1 1
=(x*+2x3+3)+| =xy+y |[+—y°
( ) (3 y yj Y

1 1
=X’ +6X+9+—xy+y+—y°.
3 y+y 369

Téng qudt:

(a+b+c)2 =a® +b? +c? +2ab + 2bc + 2ca.
(a+b—c)2 = a* +b? +c? +2ab — 2bc - 2ca.
(a—b—c)2 =a’ + b’ +c? - 2ab + 2bc — 2ca.
(@—b+c)f’= a®+b*+c?-2ab+2ac—2bc
VD 2.1.

a) X +6x+9=x7+2.x3+3" = (x+3)".

b) x* —6x+9=x*-2.x3+32=(x-3)".
2
X x+t=xtr2xt | L
4 2 (2

2 2 2
d) 2+y__3g: E + g _2_§.g:
x> 4 x (x 2 X 2

VD 2.2.
a) x2—4x+4:(x—2)2;

Il
7~ N\
>
+
N | —
\_/N

b) x* —10x +25 = (x - 5)’;

x? x Y
c) ——x+1=|==-1/;
4 2

o) 9(x+1)° ~6(x+1)+1=[3(x+1)-1] =(3x~2)°
e)

(x—2y)2 —8(x2 —2xy)+16x2 = (x—Zy)2 —2.4x(x —29)+16x2 = (x—2y—4x)2 = (3x+ 2y)2
f) x* —4x’y® +4y° = (x2)2 -2x°y + (2y3 )2 = (x2 -2y° )2

VD 2.3.

a) x> —4=x*-2? :(x—2)(x+2).
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ot o)

o) (x+3) —9(g—3)2 (x+3) ~[3(y=3)] =(x+3) ~(3y-9)

=[(x+3)+(3y=9) ][ (x+3)-(3y-9) | = (x+3y—6)(x -3y +12).

d) x> —4x+4 -y —(x 2) -y —(x 2+y)(x—2—y)
VD 3.1.

a) Rat gon: A=4x* +12x+9 = (2x)’ +2.2x3+3% =(2x+3)’.

3 3 .Y
Thay x=§ vdo A, ta cé: A:(2.5+3j =6>=36.

2 2
1 2 1 1 1
b) Rut gon: B=9x?> —2xy+—y* =(3x) —=23x.—y+|—y | =|3x—-—y | .
) Rit gon y+35y (3x) 3Y (3yj ( 3yJ

2
Thay x:l,y=3 vdo B, ta cé: B= 3.1—1.3 =0.
3 3 3

c) C=49x> ~70x +25=(7x-5) .

2
Thay x :; vao biéu thic ta duoc: C = (7.;— SJ = (—4)2 =16.

d) D=x?-6x+10=x>~6x+9+1=(x-3) +1
Thay x =103 vao biéu thitc ta dugc: D =100% +1=10001.
e) E=x*"+y° =(x—y)2+2xy

Thay x —y =5va xy =1 vao biéu thirc ta duwoc: E =5 +2=27.

2
1 1
f) F=25x>-2xy+—y’ =| 5x ——
) y+cy ( Syj

Thay x = —%;y = -5 vdo biéu thirc ta duoc: F=0.

VD 3. 2.
a) Coé
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A=(2x+9) —x(4x+31) =(2x) +22x.9+ 9 (4x* + 31x)
=4x* +36x +81—-4x* - 31x

=5x+81

Thay x =-16 vao A, ta cé: A=5.(-16)+81=-80+81=1.

b) Cé
Bz(x+3y)2—(x—3y)2—’I2x(y+‘|)—1=x2+6xy+9y2—x2+6xy—9y2—12xy—’|2x—‘|
=-12x -1

Thay x:—i va g:—i vao B ta cé: B=-12. il -1=0.
12 99 12

VD 4.1.

a) 99% = (100-1)° =100? ~2.100.1+ T = 10000 — 200 + 1= 9801.

b) 201 = (200 +1)° = 200? +2.200.1+ T = 40000 + 400 + 1= 40401.

c) 48.52=(50-2).(50+2) = 50" —2* = 2500 -4 = 2496 .

VD 4.2,

a) 467 + 547 +92.54 = 46” +2.46.54 + 54° = (46 + 54)° =100? =10000.
b) 79° +19% ~38.79 = 79> - 2.79.19 +19* =(79-19)° = 60 = 3600.

c) 897 +11° +22.89 =89 +2.98.11+ 11 = (89 + 11)? =100” = 10000
VD 4.3.

a) 20217 —2020.2022 = 2021* —(2021-1)(2021+ 1) = 2021 — (2027 - 1) =1.
b) 40°-39% +38°-37% +..2°-1" = (40 +39)(40 - 39) + (38 +37)(38 —=37) +...+ 2+ )(2-1)

(40+1).40

40+39+38+37+...+2+1= =820.

VD 5. 1.

a) VP:(x+y)2—4xy:x2+2xy+yz—4xy:x2—2xy+y2 :(x—y)2 = VT (dpcm)

b) VI = (—x - y)2 = [(—1)(x + yﬂ2 = (—1)2 .(x + y)2 = (x + y)2 = VP (dpcm)
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VD 5. 2.

a) (x+2) +(x~2)' ~2(x~2)(x+2) =[(x+2)~(x-2)] =4? =16.

b) (3x+2° +(4x -1 +(2+5x)(2-5x%) =9x*> +12x + 4 +16x> —8x +1+ 4 —25x* = 4x + 9
c) (x+y—z)2+2(x+y—z)(z—y)+(z—y)2=[(x+y—z)+(z—y)]2 =(x+y-z+z-y) =x°

VD 5. 3.
a) A:(x—g)2+(x+y)2:x2—2xy+y2+x2+2xy+y2:2x2+2y2.

b) B=(2x-1) ~2(2x-3)" +4=4x* —4x+1-2.(4x* ~12x+9)+ 4 = —4x* +20x —13.

&) € =(x=1) =2(x=1)(x-3)+(x=3)" =[(x~1)~(x-3)] =2 = 4;

d) D=(x-y+2z) +(z-y) +2(x~y+2)(y~2)

=(x+2-u) +(z-y) ~2(crz-)(z-y) =X+ 2¢(2-0) +(z-u) +(z-u) -2 x(z-0)+ (2~
=x*+2x(z-y)+2(z-y) —2x(z-y)-2(z-y) =x*.

VD 6.1

a) St dung héing déng thirc: A —B* =(A-B)(A+B).

(x-2) -1=0=(x-2)' -7 =0

s oo

Vay x € {1;3}.

A=B
b) St dung: A> =B :{ )
A=-B
x2—9—§x2:0:>1x2—§x2—9:0:> 1—§ x2—9:0:>lx2—9:0
9 9 9 9

x=9
x=-9

=x*-81=0=>x>=9° :[
Vay x € {i9}.

c) S& dung hdng déng thu’c:(AJrB)2 =A% +2AB+B%.

(3x-2) —(2x+3)" =5(x+4)(x-4) = (9x* ~12x+4) - (4x* +12x+9) = 5(x* - 16).
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-75 25
24 8

= 5x?>-24x-5=5x>-80= -24x=-75=x =

VD 6.3.
a)16x? —(4x —5)" =15 < 16x* —16x7 + 40x —25=15 & x = 1.

b) (2x+1)(1-2x) +(1-2x)" =18 & (1-4x* )+ (4x* —4x+1) =18 = -4x =16 &> x = 4.

c)(x—5)2—x(x—4):9<:>x2—1Ox+25—x2+4x:9<:>—6x:—16<:>x:§.
3
d)

— 2 — — = 2— — 2 — = — = :E
(x=5) +(x=4)(1-x) =0 (x ~10x+25)+ (—x" + 5x = 4) =0 > -5x+ 21 =0 &> x =
VD 7.1.

5 (5Y) 5) 5) 15
o)ché:A—x2+5x+10—{x2+2.x.—+(—l }HO(—J :(x+—j +—.
2 |2 2 2) "4

2 2
Vi x+E >0 Vx nén x+E +EZEVX hay AZEVX.
2 2 4 4 4

2
Ddu "=" xay ra < (x+§} :O<:>X=—g.

, 15 5
Vay gid tri nhé nhat cua A la Z tai x = —E.

b) Ta co:
B = 4x—4x" ~15 = —(4x ~ 4x +15) = —| (2x)] ~22x1+ 7 +14 | =~(2x-1) 14

Vi —(2x-1) <0 ¥x nén —(2x—1)" =14 <14 Vx hay B <14 Vx.

Ddu "=" xdy ra < (2x—‘|)2 =O<:>x=%.

, 1
Vay gid tri nhd nhat cta B la 14 tai x = >
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VD72.

a)A=x2-2x+7=(x-1) +626,VxeR.

Vay gid tri nhé nhat cta A la 6 khi x =1.

b) B=5x" —20x =5(x* —4x) = 5(x" — 4x +4)-20 = 5(x~2)' 20> -20 véi Vx € R.

Vay gid tri nhé nhét cta B la —20 khi x =2.

2
1 3 1 2 3.3
) C=x*+y°—x+6y+10=|{ x> —x+— |+(y* -6y +9)|+==|x——| +(y-3) +=>=
) y y ( 4j (v -6y+9)+ ( 2} (y=3) +,>7

Vay gid tri nhé nhét cta C la %khi X :% va y=3.
VD 7.3.
a) A=10x—x* =2 =—(x* ~10x) -2 = —(x* ~10x +25) + 23 = —(x - 5) +23 <23 v¢i moi

X

Vay gid tri I&n nhat cta A la 23 khi x =5.

2
b) B=2x—-2x>+3=-2 x2—x+l +1+3=—2 x—1 +ZSZ véi Vx e R.
4 2 2 2 2

Vay gid tri I&n nhdt ctia B & % khi x = %

2
c) C:4—x2+3x:—(xz—2.§.x+%j+2+4:—[x—§j +27,5S? voi Vx e R.

2 4 2
Vay gid tri I&n nhat cda C la 24—5khi X =%.

VD 8.1.

a) Tacé: x*+6x+10= (x> +2.x3+3% ) +1=(x+3) +1.
Vi (x+3)220 VX nén (x+3)2+121Vx.

Ma: ’I>O:>(x+3)2+1>OVx.

Vay x* +6x+10>0 Vx (dpcm).

b) Tacé: 2x —x* ~15=~(x* = 2x+15) = =| (X’ = 2.x1+ ) +14 | = —(x 1)’ =14,
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Vi —(x—1)" <0 vx nén —(x—1)" ~14 <14 vx.
Ma: 14 <0 = —(x~1)° ~14 <0 Vx.
Vay 2x —x>*—15<0 Vx (dpcm).

1 2 1 2
c) Tacd: x2+6xy+9 2+—=[x2+2.x.3 +(3 }L—: X+3y) +—
y+9y"+ 3 y+(3y) 5 (x+3y)

1ny

Vi (x+3g)2 >0 Vx,y nén (x+3y)2 + 5

1.

9

Md~l>0:>(x+3y)2+l>0 VX, Y
) 9 e

Vay x* +6xy + 9y? +% >0 Vx;y (dpecm).

VD 8.2.

2
a)x>*—x+2= x2—x+l +—= x—1 +ZZZ>O v&i moi X.
4 2 4 4

b) 4x—x2—8:—(x2—4x)—8:—(x2—4x+4)—4:—(x—2)2—4£—4<Ové’i Vx e R.

IV. BAI TAP LUYEN TAP
Bai 1.

a) 4x7 +4x +1=(2x)" +2.2x1+ 7 = (2x +1).

b) 9x2—12x+4:(3x) ~23x2+2" = (3x 2)2
x’ LX, 1 (x x 1 x 1

) —+=—+—=|= +2—— — —+—=
2 27472) 7722 2 2

2
d) 9 +9L_2 g: i _z.i__y_F 3_y
4x> 4 2 x \2x 2x 2 2




Bai 2.

a) (3x+1)" =9x% +6x +1.
b) (2x —3y)2 =4x* —12xy +9y°.
(

c) (3x+3)(3x-3)=9x*-9.
(2x+ y+2] = 4x* +ly +4 +2xy + 2y + 8x.

e)

(\/gy \/5) —1)2=3y2—6g+3.

