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Lox nde

Chuong trinh todn trung hoc co s& duoc trinh bay theo cac chl dé. Trong mdi chi dé co quy
dinh chudn (mirc d6 can dat) vé kién thire va ki ndng tuong dGi chi tiét. Do nhiing quy dinh vé thai
lugng day hoc, mdi chi dé duoc phan phdi trong mot hodc nhiéu bai hoc cla SGK. DE gilp hoc
sinh THCS ndm vimg kién thirc va phuang phap gidi toan, ching toi bién soan bd sach :

PHUONG PHAP GIAI TOAN THEO CHU DE

B4 sach gém 8 quyén. MSi Ip hai quyén, mdt quyén bao gm cac chii dé S6 hoc (idp 6), Dai s
(6p 7, 8, 9), mdt quyén bao gdm cac chi dé Hinh hoc.

Sach dugc phan chia thanh cac chuong véi tén chuong nhu trong SGK. Mdi chuang gém
cac chi dé. Mi ch dé gém hai phan :

A. Kién thirc can nhd. Phan nay trinh bay tom tat nhimg kién thic co ban va nang cao

can thiét cho viéc gidi toan.

B. Céc dang bai tdp co ban. Dva vao nhimg ndi dung co ban clia ting chi dé, ching

16i dua ra cac dang bai tap dé thuc hanh va luyén tap cac ndi dung phuc vu cho chi dé.

Trong m&i dang bai tap c ba ndi dung chinh sau day : Phuong phap gidi; Vi du; Bai tap.

Mdi phuang phap gidi dua ra mdt s8 vi du minh hoa tiéu biéu.

Hé thdng bai tap, vé co ban gém hai loai : Loai 1, p dung tryc tiép phuong phép va cac vi du

néu trén; Loai 2, gém cac bai tap van dung mdt cach tdng hap cac phuong phap do.

Céc tac gia da danh nhiéu thai gian dé sap xép cac chd dé theo this ty logic cla chuong
trinh; lya chon cac vi du va bai tap tir d& dén kho va cb gang dap (mg nhu ciu ndm viing kién thirc
ca ban cla da s hoc sinh, ddng thai hudng hoc sinh di sau (0 mot s6 bai tap co dau **), phat trién
nhimg kién thirc duoc truyén thu va rén luyén ki nang.

Mac di bd sach da duoc cac tac gid nhiéu nam kinh nghiém gidng day day cong bién soan
nhung cling khong thé tranh khdi thiéu sot, rat mong duoc ban doc gop .

Moi thie tie gop y xin gifi vé :
P. Khai thac va Quan li Dé tai - Cong ty CP Sach Gido duc tai Tp Ha Noi.
Dia chi: Lo Bl DN 14/3 - Nguyén Khidnh Toan — Quan Hoa ~ Ciu Gidy — Ha Noi.
Ha Noi. ngay 01 thdng Olnam 201 1.
Cac tac gia
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PHEP NHAN VA CHIA DA THUC

Chudé 1
NHAN DA THUC

KIEN THUC CAN NHO
~ Quy téc nhan mét s6 vai mét tong : A . (B+C)= AB+AC.

~ Quy tdc nhan hai luy thira ciia ciing co sb: x™. x" = x™*".

~ Quy tic nhan don thirc véi da thirc : Mudn nhan mét don thirc véi mét da
thirc, ta nhan don thirc véi timg hang tr cua da thic réi cong cdc tich vai
nhau.

- Quy tic nhin da thirc vai da thire : Muén nhin mét da thirc vén mét da
thire, ta nhin timg hang i cia da thirc ndy voi timg hang tir cua da thirc kia
roi cdng cic tich vdi nhau.

CAC DANG BAI TAP CO BAN
DANG 1. Nhdn don thic véi da thiic

PHUONG PHAP GIAI
Nhan don thic véi timg hang tir cua da thirc réi cong cdc tich v6i nhau.
viDUy

Vi du 1. Thuc hién phép tinh sau :
3.3 ). e e
a) 2x [Sx —x—;). b) (3xy 2X° +xy )3:& Y.

L

c) (4x3 - szy+ 2xy)[ —%xy}.
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Lot giai

a) Taco: 2x3[5x3-x-—— =101ﬁ—2x4~13:
z

b) Tacé6: (3xy—2x2 +xy2: %xzy=2x3y2 -%x"yz +%x"y3:

¢) Tach: (4:&3——szy+21y)(-%xy)=—2x"y+%x"y2 —xzyz.

Vidu 2. Tim gid tri cua x biét :
a) 3x(8x-4)-6x(4x-3)=30; b) 3x(5-2x)+2x(3x-5)=20.
Laoi giai
a) Tac6é: 3x(8x-4)-6x(4x-3)=30
= 24x% - 12x -24x% +18x =30
=>6x=30=>x=5.
b) Tac6é: 3x(5-2x)+2x(3x-5)=20
= 15x - 6x% +6x* =10x =20
=>5x=20=>x=4.
Vi du 3. Riit gon cic biéu thirc sau :
a) xy{xs - y3)— xzy(x" - y“): b) x3y4(x2 -)’3)— K"Y}(Kd - )’4) .
Laoi gidi
a) Tacé: xy(x’ -y*)-x*y(x*-y")
= xOy — xy* - x®y + x2y® = x2y* —xy*.
b) Taco: x'y*(x?-yH)-x'y'(x*-y")
=xSy* —xyT —xTy? + x3y7 = 53yt =Ty,
Vi du 4. Riit gon r6i tinh gia tri cta cdc bi¢u thirc :

a) M=*3(!2—33)—}’3()’2-x3) vOl x=2y=-2.

b) N =(—xzy)(xzy2 -2x)+ xy“(x" -xy") vii x=3y=2.



Lai gidi
a) Tacé: M=x 12‘)’3)-)'3(}’2—x3)=x5—x3)'3—)'5+x3y3=x5—y5.
Thay gid tri x =2;y =2 vao biéu thitc cu6i ta dugc M = 64.

= —x"y" + 2x3y + x"y" - xzyf’ = 2133' - xzyf’.
Thay gid tri x =3;y =2 vio biéu thifc cudi ta dugc N = - 468.
I1I. BAITAP
1.  Thuc hién cdc phép tinh sau :

a) 5x’(3x>-7x+2):
b) %xy(szy—Sxy+y2):

c) 2x2(x -2)+ 3x(x2 -Xx-2)-5(3 - xz} -
d) 3x" (4:&“" - l)—-2x"" (Em"'2 - I).

2.  Tim gid tri x thoa man moi diéu kién sau :
a) 2x(7x +5)-7x(2x -3)=93;
b) 5x(3-7x)+ 7x(5x +6) = 114.
3. Ruit gon céc biéu thirc sau :
a) M= 90.10"-10"*% +10"* "
b) N=x(x+y)-y(x+y):
¢) P=y(x" : +)r"'I }—x"'l(x-l-y}.
4. Rt gon réi tinh gid tri mdi biéu thifc sau twong g vai cic gid tri dé cho :

a) A=x3y(x" —y3)—xzy(x5-y3} vix=-l,y=2;

b) B= ﬂy“(;" —y")-x“y"(xz —y“] vix=1,y=-2.



™

Cho bidu thic M = — (z+ : ]- 1 432 _ 4
229\ “7 433 )7 229 233 229.433

a) bat 3=L. b=—l-.rﬁtggthhcoa.b:
229 433

b) Tinh gid tri cha M.

Tinh gid tri cia biéu thic P=x" - 17x* + 17x> - 17x + 20 khi x = 16.
Chimg 16 rang cdc bi¢u thic sau khong phu thudce vao bién x :

a) x(2x + I)-xz(x+2)+(x3—x+3):

b) 4(x - 6) = x2(2 + 3x) + X(5x - 4) + 3x2(x - 1).

DANG 2. Nhdn da thiic véi da thitc

PHUONG PHAP GIAI

Nhan timg hang tr cia da thirc ndy véi timg hang tir cia da thifc kia rdi cong
cdc tich vai nhau.

viDy
Vi du 1. Thuc hi¢n céc phép tinh sau :

a) (xzyz-%xy+2y}(x—2y): b) (xz—xy+y2)(x-l-)').
Loi giai

a) Tacéd: (x2y2 —%xy+2y}(x -2y)
= x3y2 -%x2y+2xy—2x2y“ +:ty2 —4y2.

b) Tacé: (xz—xy+y2)(x+}’)
=x*+xly-xly-xy? +xy? +y = x* +y>.

Vidu 2. Thuc hi¢n phép tinh réi tinh gia tri cic biéu thic sau :

a) A= (x—y){x2+xy+y2) véi x=10;y=-2.

b) B= (x+y}(xz—xy+y2) vGi x=-3:y=S5.



Loi giai
a) Tacé:A=(x—y){xz+xy+yz)
=x3+x2y+xyz-x‘?y—xy2—y3=x“-y3.
Thay x = 10 ; y = — 2 vio biéu thirc cudi ta dugec A = 1000 - (- 8 ) = 1008.
b) Tacé: B=(x+y}(x2-xy+y2)
=x"-x2y+xy2+xzy-xy2+y3=x3+y3.
Thay x = -3 ; y = 5 vao biéu thiic cudi ta dugc B =-27 + 125 =98,
Vi du 3. Chimg minh rdng gia tri ctia bi¢u thic sau khong phu thudc vao gid
tri cua bién x :
(Xx-=5)2x+3)=-2x(x-3)+x+ 7.
Loi giai
Tacé (x-5)2x+3)-2x(x-3)+x+7
=2x2+3:¢—le—I5—2x2+6x+x+7
==7x=-15+7x+7=-8.
Vay gid tri ca bi¢u thic khong phu thudc vao gid tri ctia bién x (Iuon bing - 8).
Yidud4. Tim x, biét :
(12x = 5)4x - 1) + (3x = 7)1 - 16x) = 81.
Loi giai
Taco: (12x-5)4x - 1)+ (3x-T7)1 - 16x) = 81
& 48x% - 12x - 20x + 5+ 3x —48x2 ~ 7+ 112x = 81
< 83x=83=>x=1.
Viygiatricintimla x= 1.
Vidu 5. Tinh gid tri cha biéu thic :
A=x"-5x +5x - 5x2+5x - | khix=4.
Loi giai
Cdch 1. Thay x = 4 vao biéu thirc A, ta ¢6
A=4-5.4"+5.4°-5.4%+5.4-1
=1024-5.256+5.64-5.16+20 -1
=1024-1280+320-80+20-1=3.



11

10

Cach 2. Tathdy x=4thi S=x+ l.néntrong Atathay 5=x+ |.
Tacé A=x"-5x" +5x°—5x> + 5x - |

5 4 3 2
=X —-(xX+DDx +(x+DDx =(x+I)x"+(x+Dx-1

5 S 4 4 2
=X =X =X +X +x3-—x3-—xz+x +x-1

=x-1=3.
Cdch 3. Tathdy x =4 nén x - 4 = 0, tir d6 ta bién déi biéu thic A d¢ chia
cicthiras6la x -4.Taco:

A=x-5x" +5x - 5x2+5x - 1

=x-ax o xt Al e’ A -l 4 dx 4 x-443

= x%(x = 4) - x>(x = 4) + x2(x - 4) - x(x - 4) + (x - 4) + 3.
Do ciic s6 hang chira (x — 4) déu bang 0 nén A = 3.
BAI TAP
Cho biéu lht’tcA:(x—y)(x2+xy+y2).
Tinh gid tri cia biéu thic A trong méi trudng hop sau day :
a) Khix=-10,y=2;
b) Khi x=1,y=0;
¢) Khi x=-2,y=1.
Rt gon cdc biéu thirc sau :
a) (X+3)(x-3)-(Xx-5)x+2);
b) (3x + 1) 2+ (2x - 3) 2 - 23x + 1)(2x - 3).
Chimng minh céc déing thic sau :
a) (x—a}(x-b}+(x—h){x—c)+(x—c){x-a):ah+bc+ca--x2.v6i
2x=a+b+c.
b) a(az-bc)+b(bz—ca)+c(c2—ab]=(az+b2+c2—ab—-bc-ca}(a+b+c).
Thuc hién phép tinh sau :
a) A.Bva A=x3-2x2+3x+Ivthxz+3x—4;
b) C.Dvéi C=x"+2x-1vaD=x"+x.



Tim x biét :

a) 2x+3)x-4)+(x-5)x-2)=(3x-5)x-4):

b) (BXx-3)3x+2)-(4x+T)x+4)=(2x + 1)(5x - 1).
Thuc hién cdc phép tinh sau :

a) (y- I)(y2+y+ l)+(;x2y~y](23+yz);

b) (x - I)x-3)-(4-x)2x + 1) - 3x>+ 2x - 5.
Rt gon céc biéu thifc sau :
2. 2,4 4
a) (X—yUX+y)UX"+y Ux +y):
b) {x+2}(x2+2x+4)-(x—2)3—6{x—l}(x+l).
Chimg minh ring gid tri cdc bi¢u thirc sau khong phu thudc vio gid tri cua bién x
a) A=C3x-52x+1D-2x+3)3x+7);
b) B=(x* + 2x + 3)(3x° = 2x + 1) = 3x°(x° + 2) - 4x(x> - 1).

Chudé 2
MOT SO HANG PANG THUC PANG NHO
KIEN THUC CAN NHO

1) (A+B)’ = A2 +2AB+B?
2) (A-B)’ =A2-2AB+B?
3) A’-B*=(A-B)(A+B)
4)(A+B) =A’+3A’B+3AB? + B’
5)(A-B)' =A*-3A2B+3AB? - B’
6) A’ +B' =(A+B)(A? - AB+B?)

7)A*-B'=(A-B)(A’+AB+B’).

1"



B. CAC DANG BAITAP CO BAN

. PHUONG PHAP GIAI
Vin dung cic hing ding thic ddng nhé dé 1am cdc bai tap.
I. VviDy

Vidu 1. Khai trién cdc biéu thic sau :

a) (%x—3Jj; b) (2x2+3y)3.

Lot giai

3 3 2
a) Tacé [lx-SJ =[lx] —3.(li .3+3{li.32—33
2 2 2 2

=lx3—--9—xz+£x-27.
8 4 2

b) Ta c6 (2,;3 + 3},)" - (zﬁ)“ +3.(2x2)2. 3y+3.2x%. (3y)’ +(3y)’

= 8x° +36x4y +54x2y2 + 27)"‘.
Vidu 2. Tinh gid tri cha méi biéu thiic sau tai gid tri chi ra -
a) x°+ 12x2+48x+64 taix=6;
b) x* - 6x>+ 12x - 8 tai x = 22,

Lai giai

a) Taco x3+ l2x2+48x+64=x3+3.x2.4+3 . x.42+43 ={x+4]3.
Thay x = 6 vio biéu thirc c‘uo'i ta dugc két qua 1a 1000.
b) Tacé x3—6x2+ I2x—8=x3-3.x2.2+3.x.22—2‘1 =(x—2)3.
Thay x = 22 vao biéu thitc cudi ta dugc két qua 1a 8000.

Vidu 3. Riit gon céc biéu thire sau :

a) (:It+3)(:ri2 -31+9)—(S4+x3):
b) (2x+y)(432 —2xy+yz)-(2x-—y)(4x2 +2xy+y2).

12



Loi giai
a) Tacé (x+3)(x2—3x+9)—(54+x3)
=(x*+ 3-‘)-(54+x-‘)= x> +27-54=x> = =27,
b) Tacé (2x+y)(4x"‘ -ny+3,f2)—(2:1t-}f)(*4x2 +2!Y+}’2)

=20 +y - (@0 - y) =207 +y - @0y} = 29,
Vi du 4. Tinh nhanh gi tri cdc biéu thirc sau :
a) 34% +66° +68.66 ; b) 74% +24% -48.74.
Lo giai
a) Tacé 34 +66% +68.66 = 342 +2.34.66 + 66
=(34+66)° = 1002 = 10000.
b) Tacé 747 +24% -48.74 =742 —2.24.74 + 242
=(74-24)" =50? =2500.
Vidu 5. So sinh cdc cap s6 sau :
a) A = 2008 . 2010 v6i B = 2009%
b) A=2+ 2%+ D2+ DR+ D"+ 1) véi B= 2%
Lai giai
a) Tacé A = (2009 - 1)(2009 + 1) = 2009% - 1.
Viy A<B.
b) Tacé A=AQR-1)=2-12+ )2+ D2+ DY+ D2 + 1)
=22 - DR+ 2+ D+ 2%+ 1)
=2'- '+ D2+ 2%+ 1)
=2 - 1)+ D2+ 1)

2= 1y=22 1.
Viy A <B.
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BAI TAP

Rut gon cic biéu thife sau :

a) (x+2}(x2—2x +4)—l|8+x3):

b) (2% - y)4x + 2xy + y7) — (2% + y)dx® - 2xy + y°).
Tinh gid tri cha méi biéu thic sau :

a) A=x>+10x + 26 véi x = 45.

b) B=x-0.2x + 0,01 vGi x = 1.1.

Tinh nhanh gid tri cdc biéu thic :

a) x> +9y° -6xytaix=16vay=2;

b) x*—6x’y + 12xy’ -8y’ tai x = 14 vay = 2.

Ruit gon cic biéu thic sau :

a) (x=3)(x+3)-(x+35)x-1);

b) (33—2}2+ (x + l)2 +2(3x = 2)x + ).

Tim gid tri cua x thoa mén :

a)(2x- D= (2x+3)2x-1)=0;

b) (x+5)x-2)-(x-3)x+3)=0.

Chimg minh ring :

a) X’ +y2—2x-2y+ 3> 0 véi moi g tri thuc cila x va y ;

b) x—x2—1<0véimgi56lhqcx.



IL.

Chudé 3
PHAN TiCH PA THUC THANH NHAN TU
KIEN THUC CAN NHO

Sir dung cdc hing ding thitc co ban dé phan tich da thic thanh nhan ur.
CAC DANG BAI TAP CO BAN

PHUONG PHAP GIAI

Dung cic phuong phip phan tich da thitc thanh nhan tr bing phuong phdp
dat thira s6 chung, dung hing ding thiic ding nhd, nhém cdc hang r hoic
phoi hop cdc phuong phip d6 d¢ giai bai tap loai nay.

Vi Dy

Vidu 1. Phin tich cdc da thirc sau thinh nhan wr :
a) l4x2y - ley2 + 28x2y2 : b) 10x(x —y)-8y(y - x);
c) (x+)’)3—{x—y)3: d) 3a’ + 6ab + 3b% - 3¢%.
Lai giai
¢ 2 2 2.2
a) Taco: 14x7y - 2Ixy” + 28x"y" = Txy(2x — 3y + 4xy).

b) Tacé: 10x(x - y) - 8y(y — x) = 10x(x = y) + 8y(x - y)
= 2(x — y)(5x + 4y).

c) Tach: (x+y)3—{x-y)3
=[(x+y) - (x =PI +y)’ + (x+YHx - y) + (x - y)’]
=2y(x2+2xy+y2+x2—y2+x2-2xy+y2)
= 2}'{3}&2 + yz).

d) Tacé: 3a’ +6ab +3b - 3c% = 3(a® + 2ab + b* - %)

=3[(a + I:')2 —czl =3(a+b+c)a+b-c).
Vi du 2. Phén tich cic da thic sau thanh nhén tr :

2 2
a) X" -5x+6; b) x"+x-6;

c) x3+2x2y+xy2—9x; d) X' +4.

15
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Lai gidi
a) Tac6: X°-Sx+6=x"-2x-3x+6
=x(x=2)=-3(x -2)=(x-2) x - 3).
b) Tacé: 12+x—6=xz-2x+3x—6
=x(x-2)+3(x-2)=(x -2 x + 3).
c) Tacé: xa+2x2y+xy2—9x=x(xz+2xy+y2—9)
=x[{x+y)2—32]=x(x+y+3}(x+y—3).
d) Taco: xd+4=xd +4x2—4x2+4=x4 +412+4—412
=(x" +ax’+ ) -ax’=(x"+2)2 - (2x)°
=(x2+2+2x)(x2+2-2x).
Vi du 3. Phan tich cdc da thic sau thinh nhan tr :

a) az—'4+(a—2}2; b) 33—232+a—ab2:
a’-4a’—12a+27; d) 2a-2b-a’ + 2ab - b’.
Laoi giai

a) TacéH: az—til+|[a—2)2=(a—22){.a+2)+(.';|--2)2
=(a-2)[(a+2) +(a-2)])=2a(a-2).
b) Tacé: 33-232+a-ab2=a(az—2a+ | —bz)
=a[(a-1)°-b’)=a(a—1+b)a-1-b).
¢)Tacé: a’ —4da° - I23+27=a3+27-4a(a+3)=(33+33}-4a(a+3)
=(a+3)a’-3a+9)-4daa+3)=(a+3)a’ -Ta+9).
d)Tacé: 2a—2b—a’ + 2ab - b’ = 2(a - b) - (a® - 2ab + b%)
=2(a-b)-(a-b)’=(a-b)2-a+b).
Vi du 4. Tinh nhanh gid tri mdi biéu thic tai cdc gid tri chira :

a) Kot ait g tai a = 49.75 ;
2716

b) B=a’-b>-2b-11aia=93,b=6.



e i\ 1
a) Tacd A=az+-—a+-—=a"+2—a+(-) =('d+—] i
27 16 4 \4 4

Thay gid tria =49,75 = 49% vio,taduoc: A= (49% + i] = 507 = 2500.

b) Tacé B=a’-b>-2b-1=a’-(b>+2b+ 1)

=a'-(b+1)2=(a+b+1)a-b-1).
Thay gid tri a =93, b = 6 vdo bi¢u thic cudi, ta duge :
B=(93+6+ I)93-6-1)=100.86 = 8600.
Vidu 5. Tim gid tri cia x biét :
a) 2x(x - 2009) - x + 2009 = 0 ; b) x* - 25x = 0.
Loi giai
a) Tacé: 2x(x -2009)-x +2009=0
& 2x(x = 2009) - (x -2009) =0

& (x=2009)2x - 1) =0 = x =2009; x=%.

b) Tacé: X’ - 25x =0
& x(x?=25)=0= x(x+5)(x-5)=0
Ox=0:x=5; x=-5,
IIl. BAITAP
1. Phan tich cdc da thic sau thanh nhan ur :
a) 3x2+6x+3—3y2:
b) 25 - X’ - yz + 2xy.
2. Phan tich cic da thic sau thanh nhan ur :
a) 31—3)’—x2+2xy-y2:
b) x> —y?+2x-2y.
3. Tim gid tn x thoa min :

a) x"=x: b) 2x3+2~/1_?x2+x=0.

