NHUNG HANG PANG THUC PANG NHO

A. Binh phwong ciia mdt tong, binh phwong ciia mét hiéu va hiéu hai binh
phwong.

. Ly thuyét:

1. Binh phwong ciia mdt tong:
(A+B)?> =A%+ 2AB+B?

2. Binh phwong ctia mgt hiéu
(A—B)2=A%2_2AB+B?

3. Hiéu hai binh phwong

A% —B2%= (A-B)(A +B)

Il. Cac dang bai:

1. Dang 1: Thuc hién phép tinh
a. Phwong phap giai:

Str dung truc tiép cac hang dang thie da hoc dé khai trién céc biéu thic
b, Vi du minh hea:

VD1: Thuc hién phép tinh:

a, (x—2)?

= x?—2x2+2?

= X% —4x+4

b, (2x +1)?

= (2x)% +2.2x.1+1°

= 4x% +4x +1
c,(3x—-1)(3x+1)

= (3x)% —1?

=9x? -1

VD2: Viét c4c biéu thirc sau dudi dang binh phuong mot téng hoic binh
phuong mot higu:

a, 4x* +4x+1
b, x> —8x +16



Giai:

a, 4x* +4x +1

= 2x " 42.2x1+1
=(2x +1)°

b, x> —8x +16

= x* —2.X.4+ 4

= x—4°
2. Dang 2: Chirmg minh cac ding thirc
a. Phwong phap giai:

Ap dung linh hoat cac hang dang thuc, lya chon vé c6 thé dé dang ap dung cac
hang dang thic.

b. Vi du minh hea:

Chutng minh cac dang thac sau:
a, X° +y2 :(x+y)2 — 2Xy

X6t VP = (X +Y)? —2xy

X2 +2xy+y2 — 2Xy

x? + y2 = VT (dpcm)

2 2
b, a-b = a+b —4ab

XétVP= a+b —4ab

a’ + 2ab+b® —4ab

= a’ —2ab + b?

= (a—b)* = VT (dpcm)

C, 4x* +1=(2x —1)* +4x
Xét VP = (2x —1)% 4 4x

= (2x)* —2.2x.1+1% + 4x
= 4x® —4X +1+4x

= 4x* +1= VT (dpcm)



3. Dang 3: Tinh nhanh

a. Phwong phap giai:

Ap dung linh hoat cac hing ding thac cho cac sé tu nhién
b. Vi du minh hoa:

Tinh nhanh:

3,22 = 20+2°

= 20° +2.20.2+2°

=400+80 +4

=484

b, 99° = (100 —1)?

=100% —2.100.1+ 1

=10000-200 +1

= 9801

¢, 19.21 = (20 — 1)(20 + 1)

= 20° —1°

=400-1

=399

4. Dang 4: Tim gia tri I6n nhat, gia tri nhé nhat cia biéu thirc
a. Phwong phap giai:

Str dung céc hang dang thiic va can cha y:
A*>0va -A*<0

b. Vi du minh hea:

a, Chitng minh 9x* —6x -+ 31uén dwong véi moi X
Giai:

Xét: 9x* —6X +3 = 9X* —6X +1+2

= (3X)* —2.3x.1+1° +-2

= (3x+1)°+2

Taco: (3x +1)* >0 véi moi x

= (3x +1)* +2>2 > 0 véi moi X



Vay 9x* —6X + 31udn duong véi moi X

b, Chitng minh: —x* —4x —7 ludn am véi moi x
Xét: — x> —4x—7 = —x*—4x—4-3

= —(xX*+4x+4)-3

= —(x+2)*-3

Taco: (X +2)° >0 voi moi x

= —(x+2)* <0 vé&i moi x

= —(x+2)* —3<—3< 0 Vi moi x

Vay —x* —4x —7 ludn &m véi moi X.

