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@ x*(a-b)-y*(b-a) = (a=b)(x+y)(x-y)
© 9x% + 3xy -2y = (3x—2y)(3x +y)
© x3-125=(x-5)(x* = 5x + 25)

@ 2x? —xy-y —dx+y+2=(2x-y+2)(x-y+1)

@ o7H @ 174 ® 274 @ 374 (@)47ﬂ

B

@ x*(a~b) - y*(b-a) = x*(a~b)+y*(a~b) = (a~b)(¥*+y?)
© 9x% + 3xy — 2y? = (3x + 2y)(3x —y)
© x* - 125 = (x - 5)(x? + 5x + 25)
@22 —xy—y?—4dx+y+2
=2~ (4+y)x-(?-y-2)
=2 - (4+y)x-(-2)(+1)
:{2x+(y—2)}{x—(y—|—1)}
=@2x+y-2)(x-y-1)




2. AP x - 10632 + 9yt 9] Q14:7} obd A9

® x-3y (@)x—Zy ® x-y
@ x+y ® x4+ 3y

)C4 _ 10x2y2 + 9y4 — ()C2 _ 9})2) (X2 _y2)
= (x=3y) (x+3y) (x~y) (x +)




3. OZ 3 (x+y)? =839 Al ALY

D x? —2xy — 4y? @ x? - 2xy + 4y? @ x? + 2xy + 4y?

@ x* —dxy—Ty* (@)x2 + dxy + Ty

(FA)= (x+y)* - (2y)°

= 29H(x +)? + (x + )2y + (29)%)
x% + 2xy + y? + 2xy + 2y + 4y?)
x% + 4xy + 7?)
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16a* — 250ab® 2] €157} opd 2429

@ a @ 2a-5b
® 2a(2a - 5b) @ 4a? + 10ab + 25b2
©)2a(2a + 5b)

(£4]) = 2a(8a® — 125b3)
= 2a{(2a)3 - (5b)?}
= 2a(2a — 5b)(4a® + 10ab + 25b%)




5. O3 3 2% +y%+2xy-2x -2y 9] A7t ofd AL2?

® x+y @ -x-y

® x+y-2
@x—y ® 2x+2y

~&B

(EA) = (2 +2xy+y*)-2(x+y)
=(x+y)?-2(x+y)
= (x+y)(x+y-2)

St

g

(x+y)(x+y-2) = -y)(x+y-2)

—(=x
%(Qx—l— 2y)(x +y-2)
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(2 +x)(¥>+x-8)+ 125 A+E3
A-?

D x-1 @x+1 ® x-2

~&B

@ x+2

® x+3

P4+ x=AR oW Fo|H A&
A(A—8)+12 = A2~ 8A + 12

=(A-2)(A-6)
A(EA) = (2 +x-2)(x% +x-6)

=@-Dx+2)(x-2)(x+3)




7. (x=3)(x=1)(x+2)(x+4)+24 & ATEHNHH (x-+a) (x+b) (x> +cx+d)
oIty a+ b+ c—d9] =S Fotofet.

>

> Hehl 10

~&B

x> +x =A% ZgsIH
(x=3)(x = 1)(x +2)(x + 4) + 24
={(x-Dx+2Hx-3)(x+4)} +24
=2 +x-2)(x2+x-12)+24
—(A-2)(A-12)+ 2

— A2 14A + 48 = (A—6)(A - 8)
=(x*+x-6)(x2+x-8)
=(x-2)(x+3)(x* + x—28)
fatbtc—d=-2+3+1-(-8)=10
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-3 ® -1 @1 5 3

(#4

Y)=(x+1)(x+2)(x+3)(x+4) +a

= (2 +5x+4) (x> +5x+6) +a

:Y2+2Y—|—a
- SRAZA] HAha=1




10.  (x*+5x+4)(x*+5x+2)-245 AFEOHNGHH (x2 +ax+b)(x® +cx+d)
A a+b+c+ds FoHH?