2
5
9) (x+y+2) =x7 +y? + 2% +2xy +2yz + 22x.

h) (x+g)2 +(x—y)2 +2(x+y)(x—y)=[(x+y)+(x—y)]2 = 4x2.
Bai 3.

f)

N|><

a) 9997 = (1000 -1)° =1000? — 2.1000.1+ 1* = 998001.

b) 501 = (500 +1)° = 5007 +2.500.1+ T* = 251001.

c) 498.502 = (500-2).(500 +2) = 249996.

Bai 4.Bién d6i bidu thire theo héing déng thure: P=9x? —~30x +25 = (3x - 5)’.
Thay x =2 véo biéu thirc P thi P =(3.2-5) =1.

B&i 5.Ap dung héing dang thirc: (A—B)' = A? ~2AB+B? véi A=x+y,B=x—y.
vey: (x+u)' + (x ) ~2(x+)(x~y)=[(x+y) - (x-u)  =ay*

Bai 6.

a) 4—(x—2)2:0:>(x—2)2:4:(x—2)2:22:{i:223 :{x:é Vay xe{O;A}.
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3 1, 1

b) =x>-16——x>*——x*>=0
4 3 6
=8
= 3xz—lxz—lx2 :16:>1x2:’|6:>x2:64:82:> X . Vay xe{i8}.
4 3 6 4 x=-8

o) (2x=1) +(x+1)" =7(x* +1) —2£x2 +%XJ

:>(4x2—4x+1)+(x2+2x+’|):7x2+7—2x2—x:>5x2—2x+2=5x2—x+7:>x=—5.
Vay x =-5.

Bai 7.
a) A = (100+99)(100-99)+(98+97)(98-97)+...+(2+1)(2-1)

=100 +99 + 98 +97 +...+2+1 = (100+1).100:2 = 5050
b)B= 1 -2’ +3°-4°+..-2022" +2023” =2023° —2022° + .. + 3> = 2" + T
=(2023-2022)(2023 +2022) +...+(3-2)(3+2)+1=2023+2022+...+3+2+1
=(2023+1).2023:2 =2047276
Q) C=(2-N2+17 (22 +D2" +N2° +)2"° +1-2%

= (22 =02 + 02" + (2% + )(2° +1)-2%

=2% —1-2% =1
Bai 8.
3A=(4-1)A=(4-1)(4+1)(47+1)(4* +1)(4° +1)(4" +1)
1)(4°+1)(4* +1)

N
N
+
—
N—
N
IS
+

Bai 9.

a) A=x?—8x+20=(x—4) +424.Gid tri nhé nhét cla Ala 4 tai x =4.
b) B =4x? - 4x +2023 = (2x)* - 2(2x).1+1+2022 = (2x —1? +2022 > 2022. Gid tri nhd

, 1
nhat cta B tai x :5 .
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Bai 10.
a) A=—{x?~5x+127) = | x® —2x 2+ (2P~ 2 4127 | = | (x -2 +120° [< 1202
2 2 4 2 4 4
Déu "=" xdy ra (X—E)2 =0 x 25
2 2

2
b) B:xy—4x2—y2—’|:—(2x—%yj —%y2—1£—1.

Vay gid tri Ién nhat caBla-1tai x=y=0.

Bai 11.
a)A = (x+4) +1 B=(x—5+4

1, 3
b)C= —(x*—2x+5)=—|(x -1 +4 D=—|(x—=)P+=1|.
) (X —2x+5) =[x =1 +4] {(X 2)+4}
Bai 12.

a) Bién dsi: A:(x—2)(x+4)+10:x2+2x+2:(x+1)2+’|.
ViA>1Vx ma 1>0,nén A >0 Vx (dpcm).
b) Bién d6i:

B:4x—x2—y2—2y—6:—(x2—4x —(y2+2y)—6
=_[(x_z)2_4]_[(y+1)2_1]_6=_(x_2)2_(y+1)2_1.

—(x—2)2 <0 Vx

Vi nén :>—(x—2)2—(y+1)2—1£—’| VX, Y.

~(y+1)" 0wy
Vay B < —1Vx,y ma —1<0nén B<0 Vx,y.
Bai 13.
ou)x2+2x+yz—6y+’IO:O<:>(x2+2x+1)+(92—6y+9):0<:>(x+1)2+(y—3)2 =0

2

Vi (x+‘|)2 20;(9—3)2 20;Vx,y:>(x+1)2+(y—3) >0
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:{(x+1)20 @{x=_1

(g3 =0 lu=3’
b) x> +9y* +47° -2x+12y-4z+20=0
Xét v& trdi clia ddng thic ta cé
X +9y° + 47" —2x +12y —42+20 = (x* = 2x + 1) +(9y” + 12y + 4) + (42 4z +1) + 14
:(x—1)2+(3y+2)2+(2z—1)2+14
Vi (x—’l)2 20;(39+2)2 20;(22—1)2 >0;Vx, Y,z
:>(x—’|)2+(3y+2)2+(2z—1)2+’|42’|4>0 véi Vx,y,z.
Vay khéng cé cdc s8 x,y,z thda mén ddng thic

x> +9y’ +47° -2x+12y-4z+20=0.

Bai 14.
a’+b*+c®>=ab+bc+ca < 2a* +2b* +2c® —2ab-2bc —2ca =0
& a’-2ab+b” +b”>—2bc+c*+a*-2ac+c’ =0

<:>(a—b)2+(b—c)2+(c—a)2 =0

(a—b)Z:O
& (b—c)2:0<:>a:b:c.
(c—a)2:0

Bai 15. Ta co: (x+y+z)2 :x2+y2+z2+2(xy+yz+zx).

Suyra: 0=x>+y°+2°+0

Hay x> +y*+2z°=0

Vay x =y=2(=0)

Bai 16:

(a+b+<:)2+a2+b2+c2 :[(aer)z+2(ct+b)c+<:2}+a2+b2+c2
:(a+b)2+2bc+2ac+c2+c12+b2+c2
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:(a+b)2+(b2+2bc+c2)+(c2+2ca+az)
=(cv+b)2+(b+c)2+(c+cv)2

B&i17. Ta cé: a=5K +1;b=5H+2(K,HeN) . Khi d¢:

a® +b? = (5K +1)" +(5H+2)" =25K? + 10K +25H + 20H + 5
= 5(5K” + 2K + 5H* + 4H +1):5

Bai 18:

Xét p =3k +1 (k-nguyén) thi p*> +8:3 , la hop s

Xét p=3k+2 thi p°+8:3 ,la hop s

Xét p =3k ,ma plasé nguyénté nén p=3

Khi d6 p>+2 =11, la s6 nguyén té.

Bai 19. Goi hai s6 tw nhién cdn tim la a va b, ta cé a® —b* = 41, hay (a+b)(a—b) =41.
Vi 41 1as6 nguyéntéd nén a—b=1va a+b =41.

Do dé b=(41-1):2=20; a=(41+1):2=21.

Vay hai s6 tv nhién phdi tim la 20,21.

Bai 20. Goi hai s 1 lien tiép 1 a va a+2 (a 18). T (a+2)* —a° =56, ta tim duwoc a =13

Pdp s6: 13 va 15.

Bai 21. Goi s6 phdi tim |& ab. Tir ab—ba =36 tasuy ra a—b=4. (1)
Talaicé a®> —b”> =40nén tu (1)suy ra a+b=10. (2)vd b=3.

TU (1) va (2) suy ra a=7.S6 phaitimla 73.
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BAI 7. LAP PHUONG CUA MOT TONG HAY MOT HIEU

VD 1.1.
a) 27x* +54x* +36x +8 = (3x)’ +3.(3x) .2+3.(3x).22 +2° = (3x + 2)".
b) X* —12x* + 48x —64 = x* —3.x°.4+ 3.x.4* 4 = (x - 4)’.
c) 8 +12x% +6x + 1= (2x)” +3.(2x) 1+3(2x). P + P = (2x +1).
VD 12.
a) 64a® +*+*+27b% = (*+*)°
Cé (4a)® +3.160%.3b+3.40.9b* + 27b® = (4a + 3b)*
b) 8a® —*+*—*=(*-3y)’
Cé (2a)® —3.(2a)%.3y + 3.2a.9y* — (3y)® = (2a - 3y)®
c) (*—*)3 = x> —*+12xy* -*
C (x —Zy)3 = x* —6x%y +12xy* - 8y°
d) (*+*)° =*+108x%y + 144xy? +*
Cé (3x + 4y)3 = (3x)® + 3.(3x)*.4y + 3.3x.(4y)* + (4y)*?

(3x + 4:_,;)3 = 27x> +108x%y + 144xy* + 64y°
VD 2.1.
a) (x+3)° =x* +3x2.3+3x.32 +3> = x* + 9x* +27x + 27.
b) (2x2 + 3y)3 = (2x2 )3 + 3.(2x2 )2 3y + 3.(2x2)(39)2 + (39)3
=8x° +36x*y + 54x%y* +27y°.

o) (x—2)3 —x®—3.x2.2+3x2 -2 =x*—6x%+12x-8.

(-2
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VD 2.2.

3 2 3
a) | 2x? +l =(2x?)® +3.(2x2)2.1+3.2x2. 1 + 12 8x° +4x* +Zx2 +i
3 3 3 3 3 27

b) (2x2y - 3xy)3 =(2x*y)® =3.2x? y)*.3xy + 3.2x2 y.(3xy)* — (3xy)*
=8x°y’ —36x°y> + 54x*y> - 27x°y*
c)

3 3
(—3xy4 +%x2y2j = (%xﬂf - 3xy“j = (%X2y2)3 - 3.(%xzy2)2.3xg4 + 3.%x2y2.(3xy“)2 —(3xy*)’?

1 6, ,6 9 5,8 27 4. 10 3,,12
==Xy ——XY +—X -27x
3 y 2 y 5 y y

d)
1 ’ 1 ’ 1 1 1
(—§Gb2 - 20%} = —(galf + 2a3bj = —[(§Gb2)3 + 3.(§ab2)2.2a3b + 3.§Gb2.(203b)2 + (2a3b)3}

=— ic13b6 +zasb5 +4ad’b* +8a°b® | = —icfb6 —Zasb5 —4ad’b* —8a°b®
27 3 27 3

VD 3.1,
a) A=27x° +27x% +9x +1=(3x)" +3.(3x)" +3.(3x) .1+ T = (3x +1)’

V&i x=3= A=(33+1) =10° =1000.

b) B=8x* ~36x* +54x —27 = (2x)’ - 3.(2x)" .3 +3.(2x).37 - 3° = (2x - 3)’
Véi x=2=B=(22-3) =1 =1.

) C=x>+3x*+3x+1=(x+1°

V&i x =99 = C = (x+1* = (99 +1 = 100° =1.000.000

d) D=x>-9x* +27x-26 =x> —9x* +27x - 27 +1=(x — 3)> +1

V&ix=23 =D=(x-3] +1=(23-3) +1=20° +1=8001

VD 32,

a) A:(x+2y)3 +6(x+2y)2+’|2(x+2y)+8

=(x+2y) +3.(x+2y) 2+3.(x +2y).22 +2° = (x + 2y +2)°

Véi x=2jy=3=A=(2+23+2) =10’ =1000.
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3 2
X X X
b) B=|-+y| -9 =+y | +27| =+y |- 27
o (3] s3] 5
x Y x Y X X ’
=|Z4+y| -3.|=+y| 3+3.|=+y|3F¥ -3 =|Z+y-3
o] oG] e 3rfre 5o

3
V&i x=4;y=1 :>B:(3+1—3j =0%=0.
VD 4.
a) Tacé: 99=100-1
Thi 99° :(100—1)3 =100° -3.100% + 3.100.7 —=1* =1000000 -30000+300-1=

970299.
b) Tacéd: 101=100+1

Thi10T = (100 +1)° =100° + 310021+ 3.100.7 + * = 1000000 + 30000 + 300 + 1
=1030301.

