1\@

1 .- 1. 1 27" 9

:7\/§+*\/§_7\/§ 27 o
3 2 2 Entonces: 15.

B a1

5.1
551
\F‘ 32[5 3%)

12.
1 __=
\E Sl
Entonces:

=SB~ VB2 B +6

e [ g 2

:5\/54-6\/6

=40+/2-3542 —%ﬁ %ﬁ
= (40-35)v2 =512

24700= 2,225 (7 =207

1
—15,/4—5-—15 =-45

5
FE

5 5 _ 16.
4\/;_ 4,/24—\@

1 7
-56,==  -B6, |- =-

7 \/;
Entonces:

=20J7-8V7-5+45
=(20-8)v7 =127

o
g’\)
&
Py

Ja%=  7°b=7+b
-v9ax’ = -/Fax® = -3xv/a

entonces:
=5x+/a-3x+/a+7+b
= (5x— 3x)\/5 +7+b
=2xJa+7+b

2\/% =2my/n
_Jontn= —J/Znfn = -3mvn
Viem? = 2°mmn? =4ndm
-Vamn? = -2 = -2nym

Entonces:

=2my/n-3myn +4n/m-2nJm
= (2m~-3m)v/n +(4n -2n)vm
=-mJn+2nJm

a/320% =,/ 2 Bx =Ba B¢

- 7+/5a%x = -7a+/5x
—(a—4b)x/§

Entonces:
=8a+/5x - 7a+/Bx - (a - 4b)/Bx
= (Sa— 7a-a +4b)x/§ =4b+/5x

W:m :3\/ﬁ.
-5/x-1
Entonces:

=3/x-1+2,/x-1-5/x -1
:(3+2—5)\/ﬁ =0



17. 2 ax+3a4 24 a* a? \/x +3y
9x+27 -—a ,/ 3a? . /x +3y
J25a'x+ 75aty = ,/5%a “ 5a? \/x +3y

Entonces:
=2a’ [x+3y -3a’ \[x +3y +5a° [x +3y

:(2a2 -332 +5a2)m =43’ \[x +3y

a+l

18. 3 L

-Jaara=  -J2*(a+1)=-2/a+

(a+1)\/;=(a+1)m=m

Entonces:
=3a+1-2[a+1l+ a+1=(3-2 +1)a 1 2,/a 1
atb (a_ )

a’-b’ 2 _p2
ab aof
_(a+b)\/§= —(a+b) g;lsz:-\/ﬂ
(2a—2b)\/g=2(a-b) (:__bkazzzﬂ

entonces:

—,at+tl=3/a+l

19. (a-b)

= fa?-p? -.[a? -p? +2\Ja-b =2\/a-b

4. 53/48= 53/2°6=103/6
-33/3.645 = -333¥B=-2735

-23/384=-232°6=-8%6
431.715= 437°B=28%5
Entonces:

=10%/6-8Y6-2735+28%)5
:(10—8)%+(—27 +28) 35 =23/6 +3/5
6. =324= 323[3 i3
‘5@:3@:‘2%
12’3 375= %Jﬁ:s%

Entonces:
=3/3+333-232-32
=(1+3)33+(-2-1)¥2 =433 -332

EJERCICIO 239

1. Y54= Yrz=32
-Y24=-3y2°B=-2%3
-{16=-3222 =232

Entonces:
=332 -232-2¥3 =2 233
, 0= 3f2FBE=235
Y1.029= 37°B=7%3
-3/625= - 35 B=-53/5
Entonces:
=23/5-535+7%/3
=(2-5)3/6+73/3=73/3-335
3. 23250= 235°2=1032
-43/24 = -432°3=-8%3
-63/16= -632° 2= -123/2
32.187=  3FB=933
Entonces:
=103/2-12%2+9%/3-8%3
=(10-12)32 +(9-8) ¥3=%/3-232

Ya1=  3*3=3¥3

33375 = -335°B=-15%3

3/686 = Y= 732
23648=232°@3°B=12%3

Entonces:

=333 +1233 -15 Y3 +7 Y2 =732

3 3
-3 - =3 3 =23
V625= Cy5'5 335

_§3 —_§3 6 —_n3
2\/19 = 2,/2 B3=-6%3

ES 1.715=
-31.715=

—ga/ﬁ:—gszwz -3%3
Entonces:

=335+ 3/5-6%/3-33/3
=(3+1)3/5+(-6-3)3/3=4%/5 -9%/3

1
=3 7°B= 35



1 1
3/ == 33— =23
8 4 2° 2\/E
1 9 1
3l== 3= ==3/9
3 3 3f
2 2 1
-3 —=-3==-=3/2
27 3 3\/7
Entonces:
1 1
2-332+530

13 13 3
:§\/§—E\/§+ 39
legﬁs@iﬁs@

1 4 1,
i —==3/4
16 2° 4I
1 4 1
3l == 3—=2=34
2 28 2\/7
7 7
-23|—=-23— =-3/7
fo=27 =7
Entonces:

1

2 2
1. Z313s= §Vﬁ:z%/é
L e
7 1 7,
J\ﬁ 2 ‘F
—203\/% —20\/; -23/5

Entonces:

1 7 1 7
=235-2%5+232 + V2 = +5R2=32

11 3
A+ AT X7 = +5 (A= VA

12. 33-24=33/(-2)’B=-6%3

-ay-81=-43(-3) B=12%3
~y-375=-3/(-5) B=533

Entonces:
=-63%3+12%3+5%3
=(-6+12+5)33=11%3

13. 43-320= 43/(2°(-5)=163-5

-103—40:—103(2)3(—5):—20§/75
-23[-84= -23(3°(-2)=-632
33/-1.024= 33,/2) (-2)=243/-2

Entonces:
=163/-5-203/-5-63/-2 +243/ -2
= (16-20)3/-5 +(-6 +24)3/ -2

=-43/-5+183/-2
14. 3%2a°=3a3/2

-b3128=-b32°2=-4 32
(40-30) 32
Entonces:
=3a3/2-4032+(4b-3a) 32
=(3a-4b+4b-3a)3/2 =0

15. a3/250b=a 3/5° 2b=5a 3/2b

-3/3p° =-b3¥3
-53/2a%=-5a 320
D33

Entonces:

5a3/2b -5a3/2b -b¥/3a+ B 3/3a
=(-b+m) Y32 =20 Y3



EJERCICIO 240
- 36=118=//3"2=3/2

[

9.3

2. 5/212+/3=10+63 =10,/32 7 =304/7 10.
3. %m@z—:;,/—zg =;,/_72 B=J6

4. 3128/9=3108 =3/3° 2 =3 3[4
5, %%/Eﬂz 3/50 =10 3750 =10 §/5° B =50%/6

6. x@%@%\/_maz =xJ10

7. 5412 34/75 =154/900 =15 /2% @2 B2 =450

8. % Y9a? 8 Y3ab =6 Y27a% =6a ¥3°b =18a Ib

EJERCICIO 241

1. V2-43
V2
=Ja-\6
=2-J6

2. 7J/5+543

2y3
=144/15 +104/9
=144/15 +30

3. 2y3+45-5/2

4415

=845+ 4475 -2030
=423 5+/5 3-5y%0)
=4(675+5V3-530)

4 V2-43
V2+243
Ja -

+2J€—2J§
:\/Z+£ —2«/5
= 2+J6 -6
= J6-4

V6 314 24/35 =6,/2.940 =6 /2% 72 115 =84 /15
L mdmdim

:$1/19.4o4 :%,/22 72 3% M1=6411

11. 3%%%@ 320 =2 3/13.500 =2 M:go%
< AL
14. %\/772[6\/%:2\/5_?:2 %:y% 2xy
5. V5 +543 8. 745-1147
245 +343 5J5-847
225 +10415 35425 -554/35.
+ 3415 +154/9 - 56435 +884/49
=225 +13415 1549 =354/25 -111y/35 +88/49
= 10 +13415 + 45 =175-1114/35 +616
= 55413415 =791-111y35
. a2 o, V235
53 447 2-3
1521-1049 Va6 +/10
- 8421 +12./49 Vo 15
=7421-1049 +12,/49 =Va +/10 -Jo 15
=7,/21-30+84 =2 +0-3 5
=7.21+54 =/10-415 -1
10. V2-33+45
7. Ja -2 2+243- 45
Ha ek Ja-3J6 10
3Va’ -6/ax +2.6 -64/9+2415
+ a2\ VIO +3VI5-4%
=34a? -5ax -24x* =Ja-6 -6+/9 +5115 25
=3a-54/ax —2x =2-6 - 18 +5y15-5

=5415-+6-21



11.

14.

24316 +5
V3 +/6+345
2/9- {18 + 15
+2418 -J36 +4/30
+6415 -34/30 +3425

=249 +,/32 2 +74/15 —/36 —24/30 +34/25
=6+3+2 +74/15 -6 —2,/30 +15
=74/15 +342 -2,/30 +15

Ja+. Ja+1l
Ja+2./a+1

Jai+.a’+a

+2,/a’+a+2 (a+1)2

=Ja? +3/a% +a+2 (a+1)2

—a+3,/a’+a+2a+2

=3a+3/a’+a +2

2Ja-3/a-b
3Ja+./a-b
6/a? -9,/a®-ab

2.a’-ab-3 (a—b)2

=6va? -7,/a’ -ab-3,/(a-b)’
=6a-7,/a’-ab-3a+D
=3a+D-7/a’-ab

A1- X2 +X
2X+4/1- X2

2%y/1- X2 +2x°

=31-X2 +23 + 1-%P

=3x1- X +X° +1

15. atl+,/a-1
Ja+rl+2./a-1

20 -1+2,/(a-1

= a+l +3.a’-1+ 2a-2
:361+3,l:512 -1-1

16. 2,/x+2-2
X+2-3

2y(x+2)" -2/x+2
-6,/x+2+6

2
=2/(x+2) -8,/x+2 +6
=2Xx+4-8,/x+2 +6
=2x+10-8,/x+2

17. 3Ja-2Ja+x

2Ja+3.Ja+x

6va? - 4./a% +ax
+9,/a’+ax -6 (a+x)2

=6va? +5a% +ax —6wl(a+x)2

=6a+5,/a’ +ax -6a -6x

= 5,/a® +ax -6x

18 VAtX-ax
Jarx-2/a=x

~2,Ja X +24(a-x)’

=J(a+x) -3/a®-x +2y/(a-x)
=a+x-3ya*-x* +2a-2x

=3a-x-3,a’-x*



EJERCICIO 242 5. By = 12/725x2y3 8 \2x= 10/72)( 13/7

_10 2 10
1 x=%x s eyt VAx=Y(2x
Y2x? =‘l(2xz)2 ={/4x* 61125)(2 - 12/(125)(2)2 10/255 1924 52 10 16X2
W@MX“ ={/4x” = 215 625x* I
_6[1,6 == ===
=V 2015 625 y° 02f15.625¢ | 2'X°
— 6 5 1
=X = 2/244.140.625x°y° =¥2°% =(2x)0 =(2x)2 =y2x
2. 342ab=34 =3%4a%? _ 1zl5lzx1oyg 52/xi0y° 2 ib_ge Zbg 2, &3
3@@1\/&1 :12\/32a5b2 o, 2 it = 23{ame) %3Va 3{at " 3Va
- 1247 Za‘al? 5 3,/a* _3 |0a Efz_ 3, a
— 215/ 45 40 A\l a2 " a Dzz ~a 414
- 2nadoa? —3\/4m1 8\V4b* 8\02°p’0 8\2'b
35 i _3us[(,2 4 \3 2 [2°p® 3 | a*
N 3'79x2y: ((9X2y)2 2 /16m n-43\l(4 m n) 5e = %e i
=¢/81x’y? = Vamn® 1 1 [2%ab° 1
i ’ =l 72\ 2o w2
§/81x*y? [R/81x° =§/6.561x°y? Elsrsnfoélw
=6/3 [$2x6x3y2 T 15/ 411 2213 11 =}6 @}g :}3/1
- 3% §/0xy? "2 10. Y37 2\O30 "2V 3
715/ 22 2 3
3/ 212 — 12/ 21024 2 2 §3}:§6§}g—§ai
4. Y2 =%/(a%0?) e — 2V9 2\l " 2V3
=2/ a80° V2 27mim 1131
3 e =mzeme 213 2\3 V2R
243t =2%/(3a%) 5 [F
1 Y
=2 ¥27a%° 7' =% %@j = 4\E
Fa®o® 2 ¥/27a%? = 25/27ab" %_6/7 2V =4 _342
- - 4\9
=2%/27a%a "
; 8 =g X =g/ X _3,/8
=2a V27ab" 8 “a\F
1, 1,4 1,2 1 1
=-8x =— =— =3 ==3
EJERCICIO 243 2 ;@5 =5 @2=,33 =%
46
e, 2&
PNE) 33/16a° _3, 16a 3{/—3 e
5. 3on =, V8 2’a
2\/5 \/— 2a
2 70/ sla 5% 5 1 1
1= E\/; 15 |2 ‘/7 ‘/? 1
—4/3 = = — =—4/3
2V 4 2 3y 6.10 2 60|2 4 775V
3 g& 6V x 3 3V3 3

R e e e

5/3xy 5 V 3xy




EVAS

EJERCICIO 244

1. ¥2=322
J2=82°
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=63(,-1) 57 (1) - 60484 ({-1)
=63(-1) _15(-1) =600312(1)
=-63 s =360

3.5/-363,-64 7. 20T 11. -5/-xB/-y
=56,/-13B./-1 - 2y7 [F1BYANT {1 :‘5\&\/‘713\/?\/‘71
=30,/-132,/-1 6T (1) =-15(y-1)
=960(/-1) =1217(-1) =-15(-)

-sol-1) S =
=-960 o[BI 12, -4+-9

a.4-34-2 =7/-12/-18/-1 -25--16
=V3y-182-1 ==} 10(/-1) +15(y-1)°
:\/6(\/_71)2 =42@ ‘/__1] - 8(\/—71)2—12(\/—71)2
=6(-1) - a2 10(-1) + 7(-1) -12(-1)
=-/6 =-42i = -10-7+12 = -5

13. J-2+3/-5 14. 2,/-2+5,/-3
22-6 2473
R 247 +s6(()

s3] -3 -o.6(71 2008 (1
a(-1) - 90(-1) (-1 -3v6(-1) - 60(-1)
= -4+90 = -4+3/6+60
= 8 = 56+3/6
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V16 a1 Y10 V101 _ 10_fr \/—_81_9\/—_1_1_9\/5_9\/5_3\/5
Lt 2 Ve T 3 B B e s



2\/_6\/_\/_6\/_6\/_622 o3

4.\/% 3\/_\/_1 \/gﬂﬁ - J-6 Jey-1 e V36 6
J-5 Byt ~315 3%l 55, &
gL D
~36 eoJ_ > ﬁ:\‘{;\/\/__l ‘/EL{/_ mataral
6 5\/_ _10\/_ 10. 44__31020=@\/___11=i/%=@=452=5i=5;=\/§

EJERCICIO 257

1 2+3/-1 4. 5+ -1 7.2+ -2
5-2,/-1 7+2-1 4-J-3
b e o(1-87)
214101
21+10i 6+ (J2i-3i)
2. -4-5/-1 | 6+(/2-3)
~2+8(1 > 2 ) z: 8. 7+5
~6+3/-1 ~10+13i V2- -9
-6+3i 5 +3i 4+ /16
3. 12-11-1 6. 1 - i (3++2)+(V5-1-8 /-1 +16./-1)
8+74-1 j_* 3 (3++2)+(v5i -3i +4i)
20—4ﬁ - i/_; j_l (3+ﬁ)+(\/§i+i)
| (3++2)+(5+1)
EJERCICIO 258
1. (7-2-1)+(7+2471) 3. (9+v3)+(0-iV3) 5. (8-3/-2)+(8+3/2)
=(747)+(-2+2)y1 =(9+9)+(i -i)v3 =(8+8)+(-3+3)v2 1
=72 =912 =812
=14 =18 =16
2 (—5—3\/—71)+(—5+3\/Tl) 4. (—7—5\/—71)+(—7 +5 —1) 6. (ﬁ+i\@)+(ﬁ-i\/§)
=(-5-5)+(-3+3)y1 =(-7-7)+(-5+5) 1 =(V2+42)+(1-i)3
=-52 =72 .y



EJERCICIO 259

1. (3-2-1)-(5+3/-1)
3-2/-1
-5-3,/-1
-2-5/-1
-2-5i
Z(&AJfﬂ—@—mJ?Q
8+4\/T]_
—3+1o\/_71
5+14,/-1
5+14
3. (-1-y1)-(-7-8y)
—-1- \/Tl
+7+8,/-1
6+ 7\/71
6+7i
4. (4-7/-1)-(5-3/-1)
4-7/-1
—5+3\/71
-1-4/-1

-1-4i

EJERCICIO 260

SRR

21

I
ST

5232
ﬁ

2. (7+3\/T]_)_(7_3\/T]_)
7+3,/-1-7+3,/-1

=(7-7)+(3+3)y1
_Gﬂ

5. (15-4-1)-(8-7/-1)

15-4,/-1
-8+7/-1
7+3/-1

7+3i

6. (11+80,/-1)-(3-50,/-1)

11+80 \/Tl
-3+50,/-1
8+130,/-1

8+130i

. (5-J=25)-(3+6)

5-J-25
-3-6
2+(-/25 /-1-6i)
2+(-5-6i)
2+(-11i)
2-11i

3. (-3-7/70)-(-a+7)

-3-7/-1+3-7/-1
:(—3+3) +(-7 _7)\/T1
=-72-1

=-14

o [s 25y

-5+ —2+5+\/—72
=(-5+5)+(1+2)v2 /1
:2&\/?1

=242

8. (4+JT5)—(2+\/T;3)
4+\/T5
_2_\/_73
2+45,[-1-43 /-1
2+(\@i-\@i)
2+(15-3))
o. (V2-5,~1)-(3+6,-1)
V2-5i
-/3-6i
(V2-+3)+(-5
(v2-+3)+
)

(-si-6i)
-

11i)

15+(—ﬁ\/_71_\@\/_*1)
15+(-ﬁi-\@i)
15- (7 +4/3)i

(2r73)-{2-3)

2+ﬁ 2+\/73
(\f f) (1+1)\E>\/71
:2\@\/_71

=243

(- B-a72) (-5 442

—Jg—4ﬁ+£_4ﬁ
-V5-4./-2
+45-4,/-2
-8 —2:_8\/5\/TJ_
= =842



EJERCICIO 261

1 3-4/-1
5-3/-1
15-20,/-1
- 9 ~1+12(-1)
15-29,/-1+12(-1)

15-29i -12
3-29i

2. 4+7/-1
-3-2/-1
-12-21,/-1
- 8/-1-14(/-1)

-12-29,/-1-14(-1
-12-29i +14
2-29i

3.7-/-4
5+,-9
35-514,/-1

+ 748 -1-v4 8 (1)