@6 @-5 015 @18 60

B ~
(x% + 5x + 4)(x? + 5x + 2) — 2491 A]
x? + 5x =t 2 *|golH
(FA) = (t+4)(t+2) - 24
=2 +6t+8-24=12+6t-16
=(t+8)(t—2)
ol W = x2 + 5x0| B2
(22 +5x+ 8)(x? + 5x — 2)
a=5b=8c=5d=-2
a+b+c+d=5+8+5+(-2)=16




D (x* -
@ (x%-
® (x* -

x+7)(x? —5x+3) @ (x?=5x+T7)(x* —x+3)
5x + 6)(x? = 5x + 3) @(x2—5x+7)(x2—5x+3)

2x + 7)(x% - 5x + 3)

~&B
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(x=1)(x=2)(x—3)(x—4)-3

D(x-HH(x-2)(x-3)} -3
5x+4)(x> - 5x+6) -3
5x)2 +10(x? — 5x) +24 -3
5x)% 4+ 10(x2 — 5x) + 21
5x+7)(x* - 5x +3)




@6 @-3 o0 @ 3 ® 6
S5

22— x2 x2 x5t

(x> =x+1)(x*-x-3)-5

=(X+1)(X-3)-5

=X2-2X-3-5

=X2-2X-8

= (X-4)(X+2)

=2 -x-4)(x*-x+2)
Tt a=-1, b= -4, c=-10]2&

a+b+c=-1-4-1=-6
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[+ y)" 4+ (x=y)" 2= [(x+y)" = (x=y)"]> =4 x 3"
@3 @ 4 ® 6 @ 7 ® 9
B

[ +3)" + (x =) = [(x + )" = (x = y)"]?

=4x3"
H(x+y)(x-y)P = 4x3"
4(x? —y2) =4x3"
Lox2-y?=3




15, ohdA] xt + x2y? 4 251 & Q15Ral] SFEIY (x2 4 maxy 4 5y?) (22 +
nxy +5y) 7k E 0. o W A4 m,n ol & m +-n o] gh& oY

@ -6 @ -3 (@)0 @ 3 ® 6

(FA]) = xt 4+ 10x2y? + 25y* — 9x?y?

= (2 +52)% - (3w)?

= (x2 + 5y2 — 3xy) (x2 + 5y + 3xy)
s m+n=0
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ol

xt = 23x%y? +yt-& QISEI]

D (4 xy+y3) (% —xy+)?)

@ (% + 2xy + ) (x* - 2xy + y?

) )
® (x4 3xy +y?)(x? = 3xy +y?)
@ (X + dxy + %) (x® = dxy +y?)

) )

@(x2+5xy+y (x% = B5xy +y?

B

(F4]) = xt + 2x2%y% + y* — 25x2y?
= (¥ +5°)% - (5xy)°

= (x* +y* 4 5xy) (x* + y* = 5xy)
= (x® + Bxy + y*)(x? — bxy + y?)




17, x4+ 4y 9] el ALY

@ x4y @ x*+2y? ® x? + xy+2y?
@ x?—xy+2y? @x2+2xy+2y2

X4 + 4y4

X4 + 4x2y2 + 4y4 _ 4x2y2
(x* +2y%)% - (2xy)?
= (x% + 2xy + 2y?)(x? — 2xy + 2y°)




<B7]>
@ x2-1 © x2-x-1
© x*-x-3 @ x*+x-3
® 6,0 @ 0 ® ®e. e
@® 9,00 ® 0,6,

~&B

-T2 4+9=x*-6x24+9-x2
= (x2-3)% - x?
=(x2-x-3)(x* +x-3)
LQE (2 -x=3), (#*+x-3)




19. a2 —b2 -2 +2bc 9] A47} ofd ALY

@ a-b+c @ a+b-c ® —a+b-c
@—a—l—b—i—c ® —a-b+c

~&B

a? —b? - c® + 2bc = a® — (b + 2 - 2bc)
=a?>-(b-c)?
=(a+b-c)(a b )

A= (a+b-c), (a-b+o)(H BES 55)
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D 2y 4+ =(x+y+2)?%-2(xy+yz+2zx)
O ¥ +y* = (x+y)*-2xy
© (P+x+D(2-x-1)=x*+x+1

@ x?-x-2=(x-2)(x+1)

@ (x-y)?=x"-3x%y+3x°-)°

v oo G oe

® @

© x+1=A% X5t 7fshd
(F+ARP-A) =x*-A2=x*-x>-2x-1




21. n*-6n? +259] gko] 257} A Stz A5 n 0] L2

@ 174 @)2 7 @ 47
@ At ® F45] Yt

B

p=n*—-6n>+25

= n* 4+ 10n> + 25 — 161>

= (n* +5)% - (4n)?

