CHUONG I
PHEP NHAN VA CHIA

CAC PA THUC

§1. NHAN PON THUC VOI A THUC
§2. NHAN DA THUC VOI A THUC
A.TOM TAT Li THUYET

1. Mudn nhan mét don thic véi mot da thiee, ta nhan don thire véi ting hang tir cua da
thirc roi cong cac tich véi nhau.
Néu ki hiéu cac don thirc boi cac chit A, B, C, D, ... thi ¢ thé viét gon quy tic trén nhu
sau:
A.(B +C) =AB+AC
2. Phép nhan don thitc véi da thitc trong ty nhu phép nhan cia mét sd voi mot tong va
cht y dén dau cta tiing don thirc tham gia phép toan d€ dat dau “+” hoac “ —” cho thich
hop:
A.(B+C—D): AB+AC-AD
Vi du: 3x2.(4x2 —X +1) =12x" —-3x* +3x?
3. Mudn nhan mdt da thiée véi mot da thire ta nhan mdi hang t¢ cia da thitc nay vdi ting
hang t&r ctia da thic kia r6i cong cac tich véi nhau:
(A+B)(C+D)=AC+AD+BC+BD
4. Phép nhan hai da thtic 1a tong cac két qua nhan tteng don thirc cua da thitc nay voi da
thire kia.
(A+B)(C+D-E)=A(C+D-E)+B(C+D-E)

=AC+AD-AE+BC+BD-BE
Vi du:
(2x+1)(%° —2x—-1) = 2x(x* = 2x 1) +1(x* - 2x-1)

=2x*—4x* = 2x+ x> -2x-1

=2x* +x3—4x? —4x-1

B. CAC DANG TOAN
Dang 1. LAM TINH NHAN
Phuong phap giai

Ap dung cac quy tic nhan don thitc véi da thitc va nhan da thiec véi da thiee




A(B+C)=AB+AC
(A+B)(C+D)=AC+AD+BC+BD.

Cha y cac phép tinh vé lay thira

a"a™=a"™m:
an m:anm
a’=1(a=0)

Vidu 1. (Bai 1, trang 5 SGK)
Lam tinh nhan :
a) X [5X3 - x—ij; b) (3xy-x*+ y)gxzy; c) (4x*—5xy + 2x).(—£xyj.
2 3 2
Giai
Ap dung quy tic nhan don thitc véi da thite, ta co:

a) x2(5x3—x—£j=x2.5x3—xz.x—x2.1:5x5—x3—£x2;
2 2
2 2 2 2 2 2
b) (3xy —X*+Y) =X’y =3xy. =X’y - X*. =X’y + y.= X’y = 2X°y* — = X'y + = X°y’;
) (B =X +y)5Xy =30y Xy =X Dy Yo Xy = 2y - Xy + DXy

1 5
4x% —Bxy +2x).| —Zxy | = —2x*y + 2 x2y? — xy.
c) (4x° —5xy + x)[ 2xy) X'y +2xCy* =Xy
Vi du 2. (Bai 7, trang 8 SGK)
Lam tinh nhan :
a) (x2—2x+l)(x—1); b) (x3—2x2+x—1)(5—x).
Tt cdu b) hay suy ra két qua ctia phép nhan (x3 —2x% +x +1)(x -5).
Giai:
a)Thuc hién phép nhan da thirc vdi da thiec ta co:
<x2—2x+1)(x—1)=xz(x—l)—2x(x—1)+1.(x—1)
=x3—x2—2x% +2x+x-1=x>—3x? +3x-1
b) (x3—2x2+x—1)(5—x)=x3(5—x)—2x2(5—x)+x(5—x)—1.(5—x)
=5x3 —x* —10x? + 2x3 +5x - x® =5+ X
= —x*+7x3 -11x% + 6x 5.
Vi x-5=—(5-x) nén:

(x3 —2x% + x—l)(x—5) = —(x3 —2x% + x—l)(S— X)

= _(—x4 +7x° —11x2 +6x—5)




=x* = 7x3 +11x% —6x+5
Vidu3. (Bais8, trang 8 SGK)
Lam tinh nhan :
1
a)(xzyz—zxy+2yj(x—2y); b) (xz—xy+y2)(x+y).
Gidi:

a)[xzy2 —%xy+2yj(x—2y) = x3y2 —2x2y3 —%x2y+ xy2 +2xy—4y2 )

b)(x2—xy+y2)(x+y)=x3+x2y—x2y—xy2+y2x+y3=x3+y3.
Vi du 4. (Bai 10, trang 8 SGK)
Thuec hién phép tinh:

2 1 L) 2 2\ (v
a) (x 2x+3)(2x 5}, b)(x 2xy+y)(x y).

Giai:
a)Ta c6 (x2—2x+3)(lx—5j:1x3—5x2—x2+10x+§x—15
2 2 2

:£x3—6x2 +§x—15.
2 2

b) (x2—2xy+ yz)(x—y)z x3—x2y—2x2y+2xy2+y2x—y3
x3—3x2y+3xy2 — y3.

Vi du 5. (Bai 15, trang 9 SGK)

Lam tinh nhan :

1 1 1
a)( X+VJ(EX+VJ; b) (X—Eyj(x—gyj.
Giai:

a) ( X+ y)(1x+ y)—l 2+1xy+lyx+ y? —1x2+xy+ y?
2 4 2 2 4 '

2 2 27 2
DANG 2. TINH GIA TRI CUA BIEU THUC

1 1 1 1 1,
b) (x——yj(x——yj x? ——xy——yx+4y = x? xy+zy.

Phwong phap giai
* Dua vao quy tac nhan don thiec véi da thic, da thiic véi da thitc ta rat gon biéu thic.
* Thay cac gia tri ctia bién vao biéu thirc da rut gion.

Vidu 6. (Bai2, trang 5 SGK)



Thuc hién phép nhan rut gon roi tinh gia tri ctia biéu thic:
a) X(X—-y)+y(x+y)taix=—6vay=8.
b) x(x2 —y)—xz(x+ y)+ y(x2 —x) tai x:i vay=-100.

2

Giai:

a)Trudc hét ta rat gon biéu thic:
X(X=y)+y(x+y)= x? — Xy + yX + y2 =x2+ y2..
Thay gia tri x =-6;y =8 vao biéu thic da rut gon ta duoc:
x2 +y2 =(-6)? +82 =36+64=100.
3

b) (xz—y)—xz(x+y)+y(x2—x) =x3—xy—x —x2y+yx2—yx =-2Xy .

Thay gia tri x= %, y =-100 vao biéu thic da rut gon ta duoc:

_2xy =2 -%-(—100) =100,

Vidu?7. (Bai 6, trang 6 SGK)
bién ddu x vao 6 ma em cho la dép s dung.

Gid tri ctia biéu thirc ax(x—y)+ y*(x+y) tai x=-1 va y=1 (a la hing sd) la:

a

—-a+2

—2a

2a

Giai
Ta co: ax(x—y)+ Y3 (x+y) =ax® —axy + xy°> + y*.
Thay x=-1 va y=1 vao ta duogc:

a(-)’-a(-)M)+(-D)-*+1*=a+a-1+1=2a .

a

—-a+2

—2a

2a X

Vidu8. (Bai 9, trang 8 SGK))

bién két qua tinh dwgc vao bang:

Gidtricta x va y Gid tri cia biéu thirc

(x=y)(x*+xy+y?)




x=-10;y=2

x=-1y=0

x=2;y=-1

x=-0,5;y=125
(treong hop nay co
thé dung may tinh bo
tai dé tinh

Rat gon biéu thic ta duoc

(K=Y (X +xy+y7 )=+ Xy 42 =y =y P -y = -y

Ta c6 két qua sau:

Loi giai

Giatricta x va y

GiA tri ctia biéu thirc
3 3

X" -y
x=-10;y=2 —-1008
x=-Ly=0 -1
x=2;y=-1 9
x=-0,5y=125 —-2,078125

(treong hop nay co
thé dung may tinh bo
tai d€ tinh

Vidu9. (Bail2 , trang 8 SGK)

Tinh gia tri cua biéu thirc (X2 - 5) (x+3)+(x+4) (x — X2) trong moi truong hop sau:

a)x=0

b)x=15 c)x=-15

d)x=-0,15.

Loi giai

Rat gon biéu thic ta duoc:

(x2 —5)(x+3)+(x+4)(x—x2) = X* + 3% =5x—15+ X" = x* +4x — 4%

=-Xx-15

Két qua duoc tinh theo bang sau

Gia tri cua x

Gia tri cua biéu thitc

—-x-15
Xx=0 -15
x=15 -30




x=-0,15 -15,15

Dang 3. RUT GON BIEU THUC
Phuong phap giai

Ap dung quy tic nhan don thtic véi da thikc, nhan da thize véi da thikc 6i rat gon

biéu thirc.

Vi du 10. (Bai 5, trang 6 SGK)

Rat gon biéu thic:

a) X(x—y+y(x=y)) b) x"*(x+y)-y(x" +y"*)
Giai

a) X(X—y)+y(x—y)=x"—xy+?-x*=x*-y’

b) Xn—l(x+ y)_ y(xn—1+ yn—l) —x"+ Xn—ly__yxn—l_ yn —x"— yn )

Dang 4. TIM x THOA MAN PANG THUC CHO TRUGC
Phuong phap giai

o Thuc hién phép nhan da thitc, bién ddi va rat gon d€ dua dang thitc da cho vé dang
ax=>b .

e Tim duoc X=E (néu a=0)
a

Vi du 11. ( Bai 3, trang 5 SGK)
Tim X, biét
a) 3x(12x—-4)-9x(4x-3)=30
b) x(5-2x)+2x(x-1)=15

Giai
a) Rat gon bi€u thirc ¢ vé trai ta co
3x(12x—4)—9x(4x —3) =36x* —12x — 36X + 27X =15x
Déng thitc da cho tro thanh: 15x =30. Vay x = % =5.
Vidu 12. (Bai 3, trang 9 SGK)
Tim x, biét (12x—5)(4x-1)+(3x—7)(1-16x)=81
Giai



Thuc hién phép tinh ¢ vé trai, ta cd
(12x—5)(4x—1)+(3x—7)(1-16x)

48%* —12X — 20X +5+3x —48x* -7 +112x =83x -2

Déng thitc da cho tro thanh: 83x—2 =81, ttc 1a 83x =83 hay x=1.

Dang 5. CHUNG MINH GIA TRI BIEU THUC KHONG PHU THUOC VAO GIA TRI
CUA BIEN

Phuong phap giai

e Tabién ddi biéu thitc da cho thanh mot bi€u thirc khong con chira bién x.
e D€ kiém tra két qua tim duoc ta th thay mot gia tri cua bién (chéng han x=0) vao

biéu thttc roi so sanh két qua.

Vi du 13. (Bai 11, trang 8 SGK)
Ching minh rang gid tri biu thiic sau khong phu thudc vao gid tri cta bién
(x=5)(2x+3)—2x(x=3)+x+7
Giai
Thuec hién phép nhan da thitc va rat gon ta dwoc
(x=5)(2x+3)—2x(x=3)+x+7
=2X* +3X—10X—-15—2X" +6X+ X+ 7 =—8
Gi4 tri biéu thitc trén luon bang -8 véi moi gia tri ctia bién x. Vay gia tri biéu thixe da cho
khong phu thudc vao gia tri cua bién x.
Chu y: Néu thay x=0 vao biéu thirc da cho ta duwgc -5.3+7=-8
Dang 6. GIAI TOAN BANG CACH DAT AN x
Phuong phap giai

e Chon an x va xac dinh diéu kién cho an.
e Dua vao dé bai dé tim dang thiic c6 chira x.

e Giai tim x va chon két qua thich hop.

Vi du 14. (Bai 14, trang 9 SGK)

Tim 3 s8 tw nhién chdn lién ti€p, biét tich ctia hai s6 sau 16n hon tich ctia hai s§ dau 1a 192.
Giai

Goi X, X+2, x+4 la ba s8 chan lién ti€p phai tim ( x 1a s6 tw nhién chan)

Tich hai s6 dau la: x(x+2)

Tich hai s6 sau la: (x+2)(x+4).