35-10,/~1+21,/-1-36(-1)

35-10i +21i +6
41+11i

4.8-/-9

11+/-25
88-114/9./-1

+8425,/~1-4825(/-1)

88- 33i +40i -15(-1)
88+7i +15
103+7i

. 3+)-2

5--2
15+5y2 /-1
-342-1-42.2(/1)

15+2+2.-1-V4(-1)
15+2+/2i +2
17+2+/2i

. 4+/-3

5-y-2
20+5y3,/-1
~42-1-2 (1)

20+5v3i-4+2i -6(-1)
20+(5v3-442)i +16
(20+6)+ (543-442)i

245

3+ -2
J6+4345,1

#2215 (1)

J6+15i +/4i +10(-1)
J6+(v15i +2i) 410
(V6-10)-+(115+2)

JB+y3

J5+2,/-3
V2544543 /-1

+245y3,/-1+279({-1)

5+/15i +2+/15i +6(-1)
5+3415i -6
3V15i-1

EJERCICIO 262

1 (1-i

)
.,

2 fro)o-2)
-
i9—[4_(—1)]

5 (v2-5i)(v2+5i)
-6
:z—lzs(ﬁ)z]
iz—[zs_(—l)]

4. (243+4i)(243-4i)
=(243) - (i)
:4(3)—’16( —1)2]
i12-[16_(—1)]

1+i)

n -

=81+5=86



EJERCICIO 263

s 8-51 7-6i 56-83i+30i° 56-83-30_26-83
1ﬂl+ﬂ 4 7+6i 7-6i 49-361°  49+36 8
w2 -1+((1) 1e2i-1 2 4+-3 5+4/-3_20+21/3-1+4(J3) (1)
R 2" 5.5-4-3 b+4,3 25-(443,/-1)
3+ /-1 3+ﬂ _20+214/3i-12_8+214/3i

2 5151 © 5-(-48) © 73

_9+6-1+(-1) 0+6i-1_8+6i _4+3) V2425 4245
o-(Ff o1 1 5 6. 4N2-\-5 M2 +|5

5-3/-1 3-4,/-1 :4(\5) +9246./-1+2(\5) (-3)
3 3441341 16(+2)° - (v5,/-1)
15-20-1+12(-1) 15-29i-12 3-29i _ 8+9410i-10_9+10i-
o-(a1f o-fws(-1] B ms 3

EJERCICIO 265

1 3x2-5x+2=0 2. Continuacién 4 2 =16x - 63
Xz_ﬁ 2 _ -0 (3o, [36L x? -16x=-63
3 53 , 8 |64 x? -~ 16x+64 =64 -63
2-X__% 3 .19 2
3°73 K=o (x-8)°=1
2 DX, 25_25 2 -3+19 16 x-8=t1
3 36 36 3 XF—g— =g 72 x=8%1
@X‘*g 25-24 L .73-19_ 22 1 x,=8+1=9
2 8 8 4 X,=8-1=7
1
X_g:i 6 2 _
AN 3. X +11x=-24 5. 12x-4-9x* =0
- 121 121 2
X=—+= FlX+ === -9x° +12x=4
e X+ 1x+ == === 24 i
5+1 Ox°-12x=-4
AL Lt 121 96
17 6 2_2x_ 4
(57142 u o
"6 "6 3 x+ oy é o x4 4 4
2. 4x? +3x-22=0 2 114 ] 39909
, 3% 22 x=-Tt— _2H.
X +?:Z 2 2 3 =0
-11+5_ -6
, 9 11 9 = —=- _
X +?+&:E+& 2 2 —5—0
L o-1-5_-16_ 5
QX § :352+9 2 2 - 2 X =X, ==
8 64 3

Continta



6. 5x* - 7x-90=0

_7+/72-4(5)(-90)
“ 29

7+ ./49+1.800
X=—

10

7+,/1849 7143
T 10 10
7443 50

10 10
7-43_ 36_ _,
X, = :——:—3g

10 10

7. 6x2=Xx+222
6x*-x-222=0

2(6)

_1x,/5.329
T
_1+73

12

1473 74
%= 1276
1-73_-72_
TR

ol

-6

x+11=10x>
10x2-x-11=0

= 2(10)

1% [1+440
=
121
T 20
(1421 22

1

20 20'110
1-21 -20_

20 20
. 49x% - 7T0x+25=0
_ 70%(70)* - 4(49)(29)

2(49)

_ 70%,/4.900-4.900

98

10. 12x-7x*+64=0
-7x?+12x+64=0
-121,/(12)* - 4(-7)(e4)
2(-7)
_-12+./144+1.792
O VI
_-12+,/1.936
T
_-12+44
T o-14
_-12+44
T o-14

13.

X=

32
==

_2%

_-12-44_-56 14.

%=1 Tt

11. x?=15x-56
x? +15x+56=0

Lo~ 15£1(15°-4(1)(56)

2(1)

=15+ /225-224
R
(o151

2
_-15+1 -14
T L

-15-1_-16
e

12, 32X +18x-17=0
-18+./(18)” - 4(32)(-17)

15.

176x=121+64x>
64x% -176x+121=0

_1761,(176)° - 4(64) (121)
B 2(64)

_ 176+ ,/30.976-30.976
- 128
176

%18

:1%

8x+5=36x>
-36x%+8x+5=0

-8+,/(8)” -4(-36)(5)
~ 2(-36)
_-8+,[64+720
T
-8+./784
e
o828

-72
_-8428_ 20 5
T T2 718
L .-8-28_-36 1
2 =72

T-7272

27x*+12x-7=0

x= -12+,(12)° -4(27) (- 7)
2(32) x= 227)
x:w _-12+./144+756
64 X= "
x=_18£42500 _-12:/900
64 T
x= 1220 _-12+30_18_1
64 T 54 54 3
_718+50_32_1 -12-30 -42 7
T 64 642 %= T 5 "9

-18-50 -68
X, = 64 = o4

= 1
=-13



17. 8x*-2x-3=0

16. 15x=25x* +2

25x% -15x+2=0
_151+,/(15)* - 4(25)(2)
h 2(25)
_15% ,/225- 200
=
= 15+ /25

50

X

=
a1
a1

EJERCICIO 266

1. x(x+ 3)=5x+3
x?+3x=5x+3

= 2(9)

_2%.,/4+96
e
Xzzrm
16
2410
T
2+10 12 3
T 16 16 4
2-10 -8 1

16 16 2

3. 9x+ 1:3(x2 -5)-(x —3)(x +2) 5,
9x+1=3x*-15-x* +X +6

Ox+1=2x*+x-9

x?+3x-5x-3=0

0=2x*-8x-10

18. 105=2x° +x

2x?+x-105=0

-1+ /(9? - 4(2)(-105)
“ 2(2)

-1+ [T+840
X=——
_-1:+/841
-
o129

4

1429 28 __

4 4
= I
2 4 4 2

25(x+2)" =(x-7)" -81
25x% +100x +100= x* -14x +49 -81
24x% +114x+132=0
4x%+19x+22=0

x*-2x-3=0 _ .
8+,/(-8) -4(2)(-10 -19+,/(19)° - 4(4)(22)
2 [ -alg 28 @00
X= 20 2(2) 2(4)
8+,/64+80 _-19+,/361-352
:ﬂ X:f X—T
2 8+12 -19+3
2t 4 X=——— X=
x== 4 8
-19+3 -16
2+4 6 :8+12:@: = :7:_2
%=—-=5=3 4 4 8 8
8-12 -4 -19-3 -22 |
2-4 - e S X, = T2 5
X, = =———=-1 %, 4 4 1 2 3 8 s
2 2 , ,
4. (2x-3)° - (x+5) =-23
2 _ _v2 _ _ -
2. 3(3x—2)=(x+4)(4—x) 4x°-12x+9-X 10><2 25+23=0
9x-6=-x* +16 B -22x+720 8 3¢(x-2)-(x-6)=23(x-3)
X2 +9x-22=0 J 2 (22)(2)-4(3)(7) 3x% - 6x- X +6=23x ~69
2(3 3x*-30x+75=0
-9+./(9)*-4(1)(-22) )
x= 200 22+ /400 x?-10x+25=0
X=
6 Enre
9169 22420 o (-10)° -4(1)(25)
T2 = 20)
=234, _2+20_42__ _ 10+ ,/100- 100
2 2 6 6 = >
_-9-13_-2 22-20 2 1 10
= 2 2 1 X= 6 6 3 X1:X2:E=5



7. 7(x- 3)-5(x2 —1) =x’ —5x(x +2)
7x-21-5x* +5=x* -5x* -10x
7x-16-5x> = -4x* -10x
-x*+17x-16=0

10. (x+4) - (x-3)" =343
X3 +12x% +48x +64 - x° +9x% -27x +27 -343 =0
21x% + 21x-252=0

-x*-x+12=0
_-172,/(17)° - 4(-1)(-16) 1(- 1) - 4(-1)(12)
X= X=
= )
-17++/225 1++/49
X=———— X=
-2 -2
_-17+15 1#7
T2 2
_-17+15_-2 78
T2 -2 “TT T2
_17-15_-32 177 -6
RIS T 2T %t 2T
8. ()(—5)2—(x—6)2 =(2x —3)2 -118 11. (x+ 2)3—(x—1)3=x(3x +4) +8
X% = 10x +25- x* +12x -36 =4x® -12x +9 -118 X2+ 6x° +12x+8-x° +3x* -3x +1 =3x* +4x 48
2x-11=4x" -12x -109 6x*+5x+1=0
4x*-14x-98=0 -5+./(52-4(6)(1)
2x% - 7x-49=0 T2
_7(-7) - 4(2)(-29) N e
= 2(2) T
7i\/m )(1:_5-'-1:_—4:—:L
X:T 12 12 3
7+ 28 X2='5'1=‘6=_1
4 T ac 2 12 2
_7-2 -1,
P 12.  (5x-4) - (3x+5)(2x-1) =20x(x -2) +27

25x2 - 40X +16 - 6x* —7x +5 =20x* -40x +27
19%? - 47x + 21=20x2 —40x +27
-x?-7x-6=0

74(-7)" -4(-1)(-¢)

(5x-2)" - (3x+1)° -x* -60=0
25x% - 20x+4-9x* -6x =1 -x* -60 =0
15 - 26x-57=0

26+ /(- 26)" - 4(15) (-57) = 2(-1)
X:
2(19) 7+ /49~ 24
N
26+ .[676+3.420 -
X:7
30 7+:/25
26+ 64 x=—",
X730
26+64 90 5 12 g
= =—=3 h _2__2_
30 30 e
)(:26-64-:—38:_1i X, = - :_—2:—1
2730 30 ®



EJERCICIO 267

1. X*=3x+2=0

x=1¢ [T+15

X=1+4
X =1+4=5
X,=1-4=-3

3. x*=19x-88
x*-19x+88=0

1), o)

2 g %8

4. X%+ 4x=285
x?+4x-285=0
4, @

=——+

S £\ (-289)
x=-2z,[4+285
x=-2£289
X,=-2+17=15
X,=-2-17=-19

5. 5x(x-1)-2(2x* -7x)=-8

5x? -5x - 4x? +14x +8 =0

x2+9x+8=0
9 [(9)?
X——Ei T_S
9, B
27 V4
w=_2, 1%

2"\ 4
x=-o4l="2ag
2 272
9 7 -16_
%" P

6. x2-(7x+6)=x+59
x*-7x-6-x-59=0
x> -8x-65=0

(e (-65)
X=4+,/16+65

X=4%9
X, =4+9=13
x,=4-9=-5

(x-1)° +11x+199=3%* ~(x -2)°
X2 - 2x+1+11x +199 =3x* -x? +4x -4
X% +9x+200=2x? +4x -4
x®-5x-204=0

8. (x-2)(x+2)-7(x-1)=21
X2 = 4-Tx+7-21=0
x?-7x-18=0

G 7)2

x= ~(-18)
! F
2"\ 2
w=ly /
2"
Z L 18
2 2 2
7 11 -4
%2722 R
9. 2x2—(x—2)(x+5)=7(x +3)

2x% - x2-3x+10=7x +21
x?-10x-11=0
-10) [(-10)°
), ey
x=5+%,/25+11
x=5++/36
X, =5+6=11
=5-6=-1

10. (x—l)(x+2)—(2x —3)(x +4) -x +14 =0

X*+x-2-2x% -5x +12 -x +14 =0

- x*-5x+24=0
x2+5x-24=0
5 (06
x=-o - (-24)
x--Et §+24
27 V4
o 5, [t
27V 4
Lo 5,116
T2 2 2
)%:—E-E—:;J-G:—S
2 2 2



EJERCICIO 268

8x 5x-1
2 1 2 1 7. + =3 mem=(3x+5)(x +1)
1 X X3 om=10 a4 4 (- 4) ¢ (x-5)=5(x* -59) +5 x+1 (o+9)x+)
5 210 ~ 8x(x+1) + (5x-1) (3x +5) =3(3x +5)(x +1)
2x*-5x=3 mem= 20 8x2+8 2 _E—Qy?
) X X +15x° +22X -5=9x° +24x +15
2x*-5x-3=0 5(x-4) +8(x-5) =4(x" -53) 232 + 30 ~5=9x? +24x +15
5+ (_5)2_4(2)(_3) 5x—-20+8x -40-4x* +212 =0 1452 + 6x - 20=0
= A2 _
X 2(2) IS0 gy [(6)? - 4(14)(-20)
5+ (7512 -13+J19° -4(-4)a52)  *7 2(14)
X=——m—— X=
2 2(-4) -6+,/1156 -6+34
X= =
x=221 13+ [169+2.432 28 28
4 X=—— g Xl_—6+34_28_
5+7 12 = ="
Xlziz—:g -13+51 28 28
4 4 X=—3 _-6-34 -40_
5-7_-2_ 1 R il
X, =——=——==— -13+51 38 3
4 4 2 X, = =—=-43
-8 -8 g 1 11
13 3 -13-51 - =2 -1 86
2. 4x-=== mcm=2x X, = 13°51_-®4_g x-2 x-1 6
X 2 -8 -8 _
8x% - 26=3x mem= 6(x-2) (x-1)
8% - 3x - 26 =0 5 1 6(x—1)—6(x—2)=(x—2)(x—1)
( )2 ©)(-26) X xpz L memEx+2 6x-6-6x+12=x* -3x +2
+ — — -
L 3#(-3) ~4(e)(-26 ) b 382
2(8) SQH*@ 1= x+2 mem= X .,
X 0=x"-3x-4
X:Siw[9+832 5X+10—X:X2+2X (_3) (_3)2
16 2 _ X=- + —(—4)
3+ 29 X°=-2x-10=0 2 4
~T16 -2) [(-2f 23,00
X_3+29_g_2 X:_(Z)t (4) _(_10) x-2i 4+4
16 16 - 3 [5 35
320 26, O st 5 5t
%=1 "6 B x=111 35 8
< x x =111 %72'272 7t
XX gy - e 35 -2
-6 2 3()( 5) mcm=6 %=1 Vi1 XZ:E—E:?:—]_
2-3x=18(x-5)
X ToxE o 1545
2 _ L —- =-— -
X-=-3x=18x-90 X X2 0. 1- 2X—3_X-2 _lo( +5)
x* = 21x+90=0 15x- (11x+5) = - x T T
(-21) [(-22f ¥% +4x-5=0 10(x+5)-10(2x-3) =(x +5)(x -2)
e e '
2 4 4 (4 (-9 10x+50-20x +30=x? +3x -10
==—4% el
2 e =T T\ ~10x+80=X’ +3x -10
2 4 X=-2+.[4+5 0=x?+13x-90
21 9 30 _
X1:?+§:?:15 X=-2%3 X:_£3+ (13)2 _(_90)
S22 9. 12 S, 2 éont'n’a
XZ—E-E—E—G )(2:—2— =-5 nu



9. Continuacién

x=-24 19, g0
T 27V 4

-13 23 10
= = =5

2 272
_-13 23_-36_

2 2 2 18

10 x"13_, 10(5)Z+3) I
X X
x(x—13):5x2 —10(5x +3)
x* -13x=5x* -50x - 30
-4x? +37x+30=0

-37+,/(37) -4 (-4)(30)
. 2(-4)
_—37i1/1.369+480
B -8
37+,/1.849
X=—""""7"""
-8
-37+43
-8
_-37+43_6 __3
nTTg T-8 4
-37-43 -80
X, = 8 :_78:10
11, X _X=2_5
"x-2 x 2
2x(x)—2(x—2)(x—2):5x(x—2)
2x* - 2(x* - 4x+4) =5x* ~10x
2x% - 2x* +8x -8=5x* -10x

X=

0=5x*>-18x+8

-(-18)£/(-18)" -4(5)(8)
X 2(9)
_18+,/324-160
X= 10

_18+./164

T 10

_18+2°@1 1842441 _ 9441
N 10 - 10 5
9+4/41 9-./41
X = 5 %= 5

13.

14.

4x* 1-3x _20x
251 4 3

mcm=12(x —1)

12(4x?)- 3(x-1)(1-3x) =4(x -1) (20x)

X

3x-1

48x% + 9x? -12x +3=80x? -80x
-23x*+68x+3=0

_-681,/(68)° -4(-23)(3)

2(-23)

_—68+£,4.624+276 -68+,4.900 -68+70

X

-68+70_ 2 _ 1

-46 - 46

—46 -46 23° %7 —z6

2x 7 _ _ _
_7—1_6_0 mcm—6x(2x 1)

6(2x-1)(3x-1)-6x(2x) -7x(2x-1) =0

X=

6(6x - 5x+1) -12x% ~14x% +7x =0
36x% - 30X +6-12x* -14x* +7x =0
10x* -23x+6=0

_23+,/(23)* - 4(10)(6)

2(10)

23+,/529-240 23++/289 23+17
X - - -

20 20
23+17 40 _

20 20

20

T207° T

5x-8_7x-4

x-1  x+2
(x+2)(5x-8)=(7x-4)(x -1)
5x% +2x-16=7x* -11x +4

0=2x*-13x+20

_13: (13)*-4(2)(20)

2(2)
_13+,/169-160 13+.9 13+3
= 4 T4 T4
13+3_16_,  _13-3 10 5
4 T4 72T 4 Ta4T2

5_

2

-46

_—-68-70_-138 _
a6 C -

_23-17_6_3
- T207 10

[NIE

3



Xx+3 5x-1
1 o1 ax+ 7
m=(2x-1)(4x+7)
(x+3)(ax+7)-(5x-1)(2x -1) =0
4X% +19x+21-10x* +7x -1=0
- 6% +26x +20=0
3x* -13x-10=0
(-13)"-4(3)(-10)
2(3)

13+

X=

13+,/169+120 13++/289 13+17
X= = =

5 6 .

18. Xz_l-le—Sg

40- 48(x-1)=29(x -1)

40- 48x +48=29x% -29
-29x% - 48x +117 =0

mem= 8(x2 -l)

6 - 6
_13+17 _30__ < _13-17
T 6 6 7?7 6

} 1 19.