= (n®+4n+5)(n* - 4n+5)
p7t AFOlB2 n2 +4n+5=1
T pn?2 —4n+ 5 = 10]o]oF gt}
n+dn+4=n+2)2=00An=-2
n?—dn+4=mn-22=0°xn=2
webA] Fohe n e = ol
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E}-ﬁc}/}_] x2+3xy+2y2—x—3y—2%' ()E]_]-/}‘]l‘o’] %EE ?_]'Zl\‘—\EL]‘OH 6]'5&%
o, 1 9450 e T

® x+2y+1 @ x+y-3 ® 2x+3y+2

@ x+y-2 ®)2x+3y-1

S5 ‘
X2 +3xy+2y°-x-3y—2

=x2+ By-1)x+2y? - 3y-2

=2+ @y-Dx+(-2)(2y+1)

=(x+y-2)(x+2y+1)




23. @ +ab+a-b-29 Q152 HFe A

@ a-b-2 @ a+b-2 @a+b+2
@ a+1 ®b+1

B

a°l T WH e = A2 & A4-E5f Tt

(F)=a’+ab+a-b-2
=a?+(b+1)a-b-2
=(a+b+2)(a-1)




24. 3x +2xy - y? - dy - 35 UFEEl oFH?

O (x+y+1)Bx+y-13) @ (x-y+1)(3x-y-3)
® Griy+Da-y-3) @ @+y+1)Ex-y-3)
® (x-y-1)(3x-y-3)

3x% +2xy —y* =4y -3
=B8x-(+3)(x+y+1)
=(x+y+1)Bx-y-3)




@ x+y+2 @ x-y+2

@ x-2y+1 ® x+y+1

x2 +3xy+2y> - x—3y-2
=x>+ By-1)x+2y>-3y-2
=x>+@By-Dx+2y+1)(y-2)
=(x+2y+1)(x+y-2)




26. 3x2+2xy—y2—x+3y—-29 25l ALY
O 2x+y+1 @ x+y+1 ® 2x-y+1
@3x—y+2 ® 3x+y+2

=3+ (y-Dx-(-1)(y-2)
A-EoHSHE (x+y-1)(3x~y+2)
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(a=b)(b-c)(c—a)
(c = b)a® - (¢* = b*)a+ bc(c - b)

a*(c=b)+b*(a-c)+c*(b-a)

0
AR




A P(x) = x4+ 2x3 +kx? - 2x + 87F x - 1 B Uipo] oA B R
5 kO] S A d o2 F P(x) 9 157 obd 222

D x-1 @ x+1 ® x-2 @x—i—Q ® x+14

B )
P(¥) = (x-1) Q)
CPA)=1+2+k-2+8=0
Sok=-9
P(x)=xt+2x° -9x% -2x+8

=x-1)(x-2)(x+1)(x+4)




29.

10 +4xt + 3% -6°] (x+a)(x+b)(x* +¢)(x* +d) 2 A2 2 o,
a+b+c+do H2?

® -5 @ -2 ® 0 @ 3 ®)5

ZHAH S o] 8]tt.

x4+ 4xt + 2% =6 = (x+1)(x - 1)(x* + 5x2 + 6)
= (x+1)(x - 1)(x*> +2)(x* + 3)
La+b+c+d=5




30. x*+2x3-2x2 4+ 2x—32H=2A A54E5) St AL ZFOHY

O @+)E+)E+) @@+ D=1
® (+1)(x=3)(x-1) @ (x2=-3)(x-1)(x+1)
® (®+3)(x=-1)(x+1)