ZA*PPGTB..D.S 17
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Phan tich cac da thirc sau thinh nhian ur :
a) xz--21—4y2—-4}-: b) xte2xP-ax-a.
Phin tich cdc da thic sau thanh nhan ur :
2 2 2 2 2 2 2
a) X" (1 -x")-4-4x"; b) X +y =Xy +xy-x-Y.
Phan tich cdc da thie sau thinh nhian wur :

a) (1 +2x)(1 -2x)-x(x +2)x-2): b) (a+b+c)ab+bc+ca)-abc.
Tim x bict :

a}%x(xz-‘)}:(): b)(x+2)3-{x—2){x+2)=0:

Chimg minh ring (a + b)® - (a - b) > = dab.

Tur dé6 tinh :

a) {a+b)2.hié'la—b=3v£ia.b=4:

b) (a-b)2.bicta+b=6vaab=8.

a) Phan tich thanh nhan wr biéu thic : a’ + b + ¢ - abe.
b) Ap dung phan tich (x - y}3 +(y- z]" +(z - 1)3.

Phan tich thanh nhén tir bi¢u thirc

A= ;Z(y -2) + yz(z - X) + zz (x -Yy).

Chu dé 4
PHEP CHIA DA THUC

KIEN THUC CAN NHO

a) Quy tic chia hai luy thira cing co s6 :

V@i m. n 12 cdc 6w nhién (m > n). tacé x™ :x" =x""",

e Quy tic chia dom thirc cho don thirc : Muon chia don thirc A cho dom thirc B
(trudmg hop A chia hét cho B) ta lam nhu sau :
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+ Chia hé so cua don thirc A cho hé so cua don thirc B.
+ Chia luy thira ctia timg bién trong A cho luy thira cia cung bién d6 trong B.
+ Nhan cdc két qua tim dugc véi nhau.
e Don thirc A chia hét cho don thirc B khi mdi bién cia don thirc B déu I
bién cta don thirc A vdi s6 mii khong 16m hon s6 mil cia né trong A.
¢ Quy tic chia da thirc cho dom thirc : Mudn chia da thirc A cho don thie B
(trudmg hgp céic hang ur cua da thirc A déu chia hét cho don thire B). ta chia
moi hang tir cua A cho B roi cong cic két qua lai.
e Quy tic nhan mét don thirc véi mdt da thirc, nhan da thirc vai da thic.
e Bay hing ding thirc ding nhd.
e Vi hai da thirc wy v A va B cua cing mot bién (B khic 0), ton tai duy
nhat mgt cdp da thirc Q va R saocho A =B . Q + R, trong d6 R = 0 hodc bic
cua R nho hon bac cua B.

+ A : Dathic by chia;

+ B: Dathirc chia;

+ Q: Da thirc thuong ;

+ R: Dathuc du;

+ Khi R = 0 thi phép chia A cho B la phép chia hét.
CAC DANG BAI TAP CO BAN

DANG 1. Chia da thuc cho don thiec

PHUONG PHAP GIAI
Ly timg hang ur cta da thic chia cho don thire réi cong cic két qua lai.
vi DU
Vi du 1. Rt gon cic biéu thic :

25 10 100 4160
12 4, 3 i ) L 125 2 .
a)49) " :7 : b}[z] (—] : Llw.

8(x+2yj5
¢) ——.

1 b o
k% 427):9;
d) (153" + ) Sy
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Laoi giai

12
L]

a) Tacé: @9)'%:7°= (72) 74 =728 .74 2 7N4 70

ore (3 -GGG

125100. 2]6‘0 53 "ﬂ' 2]6‘[]
S298 480 5298 5160

¢) TacH: =52 =25,

d) Tacd: (15.3"' +4.27%:9'=(5.3.31+4.3'%H 3% =

O | W
+
]

g
9

8(x + 2y)$ _ 8(x+ 2}')5
2x +4y 2(x +2y)

Vi du 2. Lam phép tinh chia :

¢) TacH: = 4(x +2y)".

a) Sazh4: lDazb: b) Ea:’“bJ :("—lazbz] -
4 2
c) (- ab)m o ab)s.
Lai gidgi
a) Tacé S5a’b’: 10a’b = %b".
b) Taich 3a3b3:(1a2b2)=ﬁab.
4 2 2

c) Tacod (- ab)w (- al‘:)5 = (- ab)s.
Vi du 3. Tinh gid tri cia biéu thic A = 15a'b°c’ : Sab’c’ taia=2:b=- 10
va ¢ = 2009.
Lol gidi
Tacé: A=15a"bc’: Sab’c’ = 3a'b.
Thay a=2:b=- 10 vac = 2009 vio biéu thir, ta duge
A=3.2" (- 10)=- 240.



II.

Vidu 4. Lam phép tinh chia :

a) (a° - 2a’b + 3ab’) : %a ;

b) [3(:: -y) +2(x-y)’ -5(x -y)z]:(x—y)z.
Loi gidi

a) Tacé (a’ - 2a%b + 3ab?) : %a =222 - dab + 6b2.

b) Dat A=[3(x-y)4+2(x—y)3-S(x—y)z]:(x-y)z.

Coi t=(x-y), tacé
A=[3(x—-y)4+2(x-y)3—5(x—y)z]:(x-y)2

={3l"-¢-2t3—513}:l2 =3t +21-5.

Thay trés lai t = (x - y), ta duoe A=3(x—y)2+2(x-—y)—5.

BAI TAP

Thuc hién phép chia :

a)(21x2y-7xy:+xy}:xy:

b) (5x* + 3x° - 2x%) : (-%12] :

¢) (4x° - 8x3y2 + lezy") (- 4x2).
Thuc hién phép chia :

22 23
a) (2x"y" +6x"y" ~ 15xy) : 3xy;
b) {2313}r2 l832y3 + 6x}'5) . 4xy2.
Thuc hién phép chia :
a) (l5x4y5 - l?x3y4 + szyﬁ) : nyz :

b) (Sasbzc + ?a2b3c2 - 4abc2} : a’be.
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4=,

59,

6*.

Thuce hién phép chia :

a) [6[x—2)3+'?(x —2)4—9(:&—2)51 (2~ x)2 :

b) [S5(x - y}6 +2(x - y}s -Ux - y)3] (y - x)z.

Ap dung hing ding thic, thuc hién phép chia :
(2 +6)(x%+4): (X2 +5).

Thuce hién phép tinh chia :

a) (763 - 1)+ 20 -0 - 3= 1) 2= 1)

b) {5[13 - ysf‘ +(x - y)3] - {12 - 2xy + yz}.

DANG 2. Chia da thiec dd xdp xép
PHUONG PHAP GIAI
e Sip xép cic da thic theo lug thira giam dén cia luy thira cia bién
o Dit phép chia nhu phép chia céc 56

e Liy hang tir cao nhat cha da thic bi chia chia cho hang tr cao nhit cua da
thuc chia ;

e Liy thuong nhan véi da thic chia va dit két qua dudi dong da thic bi chia ;
e Lay hi¢u cua da thic bi chia véi tich vira tim dugc ;

e Tiép tuc lam nhu vdy dén khi duge du bing 0 hoac du la da thic ¢6 bac
nho hon da thie chia.

viDy
Vi du 1. Thuc hién cic phép chia :

a) (x2-5x+4):(x-l): b)(x3+3x2+3x+l):(x+l):

c) (x"+6x2+le+6):(x2+3x+2); d) (x3+3x2—x-3):(x2+2x—3).



Laoi gidi

a) Tacé (xz -5x+4):(x-l)

x> - 5x +4 Sl
: e X -4
-4x +4
i -4x +4
0

Viy da thic (xz — §x + 4) chia hét cho (x = 1) dugc thuong la (x - 4).
Ngoai ra ta c6 thé phan tich thinh nhan ur (xz ~sx+4)=(x-1)(x-4).
Khi d6 ta thiy ngay thuong cia da thitc (x” = $x + 4) v6i da thitc (x — 1) 12 (x = 4).

b) Ta ¢ (x"+3x2+3x+l):(x+l)

3
x'+312+31+l ‘ X+

gl i ’xz+2x+l

— |

2x2+31+l

2x2 + 2X

x + 1

x+ 1

0

Vaydathm(x +3x +3x + 1) chia hét cho (x + l)dumthumgih(xz+2x+ 1).

Ta c6 thé thiy ngay Ihhangdanglhm: {x +3 4+ D)=(x+ H?
lhumgcuadathuc (x + 3x +3x+l]véndalhuc(x+I)cékelqualh(x+l)

hay (x* + 2x + 1).

23



24

¢) Tacéd (x3+6x2+llx+6):(x2+3x+2)

X +6x2+ 11X +6 X"+ 3% +2
-x3+332+2x x+3
3" +9x +6
_3x2+9x+6
0

Vay da thic (x” + 6x° + 11x + 6) chia hét cho (x> + 3x + 2) ducc thuong I3 (x + 3).

d) Tacéd (x3+3xz—-x—3):(x2+2x—3)

3

2

X -1-3:r.2 -x=3 X +2x-3
x> +2x% - 3x X+ 1
2
X“+2x-3
xz+2x—3
0

Vay da thirc (13 + 3x2 - X — 3) chia hét cho {x2+ 2x - 3) duoc thuong a (x + 1).

Vidu 2. Thuc hién cic phép chia :
a) (6x3—7x2—x+2):(21+ 1):
b) (xd—x3+x2+3xl:(x2—2x+3):

c) (x2—33+6x+9):(x+y+3).

Loi giai
a) Tacéd (Qx“— 7x% - x +2):(2x+ 1)
6x°- 7x2—x +2 2x + |
_ 6x° + 3x° 3x% - 5x + 2
<J0x% a2
-10x° - 5x




dx+2
4x +2
0

Viy da thiic (6x - 7x” - x + 2) chia hét cho (2x + 1) ducc thuong 12 (3x 2= 5x + 2).

—

b) Tacé (x4-x';+x2+3x):(x2—2x+3}

X o R x2+3x x2—23+3
x? = 2% 3% x> +x
13—2x2+3x
h x3-2x2+3x
0

Vay dathic (x* - x* + x* + 3x) chia hét cho (x? - 2x + 3) duoe thuong 1a (x 2+ ).
¢) Tacéd (xz—yz+6x+9):(x+y+3}

xzﬂyz+6x+9 XEyad

X~-y+3

N
X"+ Xxy +3x

-xy—y2+3x+9

- 2
Ral et B
3Ix+3y+9

. Ix+3y+9
0
V:}ydalht'rc{xz--y2+6x+9)chiahéicho(x+y+3)dm;clhmu1g la(x -y + 3).

Cdch 2. Ta c6 thé ding phuong phdp phan tich da thic bi chia thanh
nhan ti (trong dé cé chiea nhan i chia), réi coi nhu thue hién phép
chia da thic cho don thuic.

Ap dung cho cau ¢), ta ¢6 : (xz-y2+6x+9):(x+y+3)
=(x2+6x+9‘y2):(x+y+3)
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=[(a~1+3]p2 —yzl:(x+y+3)
=(x+3+yNx+3-y):(x+y+3)=x+3-y.
Ta duoc két qua nhu cich 1.
Vi du 3. Tim da thirc du trong phép chia sau :

a)(x2+51+6):(x——4): b) (2x3—xz—x+l):(x2+23j.
Lai giai
a) Tacé (x2+5x+6}:(x—4)
x>+ 5x+6 l x-4
= |
x> - 4x | x+9
Ox +6
Ox - 36
42

Vay da thic (xz + 5x + 6) chia cho (x - 4) thi duoc (x + 9) va du bang 42.

b) Tacé (2x3-x2—x+l):(x2+2x)
20— xP - x+1 1x2+2x
- 2 + ax’ | 2x-5
—5x*- x+1
— 5x% - 10x
Ox + 1

Vay da thiic (2x* - x> - x + 1) chia cho (x” + 2x) thi dugc (2x - 5) va ¢6 du
bing (9x + 1).
Vi du 4. Xéc dinh gid tri ciia a dé 10x* - 7x + a chia hét cho 2x - 3.
Lot gidi
Tacé: (|0x2—7x +a):(2x-3)



I(}xz— Tx +a ' 2x-3
10x” - 15x J Sx +4

3x +a
8x-12

a+l2

Viy dé da thitc (10x” - 7x + a) chia hét cho (2x — 3)thidu a + 12=0, hay a= - 12.

Vidu 5. Tim s6 nguyén n d¢ 2n° - n + 2 chia hét cho 2n + 1.
Lai giai
Ta céd (an—n+2):{2n+ 1)

2n-n+2 | 20+l
202+ n n-1|
-2n+2
" ey
3

Nhuvay(an—n+2):(2n+ D=n-1+

2n+1

Dé 2n” — n + 2 chia hét cho 2n + 1 thi 2n + 1 phai 12 u6c cla 3.
Hay 2n+1=%1;#3. Tudétatimduocn=0, £1,-2.

Viy véi n=0: +1; -2 thi 2n° - n + 2 chia hét cho 2n + 1.
BAI TAP

Thuc hién phép chia :

a)(6x2- 11x-10):(3x + 2);

b) (x* + 2x> + 10x - 25) : (x? + 5).

Tim gid tri a sao cho :

a) 2x2+ax+lchiachox—3du4:

b) ax> +4x* -9 chia hétcho x - 1.
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Tim cdc gid tri nguyén ctia n dé -
a) Biéu thiic 2n” + n - 7 chia hét cho n - y %

b) Biéu thitc 10n” - 7n - 5 chia hét cho 2n - 3.

4. Thuc hién phép chia da thiic x° - 7x + 6 cho da thic x + 3.
S.  Thuc hién phép chia da thic 2x* - 26x - 24 cho da thitc x> + 4x + 3.
6.  Thuc hién phép chia da thic 3x* - 2x” - 2x% + 4x - 8 cho da thirc x° - 2.
7% Cho bidu thitc A(x) = a’x" + 3ax’ - 6x — 2a v6i a 1A 6 hidu ti. Vi gid tri ndo
cua a thi biéu thic A(x) chia hét cho (x + 1).
8*. Thuc hi¢n phép chia : = x"y + xz}"? - xy") 5 (xz + yz).
9%, Tim m d¢ da thic (x” + 3x” - 5x + m) chia hét cho da thic (x - 2).
LOI GIAI - HUONG DAN - DAP S6
Chudén
DANG 1.

28

a) TacoH: 512(3.\(2 ~7x+2) =15x* -35x3 +10x2,

b) Taco:

2 | 2

2 4 5 3 2 !
xy(2x’y - 3xy +y?) = ;x"yl -2xX°y" + ;xy' ;

¢) Tacod: 2x7(x - 2)+ 3x{.\: KDY
=2~ 4x + 3%’ =< 6x=154% 5.\;2
=5x> - 2x2 - 6x - 15.

d) Taco: 3x“(4x"" —I)-Ex""(()x"'z —I)
= 12x2%7 _3xP —12x%3% 4 2™

=2x"*! - 3x" = x"(2x - 3).



a) 2x(7x + 5) - 7x(2x - 3) = 93 hay 14x” + 10x — 14x% + 21x = 93, wrc la
3I1x=93,dodé6 x =3.
Gid tri x = 3 thoa min biéu thirc di cho.
b) 5x(3 - 7x) + 7x(5x +6) = 1 14
Nghia 12 15x - 35x° + 35x% + 42x = 114, hay 57x = 114. do d6 x = 2.
Gid tri x = 2 thoa min biéu thic di cho.
a)Tac6 M=90.10"-10""%+10"" "= 10" (90 - 10 + 10)
=10" (90 - 100 + 10) = 10".0 = 0.
b) Tacé N:x(x+y)~y(x+y)=x2+xy—xy-y2=x2—y2.
c) Tacéd P=y(x"*'+y""')—x""{x+y}
=yxn--l+yn_xn_x y
=y —x"
a) Xét biéu thic A = x"y(x“ -y?')— xzy(xs -—y")
= x"y-x3y* —x7y + x2y*
= x2y* - xy* = 2y Y (1-x).
Thay gid tri x =-1, y = 2 vdo biéu thifc cuéi, ta dugc
A=(=D22'0+1=32
Vayvéi x=-1,y=2 thiA =32,
b) Xét biéu thic B = x"y"{x" -y")—x"y"(xz —y")
= x7y? = x%y7 = xSy% +x%y7
=x7y? - x%y4 = xSy (x2 -y).
Thay gid tri x = |, y = - 2 vio biéu thic cuéi, ta duoc
B=1>(-2)'(1 +2)= -24.
Viyvdi x=1,y=-2thiB=-24,



5. a) Xébiéuthic M =

3 (2+ 1 )__ | 432 4
229 433 ) 229 433 229.433°

bat a=L - b=L lach:
229 433

M =3a(2+b)-a(l-b)-4ab
=6a+3ab-a+ab-4ab=5a.

: 5
b) V6i a=——. gi trj ciia biéu thirc I M = ——
229 229

6. P=x'-17+17x" = 17x + 20 khi x = 16.
Cdch 1. Tacé P=x* - 17>+ 172 = 17x + 20
4 3 3 2 2
=X —16x =X +16x " +x -16x-x+16+4

= x(x - 16) - x2(x — 16) + X(x - 16) — (x - 16) + 4.
Ta thiy cdc s6 hang c6 chita nhin wr (x - 16) déu bang 0.
Viy P =4.

Cdch 2. Tathdy x = 16 nén 17 = x + 1 va 20 = x + 4, ta thay vio bié¢u thirc P,
1a duoc

szd—(x+ I)x3+{x+ l)xz—{x+ 1)x + 20
=x4-—x4—-x3+x3+.~;2—xz—x+x+4=4.
Viy P =4.
7*. a) Tacé x(2x + l}—xz(x +2}+lx"-x+3}
=2+ x-x-2+x’-x+3=3.
Viy biéu thite ludn-bing 3. uic la khong phu thude vao bi¢n x.
d) Tacod 4(x -6) - xz{Z +3xX)+x(5x-4) + 3x2(x -1)
—4x-24-2x0 -3+ 5xC —4x +3x° - 3x" =-24.
Viy biéu thirc ludn bing — 24, tic 1a khong phu thude vao bién x.



DANG 2.

- 2 2 3 2 2 2 2 3

. Tacé: A=(X-yUX"+Xxy+y )=X +Xy+Xy =Xy-xy -y

3 3
-y
a) Thay x = -10. y = 2 vdo bién thifc cudi, ta duge A = -1000 - 8 = -1008.
b) Thay x = 1, y = 0 vio bi¢u thitc cudi, ta dugec A = 1.
¢) Thay x = -2, y = 1 vio bi¢u thirc cudi, ta dugc A = -9,

2. a) Taco: (x+3)x=-3)-(x=-5)x+2)
=xz—3x+3x—9—(x2+2x—5x—lO)
=x2-9-x+3x+10=3x+ 1.

b) Taco: (3x + l)2+(2x-3}2—2(3x+ 1)(2x - 3)
=Gx+ 13- 203x+ D2x-3)+(2x-3)°

=[x+ 1)=(2x=3))% = (x + 4)*.
3. a) Bién doi vé trdi ;

VT=(x-a)(x-b)+(x-b)}x-c)+(Xx-c)x —-a)
=x2—bx—ax+ah+xz—cx—bx+bc+xz--ax—cx+ca
=3x2—2x(a+b+c)+ab+bc+ca.

Thay 2x = a + b + ¢ viio bi¢u thirc cudi, ta dugce

VT=3x2—4x2+ab+bc+ca=ab+bc+cu - xz= VP.

Sau khi bién déi ta thdy v€ trdi (VT) bing vé phai (VP). ding thic duge

chimg minh.

b) Bi¢n doi vé phai :

VP={u2 +b2+c2 —-ab-bc-ca)(a+b+c)

3 > 2> el . 2 j 2
=a +ab " +ac”-a’b-abc-ca"+a’b+b +c’b
~ab2—hzc Aubc+azc+ hzc+c“—ahc—bcz —cza
=a" —abc+h3-abc +::3 ~ abe
= a(az -be) + h(b2 -ca) + c(cz - ab) = VT.
Sau khi bién d6i ta thdy VP bing VT, ding thirc duge chimg minh.
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4. a) Cdch 1. Ta thuc hién phép tinh nhan da thire binh thuimg

Tacé(x3 -2 3%+ I)(x2 +3x-4)

=x -2t 43 x4 I -6+ 9x T 4 3x - axP 48X - 12x - 4

5. 4 3 2

=X +X —-7x" +18x" -9x -4,
Cdch 2. Ta viét phép nhin timg s6 hang cua da thic nay dudi da thic kia khi
thuc hién phép nhan sao cho cic s6 hang déng dang thing cot (s6 hang nio
khong ¢6 thi d¢ trong, chi diing cdch nay khi nhan cic da thic cung dn va di
siip x€p cic da thic theo luy thira ting hoac giam cua 4n).
Tacé =22+ 3x+ 1

x
x2+3x—4

3
= R I X
4 3
+ 3x* - 6x° + 9x% + 3x

—4x3+8x2- 12x - 4

5 4 3 2
X"+ X -7Tx" + 18" -9x -4

b) Cdch 1. Ta thuc hién phép tinh nhan da thirc binh thuomg

6 3

3 3 4 4 2
(X" +2x=-IXX"+X)=Xx +2X =X +X +2x" -Xx

=x*+ 3 -xPr 24 -x.
Cach 2. Thuc hién nhan theo dong, ta dugc

3

X" +2x~-1
x
3
X +X
6 3 3
X +2x -X
+ 4

X +2x2—x

x*+3x* -+ 2x? - x
5. a) Tacé 2x+3IUx-4)+(x-5)x-2)=(3x-5)x-4), hay

2x2 —8X +3X — 12+ X2 = 2x = Sx + 10 = 3x% - 12x = 5x + 20, tic I

,
5x=-22,1rd6 x = -2—5" la gid tri cdn tim coa x.
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b) Tacé (8x -3)3x+2)-(Ax+THx+4)=2x + 1}(5x - 1)
& 24x" +.16x - 9x — 6 - 4x> — 16x - 7x - 28 = 10x - 2x + 5x - |
& 20x" — 16x - 34 = 10x> + 3x - |
@I0x2-19x-33=0<:> 10x(x=3)+ 1 I(x-3)=0
S (x=3)010x+11)=0.