Theo dé bai ta c6 (X+2)(x+4) — X(x+2) =192




Rut gon vé trai ctia dang thiic ta duoc:
(X+2)(X+4)—X(X+2) =X +4x+2Xx+8-Xx*—2x =4x+8
Khi d6 ta c6:4x+8=192 = 4x =184 = x = 46
Vay ba s8 chén lién tiép can tim 1a 46, 48, 50
Vi du 15. (Bai 4 trang 5 SGK)
D& doan tudi. Ban hay 1ay tudi ciia minh:
= Cong thém 5
- DPuoc bao nhiéu dem nhan vaéi 2
- Lay két qua vtra tim duoc cong véi 10
- Nhan két qua vtra tim dwoc véi 5
- DPoc két qua cudi cung sau khi da trte cho 100
Toi sé dodn dwoc tudi ctia ban. Giai thich tai sao ?
Giai
Gid st tudi ciaban 1a x.
Lay tudi d6 cong thém 5 dwgc: x +5
Sau d6 dem nhan v6i 2 dugc: 2(x +5) =2x +10
Lay két qua trén cong voi 10: (2x +10) + 10 = 2x + 20
Nhan két qua vtra tim dwoc véi 5: (2x +20).5 = 10x + 100
Poc két qua cudi cung sau khi trir di 100 duoc. (10x +100) — 100 = 10x.
Vay tudi ctia ban bang két qua doc cudi cuing chia cho 10
Dang 7. CHUNG MINH PANG THU'C
Phwong phap giai
Dé chitng minh mot dang thikc ta c6 thé ap dung mot trong cac cach sau :
. Bién d6i vé trai (VT) bang vé phai (VP) hoéc bién d6i VP bang VT.
. Bién d6i ca hai vé& cing bang mot biéu thtkc.
. Chting minh hiéu ctia VT va VP bang 0.
Vi du 16. Chttng minh réng :
a) (X —xy+y*)(x+y)=x°+y°
b) (X* +xy+y*)(x—y) =x*—y°
Giai
a) Thyee hién phép nhan da thic ¢ vé trai va rat gon ta co :

(X =xy+¥?)(x+Y) =X* + Xy =Xy —xy* + y*x+y° =X + y°

b) (X*+xy+ Y ) (x—y) =X =xPy + Xy —xy* +xy° - y° =x° -y



Vi du 17. Chting minh rang
X+ y° +2° =3xyz = (x+y+2) (X + y* +2° —xy - yz - 2x)
Giai
Thuc hién phép nhan da thirc 6 v€ phai, ta co :
(X+y+2)(X* +y* +2° —xy—yz-12X)
=X+ XY? + X22 =Xy —XyZ = X2+ YX* + Y + yz2© —xy* —yPz—Xyz +
+2xX° + 2y’ + 28 —xyz — yz* — xz°
=x*+y*+12° -3xyz
Vay: x>+ +2° =3xyz = (X + y+z)(x2 +y*+7° —xy—yz—zx)
Dang 8. AP DUNG VAO SO HOC
Phwong phap giai:
* Phép chia hét : Cho hai s6 nguyén a va b(b=0),tandi a chia hét cho b, ki hiéu la
a:b néu c6 sd nguyén q sao cho a=h.q, taconndi b la wdccua a
* Néu a chia hét cho b va b chia hét cho ¢ thi a chia hét cho c.
Vi du 18. Chttng minh r?mg :
@) 352003 — 352004 chia hét cho 17.
b) 432004 + 432005 chia hét cho 11.
C) 27%+ 9 chia hét cho 4.
Giai
a) Ta co: 352003 — 352004 = 352004 (35 — 1) = 34352004 | Vi 34 =2.17 chia hét cho 17 nén 34.352004
chia hét cho 17.
D) 432004 + 432005= 432004 (1 + 43) = 44.432004 | Vi 44 = 4.11 chia hét cho 11 nén 44.432% chia hét
cho 11 ).
C) 273 +95=739+310=39 (1 + 3) = 4.3 chia hét cho 4.
Vi du 19: Chttng minh rang (2m—3)(3n—2) —(3m-2)(2n—3) chia hét cho 5 véi moi s6
nguyén m, n
Giai
Ta c6: (2m-3)(3n-2)—(3m—-2)(2n-3) =

=6mn—4m—9n+6—6mn+9m+4n—6=5m—5n=5(m-n) chia hét cho 5.

Dang 9. DA THUC PONG NHAT BANG NHAU
Phwong phap giai



- Hai da thttc cia ctiing mot bién s6 x goi la dong nhat bang nhau néu ching ludén nhan
cing mot gia tri d6i véi mdi gia tri ctia bign s8 x, ki hiéu la f (x)=9g(x)

Vay f(x)=g(x) khi f(x)=g(x)véimoi x

- Hai da thitc d6ng nhat dong nhat bang nhau néu cac hé s twong ting ctia ching bang
nhau va nguoc lai.

Ching han cho f(x)=ax’+bx+c, va g(x)=ax’ +bx+c,. Néu f(x)=g(x) thi
a =a,b =b,,c =c,

- Mot da thitc dong nhat bang 0 khi da thitc d6 6 cac hé s§ déu bang 0 va nguoc lai.

Vi du 20. Xac dinh a, b, ¢, d thoa mot trong cac déng thitc sau véi moi gid tri ctia X:

a) (ax+b)(x2 +cx+1) =x*—3x+2

b) x* +ax*+b :(x2 —3x+2)(x2 +cx+d)

Giai

a) Thyee hién phép nhan da thitc va rat gon vé trai ta duoc:

(ax+b)(X* +cx+1) =ax® +acx’ +ax+bx* +bex +b

=ax’+(ac+b)x*+(a+bc)x+b

Vay ta co hai da thicc dong nhat sau:

ax’ +(ac+b)x*+(a+bc)x+b=x>-3x+2

Suy ra
a=1
a=1
ac+b=0
=<:bh=2
a+bc=-3
c=-2
b=2

b) Bién d6i v€ phai ta duoc:
(x2 —3x+2)(x2 +cx+d)= x* +ox® +dx? —3x% —3cx? — 3dx + 2x2 + 2cx + 2d
=x"+(c-3)x°+(d +2-3c)x* +(2c—-3d ) x + 2d.

Vay ta co hai da thitcc dong nhat sau:

c-3=0 @
d+ 2- 3c= 2
X' +ax® +b°x* +(c—3)x° +(d +2-3c)x* +(2c—3d ) x + 2d. Suy ra: i c-a (2)
2c- 3d=0 @3)
2d =b (4)

Tte (1) suy rac=3, thay ¢=3 vao (3) ta dwocd =2 .
Tt (4) suy ra b= 4, thayc=3, b=4,d =2 vao (2) ta dwoc a=-5.
Vay a=-5b=4,c=3,d=2.




Vi du 21. Cho da thic f(x)=ax’+bx. Xac dinh a,b d&€ f(x)- f(x—-1)=x véi moi gia tri
cuax . Tt d6 suy ra cong thirc tinh tong 1+2+...+n (vdi n la sO nguyén duong).
Giai
Tacéd f (x—l):a(x—l)2 +b(x-1)=a(x-1)(x-1)+b(x-1)
=a(x"-2x+1)+bx-b=ax’+(b-2a)x+a-b
Do d¢: f(x)-f(x-1)=2ax+b-a.

Vay ta co hai da thiec dong nhat: 2ax+b—-a=x. Suy ra:

2a=1 1
—a=b==
{b—a:O 2

Vay: f(x):%x%%x
Trong dang thirc f(x)- f(x-1)=x lan lwot thay x=1,2,3,...,n ta duoc:

F(1)-f(0)=x

f(2)-f(1)=2;
t(3)-f(2)=3 .
f(n)-f(n-1)=n.
Cong cac dang thirc trén va rat gon thi duoc:

f(n)-f(0)=1+2+3+..+n
Ma f(0)=0 va f(n)=%n2+%n nén:

n (n +1)
2
C.LUYEN TAP

nn+1)
2

1+2+3+...+n:1n2+£n=
2 2

1. (Dang 1). Lam tinh nhan:
a)2x(7x2—5x—1) b)(x2+2xy—3)(—xy) ;

C) —2x3y(2x2 —3y+5yz) d) (3x”*1—2x”).4x2.
2. (Dang 1). Lam tinh

a) (3X2ml _g Yo 4 X2y _3y2j8xazmy63n (

b) (2X2n + 3X2n—1)(xl—2n _ 3X2—2n)

3. (Dang 2). Tinh gia trj ctia cac biéu thic:
a) 5x(4x2 - 2X +1)— 2x(10x2 —5x— 2) voix=15;



b) 5x(x—4y)—-4y(y—5x)véi x:—%; y:—%

C) 6xy(xy— yz)—8x2 (x— y2)+5y2(x2 —xy) voi x:—%; y=2
4. (Dang 2). Cho céc da thiec A=-2x*+3x+5 vaB=x*-x+3.
a) Tinh A,B ;
b) Tinh gid tri ctia cac biéu thiee A,B va AB khix=-3.
5. (Dang 3). Rut gon cac biéu thirc sau:
a) x(2x2 —3)— x* (5x+1)+x* ;
b)3x(x—2)—5x(1—x)—8(x2—3) :
6. (Dang 4). Tim x (hodcy ), biét:
a)2x(x-5)-x(2x+3)=26 ;

b) (8y2 -~ y+l)(y+1)+ y*(4-3y)= —g

) 2x* +3(x—1)(x+1)=5x(x+1) .
7. (Dang 5). Chitng minh rang cac gia biéu thitc sau khong phu thude vao gia tri ctia bién:

a)x(x2 +x+1)—x2 (x+1)—x+5;

b) X(2x+1)—x* (x+2)+x°* = x+3;

c) 4(6-x)+x*(2+3x)—x(5x—4)+3x*(1-x).
8. (Dang 6). C6 hai hinh cht nhat. Hinh tht nhat ¢ chiéu dai hon chiéu rong9m . Hinh
thit hai c6 chiéu rong hon chiéu rong hinh th nhat la 5m va c6 chiéu dai hon chiéu dai
hinh th nhat 1a15m . Biét dién tich hinh th® hai hon dién tich hinh th nhat 12640m? .

Tinh kich thude ctia mdi hinh.
9. (Dang 7). Chttng minh réng:
a)(x—l)(x2 + x+1) =x*-1;

b)(x3+x2y+xy2+y3)(x—y)=x“—y4 ;
o) (x+ y+z)2 =X*+ Y+ 27 +2Xy +2y7+ 22X ;
d) (x+ y+z)3:x3+y3+z3+3(x+ y)(y+2)(z+X).

10. (Dang 7). Chting minh rang néu X % =% thi
a C

(x*+y?+2)(a* +b +cz)=(ax+by+cz)2.
11. (Dang 8). Cho a va b la hai s0 tu nhién. Biét a chiacho 5 dw 2 va b chiacho 5 du3
. Chitng minh réang ab chia cho 5 dul.



12. (Dang 8).

a) Chting minh réng biéu thirc n(2n—-3)—-2n(n-+1) ludn chia hét cho 5 véi moi n la
sO nguyeén.

b) Chtng minh rdng: (n-1)(n+4)—(n-4)(n+1) ludn chia hét cho 6 véi moi s8
nguyénn .
13. (Dang 9). X4c dinh a,b,c,d biét:

a) (ax2 +bx+c)(x+3)= X —2x% =3x vdimoix ;

b) x“+x3—x2+ax+b=(x2+x—2)(x2+cx+d) vOimoix .
14. (Dang 9). Cho da thtre: f(x)=x(x+1)(x+2)(ax+b).

a) Xac dinh a,b d& f (x)— f (x-1)=x(x+1)(2x+1) voi moi x

b) Tinh téng S =1.2.3+2.35+..+n(n+1)(2n+1) theo n (véi n la s& nguyén duong).
15. (Dang 9). Xac dinh a,b,c dé

x°*—ax? +bx—c=(x-a)(x=b)(x-c) véi moix .

§3. §4. §5. NHUNG HANG PANG THUC PANG NHO
A. TOM TAT LI THUYET

2

1. Binh phuong ciamotténg: (A+B) =A>+24B+B" .
2. Binh phuong cia mot higu:  (A-B) = 4> -24B+ B* .
3. Hiéu hai binh phuong: A*~B*=(A-B)(A+B) .
4. Lap phuong cia mottong:  (A+B) = A +34°B+34B° + B .

5. Lap phuong chaméthiéu:  (A-B) =4’ -34°B+34B*-B" .

6. Tong hai lap phuong: A +B =(A+B)(A - 4B+ B).

Dang 1. AP DUNG CAC HANG PANG THUC PANG NHO PE TINH
Phwong phap giai

Pua vé mét trong bang hing dang thire dang nhé & phan A dé tinh.

Vi du 1: (Bai 19, trang 12 SGK)

Da4. Tinh dién tich hinh con lai ma khong cin do.



Mot miéng ton hinh vudng c6 canh banga+b , bac tho cit mdt miéng cta hinh
vudng c6 canh bang a—b (choa>b ). Dién tich hinh con lai 1a bao nhiéu? Dién tich phan
con lai c¢é phu thudc vao vi tri cit khong?

Giai

Dién tich hinh vuéng c6 canh bing a+b la:(a+b)’ .

Dién tich hinh vuéng c6 canh bing a—b 1a:(a-b)’ .

Dién tich hinh con lai la:

(a+b)2 —(a—b)2 =(a+b-a+b)(a+b+a-b)=2h.2a=4ab.

Dién tich hinh con lai khong phu thudc vao vi tri cht.

Vi du 2: (Bai 25 trang 13 SGK)

a) (a+b+c) ?; b)(a+b—c)2 C) (a—b—c)z.
Giai
a) Taco: (a+b+c) = [(a+b)+c]2 =(a+b)’ +2(a+b).c+c?
=a’+2ab+b’ +2ac + 2bc +¢?

=a’+b”+c®+2ab+2bc+2ca .

b) Twong tu:(a+b—c)’ =a®+b? +c? +2ab—2bc - 2ca .

c)(a—-b—-c)’ =a? +b? +¢? —2ab—2ac + 2bc .

Vi du 3. (Bai 26 trang 14 SGK)
3
Tinh: a) (2x° +3y) ; b) (%x—lj
Gidi
a) Ta cd: (2x% +3y) =(2x*) +3(2x%)" (3y)+3(2x).(3y) +(3y)’

=8x°+36x"'y +54x°y* + 27y .

3
b) (%x—l} L 02y oy

8 4 2
Vi dy 4. (Bai 33, trang 16 SGK). Tinh
a)(2+xy)"; b)(5-3x)" ;
c)(5—x2)(5+x2); d)(5x—1)3 ;
e)(2x—y)(4x2+2xy+y2) ; f) (x+3)(x2—3x+9);

Giai

a) (2+xy)" =4+4xy+x2y?;



b) (5-3x)" =25-30x+9x ;

(5-

o) (5-x°)(5+x*)=25-x";

d) (5x-1)" =125x* —75x* +15x - 1;
(

e) (2x- y)(4x2 +2XY + y2) = (2x)3 —y=8x-y*;

a) (x+3)(X* —3x+9)=x"+3 =x>+27

Dang 2. CHUNG MINH PANG THUC
Phwong phap giai

Ap dung cac hang ding thirc dang nhd dé bién doi vé trai bang vé phai hoic vé phai
bang Vvé trai.

Vidu 5. (Bai 17, trang 11 SGK).
Chting minh: (10a+5)2 =100a(a+1)+25 . Tt d6 em hay néu cach tinh nham binh
phuong cau mot s6 c6 tan cting bang chit s65 . Ap dung dé tinh 25?,35%,65%, 752
Gidi
Bién doi vé tréi ta co:
(10a+5)° =100a’ +100a + 25 =100a(a-+1) + 25.
Binh phuong ctia mot s6 ¢6 tan cting bang chit s6 5 1a mot s8 ¢6 hai chit s§ tan cling bang
25 va s8 tram bang tich s6 chuc ctia s dem binh phuiong véi s lién sau.
Ap dung: 25% =625 ; 35° =1225 ; 65° = 4225 ; 75% =5625 ;
Vi du 6. (Bai 20, trang 12 SGK)
Nhén xét sy dang sai ctia két qua sau:
“x? +2xy +y? = (x+2y)’”
Giai
Két qua trén sai vi (X + 2y)2 =X* +4xy +4y°
Vidu 7. (Bai 23, trang 12 SGK)
Chting minh ring: (a+b)” =(a-b)’ +4ab ;
(a—b)2 = (a+b)2 —4ab ;
Ap dung: a) Tinh (a—b)’ biét a+b=7;ab=12.
b) Tinh (a+b)” biét a-b=20;ab=3.