B

f(x) = x* +2x3 - 2x% + 2x - 32 o}

f1)=0.f(3) =0°|22

f(x)lEx Lx+ 3% Wrojgoidn,
Lf(x) =xt+2x3 —2x% +2x -3

(P +1D(x+3)(x-1)
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® x+2

@ x+1

D x-1

@ +1y

@ (x-1)2

-1

-3

Lo

1

=(x-12%(x+1)(x+2)

-3 —x+2




32. AZOE A A x, y, zol tiste] &3 +)° + 23 = 3xyz E WSS o,
x+y+2z9 @22

@o @ 1 ® 2 @ 3 ® 4

3 +y3+ 28 -3xyz
=x+y+2)@P+y*+22-xy-yz—zx) =0
(x+y+2)=0FE=2+y’+22-xy—-yz—-2x=0

1
Cxty+z=0Ex S{x-y)?+ (-2 + (-0 =0
Jd8d x, y, z 7t AR 2 A A5 (x 2y £2) |BER
x+y+z=0




Yol a2 + b2+ 2 =ab+ be +ca
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33.

ab + be + ca A
a+b2+c2—ab-bc—ca=0

1

~(a?® —2ab + b? + b? — 2bc + ¢? + ¢® = 2ca +a*) =0

5(2512 +2b? + 2¢? — 2ab — 2bc — 2ca) = 0
2

a? +b*+¢?

1

{a-b>+(b-c)?+(c-a)?}=0

s
a, ba C—IE /\E_JTO]EE

1
2

0, c—a=0

c

a-b=0,b-c
b




20073 - 1

o] 7+09
2007 x 2008 + 1 ol a2

@® 2004 @ 2005 @2006 @ 2007

® 2008

B

2007 = a2 =11
Fo17l A& aof tizt A o= HYsHH
a®-1 a®-1
aa+1)+1 a®+a+1
(a—1)(a®>+a+1)
B a?+a+1
=a-1=2007 -1 = 2006




35. (218 -1)2 60 7 70 Ato] 9] o]H F =2 o] Hoj

F=?
® 61, 63 @ 61, 65 3)63, 65
@ 63, 67 ® 67, 69

288 1 =(26-1)(2° + 1)(22 + 1)(2* + 1)
=63-65- (212 +1)(21 4+ 1)
whebA] 248 — 12 633 65 = Lol ol




20023 — 1

o] 7Fo 151 M9
2002 x 2003 £ 1 ) & o

® 1999 @ 2000 (52)2001

@ 2002

® 2003

B

a = 20022 x|gstH
a’-1 (a-1)(@®>+a+1)

a(a~|—1)+1: a?+a+1
© 2002 -1 = 2001




2012° +8 1o
B T T o yrevme =7
37 Sizxaow0+a ¢

D 2010 @ 2011 ® 2012 @ 2013

@2014

B

a = 20122} X2k},
20123 + 8 a® + 23
2012x2010+4 ax(a-2)+4
(a+2)(a®-2a+4)
a2 —-2a+4
= 2012 + 2
= 2014




1003 — 1 _
o] ZFe 1519
01 100 11 ) #k= 7ot

@99 @100 ®101 @102 O 103

B

a = 100°]2}t o}H
-1  (a-1)(a®>+a+1)

(a+la+1  (a®+a+1)
=a-1=99




39.

20123 + 1
2012 x 2011 +1

> E

> mer; 2007

1006

o &g azt @, Lol ke ool

B

(2012 + 1)(20122 — 2012 + 1)

(20122 — 2012 + 1)
=20130]2%
a+1 2013+1 2014

1007

a—-1 2013-1 2012

~ 1006




40. (1252 - 75%) = {5 + (30 — 50) + (—4)} ©] 27

@® 75 @ 125 ® 900 @1000 ® 1225

B

1252 — 752 = (125 + 75)(125 — 75)

= 200 x 50 = 10000
5+(30-50)+(—4)=5+5=10 o] 22
(== A])= 10000 + 10 = 1000




41. 11-13%3+33-132+433-13+ 119 el ofd AL 12H?