Tudotacé6x=3: x =—% la gid tri cin tim cuoa x.
6. a) Taco (y- I)(y2+y+ l}+(;12y-y](2x+y2)
= y3—l+§1]y-—2xy+-!;x’y"—y3

2 3 1.9 3
= —Xy-2Xy+-x"y -1.
3 y y 3 Y

b) Tacé (x - INX-3)-(d-xX2x+ 1) -3x>+2x - §
=x2—4x+3-?x+2x2—4—312+21—-5
=-9x - 6.
- ST
7. a) Taco (x—yUx+ydx“ +yHx +y)
=(x2-y2)(x2+y2){x4+y4)=(x4—y4)(x4+y4)=xs-ys.
b) Tacéd {x+2)(x2+2x+4)—(x—2)3-6{x—I)(x+I)
=x+2°-x-2-6(x>- 1)

3 2 3 2 2
=X+ +12x+8-x"+6x - 12x+8-6x"+6
=22 + 6x°.

8 Tacé A=(3x-5)2x+11)-2x+3)H3x+7)

= (6x” + 33x - 10x - 55) — (6x> + 14x + 9x + 21) = — 76
Viy A = - 76 khong phu thudc viao bién x.

Tacé B=(x2+2x + 3}(312 2+ D -3x%(x + 2)—4x(xz- 1)
=3:4—2x3+x2+613—4x2+2x+9x2—6x+3
3t -exi-ax s ax =3,
Vay B =3 khong phu thudc vao bién x.
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Chudé2
a) Taco (x +2)(x2—2x+4}—(18+x3}= :ic'1‘-t-23 _18-x>=-10.
b) Tacé (2x - y)AX + 2xy +y7) - (2X + y)4x" - 2xy +¥°)
= (2x - I + @20y +y 1 - (2x + VIR0 - 2xy + ']
- i(zx)j = }’3] - I[l‘ﬂ; * }'3]
= (8.\13 - 3.",'} - (Sx“ + )'3)
= 813-}'3 -8x" - y3= - 2)'3.
a) Taco A=x2+ lUx+26=(x+5]2+ i
Vi x =45.1adugc A = (345 + 5) 7 + 1 = 50° + 1 = 2501.
b) Tacé B=x>—02x+001 =(x-0.1)".
Véi x= 1.1 taduge B=(1.1-0.)> = 1.
a) Tacod .\;3+9y2—6x}'=xz —2.x.3y+{3y)2={x—3)')2.
Tir d6 thay x = 16 va y = 2 vio bi¢u thirc, ta duge
X2 +9y> - 6xy = (16 - 3.2) 2 = 10% = 100.
b) Tacé x° - 6.&2)' . I2:~'.y2 - Sy“ =x"- 3..\:2.2}- + 3. x.(ly}z - (Ey)“
=(x - 2y) 1
Tir d6 thay x = 14 va y = 2 vio bicu thic, ta duge
X - 6x3y + 12xy° - 8y> = (14 - 2.2)* = 10" = 1000.
a) Taco (x-3x+3)-(x+5)x-1)
=x*-9-x*+x-5x+5=-4x-4.
b) Tacod (3x - 2)3 +(x + 1)+ 23x - 21x + 1)
=(3x -2}2+ 23x -2}x + 1) +(x + I)2

p 2
=(3x-2+x+1)"=@dx-1)".

a) Cachl. Tacod (2x - l)2 - 2x+3)2x-1)=0

IB-PPGT 8..DS



a4x2--4x+l—4x2+2x—6x+3=0
<> -8x+4=0hay8x=4. urclax = %

Viy gid tri x = — thoa man yéu ciu bai todn.

ta | —

Cdch2.Tacé 2x-1)" - (2x +3)2x - 1)=0

S2x-D2x-1-2x-3]=0 © 42x-1)=0 & x=

| -

% I el i ca
Vay gid tni x = = thoa min yéu cdu ban toin.

b) Taco (x+5)Nx-2)-(x=-3)x+3)=0

x2-2x+5x-10-x249=0

& 3x—l=0.uh:l;'tx=%.

Vay gid tri x = = thoa min yéu cdu bai toin.

to | —

ST | e T L
Do (x - 1}220.()' - I)2 2 0 véi moi sO thue X, y nén (X - I)2+(y—l)2+l>0.

Viy x>+ yz - 2x- 2y + 3 > 0 véi moi gid tri thue x va y.

2 2 N R -
b)Tacé x-x"-1=-x +x—|=-{x'-x+l)=-[x-_] _E_

b 7
-

Do[x—%]- 20.nén —[x— ] <0.

o | =

3
. T
Va_\yx—xz— 1 = -[x«%) -I<0 véi moi sO thue x.



Chudé 3
b ] » 2
a) Taco 3x"+6x+3-3y" =3(x"+2x+1-Yy")
=3[(x3+2x+l)—y2]=3l(x+l)z-y‘?]
=3(x+1+yMx+1-y).
. 2 2 2 i __2
b) Tacé 25-x" -y +2xy=5"-(x"+y" - 2xy)
=52—{:<—y)2=(5+x—y)(5—x+y).
a) Taco 3x-3y—x3+2xy—y2=3(x—y)—(x2—21y+y2)
=3(x-y)-(x-y) = (X-y)3 -X +y).
b) Tacéd xz—y2+2x—2y=(x2—y2)+2(x—y)
=(X=YUX+Y)+2AX-y)=(X-yUX +Yy+2).
a) Taco x3=x=>x"—x=0,hayx{x—l)[x+|)=0.
Viyx=0,x=1vax=-1lacdic gid tn cin tim.
b) Tacé 2x* +2V2x? +x=0, hay x(2xz+2wﬁx+l)=0.
]
2 1
Tacla x(vV2x+1) =0.Vay x=0.x=-—=.
( ) 3 =
2 2 . 2
a) Taco x" - 2x —4y" —dy =(x" - 4y") + (- 2x—4y)
=(X +2yUx —2y) - 2(x + 2y) =(x + 2y)(x - 2y - 2).
b) Tacé x*+2° -ax-a=(x*-+2x*-4x)
=+ 22 -2) + 2x(x* - 2) = (x2 - 2)(x2 + 2x + 2)

= (x+ﬁ)(x—\/§)(xz+23+2).

a) Tacéd xz(l—xz}—di—-lxz:xz(l-xz)—d(l—xz)
=(I-x2}(x2—4)=<l+x){|—x){x+2]{x-2).
S (- (i 2 2 22
b) Tacé x"+y =Xy +xy-x-y=(x"-x)+(y =-xy)+(xy-y)
=x{x—l}+yztl -x2)+y{x—l)=(x~l)[x+y—y2(x+l}]

=(x—l}[x+y—xy2-—y2}=[x—l)[x(l—y2)+y(l -y)]
=(x - 1)1 -y)Xx +y+xy).



8‘.

9..

a) Tacé (1 +2x)(1 -2x)-x(x+2}x-2)=1 —»412—1(3&2—4)

=l—x"+4x{l -X)=(1 -x)(I +5x+x3).
b) Tacé (a+b+c)ab+bc+ca)-abe
=(a + b)(ab + bc + ca) + c(ab + be + ca) - abe

={a+h)(ab+bc+ca)+abc+czta+b}

=(a+b)(ab+bc+ca+c2)
=(a+b)la(b+c)+c(b+c)]=(a+b)b+c)c+a)

2 2
a) Tacéd -;-x(x" —9}=0=:>%xlx—3)(x+3)=0.
Ta thiy mot tich bang 0 khi mot trong cic thira s6 bang 0. nén
—:-x(x—.'i){x+3}=0=>x =0,x=3.x=-3.

Vay gid tri cia x cdn tim 13 x =0,x = 3.x = -3.

b}Tacé:(x+2]2—(x—2)(x+2}=0:> (xX+2)[(x+2)+(x-2)]=0,

hay (x +2)2x =0. Tirdétatimdugc x =0, x = - 2.

Tacé (a+b)’-(a-b)’=(a’+2ab+b%) - (a2 - 2ab + b?)

= 4ab.

Tacé (a+b)’=(a-b)> +4ab=3>+4.4=25

Tacé (a-b)’=(a+b)>-dab=6>-48=4.

a) Taco a“+b3+c3-3abc={a+b}33azb—33b2+c3—3abc
=[(a+b)’ +¢’] - 3uba + b +c)
={a+b+c}[(a+b)2-c{a+b)+czl—3ab(a+b+c)
=(a+b+c){a2+23b+b2—ac--bc+¢.:2~33b}
={a+b+cl(uz+b2+czrah bc - ca).

b) Dit a=x-y:b=y-z:c=z-x.thitacba+b+c=0.

Tur d6 theo cau a, 1a ¢cod aJi - h" + «:3 - 3abc = 0, nén 33 + b3 - c3 = 3abc.

Vay (x - }'}" +(y - i"-l" +(z- x}"' =3x-yNy-z)(z-X).

-
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10%. Cach 1. O day ta thiy vai trd cba x. y. z nhu nhau nén ta bi¢n doi hai sO
hang sau d¢ xudt hién thira 6 (y - 2) :

) ] 3 ’. pa 2 2 2
A=x(y-2)+Y (Z2-X)+Z(X=Y)=X(y-2)+YZ-XY +XZ -yZ
- le}' -2)+vyay-2)- x{yz - zz) = ley —2)+yzy=2) - x(y -2y + 2)

=(y - 2 +yz - xy - x2) = (y - DIX(X - ¥) - 2x — ¥)]
=(y - z)(x - yXx - 2).
Cdch 2. Tathuc hiéntich:z-x=-[(y-2) +(x-Y)].
Tacoé A= xz(y -2)+ yz(z -X) + zztx =¥
=x2(y—z)—y"’ﬂy —)+ (=Y +Z (X-Y)
=(y- Z){xz = )'zl (x - 3,»*)0{‘1-'2 - 12)
=(y-2)X+yUX -y) = (X —yNy + ZNy - Z)
=(y-z)(x-yNx+y-y-2)
= (y = z)(X - y)X - 2).
Cdch 3. Ta nhan thay trong bidu thitc A, néu ta thay x bdi y thi A = 0. Do dé
A chira thira s6 (x - y).
Tuong tu. A chira thira so (y =z ) va (z - X).
Nhu vay A phai c6 dang A = k(y — z)(X = y)XX — 2).
Ta thiy k phai 12 hing s6 (khong chira bién x. y, z) vi n6 ¢6 bic ba doi véi
cdc bién x, y. z va déng thin bidu thic (y - z)(x - y)(x = 2) cling ¢6 bic ba
d6i vai cdc bién x, y. 7.
Tiur dé. taco xz(y -2)+ yI{z -x)+ zz{x - y) =Kk(y - z)(X — y}x — z) ding v&i

moi gid tri cua X. y. z. Ta cho cdc bién x. y. z nhan cdc gid tri dac biét. ching
hanx =2, y=l.z2=0,ta duge :

4.1+41.(-2)+0=k.1.1.(-2).hay2=-2k.nénk =~ 1.

Vay A=-(x-yNy -zNz-X) = (Y —- Z(X — y}X - Z).

Chui y : Cic gid tri X. y. z ¢6 thé lay ty ¥ chi c¢in ching d6i mot khic nhau
sao cho tich (x = y)Xy —z)z - x) # 0.



Chu dé 4

DANG 1.

4%,

52,

a) Taco (ZIxEy -7xy2+xy) Xy =2Ix-7y+ 1.

b) Tacé (Sx4 + 3.\;5 - Ex“) : (—;I)- xz) = —lez - 6::3 + dx*

» N 5
¢) Tacé (4x" - Ex"y" + lﬁxzy"l : (- ) =-x*+ 2xy" ——l—_—;- y".

) I » 3 2 3
Tacéd (2x7y™ +6x7y" - 15xy) : 3xy = 3 Xy + 2xy~ - 5.

5 3
Ta co {23:&")*2 - lgxz)’] + 6x}'5) : 4?(}'2 = '24—3 X - gxy 22 "';YH-

15

Taco ( lﬁ:r.'ly"i - l'h;"y4 + szyﬁl - 2:&}*2 = 5 x"y" - g xzyz - 4:;)'4.

Tacé (Sa"hzc - ?azh'?'t:2 - Jabcz} - azbc = S5ab + Thzc - 4c.
Taco [6(x-2)" +T(x-2)" - 9x-2)"]: 2 -x)
=(6(x-2) +7(x-2) " - 9(x -2)"): (x - 2)°
=6(x -2) + 1(x - 2)* - 9(x - 2)".
Chiiy: O day ta coi (x - 2) nhu 1a mot bién z ndo do.
b) Tacé [S(x -y’ +2x-y) - 7x-y) ) : (y-x)>
= [5(x - y)° + 2(x - y)‘q - (x - )'}"I :(x-y)°
= 5(x - y)'I +2(x - y)" - Hx-Yy).
Luuy : O daytacoi (x - y) nhu Ia mot bién z ndo do.
Ta thay x> +6va x> +4 honkém x> +5 moOt don vi. nén néu col y = x2+5
|

thitaco (y+ Iy~ 1):y. hay la (yz—l):y=y—-y-.

=
Thay tro lai y = X~ + 5, ta dugce :

2 2 2 2 I
(X" +6)X" +4) 1 (X" +5)=x"+5 - —5—.
X+

Lui y : Ta c6 thé giai bai 4. bai 5 theo cich chia da thie & Dang 2.
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6*. Thuc hién phép tinh chia
a) (7" - )+ 20 -%)* - 3x = ) : 20x - 1)?
=7 - DY+ D =20 - 1) - 3x - 1)) : 2x - 1)

(x=1D*x+1)* -(x-ll-%.

N~

b) [5{;3-y3)4+(x—y)“| :{xz—Zx)'iryzl

4 2 2.4 3 2
=[S(X =Y (X" +xy+y) +(x-y)):(x-y)
=5(x—y)ztxz+xy+y2)"+(x-—y}.

DANG 2.
1. a) Taco (612- HIx-10):(3x +2)

6x* -~ 11x-10 | 3x+2
6x° + dx 2x -5
“C15x- 10
- 15x - 10
0
Viy da thie (ﬁxz = 11x = 10) chia hét cho (3x + 2) duge thuong 13 (2x - 5),
Ta ¢6 thé gidi bai todn ndy bing phuong phdp phan tich thanh nhan tir, nhu sau -
(6x* = 11X = 10) : (3x + 2) = (6x% - 15% + 4x - 10) : (3x + 2)
=[3x(2x = 5)+ 2(2x - 5)) : (3x +2) = (2x - S5)3x+2):(3x +2)=2x - 5.
b) Taco (x*+2x* + 10x - 25): (x2 + 5)

x4+2x" + 10x - 25 x2+5

4 2 2
X + 5x X" +2x-=5

2x" - 5x° + 10x - 25

-

21;" + 10x

5

- 5x° - 25
»

- 5x° - 25
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Vay da thic (x” + 2x" + 10x - 25) chia hét cho (x” + 5) duok thuong 13 (x 2 + 2x - 5).

Ta ¢6 thé gidi bai todn nay bing phuong phip phan tich thanh nhan tr, nhu sau :
x*+2x> + 10x - 25): (x* + 5)

=(x +2x° - 5x7 +5x° + IOx—Zﬁ):(xz+$)

= [x:(;-c2 +2x-5)+ S(xz +2x-95)]: (xz +95)

={:na2 +2x—5)(x3+5):(x2+5)=x2 +2x -5.

a) Tacé:{2x2+ax+ :(x-3)

2x3+ax+l X=3
_sz—()x 2x + (a + 6)
(a+6)x + 1
@+ 6)x-3(a+6)
3a+ 19

DE2x% + ax + | chiachox-3dudthi3a+ 19=4 hay a=-5.
Vay a= -5 la gid trn ¢iin tim.
b}Tacé:[ax5+4x"‘—9}:(x~ 1)

ax> +4x* -9 x=1
axS—ax" ax4+(3+4)K3
(a+4)x4—9 +(a+4)x2+(a+4)x
(a+d)x-(a+d)x° +(@+4)

(a+ 4}x] -9

(a+ -Hx" -(a+ 4).\:3

(a+ 4))&2 9
*(a + 4)x3 ~(a+ 4)x
(a+4)x -9
h(u +d)x-(a+4)
a-95

D¢ chia hét cho(x - 1) thia-5=0,haya=5.
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a) Tacod (2n2 +n-7):(n-2)

_2n2+n—~':l - n-2
2“2—4!1 2n+5
Sn- 7
S5n-10
3

3
Nhuv;}y('.!n‘!-t-n -D:=-D)=2n+5+ — 5
n_

Dé 2n° + n — 7 chia hét cho n - 2 thi n - 2 phi la u6c cia 3. nghia 13 n -2
nhan cic gidg tri 21:+3. Tudétatimdugen=1:n=3:n=5van=- L.
Vay cic gid tri nguyénctancintimla: n=1:n=3 n=5van=-1.

b) Taco {I()n2 ~-Tn-5):(2n-3)

10n” ~ Tn -5 2n-3
10n” - 15n 5n+4
_Sn- D
en-12
7

thr;';y{l()nz—7n—5):(2n-3}=5n+4+

2n-3

DE 10n° — 7n — 5 chia hét cho 2n - 3 thi 2n - 3 phii 1a udc cta 7. nghia la
2n-3 nhincic gidtri +1:+7. Tudétatimdugen=1:n=2:n=5van=-2.
Vay cic gid tri nguyéncuancintiml:n=1n=2n=5van=-2.

Ta cé (x3—?x+6}:(x+31

X'~ Ix+6 x+3
-7 i :
X~ +3x" X" =-3x+2
S3x%-Tx+ 6
*3?:27%
2x + 6
2x+ 6

0



7.'

Viy da thie (x3 - 7x + 6 ) chia hét cho (x + 3) dugce thuong la (xz - 3x +2).

Tacod (?.x’1l -26x -24): lxz +4x +3)

2% - 26x - 24 x> +4x+3
2x -8

2x* + 8x% + 6x
-8x’-32x-24
-8x" - 32x-24
0
Viy da thuc {2.\;" - 26x - 24) chia hét clm(xz + 4x + 3) duoce thuong 1a (2x - 8).

Tacé l{3x4 - 23" - 2x2 +4x -8): (xz - 2)
3x4+2x3-—2x2+4x- 8 x2~2

: 2 2
3x - 6x 3Ix"-2x+4

3 )
-2X"+4x" +4x -8

3
- 2x + 4x

-I:-c"' -8
Tax? -8
& —
Vay da thitc (3x* - 2x* - 2x” + 4x - 8) chia hét cho (x” - 2) duoc thuong 1

(3% - 2x + 4).
Cach I. Thuc hi¢n phép chia (azx3 + 3ax® - 6x - 2a) : (x+1).tacé:

253 2

a“x” + 3ax” - 6x - 2a X+ 1

2.3 2 2 2 2 2

ax +ax ax +a3-ax+(a -3a-6)
>

a(3 -a)x” - 6x - 2a

a(3 - a)x:'l +a(3 - ax

(az ~-3a-6)x - 2a
u{az ~3a-6)x +(az -3a-6)

5
-a +3a+6
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8*,

g*.

Vay (auz:vcJi + 3ax” - 6x - 2a) chia cho (x + 1) duge thuong la
azx2+a(3—a]x+luz—3a~ 6) va du Iia—a2+3;1+6.

bé (a2x3 +3ax” - 6x - 2a) chia hét cho (x + 1) thi du phai bing 0, nghia la
~a’+3a+6=0.hay (a+2)3-2a)=0, tic laa=3hoaca=-2.

Vay dé (;:tzx3 + 3313 —6x - 2a)chiahétcho(x + I)thia=3 hoaca=-2.

Cach 2. Do (a2x3 + 3ax” - 6x - 2a) chia hét cho (X + 1), nén ta c6 thé viét :

(azx3 + 3ax” - 6x - 2a) = {mx2 +nx +pix + 1), (1)

& d6 thuong (mx” + nx + p) la tam thic bac hai.

Ta thdy (1) ding v&i moi gid tri x, nén cling ding khix =~ 1, doddétacé:

—a2+3a+6—2a=0.h;1_\'—;12+3a+6=0.ui'c lha=3hoica=-2.

Viy dé (azx" + 3ax” - 6x - 2a)chiahétcho(x + I)thia=3 hoaca=-2.

Thuc hién phép chia (x" - x"y + xz}'z - xy3) : {xz + yzj.

Taco (x" - x"y + xzyz - x}"‘l : (xz + y2)

4 3 2.2 3 2 2
X -Xy+xy -xy X" +y
o4 22 2
X + X7y X" =Xy
3 3
A 3
_x)r _x},ﬂ
0

Viy da thic (x"‘ - x“y + xzyz - xy“) chia hét cho (x2 + yz)dm;t: thuong la (xz - Xy).
Tacc:}:(Jnu'ir'-i-?:x2 -S5x+m):(x-2)

x"+3x2—5x+m X -2
-7, : .
X - 2x X" +5x+5
>
5x" = S5x+m
== Y
B __Sx"_ﬂ 10x
S5x +m
5x - 10
m+ 10

Viy da thic (13 +3x° - 5x + m) chia cho (x - 2) duoc thuong la (.w.2 +5x +35)
vadu lam + 10.

D¢ da thire {x3 + 3x2 - 5x + m) chia hét cho da thie (x = 2) thim + 10 =0,
hay m = - 10.



PHAN THUC PAI SO

Cha dé 1
KHAI NIEM VA TINH CHAT CO BAN CUA
PHAN THUC PAI SO
KIEN THUC CAN NHG
Mot phan thic dai s6 (hay néi gon la phan thirc) 12 mot biéu thic ¢6 dang

% . trong d6 A, B la nhimg da thirc va B khdc da thic 0.

A dugce goi la ur thic (hay ). B duge goi 1a miu thic (hay mdu).
CAC DANG BAI TAP CO BAN

Xét tinh bang nhau cia cdc phdn thiec
PHUONG PHAP GIAI
Dung dinh nghia hai phan thic bing nhau :

Véi hai phanthic 2 va € jacs: A
B D B

ViDy .

Vi du 1. Dung dinh nghia hai phan thic bang nhau chimg 10 riing :

=-C- nfu A.D=B.C.
D

3x(x+5) 3x X+2 (x+2)Xx+1)

. b) -
2(x+5) 7 x-1 x =1
- S 2 _4 3
c}x X 2=x _x+2: &) 7‘:r. +8 —
X+l x=] X“-2x+4
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Loi gidi
5 3 = X P
a) Tacoi X343 3 A 3% 13 € Theo dinh nghia hai phan thic bing
2(x+5) B 2 D
nhau ta cin Kiém tra ding thiw A . D =B. C: tic 1a cin kiém tra dang thirc :

Ixx+5).2=2x+3).3x.

%
Tacoé:3x(x+95).2=6x" +30x ;

2(x+5).3x= 6x> + 30x.
Suy ra 3x(x +35).2=2(x +5). 3x.

Ix(x+5) 3
V;'l\' _xi.‘i-j:_-!:_x.
T Ax+S) 2

b) Tuong tu nhu gidi ciu a. ta cdn Kiém tra ding thirc
(X + 2> = D) =(x — (X +2)(x + ]).