) Tacé: 47° +9.47% +27.47 +27 = A7° + 34723+ 3.47.32 + 3°
= (47 + 3)3 = 50° = 125000.

d) Ta c6: 1027 ~2.10272.27 +3.1027.27 - 3° = 1027° ~ 3.1027%.3° + 3.1027.(3° )2 (3 )3

= (1027 -3%) = 1000° = 1000000000.
VD 5.1,
a) X —6x*+12x-8=(2x+1)’
X -3x22+3x22 -2 =(2x +1)
(x-2)" =(2x+1)
x—2=2x+1
X=2x=1+2

-x=3
x=-3.
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b) Ta cé 8x° +36x*+54x+27=0

(2x)’ +3.(2x)" 3+3.(2x).32+3° =0

(2x+3)’ =0

2x+3=0

2x =-3

-3

X=—.

2
-3
Vay x = —.
Y X =

c) Ta cé x3—3x2+3x—1:(3x+5)3.
x3—3x2+3x—1:(3x+5)3

(x + 1)3 = (3x + 5)3

x+1=3x+5
x+1=3x+5
x—3x=5-1
-2x=4
X=-2.
Vay x =-2.
VD 5.2.

a) (2x=1)" +4(x=1)(x +1-2x*) =7

8x> —12x* +6x—-1-8x> +12x* -4 =7
6x=12 => x=2.

Vay: x=2.

b)(x +1° +(x—2)° —2x*(x—1,5)=3

XX +3x2+3x+1+x° —6x>+12x -8 -2x> +3x* =3

15x =10 => x:z.
3
2
Vay: x =—.
Yy 3
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o) (x=3) —(8x* +1) =(x+2)" - (2x-3)" ~18x(2x - 3)
Ta cé:
X2 —=3x23+3x32 =3 —(8x* + 1) = x> +3x%.2+3x.22 + 2° —(8x°® —3.4x%.3+ 3.2x.3° = 27) - 36x* + 54

5x?—-5x+21=0
2
S(X—lj +B=O

xed

Vay: x e J

IV. BAI TAP LUYEN TAP
Bai 1.

a) (x+2)" =x° +3x2.243.x22 +2° = x> + 6x2 + 12x + 8.
b) (2x—3)" =(2x)’ ~3.(2x)".3+3.(2x).3? - 3* = 8x* ~ 36x> + 54x — 27 .

(5 —T (ZJJ (335133

8 9 27y°
27 2 8

d) (2x2y - xy)3 = (2x2y)3 —3(2x2y)2 (xy)+ 3(2x2y)(xy)2 + (xy)3
=8

x®y® —12x°y® + 6x°y® + X°y°.
Bai 2.
a) (x +2y)® —6xy(x + 2y) = x> + 6x°y + 12xy> + 8y> —6x°y — 12xy* = x* + 8y°
b)(a—b)3 +(a+b)3 —2a® = a® —3a*b + 3ab® - b* + a* + 3a°b + 3ab® + b* — 2a°

=2a’ +6ab? —2a° = 6ab’.
Ax+2° +(x=20°+x3=3x(x+2(x-2)

=x>+6x2+12x+8+ x> —6x> +12x — 8+ x> —3x> +12x = 36x.

Bai 3.

a) 8x° +36x7 + 54x +27 = (2x)’ +3.(2x)" .3 +3.(2x).37 +3° =(2x + 3)".
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b) 27a° - 27a* +9a—1=(3a)’ -3.(3a)" 1+3.(3a).” - =(3a-1)".
¢) -8x° +12x% —6x+1=(-2x)" +3.(~2x) 1+ 3.(-2x). P+ = (-2x +1)’
d) (x - 2:_,;)3 + 6xy(x - 2y) —x>=x*-3x° (29) + 3.x(2y)2 - (29)3 +6x°y—12xy* — x>

3

= x> —6x’y +12xy’ - 8y® + 6x°y —12xy* — x* = -8y°.
Bai 4.

a) A=x>—6x2+12x-8 =x>-3.x2.2+3.x.22 -2° :(x—2)3.
V&i x =12 gid tri clia biéu thire A la: A =(12-2)’ =10° =1000.
b) B=x +9x* +27x+27 =x* +3.x2.3+3x.3+3° = (x +3)".

Thay x =7 vao B ta duwoc 10° =1000.

c) C=64—48x+12x* - x> = (4-x)’.
Thay x =24 vao Cta duoc (~20)° =-8000.
d) D:x3—3x2+3x=x3—3x2+3x—’l+1:(x—1)3+1.

Thay x =11 véio D ta duge 10° +1=1001.

e) E=(2x-1)" +6(2x—1) +12(2x~1)+8 = (2x - 1)’ +3.(2x - 1) 2+ 3.(2x - 1).22 + 2°
=(2x-1+2) = (2x+1)".

V&i x =5 gid tricda E la: (25+1) =17 =1331

f) F=(x-3y) +3(x-3y) (x+y)+3(x=3y)(x +y) +(x+y)’

=[(x-3y)+(x+y)] =[x-3y+x+y] =[2x-2y]

Thay x=T y=1vao C=[2x-2y] tacé F=[21-21] =[2-2] =0

Vay F=0 véi x=Ty=1

Bai 5.

a) Ta c6 999° =(1000-1)° =1000° —1-3.1000(1000 - 1) = 997002999 .
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b) Ta 6 59° +3.592+3.59 + 1= 59 + 35921+ 3.59.7 + T = (59 +1)” = 60° = 216000.

decé:5033—95032+21503—27:5033—3503{3+350332—33:(503—3f

=500° =125000000.
Bai 6.

A=(x=1) =(x+1)=x* =3x* + 3x = 1—(x* +3x* + 3x +1)

=x* =3x2 +3x—1-x° = 3x2 ~3x — 1= —6x> -2

Vay A=-6x>-2

B=(x+y) +(x-y) =x*+3x%+3x07 + y* +x° ~3x%Y + 3xy’ — Y’ = 2 +6xy?
Vay B=2x> + 6xy’

C = (x +1)" + 30+ 12(x= 1+ 30+ Dx— 12 + (x—1°

= ((x+1)+(x=1)) = (x+1+x-1)" =(2x)" =8¢’

Vay C =8x>

D=R—yf—3u—yfx+3(x—yp8—x3:«x—y)—xf:(x_y_xf:{_yf

Bai 7.
a) x*+3x*+3x+1=0
(x+’|)3 =0
x+1=0
x=-1
Vay x =-1
b) x> —=12x* +48x —64 =0
(x-4)’ =0
x—-4=0
x=4
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c) x*>-3x*+3x-2=0
x> =3x*+3x-1-1=0

(x=1) =1

(x-1) =7

x—1=1
x=1+1

X=2

Vay x =2

d) x> +12x* +48x +72=0
x> +12x%* + 48x +64 +8=0
x> +3.x%.4+3.x4°+4° =-8

(4] =(2)

X+4=-2
Xx=-2-4
x=-6
Vay x=-6
Bai 8.

a) (2x=1)" +4(x=1)(x +1-2x*) =7

8x> —12x* +6x—-1-8x* +12x* -4 =7
6x =12
X=2.
Vay: x=2.
b)(x +1° +(x—2)° —2x*(x —1,5) =3

XX 4+3x2+3x+1+x° —6x>+12x -8 -2x> +3x* =3

15x =10
2
X==.
3
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Bai 9.

a) VP =(x+ y)3 —3xy(x +y)=x°+3x°y+3xy” +y° - 3%’y - 3xy’ = x> +y* =VT
Vay x* +y° = (x+y)3 —3xy(x+y)

b) VP = (x —9)3 +3xy(x —y) = x> =3x°y+3xy* —y> +3x°y - 3xy’ = x> —y* = VT
vay X~ = (x—y)’ +3xy(x —y)

) VT =(x—y)* +(y+x)° +(y—x)* = 3xy(x +y) = (y+x)°* = 3xy(x +y)

=y’ +3y°x +3yx* + x> —=3x’y - 3xy* = x> +y* = VP (dpcm).

Bai 10.

a) (4x-1) —(4x -3)(16x* +3) = 64x — 48x* + 12x ~1-64x" + 48x* ~12x+9 =8.
Vay bidu thire (4x - 1)3 —(4x - 3)(16x2 + 3) khéng phu thudc vao bign.

b) (x+1°=(x=1° -6(x+Nx-=1)=x>+3x>+3x+1-x>+3x* -3x+1-6x*+6=8.
Vay biéu thie (x + 1> —(x = 1)° —6(x + 1)(x = 1) khéng phu thudc vao bién.

Caun.

a) Xét a®> +b® +c® —3abc véi c=—-a-b

=a’*+b’ +(—cv—b)3 —3ab(-a-b)

=a’*+b’ —(cp+b)3 +3a’b + 3ab’

=a®+3a°b + 3ab® + b* —(a+b)3

:(a+b)3 —(a+b)3

=0.

vay a® +b* +c® -3abc =0 thi a® +b® +c® = 3abc.

b)Tacd: x+2y+z=0=x+2y=-z.
Xét x° +8y° + z2° —6xyz

=x>+8y’ +(—x—2y)3 —6xy(—x—2y)
= x> +8y° —(x+Zy)3 +6x%y + 12xy>
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=x>+3.x2.2y + 3.x.(2y)2 +(2y)3 ~(x +2y)3

=(x+2y)3—(x+2y)3

=0

Vay véi x +2y+z=0 thix’ +8y* + 2> -6xyz=0

Bai 12.

a) X —y? =(x* = 3x’y + 3xy” —y* )+ (3xy - 3xy? ) = (x —y) + 3xy(x —y).
Thay x—y=5 va x.y=3 vaotacéd x> —y> =5°+3.3.5=170.

b) x* +y? =(x* +3x’y +3xy? +y° ) - (3xy + 3x? ) = (x +y)” - 3xy(x+y).

Thay x+y=5 va x.y=6 vaotacéd x> +y°> =5>-3.6.5=35.

Bai 13.

a) Tacd

a+b=1=VT =a’>+b*+3ab
=a’+b’ +3ab(a+b)
=a’ +3a’b+3ab’ + b’
=(a+b)’ =T =1=VP

Vay a® +b*+3ab=1khi a+b=1

b) Tacd

a-b=1=VT=a>-b’>-3ab
:a3—b3—3ab(a—b)
=a®-3a’b+3ab® - b’
=(a-b) =T =1=VP

Vay a®> —b®> —3ab=1khi a—b=1

Cau 14.