_ —(-48)£/(48%) - 4(-29)(117)
= 2(-29)
48+.,[2.304+13.572 48+126
= ~58 58
. 48+126_174_ . _48-126_-78_
T Tgg s %7 s -5g ¥
_~4_ 2
6 3
1 x+1_2x+9
e s m(enea)xed

(x=1)(x=1)(x+3) (x+2)(x +1) x +3) {2x +9)(x 1)(x )

mem-=6(4- )(x+1) (o - 2x+ 1) (x+3) 5 +2x +1)(x +3) =(2x +9) (¢ )
6(x+1)-(4-x)(x+1) =6(4 -x) X243 - 2% —BX +X +3+X° +3x° 42x% 46X +X 43 2X° 2x x> 9
6x+6+x* —3x -4 =24 -6x 2X7+6x% +2x+6=2x3+9x* -2x -9
X%+ 3x+2 =24 -6x 0=3x*-4x-15
2 - =
X :9x 2270 424 -4(3)(-15)
x=- 22O (22) FC
9 [81 9 [169 -9 13 g2 AEA16+180 _4+41%6 4+14
S e e ) 6 6 6
9,184 -9 138 -22_ . A P o Y
WIS T T Ty T T T 6 6 6 6
X+4 x+2 1
17 35 x+3 24 mom=24(x+5)(x +3) 20. ngz_x x%1 mem= (x+2)(x-2)(x +1)

24(x+3)(x+4)-24(x +2)(x +5) =(x +5)(x +3)
245 +168x + 283 - 24x* ~168x ~240 =X +8x +15
48=x* +8x+15

(.8, [©

PR
x=-41,[16+33=-4 149 =-4 £7
X=-4+7=3 | X% =-4-7=-11

3(x-2)(x+1) - (x+2)(x +1) =(x +2)(x -2)
3x*-3x-6-x" -3x -2=x" -4
2x°-6x-8=x -4
x*-6x-4=0

(o

0=x*+8x-33

X=-tx T—(—4)=3¢,/9+4:31\/E
X =3+4/13 X, =3-4/13



EJERCICIO 269

1 x*-x-6=0
(x-3)(x+2)=0
X=3 X%=-2

2. x*+7x=18
x*+7x-18=0
(x+9)(x-2)=0
X=-9 X =2

3. 8x-65= - x*

x*+8x-65=0
(x+13)(x-5)=0
x=-13 x,=5

4, x? =108~ 3x
x?+3x~-108=0
108 2
5412 2°3B-3F
27|13 12-9=3

9 |3

3 (3

1

(x+12)(x-9)=0

x=-12 x,=9

5. 2x2+7x-4=0
(2x)?+7(2x)-8=0
(2x+8)(2x-1)
e
(x+4)(2x1)=0
Xx+4=0 2x-1=0

0

4 ol
%= %=
6. 6x*=10-11x
6x° +11x-10=0

(6x)* +11(6x) -60=0
(6x+ 15)(6x—4)_0
32
(2x+85)(3x-2)=0
2x+5=0  3x-2=0
5 2

)(1:—5:—2% X, :5

10

11.

20x? - 27x=14
20x% - 27x-14=0
(20x)* - 27(20x) - 280=0
(20x- 35)(20x+8) _ 0

54
(4x-7)(5x+2)=0
7, 2
Wt Xt
. 7x=15-30x

30x% +7x-15=0
(30x)*+7(30x) - 450=0
(30x+ 25)(30x—18)_0
56
(6x+5)(5x-3)=0
6x+5=0 5x-3=0
6x=-5 5x=3

_-5 23
%= g %=z

. 60=8x?+157x

8x*>+157x-60=0
(8x)* +157(8x) - 480=0
(8x+160)(8x-3)

8

(x+20)(8x-3)=0

x+20=0 8x-3=0

x=-20 8x=3

3

%"

. x(x-1)-5(x-2)=2

x?-x-5x+10-2=0

x?-6x+8=0

(x-4)(x-2)=0

x-4=0 Xx-2=0

X, =4 X, =2

(x— 2)2 - (2x +3)2 =-g0 15.

x> - 4x+4-4x* -12x -9 +80 =0
-3x* -16x+75=0
3x% +16x-75=0
(3x)* +16(3x) -225=0
(3x+25)(3x-9) _ 0

Continda

11. Continuacién
(3x+25)(x-3)=0

3x+25=0 x-3=0
3x=-25 X, =3

25
:—5_—8%

6 9_ 4 2
12, Z %" 3 mecm=3x

18- 27x=-4x?
4x2-27x+18=0
(4x)?-27(4x) +72=0
(ax-24)(ax-3) _
4

(x-6)(ax-3)=0
x-6=0 4x-3=0
X, =6 4x=3

3

XZZZ

X+2
+
X
X+2+x* =74
x>+ x-72=0
(x+9)(x-8)=0
Xx+9=0 x-8=0
X=-9 X, =8

(x+2)2—2X3_5=3 mcm=3

13. X=—  mcm=X

14.

3(x+2)" -(2x-5)=9
3x?+12x+12-2x+5-9=0
3x*+10x+8=0
(3x)* +10(3x) +24=0
(3><+6)(3><+4)_0

3

(x+2)(3x+4)=0

X+2=0 3x+4=0
X =-2 3x=-4
-4
=g =18

i+x:3X+15
X-2
ax+4x(x-2)=(3x +15)(x -2)
4x+4x* -8x=3x* +9x -30
x*-13x+30=0
(x-10)(x-3)=0

x-10=0 x-3=0

x =10 X, =3

mcm= 4(x - 2)



16.

17.

18.

6 _4_5
Xx-4 x 12
72x—48(x—4)=5x(x—4)
72x - 48x +192 =5x? —20x
5x* - 44x-192=0
(5x)? - 44(5x) -960=0
(5x-60)(5x+16) x+16)
5
(x-12)(5x+16)=0
Xx-12=0 5bx+16=0
X, =12 5x=-16
-16

X =g

mcm=12x (x —4)

=-3l
(x-2)"-(x-3) =37
X3 -6x% +12x-8-x3 +9x? -27x +27 -37 =0
3x?-15x-18=0
(3x)*-15(3x)-54=0
(3x-18)(3x+3)=0
3x+3=0
3x=-3
X=-1
mecm= 3(x+1)

3x-18=0

3x=18

% =6

x-1 X+3

x+1 :T

3(x—1)—6(x +1) =(x +3)(x +l)
3x-3-6x-6=x" +4x +3

x?+7x+12=0

(x+4)(x+3)=0

X+4=0 X+3=0

x=-4 X, =-3

EJERCICIO 270

1

x?+2ax-35a? =0 2.
(x+ 7a)(x—5a)=0

19.

20.

10x* = 36a” - 37ax
10x* + 37ax-36a% =0

4x-1_2x+1
2x+3 6x+5
(6x+ 5)(4x—l) =(2x +1)(2x +3)
24x% +14x-5=4x* +8x +3
20x* +6x-8=0
10x* +3x-4=0
(10x)* + 3(10x) -40=0
(10x+8)(10x - 5)
20
(5x+4)(2x-1)=0
5x+4=0 2x-1=0
5x=-4 2x=1

-4 _}
%=y

=0

9x+14

4 77 1x

3x(3x+2) =60x - (9x +14)

9x? + 6x=60x —-9x —14
9x? - 45x+14=0
(9x)* - 45(9x) +126=0
(9x—42)(9x—3)_0

33

(3x-14)(3x-1)=0
3x-14=0  3x-1=0
3x=14 3x=1

4 !
XT3 273

mem=12x

3. a?x*+abx-2b°=0
(a®x)’* + ab(a?x) - 2a%b? =0

x+7a=0 x-5a=0

-37a+(37a)* - 4(10)(- 362°)

(a2x+ 2ab)(a?x-ab) =0

x1:—7a x2:5a X=

2(10) a’x+2ab=0 a’x-ab=0
_-37a+,[2.809a° -37a+53% a’x=-2ab  a’x=ab
= 20 T2 -2ab ab
_~3%ra+5&_16a_4a %= S
20 20 2b b
_-37a-53a_-90a_-9% = %3

2 20 20




89bx = 42x? + 22b?

: , , 9. x? - 2ax = 6ab - 3ox
42x% - 89bx + 22* =0 2+ 3 - 2ax - 6ab =0
(00 (-8o0)" -4(42)(22) (x+2b)-2a(x+ ) =0

2(42) (x+3p) (x-2a)=0
X:891 4.225b2:89b165b x+3=0 x-2a=0
84 84 x=-3b X, =2a
_8%-6%_24b_2b
89b8f65b f:4b 71 b 10. 3(2x2—mx)+4nx—2mn=0
%X="8a & 6 3x(2x—m)+2n(2x-m)=0
x* +ax=20a* (2x—m)(3x+2n)=0
x*+ax-20a’ =0 2x-m=0 3x+2n=0
(x+5a)(x—4a)=0 2x=m 3x=-2n
x+5a=0 x-4a=0 Xﬁg Xz:‘%?
X, =-5a X, =4a
. 2X° = aox+ 3’ 11. x*-a?-bx-ab=0

2x? - abx-3a’h? =0
(2x)% - ab(2x) - 6a%? =0
(2x-aab)(2x+20b) _

(x2 —az)—b(x+a) =0
(x+ a)(x—a)—b(x +a) =0

> = (x—a—b)(x+a)=0
_ - x-a-b=0 x+a=0
(2x 3ab)(x+ab) 0
2x-3b=0 x+ab=0 q=arb  x=-a
2x=3ab x=-ab
oD N 12.  ab*-x(pb-2a)=2
2 abx’ -bx +2ax-2=0
b?x* + 2abx = 3a’ abx? +2ax-bx-2=0
b?x? + 2abx -3a’ =0 ax(l:x : 2)ai((bxx+ 2)=0
(b?x)’ + 2ab(b?x) - 3a%0% =0 (bx+2)(ax-1)=0
(b + 3ab) (b*x - ab) bx+2=0  ax-1=0
b bx=-2 ax=1
- _22 21
(bx+3a)(bx—a)—0 X, = b xz_a

bx+3a=0 bx-a=0
bx=-3a bx=a

3 a 13. X*-2ax+a®-b*=0

XETy % Ty -(-2a)£,/(28)? -4(a® -b?)

x? +ax-bx=ab “ 2
x2+ax-bx-ab=0 _Zai\/m_ZaiZb
(x+a)-b(x+2a)=0 . 2 -2

(x-b) (x+a)=0 X1=2a+2b=2(a+b)=a+b
x-b=0 x+a=0 2 2
xb % =-a Xz:za-zbzz(a—b):a_b

2 2



14. 4x(x-b)+b? =4n?
4x% - dbx +b* -4nt =0

- - (- 40) £ /(-40)" -4(4) (o7 -an?)
.- 40z 1607 - 1607 + 64

8
oAbz Jeant _dpxgm
8 8
_4b+8m_4(b+2m) b+2m
8 8 2
Ny _4b-8m_4(b-2m) _b-2m
- 8 2
15. X*—-b*+4a” -4ax =0
x? - dax-b’ +4a® =0
.- - (-4a) /(- 4a)’ -4(-b* +4a2)
2
.- 4at[16a% +4p?-16a° _4a+2b
2 2
4a+2b_2(2a+b)
TR
_4a-2b_2(2a-b)
2 2
16. x>~ (a+2)x=-2a
X®-ax-2x+2a=0
x(x—a)-2(x-a)=0

=2a+b

X, =2a-b

(x—a)(x—Z):O
x-a=0 x-2=0
X=a X, =2

17 x*+2x(4-3a)=48a
x?+8x-6ax-48a=0
x(x+8)-6a(x+8)=0

(x+8)(x-6a)=0
x+8=0 x-6a=0
X, =-8 X, =6a
18. x* - 2x=n¥ +2m
x*-n? -2x-2m=0
(x+ m)(x—m)—z(x +m) =0
(x—m— 2)(x+m) =0
X-m-2=0 Xx+m=0
X =m+2 X =-m

20.

21.

22.

x2+rr12x(m—2):2n15
X2+ xm® - 2xm? - 2nP =0
x(x+ m3)—2m2 (x+m3)=0
(x+ m3)(x—2mz)=0
Xx+m’=0  x-2n? =0
X, =-m’ X, =2n"

6x° - 15ax = 2bx —5ab
6x* - 2bx - 15ax +5ab =0
2x(3x-b)-5a(3x-b) =0
(3x-b)(2x-5a)=0
3x-b=0 2x-5a=0

3x=b 2x=5a

_b _5a
X1—3 X, = 2
§+§_X72_0 mcm=4a
4 2 2a -

3ax+2a?-2x*=0
2x? - 3ax-2a’=0
(2x)*-3a(2x)-4a? =0
(2x-4a)(2x+a)
2
(x—2a)(2x+a)=0
x-2a=0 2x+a=0

0

X, =2a 2x=-a
N
27 2
2x-b_ 2bx-b?
2 3

3x(2x-b)=2(2bx -b?)
6x% - 3ox - 4bx +2b° =0
3x(2x-b)-20(2x-b) =0
(2x-b)(3x-20)=0
2x-b=0 3x-2b=0
2x=b 3x=2b

b LD
%= »=3



23.

24.

25.

a-x a+x
(a+ x)(a+ x)+(a—2x)(a—x) =—4(a2 —xz)
a’+2ax+x? +a’ - 3ax +2x* = -4a’ +4x°
6a’-ax-x’=0
x?+ax-6a’=0
(x+3a)(x—2a)=0
x+3a=0 x-2a=0
x=-3 x, =2a

a+tx a-2x 2 2
+ =-4 mcm=a® -Xx

X2 a

x-1"2(a-2)
2(a— 2) x*=a® (x -1)
X2 (2a—4)=azx—a2
X (2a—4)—a2x +a’=0
-(-at)#y/(-a7) -4(2a-4) (=)
2(2a-4)
s A e eIoa

2(2a-4)

4a-8
azim_aziaz—%
4a-2)  4(a-2)
a2+a2—4a_2a2—4a_2a(a—2)_
4(a-2) " 4(a-2) 4fa-2)
X_az—(a2—4a)_ da _ a
>~ 4fa-2) 4(a-2) a-2

2

X=

X

X=

X1:

N

2 1
X+—=—+2a mcm=ax
X a
ax® + 2a= x +2a?x
ax?- x+2a-2a’*x=0
x(ax—l)—Za(ax—l)zo
(ax—l)(x—Za)zo

ax-1=0 x-2a=0

ax=1 X=2a
1

X == X, =2a

a

2x-b  x _2x
b x+b 4b
4(2x—b)(x+b)—4bx=2x(x+b)
8x? + 4bx - 4b? - 4bx =2x? +2bx
6x° - 2bx-4b* =0
3x*-bx-2b%=0
(3¥)*-b(3x)- 60> =0
(3x-30)(3x+ 2b)
f 0

mcm=4b(x +b)

26.

(x-b)(3x+2b)=0

x-b=0 3x+2b=0
X =b 3x=-2b
2D
XZ__E

EJERCICIO 271

1. 3x*=48
2
x"=16 4. 9x2-a2=0
XZ\/E 9x2:a2
X=%4 Py
=2
9
2. 5x*-9=46 2
5x? =55 X:\/E
x?=11 a
X=+=
x=411 3
x=+411
5. (x+5)(x-5)=-7
3. 7x*+14=0 x?-25=-7
x2+2=0 x*=18
x?=-2 X:\/E
x=y=2 x=,3 2
x=y2/-1 x=+342
X=*4/2i



6. (2x-3)(2x+3)-135=0
4x*-9-135=0
4x*=144
x*=36
x=+/36
X=*6
7. 3(x+ 2)(x—2)=(x—4)2 +8x
3x% -12=x* -8x +16 +8x
2x*-28=0
2x*=28
x*=14
x=+/14

9. (2x-1)(x+2)-(x+4)(x-1) +5=0
2x% +3x-2-%* -3x +4 +5=0

X*+7=0
X*=-7
x=+7,/-1
X=++/7i
5 1 _7 )
——— =77 mcm=12x
10. 2x* 6x* 12
30-2=7x2
28=7x*
4=x?
Ja=x
+2=X
EJERCICIO 272
1. x* =5x 2. 4x?
x?-5x=0 4x%+32x=0
x(x—5)=0 4x(x+8):0
x=0 x-5=0 4x=0 x+8=0
X, =5 =0 x,=-8

232 om=(x-3)(x-1)

(2x—3)(x—l)=(x—2)(x —3)
2x%-5x+3=x? -5x +6
x*-3=0

11.

x2-5  4x*-1 14x°-1
3 5 15
5x? —25+12x? =3 -14x? +1=0
3x2-27=0
3x*=27
x*=9
x=18

X=%3

12.