@3 @ 7 ®11 @u O 2

~&B

11=a, 13 =5 2} 3}4
a-b®+3ab® +3ab+a
=a(b®+3b%> +3b+1)
=alb+1)3=11-143
=11x22x73




42. a+b+c=1,a*>+b>+c? =5,a*+b>+c3 =24 W, abc 0] 27

@) B @0 ®

3 O]

Wl ot
| Ot

®1

~&B

a?+b?+c?
=(a+b+c)?>-2(ab+bc+ca)|E=
5=1-2(ab+ bc + ca)

. ab+ bc+ca= -2

a’® + b + 3 — 3abc
=(a+b+c)(a*+b?+c?—ab-bc-ca)°|BE
2—-3abc=1-(5+2)

5
" abe =2
aoc 3




43.

7F=2] 207} xem, A 22] Ao)7t y em, EO17F zem 1 A-sHA A
x+y+z=10, 2 +y* +22 =462 ), o] FLHA ] Aylol= &
cm? Q1712

@ 45cm? @ 50cm? @54 cm?

@ 58cm? ® 60cm?

FA (x+y+2)2 =52 +y* + 22 + 2(xy + yz + zx) & ©]-85}
Fold 215 tASHA xy + yz 4 2x =27
BYolE 2(xy + yz + zx) ©| B2 54




44.

a+b+c=4,ab+ bc+ ca =3, abc =12 M, a3 + b3 + 2 9

Fohw?

@ 30 @31 ® 32 @ 33

® 34

s

S
=

~&B

(a+b+c)?=a?+b>+c%+2(ab + bc + ca)

9] Aol @t a? + b2 + ¢* + 6 = 16

L a?+ b+ =10

a®+b3+c3

= (a+b+c)(a®+b?+ c? —ab - bc - ca) + 3abc
=4x(10-3)+3x1

=31




45. x+y+z=1xy+yz+zx =2 xz=3L W, (x+y)(y +2)(z + x)
o] k27

@1 o2 03 @4 6

x+y+z=12HI5H

(FA) =(1-200-x1-y)
=1-(x+y+2)+ (xy+yz+2x) - xyz
—1-142-3=-1




46. [a, b, ] =a(b*-*)L W, [a, b, ]
Ae
D)a-b @ b+c
@ a+b+c ® abe

+[b, ¢, a] + [c, a, b] 9]

® c+a

B

[a, b, ]+
=a(b? - c?) + b(c?

[b, ¢, a] +[c, a, b]

=a?(c—b) —a(c* - b?) + be(c - b)
= (c - b){a® —a(c + b) + bc}
=(c-b)(a-b)(a-rc)

—a?) + c(a® - b?)
= ab® — ac® + bc? — ba® + ca® — cb?




47, A x, y7hxy =6, Xy +x? +x+y =632 HFHAZ wf], x? 4?2
o] ko7
1173

o1 o= 05 @ o

B ~

2y+x?+x+y
=xy(x+y)+(x+y)
= (xy+1(x+y)
=T7(x+y) =63,
x+y=9,xy=6
2, 2 2
x+y° = (x+y)° - 2xy
=81-12 =69




4232 +9=(®+ax+b)(x*+cx+d) 2 JAFESNED O, |ab - cd|
o] gre Tatolat

>

> ®Heh 12




49.

x+y-1=04 df, &} F 2x2 +y? —xy — 8 9] 22 27

D x-1 @x+1 ® x+2

@ 4x+5 ® 4x+7

B

x+y-1=0°Ay=-x+1

L2x2 2 —xy -8
=2x% + (—x+ 1) = x(-x+1) -8
=4x2-3x-1T

=(4x-T7)(x+1)




50. a+b-2c=1,a-b+3c=39 ", t2 Za+ab+ & aof TSt
4oz Ve e

@ (a-8)(a-2) @ (a+8)(a-2)
® —(a-8)(a-2) @ —(a-8)(a+2)
®)—(a+8)(a-2)

a+b-2c= N
a—-b+3c=3 @)
O+O°lA 2a+c=4

Lc=-2a+4 -.-©

©& Ol tidstd b= -5+9
na+ab+c*=a+a(-5a+9)+ (-2a +4)?
= —a* - 6a + 16
= —(a® + 6a — 16)
=—(a+8)(a-2)