Tacé:a+b+c+d=0=a+b=-—c—-d

(a + b)3 = (—c —d)3

a® +3a’b+3ab® +b* = —(c3 +3c’d +3cd? + d3)
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a®+b° +3ab(a+b)=—(c3 +d3)—3cd(c+d)
a+b*+c®+d’ :—30b(0+b)—3cd(c+d)
Viag+b=—c-d=d+b’>+c +d° :—BGb(—c—d)—3cd(c+d)

ad+b*+c+d’ :3(c+d)(ab—cd).
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BAI 8. TONG VA HIEU HAI LAP PHUONG

VD 1.1.

a) x> +8y° =x° +(2y)3 = (x+2y)[x2 —2xy+(2y)2} = (x—Zy)(x2 —2xy+4y2)
bl a* ~b = (*) ~b* = (o -b)| (a*) + @+ b" | = (a* ~b)(a* + b + )

c) 64y> —125x°

= (4y)’ - (5%)" = (4y —5x)[(4y)2 + 4y.5x +(5x)2} = (4y—5x)(16y? +20xy + 25x*)

3 2

o 21 (o (3] =33 [t 953+ 3] |- (33 o+ 3o+

8 2 2 2 (2 2 2" 4
VD 1.2.
a) (x—‘l)3 —(x—1)(x2 +x+1)
=x° —3x2+3x—’l—(x3 —13):x3 —3x2+3x-1-x>+1=-3x*+3x
b)(x—3)" —(x=3)(x*+3x+9)+6(x +1)
=x*=3x°3+3x3 -3° (X’ =3°)+6.(x* +2x +1)
=x>—Ox*+27x-27 - x> +27+6x* +12x +6 = —3x* +39x + 6
c) (x+5)(x* = 5x+25)~(x+3) +(x-2)(x* +2x+4) - (x - 1)
= x> +5 = (x* +3x*.3+3x.3° +33)+x3 ~2°=(x* -3 +3x—1)
=x>+125-x>—9x*> —27x—27+x> -8 —x> +3x* —=3x+1=—-6x>—30x + 91
d) (3x—2y)” - (4x —5y)(16x> +20xy + 25y* ) + (y + 2x)’
= (3x)" = 3.(3x)" 2y +3:3x.(20) (20)” - (4x)" = (59)" |+ +3y7.2x-+ 3u.(2x) + (2x)
=27x° - 54x%y +36xy° —8y> — 64x> +125y° + y* + 6xy> + 12x°y + 8x> = —29x°> — 42x°y + 42xy” + 1
VD 2.1.
a) (x=N*+x+1)=x(x+2(x-2)=5
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b) (x +1)" —(x~1) —6(x~1)" =-10

x3+3x2+3x+1—(x3—3x2+3x—‘|)—6(x2—2x+1):—10
X2 +3x°+3x+1-x3+3x> =3x+1-6x>+12x -6 = -10
12x = —6

c) (x—3)(x2+3x+9)+x(x+2)(2—x)=1
x3—33+x(22—x2):‘|

x> =27 +4x-x*=1

4x =28

x=7

Vay: x=7.

d) (x=1) —(x+3)(x* ~3x+9)+3(x* -4) =2
x3—3x2+3x—1—(x3+33)+3x2—’|2=2

X} =3x*+3x-1-x>-3*+3x*-12=2
3x=42

x=14

Vay: x=14,

VD 2.2.

a) (x+2)(x* = 2x +4) = x(x* +2) =15
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2x =7
-7
X=—
2

-7

Vay: x =—.

Yy 5

b) (x-2) —(x—4)(x* +4x+16)+6(x+1) =49

X} —3.x2.2+3.x22-2° —(x3 —43)+6.(x2 +2x+1):49
X2 —6x2+12x—-8—-x3+64+6x>+12x+6 =49
24x = 13
B

24
_-B

24

X

PN

Vay: x
o) (x=1) +(2-x)(4+2x+x*)+3x(x+2) =16

X} =3x*+3x-1+2 - x* +3x* + 6x =16
x> =3x*+3x-1+8-x>*+3x*+6x =16
9x =9

x=1

Vay: x=1.
d) (x=3)" —(x=3)(x*+3x+9)+9(x+1) =15

x3—3x2.3+3x.32—33—(x3—33)+9.(x2+2x+‘|)=15
X3 —9x? +27x—-27 - x> +27+9x* +18x+9 =15

45x =6
2
X=—
15

2

Vay: x = —.

Yy 15
VD 3.1.

a) 17° +3° =(17+3)’ ~3.17.3.(17 + 3) = 20° - 153.20 = 8000 - 3060 = 4940
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b) 18% +2° = (18 + 2)(18% — 18.2 + 2°) =20.292=5840
c)

99° +1=(99+1)(99° =99 + T’) = 100[(100 -1?-99 +‘I] =100(100* -200 +1-99 + 1) = 970300

VD 3.2.
a)

24° —64=24° - 4° = (24 - 4)3 + 3.24.4.(24 - 4) =20° +288.20 = 8000 + 5760 = 13760.

b) 23° —27 =(23 - 3)(23” + 23.3 + 3°)=20.607=12140
c) 52° -8 =152 -2° =(52-2)(52* + 52.2+2°) = 50.2812 = 140600.
VD 4.1.

3

-1
a) Tinh gid tri cta phan thic [ = 2X— tai x =-1.
X“=2x+1

x* =1 _(X—1)(X2+X+1)_x2+x+1
X2-2x+1 (x—1)2 o x—1

Tacéd =

2
Thay x =-1vao I=M ta duoc | = (_1) +(_1)+1 :i:_l.
x—1 (-1)-1 2 2

x> +8

b) Tinh gid tri cGa phan thitc M = tai x =-2.

x> —2x+4
X3 4+ 23 (x+2)(x2—2x+4)
X2 —2x+4 x> —2x+4

Thay x=-2 vdo M=x+2 ta dugc M=-2+2=0.

Tacé M= =XxX+2

c) Tinh gid tri cta biéu thic K = 27+(x—3)(x2 +3x+9) tai x =-3.
Tacs K =27+(x=3)(x* +3x+9) =27 +x* =27 =x*.
Thay x =-3vao K = x* ta duoc K :(—3)3 =-27.

VD 4.2.

a)Cho x+y=3 va x* +y*> =5. Tinh x* +y°.

Ta cé: 2xy:(x+y)2—(x2+y2)=32—5=4:>xy:2.
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Talaicé: x* +y® =(x+y) —3xy(x+y)=3"-323=27-18=9.
b) Cho x—y =3 va x> +y* =15. Tinh x* —y°.

Tacod 2xg:(x2+y2)—(x—y)2 =15-3*=6=xy =3.

Talaicé x° —y? :(x—y)3+3xy(x—y):33 +3.3.3=27+27=54.

IV. BAI TAP LUYEN TAP
Bai 1.

a) x3+8:(x+2)(x2—2x+4)

I

c) 64x* +1=(4x+1)(16x" — 4x +1)

d) 27x* ~125y* = (3x - 5y)(9x” +15xy + 2592)

Bai 2.

a) A=(x-3)(x*+3x+9)=x>-27

b) B=(2x+1)(4x —2x+1) = 8x +1

c) C=(y—-4)(y* +4y+16)—(128+y’) =y’ —64 - 128 - y* = ~192
Bai 3.

a) A=(2x+3)(4x* —6x+9)-2(4x* 1) = (2x) +3° —8x* +2=8x* +27-8x* +2 =29,
b) B=(x+3)(x*=3x+9)—(20+x*) =x* +3°-20-x* =27-20=7
¢) C =3y.(-3y—2)" —(3y—1)(9y” +3y +1) - (-6y —1)°

=3y.(9y” + 12y +4) - (27y> - 1) - (36y” + 12y +1)

=27y% +36y” +12y - 27y’ +1-36y> ~ 12y -1 =0.

Bai 4.

a) (‘I—x)(1+x+x2)+x(x2—5):’l’l
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1-x*+x3-5x=11
-5x=10

x+2)(x2—2x+4)=3

8(x3—1J—x—8x3+2=0
8

x=3

Vay: x=3

Bai 5

a) 11 =(10+1)° =10° +1+3.10.1.(10+1) = 1000 + 1+ 330 = 1331
b) 199° = (200-1)° = 7880599

¢) 99° +1=970300

d) 52° -8 = 14058

e) 19° =(20-1)° =6859

f) 207 =(200-1)’ = 8120601

g) 18% +2° = 5840
h) 23° -27 =23 -3’ =12140

70



Bai 6.

a) A:(x+3)(x2—3x+9)—(3—2x)(4x2 +6x+9) tai x =20

Rut gon dugc A=9x> . Thay x = 20vao Ata dugc: A =72000

b) B =(2x —y)(4x2 +2xy +y2)+2y3 biét 2x+y =0

Rut gon duwoc B=8x>+y° = (2X + y)(4x2 —2xy + yz) . Thay 2x + y = Ovao Bta duoc:
B=0

c) C:(x+y)3+y3 bigt 2x +y =0

C=(x+y) +y’ =(x+2y)(x* +xy+y?) =0

d) D=x>-y’>-3xy biét x-y =1
D=x*-y’-3xy=(x—y)(x* +xy+y?)-3xy =x’ - 2xy +y* = (x—y) =1
Bai 7.

a) VP:(a+b)3 —3ab(a+b)=a’+3a’b+3ab’ +b* -3a’b-3ab’ =a’ + b*> = VT
(a-b)

3

c) VT:(a+b+c)3 :[(a+b)+c :(a+b)3 +3(a+b)2c+3(a+b)c2+c3
=a’+b’+c*+3(a+b)(b+c)(c+a)=VP

Bai8. Tra+b+c=0=a=—(b+c)

=a’= —(b+c)3 = —[b3 +c’ —3bc(b+c)] =-b*—c®+3ab

Thay vao VT = 3abc = VP

Bai 9.

Thé tich clia b& nudc la: 8x.4x.2x = 64x° (m3)

Thé tich nuéc bom duoc sau 8h la: 7.8 =56 (md)

Vi cdn phai bom thém y*> m? nita thi ddy bé nén ta cé: 64x° —y* =56 (1)

Theo gid thiét: 4x —y =2 < y = 4x —2 thay vao (1) ta duoc:
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64x° -y’ =56 < 64x° —(4x—-2)° =56
(4x-4x+2)[16x2 +Ax(4x —2) + (4x — 2)2} - 56

2(48x> —24x +4) =56
2% —6x+1=7
2x2—x-1=0

Gidi phuwong trinh trén ta dugc: x =1 (nhdn) va x = _?1 (loai)
Vay céc kich thudc clia b& nuwdc la: Chiéu dai: 8m; chiéu réng: 4m va chiéu cao 2m.
Bai 10.
a)Tacéd a® +b° = (cv+b)3 —3ab(a+b)
Vi a® + b*® chia hét cho 3 va 3ab(a + b) chia hét cho 3 nén (a + b)3 chia hét cho 3
Do d6 a+b chia hét cho 3 (dpcm).
b)Tacd A= +2°+3°+...+10°
:(‘I3 +1O3)+(23 +93)+...+(53 +63)
= (1+’IO)(12 +1O.1+102)+(2+9)(22 +2.9+92)+... +(5+6)(52 + 5.6+62)

=111+ 11103 +...+ 11.91
=11.(1M+103+...+ 91). Vay : Ai11
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BAlI 9. PHAN TiCH DA THU'C THANH NHAN TU

PHAN I. Phuong phdp dét nhan t& chung

VD 1.1.

a) x* +2x = x(x+2) b) 4x —6xy = 2x(2 - 3y)

c) 9x’y —6xy” = 3xy(3x — 2y) d) 7x* —21xy —14xz = 7x(x — 3y — 22)
e) —2a°b? —6ab? + 4ab = —2ab(a’b + 3b—2) f)

3x°y’® —6x°y” +9xy = 3xy(x*y’ — 2xy + 3)

VD 1.2

a) 3x.(x+2)+5.(x+2)=(x+2)(3x+5)

b) 7x%.(x +3)=14.3+x) =3+ x)(7x*=14) = 7(3+ x)(x* = 2)

c) 5x.(x —y) = 15x°.(x —y) = 5x(x—y)(1-3x)

d) 10x°.(x —y) +15x>.(y — x) = 10x°.(x —y) = 15x>.(x —y) = 5x°(x —y)(2 - 3x)
e) 5x.(2x — 3y) - 15.(3y — 2x) = 5x.(2x — 3y) + 15.(2x — 3y) = 5(2x—3y)(x+3)
f) alb—c)+d(b—c)—e(b—c)=(b—c)(a+d-e)

g)
15a°b(x* —y) — 20ab*(x*> — y) + 25ab(y — x*) = 15a°b(x*> — y) — 20ab*(x* —y) — 25ab(x* —y)

= 5ab(x’- y)(3a— 4b-5)
h) (3a —6b)— m(a—2b)—n(2b—a) = 3(a — 2b) — m(a — 2b) + n(a — 2b) = (a — 2b)(3—m +n)
VD 1.3.

a)-26x*y’ +13x°y’2* - 39xy’2’ = ~13xy’ (2°y — x2* + 3z3).

b) 3(x —y)+y(y-x)=3(x-y)-y(x-y)=(x-y)(3-y).

c) xy(x+y)—5x -5y =xy(x+y)-5(x+y)=(x+y)(xy-5).
d) x(x+y) +xy(x+y) = x(x+u)(x+y+y) =x(x+y)(x+2y).
&) y(x-u) +x(y-x) =y(x—y) +x(x—y)’ =(x-uy) (x+u).

f) xy(x—g)erz—y2 =xy(x—g)+(x—y)(x+y):(x—y)(xy+x+y)..
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VD 2.1.
a) A=a(2b+1)-3b(2b+1) =(2b+1)(a—3b).