Giai



Bién doi v€ phai ta duoc:

2

(a-b)’ +4ab=a’-2ab+b? +4ab=a’+2ab+b?=(a+b)’ ; (1)
(a+b)’ —4ab=a’+2ab+b? —4ab=a’-2ab+b?=(a-b)’; (2
Ap dung:
a) Thay a+b=7,ab=12 vao (2) ta duoc:

(a-b)" =(a+b)’ —4ab=77-412=49-48=1.
b) Thay a—b=20,ab=3 vao (1) ta duoc:

(a+b)’ =(a—b)’ +4ab=20%+4.3=412,

Vi du 8. (Bai 31, trang 17 SGK)
Chttng minh réng:
a) a®+b’ :(a+b)3 —3ab(a+b);
b) a*~b® =(a—b)’ +3ab(a-b);
Giai
a) Bién d6i vé phai ta duoc:
(a+b)3 —3ab(a+b)=a’+3a’h+3ab* —b*-3a’h—3ab’
=a’+b*; (1)
b) (a—b)’+3ab(a-b)=a’—3a’h+3ab? —b* +3a’h —3ab?
=a®-p®;
Ap dung: Thay a+b=-5 va ab=6 vao (1) ta duoc:
a®+b’=(a+b)’-3a(a+b)=(-5)"-3.6(-5)=-125+90=-35
Vi du 9. (Bai 38 trang 18 SGK)
Chttng minh:
a) a) (a-b)’=—(b-a)’;
b) (—a—b)2 :(a+b)2.
Giai

a) Tacé: a) (a-b)’ =[~(b-a)] =—(b-a)’;

a) (-a-b)’=[-(a+b)] =(a+b)".

Dang 3. TINH NHANH
Phwong phap giai

Pua sb can tinh nhanh vé dang (a+5) hodc(a—b)" . Trong do a 1a sb nguyén chia hét

cho 10 HioaciGo .




Vi du 10. (Bai 22 trang 22 SGK)
Tinh nhanh: a)101° ; b)199° ; c)47.53 ;
Gidi
a) 101% =(100+1)" =100 +2.100.1+12 =10000 + 200 +1=10201;
b) 1997 =(200-1)" = 200? +2.200.1+1* = 40000 — 400 + 1= 39601,
) 47.35=(50-3)(50+3)="50%-3* = 2500 -9 = 2491.
Vi du 11 (Bai 35 trang 17 SK). Tinh nhanh:
a)34° +66° +68.66 ; b) 74% + 24> —48.74 ;
Gidi
a) 342 +66° +68.66 = 347 +2.34.66+ 66 = (34+66)° =100% =10000;

b) 74%+24% —48.74=T74> —2.74.24+24* = (74-24)" =50 = 2500.

Dang 4. RUT GON BIEU THUC VA TiNH GIA TRI CUA BIEU THUC
Phuwong phap giai

e Ap dung cé4c hang dang thic dang nhé dé khai trién va rat gon.

e Thay giatri cua bién x vao biéu thirc da rut gon.

Vi du 12. (Bai 24 trang 13 SGK)
Tinh gia trji ctia biéu thirc 49x* —70x+25 véi:

1
Xx=5; b) x==".
a) ) 7

Gidi
Ta c6: 49x2 —70x+ 25 =(7x)’ = 2.7x5+5% = (7x=5)’.

a) Véi x=5tacé: a) (7x-5)° =(7.5-5)" =30% =900.
1 , 2 1 ? 2
b) x=3 ta c6: (7x-5) = 7.7—5 =(-4) =16

Vi du 13. (Bai 28, trang 14 SGK)
Tinh gid tri cac biéu thirc sau:
a) x*+12x*+48x+64 v4ix=6 ;
b) x®-6x*+12x-8 vdix=22 ;
Giai

a) X>+12x° +48x+64 = x> +3.x°.4+3.x4° +4° = (x+4)3.



V6i x=6 ta co: (x+4) =(6+4)° =10° =1000.

b) Ta co: x* —6x* +12x—8=x* —3.x2.2+3.x.22 - 2°(x-2)’.

Véi x=22 tacé: (x—2)" =(22-2)’ = 20° =8000
Vi du 14. (Bai 30, trang 16 SGK)

Rat gon cac biéu thirc sau:

a) (x+3)(x2—3x+9)—(54+x3);

b) (2x+ y)(4x2 —2xy + yz)—(2x— y)(4x2 +2Xy + yz).
Giai

a) (x+3)(x2 —3x+9)—(54+ xg): X} +27-54-x%=-27.

b) (2x+ y)(4x2 —2Xy + yz)—(2x— y)(4x2 +2Xy + yz)
= (2x)3 +y° —[(ZX)S - yﬂ =8x°+y -8x>+y* =2y°.
Vi du 15. (Bai 34, trang 17 SGK)

Rat gon cac biéu thiee sau:

a) (a+b) —(a=b)’;

b) (a+b)’ —(a=b)’-2b°;

o) (x+ y+z)2 =2(x+y+z)(x+y)+(x+ y)2 :

Giai

a) (a+b) —(a-b) =a’+2ab+b*—(a’—2ab+b*)=4ab

b) (a+b) —(a-b)’ -2b°=a’+3a’h+3ab’ +b° - (a’ —3a’b +3ab’ —b*) - 2b°
=a’+3a’h+3ab* +b° —a®+3a’h—3ab® +b* - 2b°

Q) (x+y+z) —2(x+y+z)(x+y)+(x+y) =[(x+y+2)-(x+ y)]2 =7’
Vi du 16. (Bai 36, trang 17 SGK)

Tinh gid tri cac biéu thirc sau:

a) X°+4x+4 véix=98;

b) x*+3x*+3x+1 véi a) x=99

Giai
a) X2 +4x+4=(x+2)° v6i x=98 thi:
(x+2)° =(98+2)" =100? =10000.

b) x3+3x2+3x+1:(x+1)3 voi x=99 thi:



(x+1)" =100° =1000000 .
Dang 5. PIEN VAO O TRONG CAC HANG TU THICH HQP
Phwong phap giai

 Dua vao mét sé hang ti clia dang thirc c6 6 trong ta nhan dang mét trong by hang
dang thirc dang nho.

e Thay vao 6 tréng cac hang t& thich hop

Vidu 17. (Bai 18, trang 11 SGK)
Hay tim cach gitp ban A khdi phuc lai nhitng dang thitc bi miec lam nhoe di mot s§

cho:

c) Hay néu mot dé bai twong tu.

Giai
a) x>+6xy+9y’ =(x+3y)2 ;
b) x?—10xy +25y? =(x-5y)’;

c) Débai twong tu: X —.....+4y’ =(........ —)’
Dap s8: x* —4xy +4y° :(x—2y)2.
Vi du 18. (Bai 29, trang 15 SGK)

D6 vui. Dike tinh ding quyj

Hay dién ch s6 twong ting vdi két qua tim duoc roi xép chit thém dau cho thich

hop, em s€ tim ra moét trong nhitng dtec tinh quy bau cua con ngwoi.

x* —3x* +3x-1 N
16+ 8X + X? U
X2 +3x+1+x° H
1-2y+Yy° A
N P I SN €Y S Bt S B O R B P e
Giai
Ta cé: x3—3x2+3x—1:(x—1)3 ;

16+8x+x° =(x+4);




A2 +3x+1+ %3 :(x+1)3 =(1+ x)3 ;

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

(x—l)3 (x+1)3 (y—l)2 (x—l)3 (1+x)3 (y—l)2 (x+4)2

N H A N H A U

Dtic tinh quy bau ctia con nguroi la: NHAN HAU
Vi du 19. (Bai 32, trang 17 SGK)

bién vao 6 trong cac hang ti thich hop:

a) (3x+y)(O-[1+[h=27¢+y*;

b) (2x - (- 10x +[])=8x*-125 .

Gidi

a) (3x+ y)(9x2 - 3xy + y2) =273 +y*;

b) (2x-5)(4x* —10x+25)=8x>-125 .
Dang 6. BIEU DIEN DA THUC DUOI DANG BINH PHUONG, LAP PHUONG CUA
MOT TONG (MOT HIEU)
Phuong phap giai
Ap dung cac hiang ding thitc dang nhé:
A? +2AB+B? =(A+B)’
A?-2AB+B? =(A-B)’
A®+3A’B+3AB? +B? =(A+B)’
A*-3A’B+3AB? -B* =(A-B)’
Vi du 20: ( Bai 16, trang12 SGK)

Viét cac biéu thirc sau dudi dang binh phwong ciia mot tdng hodc mot hiéu

a) X +2X+1; b) 9x* + y* +6xy
c) 25a° + 4b — 20ab d)x* - x+%
Giai

a) X* +2x+1=x* + 2.x1+1% = (x +1)°

b) 9x* + y? +6xy = (3x)2 +2.(3x).y+y? =(3x+ y)2

c) 25a° + 4b—20ab = (5a)° —2.(5a).(2b) +(2b)" = (5a - 2b)
Vi du 21: ( Bai 21, trang12 SGK)




Viét cac da thirc sau dudi dang binh phuwong cua mot tong hodc mot hiéu:
a)(2x+3y)’ +2(2x+3y)+1

b)9x* + y* +6xy

c) Hay néu mot dé bai tuong tu.

Giai

a)(2x+3y)" +2.(2x+3y).1+1% = (2x+3y +1)°

b)9x? —6x+1=(3x 1)’

¢) Chéng han: 4a* ~12ab +9b? = (2a—3b)’

Vi du 22( Bai 27, trang 14 SGK)

Viét cac biéu thirc sau dudi dang lap phwong cua mot tong hodc mot hiéu:
a)—x>+3x* -3x+1

b)8—2x+6x* —x°

Giai

a) -X° +3x% =3x+1=(=x)’ +3.(-x).1+3(—x).22 + 1> = (—x+1)’

b)8—2x+6x> —x* = 2° ~3.2* +32.X° —x* =(2—x)’

Vi du 23:(Bai 37, trang 17 SGK

Diuing bt chi ndi cac biéu thitc sao cho chting tao thanh cac hang dang thtic.
Vi du 30: Biét s8 tu nhién a chia 5 du 1, s6 tu nhién b chia 5 du 2. Chiing minh rang tong
cac binh phuong ctia hai s6 a va b chia hét cho 5.

Giai

(x—y)(x2 + XY+ yz)

(x+y)(x-y)

X2 —2xy +y°

(x+ y)2

(x+ y)(xz—xy+ yz)

y® +3xy? +3x°y + x°

(x-y)

Ta c6: a=5k+L b=51+2 (k,1 e N). Khi dé:



a”+b” = (5k +1)" +(51+2)° = 25k” +10k +1+ 251 + 201 + 4 =5(5k” + 2k +51° + 41 +1) chia hét
cho 5.
Vi du 31: Chting minh réng tong cac 1ap phwong ctia ba s8 nguyén lién tiép thi chia hét
cho 9.

Giai
Goi ba s6 nguyén lién tiép la n—1,n,n+1. Tong lap phuong cua chung la:
(n=1)"+n*+(n+1)’ =n°~3n? +3n-1+n°+n*+3n% +3n +1
=3n°+6n=3n(n’-1)+9n.
Ta ¢ n(n2 —1) =(n—-1).n.(n+1) chia hét cho 3 vi n—1,n,n+1 la ba s6 nguyén lién tiép nén
c6 mot s6 chia hét cho 3. Do d6 3n (n2 —1) chia hét cho 9, 9n ciing chia hét cho 9. Vay
(n=1)’+n®+(n+1)’ chia hét cho 9 v6i moi s3 nguyén n.
Dang 13. MOT SO HANG PANG THUC TONG QUAT
Phwong phap giai

Bang phép nhan da thtic ta chtiing minh dwoc cac hang dang thtec sau:
1.a"-b"=(a- b)(a"‘1 +a"?b+...+ab"? + b”‘l) v6i moi s6 nguyén duong n.
2.a"+b"=(a+ b)(a”‘l —a"?b+..—ab"? + b”‘l) v6i moi s6 nguyén duong 1é n.
Chang han: a°—b® =(a—b)(a‘ +a’b+a’’ +ab® +b*);

a®+b° =(a+b)(a’ —a’b+a’h’ —ab® +b*).

3. Nhi thitc Niu-ton (Newton)

(a+b)' =a"+Cla"b+C’a"*b+..+C/"ab" " +b".

n(n-1)(n-2)...(n—k+1)
1.2.3..k

Véi Cf = (k=12,3,..,n-1) (C¥ goila td hop chap k cta n phan
.
Chéng han:
(a+ b)4 =a* +4a’b+6a’b? + 4ab® + b*
(a- b)5 =a°’ —5a’b+10a%0? —10a’b® + 5ab* —b°.
Ap dung cic hing ding thikc trén vao tinh chat chia hét ta co:
e a"-b" chiahétcho a-b (véi a=b va n nguyén duong);
e a’"™4+p** chiahétcho a+b.

e a’"—b* chiahétcho a+b.




Vi du 32: Chttng minh rang: 11° —1 chia hét cho 100.

Giai
Ta c6: 11° —1=11° -1° = (11-1)(12° +12° +...+11+1)
=10(11° +11° +...+1).
Vi 12° +12% +...411+1 ¢6 chit s8 tan cing ( hang don vi) bang 0 nén 11° +12° +...+11+1 chia
hét cho 10. Vay 11" -1 chia hét cho 100.
Vi du 33: V4i n 1a s6 nguyén duong chén, chtiing minh rang:

20" +16" —3" —1 chia hét cho 323.