Taco lx+2}[x3— D=(x+2(Xx-INX+D)=(xX=INX+2Ux + 1).

Vay X+2 =(x+2){x+lj_

x-1 x? -1
¢) Tuong e nhu giadi cau a. ta cdn kiém tra dang thic :

(xz—x -2x-1)=(x+ l](x2-3x+2).

2 ] b

2 i 2 2 3
Tacod: (X" =X=-2Ux=-1) =X =Xx"=-2X=X"+X+2=xX" -2Xx"-X+2:

2 3 2 2 1 2
(X+INX"=3x+2)=X" -3x"+2X+X =-3x+2 = x =2x"-x+ 2.

Suy ra (xz— X=-2x-1)=(x+ Il(xz - 3x + 2).

> b ]
X“=-Xx-2 x"-3x4+2
Vay = ;
X+ O |

. o . X+2
d) Vi da thie x + 2 cing la phan thic

nén ¢6 thé viét dang thire da

x"+8 X+2
xZ-2x+4 I

Giai tuong e nhu cic ciu trén, ta cé :

cho dud dang:



(x“+8).|=x“+8:
(x2—2x+4){x+2)=x"+8.

3
X’ +8 X+2
Viy — = :

x2-2x+4 |

Vi du 2. Ba phan thire sau ¢6 bing nhau khong :

. v,
X*—-2%-3 . x—3 X" -4x+3
et o — e —
X" +X X X=X
Lot giai
k. b
. b ok T ., X°=2%=-3 x-3 . x=-3 x"-4x+3
Ta chi cin xét xem hai dang thic 5 = vil = —
X" +X X X X* =%

¢6 ding hay khong ?
o Xot dang thiee thie nhat.
Tuong wr nhu cich giai vidu 1. tacéd :
(xz—Zx—B)x=x3- x% - 3x:
7 3 » y 1 2
(X" +xXxHX-3)=Xx"+X" -3x"-3x=x" - 2x" - 3x.

Suy ra (xz -2X-3)x = (xz + X)(x = 3).

bl
x“-2x-3 x-3
Vay - = :
X" +X X

o Xé1 dang thiee thit hai.
P 2 3 2 2 3 2
Taco: (X=-3UX" -X)=X"-X"=3x"+3x=x"-4x" +3x -
2 3 b
X(X"—4x +3)=x" —4x™ + 3x.
7 ]
Suyra (x - 3)(x" —x)= x(x" -4x +3)

x-3_x3—4x+3

Vay

.
X X“-Xx
"
- x2-2x-3 x-3 x°-4x+3
Két luan : = = = — -
X+ X X X“—X
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a)

Vidu 3. Chobadathic: x°-4x, x° +4. x° + 4x. Hiy chon mét da thiic
thich hop réi dién vao chd tréng trong ding thirc dud day :
S . K
x2-16 x-4
Lo giai
Theo dinh nghia hai phan thirc bing nhau. ta phai ¢6 :

(... (x-4)= :tu{:lt2 - 16) hay (... x-4)= x3- 16x.

Cdch 1. Lin luot dién ba da thic da cho vao ché trong cia biéu thic (... )(x - 4)
o vé trdi, ta duoc:

{xz — 4x ) x —4)=x3—4x2—4x2+ 16x = 13—8x2+ 16x ;
(C+a)(x-4)=x"-ax>+4x - 16;
(xz+4x)(x —4)=x3+4x2—4x2 -16x = 13— 16x.

So sanh véi v& phai, ta phai dién da thic x> + 4x vao ché tréng trong diang
thirc di cho.

Cdch 2. Goi A 1a da thiic cin chon, ta phai ¢6 : A(x - 4) = x(x° - 16).
Phan tich x> - 16 thanh nhan 1, ta ¢6 :
Ax-4)= x(xz - 16) = x(x + 4)(x - 4).

Viy da thic phai chon 13 x(x +4) = x> + dx.
Vi du 4. Dung dinh nghia phan thitrc bing nhau, ching 16 ring :

x—2=xz—51+6: b) 12—6x+8=xz—73+I2

X +3 x2 -9 x=2 x=3 °
Laoi giai

a) Taco (x—2}(xz—9)=(x-2){x-3)(x+3)v£1

(x + 3)(x” = 5x + 6) = (x - 2)(x - 3)(x + 3).

x-2 x2-5x+6

Va =
~ x+3 xz_g




b) Tacé (x-2)(x" - 7x + 12) = (x - 2)(x = 3)(x - 4) va
(x = 3)(x* - 6x + 8) = (x - 2)(x - 3)(x - 4).

Y b
X" -6x+8 x“-7x+12
vay X _X X+

X-2 X-3
Vidu 5. Hai phan thic sau ¢6 bing nhau khong ?
2, 2
_.v._, ..x_.w,‘ X ; b) x+1 v5‘x1+3x+2.
X -4 X+2 X+3 X =x=6
Laoi giai
a) Taco (:Ic2 = 2xXXX + 2) = x(x = 2Xx + 2).

a)

Mat khic x(x> = 4) = X(x - 2)(x + 2).
Viy hai phin thiic d6 biang nhau.
b) Tacd (x + l)(x2 -X=0)=(x+ I)}(x + 2)(x - 3).

Nhung  (x +3)(x” + 3x + 2) = (x + 3)(x + 1)(x + 2).
Viy hai phan thite d6 khong bing nhau.
III. BAITAP

1. Ching minh cdc ding thic sau :

i 2

X'=1 =1 x'+xP+xtex+l
a) =xX“+x+1; b) 5—=
b X+1
2.  Ching to ring :
xf-x?  xMax?

a) x* + 1 chia hétchox + |; b) =

3. Ching minh cic ding thic sau :

x]—4x2+8_x2—2x-4_ b xz—xy-x-l-y_x—y

a) = ) 3 .
x2 -4 X+2 X“+Xy=-X=-y X+Yy

4.  a) Chimg 1o rang v&i moi s6 nguyén n. ta ludn ¢ n’-n:i3.
b) Ap dung : Chimg 16 ring védi moi s6 nguyén a, b ta luon cé a’b-ab’ : 6.
5. Ching 16 rang vai moi sO nguyén n, ta luon ¢6 n -n:Ss.
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Chudé2
RUT GON PHAN THUC DAI SO

KIEN THOC CAN NHO
e Sirdung tinh chit co ban cta phan thic :

ﬁ = -@—N—i (M 12 mot da thire khéc da thic 0).

B BM

o il (N 12 mOt nhan tr chung).

B B:

. s e o T ; A -A

e Dung quy tic doi ddu cua phan thuce : B = 3

CAC DANG BAI TAP CO BAN
PHUONG PHAP GIAI

Sir dung tinh chit co ban cua phan thic, quy tic d6i diu dé thuc hién cic
phép todn nit gon phan thic.
viDUy
Vi du 1. Dudi diy la nhimg vi du vé hai phan thuc bing nhau ma cic ban
Vui, Vé, Hanh, Phic duara:

x+3 x% +3x
2x-5 2x?-5x

[x+l)2 X

1 l Nl.')}

(Vui); ~
X“+X

3 2
4-X — 3'4 (.*'l(_ll\h},' (x_g) ={g x)

tphdr ).
-3x 3x 2(9-x) 2

Hay dung tinh chit co bin cia phan thitc hoic quy tic d6i dau dé giai thich
ai viét diing. ai viét sai. Néu ¢6 chd nao sai, hiy sua lai cho ding.

Loi giai
O méi vi du, ta hiy phan tich 1 va miu cua cdc phan thic thanh nhan r dé
biét mbi ban di van dung kién thic nhu thé nao ?
e (Vui). Phan tich tir vi miu cia phan thirc & v€ phai cua ding thic. ta c6

x2 +3x x(x +3)

2x2-Sx X(2x=5)

4B-PPGT 8..DS



Diéu d6 chimg to ban Vui di nhan ca tr va miu cia phan thic ¢ vé& trdi vai x
dé dugc phén thirc ¢ vé phai.

Vay ban Vui viét diing.

e (V¢). Phan tich tr vi miu cua phan thac o vé trii, ta duge

(x+l)2_(x+l){x+l)

xZ+x  X(x+D)
D¢ ¢6 ur cua phan thic ¢ v& phai la (x + 1), ta phai chia ca wr va miu cua
(x+1)
e

phan thic ¢ vé€ trdi cho (x + 1). Nhung khi d6 ta duoc phin thirc

2
Vdy ban Vé viét sai. Sima lai thaah &1 241

X" +X X
e (Hanh). Ap dung quy tic ddi diiu vio phan thic & v€ trdi. ta duge
4-x x-4
-3x  3x

Vay ban Hanh viét ding.

e (Phiic). Ap dung quy tic d6i diu vao phin thic ¢ vé& tréi, ta duge
(x-9' _ —(9-x)°
209-x) 209-x)

Mudn dp dung tinh chit co ban cta phan thirc dé bién két qua vira duge thanh
phan thic ¢6 miu la 2 ta phai chia ca ur va miu cho (9 - x ). Khi d6 ta duge

-(9-x)°

phén thirc

~(9-x)*  ~(x-9)’

Nhung v¢ phai la >

~(9-x)? _—x -9)?

Vay ban Phiic viét sai. Sua lai thanh

2 2
Vi du 2. Dién da thic thich hop vio méi chd tréng trong cic ding thic sau :
) CERE o b) S(x+y) _5x* -5y’
(x=I(x+1) x-1" 2
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Loi giai
Phan tich tr vd miu cua cdc phan thiae dé biét cin vin dung tinh chit co ban
cua phin thirc nhu thé nio ?
1 2 2
X" +X° X“(x+1)

= . chiacawrvamiucho(x + 1), ta
(x=Ix+1) (x=Ixx + 1)

a) Taco
XY +x2 _‘xz
(x=1Ux+1) a=1

durge

Vay da thitc ciin dién vio chd rong 1a X,

b) Phan tich ur cua phan thie & v& phai 1a duge 5x° - Syz =5(x ~ y)x +y).
Do d6 ding thic di cho ¢6 thé viét 1a

S(x+y)  S(x+yNx-y)

2 =
D& ¢6 ur s6 1a S(x + y)(x - y) phai nhan ca tr v mdu cia phan thic & vé i
S(x+yNx-y)
Ax-y)

Viy da thic phii dién vio ché trong 14 2(x - y).
Vi du 3. Rat gon cic phan thie sau :

v (X — y) ta duge

i 2 1
I8xy 20x°(x +5)
7x2 +14x+7 45x(3 - x)
<) 3 : d) T
3x° +3x 15x(x = 3)
Lai giai
) 2 2 2
T 12x y‘ E Zx‘.ﬁx)" " 211_
I8xy” 3y .6xy" 3y
s)' 3 e 5)°
b) Tach: _I_ngx+.} =.{x+ij ..x{x+5)=3(x+-) ‘
20x<(x +5) 4x.5x(x +95) 4x
T 1Ax+ T TXE42x+D) 7(x+l)3 Hx+1)
¢) Tacod: = —— = - = —
3x2 4+ 3x 3x(x+1)  3x(x+1)  3x
& T : 45x(3-x) 3(3-x) -3(x-3) -3

15x(x-3 (x-3' (x-3' (x-3)?



F i

BAI TAP

Chimg 16 méi cap phan thic sau bing nhau

3 3x+6
a) vil 5 x
2x -3 2X“+x-6
Chimg 10 ring :
x? -5x+4 x-4
a) 3 S :
x =1 X“+x+1

Rt gon cdc phan thic sau :

y(2x -xz) )
xQy+y?)
2

a)

o) (x+a)" -x

a2 +4x2 +dax

Rut gon cic phan thirc sau :

5(x-3)
—x2 +4x -3 ‘

a)

Rut gon cdc phan thic sau :

)y{lx X }(y+2)
x(2y+y Nx - 2}

Rt gon cdc phan thic sau :

(x +a)’ -4x?

= :
aZ +9x°? + bax

a)

Rut gon cic phan thic sau :

1 ]
X" =5x° +6x

a) - :
-4x° +10x -4

b)

b)

b)

b)

b)

b)

b)

2 2x% + 6x
va 3 3 g
x+4 X" +7x° +12x
xz—3x+2_ 1-x

4—;(2 x+2'

xy' -yx*
x2 + Xy

(2x +3)(3x - ‘i)
25-9x?2

(xy b ltx ))

(x +XYyNUX+Yy)

x% - 3x +2

3
X" =1

r ] v
X~ -3xy+2y*

x*+2x%y - xy? -2y’
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A.

Chudé3

QUY PONG MAU THUC HAI PHAN THUC DAI SO

KIEN THUC CAN NHO

Khi quy déng méu thire nhi¢u phan thic, muon tim méu thire chung ta ¢6 thé
lam nhu sau :

1) Phan tich mu thirc cha cic phan thic da cho thanh nhin ur ;

2) Miu thirc chung cdn tim la mot tich ma céic nhan e duge chon nhu sau
— Nhan wr bang s6 cua miu thire chung la tich cic nhan wr bing s6 ¢ cic
miu thic cia cdc phin thie di cho. (Néu cic nhan tr bing s6 ¢ cic mau thirc
12 nhimg s6 nguyén duong thi nhan wr bing s6 cua midu thic chung la BCNN
cua ching) ;

~ D61 vai méi luy thira cia cung mot biéu thitc ¢6 mat trong cic méu thic.
ta chon luy thira véi s6 mi cao nhat.

3) Muon quy déng mdu thie nhiéu phan thire ta ¢6 thé lam nhu sau :

— Phan tich cic mau thace thanh nhan tr réi tim miu thic chung :

~ Tim nhan tr phu cua méi mau thic ;

~ Nhan tr va miu ctia mbi phin thic véi nhan wr phu tuong img.

CAC DANG BAI TAP CO BAN
PHUONG PHAP GIAI

Tim mdu thic chung (MTC) cta cic miu thie réi tim nhin wr phu cua timg
miu thirc. Tir d6 quy déng méu thirc cia cic phan thic.

Vi DU
Vi du 1. Quy déng mdu thic céc phan thirc sau :
5 | 4 11
a) ; -3 b) " =
x5y3 lzac"y4 IS:::'“},*S I2x"y‘

Lai gidi
a) e MTC= |2x5y4.
Nhén tr phu cia méu tha nhat 1a : 12y,

Nhan tir phu ctia méu thi hai 13 : x°.



e Quy déng méu thire :

5 512y 60y 7 1xr 1
X’y i xﬁy:‘.IZy i lzxﬁy" ' I2x3y" - IZx’y".xz ) lesy"' |
b) Giai tuong tu nhu ciu a.

e MTC= 60x4}'5.
Nhan tir phu cia mau thir nhat la @ 4x.

Nhan wr phu cia mau thit hai la : Sy“.

e Quy déng mdu thirc :

4 44x  16x 1 15y Ssy?
le"y“ B I5x3y5.4x N 60);"):5 ' 12x'y? . I2x4y2.5y3 ) g{]x"ys .
Vi du 2. Quy déng mdu thirc cdc phin thirc sau :

a) 2 i : : b) L. . - :
2x+6 x?-9 x?-8x+16  3x? -12x
Lai gidi
a) « Tim MTC
Phén tich cdc miu thitc thanh nhén tr
2x + 6= 2(x + 3); x> -9 =(x - 3)(x +3).

MTC = 2(x - 3Xx + 3).

Nhin tr phu cia mau thir nhat la @ (x = 3).
Nhin tr phu cia miu tha hai la: 2.

e Quy déng mdu thirc :

5 5(x-3) _ S5x-15
2x+6  2(x-3)x+3) 2x>-9)
3 3.2 6

x2-9 2.(x-3)x+3) 2(x?-9)
b) Gidi tuvong tu nhu ciu a.
e Tim MTC

Tacé: x2—8x+16=(x~4)2: 3x2-l2x =3x(x - 4).



Viy MTC la 3x(x - 4) 2.

Nhan tr phu cia mdu thir nhat la : 3x.
Nhan tr phu cia mdu thir hai la : x - 4.
¢ Quy déng mdu thic :

>
-

2N _ 2x.3x _ 6x )
x> -8x+16 3x(x-4) 3x(x-4)
X X.(x-4) _ x(x-4)

3 -12x 3x(x-4).(x-4) 3x(x-4)}
Vidu 3. Quy déng mdu thirc cdc phin thic sau :

2— _—
g IS 1o b 10 5 1
X -1 xZ+x+1 X+2 2x-4 6-3x
Lai giai
Chui y : C6 thé déi déiu & mot phan thic dé tim miu thic chung thudn tién hon

a) ¢« Tim MTC.
Phan tich cdc mdu thie thanh nhan wr :

X-1=(x-Dx2+x+1).
MTC= x’- 1= (x= )(x* +x + 1),
Nhan tr phu ciia mdu thi nhat la : 1.
Nhan tr phu ctia mdu tha hai la : (x - 1).
Vi miu cua phin thirc thirba la 1 nén nhén tir phu ciané la: (x - l)(xz+x+ 1).
e Quy déng méu thic :

:_1,x2_3x+5 B (4}(2 —_}',(_-Fj}l _ 4?&2 -3x+5 i

x>t -1 (x* =11 x -1
1-2x _ (1-2x)(x-1) 3x-2x2-1_
x2+x+l (x-l)(x2+x+ll x]—l .
_.2=.:E.(L_ll_

(x*-1)



| -1
6-3x —(3x-6)— Hx~-2)

b) C6 thé ddi diiu & phan thic tht ba dé duge

e Tim MTC.
Phintichcicmuthiic : x +2, 2x-4=2(x-2), 3x -6 =3(x - 2).
MTC =6(x - 2)(x + 2).
® Quy déng miu thiec :
10 10.6(x-2)  60(x-2) _60(x-2)
X+2  (x+2).6(x-2) 6(x+2)x-2) 6(x2-4)
S 53x+2)  15(x+2)
2x-4  2(x-2).3(x+2) 6(x2-4)
| -1.2(x+2) -2(x+2)
6-3x 3(x-2)2x+2) 6(x2-4)
Vidu 4. Quy déng méu thirc cic phan thic :

a) 3x 3 Xx+3 : b) X+5 w = .
2x +4 x2 -4 - x?+4x+4  3x+6
Lai giai
Thuc hién twong e nhu giai cdc vi du trén.
a)  Tim MTC.

Tac6:2x+4=2(x+2);x2—4=(x—2){x+2),nenhﬂ‘(.‘|£::2(x-2:-{x+2).
e Quy dong miu thic :
3x _ 3x(x-2) _ 3x(x-2)
2x + 4 _E(x—zl{x+2)_2(x2—4} '

X+3  (x+3)2  2Ax+3)
x2-4 2(x-2)(x+2) 2x2-4)
b) ¢ Tim MTC

Taco:x’+4x+4=(x+2)2: 3x + 6= 3(x + 2), nén MTC I : 3(x + 2)°.
e Quy dong miu thic :

X+5  (x+5).3 _ 3Ax+5)
x2 +4x +4 3.(x+2)° 3(x+2)° .
X X X(x+2) __ X(x+2)

X+6 3(x+2) Hx+2(x+2) 3x+2)?

o7



Vi du 5. Quy déng miu thic cic phan thic sau

4 3
X X X
— b) va :
X -1 :';'q‘-3,\t2}'+?nq,'2—3,r3l yz—xy

a) x2+ 1 va

Lai gidi

| : ” s ex 13
a) Coi x“+1= ta ¢6 miu thirc chung cdn tim la x™ - 1.

-
-

x+xi-n x*-1
X +]= =

x? -1 x2-1
b) (Huwémg ddn : Khi phan tich cic miu thic thanh nhan wr néu ching ¢6

nhan 1 trdi diu thi ¢ thé déi ddu & mot phan thic dé cdc nhan wr trdi ddu tro
thanh nhan wr chung.)

e Tim MTC.
Phan tich cdc miu thirc thanh nhan ur :

x° - 3x2y + 3:-&)'2 - y" =(x —y)3 . yz- Xy =y(y —x)=-y(x-y)

< ¢ ol s X -X -X
Do d6. ta ¢6 thé viét —_—=

-

y-xy xy-y? ¥(x-y)

MTC = y(x - y}"'.
e Quy déng miu thirc :

A 3 3
X I . B

X’ -3x2y+3xy2 -y3 ) (x—y)j.y ) )’(x—y}“ ‘

X . —X(x—ylz =—x(x—y]2
yi-xy Y(x-y) y(x - y)Nx-y)’ y(x -y)*

X

Vi du 6. Cho hai phan thic

Y

x2+3x-10 x>+7x+ IO‘
Khong diing céich phan tich cdc miu thie thanh nhan tir hiy chimg 6 ring ¢6 thé
quy déng mu thirc hai phan thic nay. véi mdu thic chung la x>+ 5x° - 4x - 20.



II.

Lai giai
D¢ chimg 16 ring ¢6 thé chon X"+ 5x° — dx - 20 lam miu thic chung ta

phai chimg 16 ring ¢6 thé chia da thic nay cho miu thic cia moi phan thic
di cho dé tim duge nhan ur phu.

x>+ 5x° - 4x - 20 x> +3x- 10 x>+ 5x% - dx - 20 x>+ 7x+ 10
x> +3x% - 10x X+2 >+ 7% + 10x x-2

2x° + 6x - 20 ~2x? - 14x-20 |

—2x2 +6x-20 i 2x% — 14x - 20

0 0
Nhan tir phu cia miu thi nhit la : x + 2.
Nhan 1 phu cia mdu thir hai la: x - 2.
1 1.(x+2) X+2

Vay : = = 5 :
x2+3x-10 (x2+3x—10).(x+2) X" +5x° -4x-20

X B XX -2) N x(x ~-2)
xZ+7x+10 B t{x2 +7x+10).(x-2) B x®+5x2 -4x-20 .
BAI TAP
Quy déng miu thirc cdc phin thic sau :

;. X% 2
a) — va === b) - va x1+ :

x-1 x+1 x-1 X% -1
Quy déng mdiu thirc cic phin thic sau :

5 5

a) > va - b) x”vh 2’:+ 2

x-2  2x-x° x-1  x'-l
Quy déng méu thirc cidc phin thic sau :
a) a-bva b}a—h vi a+b.

a+b a+b a-b
3
Quy d6éng miu thirc cic phan thuc -—I—,- va —
6xy” 10x"y
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a) Xicdinha, b, c dé

10x -4

x"-—«hc

la hing s6, miu thirc theo thir te bing x, x — 2 va x + 2.

b) Ap dung : Viét phan thiic duéi dang 16ng ctia ba phan thic ¢6 tir

Chudé 4
CONG VA TRU CAC PHAN THUC DAI SO
KIEN THUC CAN NHG

® Mudn cdng hai phan thirc cing miu thie ta cdng cdc r thite vaéi nhau, giir
nguyén mau thiec,

* Mudn cong hai phin thic ¢6 mdu thicc khic nhau ta quy déng mau thirc
chung réi cong cic phan thic cing méu thic vira tim duoc.

o Phan thite doi cua phan thice % la phdan thiec -_—Bé va ki hiéu la % ;

Nhue viy __=:_..‘._%=%
A_C_A (_E]_é+£
B D B D) B D

CAC DANG BAI TAP CO BAN

PHUONG PHAP GIAI

Quy déng miu s6 cic phan thic (néu ching chua cing MTC) réi thuc hién
phép tinh,

Vi DU

Vidu 1. Thuc hién cic phép tinh sau :

) Sx}'—4z+3xy+4}" b) x+l+x—18+x+2
2x%y* 2x%y* x-5 x-5 x-5



Lot giai
57‘}"‘4}’+3x}*+4y__5xy—4y+3xy+4y_ 8xy 4

S

2x3y3 X"y

a) Taco

53 e g i
2x°y’ 2x°y"  xy?