Thay a=7,b=2 vao biéu thirc A tacé: A=(22+1)(7-3.2)=5.

b) B=b’-6b-5a(6-b) =b(b—6)+5a(b-6)=(b—6)(5a+b).

Thay a=3,b=>5 vao biéu thitc Bta cé: B=(5-6)(5.3+5)=-1.(15+5)=—-20.

c) C=2xy(x+y)-zx—zy =2xy(x+y)-z(x+y)=(x+y)(2xy-z).

Thay x =2,y =3,z=-8 vao biéu thirc Cta c6 C =(2+3)(22.3-(-8))=520=100.
d) D=x(3x-2y)+2y—3x =x(3x—2y)—(3x-2y)=(3x—-2y)(x-1).

Thay x =6,y =4 vao biéu thitc D ta cé: D=(3.6-2.4)(6-1)=10.5=50.

VD 2.2.
a) A=(a—b)(b+3) tai a=2003 va b=1997 thi gid tri cGa A =12000.

b) B=(b-8)(b+c) tai b=108 v&1 ¢ =-8 thi gid tri clia B =10000.
c) C:(x+y)(xy—2) tai x+y =10 va xy =12 thi gid tri cia C =100.

d) D=x2(x+2y)(x3—xy+y2) tai x=10 v& y=-5 thigid tricia D=0.

VD 3.1
a) x*-3x=0 b) 2x—4x*=0
x(x-3)=0 2x(1-2x)=0
Khi dé x =0 hodc x—-3=0 Khidd: 2x=0hay 1-2x =0
Suyra: x=0hay x=3 Suy ra: x:O;x:%
Vay xe{0;3}
1
Vay: xe<0;—
. xe o]
c) x*-3x*=0 d) 3x°+9x =0
x*(x=3)=0 3x(x*+3)
Khi dé x> =0 hay x-3=0 Khi dé 3x=0 hay x> +3=0
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Suyra: x=0;x=3
Vay: x 6{0;3}

VD 3.2
a) x—2023+2x(x—2023)=0..

(x—2023)(1+2x)=0

Khi dé x—-2023 =0 hodc 1+2x=0.

- Vé&i x—-2023=0
X =2023.

- V&i1+2x=0
2x =-1

sx| X430
3 2

Khi dé 5x =0 hodc §+%:O.

- V&i 5x =0
x =0.

- vei X130
32

V&i 3x=0 thi x=0
V&i x*> +3 =0 thi x* = -3 (loaqi)
Vay: x=0

75

c) 2-x=(x-2)(2x+5).

(2-x)-(x-2)(2x+5)=0
(2-x)+(2-x)(2x+5)=0
(2-x)(1+2x+5) =0
(2-x)(2x+6) =0.
Khi d6 2—x =0 hodc 2x+6=0.
- V&i2-x=0

X =2

- Vé&i 2x+6=0
2x =-6
X =-3.

Vay x e {—3;2}.

d) (x* +4)(3x 1) =12x* - 4x.

(x2 +4)(3x —12x* +4x =0
(x* +4)(3x-1)-4x(3x-1) =0
(3x—1)(x* - 4x+4) =0
(3 1) (-2 o
Khi d6 3x—1=0 hodc x-2=0.
- V&i 3x-1=0
3x =1

1
X =—.

3
- V&i x-2=0
X =



VD 4.1.
a)A=15.915+15.8,5=15.(91,5+8,5) =15.100 = 1500

b) B =65.14,6 +5.7.14,6 = 14,6.(65 + 5.7) = 14,6.100 = 1460
VD 4.2,

a) 75.20,1+5°.20,1 d) 0,78.1300 + 50.6,5 -39

=78.13+5.65-39
=13.78+13.25-133
=13(78+25-3)

=20,1(75+57)
=20,1(75+25)

- 28'116100 —13.100
B ’ =1300.
b) 86.15+150.1,4
) * e) 0.12.900—110.0,6 + 36 —63.6
= 86.15+15.14
~6.18-6.11+ 6.6 —6.63
=15.(86 +14)
=6(18-11+6-63)
=15.100
-1500. =6.(-50)
- -300.
c) 98,6.199 —-990.9,86
f) 84.84,5+840.1,55
=98,6.199 —98,6.99
—98,6.100 : = 840(8,45+1,55)
_ 9860 - 840.10

= 8400.
BAI TAP LUYEN TAP
Bai 1.
a) x(x2 +2).
b) 3xy(x—2+4yz).
c) 3x2(x—4).
d) (x—y)(5y+3).
e) 5(x+3y)(1-3x).
f) —2(x—y)(x+2g).
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Bai 2.
a) (x+2).x=3)+(3Bx=-2).x=3)=(x=3).(x+2+3x-2)=(x - 3).4x

b) (2+5x).(x =5)-2x—=1).(5-x) =(2+5x).(x = 5)+(2x = 1).(x = 5)
=(x=5)(2+5x+2x—-1)=(x=-5)(7x +1)

c) —5x.(1-3x) = (2x = 1).(3x = 1) = -5x(1-3x) + (2x = 1)(1-3x)
=(1-3x)(-5x+2x -1 =(1-3x)(-3x -1)

d) (5x=1).x* +2) + (x> +3x = 2).(1-5x) = (5x = ).(x* + 2) = (x* + 3x = 2).(5x = 1)
=(5x—1)x*+2-x*=3x+2) = (5x-1)(-3x + 4)

e) (5—x).(11x + x3) = (11x + x?).(10x* = x) = (1Mx + x*)(5 = x — x> + x)

= (11x + x?)(5=10x?) = 5(11x + x?)(1—2x?)

Bai 3.

a) 2(x = N(2x = 3) + 3x(2x — 3) = (2x— 3)[2(x—1) + 3x]
=(2x-3)(2x—-2+3x)=(2x-3)(5x-2)

b) 3(5-2x)3x+1N—-(4-x)(5-2x)=(5-2X)[3(3x+ 1) -4 +x]
=(5-2x)9x+3-4+x)=(5-2x)(10x-1)

A2x =1 =B+ x)(1-2x) = 2x=1* +(3+ x)(2x =)
=2x-N2x-1+3+x)=2x-1)(3x + 2)

d) 3—=2x)(5—-x)—2(x =5)* =—(3—-2x)(x = 5)—2(x = 5)* = (x = 5)[-3 + 2x — 2(x — 5)]
=(x-=5)(-3+2x-2x+10) =7.(x-5)

e) 3(3x—4)(x—2)+2(1-x)(4 —3x) = 3(3x—4)(x—2) —2(1—-x)(3x—4)
=(3x=4)[3(x—2)-2(1-x)] =(3x—4)(3x—6—-2+2x) = (3x —4)(5x — 8)

Bai 4.

a) 12,7(85+15) =1270. b) 856(0.64+0.36) = 856.

b) 18(65—-25+60) = 1800. d) 7(30-25+7-32)=-140.

Bai 5

a) (x-2)(x+3)=0nen xe{2-3} b) (x=2)(x* +4x+6)=0 nén x =2

0| w

c)(5x—3)(x—2)=0 nén xe{ ;2} d) (x* ~8)(x*=9) =0 nén x e {243}
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Bai 6.

a) (x—2)(2x-3)=0 nén xe{g;z}. b) 8x(x—3)(x+3)=0 nénx e {0;-3;3}.

c) (x—5)2(x—4)(x—6)=0 nén xe{4;5;6}. d) (2x+3)(x2+‘|):0 nén xe{—%}.

e) x(x—1)(x+2) nénxe{—2;0;1}. f) x(x—2)(x—12) nén xe{0;2;12}.

g) (x=3)(5x+7)=0 nén x={3;%7} h) (x-4)(x+10) =0 nén x & {4;-10}

| nx <35} nxe{33)

i) (2x+3)(~x+6)=0 nén xe<—;6 k) (4x—-1(-3x—1)=0 nén xe<{—;—
2 4 3

Bai 7.

a)A=2x(x+y)—4(x+g)=2(x_2)(x+y)
tai x=22; y=88 tacé A=2.(22-2).(22+88)=220.110 = 4400

b)Bzx(x—‘I)—y(’I—x):x(x—1)+y(x—‘|)=(x+y)(x—1)

tai x=2007, y=1999 ta cé B=(2001-1)(2001+1999) = 2000.4000 = 8000000

c)C = x2(2x—y)+x(y—2x) :x2(2x—y)—x(2x—y) = x(x—1)(2x—y)

tai x =201, y=102 tacd

C =201(2.201-102)(201-1) = 201.300.200 = 201.60000 = 12060000

Bai 8.

a) 50" —50™" = 50" (507 —50) = 50".2450 nén chia hét cho 245 v&i moi s6 tu
nhién n.

b) *+4n+3=n*+n+3n+3 :n(n+’l)+3(n+1) :(n+1)(n+3) nén chia hét cho 8
v3&i moi sb tu nhién n [é.

c) Ta cé: 33" —33" =33".33-33" =33"(33-1) =33".32. Vi 33".32:32 v&i moi s& tu
nhién n nén 33" —33":32vd&i moi s tu nhién n.

d)Tacsé: n*—n=nn*-1N)=n(n+1)n-1)

Vi (n—=1).n.(n+1)la 3 s tu nhién lién ti€p nén (n —1).n.(n+ 1) chia hét cho 2 va chia hét cho
3.
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Nén (n—1).n.(n+ 1) chia hét cho 6.
Vay n® —n chia hét cho 6.
e) Ta cé: 55" —55" =55"(55-1)=54.55" i54 VneN
f)Tacd: P=n*-n :n(n2 —’I) :(n—1)n(n+’|)
Vinlg neNnén (n-1)n(n+1) la tich 3 s8 ty nhién lién tiép = P:3(1)
Vinlé nén n—1 n+1la hai s6 ty nhién chdn lién ti€p
Pat n—1=2k(keN)=n+1=2k+2=2(k+1)
Tacs:(n—1)(n+1)=2k2(k+1)=4k(k+1):8 (do k(k+1):2:VkeN)= Pi8(2)
Tw (1); (2) var (3;8):1 suy ra P:24 (dpcm)
g)n*-n’= nz(n2 —’I) = (n—1).n.n(n+1)f4Vi c6 2 s6 tu nhién lién ti€p sé chia hét cho 2 va
tich 2 s6 chia hét cho 2 sé& chia hét cho 4.
Bai 9.
a)Tacd xy+3x—-2y-9=0
(x-2)(y+3) =3.

Ma 3=3.1= —3.(—1). Khi d6 cé bén trudng hop xdy ra x—2=3 va y+3 =1 hodc
x—2=1va y+3=3 hodc x—2=-3 va y+3=-1hodc x—2=-1va y+3=-3.
Nén x=5y=-2 hodc x=3,y=0 hodc x=-1ly=-4 hodc x=1y=-6.
b) Tacd:

xy-x+3y-4=0

(x+3)(y-1) =1
Ma 1:1.1=—1.(—’I). Khi d6 cé hai trwvong hop xdy rala x+3=1va y—-1=1 hodc
x+3=-1Tvay-1=-1.Nén x=-2,y=2 hodc x=-4,y=0.
ATacé: xy—x+2(y—-1)=x(y—-1)+2(y-1)=(y-1)(x+2)
13=13.1=113=(-1).(-13) = (-13).(-1)
Vay ta cé:
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1=1 2
r {y

{x+2 13 =11
2{9 1=13 {y 14
Xx+2=1 -1
y—-1=-1 y=0
{x+2——‘|3 {x——15

1=-13 =-12
4 y- PN y
X+2=-1 X =-3

Vay cé 4 cdp sé nguyén (x,y) thda man la: (11, 2); (-1,14); (-15,0); (-3, -12).