Giai
Ta c6: 323=17.19. Ap dung cac hang dang thitc tong quat ta c6 20" chia hét cho 19 va vi
n chinnén 16" 3" chia hét cho (16+3)=19, do d6 20" +16" -3" ~1=(20" ~1)+(16" -3")
chia hét cho 19.
Mit khéc, vi 20" —3" chia hét cho 17 va 16" -1 chia hét cho (16+1)=17 nén
20" +16" —3" ~1=(20" ~3") +(16" —1) chia hét cho 17. Vay 20" +16" —3" -1 chia hét cho 323.
Vi du 34: Chting minh rang khong c6 da thitc f (x) nao véihé s6 nguyénma f(7)=5 va
f (15)=9.

Giai
Gia st c6 da thirc v6i hé sd nguyén:

f(x)=a,x"+a, X" +..+ax+a(a,a,...a,€Z) ma f(7)=5va f(15)=9.Khi do:

a7"+a 7" +..+a.7+a,=5 (1)
a15"+a 15" +..+a.15+4a, =9. )
Lay (2) trx (1) ta dwoc:

a,(15"=7")+a,, (15" =7"")+..+ 3 (15-7) = 4.
V& trai gom cac hang tit chia hét cho 15—7 =8 nén v& tri chia hét cho 8, con v& phai bang
4 khéng chia hét cho 8. Vay khong c6 da thire f (x) nao v6ihé s6 nguyénma f(7)=5 va
f(15)=9.
C.LUYEN TAP
1. (Dang 1) Tinh:

a) (x+2y)2 b) (3x—2y)2 Q) [zx__]

d) (g_yj(ng yj e) (XJF%T f) (x=2)(x* +2x+4)



2. (Dang 2) Chitng minh cac dang thic:
a) (x+ y)2 —y? =x(x+2y)

b) (x* + y2)2 —(2xy)" =(x+y)’ (x=y)’

c) (x+ y)3 = x(x—3y)2 + y(y—3x)2

3. (Dang 2) Chiing minh rang;

a) (a+b)’+(a-b)’ = 2a(a”+3b%)

b) (a+b)’—(a-b)’ =2b(b*+3a%)

4. (Dang 1) Viét cac da thirc sau thanh tich:

a) x> +8y° b) a® -b® c) 8y*-125 d) 8z° +27
5. (Dang 3) Tinh nhanh:
a) 10012 :29,9.30,1 b) (31,8)" -2.31,8.21,8 +(21,8)’

6. (Dang 4) Rut gon roi tinh gia tri biéu thic:
a) (x—10)" —x(x+80) véi x=0,98

b) (2x+9)" —x(4x+31) véi x=-16,2

c) 4x* —28x+49 véi x=4

d) x*—9x*+27x—-27 véi x=5

7. (Dang 5) Bién vao 6 trong d€ cac bi€u thirc sau trd thanh binh phuong ctia mot tong

hodac mot hiéu:

a) X* +20x+[ | b) 16x* +24xy +| |
o) y*—[ |+49 d) [ ]-42xy +49y>

8. (Dang 5) Dién vao 6 trong dé duoc dang thic ding:

a) (2a-+30)([_]-[ ]+[])=sa’+27b°
by (5x-[_])([]+ 20%y +[ ])=125¢ 64y’

9. (Dang 6) Viét mdi biéu thikc sau dudi dang tdng hai binh phuwong:

a) X* +10x+26+y> +2y b) x* —2xy+2y*+1

) z2° —6z+13+t* +4t d) 4x* +22° —4xz -2z +1
10. (Dang 8) Tim x, biét:

a) (x—3) —4=0 b) x* -2x =24

Q) (2x—1)2 +(x+3)2 —-5(x+7)(x-=7)=0
11. (Dang 4) Rut gon biéu thirc:



a) (x2 —2X+ 2)(x2 —2)(x2 +2X+ 2)(x2 + 2)

b) (x +1)3 +(x—1)3 +x°=3x(x+1)(x-1)

C) (a+b+c)2 +(a+b—c)2 +(2a—b)2

d) 100> —99% +98% —97% +...+ 2° -1°

e) 3(2°+1)(2* +1)...(2% +1)+1

f) (a+b+c)2 +(a+b—c)2 —2(a+b)2

12. (Dang 9) Tim gia tri nho nhat cua biéu thic:

a) x2 —20x+101

b) 4a’ +4a+2

c) X* —4xy+5y +10x—22y+28

13. (Dang 9) TIm gia tri 16n nhét ctia biéu thirc:

a) A=4x—x*+3 b) B=x-x’

14. (Dang 10) Chting minh rang néu:

(x—y)2 +(y—z)2 +(z—x)2 :(y+z—2x)2 +(z+x—2y)2 +(x+ y—Zz)2 thi x=y=z.

15. (Dang 7) Chitng minh rang gia tri ctia biéu thikc sau khong phu thudc vao gia tri ctia
X, y:

(x+ y)(x2 — Xy + y2)+(x— y)(x2 + XY + yz)—2x3

16. (Dang 11) Chting minh rang cac bat dang thiic sau thda véi moi X, y:

a) X>+xy+y>+1>0

b) x* +5y* +2x—4xy —10y +14 >0

c) 5x* +10y* —6xy —4x—-2y+3>0

17. (Dang 12) Cho s8 ty nhién n chia cho 7 dw 4. Hoi n* chia cho 7 dw bao nhiéu? n® chia
cho 7 du bao nhiéu?

18. (Dang 12) Cho a, b 1a cic s8 nguyén. Chtiing minh rang a®+b°® chia hét cho 3 khi va chi
khi a+b chia hét cho 3.

19. (Dang 12) Cho a+b=1. Tinh gid tri M =2(a’+b*)-3(a’ +b?)

20. (Dang 13) Véi n 1a s8 tw nhién, chiing minh rang:

a) 11"? +12°" chia hét cho 133.

b) 5" +26.5" +8°""" chia hét cho 59

c) 7.5 +12.6" chia hét cho 19.

21. (Dang 13) Vé&i n 1a s6 te nhién, ch a, =2*" +2" +1, b, =2""" -2"" +1. Chitng minh

rang voi moi sO tu nhién n ¢ mot va chi mot trong hai s6 a,, b, chia hét cho 5.



22. (Dang 13) Cho s6 nguyén n >1. Chting minh rang n" —n” +n-1 chia hét cho (n —1)2.
23. (Dang13) Cho da thttc v6i hé s6 nguyén f(n) c6 f(0) va f(1) la haisé lé. CHting

minh rang f (x) khong c6 nghiém nguyén.

§6. §7. §8. §9. PHAN TiCH PA THUC THANH NHAN TU

A. TOM TAT LY THUYET

1. Khi cac hang t& cia mot da thirc c6 chung mot nhan t, ta ¢ thé ddt nhan tk
chung ra ngoai ddu ngodc theo cong thirc:
AB+A.C=A®B+C).
Nhan t&t chung ctia mot da thitc gom:
a) Hé s0 1a wdc chung 16n nhat cta cac hé s trong moi hang tu.
b) Cc liiy thira bang chit s§ c6 mat trong moi hang t& véi s§ m{i nho nhat cta
no.
Vi dy: Phan tich da thirc thanh nhan tu:
—13x*y® + 26x%y?z® —39xy°z°.
+ UCLN(13,26,39) = 13
+ 56 mi nho nhat ctia x trong cac hang ttr la 1;
+ 56 mi nho nhat ciia y trong cac hang tirla 2;
Vay: -13x"y* +26x°y?z? —39xy’z°® = —-13xy’ (x3y —2xz° +323).
2. Néu mot da thikc chita mot trong cac vé ctia bay hang dang thitc dang nhé thi
ta c6 thé dung hang dang thirc d6 dé viét da thikc cac thanh nhan ti.
Vidu:
25x% —y? = (5x)2 —y? =(5x—y)(5x+Y).
3. Nhém nhiéu hang ttr cta da thirc mot cach thich hop dé€'lam xuét hién cac
nhan t chung hodc hang dang thtec, chang han:
AB+AC-DB-DC=A(B+C)-D®B+C)=(B+C)A-D).

B. CAC DANG TOAN

Dang 1. PHAN TiCH PA THUC THANH NHAN TU.
Phuwong phap giai

Ap dung mét trong cac phuong phép:
e Ddt nhan t chung ra ngoai ddu ngoac:
AB+AC-AD=AB+C-D)




¢ St dung cic hang dang thiic dang nhd.

e Phuwong phap nhém nhiéu hang t

Vidu 1. (Bai39, trang 19 SGK)
Phan tich cac da thic sau thanh nhan té:

a) 3x—6y c)14x%y — 21xy* + 28x°y?

b) §x2+5x3+x2y

2 2
B gx(y-1)-gy(y-1)  e)10x(x-y)-8y(y-x)
Giai
a) 3x-6y=3(x—-2y);
b)gxz+5x3+x2y=x2(g+5x+yj;
5 5
C) 14x%y — 21xy? + 28x°y* = 7xy (2x—3y +4xy);
2 2 2
d) Sx(y-1)-Zy(y-1)==(y-1)(x—y);
) x(y=1)-gy(y-1)=c(y-1)(x-y)
e) 10x(x—y)—-8y(y—x)=10x(x—y)+8y(x—y)=2(x—y)(5x—-4y).

Vi du 2. (Bai 43, trang 20 SGK)
Phan tich cac da thic sau thanh nhan té:

a) X*+6x+9; b)10x — 25— x?;

1 1
c) 8x°* —=; d) —x* —64y?
) 8 ) 25 y

Giai
a) x° +6x+9:(x+3)2'
b)10x —25-x* = (x —10x+25 )2

go-1e (1] (ZX_gj@X -y
9 g5 -00r =] -0 (- [ eoy)

Vi du 3. (Bai 44, trang 20 SGK)
Phan tich cac da thic sau thanh nhan té:

a)x® +2—17 b)(a+b)3—(a—b)3; c)(a+b) +(a- b)

d)8x* +12x°y +6xy° +y*; €)= X +9x* —27x+27.

Giai

Ap dung cac hing dang thic:
A’ +B°=(A+B)(A*~AB+B’);
A’ -B®=(A-B)(A*+AB+B’)



s 1 ( 1)( , 1 1}_
AX +—=| X+= || X" —==X+=|;
27 3 3 9

b)(a+b)’ ~(a-b)’ =(a+b-a+b)| (a+b)’+(a+b)(a-b)+(a-b)’|
=2b(2a% +2b° +a’ —b”) = 2b(3a’ +b°);

-(a+b)

)=2a(

c)(a+b) +(a-b)’ =(a+b+a-b)| (a+b) ~(a+b)(a-b)+(a-b)’|
=2a(2a’ +2b” —a’ +b?) = 2a(a’ +3b%);
d) Ap dung A’ +3A’B +3AB?+B®=(A+B)’ ta co:
d)8x® +12x°y + 6xy* + y° = (2x)3 +3.(2x)2 y+3.2x.y° +y°
=(2x+ y)s.
e) — x? +9x% —27x+27 = (—x+3)’.
Vi du 4. (Bai 27, trang 22 SGK)
Phan tich cac da thitc sau thanh nhan ta:
a) X* =Xy +X—V; b) Xz +yz—5(x+Y);
c) 3x* —3xy —5x+5y.
Giai
a) X2 =xy+X—y=x(x-y)+(x=y)=(x-y)(x+1);
b) xz+yz-5(x+y)=z(x+y)-5(x+y)=(x+y)(z-5);
c) 3x* —3xy —5x+5y =3x(x—y)-5(x-y)=(x-y)(3x-5).
Vidu 5. (Bai 48, trang 22 SGK)
Phan tich cac da thiic sau thanh nhan ta:
a) X* +4x—y* +4;
b) 3x* +6xy +3y* —3z°
C) X* —2xy +y® —2° + 2zt —t%,
Giai
a) X* +4x—y* +4=(X" +4x+4) -y’ =(x+2)" -y’
=(x+2+y)(x+2-y);
b) 3x? + 6xy + 3y? — 372 =3[(x2+2xy+ yz)—zz]=3[(x+ y)z—zz}
=3(x+y+z)(x+y-2);
C) X* —2xy +y® —z° + 22t —t? :(x—y)z—(z—t)z
=(x—y—z+t)(x—y+z-t).
Vi du 6. (Bai 51, trang 24 SGK)

Phan tich cac da thirc sau thanh nhan t:



a)x® —2x* +x; b)2x* +4x+2-2y?; c)2xy — x* —y* +16. Gidi

a)x3—2x2+x:x(x2—2x+1):x(x—1)2;
b)2x2+4x+2—2y2=2[(x2+2x+1)—y2]:2[(x+1)2—y2}
=2(x+1-y)(x+1+y);
C)2xy — x> —y* +16 =16 —(x* —2xy + y*) = 4° - (x—y)’
=(4+x-y)(4-x+Y).
Vidu 7. (Bai53, trang 24 SGK)
Phén tich cac da thirc sau thanh nhan ta:
a)x* —3x+2; b)x* + x—6; ¢)x* +5x +6.
Giai
a) X’ =3x+2=x"—x-2x+2=x(x-1)-2(x-1)=(x-1)(x-2);
b)X? +X—6=X* +3Xx—2X—6=X(x+3)—2(x+3) =(x+3)(x-2);
C)X? +5X+6=X" +2X+3X+6=X(X+2)+3(x+2)=(x+2)(x+3).
Vi du 8. (Bai 54, trang 25 SGK)
Phan tich cac da thitc sau thanh nhan ta:
a) x>+ 2x2y + xy® —9x; b)2x—2y — x> +2xy -y
o)x* —2x* =x* (x* -2).

2

Giai
8) X° +2xy +xy* —9x = X(X* + 2xy +y* =9) = x[(x+ y)’ —31
=x(x+y+3)(x+y-3)
b)2Xx—2y—x*+2xy—y* =2(x—y)—(x— y)2 =(x-y)(2-x+Y)
c)x* —2x* = xz(x2 —2).
Vi du 9. (Bai 57, trang 25 SGK)

Phan tich cac da thitc sau thanh nhan t:

a) x> —4x+3; b) X2 +5x +4;
c) X* —x—6; d)x* +4.
Giai

a) x> —4x+3=x"—x-3x+3=x(x-1)-3(x-1) = (x-1)(x-3);
b) X* +5X+4 = X" + X+ 4x+4=X(X+1)+4(x+1)=(x+1)(x+4);



€) X* —=x—6=x*—3X+2x—6=xX(x-3)+2(x-3)=(x-3)(x+2);
d)x* +4=(x" +4x°+4)-4x* :(x2 +2)2 —(2x)2 :(x2—2x+2)(x2 +2x+2).