=0

x2+1

X-2

2x(x-2)-3(x-2) -(x* +1) =-7(x -2)
2x% - 4x-3x+6-x* -1=-Tx +14

13. 2x-3-

=-7 mm=x-2

X +5=14
x*=9
x=+/9
Xx=%3
14. 3—i:2 mem= 4x2 -1
4x° -1

3(ax2-1)-3=2(ax* -1)
12x* -6=8x*-2
4x°=4
x*=1
x=+1

x=z1

3. x*-3x=3x* -4x
0=2x%-x
0=x(2x-1)

0=x 0=2x-1

1=2x0

N
RS



4. 5¢+4=2(x+2) 5. (x-3)" - (2x+5) =16 5_X—;— X:’:g mem=12
5x2+4=2x+4 X? = 6x+9-4x> -20x —25 +16 =0 2 oy 418218
5% - 2%x=0 -3x* - 26x=0 A
o 2)-0 (axs26)=0 (2x-1)-0
2x=0 2x-1=0
x=0 5x-2=0 x,=0 3x+26=0 _ _
5x=2 3x=-26 %=0 ZX—:;
2 —;26—_8; X2:7
XZ:E X2— 3 - 3 2
7. (ax-1)(2x+3)=(x+3)(x-1) xtl x+4_

8x?+10x-3=x* +2x -3

7x*+8x=0
x(7x+8)=0
x=0 7x+8=0
7x=-8
8
%77
x,=-17

EJERCICIO 273

1. X+,4x+1=5
4x+1=5-x

(33 =55
Ax+1=25-10x +x°

0=x*>-14x+24
0=(x-12)(x-2)

x-12=0

X,=12 - Rechazo sol extrafia
x-2=0
X,=2 - sol que satisface

2. 2x-./x-1=3x-7
7-x=,/x-1
(7= =/(x-1)

49-14x+ x> =x-1
x*-15x+50=0
(x—lO)(x—5)=O
x-10=0

x,=10 - Rechazo sol extrafia
x-5=0

X,=5 - sol que satisface

"1 X_2-1 mcmz(x—l)(x—z)

(e xc-2)-xe2)(x 1) =x ) x 2

X2 =x-2-x?-3x+4 =x* -3x +2

0=x*+Xx
0=x(x+l)
X =0 x+1=0
X,=-1

Bx-1+,/x+3=4
(yBx=1+x+3) =16
5x-1+2,/5x* +14x -3 +x +3 =16

2 4/5x° +14x-3=14-6x

(5 r1ax-3) =(7-3¢°
5x +14x - 3=49 -42x +9x°
0=4x*-56x +52
0=x"-14x+13
0=(x-13)(x-1)
x-13=0
% =13 - Rechazo por sol extrafia
x-1=0
x,=1 - sol que satisface



a. 24/x-[x+5=1
(o) = (s )
4x=1+2,/Xx+5+x+5
3x-6=2,/x+5
(3x-6)"=(2x+5)
9x® - 36X +36=4x+20
9x’ - 40x +16=0
(9x)* - 40(9x) +144=0
(ox- 36)(9x - 4)
#:0
(x-4)(9x-4)=0
X-4=0
X =4 - sol que satisface
9x-4=0
Ox=4
x2=g - Rechazo por sol extrafia
2x-1+,/x+3=3
(y2x-1) =(3-yx+3)
2Xx-1=9-6,/x+3 +x +3
X=13=-6,/x+3
(6 x+3)2=(l3—x)2
36(x+3)=169 - 26x +x?
36x+108=169 -26x +x°
0=x*-62x+61
0=(x—61)(x—1)
x-61=0
X =61 - Rechazo por sol extrafia
x-1=0
X,=1 - sol que satisface

6. VX=3+2x+1-2Vx =0
(\/ﬁ+ 2x +1)2 =(2x)
X-3+2.[2x% ~5x -3 +2x +1=4x
(2420 -5¢-3) =(x+2f
4(2x -5x-3) =% +4x +4

8x%-20x-12=x2 +4x +4
Continta

6. Continuacién
7x? -24x-16=0
(7x)? - 24(7x)-112=0
(7x-28)(7x+4)
— =0
(x-4)(7x+4)=0
x-4=00 % 4 - sol factible
7x+4=0

4
7x=-40 x5 - 7 sol inadmisible
7 Bx-1-4/3-x =/2x

(y5x=1-v2x) =(3-x)
5x-1-2,/10x% -2x +2x =3 -X
-2,/10x* -2x = -8x +4
8x-4=2./10x* -2x
4(2x-1)=2,10¢ -2x
(ax-2)° :(,llox2 —2x)Z
16x% - 16x +4 =10x? - 2x
6x°-14x+4=0
(6x)* -14(6x) +24=0
(6x-12)(6x-2)
TZO
(x-2)(6x-2)=0
x-2=0
=2 - sol factible
6x-2=0
6x=2

1
x2=§ - sol inadmisible

8. 3+ 1+45x =, [16x +1

3x+1+2,/15%% +5x +5x =16x +1
2.,/15x% +5x =8x
(,/15x2 +5><)2 =(4x)?

15x% + 5x =16x°
0=x?-5x
0= x(x—5)
X =0 - sol admisible
x-5=0
X,=5 - sol admisible



g, V2X+/4x-3=3
2X+,/4x-3=9
() <(o-24
4x-3=81-36x +4x*
0=4x"-40x+84
0=x*-10x+21

- 0=(x-7)(x-3)

X =7 - Rechazo por
sol inadmisible
x-3=0
X,=3 - sol aceptada

6
10, YX+3+—-"==5
(Jx+3) +6=5,x+3
(x+9)2=(5 x+3)2
x*-7x+6=0
(x—l)(x—6)=0
x-1=0
¥ =1 - sol admisble
X-6=0
X,=6 - sol admisible

11. &+%:5
(&)2+4=5&
(x4 =(6)
X? +8x+16=25x
x?-17x+16=0
(x-16)(x-1)=0
x-16=0
% =16 - sol admisible
x-1=0
X,=1 - sol admisible

8
. 24X = [X+T7 +
12 Vx=,/ o

2/ +7x=|/(x+7)" +8
(2 x2+7x)2=(x+15)2
4x% +28x = x* +30x +225
3x?-2x-225=0
(3x)*-2(3x)-675=0
(3x-27)(3x+ 25)
fzo
(x-9)(3x+28)=0
x-9=0 0 xx 9 sol aceptada

.

25
3Xx+25=0 0 x5 - 3 sol inadmisible

1. A X+ [x+8 =2/x

X+ 4/ X+8=4x
(4/x+ 8)2 =(3x)°
X+8=9x

9x*-x-8=0
(9x)*-1(9x)-72=0
(9x-9)(ox+8)
A

9
x-1=00 % 1- <ol aceptada

8
9x+8=00 x5 - 9 sol rechazada

14, 6~ X+x+7 - 12x+1=0
(o= o) )
6 X+2,/42-x-X* +X +7 =12x +1
2,/42-x-x* =12x-12

(w/42— X- x2)2 :(6x —6)2
42- x-x*=36x* -72x +36
0=37x? - 71x-6
(37x)* - 71(37x) - 222=0
(37x-74)(37x+3) _
37
(x-2)(37x+3)=0
x-2=00 % 2. <ol aceptada
37x+3=0

3
37x=-30 x5 - 37 sol inadmisible



EJERCICIO 274

2 oy _a_
11, X*~4x+3=0 13. x*~2x-3=0

W N P O X
o

v

sol:x;=1 x,=3 sol:x;=-1 x,=3

12, X2 -6x+8=0 14, X*+4x+3=0

o W W<

A W NP O|X

B 20

—

T

sol:x;=2 x,=4




15. x2=6-xX

17. x?+8x+16 =0

X% +x-6=0 Xy
x|y 0|16
0|-6 -2| 4
1]-4 -4] 0
2|0 -6| 4
3|6
-1| -6
-3| 0 1_\ ]
hd \ /
\ !
4 2
\ i
“1 \ /
LY Fil
' ¥
kY
\x "ﬁ.\ ;"'F
N
W sol:x;=X,=-4
sol:x;=-3 Xx,=2 18 X2 ~40
16. x?=2x-1 X |y
X% =2x+1=0 1]-3
X |y 210
011 315
110 -1| -3
211 -2 0
3|4 -3 5
-1| 4 0| -4
Y Y
LY ,'.. ,,
h \ !
\ 7/ ) /
L} x !
X Y
/|
Y Y

sol:x; = x, =1

sol:x;=-2 X,=2




19. x?=3x +10 21. 2x?-9x+10=0
x?-3x-10 =0 X |y

Y
1 Y / {
® \ {
i
\ / )
\ / }
\ I 4
1
h ] Fi
1\ Fi Fi
1 7 LY i
x )
[,
e S
Y ;
sol:x;=-2 x,=5 Y
sol:x;=2 x,=2%
20. x*-4x =-4 22. 2x2-5x-7=0
x?—4x+4 =0
X |y
0|4
11
210
31
-119 W
|y
M | ]‘1
1 | / A f
N / ]
q ) x 1 )
| X i ri 'ff
\ 7 \ i
7 Fi
Fd
X vd
Y
Y =

sol:x,=-1 x,=3%
sol:x;=x,=2 1 2792



EJERCICIO 275

X - N° mayor
9-x - N° menor
x> +(9-x)" =53
x*+81-18x +x* =53
2x*-18x+28=0
x*-9x+14=0
(x-7)(x-2)=0
X =7 X,=2
7 - N°mayor
9-7=2 - N°menor

X - N°© positivo

3x
5 Otro NUmero

x?@zz.mo
5
3x*=10.800
x*=3.600
x=1+,[3.600
X, =60 x,=-60
60 - N° positivo

3(60,
%z% - Otro NUmero

X - Edad de A
x-3 - Edad de B

2 +(x-3)° =317
x*+x?-6x+9=317
2x? - 6x-308=0

x?-3x-154=0

(x-14)(x+11)=0
X, =14 X, =-11
14 afios — Edad de A
14-3=11afios -~ Edad de B

X - Un Numero
3x - El otro Nimero
(3x)* - x*=1.800

9x’ - x* =1.800
8x*=1.800

x? =225

X=++/225

X,=-15

15 - Un Ndmero
3(15)=45- El otro Nimero

x, =15

5. X — N° buscado

x*-9=8(x-2)
x*-9=8x-16
x?-8x+7=0
(x-7)(x-1)=0
=7 %=1
7 - N° buscado

. X+1 - N° mayor

X - N° menor
(x+1) -57=3x
X%+ 2x+1-57=3x
x?-x-56=0
(x—8)(x+7):0
X=8 x=-7
8 - N° menor
8+1=9 - N° mayor

X+4 - Largo

X - Ancho
Area= x(x+4)
=x? +4x
Doble del area=2x*+8x
(x+8)(x+4)=2x2 +8x
X2 +12x+32=2%% +8x
x?=-4x-32=0
(x-8)(x+4)=0
X =8 X, =—4
8m+4m=12m - Largo
8m - Ancho

. X - N° sacos comp.

1.000

bs. - costo cada saco

1.000 _ 1.000_5
x+10~ X

1.000x = (x+10)1.000-5x (x +10)

10°x=10°x+10* -5x® -50x
5x% +50x -10* =0
x?+10x-2.000=0
(x+50)(x-40)=0
X, =-50 x,=40
40 - NP° sacos comp.

1.000
40

9. 4x » Costo caballo
X - Costo arreos
(4x)? + x* =860.625
16x’ + x* =860.625
17x* = 860.625
x* =50.625
x= £,/50.625
x, =225 x,=-225
4(225)=900
900 sucres— Costo caballo
225 sucres - Costo arreos

10. X=7 - N°menor
X - N° mayor
(x—7+x)(x—7)=184
(2x-7)(x-7)=184
2x% - 21x+49=184
2x%-21x-135=0
(2x)*-21(2x) - 270=0
(2x-30)(2x+9)=0
(x-15)(2x+9)=0

9
x, =15 X =5
15 - N° mayor

15-7=8 - N° menor

11. X - Edad de A

23-x - Edad de B
x(23-x)=102
23x- x* =102

x?-23x+102=0

(x—l?)(x—6)=0

x, =17 X, =6

17 afios—» Edad de A

6 afios -~ Edad de B

bs.=25bs. - costo cada saco



12. X - N°delibros

180
> " Costoc/u

180 180
x—6:7Jr
180x=180(x-6) + x(x-6)
180x = 180x - 1.080 + x* —6X
0= x* -6x-1.080
0= (x-36)(x+30)
X=36 x=-30
36 - Libros

180
¥—$5 - Costoc/u

1

X - N° de filas

QXO - N° soldados cada fila

13.

—=-8=X

180-8x=x*
0=x*+8x-180
0=(x+18)(x~-10)
x=-18 x,=10
10 - N°de filas
180

E:18 - N© soldados

cada fila

14. X - Costo dd relgj

2

X
X% de Xx=—
° 100

2

X—+x-75
100

x%+100x =7.500
x*+100x - 7.500=0
(x+150)(x-50)=0
X, =-150 x,=50
50 soles - Costo del reloj

15. x - Pers. comp.

1.200
=S -194=x

1.200-194x = x*
x®+194x-1.200=0
(x+200)(x-6)=0
x=-200 x,=6
6 - Pers comp.  auto

17.

18.

19.

16. X — Relojes comp.

192 - Costo cada reloj
X

192 3x
x4
768=3x"
256 =x?

+4/256 =x

x,=16 x,=-16

16 - Relojes comp.

%:sm - Costo cada reloj

X -
150
X

Libros comp.

21.

- Costo cada lib.

150 150
X X-5
150(x - 5) + x(x ~5) =150x
150x - 750 + x? —5x =150x
x?-5x-750=0
(x-30)(x+25)=0
x=30 x,=-25
30 - Libros comp.
150

30
X - Libros comp.

200
—-10=x
X

$5 -~ Costo cada lib.

200-10x=x*
x*+10x-200=0
(x+20)(x-10)=0
x=-20 x,=10
10 - Libros comp.
X - Plumas comp.

24 .
vl Precio c/u

u o

X T x+4

24(x+ 4)—x(x +4) =24x
24x+ 96— x? - 4x =24x%

x*+4x-96=0
(x+12)(x-8)=0
x=-12 x,=8
8 - Plumas comp.

24
§=$3 -~ Precio cl/u

22.

20. X — Tiempo de recorrido
2¥:0+20=%
240(x - 2) +20x(x - 2) =240x
240x - 480+ 20x° - 40x =240x
20x% - 40x - 480=0
x*-2x-24=0
(x-6)(x+4)=0
X, =6 X, =-4
6 horas - Tiempo de recorrido
X - Caballos comp.

2.000
X

- Precio cada caballo

2.000+ _ 2.000+80

xX-2

2.000(x - 2)+60x(x - 2) =2.080x

2.000x - 4.000+60x? ~120x =2.080X
60x? - 200x - 4.000=0
3x? -10x-200=0
(3%)* -10(3x) -600=0
(3x-30)(3x+20)=0
(x-10)(3x+20)=0

Y

3
10 - Caballos comp.
2.000

T=$200ﬂ Precio c/caballo

X =10 x,=

X - N° menor
x+1 - N°intermedio
X+2 - N° mayor

X+2 3X

x+1 10
10(x+2)=3x(x +1)
10x + 20=3x? +3x

0=3x?-7x-20
0=(3x)*-7(3x)-60
0=(3x-12)(3x +5)
O:(x—4)(3x+5)
x =4 .
3
4 - N° menor
4+1=5 - N°intermedio
4+2=6 - N° mayor

X, =



23.

24.

25.

26.

X - UnN°.

@ - El otro N°.
X

720=5x?
144=x>
++/144 =x
X, =12 x,=-12
12 - UnNe.

@:15 - El otro N°.
12

X —» NP° naranjas comp.

150 .
—— - Costo ¢/ naranja

@1% + @(x— 5)= 150

(150+ x)(x—5)=150x
150x - 750+ x* —5x =150x
x*-5x-750=0
(x-30)(x+25)=0
X=30 x,=-25
30- N° nparanjas comp.
150

26.

Continuacién

x?-10x-704=0

(x-
X1 =
32

352

===11- Ne

32
27.

28.

——-=5ctvs. - Costo ¢/ naranja

30
X » Costo del caballo

2

X ix=171
100

x*+100x=17.100
x®+100x-17.100=0
(x+190)(x-90)=0
x=-190 x,=90
90 Q. —» Costo del caballo
X - N° mayor
352

22 N
X

menor

L:z +£
52 352
XX
X_2:2 +&
352 352
x? =704 +10x

Continua

29.

32)(x+22)=0
2 x,=-22
- N° mayor
menor
X - Long. pieza mayor
20-x - Long. pieza menor
x[x=9(20-x)(20- x)
x* = 9(400- 40 + )
x* =3.600- 360x +9x>
0=8x" -360x +3.600
0= x? - 45x +450
0=(x-30)(x-15)
X =30 x,=15
15m - Long. pieza mayor

30.

31.

20-15=5m - Long. pieza menor

X — Tiempo en horas

200
~ " Veloc. ddl tren

X B x-1
200(x - 1)=200x +10x(x -1)
200x - 200=200x +10x* —10x
0=10x* -10x +200

0=x*-x+20
0=(x-5)(x+4)
X =5 x=-4
200

X - Diastrabj.

84
< Valor del jornal

%_1: 84
X X+2
84(x+2)—x(x+2)=84x
84x+168- x? - 2x =84x
x?*+2x-168=0
(x+14)(x-12)=0
x=-14 x,=12
12 - Diastrabyj.

84 .
E—?col - Valordd jornal

32.

?:40K f, ~ Veloc. del tren 33.

X - Personas que van

g—f - Valor c/u
90
x-3 7 x
90x - x(x-3)=90(x -3)
90x - x> +3x =90x - 270
x*-3x-270=0
(x-18)(x+15)=0
x,=18 x,=-15
18 - Personas que van

90
ﬁ_$5 ~ Valor c/u

X - N©° buscado

90

84
?—5=x
84-5x=x?
x> +5x-84=0
(x+12)(x-7)=0
X=-12 x,=7
7 - N°buscado
X - Edad actual A

X-6=,/X+6

(x-6) =({cve)
x> -12x+36=x+6
x*-13x+30=0

(x-10)(x-3)=0
x=10 x,=3
10 afios — Edad actual A
X - Libros comp.
% - Preciodec/libro
Xx-2 - N°de plumas
Qo_40
X X-2
40(x-2)=40x-x(x-2)
40x-80=40x - X +2x
x*-2x-80=0
(x-10)(x+8)=0
x=10 x,=-8
10 - Libros comp.
40

E=$4a Precio c/libro



EJERCICIO 276

1. 3x®+5x-2=0 7. 2x*-9x+7=0
b? - 4ac=5" -4(3)(-2) =25 +24 =49 b? - 4ac=(-9)° -4(2)(7) =81-56 =25
Reales y desiguales, racionales Reales ydesiguales, racionales

2. 2x°-4x+1=0 8. 36x* +12x+1=0
b? - 4ac=(-4)" -4(2)(1) =16 -8 =8 b? - 4ac=(12)? - 4(36) (1) =144 -144 =0
Reales y desiguales, irracionales Reales eiguales

3. 4x*-4x+1=0 9. 4x*-5x+3=0
b? - 4ac=(-4)" -4(4)(1) =16 -16 =0 b? - 4ac=(-5)" -4(4)(3) =25-48 = -23
Reales eiguales Imaginarias

4. 3x*-2x+5=0 10. x2+x-1=0
b? - 4ac=(-2)" -4(3)(5) =4 -60 = 56 ~4ac=(1)? -4(1)(-1) =1+4 =5
Imaginarias Reaksy desiguales, irracionales

5. x> -10x+25=0 11. 5X*-7x+8=0
b? - 4ac=(-10)" -4(1)(25) =100 -100 =0 b? - 4ac=(-7)" -4(5)(8) =49 -160 = -111
Reales eiguales Imaginarias

6. x*-5x-5=0 12. x*-10x-11=0
b? —4ac:(—5)2 —4(1)(—5) =25 +20 =45 b? —4ac:(—10)2 _4(])(_11) =100 +44 =144

Reales y desiguales, irracionales Reales y desiguales, racionales

EJERCICIO 277

4. Continuacién

7. Continuacién

2 _Aa—-

L oel L Suma —5—1- E
LUma 2+(_3):_1 Pr oducto —3%§=-1 5 5
Producto 2(-3)=-6 S son raices No son raices
S son raices 5. 5x%—11x+2 =0 8. X +3x-28=0

2. x> -4x-5=0 X2—£+E - Suma 4-7=-3
Sumal+5=6 5 5 Producto 4(-7)=-28
No son raices Suma 2-1-2 S son raices

3. 2x*-x-1=0 55 9. 6x*+x-2=0

No son raices
, x 1 2 +1_}_0
57570 6. 4x*+17x+4=0 6 3
1 1 , 17x 12 1
_—== X} +=—=+1=0 QUma —-—=-=
ma - 1-5=3 4 273 6
n 1 ama —a-+- Y Pr @&@@E 1
el = oducto -
Pr oducto 1@» 2@: > 4 4 u > 3 3
1 .
S sonraices Pr oducto _4%2%1 S son raices
4. 3x2+8x-3=0 , 10. 8x*-2x-3=0
9 son raices
8x _ Xz—lx—iz
X*+—=-1=0 7. 5x%+24x-5=0 278
1_8 2 24 . _ 13 1
—34+=-=—= X*+—x-1=0 Suma —-—=-—
Suma 3+3 3 5 . > 2 a
Continda Continda No son raices



EJERCICIO 278

1. uma 3+4=7
Pr oducto 3(4)=12
Luego x*-7x+12=0
2. Uma -1+3=2
Producto -1(3)=-3
Luego x*-2x-3=0
3, SUma -5-7=-12
Pr oducto - 5(-7)=35
Luego x?+12x+35=0
4. Uma -10+11=1
Producto -10(11) = -110
Luego x*-x-110=0
1 3

5 Suma 1+==—
2 2

1
Pr odi ctol@»@zf
Y o0 2

Lu ox—%+£ 0
0 2727

02¢ 3% 20

—o-T=_"
5 5

Pr oducto —2%} _E
50 5

Luego x*+ X422
0 55

O5x 11x 2 0

7. Suma 3—2-
) 3 3

\ ~

Pr oducto 3% §§: -2

.
Luego Xz_?X_2=O

O3% 7x 6 0

3
8. uma —2—7=

4
2
Pr oducto —2% @

Luego x2+?+3=0
O 2x% 7x 6 0

9.