3,

PHAN 2: Phuong phdp diing hdng déng thic
VD 1.1.
a) 6x-9—-x*= —(x2 —2.3x+32) = —(x—3)2.

b)9 —6x+x* —y? =x* ~2.3x +3? —y?=(x-3) ~ ¢
=[(x-3)-y][(x-3)+y]=[x-y-3][x+y-3].

c)5x% —10xy? + 5y* = 5[x2 —2xy? +(92)1 =5[x-y].

d) x* —4x —25y% +4 = x* —4x +4-25y7 = x* ~2.x.2+ 2> —(5y) = (x - 2)" —(5y)’
=[(x=2)-5y][(x—2)+5y|=[x—5y—2][x +5y—2].

e) 49(y—4) ~9(y+2) =[7(y-4)] -[3(y+2)]
=[7(y—4)-3(y+2) || 7(y-4)+3(y+2)]

=[7y-28-3y-6][7y—28+3y+6|=[4y—34][10y-22]|=4[2y-17][5y-1].

) (2x+y) —4x® +12x -9 = (2x +y) —(4x* ~12x+9) = (2x+y)’ —[(2x)2 —2.2x.3+32]

=(2x+ y)z —(2x- 3)2 = [(2x +y)—(2x —3)] [(2x +y)+(2x —3)]

:[2x+y—2x+3}[2x+y+2x—3]:[y+3][4x+y—3}

80



VD 1.2.

Q) 275 - 27x* +9x —1=(3x)” —3.(3x)" 1+ 3.3x. 7~ T = (3x - 1)’

b) 8x* —12x* +6x —1=(2x)’ ~3.(2x)" +32x 1 - =(2x - 1)’.

2

c) x> +6x°y+12xy’ + 9y°* = x* + 3.x* 2y + 3.x.(2y) +(2y)3 +y® =(x +2y)3 +y’

= [(x+2y)+y}[(x+29)2 —(x+2y)y+y2} = [X+3UJ[X2 +4xy+4y° —xy -2y’ +U2}

= [x+3y][x2 +3xy+3y2].

d).8x°> +12x°y +6xy*> +y* - 2° = (2x)3 + 3.(2x)2 Y+32xy* +y° -2° =(2x+ y)3 -z

:[(2x+y)—z}[(2x+y)2 +(2x+y)z+z2} :[2x+y—z}[4x2 +4xy +y? +2zx+yz+zz]

:[2x+y—z][4x2 +y’+2° +4xy+yz+22x]

VD 2.1.

a) 8x> +12x°y + 6xy” + y° tai
x=39,y=22.

A=8x°+12x’y + 6xy° +y°

= 2x)3 + 3.(2x)2 Y+32xy° + 4

= (2x + 9)3

Thay x =39,y =22 vao biéu thirc A
tacd:

A=(2.39+22)

=100°
=1000000.

c) C=x>-8x+15 tai x=105.

C=x"-8x+15=x>-2x4+4>-T
=(x—4) -1 =[(x-4)-1][(x-4) +1]
[x-5][x-3]

Thay x =105 vado biéu thic C tacd:

C=[105-5][105-3]

=100.102
=10200.
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b) B=x*—2x+1—-(2y+1)° d) D=x*+3x2+3x+1-y°.
B:x2—2x+1—(2y+1)2 D=X3+3>:2+3x+1—y3
—(x—1 —(2y+1) =(x+1) -y’ 2
()= (u =) ()] L[ ey
“[x-1-2y—1][x=1+2y+1] :[x_y+1][(x+1)2+(x+1)y+y2}
=[x—2y—2:|[x+2y]

Thay x =36,y =32 vdo biéu thirc B

Thay x =99,y =100 vdo biéu thirc D

taco:

tacd: )
D=[99—100+‘I][(99+‘|) +(99+1).100-
B=[36-232-2][36+232]
—-30.100 =0
=-3000.
VD 3.1.
a) (2x-5)" ~(5+2x)" =0. a) x* =2x+1=25
, . (x =1 = (£5)°
(2x=5) =(5+2x) =0 V&i x-1=5 thix=6
[2x-5-5-2x][2x—5+5+2x]=0 V&I %15 thi x = -4
~40x =0
X =0 Vay xe{6;—4}
Vay x €{0}.
b) 9(4x+3)" =16(3x -5’ d) 1-9x = (3x +1)".

9(4x+3) ~16(3x~5) =0
[3(4x+3)-4(3x-5)][3(4x+3)+4(3x-5)|=0

1-9x% ~(3x+1) =0
(12x+9-12x+20)(12x +9+12x - 11) =0 (1-3x)(1+ 3%) ~ (3x +1) =0
29(24x-1)=0 (1+3x)(1-3x—(3x+1)) =0
24x-1=0 (1+3x)(1-3x-3x-1) =0
x=1. —6x(’|+3x) =0
24
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Va T - Vé&i -6x=0

24 x=0.
- V&i 1+3x=0
1
X=——.
3
Vay x e —1'0
Yy 30
VD 3.2.
a) (x*-4x*)-(x-4)=0 b) 27x° — 54x* +36x = 8.
3 2 .
xz(x—4)—(x—4):o 27x° —54x° + 36x -8
27x> —54x* +36x -8 -0

(x=4)(x*~1)=0 (3x)’=3.(3x)" 2+33x22 -2°=0

—-4)(x-1 1)=0
(=)= T
x—4=0 x=4 ;
x—1=0 =|x=1 (3x—2) =0
x+1=0 x =-1 3x -2 -0
Vay x e {-114}). x :%
N 2
quxe{g}.
C)x3+§x2+§x+1=l. d)4x2—(x+4)2:0
4 8 64

[2x+x+4] 2x—(x+4)]=0
4 8 64 (3x+4)(2x—x—4):O

2 3 3
x3+3.x2.%+3.x.(%J +(1] :[1] (3X+4)(x—4)=0
1Y 1\’ 3x+4=0 x:_f
hc o
2 4 X—4= w4
1 1
(XJFEJ_Z Vay xe{—%;A},
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VD 4.1.

a) 482 —42% + 64 - 527, 43* - 171

c) : =

487 —42° + 64— 52? (36,5) -(27.5)

=48’ -52° +8° - 42° 432 _ 172
=(48-52)(48+52)+(8—-42)(8+42) (36,5 - (27,5)
= (48-52)(48+52)+(8-42)(8+42) o (43-m)(43+m)
= -4.100-34.50 - (36,5-27,5)(36,5+27,5)
=-400-1700 3254
=-2100. Yy

_16

12

=3.
b) 722 +144.16 +167 — 122, d)

3 2
722 1 14416 + 162 —12° 93° +21.93% +3.49.93 + 343,

=722 +2.72.16 + 162 — 122 93% +21.93* +3.49.93 + 343
_ 3 2 2 3
_ (72+16)2 192 =93° +3.9327+3.93.7° +7
:882 _722 :(93+7)3
=(88-72)(88+72) 100
=(88-72)(88+72) =1000000.
=16.160
= 2560.
VD 4.2.
a) 82°-18° b) 26°+5224+24°
=(82+18)(82-18) =26 +2.26.24+ 24
=100.64 =(26+ 24)2
= 6400 ,
=50
= 2500
3 3 2 _1Q2
g 93°+78° .0 a) 57 2 18 :
171 76,5 -1,5
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(93+78)(93*-93.78+787) (57 +18)(57-18)

-93.78

71 " (76,5+1,5)(76,5-1,5)
_171.(93° -9378 +78°) 9378 _75.39
7 7875

=93 -93.78+78° ~93.78 _ 3_2

=93°-2.93.78+78 1

=(93-78) 2

= 15

=225
BAI TAP TU LUYEN
Bai 1.
a) 12x. b) 2xy.
c) 2y(3x2+y2). d) (x+y+z)(x2+yz+zz—xy—yz—zx).
e) (x—y)z(x—‘l). f)(x—y)(x2+y2—xy).
Bai 2.

a)(73-27)(73+27) = 46.100 = 4600 .
b) (36 -14)(36+14)=22.50 =1100.
c) (63-27)(63+27)+(72-18)(72+18) = 36.100 + 54.100 = 9000.
)

(82 18 (82+ 18) +( 46)(54 + 46) = 64.100 + 8.100 = 7200.

Bai 3.
2 R 2 R 1
a) (x—5) =0.Nén xe{S}. b) (2x—1) =0.Nén xe{z}.
c) (3—5x)(x—-1)=0.Neén xe{%ﬂ}. d) (3x—7)(3-x)=0.Nén xe{;;B}.
Bai 4.

a) 2° -1 =(23)3 ~F =(2° ~1)(2° +2° +1)=7.73 chia hét cho 73.
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b) 5¢~10* =(5°) ~(10?)" = (5° ~10?)(5° +10?) = 25.225 chia hét cho 9.

Q) 2% +1=(2¢) + =(24+1)[(2“)2—24+1} =17.(2° - 2* +1)117

d) 3 -8=(3F) -22=(3° —2)[(33)2 +2.3° +22} =25.(3° +23%+2?)25

B 5.

a) Tacé: (n+6) —(n-6)" =12.2n=24n chia hét cho 24.

biTa cé: (7n-2) —(2n-7) =[(7n-2)+(2n-7)][(7n-2)~(2n-7)]
=(9n-9)(5n+5)=9(n—1).5.(n+1) =45(n’ -1):5

o) (5n—2)' —(2n-5) =[(5n-2)+(2n-5)][(5n-2)~(2n-5)]

=(7n-7).(3n+3) =7.(n—1).3.(n+1) = 21(n* - 1):21

d) (5n-2) —(2n-5) =[(5n-2)+(2n-5)][(5n-2)-(2n-5)]
=(7n-7).(3n+3) =7.(n—1).3.(n+1) = 21(n* - 1):21
e) n* —1=(n’ =1)(n* +1) = (n=1)(n+1)(n” +1)

Vi nla sé ty nhién 1é nén (n—’l) va (n+’|) l& hai s6 tw nhién chdn lién ti€p, nén mot trong
hai sé chia hét cho 2 va sé con lai chia hét cho 4

Suy ra (n—1)(n+1) chia hét cho 2.4 =8 .Vay: n* —1= (n2 —1)(n2 + 1)58.
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PHAN 3. Phan tich da thitc thanh nhéan ti badng phuong phdp nhém hang ti
VD 1.1.

a) 3x2+5y—3xy+(—5x). c) xz—(a+b)x+ab.
3x2+5y—3xy+(—5x):3x2—3xy+Sy— xz—(a+b)x+ab:x2—ax—bx+ab
:3x(x—y)—5(x— =x(x—a)—b(x—a)
=3x(x—y)—5(x— =x(x—a)—b(x—a)
=(x—g)(3x—5). =(x—a)(x—b).
b) a* -9a® +a”>—9a. d) 4x* —4xy +y* -92°.
a4—9a3+az—9a=a(a3—9az+a—9) 4x2—4xy+y2—9zz:(2x+y)2—(32)2
—ala?(a_ _
_a(a (a-9)+a 9) [(2x+y)—32][(2x+y)+
=a(a—9)(a2+‘|). (2x+y-3z)(2x+y +3z)

VD 1.2.

a) x* =3x’y+3xy’ -y’ -2°. b) a®> +b’ +¢* - 3abc.

(x 9)

) —3ab(a+b)+c® -3abc
_5 [ +z X-y)+2 ) +c®—3ab(a+b)-3abc

+

+
b +c][ a+b)2—(a+b)c+c2}—3ab[a+
+

b
b

+c][(a+b) —(a+b)c+c? —3ab}

=(a
=(a+
=[x y— z][x +y +z2 2Xy —yz + —[a
a
[ +b+c][ +b*+c —ab—bc—ac].

VD 2.1.
a) 47% +48? -25+94.48. b) —64+104° ~12.104? + 48.104 -100°.
= 47 +2.47.48 + 48° - 57 =104° ~3.104%3 + 3.104.4% — 4° —100°
= (47 +48)" -5 = (104 - 4)’ ~100° '
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- [(47+48)— 5}[(47 +48)+ 5] = (104 -4)’ -100°
=90.100 =100° -100°
=9000. =0.

c)
15.64 +25.100 + 36.15 + 60.100 = (15.64 + 36.15) +(25.100 + 60.100) = 15(64 + 36 ) + 100( 25 + 6

=15.100+100.85 = 100(15 + 85) =100.100 =10000.