Dang 2. TINH NHANH
Phuwong phap giai

Phan tich biéu thitc cAn tinh nhanh ra thtra so r6i tinh

Vi du 10. (Bai 46, trang 21 SGK)
Tinh nhanh:
a) 73> - 277, b)37%-137; c) 2002° -2,
Gidi
a) 73" —27% =(73-27)(73+27) = 46.100 = 4600;
b)37? —13? = (37 -13)(37 +13) = 24.50 =1200;
c) 2002” — 2% =(2002 - 2)(2002 + 2) = 2000.2004 = 4008000.

Vi du 11. (Bai 49, trang 22 SGK)
Tinh nhanh:
a) 37,5.6,5-7,5.3,4-6,6.7,5+3,5.37,5
b)45° + 40° —15% +80.45.
Gidi
a) 37,5.6,5-7,5.3,4-6,6.7,5+3,5.37,5
=(37,5.6,5+3,5.37,5)—(7,5.3,4+6,6.7,5)
=37,5(6,5+3,5)-7,5(3,4+6,6)
=37,5.10-7,5.10 = 37575 =300
b)45% + 407 —15% +80.45 = 457 + 2.40.45 + 40° —15
= (45+40)" -15?
=85° —15° = (85-15)(85+15) = 70.100 = 7000.

Vi du 12. (Bai 56, trang 25 SGK)
Tinh nhanh:

a) x* PR véi x = 49,75;
2 16

b)x* —y* -2y-1 vdix =93,y =6.

Giai

2
a) x* e to x2+2.x.£+(1j =(X+0,25)2
2 16 4 \ 4




Véi x =49,75 thi (x+0,25)" =(49,75+0,25)" =507 = 2500,
b) x* —y? -2y —1=x"—(V? +2y+1)= X2 —(y+1)’
=(x—y-1)(x+y+1).

Véix=93,y=6taco
(x—y-1)(x+y+1)=(93-6-1)(93+6+1) =86.100 =8600.

Dang 3. TINH GIA TRI CUA BIEU THUC
Phuong phap giai

e Trudc hét phan tich biéu thirc thanh nhan tw;

e Thay gia tri ctia bién vao biéu thic da phan tich.

Vi du 13. (Bai 40, trang 19 SGK)

Tinh gia tri cac bi€u thitc sau:

a) 15.91,5+150.0,85

b) 5x°(x—22)+5x°(2z—X) v&ix=1999, y = 2000, z =-1.
Giai

a) 15.91,5+150.0,85=15.91,5+15.8,5 =15(91,5+8, 5) =15.100 =150
b) 5x°(x—22)+5x° (22— x)=5x"(x—2z+2z—-x)=5x".0=0
Véix =1999, y =2000, z=-1 thi biéu thitc bang 0.

Dang 4. TIM x THOA MAN PANG THUC CHO TRUOC
Phuong phap giai

o Chuyén tat ca cac sd hang vé vé trdi ctia dang thiic, v& phai bnawgf 0.

e Phan tich vé trai thanh nhan tir d¢ dwoc A.B=0
AB=0suyraA=0hodacB=0

o Lan luot tim x tit cdc dang thitc A =0, B =0 ta duoc két qua

Vi du 14. (Bai 41. Trang 19 SGK)
Tim x, biét:
a) 5x(x—2000)— x+ 2000 = 0;
b) x* -13x =0.
Giai
a) Tacd 5x(x—2000)—x+ 2000 = 5% (x —2000)—(x—2000)
=(x—2000)(5x-1).




Déng thirc da cho tré thanh: (X — 2000)(5X —1) =0.Suy ra x =2000 hoac x =

gl

b) x*-13x = x(x2 —13). Déng thtic tro thanh: x(x2 —13) =0 suy ra x = 0 hodc x* =13. Vay

x=0; x= J_r\/l_3
Vi du 15. (Bai 45, trang 20 SGK)

Tim x, biét:
a) 2—25x* =0; b) xz—x+%.
Giai
a) Tacd 2—-25x° = (\/E—SX)(\/E + 5X). Tit dang thitc da cho suy ra

1. X:i’X=—i_

2 V2
1Y 1
b) | x-=| =0. S X==.
)( 2) uy ra >

Vi du 16. (Bai 50, trang 23 SGK)

Tim x, biét:

a) X(x=2)+x-2=0; b)5x(x—3)—x+3=0

Giai

a) Ta cd x(x—2)+x-2=(x-2)(x+1). Do d6 (x—2)(x+1)=0 suy rax=2hodcx=-1.
b) 5x(x—3)-x+3=5x(x-3)—(x-3)=(x-3)(5x-1). Tir dang thtrc: (x—3)(5x—1)=0. Suy
ra x =3 hoac x =1/5.
Vi du 17. (Bai 55, trang 25 SGK)

Tim x, biét:

a) x3—%x=0; b)(2x—1)2—(x+3)2 =0;

c)x*(x—3)+12-4x=0.

Giai

a) Ta c6 xs—%x: x(x2 —%)z x(x—%j(wr%j. Do do:

1

X x—1 x+i =0. Suy ra x=0;x:£;x:——.
2 2 2 2

b) (2x-1)" —(x+3)" =(2x-1-x-3)(2x -1+ x+3) =(x—4)(3x +2).
Do d6 (x—4)(3x+2)=0 suy ra x =4 hodc x=-2/3

) x*(x—3)+12—-4x = xz(x—3)—4(x—3)=(x—3)(x2 —4).



Do d6 (X—3)(X2 —4):0. Suy ra x =3 hodc x ==+2.

Dang 5. AP DUNG VAO SO HOC.
Phwong phap giai

e S8 nguyén a chia hét cho sd nguyén b néu c6 s6 nguyén k sao cho a=b.k

e Phan tich biéu thitc ra thira s dé& xuat hién sO chia

Vi du 18. (Bai 42, trang 19 SGK)
Chttng minh rang 55" —55" chia hét cho 54 (véi n 1a s8 ti nhién).
Giai
Ta c6 55" —55" =55" (55 —1) =54.55" chia hét cho 54.
Vi du 19. (Bai 52, trang 24 SGK)
Chttng minh rang (5n+ 2)2 —4 chia hét cho 5 véi moi n e Z.
Giai
Ta cé (5n+2)° —4=(5n+2+2)(5n+2-2)=5n(5n+4) chia hét cho 5 véi moi neZ.
Vi du 20. (Bai 58, trang 27 SGK)
Chiing minh réng n®*—n chia hét cho 6 véi moi neZ.
Giai
Taco n®-n= n(n2 —l) =n(n-1)(n+1). Vi n-1,n,n+1 la 3 s& nguyén lién ti€p nén c¢ it nhat
mot s6 chia hét cho 2 va it nhat mot s§ chia hét cho 3 nén tich (n—1).n.(n+1) chia hét cho
2.3 =6 (vi2 va 3 la hai sd nguyén t6 cing nhau)
Vi du 21. Chttng minh rang véi moi s6 nguyén n ta cé:
a) n°—13n chia hét cho 6;
b) n°-5n°+4n chia hét cho 120;
c) n®-3n° —n+3 chia hét cho 48 véin 1é.
Giai
a) Ta c6 n®-13n = (n®—n)—12ntheo vi du 20 ta dwoc n® —n chia hét 6 va 12n chia hét cho 6
nén n®-13n chia hét cho 6 vi moi s6 nguyén n
b) Ta co:
n°—5n°+4n=n°-n°-4n*+4n=n*(n’ -1)-4n(n’ -1)

= n(n2 —1)(n2 —4) =n(n-1)(n+1)(n-2)(n+2)

la tich ctia 5 s6 nguyén lién tiép.



Trong 5 s6 nguyén lién tiép co it nhat hai s6 la boi cua 2 (trong d6 ¢ mot s6 la bdi
cua 4, mot s6 boi ctia 3 va mot s6 boi cta 5). Do d6 tich 5 s6 nguyén lién tiép chia hét cho
8.3.5=120 (vi8, 3, 5 d6i mot nguyeén t6 cung nhau).
¢) Tacé n*-3n*—n+3=n*(n-3)—(n-3)=(n —3)(n2 —1) =(n-3)(n-1)(n+1)

Thay n =2k + 1 vao thi dwoc:
(2k—2).2k.(2k +2)=8(k -1) k.(k +1)
Chia hét cho 48. Vi (k—1)k(k +1) 1a tich ctia 3 s§ nguyén lién tiép nén chia hét cho 2.3 = 6.

Dang 6. TIM CAC CAP SO NGUYEN (x, y) THOA MAN PANG THUC CHO TRUGC
Phwong phap giai

e Phén tich mt v€ ctia dang thic thanh tich cua hai thira s6, v€ con lai la mot s6
nguyén n.

¢ Phan tich s6 nguyén n thanh tich hai thita s3 bang tat ca cac cach, tir &6 tim ra

cac s nguyeénx, y.

Vi du 22. Tim c4c cdp s& nguyén (x, y) théa man mot trong cac dang thirc sau:
a)X+Yy=Xy; b) xy —x+2(y-1)=13.
Gidi
a) Ta c6 x + y = xy duoc viét thanh: xy —x — y =0. Do d6 suy ra:
X(y-1)-(y-1)=1hay (y-1)(x-1)=1

. x=2  _ |x=0
Do d6: hoac

Vay ta c6 hai cdp s6 nguyén cam tim la (0,0) va (2,2).

b) Phan tich vé trai ra thtra so ta cé:
xy—x+2(y-1)=x(y-1)+2(y-1)=(y-1)(x+2).

V& phai bang 13 = 1.13 = 13.1 = (-1)(-13) =(-13)(-1) nén ta lan luot cé:

y-1=1 |y-1=13 |(|y-1=-1  |[y-1=-13
Xx+2=13" |x+2=1 ' |x+2=-13 ' |x+2=-1

Hay :



x=11 ([x=-1 [x=-15 [x=-3
y=2" |y=14 " |y=0 ' |y=-12
Vay ta c6 4 cap s6 nguyeén can tim la:

(13,2); (-114); (-15,0); (-3,-12)

Dang 7. PHUONG PHAP DAT AN PHU
Phwong phap giai

Khi gép da thitc nhiéu an hoac mot an nhung phtc tap ta dung cach dat an phu roi
phdi hop cc phuong phéap dat nhan tir chung, hang dang thitc, tach va thém bét s§
hang d€ phan tich ra thtra so.

Vi du 23. Phan tich da thic sau thanh nhan tir
a) (x2+x)2+3(x2+x)+2;
b) X(x+1)(x+2)(x+3)+1;
¢) (X +x+1)(X* +3x+1)+ .
Giai
a) Dat y=x"+Xx ta co:
(X +X)?+3(X°+X)+2=y +3y+2=(Y +Y)+(2y+2) = y(y+D)+2(y +D) = (y +D)(y +2)
Thay y=x*+X vao ta duoc:
(Yy+D)(Y+2) = (X* +x+D(X* +x+2)
b) Ta co:
X(X+1)(x+2)(x+3) +1=[x(x+3)][(x+1)(x + 2)]+1
= (X* +3x)(x* +3x+2) +1
Dit x> +3x =y, ta co:
(X2 +3X)(X* +3x+2) +1=y(y+2)+1
=y*+2y+1=(y+1)?
= (x> +3x+1)
c) Dat y=x"+x+1tacd:
(X* + X+D)(X* +3x+1) + x> = y(y +2%) + X
=y +2yx+ X = (y +X)?
= (X" +2x+1)° = (x+1)*

Dang 8. PHUONG PHAP HE SO BAT PINH



Phwong phap giai

e Gia st da thitc da cho dwoc phan tich thanh tich ctia hai da thitc khac. Ta can xac
dinh hé so ctia hai da thitc nhan t.

e Thuec hién phép nhan hai da thirc r6i cho dong nhat cac hé s twong tng.

Vi du 24. Phan tich thanh nhan t.
a)x* +6x> +11x* +6x+1;
b)3x* —22xy —4x+8y +7y* +1.
Giai
a) Gia st da thitc dwoc phan tich thanh hai da thitc bac hai dang:
(x*+ax+1)(x* +bx +1)
Thuec hién phép nhan da thitc ta dugc:
(x> +ax+1)(xX* +bx+1) = x* + (a+b)x* + (2+ab) x>+ (a+b)x+1
Pong nhat véi da thac da cho ta duoc: a+b=6,ab=9. Ta tim duwoc a=b=3.

Vay x* +6x> +11x° +6x+1= (x* +3x+1)°

Cdch khac:

x* +6x° +11x* +6x+1

= x* +2X* (3X+1) + (9% +6x +1)

=x"+2x*(3x+1) + (3x +1)?

= (X* +3x+1)?

b) Tatim a, b, ¢, d sao cho:

3X* — 22Xy —4x+8y+7y* +1

= (3x+ay+b)(x+cy+d)

=3x" +(3c+a)xy +(3d +b)x + (ad +bc)y + acy® + bd

Pong nhat cac hé sd twong ting cuia hai vé ta duoc:
3c+a=-22;3d +b=-4;ad +bc=8;ac=7;bd =1
Tir bd=1, chon b=d=1 (vi 3d+b=-4).
Ta c6 a+c=-8, két hop véi 3c+a=-22, ta dwoc a=-1, c=-7.

Vay: 3x* +22xy —4x+8y+ 7y’ +1=(3x—y-1)(x =7y -1).

Dang 9: CHUNG MINH DANG THU'C
Phwong phap giai

e Bang cach phan tich da thiic thanh nhan ti ctia vé trai d€ dwa dang thitc vé dang
tich bang 0.
o Xét tirng thita s6 bang 0 rdi chiing minh dang thirc, nhidu trudng hop phai dung




dén dat an phu.