10.

11.

12.

13.

14.

15.

ame 1,321
2 4 4

proscto [ A -

X 3
Luego x2—2—7=0

O 4x% %

w NIlw oo

0
O 8x¢ 2x 0

Uma —5+E- %
777

2
Producto - Sg?gz -—

Luego X +@_170_
= 77

O 7x% 33x 16 0

0 3x% 13x 38 0

Luego x2+£x+}—0
9 8 *"a”

O 8# 17x 2 0

Suma 18-52=-34

Pr oducto 18(~52) = -936
Luego x*+34x-936=0
suma -15-11=-26
Producto -15(-11)=165
Luego X +26x+165=0
SUma 0+2=2

Producto 0(2)=0

Luego Xx*-2x=0

16.

17.

18.

19.

20.

21.

23.

11
0-Z=-Z
373

Pr oducto OQ» %@z 0

Suma

, X
Luego x“+—-=0

3
O 3% x 0
Suma 5-5=0
Pr oducto 5(-5)=-25
Luego x*-25=0

11

Suma 5_5_0

producto. B2 -1

Luego —7=0
uego X a

0O 4& 2 0
Suma 7+7=14
Producto 7(7)=49
Luego x*-14x+49=0
11 13
uma 8- =3
88
Pr oducto 8@‘5@——5
Luego xZ—Ex—ﬁ-O
0 3% 37

O 3% 13x 88 0

Luego x2+Ex+E=O
3 4

O 12x# 64x 45 0
11 2_ 73

. Suma - —+-

2 7

Producto @ﬂg@rg

Luego x? +L3x—f—0
9 1477

O 14x%# 73x 22 0
Suma 2a-a=a

Pr oducto 2a(— a)z -2a’
Luego x°-ax-2a’=0



2b b Eb
24. 9m - —+—=-—
3 4

Pr oducto @- 2&:@@@ -b’

Luego X +EX_7 0
eg 256

O 12x3 Sox 2b> 0

m_m
25. _m_m
e m 272

Pr oducto m@» E@: - %

m
Luego X*-—x-—=0
g > >

0O 2% mx m& 0

EJERCICIO 279

1. X*-11x+30=0

(x-6)(x-5)=0
=6 Xx,=5
2. x2+33x+260=0
33 (337
S -260
2 " 4
x= 38, 149
2 V4
—33 7
T2 2
__3B,7_-26_
- E 2” T—-13
-33 7_-40_
'T 27 T—-ZO

3. X*+x-306=0
(x+18)(x-17)=0
x=-18 x,=17

4. X2 +49x+294=0
(x+42)(x+7)=0
X=-42 X=-7

5. X*-6x-247=0
(X—19)(x+13):0
=19 x,=-

26. SUma b+a-b=a

27. Suma

28. Uma 1+42+1-42=2
Pr oducto (1+ ﬁ)(l_ ﬁ) -

Producto b(a-b)=ab-b?
Luego x?-2x-1=0

Luego x?-ax+ab-b?=

b 3a-2b 29. uma 2++5+2-5=4
%_5 Producto(Z+J§)(p£);-

Pr oducto %Q% bgt ~ab

3a-2b _ab_ . 30. uma 3+,/-1+3-,/-1=6

6 6 Producto (3+/-1)(3-/~1) =10

0 62 (3 2b)x ab O
Luego x*-6x+10=0

Luego X*-4x-1=0

Luego x°-

3 95
XZ_EX_:L:O . X2+7X—6:0
2%x%2-3x-2=0 75 + 95X — 4220

(2x)°-3(2x) -4=0 (7) + 95(7x) - 294=0

(2X—4)(2x+1):o
(x-2)(2x+1)=0

(7x+98)(7x-3)=0
(x+14)(7x-3)=0

%=2 %= x=-14 x,=

~Nlw

10 X2+@x+1—0
. 3 =

22
2 - =
X2+ 3 X+8=0 o 320

3% +22x+24=0

2 _-10#,/(10*-4(3 (3
(SX) +22(3X)+72:0 X= 2(3)
(3x+18)(3x+4)=0 103058010
(x+6)(3x+4):o = 6 S
4 _-10+8_-2 1
RO R %6 "6 3
_-10-8_-18
x 3 %6 T
4780 31 3
e 11. X2 -"=x+—=0
8x?-2x-3=0 20" 20
40x* - 31x+6=0

(8x)>-2(8x)-24=0
(8X— 6)(8x+4) =0 (40x)? - 31(40x) + 240=0
(ax-3)(2x+1)=0 (40x-16)(40x-15)=0

3 1 (5x-2)(8x-3)=0

Xﬁz X2=—§ 3



X 5
12. x2+=-==0
6 9

18x° +3x-10=0
(18x)* +3(18x) -180=0
(18x+15)(18x-12)=0
(6x+5)(3x-2)=0
-5 2
=g %73

13. X2 -——x-7—-=0
20x*>-7x-6=0
(20x)* - 7(20x) -120=0
(20x-15)(20x +8) =0
(4x-3)(5x+2)=0

3 -2

Xﬁz X, :?

14. Xz—%—4=0

5X? - 21X~ 20=0

(5x)* - 21(5x) -100=0
(5x- 25)(5x +4) =0
(x-5)(5x+4)=0

5 x=-2
X = =3
50 1
. P x+==
15 X 72x 6 0

72X -59x+12=0

(72x)* -59(72x) +864 =0
(72x-32)(72x-27)=0
(9x-4)(8x-3)=0

16. x*-2x-4=0

11
17. X2 -x-—=
X =X 2 0
4x?-4x-11=0
- (-4)£y(-4) -4 (-19)
X 2(4)
4+ /643 4+843
X: =
8 8
_4+8\@_4(1+2\@)_1+2\@_1+ﬁ
T T g T2 T2
) _4—8\@_4(1—2\@)_1-2\@_}_ 3
2> g ~ 8 2 "2
4 59
18. X2 +—x-—=
X 3x 9 0

9x* +12x-59=0
_-12+,/(12) - 4(9)(-59)

= 2(9)
X_—12¢M_—121Jm_—12118ﬁ
18 18 18
_-12+18V7 _6(-2+3V7)_-2+3y7_ 2
T T 18 0 3
) _-12-18Y7 _-6(2+3V7)_-2-37 _
T 18 3

19. X’ -ax-2a’=0
(x—2a)(x+a)=0
x=2a Xx,=-a

20. X* +7bx+10b* =0
(x+5b)(x+2b)=0
x=-% x,=-2b

mx ne
21. P
X > 9 0

18x* - 9nx - 2n¥ =0

(18x) - 9m(18x) - 36N =0

(18x- 12m)(18x +3m) =0
(6x-4m)(6x+m)=0
_4m_2m

6 3

-_m
6



EJERCICIO 280
1. x?-16x+63=0

_~(-16)=y(-26)" -4(69
h 2
_16:4 _16%2
X= > = 2
16+2_18 _
2 "2°°
_16-2_14_
T2 T 27
x? - 16x+63=(x -9)(x -7)
. X2 +24x+143=0

-24+./(24)* -4(143)

2
(o o2AtN4_-2422
===
Lom2Av2_ -2
M 2 - 2 -
-24-2 -26
X, = 5 —T——13

x? + 24x+143= x -(~11)| [ x -(-13]

= (x+11)(x +13)
. x*-26x-155=0

-26 (2 )2
:‘(T)* 5 (-1s9)
x=13+/324 =13%18
X, =13+18=31
x,=13-18=-5
x? - 26x ~155=(x -31)(x +5)

. 2x%+x-6=0

-1x,(1)*-4(2)(-6)
X 2(2)
X_M_ﬂ
==
_"1+7_6_3
XTT4 TaT

o 17T__8__,

2 = 4 - 4—

2x% + x—6:2§x —g@()ﬁ 2)
Py

=(2x-3)(x+2)

2

12x?+5x-2=0 8. 12x*-25x+12
2
-5¢.(5)7 -4(12)(-2) X_-(-25)¢ (-25) -4(12)(12)
“ 2(12) 2(12)
-5+./121 -5%11 X_25¢m_25¢7
T T 2 o4
-5+11 6 1 _25+7_32 4
T4 244 T4 T4 3
-5-11 -16 2 L _25-7_18 3
% o4 "4 3 =24 "4 a
dheg] 2 -12fk- 3
2 4 Bx-2=120x ——Hix+ 20 12x°-25x+12=12[)x - -
1252 +5x 2_12§x 4@@)(+3@ X2 = 25x s

e
= (ax-1)(3x+2)

:(3x—4)(4x—3)

7
+—

9. 8x*+50x +63
6. 5x°+41x+8 i
2 502 /(50)* - 4(8) (63)
(oML (4)°-4(5)(8) x= )
29 X_—50¢@_—50¢22
_-M# 1521 -41:39 XTT g T g
10 10 _-50+22_-28_ 7
X1:_4l+39:'£:—} R T
10 10 5 50-2 729
_-41-39_-80_ % 5 " "16" 3
210 10 @X
+

5x% + 41X+8:5§X +%§(X+ 8)

=(5x+1)(x+8)

8X2+50x+63:8§x

2
4 2
+

= (ax+7)(2x+9)

7. 6x*+7x-10 S
72 [0 -ale)(-10) 2
x= 2(6) o020 -4(27)(7)
2(27)
R -30:144 _-30:12
12 12 _-30:/144_-30:
-7+417 10 5 54 54
T T127e _-30+12_ 18_ 1
717 -2a 54 2° 3
27 12 T 127 _-30-12_ &2_ 7

6% + 7x—10=6§x _:Z@(XJ' 2)

:(6x—5)(x+2)

9

54 54~
27x + 30x + 7=27§>< +}§§x+ ZQ
3 9

= (3x+1)(9x+7)



11. 30x° - 61x+30

12.

13.

- (-61)£y/(-61)" -4(30)(30)
= 2(30)
614121 6111
60 60
_61+11_72_6
60 60 5
, -51-11_50_5
2”60 60 6

30x% - 61x+30=30§>< -%Ex- >
5 6
= (5X - 6) (6X - 5)

11x* -153x - 180

- (-159) i\/(—153)2 -4(11)(-180)

h 2(17)

153+,/31.329 153+177

- 22 )
_153+177 330

T Txh

_153-177_ 24 _ 12

X; = 22 27 11

11x* -153x -180= 11 X = 15 @X Q

= (x-15)(11x +12)

giﬂ_gtll
-4 T -4
9+11 20
2 -4 °
9 11 -2 1
-4 -4 2
ContintGa

14. Continuacién

5-9x-2x% = -2(x +5)§>< _%Q

=-(x+5)(2x-1)
= (x+5)(1—2x)

15. 15+ 4x-4x?

-4x,(4)-4(15)(-4) . ~42/256

16.

17.

~ 2(-4)
—4+16 12 3

8 -8 2

—4 16 -20 5

-8 -8 2

15+ 4x-4x° = —4§X +—§§x— E@
2 2

=- (2x +3)(2x —5)
=(3+2x)(5-2x)

4+13x-12x2
12x*-13x-4

-8

2(12)

13+19_32 _4

24 2473

_13-19_-6_ 1
%" T2 4
12x2—13x—4:12§x_%§§x+%§

=(3x-4)(1+4x)

4+13x-12x% =(4-3x)(1+4x)

72x*-55x-7

- (-13)2/(-13)" -4(12)(-4) =

) _(_55)1 (—55)2 -4(72)(_7) x=

13+ /361
24

55+ ,/5.041

2(72)
55+71 126 7
“T144 T14478
L 55771 _-16 _}
27 144 T 144

72x%-5b6x - 7= 72§X'*§§X Q

=(8x-7)(9x+1)

144



18. 6+31x- 30X’
-31#,/(32)? - 4(- 30)(6)

X=

2(-30)
_-31:,/1.681
T -60
_-31+41_ 10 1
T -60 -60 6

« _-31-41_-72_6
27 -60 -60 5

6+ 31x-30x" = -30 X +1§§x- 9@
602 5

= —(6x+1)(5x—6)
=(1+6x)(6-5%)

19. 10x* + 207x - 63
- 207+,/(207)* - 4(10) (- 63)

= 2(10)

_ -207+,/45.369

h 20
_-207+213_6 _3

T 20 "20°10
-207-213 -420

%= 0 A

3
10%% + 207x - 63 :10§x —EQ(H 21)

= (10x- 3)(x+21)

20. 100-15x - x*

x? +15x -100
(15°
100
71 /
2
i _10
2 2 2
T B -4 o,
2T 2 27 27

% +15x-100=(x -5) (x +20)
- X2 -15x +100= ~(x -5)(x +20)

= (5— x)(20+ x)

21. 18x% +31x-49

- 31+ /(30 - 4(18) (- 49)
2(18)

_ -31%/4.489

h 36
_-31467_36_

T 3% 36
_-31-67_-98_ 49

%36 a6 18
. 49
18x +31x—49:18(x—1)§x +E§

X=

=(x-1)(18x +49)
22. 6x* -ax-2a’

—a)i\l(—a)z —4(6)(—2a2) _at+49a’
2(6) Y

at7a_8a_Z2a

12 12 3
_a-7a_-6a_ 1

T T2 20
6x° - ax-2a’ =6§x —%a@@w %@
= (3x - Za) (2x + a)
23. 5X* + 22xy - 15y?
-22y+./(22y)" - 4(5)(-15y?)

X=

2(5)
= -22y+,[784y> 2228y
N 10 10
_—22y+28y_g_§
10 1058
_-22y-28y_ S0y __
LT 0¥

5x2 + 22xy - 15y? ZSQX —gy (x+5y)

= (5x - 3y) (x + 5y)
24. 15x% - 32mx - 7m?

- a2m)+ (- 32m)’ -4(19)(-7n)

2(15)

_32mim_32m138m
= 30 R
_32m+38m_70m_7m
T3 30 3
32m 38m —6m m

30 30

15x% - 32X = 7n¥ = 15§>< @@x 3

= (5x + m) (3x - 7m)




EJERCICIO 282

1. x*-1=0
(x2+l)(x2—l)=0
x*+1=0 x?-1=0

x?=-1 x?=1
x=t,[-1 x=+4/1
X=zi x=%1

2. x*+1=0
(x+1)(x* -x+1)=0
X+1=0
x=-1
x*-x+1=0

2
-1 -1
EN
1. [3 1 43/-1
eeda-2 2B
1,3 1043
2 2 2
13 1
%272 T2

3. x*=81

x*-81=0

(x-3)(x+3)(x* +9)=0
x-3=0 x+3=0
X =3 X =-3
x*+9=0
x*=-9
x=£49/-1 =£9i
X, =3 X,=-3
4. x*-256=0
(x2—16)(x2 +16)=0
(x+4)(x-4)(x* +16)=0
x+4=0 x-4=0
X =-4 X, =4
x*+16=0
x?=-16
x=+16,/-1=14i

X, = 4i X, =—4i

Continda

5. (x3+8)=0 8. Continuacién
(x+2)(x* -2x+4)=0 03,1
x+2=0 4
X =-2 o3 V27-1_-3 330
X2 -2x+4=0 Ja 27 2
-3-3,3i -3+3,3
EENE; = L
2 4 A X2~ 3x+9=0
X=1i',/—E=1i2 3‘/lel+i\f3 _(_3) (_3)2
4 2 X=—5—%1~—F—-9
%=1+iy3 % =1-iy3 . 4 .
6. X~ 62520 o3, Y2771 3 343
2 2 \/Z 2 2
(x - 25)(x* + 25) =0 343431 3-33i
(x+5)(x—5)(x2+25)=0 - %=
x+5=0 x-5=0
X=-5 X, =5
x?+25=0 x3=8
x*=-25 x*-8=0
x= /25 [~1= £5i (x-2)(x2 +2x+4)=0
%=5 X, =-5i x-2=0
7. X°+64=0 % =2
2 -
(x+4)(x* - 4x+16)=0 X +2x+4=0
2
x+4=0 _—2J£ @_4
X ==-4 2 4
X* - 4x+16=0 x=-1£43,/-1
~(-4)y/(-4) -2 (10) x=-1¢3i
= 2(1) %=-1+3
- X, = —1-+/3i
X:4¢,/126 64
X2:4+ /—48=4+4\/§\/—71=2+2\/§
2 } 10. x*=64
3:4—,2/—48:4—4 23\/71:2_2@ 6450
8. x°~729=0 (¢ -8)(x+g)=0
2 _ 2 _ _
(x-27)(x +27)=0 X'=8 x=-8
— [»2 _ _
(-3 sacofed(-aog) 0 *TNFR xR
x-3=0 X+3=0 X=+2+2 X:iZJEi
=3 X,=-3 % =242  x,=242i
X*+3x+9=0 X,= =242 X, =-2+/2i



EJERCICIO 283

1. X' -10x*+9=0
(x*-9)(x-1)=0
(x+ 3)(x—3)(x +1)(x—1) -0

x+3=0 x-3=0
x=-3 X, =3
x+1=0 x-1=0
X=-1 %, =1

2. x*-13x*+36=0
(x*-4)(x*-9)=0
x*-4=0 x*-9=0

x’=4 X2 =9

x=+4 x=.9
X =2 X,=3
X=-2 ¥=-3

3. x'-29x*+100=0
(x2-25)(x* -4)=0
(x+5)(x_
X+5=0

x=-5
X+2=0
X3:—2

x-5=0
X, =5
x-2=0
X, =2
4. x*-61x* +900=0
(x* - 36)(x* - 25) =0
X*-36=0 x*-25=0
X=36  x°=25

X=i\/% X=i\/?S
X1:6 X3:5
X=-6 x,=-5

x+1=0 x-1=0
X =-1 % =1
x2+4=0

X2=-4
x=v4[-1=+2i
X=2i X, =-2i

5)(x+2)(x_2) =0

6. X" +16x* - 225=0
(x*+25)(x-9)=0
(x2+25)(x+3)(x_3):0
Xx+3=0 x-3=20

%=-3 X, =3
X2 +25=0
x=1+25,/-1
X=5i X, =-bi

7. x*-45x*-196=0
(x2 - 29)(x2 +4)=0
(X+7)(X—7)(x2+4):0
Xx+7=0 x-7=0

X ==7 X, =7
x2+4=0

X*=-4

x=+/4,[-1=+2i

=2i XA:_2|

8. x'-6x*+5=0
(x2—5)(x2—1):0

(X2—5)(x+1)(x_1) -0

x+1=0 x-1=0
x=-1 x, =1
x2-5=0
x*=5
x=++/5
%=45 x,=-+5

9. 4x*-37x*+9=0
(4X2)2 _ 37(4X2)+36:0
(4X2 - 36) (4x2 —1) =0

(x2-9)(ax2-1)=0

x*-9=0 4x*-1=0

x*=9 X=+ E
4
x=++/9
1
% =3 =5
X=-3 XAZ—%

10.