¢, Tim gia tri nho nhat cua biéu thie M = x> —3x +5
Ta co:

M= x*>—-3x+5
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Vay gia tri nho nhat cua biéu thiec M = 1 dat duoc khi x :%
B. Lap phwong ciia mdt tong hoic mét higu:
. Ly thuyét:
1. Lap phwong ciia mdt téng:
A+B°=A°+3A’B+3AB? 4B’
2. Lap phwong ciia mot hiéu:
A—B’=A°—3A’B+3AB? B’
Il. Cac dang bai:

1. Dang 1: Sir dung hang ding thire dé khai trién va rat gon biéu thic va
tinh gia tri biéu thic:

a. Phwong phap giai:

Sir dyung hang dang thirc da hoc dé khai trién va rat gon biéu thuc.
b. Vi du minh hea:

VD1: Thuc hién phép tinh:

a, 2x—1°

= 2x °—3.(2x)%.1+3.2x. 1 -1

= 8x° —12x* +6x—1

b, x+4 :

= x*4+3x°.4+3x4*+4°

= x® +12x° 4+ 48x + 64

VD2: Rt gon biéu thic:

A= 3x—1"—4x(x—2)+ 2x—1°

= 3x °—3.3x “.14+33x12 —1° - 4x? + 8x + 4x> —4x +1

= 27x° —27x* +9x -1 +4x +1
= 27x% —27x%+ 13x

B= x+1°—2x(x—2)+x°



= x> +3x%+3x+1- 2x% + 4x* + X°

= 7x* +3x +1

VD3: Viét c4c biéu thirc sau dudi dang lap phuong mot tong hoic lap phuong
mot hiéu:

a, x> +12x° +48x + 64

8 8
b, —x® — =x%y +8xy? —8y*
27 3 y y y

Giail:
a, x> +12x? +48x + 64

= x®4+3x%4+3x4°+4°

= (x +4)°

b, %x3 —gxzy+8xy2 —8y°

= [% x]3 — 3.[§x]2 2y 4—3.§x.(2y)2 —(2y)°
o]

VD4: Tinh gi4 tri cac biéu thuc sau:
a, A= x>+ 6x*4+12x 48 tai x = 48
b, B = x®—3x?+3x—1 tai x = 1001
Giai:

a, A= x*+6x°+12x+8

Tacd: A= x°+6x°+12x +8

= x*+3x%.243x2°+2°

=(x+2)°

Thay x = 48 vao biéu thirc A ta dugc:
A= (48 +2)° =50° = 125000

b, B = x* —3x*+3x —1 tai x = 101
TacoB = x*—3x*+3x—1

= x*-3x%1+3x1>-1



=(x-1)°

Thay x = 1001 vao biéu thire B ta duoc:

B = (101 - 1)® = 100° = 1000000

2. Dang 2: Sir dung hing dang thire dé tinh nhanh:
a. Phwong phap giai:

Sir dung linh hoat c4c hing dang thire dé tinh nhanh
b. Vi du minh hea:

Tinh nhanh:

a, 199°

= 200-1°

=200° —3.200%1+3.200.1° —1*
= 8000000 — 120000 + 600 — 1
= 7880599.

b, 1013

= 100+1°

=100° +3.100°.1+3.100.1* +1°

= 1000000 + 30000 + 300 + 1

= 1030301

C. Tong hoic hiéu hai lap phwong:

. Ly thuyét:

1. Tong hai lap phwong:

A’ +B’=(A+B)A’—-AB+B?)

2. Hiéu hai lap phwong:

A’ —B’=(A—-B)(A’ +AB+B?)

Il. Cac dang bai:

1. Dang 1: Sir dung hing dang thire dé rat gon va khai trién biéu thic:
a. Phwong phap giai:

Str dung céac hang dang thirc da hoc dé khai trién hozc rut gon biéu thuc.
b. Vi du minh hoa:



VD1: Thuc hién phép tinh:

a, x*+64

= x>+ 4°

= (X +4)(X* +4x +4%)

= (X +4)(x* +4x +-16)

b, 8x°—27

= (2x)° -3°

= (2x — 3)[(2x)* +2x.3+ 3]

= (2x—3) 4x*+6x+9

VD2: Rt gon biéu thic:

a X—2 } + x+1 :

= X=2+4X+1|(x—2)* = (X—2)(X +1) + (X +1)°|
= (2x — 1)[x2 —4X+4— X*—X—2 +X* 42X +1}
=(2x-1)(xX* —x+7)

= 2x° —2X* + 14X —X* +X—7

= 2x® —3x* +15x —7

b, (3 + 4)(9x* —12x +16)

= (3x +4)[(3x)* —3.4x + 4]

= 3x 44

=27x° + 64

2. Dang 2: Sir dung hing dang thire dé tinh nhanh
a, Phwong phap giai:

Str dung céac hang dang thirc da hoc dé phan tich va tinh
Chd y thém:

A’ 4+ B°=(A+B)’-3AB(A+B)

A’ —-B’=(A—-B)’+3AB(A—B)

b, Vi du minh hea:



Tinh nhanh:

a, 20° +1

= (20 + 1)(20* — 20 +1)
=21.(400 - 20 +1)
=8400 - 420 + 21

=7980 + 21

= 8001

b, 52° -8

=52°-2°

=(52-2) ° +3.52.2.(52 - 2)
=50° +6.52.50

= 125000 + 300.52

= 125000 + 15600
= 140600

c,19°

=(20-1)°

=20° -1° -3.20.1(20 - 1)

= 8000 -1-60.19
=8000-1-1140

= 6859

I11. Bai tap tw luyén:

Bai 1: Thuc hién phép tinh:
a, x—4°

b, 3x+2 ?

c, 2Xx—3 ?
d, (Xx—4)(x+4)
bS:

2

a, X—4

= x® —4x +16



b, 9x® +12x + 4

C, 4x* —12x+9
d, x*—16
Bai 2: Thuc hién phép tinh:
a, (x—3)°
b, @+ 2x)°
oo

2 2 4

d, (X — 3y)(x* 4 3xy +9y?)
bS:
a, X3 —9x® +27x —27

b, 1+ 6x +12x* 4+ 8x3
1

c, X*4+=
8

d, x> —27y°

Bai 3: Viét cac biéu thirc dwéi dang binh phwong ciia mét tong hoic hiéu:

a,9x?-12+4

2

b, X—+x+1
4

c, 4x°y* —12xy* +9

d, (X+y)*—4(x+y)+4
DS:

a, (3x—2)°

2
X
b, |=+1
3+
c, 2xy?—3°

d, [(x +y)—2[

Bai 4: Chirng minh cac dang thirc sau:



2 R\
2 a+b 4(a b) b

b, 2(x* +y*) = (X +y)* + (X —Y)’
bS:

2 R\
a a+b 4(a b) b

a+b’—(a—b)?
4

_a®+2ab+b*—(a® —2ab+Db?)
4

XetVT =

4ab

4
=ab = VP (dpcm)

b, 2(x* +y*) = (X +y)* +(x —y)’

X6t VP = (X +Y)* + (X —y)’

= X° 42Xy + Y +X° —2xy +y?

= 2x* 4 2y?

=2 x*+y* =VT (dpcm)

Bai 5: RGt gon biéu thic:

a, A= (2x-1)*-2(2x-3)* +4

b, B= (38X +2)* +2.(2+3X)(L—2y) +(2y —1)?
C, C = (X* +2xy)* + 2(x* + 2xy)y* + y*
d,D= x—1°+3x(x—1)%+3x*(x —1) +x°
DS:

a, A= —4x?+20x —13

b,B= (3x+2)+(1—-2y)°

= (8x — 2y +3)°

c,C= [ X* + 2xy erz]2



:(x2+2xy+y2)2
22

[xov

:(x+y)4

d,D=[x—-1 +xJ°

=(2x-1)°

Bai 6: RUt gon biéu thic:

a, N = (2x + 3y)(4x* - 6xy + 9y?)

b, P = (X - Y)(X* +xy +y*) - (X + y)(X* - Xy +Y?)

Cc, Q = (x* = 2y)(x* +2x°y +4y?) - X} (X = y)(X* + xy + y*)+8y°
bS:

a, N =[(2x)° + (3y)*]

= (8x> +27y°)

b, P = |(x° —y°) — (x* + %))

= _2y3

e, Q=[x = (@) X6 —y") +8y°

= x° —8y® —x° + xy° +8y°

— X3y3

Bai 7: Tinh gia tri ctia c4c biéu thic sau:

a, A= 25x> —10xy* +y* taix=5,y=4

b, B=(X+3)°+(X-3)(X+3)-2(X +2)(Xx -4);Vé5i x = %

¢, C = 27x® —54x%*y +36xy° —8y°’ taix =4,y =6
x Y x) X
d,D= [E—y] —6[y—§] +12[y—5}—8 taix =206,y=1

e, E = 27x%2° —54x%yz* +36xy°z° —8y° tai x =25,y =150,z = 2



f, F=(6x+2)(9%x* —3x +1) — (x + 1)(X* —x +1) tai x = %

bS:

a, A=81
b,B=11
c,C=0

d, D = 997552
e,E=0

-
8

Bai 8: Tinh nhanh:

a, 29°

b, 62.58

c, 102°

d, 101°

e, 91° +3.91°.9+3.91.9% +9°
f, 18° -3.18°.8+3.18.8%* - 2°
g, 18° +2°

h, 23° —27

DS:

a, 29°

=(30-1)°

= 841

b, 62.58

= (60 + 2)(60 — 2)

=60% -2°

= 3596

c, 1027

= (100 + 2)?