Vi du 25: Chttng minh rang néu a®+b’ +c¢® =3abc thi a=b=c hogc a+b+c=0.
Giai
Tt dang thizc da cho suy ra a®+b® +¢® —3abc = 0. Ta phan tich da thitc
a® +b® +¢® —3abc thanh nhan tt. Ta co:
b +¢*® = (b+c)(b* +c® —bc) = (b+c)[(b +c)* —3bc]
= (b+¢)* —3bc(b +c¢);
a’+b®+c®=a’+(b+c)®*—3bc(b+c)—3abc
=(a+b+c)[a’ —a(b+c)+(b+c)*]-3bc(a+b+c)
= (a+b+c)(@’+b* +c® —ab—bc—ca).
Do d6, néu a®+b®+c®*—3abc=0 thi a+b+c=0, hoac:
a’+b?+c’—ab-bc-ca=0 hay (a—b)’+(b-c)*+(c-a)’=0.
Suy ra a=b=c.
Vi du 26. Chttng minh réng:
(b—c)®+(c—-a)’+(a—b)*=3(a-b)(b-c)(c-a).
Giai
Pit x=b-c,y=c-a,z=a-b. Ap dung Vi du 25:
Xy +2 -3xyz=(x+y+2) (X2 +y*+2° —xy—yz—-2x) =0
(vi X+y+2=0)
Suy ra X*+Yy°+2° =3xyz , ttec la c6 diéu phai chitng minh.
Vi du 27. Phan tich da thitc (x+y+2)° —x* — y® —z° thanh nhan ti.
Ap dung chitng minh déng thirc:
(a+b+c)’—(a+b-c)’—(b+c—a)’—(c+a—b)® =24abc
Hudng dan
Str dung cac hang dang thicc A*~B® va A’ + B® nhan hai s6 hang dau va hai s§
hang cudi ta dwgc: 3(X+y)(y+2)(z+X).
Ap dung:

bat x=a+b-c;y=b+c-aj;z=c+a-b thi a+b+c=x+y+z

Dang 10. CHUNG MINH BAT DPANG THUC
Phwong phap giai

D€ chiing minh A>B a 1ap hiéu A-B va phan tich da hitc A-B thanh nhan tt. Sau d6 chiing
minh A-B>0.




Vi du 28: Cho a, b, c 13 d6 dai ba canh tam gidc. Ching minh ring:
a)a’(a’—c?)+b*(c* —a’)+c?(a’ —b?) <0 véi a<b<c
b)a(b—c)?+b(c—a)’ +c(a+b)> >a’+b®+c’.

Giai:
a) Ta phan tich v& tréi ciia bt déng thitc thanh nhan tir
a®(a®—c?)+b?(c* —a’)+c?(a’ —b?)
:a3[(b2—a2)+(a2—cz)}+b3(c2—a2)+cs(a2—b2)
=a*(b’-a’)+a’(a’ —¢?)+b*(c* —a’)+c*(a’ —b?)

—a’)(c®—a’)+(a’ —c*)(a’ -b°)

)( )[(a+b)(a2+ac+cz)}+(a—c)(a—b)[(a+c)(a2+ab+b2)]
[ )| (a+b)(a +ac+cz)—(a+c)(a2+ab+b2)]

)( a)(c—b)(ab+bc+ca).

Vio<a<b<Cnéna-b<0,c-a>0,c-b>0>0,b+bc+ca>0

Do dé: (a—b)(c—a)(c—Db)(ab + bc + ca) <0

Vay: a3(a2—c2)+b2(02—a2)+c2(a2—b2)<0 véia<b<c

(b
(a-
(a-
=(a-

b) Xét hidu:

a(b—c)®+b(c-a)’ +c(a+b)* >a’+b*+c°
{a(b—c)2 —aﬂ{b(c—a)2 —bs}{c(a+b)2 —cﬂ
= a[(b—c)2 —az}tb[(c—a)2 —bz}tc[(ehtb)2 —CZJ

=a(a+b—-c)(b—c-a)+b(c+b-a)(c—b—a)+c(a+b-c)(@a+b+c)
=(a+b—c)(ab—ac—a’® —bc—b*+ac+ab+bc+c?)
= (a+b-c)(2ab—a’ —b* +¢?)
= (a+ b—c)[c2 —(a—b)z}
= (a+b-c)(c+a—b)(c—a+hb)
Via, b, cla d0 dai ba canh ctia tam gidcnén:a+b-c>0;c+a-b>0,a+c—-a>0do
dé(a+b-c)(cta-b)a+tc—-a)>0
Vay: a(b—c)* +b(c-a)* +c(a+b)* >a® +b° +c’.
C.LUYEN TAP:
1. (Dang 1). Phan tich da thitc thanh nhan tu:
a)TX+7y b)2x?y — 6xy*
€)3x(x —1) + 7x*(x—1) d)3x(x—a)+5a(a—x)
2. (Dang 1). Phan tich da thirc thanh nhan ta:



a)6x* —9x® b)5y"+15y°

C)9x°y® +15x°y — 21xy? d)x?y?z + xy’z® + x*yz?
3. (Dang 1). Phan tich da thitc thanh nhan tu:

a)x> —6xy +9y?
c)x’ —64
£)0.125(a+1)° —1
4. (Dang 1). Phan tich da thitc thanh nhan tu:

b)x® +6x°y +12xy’ +8y*
d)125x° + y°

a)2x(x+1) +2(x+1) b)y?(x? +y)—zx* — 2y
c)4x(x-2y) +8y (2y-x) d)49(y - 4)> ~9(y +2)?
5. (Dang 1). Phan tich da thitc thanh nhan tt:

a)(2x +1)* —(x-1)° b)9(x +5)* — (x—7)°
€)25(x — y)* —16(x + y)? d)49(y —4)> —9(y + 2)?
6. (Dang 1). Phan tich da thitc thanh nhan tu:

a)x' +x*+x+1 b)x* —x® —x+1
C)X°y+Xxy> —x—y d)ax’ +a’y-7x-7y
e)ax” +ay —bx* —by fIX(X+1)* + X(x=5) = 5(x + 1)
7. (Dang 1). Phan tich da thitc thanh nhan tu:

a)3x* —12y? D)X —y? x4y

c)x® +3x* +3x+1-277°

8. (Dang 1). Phan tich da thitc thanh nhan tu:

a)X> —2Xy +y> — Xz +yz

c)a’x—ab+b—x b)x* —y* —x+Vy
d)3x*(a+b+c)+36xy(a+b+c)+108y?(a+ b+c)

9. (Dang 1). Phan tich da thitc thanh nhan tu:

a)x*—x—6 b)x* +4x* -5

¢)x* —19x—30 d)x* +x*+1

10. (Dang 1). Phan tich da thitc thanh nhan tt:

a)ab(a—b) +bc(b—c)+ca(c—a)

b)(a+b+c)’ —a*-b*-c°

c)4a’h® —(a’+b*—c?)

11. (Dang 1). Phan tich da thitc thanh nhan tt:

a)(1+x%)? —4x(1—x?)

c)81x* +4

12. (Dang 2). Tinh gia tri biéu thic

b)(x*—8)? +36



3) 48" 11 b)w—w 83
(36,5)" —(27,5)’ 180 !

C)A=x(2x-y)-z(y—-2x) v6i x=1,2;y=14;2=138

d)B=(x—-1)x*—4x(x—-1)+4(x—-1) voi x=3

13. (Dang 4). Tim x, biét:

a)(2x-1)"-25=0 b)8x® —50x =0

0)(x—2)(x* +2x+7)+2(x* —4)-5(x-2) =0

14. (Dang 4). Tim x, biét:

a)3x(x—1)+x-1=0 b)2x(x+3)-x*-3x=0

C)4x? — 25— (2x —5)(2x+7) d)x*+27+(x+3)(x-9)=0

15. (Dang 5). Chting minh rang:

a)2° —1 chia hét cho 73 b)5° —10* chia hét cho 9

16. (Dang 5). Chitng minh réng véi moi sd nguyén n thi:

a)(n+ 3)2 —(n —1)2 chia hét cho 8

b)(n+6)° —(n—6)" chia hét cho 24

17. (Dang 5). Chting minh rang véi n 1é thi:

a)n® +4x +3 chia hét cho 8 b)n®+3n? —n—3 chia hét cho 48

18. (Dang 6). Tim c4c cap s6 nguyén (x; y) thoa mot trong cac dang thire sau:
a)y(x—2)+3x—-6=2
C)Xy—X+5y—-7=0
19. (Dang 7). Phan tich cac da thitc sau thanh nhan t:

b)xy+3x—-2y—-7=0

a)(x2 + x)2 +4(x*+x)-12

b)(X* +x+1) (X* +x+12) 12

c)(x2 +4x+8)2 +3x(x2 +4x +8)+2x2
d)(x+1)(x+2)(x+3)(x+4)-24

20.(Dang 8).Phan tich da thitc thanh nhan tt
a)2x> —5x* +8x-3;

b)3x® —14x* + 4x +3;

€)12x* +5x—12y* +12y —10xy — 3.

21.(Dang 9).cho a +b +c =0 ,chiing minh cac dang thiic sau:



a)a® +b® +c® = 3abc;

b)2(a® +b° +¢°) =5abc(a’ + b* +¢?);

c)(@®+b®+c*)?=2(a* +b* +c*).

22.(Dang 9).cho 3 s8 a,b ,c thda a +b +c =1 va a°®+b® +c® =1 chirng minh

2005 2005 2005
+b =1.

a +C
23.(Dang 10).a b ,c 1a 3 canh ctia tam giac .Chiing minh rang :
a)a’+b®+c®+2abc<a’(b+c)+b’(c+a)+c’(a+b);
b)(a+b+c)® <9abc véi a<b<c;
c)2a’b® + 2b%*c? +2c*a’ —a* —b* —c* > 0;
d)4a’b® > (a® +b* —c?)%

§ 10.CHIA PON THUC CHO PON THUC

§ 11.CHIA PA THUC CHO PON THUC

A.TOM TAT LY THUYET

1.Quy tdc chia don thiic A cho don thiic B:

¢ Chia hé s6 cua don thitc A cho hé sO cua don thitc B.

e Chia tung ltiy thtra cua bién trong A cho Ity thira ctia cing bién d6 trong
B.

e Nhan cac két qua tim dugc véi nhau.

Vidu: 20x*y®z:4x%y =5x%y’z.

2.Quy tic chia da thitc A cho don thiic B:

Mudn chia da thitc A cho don thitc B ta chia mdi hang ttr ctia cho B rdi

cong cac két qua véi nhau.

Vi du: (16x"y* —20x%y* +8x°y?): 4xy® =
=16x"y% : 4xy? —20x°y" : 4xy® +8x°y* : 4xy® = 4x® —5xy® + 2X

B. CAC DANG TOAN
Dang 1: LAM TINH CHIA
Phwong phap giai

e Chia hai ltiy thtra ctia mot bién:
X" x"=x""(m>n>0).

e Quy téc chia hai don thic A va B.




e Quy téc chia da thtic cho don thc:

(A+B-C):D=A:D+B:D-C:D.

Vidul: (Baib9 .trang 26 SGK)

Lam tinh chia:

a)5°: (-5)°; b) G] :Gj ;

a)5°:(-5)* =5°:5* =5; b) (EJ ;(Ej _

0)(-12)° 8 ( 8] (Zj 8

Vidul: (Bai60 .trang 27 SGK)

Lam tinh chia:

a) X" (—=x)%; b)(—x)5 :(—x)3 : c)(=y)’: (-y)*.
Giai
a) X" (=x)? =x":x® =x% b)(—x)5 :(—x)3 :(—x)2 =X

Y)Y =Y.
Vidu3: (Bai6l .trang 27 SGK)

Lam tinh chia:

C)(—xy)"° 1 (-xy)®.
Giai

5 1
5 24:10 2 _ - 3:_ 3;
a)5xy XY=15Y =3V
3 1 32 3
b)= x3y®:| —=x? ij——.—x =—Zxy:
)4 y ( 5 y 41y 2)’

O)(xy)" : (-xy)° = (-xy)".
Vidu4: (Bai64 .trang 28 SGK)

Lam tinh chia:

a)(-2x’+3x*-4x%): 2%,

b) x*— 2x%y +3xy? :(—%xj;

2

a)5x°y" :10x°y; b)%x3y3 :(—%x y

)




0)(3x°y* +6x°y° —12xy) : (3xY).
Giai

a)(—2x°+3x°—4x%):2x? =—x3+;—2x;
b) x*— 2x%y + 3xy? :(—%xj:—2x2+4xy—6y2;

C)(3x%y® +6Xx2y° —12xy): (3xY) = xy+ 2 Xy’ - 4.

Vidub5: (Bai65 .trang 29 SGK)
Lam tinh chia: [3(x —y)* +2(x—y)® —5(x— y)z] (y=x)2
Giai

Tac6 (Y=X)' =(X~-Y)" nén:
[30x= )" +2(x= ) =5(x=y)* |: (y =X)? =3(x-y)* + 2(x~¥) -5.
Dang 2: TINH GIA TRI BIEU THUC
Phwong phap giai

e Trwdc hét rat gon biéu thite bang cach chia don thitc cho don cshoawcj da thite cho
don thttc.

e Thay gia tri ctia bién vao biéu thirc da rut gon.

Vidu6: (Bai6l .trang 27 SGK)
Tinh gia tri biéu thikc sau:
15X*y°z* 15X y°7% véix =2,y =-10, z = 2004,
Giai
Tac6: 15X'y22 15X y°2* =3x°y. Vi x=2,y=-10 thi:
3x°y =3.2°(~10) = —-240.

Dang 3: KHONG LAM TiNH CHIA , XET XEM DA THUC A CO CHIA HET CHO
DON THUC B KHONG

Phuong phap giai

A muon chia hét choB thi moi hang ttt cua A déu phai chia hét cho B.

Vidu7: (Bai66. trang 29 SGK)
Khi giai bai tap :"Xét xem da thiic A= 5X* —4x* ~6X*y c6 chia hét cho
don thitc B = 2x*hay khong ?"
Ha tra 10i :"A khong chia hét cho B vi 5 khong chia hét cho 2".