11.

12,

9x* - 40x* +16=0
(9X2)2-40(9x )+144 0
(9x2 - 36) (9% - 4) =0

( )(9x - )
(x+2_)(x 2)(9_x :4):0
X Xi;-Z ' xz;z
Ix“-4=0 .

X=%,=

9

2 2
sté x4:—§

25x4 +9x2 -16=0
25(x2)° +9x* -16=0
~9: {97 -4(29(19)

2

X =

2(25)
)(2:_9i 1.681:—9141
50
, -9+41 32 16
X = - ="
50 50 25
_ g _ﬂ —_ﬂ
V5 %75 %775
X2—_9_41_ﬁ__1
=
x=t -1 x=i x,=-i
4x*+11x2 -3=0

(4x2) +12(4x?)-12=0

(4x +12)(4x _ ) 0

(x*+3)(ax*-1)=0
x2+3=0
xX’=-3
~3=£/3,/-1=1/3

x=¥3  x=-3
4x*-1=0
(2x+1)(2x-1)=0
2x+1=0 2x-1=0



13. (2¢+2)°-(x* -3 =80
4AxX* +4x% +1-x* +6x° -9
3x*+10x*-88=0
(3x?)* +10(3x*)- 264 =0
(3x2+22)(3x¢ -12)=0
(3x2 + 22)(x2 - 4) =0
(3¢ +22)(x+2)(x-2)=0

=80

14. % (3¢ +2)=4(x* -3 +13
3x*+2x* =4x* -12+13
3x*-2x*-1=0
(3x?)"-2(3x?)-3=0
(3x2-3)(3x2+1)=0
(x2 - 1)(3x2 +1) =0

(x+1)(x-1)(3x +1)=0

x+2=0 x-2=0
X =-2 X, =2 X+1=0 x-1=0
3x%+22=0 X =-1 X, =1
, -2 3x*+1=0
xXP=—
3 1
- X= B —
:t«/ﬁﬂ NE g
i J/3_iv3
_IFB«@ i1/66 X3:—3B\/—§: 3
NERE I
V22 \3_-ie6 ML BRA K
ER NERERE
EJERCICIO 284 s 4
4, X’ -41x" +400=0
4 _ 4 _ -
1 X -7x*-820 2. x*+30x° +81=0 (' -25)(x"-16)=0
2 2 2 2 -
(x*-g)(x*+1)=0 (x+27) (¢ +3)=0 (x+5)(x -5) (3 +4)(x* -4) =0
x*-8=0 x*+1=0 12720 X +3=0 X*-5=0  x*-4=0
x3=8 x3=-1 Coo27  3=-3 x=1+/5 X=+4/4
= = x=+2
x=3/8 x=3/-1 x= 3(-27 X:vté . .
X =2 X =-1 x=-3 x=-33 5. x -33x’+32=0
x°-8)=0 (x-32)(x-1)=0
x—2)(x2+2x+4)=0 x°-32=0  x°-1=0
X2 +2X+4=0 3. 8x"+15¢°-2=0 x=%/32 x=31
2 — —
(ver gjerc. 282 probg) ()" +15(8x°)-16=0 x=2 x=1
x3=—1+J§i (8x*+16)(8x*-1)=0 6. X *-13x?+36=0
—-1-\3i (x+2)(8x-1)=0 (x*-9)(x*-4)=0
-2_g= 2 _4=
(x +1)=0 X+2=0  8x*-1=0 X790 Xm0
X ‘= X =4
(g ) eezoxe! 1o L
(ver gerc. 282 prob.2) X X
_, 1 1. 1,
Xs_l+f3i _1-4/3i x=3-2  x= 9 4
2 2 x=-32 + é:x + %:x
L . .1 1
XTI RTNTT



7. x*+35x°=-216
x%+35x3+216=0

8. X °=242x7°+243
X -242x7°-243=0
(x’5 - 243) (x’5 + 1) =0

(x2+27)(x2+8)=0 X°-243=0  x°+1=0
x3+27=0 x*+8=0 Xx®=243 x®=-1
8- S 1 1
X 27 X 8 = =243 )
1 1 X X
G =8 T T
Sl——=X 5|— =X
1 1 243 -1
=227 {=87% L .
21 _ 1 3
X= 3 X= 2 11. 3x=164x-5
1
3x-16x2 +5=0
: 9 —16EI %D+15—0
10. X+Xx2=6 X~ 163 [+ 15=
1
X+x2-6=0 EGX%_:B%EBX%_]_@:()
0t. DEI%_ZEI_O . .
AN 3x2-15=0 3x2-1=0
1 1
X2 +3=0 X2 -2=0 =2 =t
Jx=-3  x=2 3 31
2
=(-3°  x=(2? x=(5) ngég
=9 X=4 1
x=25 x=§
EJERCICIO 285
1. {5+V24 3. (84428 5 \14+132
. )
m=/(5)" - 24 m=1(8)"-28 m=/(14)? - 132
m=+1 m=36 m=4/64=8
m=1 m=6
14+8 [14-8
- +6 [8-6 = +
_[5+1, 51 _ |8t 5 5
NSt 2 2
2 "\ 2 oy = J11+4/3
=/3+42 =
2. 4/8-/60 4. V32-/700 [T
13++/88
m=./(8)> - 60 m=+/(32)% - 700 6.
~ _ m=4/(13)*-88
m=+/4 m=+/324=18
m=2 _ [@+i8_ [-13  MeV8LE9
_ 8+2 8-2 B 2 2 _ 13+9+ 13-9
N2 2 =J25-7 2 2
:\/E—\/g =5 ﬁ :\/E-"'\/E

3
9. x}-9x2+8=0

-

1

12. px2-5x4 +2=0

1 0 ig
4x2 —SEQX4 H+ 4=0

x4=2  24x=1
1 4
sor o
4/x Xz,
1
= 24 =
x=(2) X=16
X=16
7. {11+ 2430
11++/120

_ 1 1-1
V2 2
=J6+45

g, \/84-1843
84-/972
m=./(84)* -972
m=./6.084=78
_ [84+78 [84-78
N 2 2
=4/81-/3=9-4/3



21+ 64/10
14, \/253-60+/7

+
21++360 253- /25.200
m=+/(22)* - 360
\(F]) m=./(253)% - 25.200
m=+/81=9
m=,/38.809 =197
21+9 [21-9
3 =/15+./6 _\/253+197_\/253—197
N 2 2
10. \28+144/3 =4/225-/28=15-27
+
28++588 15, 4/293-30422
- 2_
m=/(28)" ~588 203- /19.800
m=~/196 =14 >
m=/(293)* -19.800
_ [28+14 [28-14
% W3 m=,/66.049 = 257
= 21447 _\/293+257_\/293—257
N 2 2
14-4./6
: =/275-4/18 =5411-342
14-+/96
: 5 [2
m=,/(14)" - 96 16.16 V3
m=4100=10 5@2 2
_ [14+10  [14-10 m= QE 3
V2 2 1 1
=J12-2 ™36
=2’ [B-42=243-42 5,1 5.1
6 6.6 6

/55+3042 2 V2

55+ ,/1.800 _\E+\E_M+@
~ 2 V3 242 343
m=./(55)* -1.800 1 1
=— 2+*\/§
m=./1.225=35 2 3
_ [5+35, [65-35 3 [1
2 2 17. V4 \2
=/45+10=35+.10 3@2 1
m= B2 -1
|73-12735 40 2
1 1
73-./5.040 =.]—===
m \/; 4
m=./(73)* -5.040 31 [31
s, =.2
m=+/289 =17 =4 4 _q4 4
2 2
73+17 [73-17
- L 1 (1 421
2 2 =5 Va5 5
2 Va4~ 2 2




22.

HH

3 3
I 1
=
o ﬁ‘ =
+| o B
N T \Q;
> |

EJERCICIO 286

o4, 24-24143
24-+/572
m=./(24)? -572
m=+4=2
_[24+2 [24-2
V2 2
=13-J11

25. 1/30-204/2
30-+/800
m=,/(30)* -800
m=+/100=10
_ [30+10 [30-10
Vo2 2

2

26.

27.

:

2

3

n o
T

Gﬁ

= N

|

\I

N

7
@
(I,!)

©

e

w
+

@

/98- 244/5
8-./2.880

(98)* -2.880
\[6.724=82
98+82

2 2
90-+8=

[<e]

1
N

N

m

m=

7%

Los problemas de este ejercicio se resuelven aplicando la siguiente formula:

u=a+M-1)r

donde:

+ 98-82

3v10 -2+/2

u es el término enésimo ; a es el primer termino de la progresibn ; nes la cantidad de

términos ;

resla razén de cambio.
1. a=7 n=9 r=10-7=3

1. a=2 p=12 r=3-1.1
u=7+8(3 =7+24 =31 sasy Nl =%
2.a=5 n=12 r=10-5=5 1 10 1 11 13
u=—+11 §:7+—:—:
u=5+11(5) =5+55 =60 2 4t 24 4
= - =15-12 = 2 52 1
3.2=9 n=48 r=15-12=3 ., __ 2  _47 ->2_%2_1
u=9+47(3) =9 +141 =150 3 6 36
4 a=3 n=63 r=17-10=7 u:%+16§%§
u=3+62(7) =3+434 =437
2 8 10 _,
5 a=11 n=12 r=6-11=-5 £42 ==:z3t
3’3 3
u=11+11(-5) =11-55 =-44 3 13 1
6. a=19 n=28 r=5-12=-7 13 a=gn=25r=o -o=0
= - =19 - == 3 1
u=19+27(-7) =19-189 =-170 u=2 24
7. a=3 n=13 r:—5—(—1)=_4 8 n2
- _ _ 3 19
u=3+12(-4) =3-48 =-45 u==+2 =— =23
g a=8 n=54 r=0-8=-8 8 8
= = = 14, a=1 n=19 (=L 1.8
u=8+53(-8)=8-424 =-416 14. =3 n= 532
9. a=-7 n=31 r=1-(-3)=4 1 lSQEQ
u==+
u=-7+30(4) = -7 +120 =113 3 24
10. a=-8 n=17 r=12-2=10 2139 121
U=3*y T 10z

u=-8+16(10) = -8 +160 =152

7 21 7 7
15. =— = = - =
a > n=27r 2 272
7 70 7 91 98
3l =— @ —_—t — = —=
§OUSSRBHEE ST, T,
7 17 4
16. a=— n= - _f__z
a ) n=36 r 379 )
u-z+35§—ﬂ§
"9 9
_Z_@—_§—_l4l
U599 T T T
12 9
17. 5% n= _t_c__~
a n=15r 877 56
u-g+14 _3@
7 56
_2 126 10 4
Y7756 B8 =
14 3
18. =—-— = -_— ==
a n=21r 1515
u——§+20§—}§
N 3
_320_ 10 _,
T 5 3 15 B



9 1
19. a=-— n=13 r--z +Z
1
u_-f+12(—2)_—Z -24
15
20. a——g n=19 I'——é +6
u=-=+18 1@——§+ 9
T 6 2 6
11 35 11
21. a= E n=33 _E_E

@_7@ = 24_——=—201

EJERCICIO 287

27 14 1 24, a=-4n=19
=-2 22. 3= — n= —_— - =
T TR __g+4_g
= oy 14 1 73
4 U—E 40@‘@@
1 u= —4+18§1—§
2 u= 4=8-
49 5 '~ 5 u= -4+60 =56
= —= 8l
6 ° 23 4-_3 206 1= 3 § 9 25 a=3n=39
3 105 10 L5, 17
-— 3 9 T4 77 4
4 —f+25§>§ 17
5 Mo u= 3+38@—Z§
u= - g’ E 219 21&
572 10 “® u= 3—%’: —% = -1583

Para resolver los problemas de este ejercicio se utilizan las siguientes formulas:

u-a
n-1

a:u-(n-l)r r=

Donde u es el término enésimo ;

_u-a+r
r

resla razon de cambio

a es el primer término de la progresion.

2. u=-18 n=32 r=3

a=-18-(31)(3

a=-18-93=-111

3.u=1 n=9 r=1->=%
474

=1- 8)@%@:1—2:—1

25

u=— n=7
4. 3

Se plantea la ecuacion
para encontrar la razén

Continta

4. Continuacion
_4.2
"6 3

: 6)@%

7 a:1 n=17 u:—3
2 8
3.1 7
-8 2_8__ T
17-1 16 128
8. a=5 n=18 u=-80
;=-80-5_-8_ .
18-1 17

a=-42 n=92 u=1.050

1.050-(-42) 1.002
Tooe2-1 o9

;nes la cantidad de términos ;

10. a=4 u=30
r=6-4=2
30-4+2 28 _

11.

12. a=—

N
3}
<
I
g
©

r=6-

[N
oo

| U.,l

1

+ o
[GEES

18-

N N
m‘,\, 0"\#01‘@



EJERCICIO 288

1. r=19-15=4
a=15 n=8
u=15+(7)4
u=15+28=43
(15+43)8
ST
s=(58)(4)=232

2. a=31 n=19
r=7
u=31+(18)7
u=31+126=157
o (31+157)(19)

2
3 572

2
3. a=42 n=24r=-10
u=42+(23(-10)
u=-188
(42-188)(24)
S=E—
2
s=(-146)(12) =-1.752
4. a=-10 n=80 r=4
u=-10+(79)(4)
u=-10+316=306
(-10+306)(80)
S=E————
2
s=(296)(40) =11.840
5. a=11 n=60 r=-10
u=11+(59)(-10)
u=11-590= -579
(11-579)(60)
S=E——
2
s=(-568)(30) = -17.040
6. a=-5 n=50 r=-8
u=-5+(49)(-8)
u=-5-392 =-397
(-5-397)(50)
S=E——————
2
s=(-402)(25) = -10.050

=1.786

11 a-z
973

12.

13.

14.

u=

a=—

n=11 r=

als

47747354

T15 3 5

Tt

+8:—
3

117 31
3" 3

- 2
418

S=?=6g%

"3
’
3

I:IEEI

13
=46

7z "

73 13 8 2

204205

:13+45@5§

13 +18-88
T4

46@1—3+8—5§
4" a
sS=

=563}

1 9
=-2 n=17 r=—+2=—
a n r 2 2

9
u=—2+16@2§= -2+36=34

o 17(-2+34)

r-—£+5-
=-g 5=

u= _5+11§§§_ 7!
- 8
7
8
527

% 47@2 141
s=6 ==

a=-5 n=12

-35¢

=17(16) =272

3
8



EJERCICIO 289

1. u=11 a=3 n=5

Luego+3.5.7.9.11
2. u=-5 a=19 m=7

019 3 16
16-3=13
13-3=10
10-3=7
7-3=4
4-3=1
1-3=-2
Luego +19.16.13.10.7.4.1. -2. -5,
3. u=-73 a=-13 n=7

~73+13_-60
71 e

> 13 18- 23
-23-10=-33
~33-10=-43
~43-10=-53
~53-10=-63

Luego+-13. -23. -33. —43. -53. -63. —73.

4. u=53 a=-42 m=4
_53+42 95 _

& 42 18- 23
-23+19=-4
-4+19=15
15+19=34
Luego + -42. -23. —-4.15. 34. 53.
5.u=-9 a=-81 n=7

=—9+81=E=12
7-1 6
I 8t 12- 69
-69+12=-57
-57+12=-45
-45+12=-33
-33+12=-21

Luego +-81 -69. -57. —-45. -33. -21 -9.

32 39 46 53

Luego +5. —. —. —. —.12.

. u=3 a=-4 m=5
3+4 1
“5+1 6
F 4 L— E
6 6
17 7 5
—_—
6 6 3
5.7 1
—_—— =
3 6 2
1.7 2
—_—— =
2 6 3
2 7 11
—_t—=—
3 6 6
Luego +-4. —H —E. —iEE
6 3 236
12
+-4.-2% -1%2, —— =, 13,
6 3 2 3

5 5 5 5°
+5.62.74.9L1.102.12.



13 5 _7

Ex
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~Njo No Nk | w
+

+

+
1

+

+
I ES R N NI F NN

\1|5

77 19 _29

144 144 72
29 19 13

72 144 48
Continga

11. Continuacién

48 144 36
5 19 _ 1
36 144 144

.2 77 2913 5 1 1

12. u=-5 a=-2 m=7

oo5+2_ 3
7+1 8
2221
8 8
(19 3_ 11
8 8 4
(11 3_ 25
4 8 8
25 3_ 7
8 8 2
7.3_31
2 8 8
31 3_ 17
8 8 4
17 3 _ 37
4 8 8

Luego + -2 —2%, 22, -34. -31. 3%, 41. 4%

13. u=—l a=l n=10
10 © 2
_r_1 _6
=10 2_ 5__2
10-1 9 15
121
2 15 30
1n_2_7
30 15 30
7 2_1
30 15 10
1 2_ 1
10 15 30
1.2 1
30 15 6
1. 2_ 3
6 15 10
3. 2_13
10 15 30
13 2 _ 17
30 15 30
Luego

111 7 1 1 1 3 13 17 7

"2°30°30°10° 30 6 10 30 30 10



EJERCICIO 290

.a=7 n=20 r=7
u=7+(19)(7)
u=7+133=140
- (7+140)(20)

2
s=147010=1.470

.a=5 n=80
u=5+(79)(5)
u=5+395=400
o (5+ 400)(80)

2
$=405[40=16.200

r=5

.a=9 n=43 r=10
u=9+(42)(10)
u=9+420=429
- (9+429)(43)

2
s=219[43=9.417

.a=2 n=100 r=2
u=2+(99)(2)
u=2+198=200
.- (2+200)(100)

2
s=202[50=10.100

.a=9 n=100 r=2
u=9+(99)(2)
u=9+198=207
- (9+207)(100)

2
s=21650=10.800

.a=8 n=50 r=3
u=8+(49)(3
u=8+147=155
- (8+155)(50)

2
s=163[25

s=4.075+100
s=$40,75

7.

