CACH NHAN PON THU'C, PA THUC VOI PA THUC
A. Cach nhan don thuac vai da thac
l. Quy tic:

Mudn nhan mét don thic véi mot da thiee, ta nhan don thic d6 véi ting hang tir
cua da thurc roi cong cac tich caa chung lai véi nhau.

V&i moi X,y =0;m,neN,m>n thi:

XM " —

X".y" = (xy)"

I1. Cac dang bai

Dang 1: RGt gon biéu thic sir dung phép nhan da thirc véi don thikc
1. Phwong phap giai:

- Str dung quy tc nhan da thirc v6i don thire dé pha ngoic va két hop vai céc
phep toan lién quan dén Iy thtra dé rut gon biéu thirc

2. Vi du minh heoa
VD1: Lam tinh nhan:
a, 2x°.(3x% +2x)

= 2x%.3x% + 2x%.2x

= 6X° +4x°

b, 3x.(X* +2x +2)

= 3x.X* +3X.2X +3x.2
= 3x° +6X* + 6X

C, §x3.(3x4 —2x* +1)

= gx3.3x4 —gx?’.Zx2 +Zx3.1
3 3 3

4 2
=2x' —=x*+=x°
3 3
VD2: Rt gon biéu thic:
a, M= 2x2(x3 —x? +1)+4x(x4 —2x° +1)
= 2X2 X3 — 2X2 X% 4+ 2X%. 1+ Ax.x* — Ax.2x3 + 4x

= 2X° — 2X* +2x® +4x° —8x* +4x



2X° +4x° — 2x* +8x* +2x® +4x

6> —10x* + 2x* + 4X
b, N = x}(1+42x* —4x) +3x*(3—X)

X314+ x3.2x% —x34x +3x*.3—3x* x

x3 4+ 2x° —4x* +9x* —3x°

2x° —3x° + Ox* —4ax* +x3

—x° 4-5x* +x°
Dang 2: Tinh gia tri biéu thirc cho truwéc.
1. Phwong phap giai:

Sir dung quy tac nhan da thuc véi don thire dé rit gon biéu thirc da cho sau do
thay cac gia tri cua bien vao biéu thie da rat gon.

2. Vi du minh heoa
VD2: Thuc hién phép tinh réi tinh gia tri biéu thic:
a, A=3x.(2x* -1 taix=1

Ta co:

A = 3x.(2x* —1)
= 3x.2x* —3x.1
= 6x° —3x

Tai x = 1 thay vao biéu thirc A ta duoc:

A=6.1-31=6-3=3
2 72 : 1
b, B = 4x°.(X" +4x+2) tai X = >

Ta co:

B = 4x*.(X* +4x +2)
= 4X° X +4X°.4AX 4 4x%.2
= 4x* +-16x° 4 8x°

Tai x = % thay vao B ta dugc:

1)* 1)’ 1)
B=4/|= 16.|= 8.1 =
[2]+ [2]+ 2]




1 1 1
'16 8 4

+2 +2

S L

4
c, C = 2x.(3x* —5) taix =4

Ta co:
C = 2x.(3x* —5)
= 2X. 3x% - 2x.5
= 6x°> —10x
Tai x =4 thay vao C ta dugc:
C=6.4°-104
=384 -40
= 344.

Dang 3: Chitng minh rang gié tri ciia biéu thirc khdng phu thugc vao gia tri
cua bien
1. Phwong phap giai:

Sir dung quy tac nhan da thac véi don thire dé rit gon biéu thirc va két qua thu
duoc sau khi rut gon khong con chira bien

2. Vi du minh hea:

Chting to rang gié tri cua céc biéu thuc sau khéng phu thudc vao gié tri cua bién
X, biét:

a, A= C%x.[%x2 —3x4] +(BX)*(X* —1) + (—2x +9).x* —12
b, B = x.(2x® +X +2) —2x*(X* +1) +x* —2x +1
C,C=x.(2X+1D) —x*(X+2) + x> —x+3

Loi gidi:
a, A= 3x.[§x2 —3x4] +(BX)*(X* —1) + (—2x +9).x* —12

= 2x° —9x° +9x*(x® —1) — 2x® +9x* —12

= 2x% —9x° +9x° —9x? —2x° +9x* —12



= 2x°—2x® +(9x° —9x®) + (9x* —9x*) —12

=12

Vay gia tri caa biéu thuc A khdng phu thudc vao gia tri caa bién x
b, B= x.(2x® +X42) —2x*(X* +1) +x* —2x +1