_ ad 7 =
b) Ta cé x+|+x 18+x+2=x+l+x |8+x+_=3x IS=3.
X-5 x-5 x-5 X-5 X-35
Vidu 2. Ap dung quy tic d6i diu dé cdc phin thirc ¢6 cing miu thic roi
-x* 2x-2x? §-4x
- + -

4
lam tinh cong phan thie : ——
x-3 3-x x-3

Laoi giai

2x-2x2 5-4x 4-x? —(2x-2x%) S-4x
+ + = + +
Xx—-3 3-x x-3 x-3 —(3-Xx) x-3

B 4-x% - (2x-2x%)+5-4x B x* -6x+9 ~ (x-3) —

x|—3 Xx-3 Xx-3

Chu y : Dé quy dbng mdu thiicc hodc riit gon phén thiic duege thudn loi ta
nén nhan xét cac mau thiec dé xem cé can déi ddu mot mdu thiee nao do
hay khéng. Viéc doi dau nay nén thuec hién ngay ¢ buete ddu trong qud trinh

. . . . ta
2x% - xy y* - 2xy

tinh todn. Chang han, khi thuc hi¢n phép tinh

nhdm thay rang trong 2x” - Xy ¢6 nhan tie 2x -y, con trong yl — 2Xy ¢0
nhan e y - 2x. Do d6 nén déi ddu 6 mdu thiec thit hai dé dugc :

y 4x y ~4x y -4x

2 L e L - * N
2X"-xy y°-2xy 2x*-xy —(y’-2xy) Xx(2x-y) y(2x-y)

yz -4x2 _(y—=2x)y+2x)  —(2x - y)y +2x) o+ 2x)
Xy(2x - y) Xy(2x - y) xy(2x - y) xy

Vidu 3. Thuc hién cic phép tinh sau :

y 4x I 3 x-14
a) 1' =3 . b) e — .
2x*-xy y®-2xy X+2 x* -4 (X +4x+4)x-2)
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Loi giai
a) Chi v dp dung quy tic doi dau khi tim MTC.
2x% - Xy = x(2x - y). yz—ny=y{)r - 2x) = -y(2x - y).
MTC = xy(2x - y).
Thuc hién phép tinh, taco :
y 4x y 4x

+

T v v o2xy  X2x-Y) -y(2x-y)
2x? -xy y“-2xy Xx(2x-y) -y(2x-y

; y . -4x _ yz-—#xz =()‘-2xl(}'+2x)
x(2x-y) y(2x-y) xy(2x-y)  xy(2x-y)

_ ~(2x - yNy +2x) _ —(y +2x)
xy(2x-y) Xy

b) Tim MTC: x2-4=(x—2)(x+2). (x2+4x+4)(x—2}=(x—2)(x+2)2.

MTC = (x - 2)x +2) 2.
Thuc hién phép tinh, tacé :

| 3 x-14
+
Xx+2 x°-4 (x2+4x+4}(x-2)
(Xx=-2Xx +2) 3(x+2) x—-14
+ +

T +ax+4)x-2) (x2+ax+4)x-2) (x2+4x+4)(x-2)

L (x-2x+2)+3(x+2)+x-14 _ xP+4x-12
) (x> +4x+4)(x-2) _(x2+4x+4}(x-2)
_ (x+6)(x-2) _ x+6
"(xz+4x+4)(x—2}_(x2+4x+4)-

Vi du 4. Lam tinh cong cdc phan thic sau :

5 3 X x+1 2x+3
a) = + 2+-'i-: b) + »
2x°y Sxy* ¥y 2x+6  x(x+3)
3 _ 4
¢) 2’”5+25 sl d 2 +2'+|.
x%-5x 25-5x J-X
ax? -3x+17 2x -1 6
e) 3 + 3 + )
x~ -1 x‘+x+1 1-x



Lo giai
(Khi di quen vai viéc quy déng miu thirc ta ¢6 thé giam bét bude phan tich
mdu thic thanh nhan wr va tim mdu thice chung).
a) MTC = IOny".

Tacd: —+ 3 +i=5 S5y° +3.2xy +x.10x =25y +6xy + 10x |

szy Sxy"' y3 l{)xzy" l(]mzy'1t

X+ 1 A 2x+3  x+| i 2x+3
2x+6 x(x+3) 2(x+3) x(x+3)

b) Taco:

CX(x+1)+2(2x+3) _ x? +5x+6 " x? +2x+3x+6

2x(x +3) 2x(x+3)  2x(x+3)
CX(X+2)+3(x+2)  (x+2)x+3) _x+2
2x(x +3) 2x(X +3) 2x

3x+5 | 25-x _ 3x+5 25-x
x2=5x 25-5x x(x-5) 5(x-5)

5.(3x+5)-x.(25-x) x*-10x+25

c) Taco:

S5x(x=95) 5x(x =5)
_ (x-5?% x-5
Sx(x-5)  5x
4 4
d) Taco: Ju;2+}t +:+I=I+x2+x +21
1-x l-x
_(I+12](I——xz)+x4+l_l—x"+x"+l_ 2
I-x2 |- x2 1—x*

¢) Taco:
-4:«2—3:»:+I'?+ 2x -1 . 6 4x2 -3x+17 2x -1 6

xa-l xZ4x+1 1-1_{1—1}(x2+x+lj x2

+x+1 x-1

N ax? -3x + 17+(x=-1D(2x - I',i—(:v(:lc2 +x+1)
{x—lxx2+x+l}

12-12x _ -12x=1) =12
2

-

T =D Hx+D) (=D +x+1) x

+Xx+1



Vidu 5. Lam phép tinh trir cic phan thirc sau :

4x-1 Tx-1 2x-7 3x+5
a) - - b) - L
3x2}r 312)' 10x -4 4-10x
Lai giai
a) Tacé 4x;l_'ht:l =4x—|—-27x+l _ —311 =:l_'
3x"y 3x°¥y 3x“y 3x°y Xy

2x -7 - 3x+5 _2x-7 . 3x+5
10x-4 4-10x 10x-4 10x-4
_2x-=7+3x+5 _ 5x-2 1

10x-4  2(5x-2) 2
Vidu 6. Thuc hién cic phép tinh sau :

4 2
a) - xz o - b) x2+l-x 231 +2.
2x+6  2x° +6x
Loi giai
a) Tacé : 3 x-6 3 x-6

2x+6-2x2+6x - 2(x+3)-'2x(x+3)
_3x-x+6  2(x+3) |

T 2x(x+3) 2x(x+3) x|

b) Taco: x2+t_"4“3*2+2 _ et -D-x* +3x% -2

x? -1 xZ -1
_x‘-l-x4+3x1’-2_3x2-3_3(x2-n_3
x? -1 x2 -1 x2 -1 '
4 2
g g s s z i X =M FD s
Chui y : Néu biét cich nit gon phan thire o thi bai todn s¢ rit don
x -_—
gian. Em hdy thuc hién theo cich nay!
x4—3x2+2_14-x2—2x2+2_xztxz-l}—Z(xz-—l)

Tacéd

x? =1 x| x2 =1

B (x2=2)x?-1)

=x2-2.
* )

X



5°,

6%,

7.0

x4 -3x2 42

Vivay x? +1- -y =x2+I—x2+2=3.Talhuduqck£lquélrén.
x -
BAI TAP
Chimg t6 ring méi hiéu sau day bing mot phan thite, véi tir s6 bing 1 :
I I |
8) =e— 4 b) - I .
X x+1 Xy =X yz—x}f
Duing quy tic d6i diu hiy thuc hi¢n phép tinh :
I Zﬁx-li
x=3x* 2%
Thuc hién cdc phép tinh :
a) 1+l_l—x_2x(|-x); b) 3x +1 1 x+3
x-3 x+3 9_x? (x-1)* X+1 1-x
Thuc hién céc phép tinh :
3 _5,2
g X__X Zx; b) x+l+3_x+3‘
x+1  x341 2x=2 x2-1 2x+2
| | 2 4 8
a) Rut gon biéu thirc ; + + + v ;
g I=x 14X 14x2 1+x* 14x8
b) Xic djnha,bdé: ——=_2_, 0

32-4_1-—2 X+2

a) Xdac dinha, bdé: i B +E.
x(x=1) x-1

b) Ap dung, nit gon biu thic :
| | I |
+

M= +=3 e 5 .
x2-5x+6 x2-Tx+12 x -9x+20 x“-11x+30

| a bx+c
+

Xdcdinha, b,cdétaco: - g
X(x“+1) X x“+1

SA-PPGT 8..DS



Chudés
NHAN VA CHIA CAC PHAN THUC PAI SO
KIEN THUOC CAN NHO

e Mu6n nhin hai phan thirc dai s6 ta nhan céic ur thitc véi nhau, cic miu
thic véi nhau :

C_AC
‘D B.D

w|>

Gia sur phin thic %xo.ﬁummﬁc nghich dao ctia phan thirc % 1a phan thic -g
: . A . o N o

e Muoén chia phin thic B cho phan thac D khdc 0 ta nhan - véi phin

thic nghich dao cua

D
ﬁll
B

oA
w| >
Nlo
.1!
S
oln
%
o

BAN

Q

CAC DANG BAITAP C
PHUONG PHAP GIAI
Ap dung quy tic nhan, chia phan thiic dé thuc hién phép tinh.

Luu y : Khi thuc hién phép tinh nhan, chia cdc phan thic ta ¢6 thé phan tich
thanh tich cdc nhan tr réi don gian cic nhan wr déng dang.

Vi DU
Vidu 1. Thuc hién cdc phép tinh sau :
ay2 2 3 2
2) Y"‘,_iﬁh; b)x 8_x+4x.
11x 8y 5x+20 x%4+2x+4
Loi giai
Bl 2 o
a) Taco: 34. 5 =_43x:: =- 3}',.
I1x 8y 11.8x"y  22x°¢

SB-PPGT 8..DS



x’-8 xZ+dx _(3—2)(12+2x+4}- x(x+4)  x(x-2)

5x+20 x242x+4  S(x+4)  x242x+4 S
Chii y : Khi lam tinh nhan phan thiee, néu tit va mau c¢6 nhan iz trdi
ddu thi can dp dung quy tdc déi dau dé nit gon. Chdng han,

Sx+10 4-2x  Mx+2) -2x-2) 5

b) Taco

dx-8 x+2 4(x=2) x+2 2
Vidu 2. Thyc hién cic phép tinh sau (chii ¥ vé diu) :
2) 51+I0.2x—4; i x._%' 3 |
8-d4x x+2 2x+10 6-x
Ldi gidi
— 9 -,
43 Tias 5x+10.2x 4= 5(X+2)_..lx 2)=_E.
8-4x x+2 -4(x-2) x+2 2
2 2 . - 5
by Tacg =36 3 _X°-36 -3 _(x-6)x+6)(-3) __3(x+6)

2x+10 °6-x 2x+10 x-6 (2x + 10} x -6) 2x+10
Vi du 3. Riit gon cic biéu thic sau theo hai cich (sir dung va khong sir dung
tinh chiit phin phoi cua phép nhian d6i vaéi phép cong) :

x-1 2 X3
— | X" +X+l+—

X x-1
Lo giai
e Cdch 1. Ap dung tinh phan phéi :

| > X" {x—l)(x2+x+l) (x—l).x“
— X" +x+1+ = -

X X-1 X X(x-1)

_xj—l+£_x3-l+x"_2x3— I
X X X X

e Cdch 2. Khong dp dung tinh phéan phoi :
x-—l[ 2 x* ] x—||:(x2+x+l){x-l) x*
— ] X +X+]1+ = ‘ +

X X -1 X | x -1

x-1 x*-1+x _(x-nEx*-1) _2x'-1

x x-1 x(x—1) X
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Vidu 4. Liam phép tinh chia phan thic :

3
i [_E{E]:[_&]: b) 4x+|2.3(x+3)‘

3y* Sy (x+4)>  x+4
Lai giai
R E TR T
3y Sy 3y 4x Jy“4x”  3x‘y
4x+|2_3(x+3)=4{x+3) x+4 . 4x+3).(x+4) __ 4
(x+4)* " x+4  (x+4) Ax+3) (x+4).3x+3) 3x+4)
Chu y : Khi chia da thiec B cho mt da thiec A hodc khi chia mét phan

b) Tacd

thizc cho da thiec A ta coi da thiec A nhuwe phan thic ? . Chdng han,

5x =10 S5x-10 2x-4 5x-10 1
3 (2x-4) = : : = :
x* +7 X< +7 I x2+7 2x-4
_ Ax-2) | ~ Mx=-2).1 5

x2+7 2Ax-2) (x? +7).2(x-2) R 2x2+7)
Vidu 5. Thuc hién cic phép tinh sau :

2x+10 b) xX?+Xx  3x43
3x-7" 5x? -10x+5 5x-5

a) (12 -25):

Loi giai

x2 =25

a) Coi da thic x* - 25 nhu phan thic .1a cé

2x+10 _x*-25 2x+10 (x-5)x+5) 3x-7

{xz -25): = - = :
Ix-7 | 3x-7 1 2(x+5)
_(x=5)(x+5).3x-7) _(x=5)3x-7)
1.2(x +5) 2 ’

x? +x J3x43  x(x+D 3(x+1)  x(x+1) S(x-1)
5x2-10x+5 Sx-5 S§(x2-2x+1) S(x-1) 5(x-1)2 3(x+1)
_x(x+1).5(x-1)  «x

CS(x-DP3(x+1) 3x=1)

b)




2 b
X“+2x . x“-4

Vidu 6. Tim biéu thirc Q biét ring : Q==
x-1 X“-x
Lai giai
2 _ 2 2 _ 2
Tacé Q=x 4:" +2x.néntalh1_rchi¢n phép chia . cho 2 i
x2-x x-I X —-x x-1
ta tim duge biéu thic Q. Tir d6
Q= x2—4_x2+2x__x2—4 X-1 _(x-2)x+2).(x-1) x-2
x2-x  x=1  x2-ox'x?42x  X(x-Dx(x+2) "
BAI TAP
Thuc hién cic phép tinh sau :
2 2 2 2
4
PRt OF- it (R ol B
4y‘ X .5 5)’
2 2 2
X =9 3x°+4x 4x°-9 4
<) . : d) ~ .
3x+2 x-3 2x+8 3-2x
Rut gon r6i tinh gid tri biéu thiic
3 .9 _
e +y,-| B i 4 vai x = 14,y =- 15.
x*—y? 2y
Thuce hién cic phép tinh sau :
a) x-2 S T, ) b) x3-2x2y+xy2_2xy+y2_
x*+8 x}-dx?+4x 2x+y xd—xy?
o X2 x+2 g XoTx+12 %% +3x-10
x2+3x+2 x2-5x+6 x2+6x+5 xZ+x-12
Thuc hién cic phép tinh sau :
- 5 4
a) O 2:(3:!-!}: b) (x"+4x+4):2x+ :
+5 5x+3
3 B B 2 2.2
& 2x 1 X I: d) 2(2x+);):x y
X“-6x+9 x-3 X“+y =X
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Thuc hién cic phép tinh sau :

a*-b* a’+b’ x*+8 x3+3x+2_
B) el e L b) — : 3
a’-b" a“-b" X =2x+1 1-x
x% +xy - X y+xy? 2
c) (xy+y’-y):———; d) ———:(x*+y?) .
X-y X'y
Tim bi¢u thiic A, biét rang :
o o2y, xy-dy’ gy Bl g ok RS
Xy 3xy X" +y X —Xy+y*
x>-1 x-1
Thuc hién phép tinh : ——: ;
x‘=4 X+2
Chudée6

BIEN POI CAC BIEU THUC HUU Ti.

GIA TRI CUA MOT BIEU THUC HOU Ti
KIEN THUC CAN NHO

Biéu thic hiru ti 12 biéu thic biéu thi mot diy cdc phép todn cong. trir. nhan,
chia trén nhimg phén thic.

Muén bién déi mot biéu thic hiru ti thainh mot phan thie ta chi ¢dn thuc hién
cédc phép tinh trong biéu thic.

e Diéu kién d¢ gid tri cia moOt phin thic duge xdc dinh 12 gid tri twong (ng
véi méu thie caa né khic 0.

Vi th¢ mudn tim diéu kién dé gid tri cia mot phin thirc duoce xdc dinh ta tim
gid tri cta bién dé miu thirc cua né khic 0.

CAC DANG BAI TAP CO BAN
PHUONG PHAP GIAI
Thuc hién céc phép tinh trén phan thie, bién ddi biéu thire di cho vé phan thir.



Vi DU
Vi du 1. Bién d6i mdi biéu thitc sau thanh mot phan thirc dai s6 ;

2
|+ | - —
a) X . b) —’E—*'-—L
l_l X -2

X I"iz_l

Loi gidi
a) Goi bi¢u thirc di cho la A, tacéd

A=[I+l]:[]_l]:x+l:x-l=x+l. X __.(x+l).x=x+l.
X X X X x x-1 x(x-1) x-1

b) Goi biéu thirc di cho 1 B, ta ¢6

2 & BB
B=(l—i): I__x1 2 _x+l 2:3 1-x"+2
x? -1 X+1 x? -1

_ f"_l:_-“'__ _ x-lt(x—l}(xH}:(x_ 2.

x+1 x2-1 x+1 1
Chiiy: Mudn tim diéu ki¢n dé gia tri cia mot phan thiec duwge xdc dinh ta
chi vigc cho mdu thiee khdc 0 réi suy ra gid tri cdn tim ctia bién.
Vidu 2. Vai gid tri ndo cia x thi gid tri cua phan thic duge xdc dinh :

Sx x=-1

- b :

) 2x +4 ) x2 -1

Lai gidi

a) Gid tn cua phin thie % duge xic dinh khi 2x +4 20, nic lakhi x = -2,
X+

B
Xl
x2+4x+4

Xx+2

b) Gid tri ciia phan thic duge xdc dinh khi x2 =120 hay x # +1.

Vi du 3. Cho phan thire

a) V& diéu kién nao cia x thi gid tri cua phan thire duge xdc dinh ?
b) Rut gon phin thirc.

mn
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¢) Tim gid tri cla x d¢é gid tri cua phan thic bing 1.

d) Tim gid tri cua x d€ gid tri cia phan thirc bing 0.
Loi giai

a) Diéukién x+2#0,hay x #-2.

; S
b) Véi diéukién x# -2, 1ace X_tIx+4_ -
X+2 X+2

¢) Néu gid tri cua phan thitc da cho bang 1 thi gid tri ciia phan thic rit gon
ciing bang 1; tic 1A x + 2= 1.dodé x =-1. Gii tri ndy thoa man diéu kién

cua x.

Vay gid tri cia phan thic bing 1 khi x = -1,

d) Tuong ty, néu gid tri cua phan thic di cho bing 0 thi x+2=0., hay
X =-2. Nhung theo diéu kién di néu trong cau a) thi x #-2.

Vay khong ¢6 gid tri nio cua x d¢ phan thic ¢6 gid tri bang 0.

Vidu 4. Thuc hién phép tinh : (xz— l}[——]—-— 5" l].
x=1 x+1

Loi giai
Ap dung tinh chat phan phoi, ta ¢6 :

- 2 _
(xz—l)[-—l———l—ml):Jlt il l-x2+l
x-1 x+1 x-1 X+

_x=Dx+1)  (x=I)x+1)
x-1 X+
Vidu 5. Lam cic phép tinh sau :

2
a) r%-+l'f-]:[—%--l+—l-) :
\y" X)\y" ¥ X

( l | | |
b) - e - + .
\ X" +4x+4 x“-4x+4 X+2 x-2
Laoi gidi

2 2 2 _ 2
a) Tacé [x—2+!—]:[_‘§._l+lJ= %4-1 : "Yz"')’
y X y Yy X y X Xy

s
—x2+l=x+l-x+l—x2+l=3—x".




- x"+y3 xy2 N (x+y){x2 *xy+y3).xyz

xyz X2 - XY +)'2 xy‘?.(xz —x)’+yz)

=X+Y.

Tacé:

[ | (1 l
xxz+4x+4_x:-4x+4].[3+2+x-3]
E 4 1 [ X=2+x+2
k(x+2)2-(x—2}2]'((Jnl*-ZJ{JE—Q)]
_(x=2-(x+2 2x -8 (x+2Xx-2) 4
C(x+2(x-27 (+2x-2) (x+2P(x-2 2% x-4’
BAI TAP
Thuc hién cic phép tinh sau :
5 [2x+lﬁ2x-lJ 4x

10x+5

2x-1 2x+1
[ )
¥ix x¥l X
3
& l_x1 x-(’l = Iz\_
X=1 x“#l \x*=2x+1 l-xJ

Thuc hién phép tinh :

(x=2 6x-4] X+ 1
+ : .
kx+2 x2—4 x—-2

Thuc hién phép tinh :

p
( X x‘—2x"} X +2x+l

(x+1 x3+1 ) x+1 x4y

Tim cdc gid tri cia x d¢ gid tri ca mbi phan thirc duoc xdc dinh :

&) 3:+2 : b) 25 '
2x° - 6x x“=-3
2
Cho phan thitc >~ :f’_"a”z.

a) Vi diéu kién nao cia x thi gid tri coa phan thirc duoc xdc dinh ?
b) Ruiit gon phan thuc.
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. =9 Yxte)
Chobieumac:[s“z- X }" L

xz—lﬁx+ x2+I(): Cxl+d

a) Tim diéu kién coa x d¢ gid tri cua biéu thire duge xdc dinh.
b) Rut gon bicu thic.