10

11.

32 -~ N°normal de
dientes en la boca
de un adulto
a=10 n=32 r=2
u=10+(31)(2) =72
(10+72)(32)

2
s=1.312+10
s=%$131,20

.a=77 n=72 r=11

u=77+(71)(11) =858
.- (77+858)(72)

2
$=935[36=33.660

. n=5002=60

a=2 r=3
u=2+(59)(3)
u=2+177=179
(2+179)(60)
S=E—————
2
$=181[30=5.430 bs.

,a=600 r=25

S n=8
u=600+(7)(25)
u=775+100
Avanz6 7,75men
el 8° segundo

s » Distancia

recorrida en 8 seg.

(600+ 775)(8)
ST
s=1.3754

s=5.500+100=55m

$=2.400 n=3

X — Ahorro el 2° afio

g - Ahorro el I° afio

r=x-

N | x

X
2

Luego el 3° afio Ahorro:

X _3x
X+—=—
2 2

Continta

11. Continuacién.

0% x
2

37)52400
5 2

X+ 2x+3x=4.800

El 1° afio ahorro -

Para € 2° afo

a=400

6x=4.800
x=800
X 800
5—7—400wcres
n=2 r=2=2%-400
= =57, "

u=400+ (1) (400) =800 sucres
Para € 3 afio

a=400

n=3 r =400

u=400+(2) (400) =1.200 sucres

12, 20y 4° =22
30y 7°0=34
El término medio entre
el 22y el 4°es el 3°
por tanto es una progresion
impar. Luego el duplo

del

3° término es 22

X - 3% término
2x=22
x=11
Luego 11 - 3* término
Como 3°+7°=34

11+7°=34
70=23

23 - es el 7° término
Interpolacién para conocer
el 4° término

+11...
Donde n=5

23

_23-11_12 _

a=11 u=23

4° término - 3° +r=11+3=14
2° término — 22-4° =22 -14 =8

13. n=32

a=5 r=3

u=5+(3)(3)
u=5+93=98

(5+98)32
S=—

2

s=103[16=$1.648



14.

15.

a=50 r=-53

u:50+(7)§ l—lQ

_100-77_23
= =113 Km

%Oﬁs

=246Km

3°y10° termmos son
equidistantes a los
extremos I° y 12°,Luego

la suma de estos extremos

es igual a las suma de

los términos equidistantes

30+100=1° +12°
como 1°+12°=53%

n=8
. a=500 u=1900

. n=5 u=3.000

n= 1.900-500 +200
200
n=8 afios

. n=11 a=1180 u=6.180

_6.180-1180
11-1

=2.000 ———=$500

a=3.000- (4)(-300)

a=3.000+1.200=4.200 soles

., a=161 r=322 n=5

r=200

r=-300

21. a=51 r=2 u=813

22, 5°

_813-51+2_764
2 2
(813+51)(382)
2
s=(864)(191) =165.024

-31 9° .59

interpolando

n=5 a=31 u=59
_59-31_28 _

10° térm. - 59+7 =66

11° térm. - 66+7=73

12° térm. - 73+7 =80

=382

03 102 53% u=161+(4)(322) =1.449
16. n=11 a=-2 u=-52 (L.449+161)(5) 23.n=3 a=12.500 u=20.500
r:L(-z):_@:_s S S— a+u=12.500+20.500
11-1 10 (L610)(5) a+u=33.000
20tem - -2-5=-7 S Luego 2(2° term.)=33.000
Fterm - -7-5=-12 _8.080_, o 2° term =16.500 colones
Lotérm - -12-5=-17 ST
5 tém - -17-5=-22 =4.025+10=402,5 pies
6 térm — -22-5=-27
EJERCICIO 291 8 2a7"3 n=6
r=6+(-3)=-2
1.a=3 n=7 1
4. a=1 n=6 6. a=—- n=6 :—3[ ]
r=6+3=2 2
o fort =222 1.2 -3(-32)=96
u=3(2"") %555 r=g2=g 9 2a=3 n=9
) .a=3 n=
u=3(2) “'1%§ B 10200
u=3M®4=192 50 g ”:E%EE . r=-1:3= -3
l 5
2.a=— n=8 [_1:2—:732 _274 16 1o
3 5 3.125 S5 3125 u=3F-2H 0
r=3:1=3 .
L 11
u=3(3"7) 5.a=3 n=7 o ERPETY
e 2 7. a=— n=8
u=3=729 r=2:3=7 4 10. a=> n=5
3.a=8 n=9 4
3 163

r=4+8=_—

4
271D r=3=
1 U= 3% &)
2 Calls 9




3 3 3
—_ —_ . - = 1 . = - = = - =
11, a=16 n=8 12. 5 n=8 3. a n=5 14. a= n=10

1 1 2 30 50 5 10 40 1
()= =502=-5  rehaE r=-ZH 3 3
@75 —§%E 7% 30 500 3 1@95
O 4 3 0 u=—§ _EEE U:—Z%\;’ E
R .z 2 35 _ 375 1 1
@ o TTETTe Wt tRE T om

1 1 1
1 =— =— = = = = 8. a=8 u=—— =
r 5 u o4 n=7 4. a=2 u=64 n=6 512
i i 6 |'=5ﬁ:52_:525
a= 64 _20_2 \ 2 _s 512 _ o[t ot
1 1 2 1 Y2.006 V2°
QE 26 5. a=— u=243 n=7
2 64 625
2-r_§ U:2.187 n=9 I’= 243 _W \/3_6 13 0. a__ u=1 n=5

64 26 § _[16 /24
= 6
as 2.187a: 3 _2 [:38: 3.3 6 a=-5 u=640 n=8 T4 625 625 5%

@F@B 2° 2’ 2° 4
3 F . [640
3. 321%5_2 °
625 16 5 r=y[-128 =}/-2" =2
32
" 625 = 7. =% u—% n=6
32 2
625 _5' _2°0B 3
= 55 T o5 A |2 _. 1 _1
2 2 2°B r=s/=%— =5|— ==
= = 729 {243 3
5 5
2
EJERCICIO 293
1. a=6 n=5 2 a=4 n=6 3. a=12 n=7 1
. 1 P 1 4, a—z =10
r:376:5 r=-8+4=-2 r=4+ 12—,

4 w2 r-tams
crasy T ey

O
H u=[27] =128
%’,Q@}% 6 - -128(-2)-4 ) @igg%ﬁ— 12 L
- 2 -2-1 ss—1 128(2)-
1, 252 37t SSToo1
s= =-8
2 -3 8.7440] 3
s=-§(‘2)=%:115 S92 S:%3=255§
16 g ° 26.232 4

=171 =172

~ 1.458
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11
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Q
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\
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oFr
I

il

O, win
WIN,

[

1

I

o

fSi
ooo

T ol
N w

|
N w
BIS

I
KN

I
®|5

O
u= O
0
2’2 9 %@1§+6 ];GQE §
Fosd 4 2t 8103 2
S= - 1 S=
2 ~-1 2,
37t 2 3
_ 3.069 _
=22 (-3 512 6138 o s=—1 =43
3Fp? =22 - ———-_1128 1
1 -512 3
-6.305 5 3
= - 10. a=9 n=6
2.916 (-9)
18915 o . g. a=2 n=8 r=1+(-3)=-2
- 2916 - 2.916 — 972 1
r=-1:2=-= y 9@}@5__1__1
6.a=-55 n=7 2 HsdT @ 27
10 10 11
U=2[-SH F -5 _ig_}@_
rZ*(—]_O):—z 2 0 2 64 _ 27 3
B 1
11 ] 64 32 _igl s Y
U:‘E(—)]:—Ez—g _ 40 2 3
2 1 T 728
BANIART, 2 __ 81
5( 2) 10 2 s=—E&
T S 3
129 3:1%8:7:1%:1% b 184
10 __129 3 2 384 S=E=6%:6%
S= T3 Ty T Tt

EJERCICIO 294

1. a=5 u=3.125 n=5

. 3.125 3. a=128 u=2 n=7

r= =./25+5

5 rzﬁize—azi}
5(5)=+25 128 V2° "2
+25(+5)=125 128% %Q: + 64
125(+5)= + 625 1
++ 51+ 25125+ 625:3.125 * 6‘@1 EQE 32

2. a=-7 u=-224 m=4 32%% -116

rzsﬂ:\/ﬁzz 1

-7 ilG%«:f =8
-72=-14 2
-142=-28 sgi}@: "
-28[2=-56 2
-562=-112 ++128: +64:32:£16:8:£4:2

++-7:-14:-28: -56: -112: -224




5.a=2 = 7. a=8 u—i m=7
aze W=re M7 6. n= w8 Ut M
2187 1
64 _,/3 _3 _832 g1 _,1
27 "o 8 28 72
2%@:3 8@11 =14
2 20~
3.9 %1%
== 40 [ 2
32 ;
5 et
hd il 20k F+1
it 2
7i SB 3
4 8 020 2
81%@ 243 1 1@: L1
- 20 207 "4
243@%E 729 256 1%%:;
40 20" 8
++2:3:45%: 6;:10%:151%: 22%5:34% 1%}§:+i
80 20" " 16
cigsgoap Lt 11
T2 48 71632
EJERCICIO 295
3 1@471%1 2 1
2 2 a=— r=— - = =—— =——
1. a=2r=1g=1 3 a=-5r=—2=2 5974 'Tatsd 3 Tav2 r= 5% 5
22 4 -5 5
3 3 2 2 10
-2 .28, - 75.75_25 4 _4_9 SE 1 E T 1
S= 1—3—3— 3 = 23~ 3 s= :—:7:1% 1+= = 6
1-= 2 1-£ =2 1 28 5 5
4 4 5 5 -2
3 3 6 3
1 1. 1 =-8% 8. a=-14 r=——==
2. a=— r=—R2== _ 1 _ 1 _6 -14 7
2 6 3 8 1 2 6. as- r=—B=-
4 a=-4 r:"@_f@:f 6 7 7 -14 -14 98
i i 3 4 3 1 1 =—3 ——4 =-—
.2 _2.3 -4 -4 6 _6_7 - N
5_1_3_3_4 s= ZZT__]-Z S:LG:%:E:]_% 7 7
3 3 -2 = 1-— = =-243
3 3 7 7
EJERCICIO 296
12 12 12
1_2 6,6 * 100" 10.000 ' 1.000.000"" g 159, 159
10 100 1.000 12 "1.000  1.000.000""
a=2 r:i@&’@:i "0 7 10000§12§:100 159 _150010°0 1
10 10006 10 12 12 ~70° "T10° thson” 10°
6 5 =100 _100_12_4 150 159
s=—10 _10_°_< 17 9 "99” 33 10° _10° 159 53
17979 3 1 s= = = >
- 100 100 11 999 999 333
10°  10°



, 32, 3 7]
100 10.000  1.000.000""
e g
=700 10000 32 100
2 2
=100 _100_32
1 - 99 99
7100 100
144 144 144
5'73"'76 PPCREE
10° T 10° T 10
_l44 _144M10°0 1
a0 T 10 taad 10°
144 144
100 _10° _144 16
T, 1 799 999 111
10° 10°

EJERCICIO 297

1.a=2 r=2
Para saber cuanto
gano € sdbado - n=6
u=2(2°) =64 Lempiras
Para saber cuanto
gané de lunes a sdbado
utilizo S para los 6

primeros tér minos de

la progresion.

++2:4:8...

Donde a=2 r=2 u=64
64(2)-2

s=%—126 Lempiras

2.n=20 r=2 a=1
u=1(2°)=524.288
524.288(2)-1
C2-1
$=1.048.575+100
s=$10.485,75

3% término= /i =2
81 9

Se encuentra la razén
para n=3, entre el 3°
y 5° término.

EQ’LE - 2° término
92 3

lB?i=1 - 1° término
32 2

3,5,5 g 3,18 18
100 1.000'“ 10 10° 10°7
5 5 Q{OO@ 1 18 18 010°0 1
—_— = =-— =— O0—FE—
7100 ' 1.0000 5 10 10° 105|]18D 100
5 5 18 18
¢= 1200 _100_5_1 = 10° _10° _ 1
179 "8 _1 ® 75
10 10 100 100
o 3 1 64 16 o 3 1 175 7
10 187180 45 10 55 550 22
18 1 1 18 18 18
——t——at—. 9. 2+ —+——+—...
* 100 10° 10° 1OO 10 10
1 1 . 1 00
a=—3 I’=—4 0°=— vy
10 10 10 ~100 “10° 18
11 18
g=_10° _10° _ 1 100 m 2
_1 9 900 19 11
10 10 100 100
18 1 _163 2 24
100 900 900 S=2+ 777
. n=9 - Impar
Como es una sucesion impar 6. a:i u:i n=4
P - 4 32
los términos equidistan, luego
la multiplicacion del primer ?2 T 1
y Ultimo término es igual r:3T:3§:E
al producto entre el 3°y el 4
7° término. 1 1 Lo
—[R2=— - 6°término
Entonces la respuesta es: 32 16
=1 2
216 7-r=§ u=160 n=5
8 _ 160 160
n=5 u=— 810
81

E w
. 160%@— 810

8. a=59.049 u=100.000 n=6

100 000 _ 105
'59.049



9. r:% a=24.300 n=6 10. n=15 a=1 r=3
— 14 _
u=24 300@5@5 24300 _ 109 = _4.78(2.)969
=24. = = 4.782.969(3 -1 14.348.906
3 243 = 1 = =$7.174.453
1 72.800 B
100%@ 24.300 - 72.800
= = = =36.400 bs.
1, _2 2
3 3
EJERCICIO 298
9. Log0,72183-L0g0,0095

1. Log(5320,184) =Log0,72183 +Colog 0,0095
=Log 532 + Log 0,184 =1,858434 +2,022276
=2,72501+1,26482 =1,880710 10"*L 75 081878 75,982
=1,99073 10. Log9.114-Log0,02
0 102 97,888 =L0g9.114 +Colog 0,02

2. Log191,7 +Log432 =3,959709 +1,698970
=2,28262+2,63548 =5,658679 0 Antilog5,658678 455.699,971 455.700
=4,9181 11. Log2°=10(log2)

O Antilog 4,9181 82.814,4 =10(0,301020)

3. Log0,7+Log0,013+L0og0,9 =3,010299
=1,84510+2,11394 +1,95424 Anti log 3,010299=1.024
=-2,08672 12. Log0,15°=3(log0,15)

01072 0,00819 =3(1,176091)

4. Log7,5+Log8,16 +Log0,35 +Log10.037 :3(_1)+3(0 176091)
=0,875061+0,911690 +1,544068 +4,001603 -2 471727
=4-1+2,332422 _

107247727 = 0, 00337499 10, 003375
=5,332422 13 5= 4( )
. Log18,65' = 4(log18,65
0 10%%%242 214.991,85 o9 9
0214.992 = 4(1,270678)
5. Log3,2+Log4,3+Log7,8 +L0g103,4 +.0g0,019 ) =5,082715
_ Antilog 5,082715=120.980,4916
=0,505149 +0,633468 +0,892094 +2,014520 +2,278753 £120.980.5
=2,323988 O Antilog 2,323988 210,857 ) .
14. | og(2m,084) = log(0,168)

6. Log95,18-Log7,23
=1,978317 -0,859138 =2(log0,168)
=1,119179 O Antilog 1,11917¢ 13,15767031 13,1577 =2(1,225309)

7. Log8,125-L0g0,9324 :2(_ 1)_,.2(0’225309)
=Log8,125 +Colog 0,9324 = -1.549382=7 450618
=0,909823+0,030397 s e ’

o 010220, 10752 = 0, 02822396310, 028224
=0,9402200 10°%°%2 8 714068 8,7141 o
Anti log 2,450618= 0,028224
. Log7.653,95-Log12,354
8. Log °9 15. Log7,26=6(log7,2)

=log7.653,95 +Colog 12,354

=3,883885 +2,908192
=2,7920770 Antilog2,792072 619,55

=6(0,857332)
=5,143994
Anti log5,143994 =139.313, 75



16.

17.

18.

log3 _0,477121
Lo = =
943 5 5
Antilog0,238560=1,7320483 [11,73205
log2 0,301029
Logd2="lo =27~
9¥2 S 3
10100343 =1 259921

log5 0,698970
Logy5 =——=——"""—
945 .

=0,238560

=0,100343

=0,174742
Antilog0,174742=1,495348 [11,49535

EJERCICIO 299

. Log515+log78,19 +colog6,13

=2,711807 +1,893151+1,212539
=3,817497 - Antilog 3,817497 =6.568,96 [16.569

. Log23,054 +log934 5 +colog8.164

=1,36275+2,97058 +4,0881
=0,42143 - Antilog 0,42143=2,63894

. Log8,14+log9,73 +colog0,6 +colog7,8

=0,91062+0,98811+0,22185 +1,10791
=1,22849 - Antilog 1,22849=16,923461[116,9235

. Log 513,4 +log9,132 +colog85,3 +colog10,764

=2,71046 +0,96057 + 2,06905 +2,96802
=0,7081 - Antilog 0,7081=5,10622

. Log53,245+log4.325,6 +colog32,815 +colog91,79

=1,72628 +3,63605 +2,48392 +2,03721
=188346 - Antilog 1,88346 =76,4645

. Log32,6+log841,9+colog0,017 +colog732,14

=1,51322 +2,92526 +1,76955 +3,135406
=3,343436 - Antilog 3,343436 =2.205,139151
Como existe un signo negativo en la operacion
entonces este afecta el resultado total,luego

la respuesta final es - 2.205,14

. Log95,36+log0,14 +colog83,7 +colog2,936

=1,97937+1,14613+2,07727 +1,53224
=-1,26499 - Antilog -1,26499 =0,054326
El signo negativo se anula puesto que se
encuentra en el numerador y en el
denominador luego la respuesta es positiva

. Log7,2+log8,135 +colog0,003 +colog9.134,7

=0,85733+0,91036 +2,52288 +4,03930
=0,32987

19. Log¥/63 ='°g% =L§340 =0,359868

100359868 =3 290172

20. Log¥/815 ='°g$ =w =0,415879

Antilog0,415879=2,605431

9. 3[,2* =5log3+4log0,2

10.

11.

12.

13.