VD 2.2.
a) 108.95+92.95-25.90-75.90 =95.100 —90.100 = 500.

b) (57 +43)° - 400 =100% — 400 = 9600.

VD 3.1.

a) 3x* —9x® = —9x? + 27x. c) (x+3)(x2—3x+8):x2+3x.
3" 9% +9x* ~27x =0 (x+3)(x2—3x+8)—x2—3x=0
3x°(x-3)+9 -3)=0

* (X ): X(X ) (x+3)(x2—3x+8)—x(x+3):0
(X_S)(3X +9X) -0 (x+3)(x2—3x+8—x) =0
(X_B)(BX(X+3)) 0 (x+3)(x2—4x+8) =0
3x(x—3)(x+3) =0 B
i Vi 3x = 0 - V?i x+3=0

x =-3.
x=0.
) V&i x—3=0 - V&i x> —4x+8 =0
x =3. x?—2.x2+2*°+4=0

; Vé&i x+3=0 (x—2) +4 =0

x =-3 Didu nay 1& vé Iy.

Vay XE{—3;0;3}- Vay xe{—3}.

b) x*(x+8)+x* =-8x. d) x* —9x? = 4x> — 36.
xz(x+8)+x2+8x:0 x*—9x?+36-4x*=0
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xz(x+8)+x2+8x =0
xz(x+8)+x(x+8)=0

(x+8)(x2+x) =0
x(x+8)(x+‘|) =0
- V&i x=0.

- V&i x+8=0

x =-8.

- V&i

x+1=0

x =-1

Vay x e {—8; —1;0} .

VD 3.2.
a) x>—4x-15x-30=0
x(x* —4)=15(x+2) =0
X(x—=2)(x+2)-15(x +2) =
(x +2)(x* —=2x—15) =

(x +2)(x* + 3x-5x —15) =0
(x+2)(x+3)(x-5)=0
x+2=0 X=-2
Xx+3=0=|x=-3
x—-5=0 x=5
Vay xe{—2;—3;5}.
c) 5x°-7x*-15x+21=0
5x(x2—3)—7(x2—3)=0
5x(x2—3)—7(x2—3):0

(5x—7)(x2 —3) =0

x* —9x? +36—4x>
xz(x —9) 4(x —9)

(x* ~4)(x* ~9)
(

x=2)(x+2)(x-3)(x+3)=0

- Vé&i x-2=0
X =2

- Vé&i x+2=0
X =-2.

- Vé&i x-3=0

X =3.

- Véi x+3=0
X =-3.

Vay x e {—3; —2;2;3} .

b) x> +27+(x+3)(x—9) =

3G +3)+(x+3)(x-9) =

X+ 3)(x* = 3x+

( 9+
(x+3)(x*-2x)=0
(x +3).x.(x 0

)=
-2)=
X+3= O:{

x—-2=0

Vayer 32

d x+x*-x*-x*=0

x(1+x) = x*(1+ x) =
(1+x)(x=x’)=0

x(1+ x)(1-x*)=0
x(1+x)(1=x)(1+ x) =
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x:Z x=0 x=0
5 1-x=0=|x=1
X=\/§ 1+x=0 x =-1
x=3
Vay x €{0;1-1}.
Vay xe{g;ﬁ;—ﬁ}.
VD 4.1.

a) Ta c6:100—(7n+3)" =107 ~(7n+3)" =[10—(7n+3)][10+(7n+3)]
=[7-7n][13+7n]=7[1-n][13+7n].

Vi 7[1-n][13+7n] chia hét cho 7 nén 100~ (7n+3)’ ludn chia hét cho 7 véi moi
s6 tu nhién n.

b) Ta c6 (3n-1)" -4 =(3n-1)" -2 =[(3n-1)-2][(3n-1) +2]
=[3n-3][3n+1]=3[n-1][3n+1].

Vi 3[n-1][3n+1] chia hét cho 3 nén (3n—1)"~4 chia hét cho 3.
VD 4.2,

a) Tacé: x> +22 +y> +2xy = (x +y) +22

Vi (x+y)* 20 v&i moi xy; 2> 2 0 véi moi z

Suyra x>+ 22 +y* +2xy = (x + y)* + z° > 0 v&i moi x,y,z

b) Ta cé x* +2023 - 2xy +y? = (x —y)* +2023

Vi (x—y) 20 v&imoi x,y

Suy ra: x? +2023 - 2xy + y? = (x —y)* + 2023 > 0 voi moi X,y

BAI TAP TU LUYEN

Bai 1.
a) (x—-3)(x+y). b) (x-y)(3x-5).
o) (x—y-z+t)(x—y+z-t). d) 3(x+y-2)(x+y+2).
e) (3x-2y)’. f.(a-1)(a+3)"
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Bai 2.
a) X2 =y —2x+2y = (x + Y)lx —y) — 2x —y) = (x ~ Y)x + y - 2)

Thay x= 2024, y= 2023 vao biéu thirc da rat gon ta duoc:
(2024 —2023)(2024 + 2023 - 3) = 4045

b) Ta cé x* —2023x — y? —2023y = (x + y)(x —y) — 2023(x + y) = (x + y)(x —y — 2023)
Thay x = 3732; y = 1709 vao biéu thirc da rat gon ta duoc:
(3732+1709)(3732-1709 - 2023) =0

c)Tacod: x> +2xy+y* —xz—yz=(x+y)’ —z(x +y) = (x +y)x +y — 2)

Thay x +y =2024;z = 2023 vao biéu thirc da rat gon ta duoc:

2024. (2024 - 2023) =2024

d) Tacé: x> +3x°y+x+3xy’ +y +y° :(x+y)3+(x+y):(x+y).[(x+y)2)+’l]
Thayx +y =10 vao biéu thirc da thu gon ta dugc: 10.(102 +1) = 10.101= 1010
Bai 3. Tim x

a) (x+2)(x—3)(x+3)=0.Nén xe{-3;-23}.

b) (1-x)(7-x)=0.Nén x € {17}.

c) (x—7)(2x+5)=0 nén x 6{7;_75}.

d) (x—3)(x—7):O nén xe{7;3}

e) (X—Z)(X2 +1)=Onén xX=2

f) (x —5)(x2 —’I) =0nénx e {5;1;—1}

Bai 4.
2
a)Tacd A=4x*+5x+9 = 2x+E +E nén Azﬁ. Dd&u bang xay ra khi
4 16 16
5
X=-=.
8
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b) Ta cé :B = x* + 4x + 2023 :(x+2)2 +2019 nén B >2019. D&u bdng xdy ra khi
X=-2.

Bai 5.

a)Tacéd C=—x*+4x-3 :—(x—2)2+1 nén C <1. D&u bdng xay ra khi x=2.

b) Ta cé D:—x2+6x+20:—(x—3)2+29 nén D <29. D&u b&ng xdy ra khi x =3.

Bai 6. Tacod xy(x+y)+yz(y+z)+xz(x+z)+2xyz

- [xy(x+g)+xyz}+[yz(y+z)+xyz]+xz(x+z)
=xy(x+y+z)+yz(x+y+z)+xz(x+z)
:g(x+y+z)(x+z)+xz(x+z) =(x+z)(xy+y2 +yz+xz) =(x+z)(X+y)(y+Z)-

Bai 7.

a)Tacén* +3n° —=n*=3n=n*(n+3)=nh+3)=(n+3)(n*-n)=nn+3)(n-"N(n+1:6
(Vi n(n—="1)(n+1)la tich ctia ba s& nguyén lién tiép)

b) Tacé: (2n=1°-2n+1=(2n-1° - (2n-") :(2n—1)[(2n—1)2 —1}
=(2n=-102n-1+1(2n-1-1)=(2n-1.2n.(2n—-2) = 4n(2n-1)(n-1)

Ching minh (2n—1).n(h-1):6

Cé n(n—1) la hai s8 tw nhién lién tiép thi n(n—1):2

Néu n:3 thi (2n-1.n(n-1):6

N&u n chia 3 du 1thi (n—1):3 thi (2n—1).n(n—1):6

N&u n chia 3 du 2 thi (2n—1):3 thi (2n—1).n(n—1):6

Vay: 4(2n—1n(n—-1):24

PHAN 4. Phéi hop nhiéu phuong phép
VD 1.1.

a) x® —x* +2x% +2x2. c) x> =3x>+3x-1-y°.
x® —x* +2x3 +2x° :x4(x2—1)+2x2(x+’|)

:x4(x—1)(x+1)+2x2(x+1)
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=x*(x=1)(x+1)+2x*(x +1)
= 2x2(x+’l)(x2(x—’|)+2)
= 2x2(x+’l)(x3 — X’ +2).

b) x* —4x%y* +y* +2xy.

X —4x°yY* +y* +2xy = x> + 2xy + Y’ _(2"9)2
(x+y) (ZXU)Z
(x+ ) (2XU)

[(X+y ZXEJ][XﬂHZXEJ~ :x3_g3+(x—y)2
:I: X+y-— 2xy:H:X+y+2Xy]

VD 1.2.

a) x>-5x+6.
x> —5x+6=x"-3x-2x+6
:x(x—3)—2(x—3)
:(x—3)(x—2).
b) x* —4xy + 3y°.
x> —4xy +3y®> = x> —xy — 3xy + 3y°
=x(x-y)-3y(x-y)
=(x=y)(x~3y).
VD 1.3.

a) x*+2x> +6x-9.

x> =3x*+3x-1-¢°
=x*-3x*1+3.x1-7 -y’

=(x-1) -y?
g R (G R e TS
~[x=y =1 (x=1 = (x=Dy+4? |
d) x> —y® +x2—2xy +y°.

X} —y® +x* = 2xy + y?

(x—y)(x2+xy+yz)+(x—y)2
(x—y)(x2+xy+y2+x—y)
(x—y)(x2+yz+x—y+xy).

c) 3x2 —5x+2.

3x* =5x+2=3x"-3x-2x+2
=3x(x—-1)-2(x-1)
=(x-1)(3x-2).

d) x*> —7xy +10y>.

x> —=7xy+10y’ = x> — 2xy — 5xy + 10y”

=x(x—2y)—5y(x—2y)

=(x—2y)(x—59).

c) x> —x+3x°y+3xy° +y’ —y.
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X +2x* +6x-9=x*-9+2x>+6x X} —x+3x%y+3xy’> +y°> -y

:(X2)2—32+2x3+6x =x*+3x°y+3xy’ +y’ —x - y.
:(x2—3 (x2+3)+2x(x :(x+y)3—(x+y)
=(x*+3 x2—3+2x) _ x+y)[(x+y) _1}

( (

(X2—x+3x—3 :(x+y)[(x+y)2—12}
( (

(

X_1)(X+3)' d) x* —2x> -8x* +8x +16.
x* —2x> —8x% +8x +16 = x*(x —2) - 8x” + 8x +
=x3(x—2)—8(x2—x—
=x3(x—2)—8(x2—2x—

VD 1.4.

a) (x2 +2x + 5)(x2 +2x +3)—15.D<§1t t = x* + 2x + 3 thay vao biéu thirc ta cé :

(%* +2x+5)(x? +2x+3) =15 = (x* +2x +3+2)(x* +2x +3) =15
=(t+2)t-15
=t*+2t-15

=t*+2t-15
=t*+5t-3t-15
=t(t+5)-3(t+5)
=(t+5)(t-3)

Thay t=x*+2x+3

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

=(x2 +2x+8)(x2 +2x)

=x(x+2)(x2+2x+8).
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b) (x+1)(x+2)(x+3)(x+4)—24

=[(x+1)(x+4)|[(x+2)(x+3)]-24

:[x2+x+4x+4][x2+2x+3x+6]—24
=[x +5x+4][x* +5x+6]-24

D&t t = x> + 5x + 4 thay vao biéu thirc ta cé :
=t[t+2]-24
=t*-2t-24
=t* —6t+4t-24
=t(t-4)+4(t-4)

=(t-4)(t+4)

Thay t=x*+5x+4

(¥ +5x+4-4)(x* +5x+4+4)
x> +5x)(x2 +5x+4+4)
x(x+5)(x2 +5x+8).

c) (x2 +4x+8)2 +3x(x2 +4x+8)+2x2.
D&t x* +4x + 8 thay vao biéu thirc ta cé :
(x2 +4x+8)2 +3x(x2 +4x+8)+2x2 =t + 3tx + 2x°

=t + tx + 2tx + 2x°

:t(t+x)+2x(t+x)

=(t+x)(t+2x)
Thay x> +4x +8

=(x2+4x+8+x)(x2+4x+8+2x)

(x2 +5x+8)(x2 +6X +8).
VD 2.1.

a) A=x*—-y>-3x+3y tai x =102,y =101.
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A=(x-y)(x+y)-3(x-y)=(x-y)(x+y-3)
Thay x =102,y =101 véo biéu thirc A ta cé:
A=(102-101)(102+101-3) =1.200 = 200.

b) B=x*>-3y—3x+xy tai x =53,y =47.