¢) Tinh gid tri cua biéu thic tai x = 20040.

x+l | 3. X¥3 ]_4:(2—4-
2x-2 x2-1 2x+2 5

a) Tim diéu kién cha x d¢ gid tri cua bi¢u thic duge xdc dinh.

b) Ching minh ring khi gid tri cua bi¢u thic xdc dinh thi né khong phu
thudc vao gid tri cua bién x.

Cho biéu thirc [

x* —10x2 +25x

X“ =5x

Tim gid tri cha x d€ gid tri cua phan thic

bing 0.

x2 -2

i 2

Cho phén thic ;
X" =X"=4x+4

a) Tim diéu kién cia x d¢ gid tri cua phan thic duge xdc dinh.
b) Tim gid tri cia x dé gid tri cta phin thic da cho bing 0.
3x? -12

Cho bi¢u thic B= = ;
(x=3)(x" +4x+4)

a) Tim diéu kién cia x d¢ gid tri cua B duoc xic dinh.

b) Va&i gid tri nao cua x thi gid tricua B bing 0.



LOI GIAI - HUGONG DAN - DAP SO

Chu dé 1
a) Ta phai ching 16 (x“-— I).l =(x-1.(x2 +x+1). didu ndy hién nhién c6
do hing ding thic.

Ta ¢6 thé giai bang cich phan tich thanh cic nhan ur réi don gidan bicu thic
nhu sau :

3
x -1 {x~|}{x2+x+l} 2
= =X“+x+1.

o) x-1
b) Ta phai ching 10 (xz-I).(x"+x"+x2+x+])=(15—l).(x+l).
That vay :
(xz—l).(x4+x"+xz+x+])

6 5 4 3 2 4 3 2
=X +X +X +X +X" =X =X =-x“"=-x-1

=x®+x"=x~1,
Mat khic (xj—l].(x+ 1)=x®-x+x>-1=x+x*-x-1.
Tir d6. ta ¢6 diéu phai ching minh.
Ta c6 thé giai biang cich phan tich thanh cdc nhan wr réi don gian biéu thic
nhu sau :

1
x"’—I _(x—l}(x"+x' +x2

3 .
+x+1) xP+xtexfex+l
x2 -1 (x=1)x+1) x+1

- 3 4 - » " . # N
a) Taco: x +1=(x+ ])(x1 - X + 1), tr do suy ra diéu phai chirng minh.
5 .
b) Ta phai ching 10 (x" —x‘).(xz + X4 I).—.(:‘.lt . x“’).(x‘ - l). Thit viy :

6 2

4 2 2 6 .5 4 3 p 2 5 3

(x - X )('( +x+l)=.\ EXFR =R =R ==L X = =X,
: 3 6 3 § 2 s 3 2

Mélkhuc(x + X )(x —l):x sxT BR? Xt =X EK =K =X,
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~ Vay

Vay (x" —xz).(x2+x+ I)=(x3+x2).(x3 —l).

Ta ¢6 thé giai bing cich phan tich thanh tich cdc nhan ur r6i don gian biéu
thirc nhu sau :

22 2 ] 2
X (" 'l) _ X(x=I)x+1)  x“(x+1) _ X' +x?

{x-l}(xz+x+l)-(x—l}(xz+x+l)Fx2+x+l x3+x+l.

a) Tacé (x"—4x2 +8).(x+2)

=x¥-ax} +8x+2x} -8x2 + 16
=x?¥-2x% -8x2 +8x+16.

Mat khic (xz -4).[;;2 ~2x -4)

= x¥ - 2x3 —4x2 —-lxz +8x+16
=x*-2x} -8x? +8x +16.

33—4xz+8_ x*-2x-4
x2-4 x+2

Ta ¢6 thé giai bang cich phan tich thanh tich cdc nhan ur réi don gian biéu
thire nhu sau ;
x*-4x2 +8 B x'-8-4x2+16
x> -4 (x-2Xx+2)

(xz +21+4)(x -2)=-4(x+2)x-2)
- (X-2)x+2)

_(x=2)x?+2x+4-4x-8) x?-2x-4
(x=2)(x+2) ke,

?

b) Tacé: (xz —xy—x+y).(x+y)

3 2 2 2 2 2
=X =Xy =x"+xy+x‘y-xy° -xy+y

=x"—xy? -x2 +y?.



Mat khdc (xz + x}*-x—y).(x -y)

2

=x3+x2y—x -xy-xzy-xy3+xy+yz

=x’-xy? -x2+y2.
2— — —
vay X TXYX+y _X-y

X" +Xy=-X-y X+)’.

Ta ¢6 thé giai bing cdch phan tich thanh tich cic nhan tir réi don gian biéu
thirc nhu sau :

xz-x)'—x+y_("2‘xy)'("‘}')

x2+xy-x-y _(x2+xy)—(x+y)

=x(x—y)—{x-y)=(x-y){x—~l}= A=Y
X(X+y)=(X+y) (X+y)Nx-1) x+y

a) Tacod n3—n=n(n2- 1)=(n-=1n(n+1).

Véi n la s6 nguyén thi (n = 1), n, (n + 1)la ba s6 nguyén lién ti€p, trong ba s&
d6 ¢6 mot s6 chia hét cho 3.

Viyn’-n=(n-Dnn+1): 3.

b) Tac6 a’b-ab’=a’b-ab-ab’ +ab = ba(a’ - 1) - ab(b’ - 1)
=ba(a-I1)a+1)-abb-1)b+1).

Theo cdu a, tacé a(a - 1)(a+ 1), b(b - 1)}b + 1) chia hét cho 3 : hon nita

trong hai s6 nguyén lién ti€p c¢6 mot s6 chia hét cho 2. Do dé a(a - 1)(a + 1),
b(b - IXb + 1) chia hét cho 6.

Vay a’b-ab’ = ba(a— I)(a+ 1)—-ab(b- 1)(b + 1) chia hét cho 6.
Cdach l. Tacé ns——n =n{n4— l)=n(n2- l}(n2+ 1)
=n(n’ - 1)n® =4 +5) =n(n® - 1)(n> - 4) + Sn(n’ - 1)

=m-=2)n-In(n+ 1)n+2)+ Sn{nz - 1).
Ta thily s6 hang thir nhit I tich cia nam s6 nguyén lién tiép nén chia hétcho 5 ;
56 hang thit hai Ia Sn(n” - 1), d& thdly chia hét cho 5.
Vay n’ - n chia hét cho 5.
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Cach 2. Tavi&t (n"'-n )=(n=2)}n- n(n + I){n+2}=5n3—5n. hay

(n"' - n}=5(n3—n) +(n=2)(n- Dn(n+ 1)(n+2).

Tudé.1acé n°—n: 5.

Chudé 2
a) Cdch 1. D€ chimg minh o 3,‘ i S chimg minh ring :
2x-3  2x“+x-6

3(2x% + X - 6) = (2x - 3)(3x + 6).
Thatviay 3(2x° +x - 6) = 6x° + 3x - 18.
Miit khdc (2x - 3)(3x + 6) = 6x° + 12x - 9x — 18 = 6x° + 3x - 8.

3 6
Viy 3(2x° + x - 6) = (2x - 3)(3x + 6). hay e Ix+

1 L]
X-3 2x*+x-6

,
Coich2. Tach —=228 . 32D _ 3
2x2+x-6 (2x=-3)x+2) 2x-3

3 3x+6

2x-3  2x24+x-6

2x2 46X

b) B¢ chimg minh =
X+4  x7+7x" +12x

. 1a chimg minh rang :

2(x3 + 712 +12x)=(x + 4)(2::2 + 6x).
Ta co 2(:1;3 + 'hcz +12x) = Zx" + l-—l:ta2 + 24x.
Mat khic (x + 4)(2:(2 + 6x) = 2x3 + 6.14;2 + 8x2 +24x = 2x3 + I4x2 + 24x.

2 2x2 +6x

L) 2 '
X+4  x'+7x°+12x

Vay ?.(x“ +7% + 12x) = (x + 4){2x2 + 6x), hay

Chii y : Taciing ¢6 thé lam theo cich 2 cau a.
2 2 R 3 2 3 2 2
a) Taco (X" =5Xx+4)X" +Xx+ =X +X +X =5x" -5x"-5x+4x"+4x +4

3 3
=X -4x" -x+4.



Matkhic: (x - )(x-4)=x*—ax’ —x + 4.

2_ -
V3¥(32—5x+4){x2+x+1)=(33_”u_4l.huyx S5x+4  x-4

x> =1 -x2+x+l'
2 3 bl b
b) TacoH: (X" -3x+2Nx+2) =x -3x"+2x+2x " -6x+4
=xs~xz—4x+4.
2 3 2
Matkhic: (4-x"N1-x)= x" =x"-4dx +4.
x2—3x+2_l—x

Va_iy{xz—.’-x+2)(x+2)=(4—x2)(l - x), hay = i
4-);2 X+2

a) Tac6 y(2x - x?) yx(2—x)=2—x.
x(2y+y) xy(2+y) 2+y

3 el 2
B Tacss -2 B x) xy(y - X)(y + X)

2 =y(y-Xx).
X +Xxy X(X+Yy) X(X +V)
2 2 |
¢) Taco: {2“'”2"" _(xta-x)x+a+x) a(@a+2x) |
a® +4x° +dax (a+2x)° C@+2x)? a+2x
a) Taco: 52“_3) __Mx-3) _ 3 |
X +4x-3 (x=301-x) I1-x
25-9x 5% - (3x)
thth 5) __2x+3
(3x - ﬁ)(1x+5) 3x+5'
_ 3
a) Tac6: y@2x xz}(y+2) yX(2-x)y+2) _
x(2y +y Nx-2) Xy(2+yNx-2)
3 3 2
b) Tacé: (xy’ yx~ )x Y}:"Y{)" x?)(x )*)=_y(x y) '
(X" +xXyNx+vy) X(X+y)Nx+y) X+y
2 _ 4yl R, e
a) Tacs; LV —4x” _(x+a)y -(Q@x) _(x+a 2x)(x +a +2x)

a? +9x2 + 6ax R a? +9x? + 6ax R (a+3x)z
_(a+3x){a—l)_ a-x
l(a+3:v:)Z a+3x
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x2—31+2_‘ (x=-IXx-2) _ x-2

b) Tacé:

x> =1 (x—l){x2+x+l)_xz+x+l'
3 2 - 3
7% a) Tacé: X 251 +6x _ x(x 25x+6)
—4x° +10x-4 =2(2x° =-5x+2)
_ X(x=2)(x-3) _ x(x-3)
-22x-1}x-2) 2(2x-1)
2 2 B B
RN e ) W Lt
X" +2x°y=xy° =2y x°(x+2y)-y“(x+2y)
_ (x-yXx-2y) _ (x-yMx-2y) _  x-2y

§ (x+2y){x2—y")_(x+2y}(x—y){x+y)_(x+2y)(x+y)'

Chudé3
. a) Tac6MTC=x>-1=(x-1)Xx+1). T dé,1acé:

x+2_(x.+2)(x+l}_x2+3x+2 )
x=1 (x=Dx+1)  x¥-]

x+3_(x+3}(x—l)_xz+2x-3
x+1 (x+x=1)  x2-1
b) Tac6 MTC=x>-1=(x - IXx + 1). T d6. 1a c6 :

2 __2x+D) _2x+2 x+2 x+2
x=1" (x=IXx+1) x2-1 " x*-1 x*-1

2. 2a) Tac6 MTC=x(x-2) = x> -2x. T dé, ta cé :

3 _ 3 __3x |
x-=2 x(x-2) x%-2x'
5 -5

2x-x2 x2-2x

b) Tac6 MTC=x>=1=(x - IXx2+ x + 1). TU dé. ta c6 :

x-i-l_(x+|)(x2+x+l)_x3+2x2+2x+l_ 2x+5 2x+5
x-1 (x-l)(x2+x+l) x> =1 ' x> =1 xl-li




3. a) Tac6MTC=a+b. Tirdé. 1a c6 -
_(a-b)a+b) b 2b
- a+b : a+h=a+b°
b) Tacé MTC =a’ - b’ = (a - b)a + b). Tir d6, ta c6 -
a-b (a-bla-b) a’-2ab+b?
atb (a+bla-b) a2 _p?

-b

a+b _(a+b)Ya+b) a’+2ab+b?
a-b (a-b)a+b) a’ - b2

4. Tac6 MTC =30xy>. Tir dé. ta ¢6 -

T _
6:.y2 sz.fmyz 3Ox3y2 '
3 33y 9y

105’y 3y.10x%y  30xy?

2 _ 2 _ 2 _
a) Tacé 9x I6x+4“9x 16x+4  9x°-16x+4

x*-3x2+2x x(x2=3x+2) X(x-1)x-2)

a b g ¢ a(x-I)x-2)+bx(x-2)+c.x(x-1)

= —_4 =
X x-1 x=2 x(x=1)¥x-2)
_axz—3ax+23+bxz—2bx+cxz—cx
X(x=-1)x-2)
_xz(a+b+c)—x(3a+2b+c)+23
X(x=1}x-2)
Tuwdétacé hé¢ saudétima, b, c:
a+b+c=9 a=2
Ja+2b+c=16 Tudétimduac {b=3
2a=4. c=4,
b) Tacé |01'—4=£+ b . _ (X =2)(x +2)+bx(x +2)+cx(x - 2)
x2=d4x X X=2 x+2 x(x-2)(x+2)

ax? —4a + bx? +2bx +¢x? - 2¢x N x2(a+h+c}+2x(b—c)—4a
X(X=2)Nx+2) X(x-2)x+2) '
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a+b+c=0
Tu dé.taco: =10 Tudétatimduoc a=1 b=
4a=4.

Nl\ﬂ

9

11
x3—4x X (x- 2) (x + ) X 2(x—2) 2(x+2)

Chudé 4
Thuc hién cic phép tinh :
a) Taco MTC =x(x + 1).
1 1  x+l- 1

——

x x+1 x{x+l) x(x+l)'

b) xy—x2=x(y—x). y" - xy = y(y - x). Do d6 MTC = xy(y - x).
] _ 1 | _ y-x _ 1

xy-x> y2-xy Tx(y-X) Yy-X) xy(y-x) Xy

Tacé: x-5x=x(1-5x); 25x° -1 =(5x - 1)(5x + 1).
Do d6, MTC = x(1 = 5x)(1 + 5x).
I 25x-15 1 25x-15
r—5x? 25x—1 x(1-5%)  (1-5x)1+5%)

I+5x . x(ZSx-IS} I -10x +25x>
X(1=5x)1+5x) x(l Sx)(1+5x)

s (1—51)2 " | -5x
x(1-5x)(1+5x) x(1+5x)°
a) Tacé: MTC = (x - 3)(x + 3).

; : A A
Apdung ding thiic ——=— ,1aco:
p dung g B B a

x-l-l l-x 2x{l—x)_x+l_l—x+ 2x(1-x)
x-3 X+3 0-x2 x-3 x+3 (x-3Xx+3)

6B-PPGT 8.DS



=(x+l)(x+3l-(l-x){x—3}+2xtl-x)
(x =3)x +3)

_ 2x+6 _ 2(x+3) _ 2

(x-30x+3) (x-3)x+3) x-3°

b) Tac: 1 - x> = (1 - xX1 + X) = (x - I)}x + 1) nén MTC = (x - )’(x + 1.

3x+l_ 1 +x+3_(3x+l){x+l)_ {x—l}2 _(x—l){x+3)
(Jt-l)2 X+ l—:n:2 (x—l)z(x+l) (x-—l)z(x+l) (x~l)z{x+l)

_ x2+4x+3 C(x+1IMx+3) x+3
x-D2(x+1) (x-D*x+1) (x-1)?

4. a) MTC=xj+ | =(x + l){xz-x+ 1). TUw doé, tacé :

3 2
X X =2xf ~ x(x? - x+1)-x* +2x?

- - -
x+1 x” +1] x3+|

bl 3 . ]
e x"-x'+x—x' 4»2::2 XU +X

xl+l x3+l
x(x+1) B X
2

(x+l){xz-x+ll X“=x+1

b) MTC = 2(x” ~ 1) = 2(x + 1)(x — 1). Tir d6. ta ¢6 :

x+l+ 3 _x+3_x+l+ 3 __x+3
2x-2 x2_1 2x+2 2Ax-1) (x=I}x+1) 2(x+1)

_(x+l}2+6—(x+3)(x—l)_x2+2x+l+6-x2-2:¢+3
2(x=Ixx+1) 20x-D(x+1)
R
2x-1)x+1) x2-1
5*. a) Thuc hién phép tinh bing cich cong dén cic phan thic tir trdi qua phai, ta c6 :
L b, 2 4 8
l=x 14X |+x2 4

_l+x+l—x+ 2 " 4 g 8
- 2 2 4

l+x l+x

l1-x 1+x l+x I+x“



6%,

e 2 . 2 y 4 . 8
1-x* 1+x* 1+x* 1+xt

2 2
_2(1+x)+2(1-x)+ i 8

f—x* 1+x* 1+x®
_2+2x%42-2% 4 .8

Jai? +x* 1+x®

4 4 8 4(1+x4)+4(l—x") 8

e — T e % e
I-x" 1+x 1+ x l1-x 1+ x
4+4x* +4-4x° 8 8 8
= 8 T R i

1-x 1+ x |-x" l+x

i 8(l+x“)+8(l ——x“)

_8+8x"+8-8x" 16

| —x16 | —x16 _I-x'ﬁ'
2 a b ax+2a+bx-2b (a+b)x+2(a-b)
b) Taco: 3 = + = = !
X“=4 Xx-2 x+2 (X+2)(x+2) x2 -4
. .. a+b=0
Tudétacé6hédétima,b:
2a-2b=1.
Gi;iihc‘;niytaﬁmduqca=-l-:b=—l.
4 4
S Tach 1 =a+2=ax+b(x—lj
x(x=1) x-1 x x(x=1)

_ax+bx-b x(a+b)-b
x(x-1) x(x-1)

Tudétacohé dé tima. b : {

a+b=0

= =
=

a=|

. h¢ nay cho ta nghiém {b 1



b)Tacé: M = 3 ! oo l + ! o !
X“=5x+6 x“=Tx+12 x°=-9x+20 «x - 11x+ 30

= l + ! + l : 5 :
(x=-2)(x=-3) (x=-3Xx-4) (x-4)x-5) (x-5)Nx-6)

| 1 | | | 1 | |
= - + - + - + -
X-3 x-2 x-4 x-3 x-5 x-4 x-6 x-5

1 1  x-2-x+6 _ 4
X=6 x-2 (x=2)(x-6) (x-2)x-6)
™. Taed:
| _3+bx+c_a{x2+l)+x(bx+c)
x{x2+l) X x24+] x{x2+l)
_axz+a+hx2+cx__xz(a+b)+cx+a
x(x1+I) x(x2+]) '
a+b=0 a=]
Tidétac6h¢ détima,b,c: {c=0 .Dodétaduge {b=-1
a=|. c=0.
Vi 1 _l__ X

Chudé>s
2 2 a2
L W= AL Xy 8
4y’ x 4y .x Xy
3y % o
b) Tacs L-.| 3% |__3y 4x” __6xy
2x Sy 2x.5y 5

12-9‘3::2+4x_(x—3}(x+3).x(3x+4)__x(x+3)(3x+4!
x+2  x-3  3x+2 x-3 +2

c) Tacod



2_ -
d) Ta c6 4x°-9 4 _ (2 3){2x+3){_ 4 ]
2x+8 3-2x 2Ax+4) 2x-3
- (2x-3)(2x+3).4 _ - 2(2x +3)
O 2(x+4)2x-3) x+4
2.2 N B2 2 .0 _
Ta ¢6 [xzﬂfz_l X=y _x +y2 x2+y X=y
X" -y 2y X* =y 2)’
2y%(x-y)

C(X-YNX+Y)I2Y  X+Y

Véi x = 14, y = - 15 thi gid tri cla biéu thic la : = |5=I5
. X=2 X2 XD x=-2 (x=1)(x+2)
a) Taco = s 3 = 3 . 3
X" +8 x —4x“+4x (x+2Ux“-2x+4) x(x“—-4x+4)
(x=2Ux—-1Xx+2) _ x-1

) (x +2)(x* = 2x +4).x(x - 2)° ) x(x® =2x +4}(x-2)'

x* —2x2y+xy2 -ny+y2 N x(x-y)z _ y(2x +Yy)

b) Tacé =
) e 2X +y xPoxy?  2x+Yy  X(X-y)X+Y)

_ xy(x-y)2(2x+y) _y(x-y)
X(2X+y)Ux-yNx +y) K+Y'

: Xx-2 X+2 x-2 X+2
¢) Taco s - :
xZ+3x+2 x2-5x+6 (x+I1}x+2) (x-3)x-2)
(x-2)x+2) 1

T XA DX 2UX-3NX-2) (x+1Nx-3)

x2—7x+12_x2+3x—10=(x—3}(x—4)‘(x+5)(x—2)
x2+6x+5 xT4x-12 (x+1)x+5) (x+4)(x-3)
(X =3)x—4Xx+5Ux-2) (x-4)x-2)
(X+D(X+5Nx+4)x-3) (x+1x+4)’

61-2_(3)‘_”_2{31—4) 1 23x-1) _ 2
X+5 x+5 (3x-1) (x+503x-1) x+5

d) Tacoé

a) Taco




2x+4  (x+2)° 5x+3 (x+2)(5x+3)
5x+3 | 2x+2) 2

x> =1 x=1_ [x-l){x +x+l)x -3 x2+x+l

x2—6x+9.X-3 (x-3) x=1 x=3

b) Tacé (xz +4x+4):

c) Tacod

- S 2 N
d) Tacé 2(x+y) o 2(x+y) X _ 2x(x+Y)

2

2 2 2 2
at-p’ .az+b2 5 (a -b ) a” +b ) (a-b)a+b)
a’-b® aZ-b’ (a-b)(az+ab+b2) aZ +b?