Quang tra 10i:"A chia hét cho B vi moi hang tir cua A déu chia hét cho
B".
Y kién ctia em?
Giai
Y kién ctia em:quang tra 1oi dung.
Vidu8: (Bai63 .trang 28 SGK)
Khong lam tinh chia,hay xét xem da thic a c6 chia hét cho don thiic B
khong ?
A=15xy* +17xy° +18y?; B =6y,
Giai
A chia hét cho B vi 15xy2 ,17xy3,18y2 déu chia hét cho 6y2
C.LUYEN TAP
1.(Dang 1). Lam tinh chia

a)258_5]_2_ (ﬁjlz.(zjzzl. [£j25'(£j49
0 \2s) 5) 7 l9) \3)
b)( ;E x“ySZSJ gx yz°; “21xy°2°Txy*,
2.(Dang 1). Lam tinh chia
a)L3(a—b)’:5(a-b)’; b)—%(x— y)° :%(x— y)°.
c)(x*+8): (x+2).
3.(Dang 1). Lam tinh chia
a)(5x* - 2% +x°): 2x%;
b)(xy2 +%x2y3 +gx3yj:5xy;
c)(15x°y° - 20x*y* - 25x° v*) 1 -5x°y;
d)[——oxzyz +%xyz —5xyzzj:%xyz.

4.(Dang 2). Tinh gia tri cta biéu thiec (=15 x’y’z*): (6x% y'z")

voi x:—g,y:—g,z =10000.
3 2



§ 12.CHIA PA THUC MOT BIEN DA SAP XEP
A.TOM TAT LY THUYET

*Phép chia hai da thitc da sap x&p thuee hién twong tie nhuie phép chia hai s tu
nhién.

 Ddi voi hai da thitc mot bién A,B tuy v, B # 0ton tai hai da thitc duy nhat Q va R
sao cho A=B.Q+R,Trong d6 R=0 hodc bac cua R thap hon bac ctia B .Khi R=0 phép
chia A cho B 1a phép chia hét.

*Mudn tim hang tt cao nhat ctia da thitc thwong Q ta chia hang tt cao nhat ctia
da thtec bi chia A cho hang tir cao nhét cua da thirc chia B.

*D¢ tim hang t&r thi hai ctia da thiec thuwong ta chia hang t&r cao nhét cua du th
nhat cho hang t&t cao nhat cua da thic chia .

¢ Chia dén khi nao bac ctia da thitc du R bé hon bac ctia da thirc chia B.

B. CAC DANG TOAN
Dang 1. THUC HIEN PHEP CHIA DA THUC
Phuong phap giai

- Sép x&p da thitc mot bién theo lily thira giam dan.
- Cac budce chia da thiic da sap xép

+ Trinh bay phép chia nhw phép chia s tw nhién.

A+B+C|D+E

+ Chia hang t cao nhét ctia da thirc bi chia cho hang t&r cao nhat ctia da thirc chia ta duoc
hang ttt cao nhat ctia da thitc thuong.
+ Chia hang t& cao nhat ctia du th¢ nhat cho hang ttr cao nhat cua da thttc chia ta dugc

hang tir thit hai cua da thitc thuong.

Chii . Néu da thirc bi chia khuyét mot bac trung gian nao doé thi khi viét ta dé€ trong mot
khoang ting vdi bac khuyét do.

Vi du 1. (Bai 67, trang 31 SGK)
Séap xép cac da thitc sau roi lam phép chia :
a) (x3 —7x+3—x2):(x—3)
b) (2x4 —3x*-3x° —2+6x) : (x2 —2)
Giai
a)




X} —x?—7x+3] X-3
X3 —3x2 X2 +2x -1
2x> —Tx+3
2x% —6X
—x+3
—X+3
0
Vay (x3 —7x+3—x2):(x—3): X% +2x-1

b)

2x4 =33 —3x% +6x—-2 X2 -2

4 2
2X —4x 2x2 —3x+1

3+ x® +6x-2

-3 +6X
x? -2
_ x? -2
0

Vay : (2x*=3x°=3x% +6x-2) : (x* -2) = 2x* - 3x+1
Vi du 2. (Bai 69, trang 31 SGK)
Cho hai da thire A=3X"+X° +6X-5,B=x"+1 . Hay chia A cho B rdi viét A

dudi dang A=BQ+R
Giai
Thuc hién chia A cho B.
X' +x° +6Xx-5 X2 +1
3x'+ 3’ 3x*+x-3

x> —3x*+6x-5




—3x*+5x-5

—3x? -3

-5x+2
Vay: 3" +X°+6x-5=(x"+1)(3X* + x—3) +5x -2
Vidu 3. (Bai70, trang 32 SGK)

Lam tinh chia:

a) (15x°y* —6x°y —3x°y?) :6x°y .
b) (25%° -5x* +10x%):5%° .
Giai
a) (15x°y? —6x°y —3x°y?):6x°y =gxy—1—%y
b) (25%° =5x* +10x%) :5x* =5X° — x> +2
Vidu4. (Bai72, trang 32 SGK)
Lam tinh chia: (2X* +X°* =3x* +5x—=2): (x* = x+1).
Giai

2x + x3—3x*+5x-2 X2 —x+1

4 3 2

3x* —5x? +5x -2

3x® —3x% +3x

—2X?+2x-2

—2x?+2x-2

0

Dang 2: TINH NHANH
Phwong phap giai

St dung hang dang thitc ddng nho.

Vidub5. (Bai68, trang 31 SGK). Tinh nhanh:
a) (C+2xy+y2) 1 (x+Y);




by (125x° +1):(5x+1); ¢) (X2 =2xy+y?):(y-X)
Giai
a) (C+2xy+Y7) (x+y) = (X+Y)*:(x+y) =x+Yy
b) (125x° +1): (5x +1) = 25x* +5x +1
Q) (X =2xy+Y*):(y=x)=(y-x)": (y=x) = y-x
Vidu6. (BaiZl, trang 32 SGK)

Khong thue hién phép chia, hay xét xem da thitc A c6 chia hét cho da thic B
khong.

a) A=15x"—-8x%+x?; Bzéxz.
b) A=x*-2x+1, B=1x.
Giai
a) A chia hét cho B vi 15x*,8x%va x? déu chia hét cho %XZ.
b) A chia hétcho B vi A=(1-x)’.
Vi du 7. (Bai 73, trang 32). Tinh nhanh:
a) (4x2—9y2):(2x—3y) b) (27x3—1):(3x—1)
Q) (8x3+1):(4x2—2x+1) d) (x2—3x+ xy—3y):(x+ y)
Giai
a) (4x2 —9y2):(2x—3y):(2x—3y)(2x+3y):(2x—3y):2x+3y
b) (27x3—1):(3x—1)=9x2 +3x+1
0) (8x°+1):(4x* —2x+1)=2x+1
d) x*=3x+xy -3y =x(x=3)+y(x=3)=(x+y)(x-3)
Do d¢: (x2 —3x+xy—3y):(x+ y)=x-3

Dang 3. AP DUNG DINH Li BEZOUT DE PHAN TiCH PA THUC RA THUA SO
Phuwong phap giai.

e Dinh li Bézout.
Du trong phép chia da thitc f(X) cho X—2a la f(a) (f(a) la gia tri ctia da thic
f(x) tai X=2).

e H¢ qua.




-Néu f(x) chiahétcho X—2 thi f(a)=0.
-Néu f(a)=0 thi f(x) chiahétcho X-a.
Chitng minh: Lay f(X) chia cho X—@ dugcduwla A . Ta cé:
f(x)=(x-a).q(x)+4. (1)

Thay X=4 vao (1) ta duoc: f(a)=1.Vay f(a) la du trong phép chia f(X) cho
X—d.

Vi du 8. (Bai 74, trang 32 SGK)
Tim s8 @ d€ da thiee f (X)=2x>-3x"+x+a chia hét cho da thitc X +2
Giai
f (x) chia hét cho x+2 khi f(-2)=0 tc 1a khi:
2.(-2)"=3.(=2)" +(-2)+a=0=a=30.
Vi du 9. Cho da thitc f(X)=3x’-7x*+4x—4. Chting minh réng f (X) chia hét cho x—2.
Tim thuong trong phép chia f (X) cho x—2. Tl d6 hay phan tich da thiic
3x® —7x* + 4x— 4 ra thira s0.
Giai
Thay x=2 vao f(x) ta dwoc: f(2)=3.2°-7.2"+42-4=0. Vay f(X) chia hét cho x-2.
Thuc hién phép chia da thic f (X) cho x—2 ta duoc thuong la ¢ (X) =3x* —X+2.
Vay : 3x* —7x° +4x—4=(x-2)(3x* - x+2.)
Dang 4. TIM SO NGUYEN n PE BIEU THUC A(n)
CHIA HET CHO BIEU THUC B(n).

Phwong phap giai.

o Thuc hién phép chia da thic A(n) cho B(n).

e Giasit 2 _o(n)+ X" xéc dinh 1 de R 13 58 nguyen,

B(n) B(n) B(n)

Vi du 10. Tim tat ca cac gid tri nguyén cuaa I d€ 2n® +3n+3chia hét cho 2n-1.
Gidi
Thuec hién phép chia 2n* +3n+3 cho 2n-1 ta dwoc:

2n®+3n+3 5
— =N+ 2+ —.
2n-1 2n-1



e

2n-1

L2n*+3n+3

la s6 nguyén thi phai 1a s6 nguyén. Suy ra 2n—1 1a wdc ctia 5. Udc cua

5 bao gom cac sO 11, £5.
Véi 2n—-1=-1tacé n=0.
Véi 2n-1=1tacdé n=1.
Véi 2n-1=-5 tacd n=-2.
Véi 2n—-1=-1tacé n=0.
Véi 2n—-1=5 tacd n=3.
Vay vdin=0;1; -2; 3thi 2n® +3n+3chia hét cho 2n-1.

Tém lai 3x* —

453 +1= (x—l)2 (3x2 +2X +1).

e Tim cac nghiém cua da thitc véi mot bién nao dé da cho.

e Ap dung Dinh ly Bézout (dang 3).

D& tim du trong phép chia f(X) chox—a va tim da thitc thuong g(x)ta dung cac

cach sau:

+

+

+

Thay mot gia tri dac biét cua X goi la phwong phap xét gia tri riéng.
Thuc hién phép chia da thite f (x) cho f(x).

Dung so d6 Horner d€ tinh cac hé so cua da thic thuong va du nhu sau:
Giasu: f(x)=a,x"+a, X" +..+aX+a,;

q(x)=b, X" +b,_, X" +...+b,x+D,.

Cac hé s6 cta b, dugc tinh nhu sau :

an an—l an—z al
a b n bn—l bn—2 bl
=a, =ab,+a, =ab, ,+a,, =ab,+a

Dula A=ab +a,.

Chéng han, phan tich f (x)=3x*-4x®+1thanh nhan t&. Ta c6 X =1 la nghiém cua
da thite f(x) vi f(1)=0 nén f(x) chia cho x—1. Thuc hién phép chia da thuc

f (x) cho x-1 ta dugc thwong q(x)=3x>-x* —x-1 hodc dung so d6 Horner nhuw

sau:

3 -4 0 0 1

1 3 -1 -1 -1 0
Vay f(x)= (x—l)(?,x3 - x? —x—l).

Talai c6 q(1)=0 véi q(x)=3x’—x*—x—1 nén



q(x)= (x—l)(’&;x2 + 2x+1)

-1

-1

2

1

Dang 5. PHAN TICH DA THUC THANH NHAN TU BANG PHUONG PHAP XET GIA
TRI RIENG

Phuong phéap giai
Vi du 11. Phan tich thanh nhan t cc da thitc sau bang phuong phap xét gia tri riéng.
a) P=ab(a-b)+bc(b—c)+ca(c—a);
b) Q:a(b2 —c2)+b(c2 —a2)+c(a2 —bz);
Giai
a) Néu thay a boi bthi P=b?(b-b)+bc(b—c)+cb(c—b)=0nén P chia hét cho a—b. Vi
vai tro ctia a,b,c nhuw nhau trong da thitc nén P chia hét cho (a—b)(b—c)(c—a). Trong
phép chia d6, da thitc bi chia P ¢6 bac ba d6i v6i cac bién, da thite chia(a—b)(b—c)(c—-a)
cling c6 bac ba d6i véi cc bién nén thuong 1a hang s8 k . Trong hang dang thuic :
ab(a—b)+bc(b—c)+ca(c—-a)=k(a-b)(b-c)(c-a)
Ta cho cac bién nhan cac gia tri riéng a =2, b=1, c=0ta duoc:
211+0+0=k.1.1.(-2)=>k=-1.
Vay P=(a-b)(b-c)(a-c).
b) Twong tw Q=(a—b)(b—c)(c-a).
Vi du 12. Phan tich da thitc a® +b® +¢® —3abc thanh nhan ti.
Giai
Cach 1. Xem f (x)=a’—3abc+b’+c’la da thirc bac ba d6i vdi a. Ta co:
f(~-b—c)=—(b+c)’ +3(b+c)bc+b*+c*=0.
f (a) chia hét cho a+b+c. Thyc hién phép chia da thiic f(a) cho a+b+c hodc ding so

d6 horner dé tim da thic duong:

1 0 -3bc b* +c®

—b-c 1 —b-c b?+c?—bc 0

Da thtte thuong q(x)=a’—(b+c)a+b*+c’—bc.

Vay: f (a):(a+b+c)[az—(b+c)a+b2 +c? —bc].



Hay: a®+b®+c®—3abc = (a+b+c)(a* +b*+c* —ab—bc—ca).
Céch 2. Thay abdi —b—c thi da thitc ¢d gid trila 0 nén P =a®+b®+c®-3abc chia hét cho
a+b+c.
P ¢ bac ba ddi vdi cac bién, a+b+c va cé bac mot nén thuwong la da thic bac hai doi voi
cac bién va a,b,c ¢é vai tro nhw nhau nén thuong c6 dangk (a2 +b% +¢? ) +1(ab+bc+ca)
v6i kl 1a hang s8. Ta c6 hang dang thic:

a’+b®+c®-3abc = (a+b+c)k(a® +b*+c®)+I(ab+bc+ca)] .

Thay a=1b=c=0 ta dwoc k=1.

Thay a=b=1b=0 taduwoc: 2=2(2+I) suyra l=-1.

Vay : a’+b® +c®—3abc = (a+b+c)(a® +b? +c*—ab—bc—ca) .