B=x? +xy—3(x+y)=x(x+y)—3(x+y):(x+y)(x—3)
Thay x =53,y = 47 v&o biéu thirc B ta cé:
B =(53+47)(53-3)=100.50 = 5000.
c) C=x*+6x"y+12xy*>+8y° —7° tai x =-2018,y = 2019,z = 2020.
C=x>+3.x*2y +3.x.(2y)2 +(2y)3 -7’ = (x +2y)3 -7
=[(x+29—z)][(x+2y)2 +(x+2y)z+zz}=[x+29—z][(x+2y)2 +(x+29)z+zz}
Thay x =-2018,y = 2019,z = 2020 vao biéu thitc C tacéd:
C=[-2018+2.2019 - 2020][(—2018 +2.2019)" +(~2018 +2.2019).2020 + 20202}

- 0.|(~2018+2.2019) +(~2018+2.2019).2020 + 20207 |~O.
d) D=x>+8y’ +(x+ 2y)(x +15y) tai tai x =96,y =-48..

D =x>+8y* +(x+2y)(x +15y) =(x+2y)(x2 —2xy+4y2)+(x+2y)(x+15g)
= (x+2g)(x2 —2xy + 4y? +x+15y)

Thay x =96,y =-48 vdo biéu thirc D tacé:
D~ (96+2(-48)) 96" ~296.(48) + 4(~48)" + 96 + 15.48)
~0.(967 ~296.(~48) + 4(~48)’ + 96 + 15.48) ~.

VD 2.2.
a) A=(x-1)(x-7) tai x=51thi A=2200.

b) B=x?(x~1)" tai x=10 thi B=8100.

c) C:(x+2y—z)(x+2y—z) tai x=5y=7 va z=19 thi C=0.
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d) Tacod D:(m3—m)2+m3—m :m(m—1)(m+1)(m3—m+1). Mad m*-m+1=0 nén

D=0.

VD 3.1.

a) 3x(x—1)+x-1=0.
(x=1)(3x+1)=0

- V&ix-1=0

x =1

- Vé&i 3x+1=0
1

X =—-—.
3

1
Vay xe<——:1;.
y {3}

b) (2x-1)"-25=0.

(2x-1)" -5? 0
(2x-1-5)(2x-1+5)=0
( 0

2x—6)(2x +4)
Véi 2x-6 =0

2x =6

X =3.
- V&i2x+4=0

Vay x e{-23}.

c) x> +27=(x+3)(x+9)

x*+27-(x+3)(x+9)=0

(x+3)(x* —3x+9)—(x+3)(x+9)=0

(x+3)(x* =3x+9-(x+9)) =0
(x+3)(x* =3x+9-x-9) =0
(x+3) (x2 4x) =0
(x+3)(x 4) =0
- V&ix=0.
- V&ix+3=0

x =-3.
- V&ix-4=0

x =4.

Vay x e {—3;0;4} .
d) (x—2)(x2 +2x+7)==2(x —4)+5(x-2).

X’ +2x+7)+2(x* —4)=5(x-2)=0

x2+2x+7+2(x+2) 5)

A~~~ N/

- V&I (x+2)' =0
x+2 =0
X =-2.
Vay x e {—2;2}.
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VD 3.2.
a) 7x(x—4)-x+4=0 b) (x* —4x)-5x+20=0

7x(x—4)-(x-4)=0 x(x—4)-5(x-4)
(x—4)(7x-1)=0

0]

(x—4)(x-5)=0

x—4=0 =>x=4.
x—-4=0=>x=4.

7x—-1=0
Ty =1 x-5=0=x=5.
(o1 Vay S={4;5}.

7
Va S—{A'1
Ay o= =18
c) x*-3x*+x-3=0 d) x> -2x*-9x+18=0
x? x—3)+(x—3):O(x—3)(x2+’I):O xz(x—2)—9(x—2):0
Vi x* >0 v&i moi x (x_z)(x2_9):o

= x*+1>1>0 v&i moi x (x-2)(x-3)(x+3)=0

Suy ra: x-3=0 hay x=3. x-2=0=x=2.
Vay S={3}. x-3=0=x=3.
x+3=0=x=-3.
Vay S={2-3;3}.
BAI TAP TU LUYEN
Bai 1.
a) (y-z)(x+1). b) (x-y)(3x-5).
c) (x—3y)(3x—y). d) (x—2)(2x-1).
e) (2x+2y—1)(4x+2y+1).. f) (x+y—1)(-x+3y-1)..
g) x(x=3)(x* -3x+7) (P&t h) 4(x* —2x+2)(x* +2x +2).
t=x*-3x+3). k) (x+3)(3x-2)
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i) (x+2)(x—’|) m) (x+2)(—’|0x+3)
) (x+3)(8x+1)

Bai 2.

a) x®+ 64 =x®+16x* +64 —16x* = (x* +8)* —16x"* = (x* + 8 —4x?)(x* + 8+ 4x?);

b)

x*+ 4y = x* +4x°Y + 4yt - AX°Y? = (X7 +2¢°) - AxPY’ = (X% +2y° — 2xy)(x® + 2y® + 2xy)

4

) X>+x+ 1=x>—x +x2—x3+x4+x3+x—x2+‘|:(x2+x+ 1)(x3—x2+1).

a) (x =1 = 2(x? = 2 +1) +1=1-(x =V =x(2 - x)(x* - 2x + 2).
e)(x2+ 4x + 8)2+ 3x(x2+ 4x + 8) + 2x2={(x2+ 4x + 8)+%x}2—%x2

=(x + 2)(x + 4)(x2+ 5x + 8).

f)

x*+ 6x° +3x*—6x + ’I:x4+x3—x2+5x3+5x2—5x—x2—x+1:(x2+ 5x - 1)(x2+ X - ’I).
g) Bat x> + 4x + 8 =t khi dé da thirc dd cho trd thanh
(x2+4x+8)2+3x(x2+4x+8)+2x2:t2+3xt+2x2:(2x+t)(x+t)
:(2x+x2+4x+8)(x+x2+4x+8):(x2+6x+8)(x2+5x+8):(x+2)(x+4)(x2+5x+8)

h) Bat X%+ x+1=t khi dé da thic da cho tré thanh
t(t+1)-12=t>+t-12=(t+4)(t-3)

(x2+x+‘l)(x2+x+2)—‘|2=(x2+x+5)(x2+x—2)=(x2+x+5)(x—1)(x+2)

Bai 3. Tim x

a) (x+1)(x* +1)=0. Nén x e {-1}. b) 4x(x—-1)=0.Nén x {0;1}.
c) x(x—1)(x+2):O. Nén xe{—2;0;1}. d) (x—1)(x—2)(x—4):O. Nén
xe{1;2;4}

e) (2x —5)(4x +12) =0. Nén x e{—3;g} f) (x=N(x-3)=0.Nén x &{1;3}
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Bai 4.
a)
993.98 +21.331-50.99,3 =993.98 + 7.993 - 5.993 = 993. (98 +7— 5) =993.100 =99300

b) 93° +21.93? +3.49.93+ 343 =(93+7)  =100° =1000000.
¢) 73? ~13? ~10? +20.13=73? - (13-10)’ =732 - 3% =70.76 = 5320.

3 3
d) %—9783 =977 ~2.97.83+83% =(97-83) =147 =196.

Bai 5.
o) A=a(b+3)-b(3+b)=(b+3)(a-b).

Tai @ =2003 va& b=1997, ta cé A =(1997 +3)(2003-1997) = 2000.6 = 12000.
b) B=b>-8b-c(8-b)=b(b—8)+c(b-8)=(b-8)(b+c)

Tai b=108 va ¢ = -8, ta cé B=(108-8)(108-8)=100.100 = 10000.

c) C=xy(x+y)-2x—-2y=(x+y)(xy-2)

Tai xy=8 va x+y=7,tacé C=7.(8-2)=7.6=42.

d) D =x*(x+2y) =X’y (x+2y) + X’y* (x +2y) = x* (x + 2y ) (x* —xy + *)

Tai x=10va y=-5,tacé D=0.
Bai 6.

2
a) C:—(x+—J +%. Nén CSZ—S. Dé&u bang xdy ra khi x:—g.
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2
b) D:1O—3x—x2£44—9—(x+%j .Nén Dst—g. Ddu bang xay ra khi x:—%.

Bai 8. Tacd: a+b=9 Nén (a+b)2:8‘|:>(a—b)2=81—40b ma ab=20.

T d6 suy ra (a—b)2 =1.Theo dé baithi a<b.Vivady a-b=-1.

2023

Do d6: (a—b)2023 =(-1) " =
B&i9. Tacd : A=n*-2n—n’>+2n =(n—2)(n—‘|)n(n+‘|).
La tich cla bén s6 nguyén lién ti€p. Do dé sé ton tai nhitng sé chia hét cho 2,3,4
.Nén A chia hét cho 24.
Bai 10.
a) Tacé: P=(x-2y+1) +(x—2) +2018. Nén P>2018. DGu béing xdy ra khi x =2
va _3
y 5

b) Tacéd:
Q =-3x>-16y*> —8xy + 5x + 2 th

-Q :[x2 +8xy+16y2}+[2x2 —5x—2] :(x+4y)2 +2(x—%j2 —g

2
Suyrc:Q:—(X+4y)2—2 x—E +ﬂ£ﬂ.Nén Ogﬂ.Ddub&ngxéyrakhix:Evd
4 8 8 8 4
__>
TR
Bai 11.

a)A=x(x-7)(x=3)(x—4)=(x" = 7x)(x* = 7x+12) , Bt X’ ~Tx+6 =t , khi d¢:

A=(t-6)(t+6)=1"~36> 36 , Déu "~ khi £ =0 <=>x ~Tx+6=0<=>| " __
X =

b) B:(x2—4x+5)(x2—4x+5) , D&t X2 —4x+4 =0 . Khi d6:

B=(t-1)(t+1)=t—-1>-1,Ddu "="khi * =0 = x> —4x+4=0=x =2
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c) C:x(x+6)(x+2)(x+4)+8=(x2+6x)(x2+6x+8)+8 ,Dat x2 +6x+4 =t . Khidé:

C=(t-4)(t+4)+8=t-16+8=t"-82-8,

D6 "= Khi d6:t2 =0 x4 6x +4 05| ¥~ 375
x:—3—\/§
d)D:(x—’l)(x+6)(x+2)(x+3):(x2+5x—6)(x2+5x+6) ,Dat x* +5x =t . Khi dé:
D=(t-6)(t+6)=t>-36>-36 ,Ddu" ="khi t =0 <=>x* +5x =0 <=> x=0
x=-5
Bai 12.
a) Ta cé: ~9x* +6x—5=—(9x* ~6x+1+4)=—(3x 1) —4< -4
S;ZZ&=_—1:>AZ_—1,DGU"="1(NX=l
6x-5-9x° -4 2 2 3
b)ché:x2—4x+9:(x—2)2+525 =>B= ! ! sl,Déiu R

x2—4x+9:(x_2)2+5
khix =2

c)Pat x—1=t=>x=t+1=> x> =t +2t+1

t2 t2 t

C_3(t2+2t+‘|)—8(t+1)+6 3241, 2 1

Dét:%=a:>C=a2—20+3=(a—1)2+222 = C>3.Ddu “="khix=2
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