_(a2 —bz)(a+b} ) (a-b){a+b)2

a) Taco

a’ +ab+b’ i al+ab+b?
x*+8 X2 +3x42 (x+2){x2-2x+4} (x=IXx+1)
b) Tacé s . g 3 J -
x“-2x+1 1-x (x=1) (x+2)x+1)
(x+2){x -2x+4) (x-1) _ x2—2x+4_x2-2x+4
- (x-l) (x+2} x-1 l=x

xX*+xy-x _y(x+y-1) _x-y _y(x-y)

X -y I x(x+y-1) X

c) Taco (xy+y2—y):

3 2 2
|
d) Ta 6£.Y4_(-+y)_xy(x +y°)

1
xly x-ly 'u2+y2} xa‘

2 _ 2, _dyd
a) Taco . 22xy A= A :y . nén
Xy 3xy

A_xzy—dy"_xz—hy=y(x—2y}(x+2y) X y x+2y

Iy’ x%y 3xy’ x(x-2y) 3

b) Ta c6 f Y .A—"z'z""”
vy’ xP-xy+y

. nén

x? -2xy+y X- y N (x—)'Jz (x+y)(xz—xy+y2)

5 —xy+y x +y xz-xy+y2. X-y

A=

=(x+y)(x-y}=x —y‘.

ayr T ox xPay? -yx+y) (G ey Nx-y)
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7*. Tacé xs- 1 ={x“'-x4)+(x4—x3)+(x3—xz)+(x2-x)+(x— 1)

=x4(x—l}+x3(x—l)+xz(x— D+x(x=-1D+(x-1)

2

=(x - |}(x4+x3+x +x+ 1)

2 2
Nén g Xx-1 _(x—])(x"+x3+x'+x+l} X+2 _ x"+x3+x“+x+l

x2-4 x+2 (x=2)x+2) x=1 x=2
Chudé 6
L a) [2x+1_2x-l]‘ 4x  _(2x+1)} -(2x-1)* 10x+5
i 2x=1 2x+1) 10x+5  (2x-1}2x+1) = 4x
__4x'z+4x+l-4x2+4x-l5(2x+l)_ 8x.5(2x+1) 10
(2x=1)2x +1) T 4x Rx-DR2x+1)4x 2x-1
— — 2_
b)[zl 2 x]:[_l_+x_2)=[ I X 2]:l+x 2x
X“+x x+I1 X X(x+1) x+1 X
_1+x(x-2) X o (xP-2x+D)x I

X(x+1) x2—2x+l ) x(x+l)(xz—2x+])_x+|.
¢) Chi y dén th ty thuc hién cdc phép tinh, ta ¢6 -

1_x-‘-x[ 1 ]_ Lox®-nf 11
x=1 x241 x2-2x+1 x2-1) x-1I x2 41 '(x—lr? (X=IXx+1)

I X(x=Dix+1) x+1-(x=1) | CX(X=Ix+1) x+1-x+1

x—1I x3+l .{x—l)‘?(xﬂ) _X—l xz+l '(x—l)ztx-l-lj
_1 2x _ X1-2x  (x=1}  x-1
x=-1 (x2+l){x—lj (xz+l)(x—l) (xz+l){x—lJ 2+l

. X-2 6x-4) x+1 (x-2)2+6x-4 x-2
2. Tacé +— - = -
X+2 x‘-4) x-2 (X+2X(x-2) x+1
_x2—4x+4+6x-4'x—2_ x? +2x __ X(x+2)  «x
(x+2)x-2) X+l (X+2)0x+1) (xX+2)x+1) x+1°




3 2
3. Tacé [ X X -2x J X +2x+l

x+1  x341 | x+1 X" +1
_x(xz-x+l)-—x3+2x2 x+l+ 2x + 1
(x+1)(x2=x+1) X (x+D)(xZ-x+1)
__11:3’-x"‘+x-x3+2x2 x+|+ 2x + 1
{x+l}(x2—x+l) X (x+l}(x2-x+l)
x(x+1) " 2x +1 ~ {x+l)2+2x+l _x2+4x+2
x(xz-x+l} (x+|){xz—x+l) (xz-x+l)(x+l) x> +1

a) Gid tri cha phan thirc duge xdc dinh khi
212-6x=2x(x-3) #0 hay x=0,x#3.
b) Gia tri cua phan thitc duge xdc dinh khi
xz-3=xz—{\fi)2=(x-wﬁ}(x+~/§)¢0 hay x:tﬁ.
a) Phan thic duoc xdc dinh khi x = 820, hay x # 2,
b) Véidiéukién x # 2, 1acé:
3x2+6x+l2___ 3(x? +2x +4) __3
x® -8 (x=2)0x2+2x+4) x-2

a) Gid tri cha bi€u thic ndy duge xdc dinh khi gid tri coa moi phan thic
trong biéu thic déu duge xdc dinh.

Do dé6 : x2~10x¢0.x2+ lean.x2+ 420.

xz— 10x=x(x-10) 20 khi x#0 va x - 1020 hay x#0 va x210;

x2+10x=x(x+ 10) #0 khi x#0 va x+ 1020 hay x#0 va x#-10:
xX>+4> 0 vé moi gid tri cua x.

Vaydiédukiéncia x 1a: x20:x = +10.

5x+2  5x-2 ]xl-loo:[ Sx+2  5x-2 ]x’-mo
x2-10x x2+10x) x2+4 x(x=10) x(x+10) | x? +4

_(5x+2)(x +10)+(5x = 2)(x - 10) (x - 10)(x +10)
X(x =10)(x + 10) T X244

b) Tacé (
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_5x2+52x 420+ 5x> —52x+20 _ 10> +40 _ 10(x* +4) _ 10
K(Kz +4) x(x2 +4) x{xz +4) X
¢) Vi x = 20040 thoa min diéu kién ciia bién nén tai d6 gid tri cua biéu thic

- - w (4 # rd 0
di cho bang gid tri cua biéu thic rit gon L .
X

Vay bidu thic di cho ¢6 gif tri A — 0 = -
20040 - 2004

a) Biéu thic xdc dinh khi 2x -2=2(x-1)#0 khi x# 1, va

2 -2=2(x - 1)x+1)20 khi x#l.

Vay diéu kiéncua x la: x = 1.

b) Dé chimg minh biéu thicc ndy khong phu thudc vao bién x ta phai bién
déi né thanh mot biéu thirc khong chira x. Tacé

(x+1 3 x+3_] 4x2 -4

+ -

(2x=2 xZ-1 2x+2 5
[ x+1 % 3 _ x+3 ]4(x—l}(x+l)
L2(x=1) (x=D(x+1) 2x+1) ' 5

C(x+D?+6-(x+3)(x=1) Hx-D(x+1)
2(x=Ixx+1) 5

~ x2+2x+l+6—xz-2x+3_
5
Viy vGi x 2 +1 thi biéu thic bing 4, tiic 1 bi¢u thitc khong phu thude vio bicn x.

2=4,

Diéu kién phan thic xdc dinh la: x* - 5x = x(x - 5) # 0 hay khix#0,x # 5.
Rt gon phin thic:
x'-10x% +25x  x(x? -10x+25) _ x(x-5)*
x2-5x X(x—3) T ox(x=5)
Néu phan thifc da cho ¢6 gid tri bang 0 thi phan thifc rit gon ciing ¢6 gid tn
bang 0; tic 1a x - 5=0. Suyra x =5. Nhung theo diéu kién thi x #0.x # 3.
Viy khong ¢6 gid tri nao cta x dé phan thitc ¢6 gid tri bang 0.

X—2



a) Diéu kién dé phan thic duge xdc dinh la x}-x2-4x+420, hay
xz{x-—l}-fl(x—I):D e la(x = I(x=2)(x+2)20 nén x# 1, x 2 +2.

Vay phin thitc duge xdc dinh khi x # 1.x # +2.

b) Vi x 21, x#+2 1acé:

x?-2 2x3-1)  2Ax=I)x+D)  2(x+1)
x'-xZ-d4x+4 x}(x-D-4(x-1) (x=-D(x=-2)x+2) x2-4°

Biéu thirc ban ddu bang 0 cling chinh 1 biéu thic sau cing bing 0.
Viy bié¢u thirc bing 0 khi x + 1 =0, hay x = ~1.

a) Ta c6 : Biéu thic xdc dinh khi (x - 3)(x* + 4x + 4) # 0. hay
(x-3)(x +2)% # 0.Nghiala x #3,x # -2.

Vay B xdc dinh véi x # 3,x # 2.

b) Vo x #3,x#-2,1acéd

pe_ X-12_ 3x-4)  _Hx-x+2) _ Hx-2)
(x=-3Nx2+4x+4) (x-3)x+2P° (x-3xx+2)* (x-3)x+2)
Vay B=0, khi x = 2.
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PHUONG TRINH BAC NHAT MOT AN

Chu dé 1
KHAI NIEM PHUONG TRINH.

GIAI PHUONG TRINH BAC NHAT MOT AN

KIEN THUC CAN NHO
Phuong trinh bac nhat mot dn 1a phuong trinh ¢6 dang ax + b = 0 trong dé x
la dn, a va b la cic hing s6 dicho, a # 0.
Giai phuong trinh bac nhat mot 4n ta lam nhu sau :
Chuyén s6 hang tr do sang mot vé ax =-b.
Chia hai vé choa(via # 0)taduoc x = =,
d
Viy nghi¢m cta phuong trinh [a x = —-
CAC DANG BAI TAP CO BAN

PHUONG PHAP

Van dung cdch gidi phuong trinh bac nhat mot 4n va cic phép bién d6i di
biét vao giai cic phuong trinh.

Vi DU
Vidu 1. Giii cic phuong trinh sau : .
a)(3x+5)-(x-5)-8=0; b)(3-5x)+(6x-10)-9=0.

Lo giai
a) Bx+5)-(x-5)-8=0= 3x-x+5+5-8=0>2x=-2>x=-1|.
Vay phuong trinh ¢6 nghié¢m la x = - 1.



b) 3-5x)+(6x-10)-9=0 < -5x + 6x + 3 - 10-9=0x=16.
Viy phuong trinh ¢6 nghiém 1a x = 16.
Vidu 2. Giai cdc phuong trinh sau :

X 2x+1 x 2+X 1-2x
— —J— . b '_"'—"—'0.5 = 0. .
Mgy et F =5 AR e
Lai giai
N
a) -;—-%'Ll:%-x S 2x=-3(2x+1)=x-6x

S 2x-6x-3=x-6x < x=3.
Vay x =3 la nghiém cia phuong trinh di cho.

2+ X 1-2x

b) -0,5x =

+0.25 242 +x)-10x =5(1-2x)+5

&> 8+4x-10x=5-10x+5 <> dx=2e>x = 1.

2
Vay x = -;— la nghiém cua phuong trinh.

Vidu 3. Giai céc phuong trinh :
a) 3-4x(25-2x)=8x>+ x - 300 :
2(1—3x)_2+3x N 32x+1)

7- ;
> 10 4

Laoi giai
a) Phuong trinh di cho tvong duong véi 3 - 100x + 8x> = 8x° + x — 300, hay
101x = 303.
Phuong trinh ¢6 nghiém la x = 3.

b)

-24x-4- -30x-15
b) Phuong trinh di cho wong duong véi - 24;)4 = = I_4{l_;"»gx___l__ . hay

4-30x =125-30x . nghiala 0=12].
Phuong trinh nay vo nghié¢m.
Chui y : D6i khi trong phuong trinh cdc hé s c6 chiza chit (tham s6), khi
do giai phueong trinh con goi la gidi va bién luan phuong trinh. Liic dé
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ta phdi chia cdc trieomg hop gid tri tham s& lam cho hé sé ciia an khdc 0
hay bang 0 réi méi thuc hi¢n duge phép chia.
Vi du 4. Giai phuong trinh a(ax + 1) = x(a + 2) + 2, d6 a la tham sO.
Lo giai
Ta bi¢n d6i phuong trinh di cho thanh :
a’x+a=ax+2x+2
o a‘x-ax-2x=2-a
o x(a’-a-2)=2-a
&(a+Ia-2)x=2-a.

e Néu a # —1,a# 2 thi phuong trinh c6 nghi¢m la x = —-l—l-
a+

e Néua=-1 thi phuong trinh c6 dang Ox = 3. phuong trinh v0 nghiém.
e Néu a = 2 thi phuong trinh ¢6 dang Ox = 0. phuong trinh nghi¢m ding vGi
moi gid tri X.
Vidu 5. Tim gid tri cia m dé:
a) Phuong trinh 5(m + 3x)(x + 1) - 4(1 + 2x) = 80 ¢6 nghi¢m x = 2.
b) Phuong trinh 3(2x + m)(3x +2) - 2(2x + 1)” =43 ¢6 nghiém x = 1.
Lai giai

a) Phuong trinh ¢6 nghiém x = 2, thi gid tri x = 2 thoa min phuong trinh nén
thay gid tri x = 2 vao phuong trinh tacé :

5(m+3.2).3-4.5=80, hay I15m = 10.

Coi m 12 4n, ta dugc m = %

Vay véi m = —§- phuong trinh nhan x = 2 la nghi¢m.

b) Phuong trinh ¢6 nghiém x = I, thi gid tri x = | thoa min pﬁuung trinh nén
thay gid tri x = | vao phuong trinhta c6 :

32.14+m)3.1+2)-22.1+1)° =43 hay 15m = 31.



Ta coi m la an, 1a dugec m = %l

Viy véi m= ?—; phuong trinh nhan x = 1 1a nghiém.

IIl. BAITAP
1.  Giai cic phuong trinh sau :
a) (2x-3)-3x+4)=x+5; b) B3x+5)-(2x-1)=4x-2.

2. Giai cidc phuong trinh sau :

a) (X +5)(x+2)-3(4x-3)=(5-x)’:

b) (x+2)* - (x-2)" = 12x(x - 1)- 8.
3.  Giai cic phuong trinh sau :
x—5+x-4+x-3=x—|00+x—l()l+x—102;

a)
100 101 102 5 4 3
29-x 27-x 25-x 23-x 2l-x
b) + + - + =-5.
21 23 25 27 29

4.  Giai va bién luan cic phuong trinh sau vdi a la tham so :

X—a X+a

4x-2=a(a-1); b 2.
a) 4x a(a-1) ) 3 3
5. Giai va bién luan céc phuong trinh sau vdi a 13 tham s6
a) a(ax - 1)=x-1; b) azx—a=ax—l.
6.  Giai va bién luan cic phuong trinh sau véi a 1a tham s6 :
2) x-a_ x+a-1 x-a ~0- b) Xx-a x-1_ 2a

+ — - 2'
a-4 a+4 16 —a? a+l a-1 |-a



Chudé?2
PHUONG TRINH TiCH

KIEN THUC CAN NHO

Phuong trinh tich (mét 4n) 1 phuong trinh ¢6 dang A(x) . B(x)....=0. (1)
trong d6 A¢x), B(x), ... 1a cic da thic.

D¢ giai (1), ta chi cdn giai timg phuong trinh A(x) = 0, B(x) = 0. ... réi ldy
tit ca cic nghiém cua chiing.

Cic phuong phip phan tich da thic thanh nhin 1r ¢6 vai trd quan trong trong
viéc dua phuong trinh vé dang phuong trinh tich. Cich dat 4n phu ciing hay
duoc sir dung d¢€ trinh bay cho 1&i giai gon gang hon.

CAC DANG BAI TAP CO BAN

PHUONG PHAP

Van dung cic phuong phdp phan tich thanh nhan tr va cich giai phuong trinh
tich dua phuong trinh da cho vé cic phuong trinh bac nhat da biét cich giai.

viby
Vi du 1. Giai cic phuong trinh sau :
a) 0.5x(x=-3)=(x-3X2.5x-4); b) %x~t=%x(3x-?).
Lai giai
a) 0,5x(x=-3)=(x-3X2,5x-4).
Phuong trinh da cho tuong duong vai
(x=-3)2.5x-4)-0,5x(x-3)=0
S (x-3)2,5x-4-0,5x)=0 & (x-3)2x-4)=0.
Hoic x-3=0, hodc 2x-4=0. T dé ta tim duogc x =3 hodc x =2.
Vay nghiém cua phuong trinh ban ddu la x =3va x =2.

3 |
b) =x-1==x(3x-7).
) 5 7 ( )

Phuong trinh da cho tuong duong vai



| ]
—x(3x-7)--3x-7=0
7x(x )7{x )

@(3x—?)[%x—l]=0.

1

Hoic 3x -7 =0, hodc ;x-l=0.Tird6lalimduqc x=% hodc x=17.

Vay nghiém cia phuong trinh ban ddu 13 x = -g- va x=17,

Vidu 2. Giai céc phuong trinh sau :

a) x2—7x+6=0; b) x> +6x +5=0.
Lai giai

a) Phuong trinh di cho twong duong vai

x> - x - 6x +6=0hay x(x-1)-6(x-1)=0.

Tic la (x = 1)( x = 6) = 0. Tir d6 ta tim duge x = | hoic x = 6.

Vay phuong trinh ¢6 nghiém x = 1 va x = 6.

b) Phuong trinh di cho tuong duong véi

x2+x+5x+5=0.hayx(x+ +5(x+1)=0.

Ticla(x+ I} x+5)=0. Turd6tatimduoc x = - | hodc x =~ 5.

Vay phuong trinh ¢6 nghiém x = - | vax =-5.

Vidu 3. Giai cdc phuong trinh sau:

a) 4x2+4x+l=x2: b) 4x2-l=(2x+1){3;-5).

Lai giai
a) Phuong trinh di cho tuong duong vaéi

@x+ 1> =x> . hay 2x + 1) - x* = 0.

®

Tacla (x + 1)(3x + 1) =0. Tir d6 ta tim duoc x = - | hodc x = -

W | =

Vay phuong trinh c6 nghiém x =~ 1 vax = —% .

TA-PPGT 8.DS
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b) Phuong trinh di cho tvong duong véi
(2x - DR2x+ ) =2x+ D3x-5), hay 2x + )(3x -5-2x + 1) = 0.

Tac 1a (2x + 1)(x = 4) = 0. Tir d6 ta tim duge x = 4 hoic x = - %
Vay phuong trinh ¢6 nghiém x =4 va x = —% :

Vi du 4. Giai cic phuong trinh sau:

a) (x2+2x+1)-9=0; b) 2x*-7x? =3x% +5x.

Lai gidi
a) Xét phuong trinh (x*> +2x+1)-9=0.
Phuong trinh da cho twong duong véi (x +1)* =9 =0, hay
(X+1-3)x+1+3)=0,urc la (x-2)x+4)=0.
Turdé tatimduge x =2, hodc x =-4.
Viy nghiém cua phuong trinh ban ddu 1a x =2va x = 4.
b) Xét phuong trinh 2x* - 7x? = 3x% - 12x.

Phuong trinh da cho twong duong véi

x3=7x2=3x2+12x =0

& x(x* =10x +12) = 0 hay x(x -4)(x-3)=0.

Tir d6 ta tim duoc x = 0 hoic x = 3 hoidc x =4.

Vay nghiém ctua phuong trinh ban ddu la x =0, x =3 va x=4.

Vi du 5. Giai cdc phuong trinh sau :

a) 2x-57=(x+2)%; b) (x + N2 =4dx> - 2x +1).
Laoi giai

a) Phuong trinh di cho wwong duong véi

(2x-5)2-(x+2)2 =0, hay 2x -5 -x-2)2x -5+ x +2) =0.

Tic la (x = 7)(3x - 3) = 0. Tor d6 ta tim duge x = | hoac x = 7.

Viy phuong trinh c¢6 nghiém x = 1 vax = 7.

7B-PPGT 8..DS



b) Phuong trinh da cho twong duong véi

Qx-1)2-(x+1)2 =0, hay 2x -2+ x+ 1)(2x-2-x- 1) =0.

Tirc 1a (3x - 1)(x - 3) = 0. Tir d6 ta tim duge x = 3 hoac x =

W | -

Vay phuong trinh ¢6 nghiém x =3 va x = % ,

Chii y : Véi hai phuong trinh ndy c6 thé giai bing cich chuyén vé phuong
trinh ¢6 chia ddu gid tri tuyét d6i (s& trinh bay & cudi chuong). Ching han
nhu :

Phuong trinh (2x - 5)° = (x +2) > ¢6 thé dua vé dang [2x - 5| =[x +2).
Vidu 6. Giai cic phuong trinh sau :
a) (xz —5:4}2 - I()(x2 —Sx_)+ 24=0;
b) x(x+1)x*+x+1)=42.
Laoi giai
a) Dat t = (x* - 5x) phuong trinh tro thanh
C+100424=0 <> (1+4)1+6)=0¢>1=-4: t =6,

e V@i = -4, 1acé phuong trinh x> -5x=-4ex?-5x+4=0.
Phuong trinh ¢6 hai nghiém x =1; x = 4.

e VaGi t =~ 6, ta c6 phuong trinh x2-5x=-6<x2-5x+6=0.
Phuong trinh ¢6 hai nghiém x =2; x = 3.

Vay phuong trinh di cho ¢ bon nghiém x=1; x =4; x = 2: x = 3.
b) Xét phuong trinh x(x + 1)(x* + x + 1) = 42.

Phuong trinh di cho ¢6 thé viét thanh (x2 +XHx2+x+1)=42.
Dit t=x"+x ,1ta duoc phuong trinh

t(t+1)=42 *:::'lz+l-42=0<=-(t—6){l+7)=0<=>l=6:I=—7.



e Vait =6, tacé phuong trinh x2+x=6c>x2+x-6=0.
Phuong trinh c6 hai nghiém x = 2; x =-3.

2

e Véit=-71acéphuong trinh x?+x=-7<> x> +x+7=0.

2
27
Phuong trinh nay vo nghiém do x2+x+7 =(x+%) +T >0.

Vay phuong trinh da cho ¢6 hai nghi¢m x =2; x = -3.
III. BAITAP
1.  Giai cic phuong trinh sau :

a) (x+2)(x2—3x+5)={x+2)x2: b) 2x% - x =3 - 6x.
2. Cho phuong trinh 4x% — 25 + k% + 4kx = 0, & d6 k 12 tham s6.

a) Giai phuong trinh khik =0

b) Giai phuong trinh khi k = -3 ;

¢) V@i gid tri ndo cua k phuong trinh nhin x = - 2 la nghiém.
3.  Giai cic phuong trinh sau :

a) x3+2xz+x+2=0; b) x3+2x2—x—2=0.
4. Giai cic phuong trinh sau :

a) 3x°+7x-20=0; b) 3x* - 5x - 2=0.
5*. Giai cdc phuong trinh sau :

a) (X +x) 7+ 40 +x)=12; b) x(x — 1)(x + 1)(x + 2) = 24.

6*. Giai phuong trinh : (x* - 6x +9) > — 15(x* - 6x + 10) = 1.
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Chudé3
PHUONG TRINH CHUA AN O MAU
KIEN THUC CAN NHO
Phuong trinh chira dn ¢ mdu 1a phuong trinh ¢6 chira dn s6 & miu thic.
D¢ gidi phuong trinh nay ta lam theo cic bude sau

Budce 1. Tim didu kién xic dinh (DKXD) cua phuong trinh (diéu kién cua dn
s6 d¢ cic miu soO khic 0).

Budc 2. Quy dong miu s6 ¢ hai vé€ cua phuong trinh réi khir miu so.