Dang 6. TIM CAC HE SO DE DA THUC f(x) CHIA HET CHO g(x)
Phuwong phap giai

+ Pa thirc f(x) goi Ia chia hét cho da thic g(x) néu co da thic g(x) sao cho / (¥) =&(x).q(x)
Chéng han : X" +X° +1 chia hét cho X +x+1 yj
Xt = +x+ ])(J.':' —x+1)

« Bé xac dinh c4c hé sb cua da thirc sao cho f(x) chia hét cho g(x) ta sir dung mét trong cac
phuong phép :

+Binh Ii Bezout : * Néu f(x) chia hét cho ¥~ thi /(@) =0«
+ Thuc hién phép chia da thirc tim da thuc du r(x) .
J () =g(x)g(x)+r(x)  ay d6 cho "X =0

+ Dung ddng nhat .

g(x)=x“-3x+2.
Tim da thttc thuong.
Giai
Cich 1. Phéan tich g(x) thanh nhan tu:
g(X) = x> =x=2x+2=x(x-1)-2(x-1) = (x=1)(x-2) .
Néu f(x) chia hét cho g(x) thi f(x)chia hét cho x—1 va chia hét cho Xx—2 . Theo
dinh li Bezout ta c6: f(1)=0 va f(2)=0 .Thay x=1x=2 vao f(x)ta duwgc:1l+a+b=0 va
16+4a+b=0 .Te ddésuyra a=-5b=4.



Thuec hién phép chia da thie f(x) = x* —5x* +4 cho da thiec X* —3x+2 ta dugc
thuong (x) = x* +3x+2 .
Cdch 2. Lay da thiec f(x) chia cho da thiee g(X) dwgc da thiee dw
r(x)=(3a+15)x+b-2a-14 va da thirc thwong q(x)=x*+3x+a+7 .

x* +ax? +b X" —3x+2
X 3y +2x2 X*+3x+a+7
3x*  +(a-2)x? +b
3x° -9x? +6X
(a+7)x? —6X +b
(a+7)x* —3(@+7)x +2(a+7)
(3a+15)x+b—-2a-14

D& f(x)chia hét cho g(x) thi dw r(x) = (3a+15)x+b—2a-14 phai dong nhat bang 0
tkcla: 3a+15=0 va b-2a-14=0 .Suy ra a=-5b=4 . Khi d6 da thic thuwong
q(x) =x*+3x+2 .
Cdch 3. Gia st da thitc thuong q(X) = x* +cx+d . Ta c6 dong nhat hai da thic:

x* +ax’ +b=(x* -3x+2)(x* +cx+d) .
Thuc hién phép nhan da thirc 6 v€ phai ta duoc:
x'—ax® +b=x*+(c-3)x*+(d +2-3c)x* +(2c—3d)x+2d .
Titdoésuyra: c-3=0,d+2-3c=a,2c-3d =0,b=2d .Hay c=3,d=2,a=-5b=4.
Vay véi a=-5b=4 thi f(x)chia hét cho g(x) va da thitc thuong q(x) = x* +3x+2 .
Dang 7. TIM DU TRONG PHEP CHIA PA THUC
Phwong phap giai

* Du trong phép chia da thirc f(x) cho g(x)la da thirc »(x)vdi bac cia r(x) nhd hon bac cia g(x)
J(x)=g(x).q(x)+r(x) (bac r(x)<bac g(x)).
« Du trong phép chia f(x) cho x—« 12 f(a) . Détinh f(a)ta ding so d6 Horner (xem dang 5).

That vay, giastr: f(x)=(x—a)g(x)+r. V6i x=«a tacd: f(a)=r .

Vidu14. Tim duw trong phép chia da thttc:

a) f(X)=1+x"+x" +x°+...+x®

cho x+1;
b) f(X)=2x"-70x*+4x*-x+1 cho x-6 ;

Giai



a) Du trong phép chia f(x) cho x+11a f(-1)=51.
b) Du trong phép chia f(x) cho x—61a f(6)=>571.
2 Jo o o 4 | |1
6 |2 |12 |2 |16 |95 |s571
Vidu15.  Tim du trong phép chia da thic f(x)=x"+x+1 cho da thic g(x)=x>-x.

Giai
Cdch 1. Thuc hién phép chia da thiic f(x) cho g(x) ta duoc:

5

X°  +x+1 | x¥-x
XX x* +1
X+ X+1

 X—x
2x+1

Do d6: x°+x+1=(x’ = x)(x* +1)+2x+1. Vay du can tim la 2x+1.
Cich 2. Gia su f(x)=(x*-x)q(x)+r(x). Vi bac cua g(x) la 3 nén bac cua r(x) khong
qua 2.
bit r(x)=ax*+bx+c, ta c:
X°+x+1=x(x-1)(x+1)q(x)+ax’ +bx+c (1)
Lan lwgt thay x=0, —1,1 vao (1) ta duoc:
c=-la-b+c=3 a+b+c=-1.
Suyra a=0,b=2,c=1. Vay du can tim la 2x+1.
Vidu 16. Cho da thtic f(x), cdc phan du trong cac phép chia f(x) cho x va cho x-1 Ian
lwotla 1 va 2. Hay tim phan dw trong phép chia f (x) cho x(x-1).
Giai
Theo Dinh 1i Bézout ta ¢6 f(0)=1 va f(1)=2. Vi x(x-1) c6 bac hai nén dw trong phép
chia f(x) cho x(x—1) c6 bac khong qua 1. Gia st dwla r(x)=ax+b ta co:
f(x)=x(x-1)q(x)+ax+b (1)
Thay x=0 vao (1) ta duoc: f(0)=b=1.
Thay x=1 vao (1) ta dugc: f(l)=a+b=2.
Tt d6 suy ra a=b=1. Vay du can tim la x+1.
C.LUYEN TAP
1. (Dang 1). Sap x&p cac da thitc r6i lam phép chia:
a) (6x6 +2x° = 2x* =15%° + x? +7x—2) , (x+3x2 —1);



b) (17x* —6x* +5x° = 23x+7):(7-3x" - 2x);
2. (Dang 2). Lam tinh chia:
a) (15x3y4 ~-10x°y* +5xy3) : (—5xy2);
b) [ 7(2x-5y)(2x+5y)-2(14x* -3y’ ) |:(-3y).
3. (Dang 2). Thuc hién phép chia da thitc sau day bang cach phan tich da thtic bi chia
thanh nhan ta:
a) (x5 + X3+ x° +1) . (x3 +l);
b) (x2 +5x+6):(x+3);
C) (x3 + X —12) H(x—2).
4. (Dang 3). Xac dinh a dé da thitc x°—3x+a chia hét cho (x —1)2 .
5. (Dang 4). Tim tat ca s6 nguyén n dé& 2n*+n-7 chia hét cho n-2.
6. (Dang 5). Dung so d6 Horner hay phén tich cac da thitc sau thanh nhan tu:
a) X*—7x—6; b) x*+4x* —7x-10;
c) X*—6x*+11x—6; d) x®-19x-30.
7. (Dang 5). Phan tich cac da thitc sau thanh nhan tir bang phuong phap xét gid trj riéng:
a) (a+b+c)3 —a®-b*-c%
b) a’(b—c)+b’(c—-a)+c’(a—h);
C) (a+b+c)5 -a°-b°-c’%
d) 2a’h?+2b%c® +2c’a’*—a* —b* —c”.
8. (Dang 6). Xac dinh a b d€ da thuc f(x)=x*-3x’+x’+ax+b chia hét cho da thic
g(x)=x*-3x+2.

9. (Dang 6). Xac dinh m dé da thitc x° +y® +2° +mxyz chia hét cho da thiic x+y+z.

10.  (Dang 7). Xac dinh a, b d& da thiee f(x) =x" +ax’+b chia hét cho x* -1 c6 du la
2x+1

11.  (Dang 7). Tim du trong phép chia:

a) f(X) =—X+2x* =3x* +...+ (=1)"nx" cho x+1;

b) f(x) =% —x>*+2x* -4 cho x*-1.

12. (Dang 7). Xac dinh a,b d€ da thitc 2x° +ax+b chia cho x+1 dw -6, chia cho x-2 du
21.



ON TAP CHUONG I
A. BAITAP ON TRONG SGK
75. Lam tinh nhan:

a) 5xA.(3x*-7x+2); b) %xy.(szy—3xy+ y?)
Giai

a) 5x*(3x* = 7x+2) =15x* —35x°> +10x?;

b) %xy.(szy—3xy+ yz):%x3y2—2x2y2+§xy3.

76. Lam tinh nhan:
a) (2x* —3x)(5x* —2x+1) b) (x—2Yy)(3xy +5y° +X)
Giai
a) (2x* —3x)(5x* —2x+1) =10x* —4x® + 2x* —15x> + 6x* - 3x
=10x* —19x® +8x* —3x.
b) (X—2y)(BXy +5Yy° +X) =3xy +5xy* + x* —6xy* —10y> — 2xy = 3x°y — xy* + X* =10y°® — 2xy
77.  Tinh nhanh gia tri cac biéu thitc sau:
a) M =x*+4y® —4xy tai x=18 va y=4;
b) N =8x*-12x*y +6xy° —y® tai x=6 va y=-8.
Giai
a) Taco M =(x-2y)*. Véi x=18 va y=4 thi:
M = (18- 2.4)2 =10? =100.
b) N=(2x-y)’. Véi x=6 va y=-8 thi:
N = (2.6+8)° =8000.
78.  Rut gon cac biéu thirc sau:
a) (x+2)(x=2)—(x-3)(x+1);
b) (2x+1)°+(3x-1)%+2(2x+1)(3x-1).
Giai
a) Taco (X+2)(x—2)—(x=3)(x+1) =x*—4—(x*+2-3x-3)
=X*—4—x*—X+3x+3
=2x-1
b) (2x+1)%+(B3x-1)%+2(2x+1)(3x-1) =[(2x+1) + 3x-DJ
= (5x%) = 25x°.
79.  Phan tich cac da thic sau thanh nhan ta:
a) X’ —4+(x-2)° b) x*—2x* +x—xy’
b) x® —4x* —12x+27

Giai



a) X2 =4+ (x-2)" =(x=2)(x+2) +(x-2)°
=(X=2)[(x+2)+(x—2)]=2x(x—-2)
b) X’ -2x"+x-xy’ =x(x* - 2x+1) - xy*) = X[(x-1)* - y°]
=X(Xx-1-y)(x-1+y)
) X} —4x* —12x+27 = (x* +27) - 4(x +3)
= (X+3)(x* —=3x+9) - 4(x +3)
= (x+3)(x* —=3x+5).
80. Lam tinh chia:
a) (6x° —7x* —x+2):(2x+1)
b) (X" = x>+ X2 +3x) 1 (X* =2x+3)

c) (X —y* +6x+9):(x+Yy+3).

Giai
a)
6x° —7x* —x+2 2x+1
S 3x* —5X+2
~10%x* —x+2
-10x* —5x
- 4X+2
4X+2
0
Vay (6x° —7x* —x+2):(2x+1) = 3x* =5x+2
b)
x* =%+ x* +3x X —2x+3
) x* —2x° +3x? X* + X
_ x* —2x% +3x
x® —2x% +3x
0

Vay: (X' = x>+ x> +3x): (x> =2x+3) = x> + X
) X -y +6x+9=(X"+6x+9)-y° = (x+3)° -y’
=(X+3-y)(X+3+Y)
Do d6: (x> —y* +6x+9): (X+y+3) = (X+3-y)(x+3+Y)
81. Tim x, biét:

2) %x(x2—4):0 b) (X+2)° - (X—2)(x+2) =0

©) X+24/2x2+2x° =0.



b)

83.

Giai

(2 2 .

Ta co: EX(X —4):§X(X—2)(X+2).Do do:
%x(x—Z)(x+2):0 khi x=0, x=2 hodc x=-2.

(Xx+2)" = (Xx=2)(x+2) = (X+2)(X+2—x+2) =4(x+2).
Vay 4(x+2)=0 khi x=-2.
X(1+24/2x+2x%) = 0 hay x(1+2+/2x)?=0.

1
Vay x=0, Xx=—F—.
Y 72
Chttng minh réng:

X2 =2xy+y*+1>0 véimoi x,y;
X—x*-1<0 véimoi X
Giai

Tacod X*=2xy+y* +1=(x-y)*+1. Vi (x=y)*>0 nén (x—y)*+1>0 véimoi X,y

X=X —1=—(X*-X)-1=— ooxi 1),3
2 4) 4

( 1Y 3
=—|X—=| ——<0voéimoi X.
2 4

Tim neZ d& 2n° —n+2 chia hét cho 2n+1
Giai
Tacé: 2n* —n+2=(2n+1)(n-1)+3.
2n*—n+2 chiahétcho khi 2n+1 1a wdc cta 3.
Udc ctia 3 bao gom +1, +3.
Ttr d6 tim dwoc ne{-1;0;1;,-2}.
B. BAITAPBO SUNG

Phan tich cac da thitc sau day thanh nhan tt:
a’-7a-6;
a’+4a’-7a-10;
a(b+c)*+b(c+a)’ +c(a+b)*—4abc;
(@’ +a)*+4(a’ +a)-12;
(X +Xx+)(X*+x+2)-12;
X%+ X+1;
X0+ x°+1;
X (z2=y*)+y (x=2°) +2°(y - x*) +xyz(xyz -1);

(X+y+2)°—(x+y-2°—-(y+z-x)° - (z2+x-y)’.



Cho a, b, ¢ € Q théa diéu kién ab+ac+bc =1. Chitng minh rang (1+a?)(1+b?)(1+c?)
la binh phwong cua mot s6 hiru ti.

a) Phan tich thanh nhan t& x* +y® + 2> —3xyz;

b) Chttng minh rdng néu x> -yz=z2, y*-zx=b, z2-xy=c¢ (x,y,z€Z) thi ax+by+cz
chia hét cho a+b+c.

Tim céc cdp s6 (X;y); X,y € Z théa man dang thtkc:

a) X+Yy=xy b) 5xy —2y* —2x* =-2.

Xac dinh a sao cho (10x* —7x+a) chia hét cho (2x—3).

Tinh gid tri ctia biéu thiec X +3xy + y° biét x+y =1.