= X2X XX+ X2 —2x*X* —2x2. 1+ x* —2x +1

= (2x4 +X° +2x)—(2x4 +2x2)+x2 —2x+1

= 2X* X2 4 2x —2x* —2x% +x* —2x +1

= (2x* —2x*) + (X* —2x* +X*) +(2x —2x) +1

=1

Vay gia tri caa biéu thic B khong phu thudc vao gia tri caa bién x
c,C=X(2x+1D) —x*(x+2)+x>—x+3

=X2X+ X1 - X°X—x%2+x*—x+3

= (2x2 +x)—(x3+2x2)+x3 —X+3

= 22X+ Xx—x*—2x* +x*—x+3

= (2x* =2x) +(x* = x)+(x—x) +3

=3

Vay gia tri cua biéu thirc C khdng phy thudc vao gia tri caa bién x
Dang 4: Tim x théa mén diéu kién cho trwéc:

a. Phwong phap giai:

- B1: Str dung quy tic nhan don thic véi da thiac dé pha ngoic

- B2: Nhém céc don thirc dong dang véi nhau lai va rat gon biéu thic o hai vé
dé tim x.

b. Vi du minh hea:

Tim x, biét:

a, 2.(5x —8) — 3.(4x —5) = 4.(3x — 4)+11
& 25x-2.8-34x+35=43x-16 +11
< 10x—-16-12x+15=12x-5
&-2X—-1=12x-5

&-2X-12x=1-5

&-14x=-4



b, 2X(6X —2x*) +3x*(x —4) =8

& 2X.6X —2%.2x* +3x°Xx —3x°.4 =8
& 12x% —4x° +3x° —12x* =8

& (12x° —12x%) + (3x° —4x°) =8

& —x’=8

=X =-8

SX=-2

Vay x = -2

B. Cach nhan da thic véi da thic:

. Quy tic:

Mudbn nhan mot da thic vai mot da thic, ta nhan mdi hang tir ciia da thuc nay
véi tirng hang tir caa da thic Kia roi cong tich véi nhau

Ta co0:

(A+B).(C+D)
=A.(C+D)+B.(C+D)
=AC+AD+B.C+B.D
Il. Cac dang bai:

Dang 1: RGt gon biéu thic
1. Phwong phap giai:

Sir dung quy tic nhan da thirc véi da thirc.
2. Vi du minh hoa:

VD1: Thuc hién phép tinh:
a, (2x +1).(3x - 2)
=2X.(3x-2) +1.(3x—2)
=2X.3Xx—-2x.2+13x-1.2
= 6X* - 4X +3x -2

= 6X° -X—2

b, (X* +x+1).(x—2)



= X°.(X—2) +X.(X—2) + 1.(x - 2)
= X3 2XP - X%-2X+ X -2
:x3+(—2x2+x2)+(—2x+x)—2
=x - x*-x-2

c, X.(xy — 1)(xy + 1)

= (x*y —x).(xy + 1)
X?y(xy +1) —x(xy + 1)

= X’y* + X’y —x’y — X

= x°y* — X

Dang 2: Chitng minh rang gia tri cia biéu thirc khdng phu thugc vao gia tri
cua bien

1. Phwong phap giai:

Sir dung quy tac nhan da thic véi da thire dé rit gon bicu thic va két qua thu
duoc sau khi rut gon khéng con chura bién.

2. Vi du minh hoa:

Chung minh rang gia tri cua biéu thuc sau khdng phu thugc vao gia tri cia bién
X, biét:

a,P=(Xx+2).x-3)—x(x-6)+7

Ta co:

P=(x+2).x-3)—x(x-1)+7
=x(x—=3)+2.(x=3)- X*+x+7

=X -3X+2Xx—6- X*+x+7

=X -X—6-X+x+7

= (X" - X*) + (x=x) + (7 - 6)

=1

Vay gia tri caa biéu thuc P khdng phu thudc vao gia tri caa bién x
b, Q=(X+2).3x—-1)—x(3x+3)—2x+7
Ta co:
Q=X+2).83x-1)—x(Bx+3)—2x+7
=X.(B8x-1)+2.3x-1)—x.(3x+3)—2x+ 7

=3x%-X+6X—-2-3x*-3x—2x+7



=(3x% - 3x*) + (6Xx — X —3x—2X) + (7 - 2)

=5

Vay gia tri caa biéu thac Q khong phu thudc vao gia tri caa bién x
C, T=2x-3)(2x+3) —x(3+4x) +3x +1

Ta co:

T=(2x-3)(2x+3)—x(3+4x) +3x+1
=2X.(2x+3)—-3.(2x+3) = x(3 +4x) + 3x + 1

= 4x° +6x—6Xx—9—3x- 4x* +3x +1

= (4%° - 4x?) + (6x —6x —3x + 3x) + (1 - 9)

= -8

Vay gia tri caa biéu thuc T khong phu thudc vao gid tri cia bién x
Dang 3: Tim x théa mén diéu kién cho truéc:

a. Phwong phap giai:

- B1: Sir dung quy tic nhan da thirc véi da thire dé phé ngoac

- B2: Nhom céc don thirc ddng dang véi nhau lai va rat gon biéu thirc & hai vé
dé tim x.

b. Vi du minh hoa:

a, (x—2)(x+3)—(x-3)(x+5)=0

< X(X4+3)—2(X+3) —X(X+5)+3(x+5) =0
ESXX+X3—-2X—2.3—XX—X5+3X+3.5=0
& X" +3X—2X—6—X* —5x +3x +15=0

& (X2 —X?) 4+ (3Xx —2X —5x +3X) +(15—-6) =0
& —Xx+9=0

&X=-9

Vay x = -9

b, Bx+2)(x+4)-(3x-1)(x-5)=0

S 3X(X+4)+2(x+4)-3x(x-5)+1(x-5)=0
SXX+3X4+2X+24-3xX+3Xx5+x-5=0
&3P+ 12x+2x+8-3x* +15x +Xx-5=0
(3% - 3x%) + (12x+2x + 15X+ X) + (8 —=5) =0
< 30x+3=0

& 30x=-3



Dang 4: Chitng minh ding thirc bang nhau:
a. Phwong phap giai:

Ta chon mét trong hai vé cua biéu thirc dé thuc hién phép nhan da thic véi da
thire, sau d6 rat gon da thire tich dé thu dugc két qua nhu vé con lai.

b. Vi du minh hoa:
Chang minh

8, X—y—2z =xX>+y’+2>—2xy +2yz — 22X
b, X+y—2z =x2+Yy?+7°42xy—2yz —22x
Giai:

a, Xét VT = x—y—z2

=(X-y-2).x-y-2)
=X(X-y-2)-y(X-y-2)-z(x-y-2)

= XP =Xy —XZ—yX+ y? +yz—7X+ 2y + 7°

= (X*+ Y+ 2°) = (xy +yX) — (X2 + 2X) + (yz + zy)
= (X*+ y*+ 2%) - 2xy — 2xzZ + 2yz

= (X*+ y?+ z?) — 2xy + 2yz — 2xz = VP (dpcm)
Vay X—y—2z  =x2+y?+22—2xy +2yz —22X
b, XétVT= X+y—2z°

=(X+y-2).x+y-2)
=X(X-y-2)+y(X-y-2)-z(X-y-2)

=X+ XYy—XZ+yx-Yy?-yz—zx+zy + Z°

= (X? - Y2+ %) + (xy + yX) — (Xz + 2X) - (yz - zy)
= (X2 - y2+ 7%) + 2xy — 2XZ - 2yz

= (X*+ y?+ z°) + 2xy - 2yz —2xz = VP (dpcm)

Vay X+y—2z °=x2+y?+7% +2xy —2yz — 27X
y



C. Bai tap tw luyén
Bai 1: Thuc hién phép tinh:
a, -2xy®. X%y - 2x’y* +5xy°

b, 2x . x*-3x*—x+1
c, 3x? 2x* —x +5

2 1 1
d, |-10x* +=y-=z[.|-=x
bS:
a, —2x'y* +4xy* —10x%y°

b, —2x* +6x> + 2x* — 2X
c, 6x° —3x3 +15x2

1 1
d, 5x*y — =xy? + =xyz
y 5 y 5 y
Bai 2: Thuc hién phép tinh:
_ﬂxy
3

b, 4xy+3y-5x X%y

a, 3x’y—6xy+9x .

c, 3x% 2y — 1 —[2x2. Sy—3 —2x. x—1
d, 25x -4 3x-1 +7x 5-2%°

bS:

a, —4x°y® +8x°y* —12x%y

b, 4x%y* 4 3x’y* —5x’y

C, —4x’y +5x° —2x

d, —14x° +48x + 4
Bai 3: Thuc hién phép tinh rdi tinh gia tri cia cac biéu thirc sau, biét:

Q) A=7X X-5 +3 x-2 v6ix=0

b) B=4x 2Xx-3 -5X X-2 Vvoix=2.



c)C=a”a+b -ba*-b*> +2013,véia=1,b=-1

dD=m m-n+1-nn+l-m,vodi m=—§;n=—%.

bS:

a,A=-6

b,B=8

¢, C=2013

d D=0

Bai 4: Chiing minh rang cac biéu thirc sau khdng phu thudc vao gia tri cia
bien x, biet:

) A=x 2x+1 -x*> x+2 + x*-x+3

b) B=x x> +2x*-3x+2 — x*+2x x°+3x x—1 +x-12

c) C=3xy” 4x* -2y —6y 2x’y+1 +6 xy° +y-3

dD=3x x-5y + y-5x -3y -1-3 x*—y°

DS:
a,A=3
b,B=-12
c,C=-18
dD=-1

Bai 5: Tim x, biét:
a, X(x? +2)+2X[1—%x2]:4

b, (2x)*(x —1) 4+ x(x* +4x) =40

c,3x(x—2)-3(x*—3)=8
bS:

a,x=1

b,x=2

Bai 6: Thuc hién phép tinh:



a, (X + 3)(x — 4)
b, (X — 4)(x* + 4x +16)
¢, (xy* —1)(x’y +5)

1 1 )
d, 4.[x —E][X +§](4x +1)

bS:

a, X*—x—12

b, x* —64

¢, X’y?* +5xy* —x’y —5

d, 16x* —1

Bai 7: RUt gon rdi tinh gia tri clia cac biéu thirc sau:

a, A=(3x+2) (9X2 —6X+4)tai x = %

b) B=(x+1)(x7—x6+x5—x4+x3—x2+x—1) tai X =2

2

C) C=(x+1)(x6-x5+x4-x3+x -X+1) taix=2

d D= 2x(10x2 -5x-2) - 5x(4x2 -2x-1) taix=-5
bS:

a,A=9

b, B =255

c,C=129

dD=-5

Bai 8: Chiing minh rang gia tri ciaa cac biéu thirc sau khdng phu thudc vao
gia tri caa bien x:

aA) A=(5x-2)(x+1)—-(x-3)(bx + 1) -17(x + 3)
b) B=(6x-5)(Xx+8)—(3x—-1)(2x + 3) - 9.(4x - 3)
C) C=x(2x+1)-x2(x+2)+x3-x+3

d) D= (X +1)(x%-x +1) - (x -1)(x? + x +1)

bS:

a, A=-50

b, B=-10



c,C=3

d,D=2

Bai 9: Tim x, biét:

a, (X2 —4X +16) (X + 4) — x(X + 1)(x + 2) + 3x*=0
b, (8x + 2)(1 — 3x) + (6x — 1)(4x — 10) = -50
C,3.(1-4x)(x—-1)+4(3x+2)(x +3) =38

d)5.(2x +3)(x +2) —2(5x —4)(x — 1) =75

bS:

a, X =32

b,x=1

C,X=—
59

d,x=1

Bai 10: Ching minh:

a, (X+2)(x-— 2)(x2 +4) = x* —16
b, (x* —xy +y)(x +y) =X’ +y’
DS:

a, (X +2)(x — 2)(x® 4+ 4) =x* —16
Taco: VT = (X +2)(x — 2)(x2 +4)
= (x2—2x+2x—4)(x2+4)

= (X2 —4)(X* +4)

= x* —4x® +4x*—16

= x*~16=VP (dpcm)

b, (X* —xy +y*)(x +y)=x>+y°
Ta co:

VT = (x* —xy +y*)(x +)

= 33 Xy — X2y — xy? 4 xy? 4+ y°

=x3+ y3= VP (dpcm)



Bai 11: Tim ba s6 tw nhién lién tiép, biét tich cia hai s6 sau Ié6m hon tich
ciia hai s6 dau 1a 52.

bS:

Goi ba s6 tu nhién lién tiép lan luot 1a: x, X + 1, X + 2 (xe N).
Ta c6 tich cua hai s6 dau 1a x.(x + 1)

Tich cua hai s6 sau 1a: (x + 1)(x + 2)

Vi tich cua hai s6 sau 16n hon tich cua hai s6 dau 1a 52 nén ta co:
(X+1)(X+2)—x(x+1)=52

= X X +2X+2 - x> —x=52

& 2x =52

& X =26

Vay ba s6 tu nhién lién tiép 1a: 26, 27, 28.

Bai 12: Cho a va b 1a hai s6 tw nhién. Biét a chia cho 5 dw 1, b chia cho 5 duw
4. Chitng minh ab + 1 chia hét cho 5

DS:

TacdachiachoS5dulnéntadita=5x+1 (X € N)
Talaicobchiacho5dud4néntadatb=5y+4(y €N)
Ta co:

ab+1=05x+1)(5by+4)+1

=25xy +20x + 5y +4 +1

= 25Xy + 20x + 5y + 5

=5.(5xy +4x +y + 1): 5 (dpcm)

Bai 13: Ching minh 2n?(n +1) — 2n(n? +n — 3) chia hét cho 6 véi mei s6
nguyén n.,

DS:

Ta co:

2n?(n+1)—2n(n®> +n—73)

= 2n%+2n%2 —2n®-2n% +6n
=6n: 6 (dpcm)

Bai 14: Chitng minh n(3 —2n) — (n — 1)(1 + 4n) — 1 chia hét cho 6 véi moi sb
nguyén n



bS: chirng minh twong tyu bai 13.