= 10404



d, 101°

= (100 + 1)°

=1030301

e, 91° +3.91°.9+3.91.9° +9°
= (91 +9)°

=100°

= 1000000

f, 18° -3.18°.8+3.18.8% - 2°
= (18- 8)°

=10°

= 1000

g, 18° +2°

= (18 +2)° —3.18.2(18 + 2)
=20° -6.18.20

= 5840

h, 23° —27

=23°-3°

= (23-3)° +3.23.3.(23-3)
=20° +9.23.20

=12140

Bai 9: Tinh gia tri biéu thirc:
a, A= 2(x*+y*)—3(x* +y?) biétx+y=1
b,B=x®+y®+3xy biétx+y=1

¢, C=8x®—27y° biétxy=4va2x-3y=5

bS:
a, A=-1
b,B=1

C =485



Bai 10: Chitng minh céc biéu thirc sau khong phu thudc vao gia tri cia bién
X:

a, A=3(x—1)*-(x+1)* +2(x-3)(x +3) - (2x + 3)* - (5—20x)
b,B=-x(x+2)* +(2x+1)* + (x +3)(x* -3x+9) -1

bS:
a, A=-30
b, B =27

Bai 11: Tinh gia tri nhé nhat cia biéu thirc:
a, A= x*+x-2

b, B=x*4+x—3
c,C=x*+y*—3x+2y+3

d, D = x* +10y* —6xy —10y + 26

bS:

a, A= xX°+x-2

2
Tacd: A= [x+1] —gz—g VG moi X
2 4 4
=A.. :—g khi x = 1
4 2
b,B=x*4+x—3
2
Tacd:B= [x+1] 13 Z—E VG moi X
2 4 4
=B :—E khi x = L
4 2

c,C=x"+y*—3x+2y+3

Taco: C= [x2—3x+%]+(y2+2y+1)—%
= [x—§]2+(y+1)2—l>—1 véi moi X
2 4 4 '

min

=C_. :—1 khi x = 3 vay=-1
4 2

d, D = x* +10y* —6xy —10y + 26



Taco: D= x*>—6xy-+9y° +(y*—10y+25)+1

= x—3y 4 (y—5)>+1>1 véi moi X
=D,;, =1 khix=15,y=5

Bai 12: Tim gid tri lén nhat caa biéu thc:

a, A=12x—4x* +3

b, B=6x-x*+3

c,C=12x—-8y—4x* -y? +1
d,D=2x—-6y-x*-y*-2

bS:

a, A=12x—4x* +3

Taco: A= — 2x—3°412 <12 véi moi X
=A,, =12 khix=g

b, B —12 khix =3

c, C,., =26 khix:%vay =-4

d, D, =8khix=1vay=-3

Bai 13: Chitng minh riang véi moi a, b, ¢ ta ludn co:
(@a+b+c)P=a’+b*+c’+3(@+b)(b+c)(c+a)
DS: Huong dan:

bata+b=A,B=c

Taco: VT = (a+b+c)’

= A+B =A%+ B’ +3A’B+3AB?

Thay vao ta duogc:
A+B’=A’+B®43AB+3AB?

= (a+b)’+c®+3(@+b)’c+3(a+b)c’

= a’ +b®+c® +3a’b +3ab® +3(a + b)>.c +3(a + b)c?

= a’ +Db®+c® 4 3ab(a +b) +3(a +b)*.c +3(a +b)c’



a’ +b®+c®+3(a+Db)ab+ (a+b).c+c?]
a’ + b’ +c® +3(a+b)(ab +ac+bc +c?)
a’+b®+c*+3(a-+b)a(b+c)+c(b+c)]

a’+b® +c®+3(@+b)(b+c)(a+c) = VP (dpcm)