- Antilog 0,32987 =-2,137333 [} 2,13734

=5(0,47712) +4(1,30103)
=2,38561-2,79588
=-0,41027 - 10°“*" =0,3888

*Enla tabla sebusca 1,58973
0 Antilog 0,58973 0,3888

1 2
= +Z
2IogS 3Iog’é’;

=1 (0.69897)+2(0,47712)

2 3
=0,349485+0,31808
=0,66757

- Antilog 0,66757=4,651199 04,6512
1 1 3

= = i

5IogZ 2|og3 4IogS

- é(o ,30103) + % (0,47712) + 2 (0,69897)

=0,060206+0,23856 +0,5242275
=0,82299

- Antilog 0,82299=6,65257 (16 ,6526
8log3+5colog5, 6

=8(0,47712) +5(T,25181)

=3,81696- 3,74095

=0,07601

- Antilog 0,07601=1,19127 01,1913
710og0,53+ 3colog2,5

=7(1,72428) +3(1,60206)
=-1,93004-1,19382

=-3,12386 - 10 *"“* =0,000751865
* Enlatabla se busca4,87614



14.

15.

16.

17.

18.

19.

20.

2 5
— +7
5Iog3 3(:ologz

2 5/
= ¢ (0.47712)+2(1,60897)

=0,190848- 0,501717

=-0,310869 - 10°%™* =0,488799 10,4888

* En la tabla sebusca 1,68914

Log7,86+Log8,14
2
_0,89542+0,91062
P
_1,80604
==
=0,90302 - Antilog 0,90302=7,9987

Log932,5+Log813,6 +Log0,005

2
_2,96965+2,91041+3,69897
h 2

_3,57903

=22

=1,78952 Antilog 1,78952=61,59138

Log93,7 +Log104,2 +colog8,35 +colog7,3
2

1,97174+2,01787 +1,07831+1,13668
2

=1,1023 - Antilog 1,1023 =12,656174

12,2046

Log23,725+Log9,182 +Log7,184
3
_1,37521+0,96294 +0,85637
3

Log12.316+Log0,25 +colog931,8 +colog0,07

4
_4,09047 +1,39794 +3,03068 +1,15490
4

=0,41849 - Antilog0,41849=2,621125

_1,67399
4

Log56.813+colog22.117

5

_4,75446+5,65527
5

_0,40973

=0,081946 - Antilog 0,081946 =1,20766

3 3
21. ElogO,0316+EcoIogO,1615

3=
=5 (2,49969+0,79183)

_3
T2
107%%2 = 9, 086552

Antilog 2,93728=0,08655625

(-0,70848)= -1,06272=2,93728

§Io 3+Ecolo 5
22.4 g 3 g

3 2/
=7 (0,47712) + 3 (1,30103)
=0,35784-0,46598
=-0,10814=1,89186
Antilog 1,89186=0,77958

Log15+Colog4

7
_1,17609+1,39794
=
_0,57403

23.

=0,082
Antilog 0,082=1,20782

Log5+Colog3

5
0,69897+1,52288
=t
Antilog 0,04437=-1,10756

24.

=0,04437

25 E(|_og5+ Cologs)
"5

6 _
= (0.69897+1,00601)

6 _
= (-0,20412)= -0,24494 =1, 75506
Anti log T,75506= 0,568926 [10,56893

Log3+ COI095+ Log5+ Colog7

2 3
3(0,47712+1,30103) + 2(0,69897 + 1,15490)

6

_3(-0,22185) +2(-0,14613)
h 6
_-0,6655-0,29226
h 6
_-0,95781
T 6
107035 = 0,6924126

Anti log 1,840364=0,69241

26.

=-0,159635=1,840364



27.

28.

LogZ+ Log3+ LogO0,2
7 5 3

_ 15(0,30103)+ 21(0,47712) + 35(1,30103)

105
4,51545+10,01952 - 24,46395
105

- 79.92898 _ ) 0o4s62=1,905438

105 ’ !
Antilog T,905438=0,8043369 0,80434
Log32,14 Log59,3  Colog317,6

2 3 4
_6(1,50705) + 4(1,77305) + 3(3, 49812)
B 12
_9,0423+7,0922- 7,50564

12

_ 8,62886
12
Anti log 0,71907=5,2368483 05, 23685

=0,71907

EJERCICIO 300

. 36=2°%

Log36=2log2+2log3
=2(0,301030) +2(0,477121)
=0,60206+0,954242

Log36=1,556302

. 75=3%

Log75=1og3+2log5
=0,477121+2(0,698970)
=0,477121+1,39794

Log 75=1,875061

. 30=2305

Log30=log2 +log3 +log5
=0,301030+0,477121+0,698970
Log30=1,477121

. 48=2'[3

Log48=4log2+log3
=4(0,301030) +0,477121
=1,20412+0,477121

Log48=1,681241

120=2°35

Log120=3log2+log3+log5
=3(0,30103) +0,477121+0,69897
=0,90309+1,176091
Log120=2,079181

29

30

2log0,75+10g 39,162 +colog0,07 +colog 3,89

: 2
2 (1 ,87506) +1,59286+1,15490 + 1,41005
- 2

~1,90793

=0,953965=8,99425 18,9943

3log0,2+2log0,3+4colog0,05+colog3,25

' 2
_3(1,30103)+2(1,47712) + 4(1,30103) + T,48812
- 2
_ -3+0,90309 -2 +0,95424 +5,20412 -1 +0,48812
- 2

_1,54957
T2
Anti log 0,774785=5,95366

=0,774785

6. 98=7212
Log98=2log7+log2
=2(0,845098) +0,30103
=1,690196 +0,30103
Log98=1,991226
7.343=7°
Log343=3log7
=3(0,845098)
Log 343=2,535294
Log0,343=1,535204
8. 225=5°[3
Log225= 2log5+2log3
=2(0,69897) +2(0,477121)
=1,39794+0,954242
=2,352182
Log22,5=1,352182
9. 196=2°7°
Log196=2(log2+10g7)
=2(0,30103+0,845098)
=2(1,146128)
=2,292256
Log1,96=0,292256



10, 875=57
Log875=3log5+Ilog7
=3(0,69897) +0,845098
=2,09691+0,845098
=2,942008
Log0,875=1,942008
11, 2.025=3'[%°
Log2.025=4log3+2log5

= 4(0,477121)+2(0,69897)

=1,008484+1,39794
= 3,306424
Log202,5= 2,306424
12. 448=2°7
Log448=6log2+log7
=6(0,30103) +0,845098
=1,80618+0,845098
=2,651278
Log44,8=1,651278

EJERCICIO 301

1.5=3
Log5*=log3
xlog5=1log3
x(0,69897)=0,477121
0,477121
XZW =0,6826
2. 7*=512
Log7* =log512
xlog7=log512
= 2,70927
0,845098
x[J3,2059
3. 0,2*=0,0016
Log0,2*=10g0,0016
xlog 0,2=10g0,0016
x(1,30103)=3,20412
= ?,20412
1,30103
-3

=3,205864

0,20412

X= +
-0,69897 -0,69897

x=4,29203-0,29203
Xx=4

13, 23= g =25
25=5
Log 25=2(0,69897)
=1,39794
Log23=0,397940

14. 1%:3:1,5

2 17.

15=33
Log15=log3+log5
=0,477121+0,698970
=1,176091
Log11=0,176091
15. 1%:% =14
14=712
Logl4=log7 +log2
=0,845098 +0,30103

=1,146128
Log1Z=0,146128

4. 9=0,576
Log9*=10g0,576
xlog9=1,76042

x(0,95424)=1,76042
o 1.76042
0,95424
-0,23958
X=70,95024
x=-0,2510689
x+ 0,25107
5. 31=729
Log3***=729
(x+ 1)I093: log729
(x+1)(0,477121)=2,86273

16.

18.

2

w|~

Wl

L092%=|og%
=log7 +colog3

=0,845098 + 1,522879
=0,367977

143
Logl3=log—
¢} ¢} T

=log143 +cologl1l

=2,155336 +2,958607
Log13=1,113943

25— 225
9

Log25= IOQ%

=log225 +colog9

=2,352183+1,045757
Log25=1,397940

7. 2%*1=128
Log2***=log128
(3x+1)log2=2,10721
(3x+1)(0,30103)=2,10721
3x+1=7
3x=6
X=2

g ¥ =2.187
Log3*'=log2.187
(2x-1)10g3=3,33985
(2x-1)(0,477121)=3,33985

2x-1=7
x+1=6,00944 2x=80 % 4
x=6,00044-1
x=5,009440 ® 5 9. 11> =915
6. 5°°=625 Log11* =log915
Log5*%=109625 2xlog11=2,96142
(x-2)log5=2,79588 2 2:96142
2,79588 1,04139
X7 %7 0,69897 2x=2,84372
x=1,42186

X-2=40 % 6



EJERCICIO 302

LogC= Log500(1,06)’
LogC= Log500+3logl,06
LogC=2,69897 +3(0,02531)
LogC=2,7749

Anti log2,7749=$595,51

LogC= Log3.500+5Log1,07
=3,54407 +5(0,02938)
=3,54407 +0,1469

LogC=3,69097

Anti 10g3,69097=4.908,94 soles

1. a=3 u=48 r=6+3=2
2.048 8 4
Log48+Colog3 4. a=6 u=" r=—==
T gz 81 63
°9 2.048
_168124+1,522879 T +Colog6
0,30103 Log?
_1204119 o 3
0,30103 n:Logz.048+C0|0981+Colog<5
Log4 +Colog3
_3,31133+2,09151+1,22184
243 3 = +
2.a=2 u=== =2 0,60206+1,522879
Log 263 106| ) 2 _ 062468
n:w+l 0’124939
Log> n=4,999879 +1
n= Log243+colog16 +colog2 1 n=5,999879
Logl5 n 06
= 2,38461+2,79588+1,69897 1
0,176091 625 .
a=2 u=—— r=—=2,5
= 087946 ) _4 994 +1 1 =5,094 n (5 5. g '3
0,176091 625
Log——+Colog2
:8—+1
3. a=4 u=512 r=8+4=2 Log2,5
n_Log512+Co|og4+1 n=Log(325+Co|ogS+Cologz+1
Log2 L392.5 B
_2,70927+1,39794 . = 2:79588+1,00691+1,69897
0,30103 0,39794
200721 o L9976 |y 4 5
0,30103 0,39794
EJERCICIO 303
1.¢c=500 r=0,06 t=3 2.¢c=3500 r=0,07 t=5 3 c=8.132 r=0,09 t=10
2 .
C=500(1+0,06) C=3.500(1+0,07)° c=8.132(1+0,09)°
3
C:SOO(]-’OG) Log C=Log 3.500(1,07)5 LogC= LogS.132(1,09)m

= Log8.132+10Log1,09
=3,91020+10(0,03743)
=3,91020+0,3743
LogC=4,2845
Anti log 4,2845=19.253,070 bs



4. €=930 r=0,035 t=7

C=930 (1+0,035)’

LogC= Log930(1,035)’
= Log930+7 Log1,035
=2,9684829+7(0,0149403)
=2,9684829+0,01045821

LogC=3,073065 Antilog3,073065=$1.183,2186

= 4,734743+5(0,015988)
= 4,734743+0,07994
=4,814683

Anti log 4,814683= $65.265,399

8. ¢c=800

0,03
2

c=800(1+0,015)°
LogC= Log800(1+0,015)’
= Log800+4log1,015
=2,90309+4(0,00647)
=2,90309+0,02588
LogC=2,92897 AntilogC=$849,09
12 0,04

t=4 r= =0,015

9.c=900 t=—=4 r=-_"=0,01
5. C=12.318 t=6 3 4
4
17 4,25 C=900(1+0,01
r=41="-=4,250 "2 0,0425 ( )
4 100 LogC= Log900+4log1,01
6
C=12.318(1+0,0425) =2,954242 +4(0,004321)
LogC= Log12.318(1,0425)° =2,954242 +0,017284
= Log12.318+6Log1,0425 =2,971526
=4,0005402 +0,108456 10.r=0,05 C=972,60 t=4
Log C=4,1989962 o= 972,60
Anti log4,1989962= $15.812,34204 (1+0,08)"
Logc=10g972,6+4cologl,05
=2,087934+4(1,978811)
6. C‘24'11816 =7 - = 2,087934-0,084756
r=5}===5,50 =% 0,055 Logc=2,903178
; Anti log2,903178=$800,16
C=24.186(1+0,055)
; 11, C=1893,5 t=6
LogC= Log 24.186(1,055) 9
= Log24.186+ 710g1,055 r=4;=-=450_,5 0,045
=4,383564 +7(0,0232524) oo 18935
= 4,383564+0,1627668 (1+0,045)°
LogC=4,5463308 Logc=10g1.893,5+6cologl,045
Anti log 4,5463308= 35.182,83244 sucres =3,277265+6 (1,980883)
=3,277265-0,114702
7.C=54.293 t=5 | =3,162563
15 375 Anti log3,162563=$1.454,02
—n3_ _ 1=
r=3z=,=37507.5 00375 12. C=54.198,16 r=0,08 t=7
LogC= Log54.293(1,0375)" _54.198,16
- 7
= Log54.293+5l0g1,0375 (1+0,08)

Logc=10954.198,16+ 7cologl,08
=4,733984 +7(1,966576)
=4,733984- 0,233968
Logc=4,500016

Anti log4,500016=31.623,9031.624Q.



13. ¢=600 r=0,03 C=695,56 16. ¢=6.354 t=4 C=7.151,46

- Log7.151,46- Log6.354
1= L0g695,56 ~Log 600 Log(t+r)-= og og
Log1,03 4
_2,842334-2,778151 _ 3,854394-3,803047
0,012837 4
Log(1+r)=0,012836
(=0.064183 _, o000 1 aios (i)
0,012837 Anti log0,012836=1,03
14, c=1.215 C=1.709,61 r=0,05 1+r=1,03
(= Log1.709,61-10gl.215 r=0,030 3%
Log(1+0,05)
_ 3,232897- 3,084576 17. c=900 1=0,05 t=2+1=2,33333
0,021189 3
2,33333
0,148321 . C= 900(1+ 0,05)
=0,021189 ' 08 LogC= Log 900+ 2,33333l0g1,05
15. c=800 t=4 C=1.048,63 =2,954242 +2,33333(0,0211892)
Log(L+1)= log1.048,63~ 109800 =2,954242 +0,049441
4 =3,003683
Log(L+r)= 3,020622-2, 903089 Anti log3,003683=1.008,52
4 Los intereses producidos representan
0,117533 _ _ S
Log(1+r)=7=0,029384 la diferencia entrela suma inicial y lo
Antilog 0,029384=1,07 que se ha convertido
14r=1.07 0 Intereses producidos 1.008,52 900
r=0,07 0 7% = $108,52

EJERCICIO 304

1. €=40.000 r=0,05 t=10
40.000(0,05)(1,08)°
a=
(1,09)°-1
Log(1,05)" =10Log1,05
=10(0,0211892)
=0,211892
Anti log0,211892=1,62889
Loga=10g40.000+10g0,05+log1,62889 +colog0,62889
=4,602059+2,69897 +0,211892 +0, 2014253
=3,7143463
Antilog 3,7143463=$5.180,21




2. ¢=85.000 r=0,03 t=12
85.000(0,03)(1+0,03)"
a= i
(1+0,03)" -1

12
Log(1,03)” =12l0g1,03
=12(0,012837)
=0,154044
Anti log 0,154044=1,425761

Log a=10g85.000+10g0,03+log1,425761 +colog0,425761
=4,929418+ 2,477121+0,154044 +0,370834

=3,931417
Antilog 3,931417=8.539,2 soles

3. ¢=600.000 r=0,05 t=20
600.000(0,05)(L+0,05)”
a= 5
(1+0,08)" -1

Log(1,05)" = 20l0g1,05

=20(0,0211892)
=0,423784
Antilog0,423784=2,65328

Log a=10g600.000+10g0,05+log2,65328 +cologl,65328
=5,778151 +2,69897 +0,423784 +1,781653

=4,682558
Antilog 4,682558=$48.145,75

4. c=5'000.000 r=0,06 t=30
5'000.000(0,06)(L+0,06)”
a= =
(1+0,08)" -1
Log(1,06)" = 30l0g1,06
=30(0,025306)

=0,75918
Anti log0,75918=5, 7435

log a=10g5'000.000+10g0,06 +10g5,7435+colog4, 7435
=6,69897 +2,778151+0,75918 + 1,323901

=5,5602
Antilog 5,5602=363.245,2 bs.

10.

11.

. c=3.000 r=0,06 t=5

a=3.00000,237396
a=712,1880712,19 bs.

_3.000(0,08)(1,06)’
. (1,06 -1

_ 180(1,338226)

~ 0,338226
a= 240,88068

0,338226

a=712,1885367 712,19 bs.
NOTA
0,237396 - Vr. que aparece
en la tabla de int erés compuesto
decreciente para el 6% en 5 afios.
1,338226 - Vr. que aparece
en la tabla de int erés compuesto
para el 6% a5 afos.

. €=12.000 r=0,07 t=12

a=12.000[0,125902
a=1510,824 bs.

. ©¢=350.000 r=41% t=3

a=350.000(0,363773
a=127.320,55 sucres

. €=425.000 r=6% t=10

a=425.000(0,135868
a=57.743,9 soles

. €=90.750 r=5% t=25

a=90.750(0,070952
a=6.438,894 bs.

€c=73.550 r=54% t=30
a=73.550[0,068805
a=5.060,60775 [05.060,61bs.

€c=473.000 r=341% t=9
a=473.00000,131446
a=62.173,958 [162.173,96 sucres



12, €=45.800 r=4% t=30
a=45.8001,057830
a=2.648,614 soles

45.800(0,04)(1,04)”
a=
(1,04)" -1
Log(L,04)” =30l0g1,04
=30(0,017033)
=0,51099
Anti log 0,51099=3,243321

Loga= Log45.800+10g0,04 +log3,243321+colog2,243321

=4,660865+ 2 ,60206 +0,510989 +1,649108

=3,423022
Anti log3,423022=2.648,61 soles

EJERCICIO 305

1,€=30.000 r=0,06 t=9
. 30.000(0,06)
"~ (1+0,06)° - (1+0,08)

Log(1,06)"’ =10l0g1,06
=10(0,02531)
=0,2531
Antilog 0,2531=1,791018
Log i = Log30.000+10g0,06+colog0,731018
=4,477121+2,778151+0,136072
=3,391344
Antilog 3,391344=$2.462,38

2.¢=90.000 r=0,04 t=20

_90.000(0,04)

" Loa) o104

En la tabla de interés

compuesto(1,04)” = 2,278768

Log i = Log90.000+10g0,04 + cologl, 238768
=4,95424+2,60206 + 1,90701
=3,4633

Anti log3,4633=2.906,03 sucres

3, €=200.000 r=0,05 t=40

_200.000(0,05)
09" -1.05
Log(1,05)" = 41l0g1,05
=41(0,0211892)
=0,868757
Anti log0,868757=7,391915
Log i = Log 200.000+10g0,05+colog6, 341915
=5,30103+2,69897 +1,19777
=3,19777
Anti log3,19777=$1.576,79

. €=40.000 r=0,06 t=25

_40.000(0,06)
.06 -1.06

(1,06)" - 4,549383

Log i =10og40.000+10g0,06 +colog 3,489383
=4,60206+2,778151+1,457251
=2,837462

Antilog 2,337462=$687,79
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