Budrc 3. Giai phuong trinh nhan duge (khong con chira 4n & miu s0).

Budc 4 (Két luan). Trong cic gid tn cua an tim duge ¢ buée 3, cdc gid tri
thoa mian DKXD la nghi¢m cua phuong trinh da cho.

CAC DANG BAI TAP CO BAN

PHUONG PHAP GIAI
Van dung phuong phip giai phuong trinh chia dn & miu, dua vé phuong
trinh bac nhét da biét cach giai

Vi DU
Vi du 1. Giai cic phuong trinh sau :
3x-2 6x+1 x+1 x-1 4
) e : b) = - ;
x+7 2x-3 x=1 x+1 x%-]
Loi giai
3x-2 6x+1
a) = : (1)
x+7 2x-3

DKXD cua phuong trinh (1) la x :e% va x #-7.

Miu s6 chung (MSC) cta phuong trinh la (x + 7)0(2x - 3). Khi d6 :

b 3x-2)2x-3) (6x+IXx+7)
(x+7X2x-3) (x+7X2x-3)

()

> 6x2 -9x-4Xx+6=06x> + 42X+ X +7
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<::>56x=-|c>x=--;l—-

56
So véi DKXD 1a lha'yxz—% thoa min, vay x=—% la nghi¢m cua

phuong trinh da cho.

x+1 x-1 4

x=1 x#H Bl

DKXD cua phuong trinh (2) 1a x # £1.

Mdu s6 chung cua phuong trinh 12 (x — 1)(x + 1). Khi d6 :

b)

(2)

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

(2) =
(x=I)x+1) (x=IXx+1)

> x2+2x+1-x2+2x-1=4

S4x=4x=1.
So véi DKXD ta thdy gid tri x = | khong thoa mén nén bi loai.
Viy phuong trinh di cho vo nghiém.
Vi du 2. Giai cic phuong trinh sau :

6+2= 18 1 b}3-l— 9 ‘
x-5 x-8 (x-5)8-x) X+l x=2 (x+IXx-=2)"

a)

1 xz-x__ x2 _7):2-31;
X+3 x=3 9Q_x2

Lo giai
a) DKXD cua phuong trinh la x # 5,x # 8.
Mdu s6 chung & hai v& cia phuong trinh 1 (x = 5)(x - 8).
Vi diéu ki¢n dé phuong trinh trd thanh
6(x-8)+2(x-5)+ 18+ (x-5)x-8)=0.
Phuong trinh twong duong véi x(x - 5) = 0.
Phuong trinh cudi ¢6 hai nghiém x =0 vax = 5.
So véi diéu kién thi gid tri x = 5 bi loai.
Vay phuong trinh di cho ¢é nghiém x = (.
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b) DKXD cua phuong trinh la x # -1, x # 2.
Mdiu s6 chung & hai vé cua phuong trinh la (x + 1)(x - 2).
Véi diéu kién d6 phuong trinh trd thanh 3(x - 2) - x = 1 =9, hay 2x = 16.
Phuong trinh ndy ¢6 nghi¢ém x = 8, gid tri nay thoa man diéu kién nén la
nghiém cua phuong trinh di cho.
¢) DKXD cua phuong trinh [a x = £3.
Mdu s6 chung & hai vé€ cua phuong trinh 12 (x - 3)(x + 3) = -9,
Vi diéu kién d6 phuong trinh trg thanh
(xz—x)(x -3)- xz(x+ 3)+‘?x2—3x=0.
Bi¢n ddi phuong trinh trés thanh 0 = 0.
Phuong trinh nay nghi¢ém ding véi moi gid tri x thoa min diéu kién nén
nghiém cua phuong trinh di cho la moi x # £3.
Vi du 3. Giai cic phuong trinh sau :

) .. & 5

2x-3 x(2x-3) x

) 3 ) 2 B I
(x=IMx=2) (x=I1Mx-3) (x-2)x-3)

Loi giai
a) DKXD cua phuong trinh la x 2 0,x # % .
Mdu s6 chung ¢ hai v& cta phuong trinh la x(2x - 3).
Véi diéu kién d6 phuong trinh trd thanh x - 3 - 5(2x - 3) = 0, hay 9x = 12.
Phuong trinh ¢6 nghiém x = % , 2id tri ndy thoa man diéu kién nén la nghiém

cta phuong trinh da cho.

b) DKXD cua phuong trinh la x # 1, x #2,x # 3.

Mdiu s6 chung & hai vé cta phuong trinh 1a (x - 1)(x = 2)(x - 3).

Véi diéu kién d6 phuong trinh trés thanh 3(x - 3) - 2(x - 2) =x - |, hay Ox = 4,
Phuong trinh cu6i vo nghiém. Vay phuong trinh di cho vo nghiém.
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Vi du 4. Giai cic phuong trinh sau :

1 (1 1) Y
a) 2+—=[-+2J xz-t-l): b) (x+l+—} =(x—l——) .
X X X X

Lo giai
a) DKXD cta phuong trinh Ia x 2 0.

Véi diéu kién d6 phuong trinh tré thanh x? (l+ 2]: 0, hay x(1+2x)=0.
X

Phuong trinh ¢6 nghiém x =0 va x = —%. Chi ¢6 gid tri x = —-El!- thoa min

diéu kién nén né 1a nghiém cha phuong trinh di cho.
b) DKXD cua phuong trinh 1a x 2 0.

2 2
V@i diéu kién d6 phuong trinh tré thanh [x+l+—|-J -[x~l—l) =0.
X X

p.
Bi¢n d6i phuong trinh trd thanh 2x[2 + 1] =0,hay x+1=0.
X

Phuong trinh ¢6 nghi¢m x = -1, gid tri 46 thoa min diéu kién nén la nghiém
cua phuong trinh di cho.
Vidu 5. Giai cic phuong trinh sau :

1 3x? 2x
a) B T :
X=1 x’=1 x*+x+l
13 1 6
(x=3)2x+7) 2x+7 (x-3Nx+3)
Loi giai
1 3x° 2x
E!) = 3 = — :
=1 x°=1 x*+x+l]

2
Ta ¢é x"-l=(x—ll(x2+x+]}. xz+x+l=(x+%] +%>0 nén DKXD

cua phuong trinh la x = 1.



Véi diéu kien d6, MSCla x* =1 =(x = I)(xZ +x+1). Quy déng miu 6, ta c6
| 3x

2x
— =
x=1 x'=1 xT+x+1

x2 +x+1-3x2 _ 2x(x-1)

(x-l)(x2+x+n_(x—l}(x2+x+l)

@4:&2—31-!=0<::>(4x+l)(x-l)=0

|
ox=lix=——.
4

So véi DPKXD gidtri x= 1 bi loai, vdy phuong trinh di cho c6 nghi¢m xz—i-

13 . 6
(x=3)2x+7) 2x+7 (x-3)Nx+3)

DKXD cua phuong trinh 1a x 2 +3;x # ——%- Vai didu kién ndy, ta ¢

13 " I 6
(x=3)2x+7) 2x+7 (x=-3)}x+3)
Ql3(x+3)+(x+3}(x-3)_ 6(2x +7)

(X=3)2x+T)(x+3)  (x=3)2x+7)x+3)

& 13x+39+x2-9=12x+42

c:~x2+x-12=0<:(1-3}(x+4)=0

Sx=31x=-4.
So vGi DKXD gid ti x = 3 bi loai, viy phuong trinh di cho c6
nghiém x = -4-
Vidu 6. Véi gid tri nao cta x thi méi biéu thic sau ¢6 gid tri bing 2.
3x—-l+x—3; b) B:E— 3x -1 _7x+2.
3x+1 x+3 3 4x+12 6x+18
Lot giai

a) A=

a) Ta thily DKXD ciia bicu thic A 13 x # -3,x # - %
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Vi diéu kién do. ta bién doi biéu thic A tro thanh :
CBx=D(x+3)+(x-3)3x +1)
(3x +1)(x+3)

A

_(3x7 +8x=3)+(3x” - 8x-3)
(3x+1)(x+3)

_ 6x’ -6
Bx+1)(x+3)’

D¢ bicu thirc ¢6 gid tri bang 2. taco :

6x% -6

=2.hay 6x> -6=203x+1)(x+3).
Bx+1(x+3) W ( (

Tic 1a 6x* —6=6x +20x +6, hay 20x = — 12, nghia la x = —% .
Gid tri ndy cua x thoa man di¢u Kién dat ra.
Vay véi x = -% thi biéu thic A ¢6 gia tn bing 2.

b) Ta thiy DKXD cta biéu thic Bla x # -3.
Véi diéu kién dé, ta bién doi biéu thac B trd thanh :
_40(x +3)-3(3x - 1)-2(7x +2)

B
12(x +3)
_40x+120-9x+3-14x-4 17(x+7)
12(x +3) 12(x+3)
D¢ bidu thire ¢6 gid tri bang 2, ta cé :
l-"{,‘H—?}=2.hag.f Tx =47, wic la x=4—?-.
12(x +3) 7

Gid tri ndy ciia X thoa min diéu kién dat ra.

Viy véi x = %Z thi biéu thic B ¢6 gid tri bing 2.



Il

BAI TAP
Giai cdc phuong trinh sau :

3 2 8+ 6x

a) = = :
|-4x 4x+1 [6xz—l

b) 3 2 4

+ = .
Sx=1 3-5x (1-5x)5x-3)

Giai cic phuong trinh sau :

X+2 3 3

a) + = +1;
X+ X—-2 12—1-2

b) 5-x 7 x-1 1

+—== + .
4x?-8x 8 2x(x-2) 8x-16

Giai cdc phuong trinh sau :

x+6 x-5_2x*+23x+61

a) =
x-5 x+6 x?4+x-30

xz-x_ x? _'?xz—?»x
X+3 x-3 9-:||;2 .

b)

Giai cic phuong trinh sau :
x+2 3 3

) + =
x+l x-2 x®_x-2

+1;

x+6+x—5_2x2+23x+6l

b) i —
X=5 x+6 x*+x-30

Giai cic phuong trinh sau :
1 12

a) 1+ = >
X+2 84+x°

b) (2x+3)(3’”8+1]=(x-5>(3“3+1].
2-7x 2-1Ix

Giai cdc phuong trinh sau véi a li tham s6 :

l+a X

2a+X 8a’

a) —=1]-a: b)
‘ 1-x 2a+x

+ = .
2a-x x%-4,2
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Chu dé &
GIAI BAI TOAN BANG CACH LAP PHUONG TRINH

A. KIEN THUC CAN NHO
Cic budc giai bai todn bang cich 1ap phuong trinh :
Buoc 1. Lap phuong trinh :
Chon 4n s6 va dat diéu kién cho 4n s6 ;
- Bi¢u dién cic dai lugng chua biél theo dn va cic dai luong di biét ;
- Lap phuong trinh bi¢u thi su twong quan gitra cdc dai lugng.
Budc 2. Giai phuong trinh.
Budc 3. Nhin dinh két qua va tra 1 : Kiém tra cdc nghiém tim duoc, chi
cdc gid tri thod min diéu kién dat ra méi la nghiém cua bai todn.
B. CAC DANG BAITAP CO BAN
. PHUONG PHAP GIAI

Van dung cic bude giai bai todn bang cich lap phuong trinh va giai phuong
trinh 1ap duge dé tim nghiém cia bai todn.
II. Vviby
Vidu 1. Mot hinh chir nhit ¢6 chu vi bing 320m. Néu tang chiéu dai thém
10m va tang chiéu rong thém 20m thi dién tich hinh chir nhat tang thém
2700m”. Tinh kich thuéc cia hinh chi nhat.
Lol giai
Goi chiéu dai cia hinh chir nhat 1a x (don vi : m).
Dicu ki¢n cia an 12 0 < x < 160.
Khi d6 chiéu rOng hinh chir nhat 1a 160 - x (m).
Dién tich hinh chi nhat ban ddu 1 x(160 - x) (m?).
Sau khi ting chiéu dai thém 10m, chiéu rong thém 20m thi chiéu dai mdi I -
X + 10 va chiéu rong méi la : 160 - x + 20 =180 - x.
Khi dé dién tich hinh chir nhat 1a (x + 10)(180 - x).

Theo bai ra. dién tich hinh chit nhat tang thém 2700m”, nén ta c6 phuong trinh -
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(x + 10)(180 —x) - x(160 - x) = 2700.

Hay -x®+170x + 1800+ x2 - 160x = 2700.
Tic 1a 10x =900 < x = 90(m).
Ta thay gid tri x = 90 thoa min diéu ki¢n dat ra.
Vay chiéu dai cha hinh chir nhat 12 90m, chiéu rong cia né l1a 70m.
(C6 thé thir lai thay (90 + 10)(180 - 90) - 90.17 = 2700 la ding).
Vidu 2. Mt ca n6 xuoi dong trén mot khiic song tir bén A dén bén B dai 80 km.
Sau d6 nguge dong dén dia diém C cich bén B la 72 km. Thai gian ca no di
Xu0i dong it hon thai gian nguoc dong 1a 15 phit. Tinh van t6¢ riéng clia ca no,
biét van t6¢ cua dong nude la 4 km/h.

Lai giai
Cdch 1.
Goi x (km/h) la van t6c ca n6 (x > 4).
Khi d6 van t6c ca né xudi dong l1a (x + 4) (km/h) va van t6¢ ca nd nguge
dong la (x - 4) (km/h).

Thi gian ca nd xudi dong la —80—4{h):lh£7i gian ca nd nguoce dong la 7—24(h}.
X + =

Theo bai ra thti gian ca né di xu6i dong it hon thdi gian nguoc dong 1a

15 phit (%(h) ) nén ta c6 phuong trinh :

80 1 72

+—-=

x+4 4 x-4
Phuong trinh twong duong véi : x? +32x - 2448 = 0.
Phuong trinh ¢6 hai nghiém x =36 ; x = -68.
Kiém tra diéu kién thdy gid tri x = 36 thoa man.
Vay vén t6¢ ca né 1a 36 km/h.
Cach 2.

Goi x la thtn gian ca n6 nguge dong ( don vi: h; x :-vi-) thi thtn gian ca n6

xuoi dong l1a x - :l{ -
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80
I
x_
4

Do vin t6c dong nuée 1a 4 km/h nén van t6¢ ca nd xudi hon vén 16¢ ca nd
nguge 1a 8 km/h. Vay ta ¢6 phuong trinh :

80 72

Van t6c ca nd xuodi dong la

(kmvh): van toc ca nd nguoc dong la i= (km/h).
X

Giai phuong trinh nay duoc thén gian ca nd nguoe dong 2% (h) nén van 16¢ ca
nod nguoc dong la lzl— =32 (km/h) va van t6c ca no la 32 + 4 = 36 (km/h).

2
4

Vi du 3. Mot xe khich va mot xe du lich khéi hinh déng thai tir T.P H6 Chi Minh
di Tién Giang. Xe du lich ¢6 van t6¢ I6n hon xe khich la 20 km/h do d6 né
dén Tién Giang trudc xe khich 25 phit. Tinh van t6¢ mdi xe biél ring
khoang cdch gitta Thanh pho H6 Chi Minh va Tién Giang la 100 km.

Loi giai
Cdch 1.
: % sxoa: C e . C v e s 100
Goi x (h) la théi gian xe du lich di ( x > 0), van t6¢ xe du lich di sé la —
_ X
g : 100 " o e 100
Thn gian xe khéich di la 5 (h), né con duge biéu thi baing —— —20(h).
X + - X
12
Tir 66 1a.¢6 phisong tiah : * 20— 20= 10
A X +-=
12
Phuong trinh tuong duong vai : L 20 = ol
X 2% +3

<> 100(12x +5) - 20x(12x + 5) = 1200x

2 5
@2401-4‘!%?(—500:0@|2X2+5K—25=0¢$x=§;y‘:_i.



Gidin x= -g khong thoa min diéu kién nén bi loai.

Vay thdi gian xe du lich di la 1,15 (h) suy ra van toc xe du lich la -:—% =80(km/h)

va vin t6¢ xe khidch 12 80 - 20 = 60 km/h.

Cdch 2.

Goi x (km/h, x > 0) la van t6c xe khich thi van t6c xe du lich Ia x + 20 (km/h).
100

x+20°

Theo bai ra, xe du lich d¢n Tién Giang truéc xe khich 25 phit nén ta ¢6

phuong trinh : L .

= —
X x+20 12
Phuong trinh twong duong véi
1200(x + 20) = 1200x + 5x(x + 20)

Thai gian xe khich chay la L. va thai gian xe du lich chay la
X

&> 5x% +100x - 24000 = 0
& x* +20x - 4800 = 0.
Gidi phuong trinh nay ta duge x, = 60 : x, = - 80.
Dai chiéu vai didu kién, ta thay x = 60 thoa min.
Vay x =60 km/h la van t6¢ xe khdch va van t6c xe du lich Ia 80km/h.
Vidu 4. Hoc ki I s6 hoc sinh gidi cia 16p 8A bing % s6 hoc sinh cua ca

I6p. Sang hoc ki I1 ¢6 ba ban phin ddu trd thanh hoc sinh gioi nira. Do d6 s6
hoc sinh gioi bang 20% s6 hoc sinh cua ca IGp. Hoi 16p 8A ¢6 bao nhiéu hoc
sinh gioi ?

Loi giai
Ta lap phuong trinh nhu sau :
Goi 56 hoc sinh cua I6p la x (diéu kién x nguyén duong), thi s6 hoc sinh gioi
cua hoc ki I so vdi s6 hoc sinh ctia ca 16p bing % X. 50 hoc sinh gioi cua hoc ki

IT so v6i s6 hoc sinh cia ca Ip bing 20% s6 hoc sinh cta ca 16p hay bing
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% x va 56 hoc sinh gidi hoc ki 11 hon s6 hoc sinh gidi hoc ki 112 3 em nén ta

¢6 phuong trinh : —l—x+3=lx.

8 3
Giai phuong trinh nay ta tim duge x = 40. Gid tri ndy thoa min diéu ki¢n dat
ra nén la nghi¢m cua phuong trinh.
Vay s6 hoc sinh cia Iop 8A 1a 40 em.
Vi du 5. Khi mdi nhan 16p 8A, ¢6 gido chi nhiém du dinh chia IGp thanh ba
16 ¢6 s6 hoc sinh nhu nhau. Nhung sau d6 16p nhan thém 4 hoc sinh nira do
d6 ¢6 chii nhiém di chia déu s6 hoc sinh ca 16p thanh bon 16. Hoi 16p 8A
hi¢n ¢6 bao nhiéu hoc sinh. Biét ring so véi phuong dn du dinh ban ddu s6
hoc sinh hién nay ctia mot t6 it hon 2 hoc sinh.

Loi giai

Cdach 1.
Ta lap phuong trinh nhu sau:

Goi s0 hoc sinh ban ddu cia 16p la x (diéu kién x nguyén, duong).
Khi d6 56 hoc sinh mdi t6 12 % .

S6 hoc sinh sau khi nhan thém 1a (x + 4), s6 hoc sinh mdi 16 sau khi nhan

thém 1a -’-‘-:—5.

Theo bai ra so véi phuong dn du dinh ban ddu s6 hoc sinh hién nay cua mot
16 it hon 2 hoc sinh nén ta ¢6 phuong trinh :

x+4 X
s 3
Giai phuong trinh nay ta duge x = 36. Vay s6 hoc sinh ban ddu cua 1dp la 36.
Viy s6 hoc sinh cua 16p 8A hién nay 1 40 em.
Cdch 2.
Ta lap pl{uung trinh nhu sau:

Goi s6 hoc sinh méi 16 theo du dinh 14 x (diéu kién x nguyén, duong) thi so
hoc sinh méi t6 hién nay la ( x - 2).

-2.




S6 hoc sinh cta 16p truGe day 1a 3x (vi du ki¢n chia 1am ba 16).
S6 hoc sinh cua 16p hién nay 13 4(x - 2).
Vi 56 hoc sinh cia 16p trude day thém 4 em thi bing s6 hoc sinh cua IGp hién
nay nén ta c6 phuong trinh :

4x -2)=3x +4.
Giai phuong trinh nay ta duge x = 12, gid tri nay thoa mén diéu kién nén la
nghiém cua phuong trinh.
Vay s6 hoc sinh méi 16 theo du dinh la x = 12 nén s6 hoc sinh cta 16p hién
nay la: 3.12+4 =40 (em).

IIl. BAITAP
1. Hai gid sich c6 450 cudn. Néu chuyén 50 cudn tir gid thir nhat sang gia thi

hai thi s6 sich & gid thit hai bing % s6 sich ¢ gid thi nhat. Tim s sich

trong mdi gid.
2. Nam nay t6i me gdp ba ldn twéi Phuong. Phuong tinh ring 13 nam nira thi
tudi me chi gdp hai ldn wdi Phuong. Hoi nam nay Phuong bao nhiéu tudi ?

3.  Trén mot cong trinh thuy loi, mot doi dan cong phai dio dip S00 m° dat.
Néu ving S ngudi thi méi ngudi con lai phai dio dip thém 5 m’ méi hoan
thanh k¢ hoach. Tinh xem do6i dan cong c¢6 bao nhiéu ngudsi ? (Coi nhu mébi
ngudi déu dio dap duge s6 dat nhu nhau).

4. Mot doi xe 016 cidn cho 30 tan hang tir thanh phd nay dén thanh phé kia. Khi

sap cho thi ¢6 thém mot 016 nita nén mbi xe chd it hon | tdn theo du kién.
Hoi lic ddu doan xe ¢6 bao nhiéu 616 ?

13
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LOI GIAI - HUONG DAN - DAP SO

Chudén
a) Bién d6i phuong trinh di cho thinh 2x = - 12 hay x = - 6 12 nghiém cla
phuong trinh.

- i 8 - . ;
b) Bién d6i phuong trinh di cho thanh 3x = 8, hay x = 3 4 nghi¢m cua
phuong trinh.
a) Bién doi phuong trinh di cho thanh

x>+ 7x 410~ 12x + 9 =25 - 10x + x. hay 5x = 6.
’ 6
Viy phuong trinh ¢6 nghi¢ém la x = %

b) Bi¢n doi phuong trinh di cho thianh

x?+6x2+12x+8-x" +6x> -12x +8=12x2-12x -8,
hay 12x = -24. Phuong trinh nay c¢6 nghiém x = - 2.
a) Nhdn xét : Néu giai phuong trinh nay bang cach quy dong miu s6 chung
thi rat phic tap. Nén ta bién d6i “dic biét” bing cich trir ca hai vé phuong
trinh cho 3 va tach thanh tong cua ba s6 — 1. khi d6 phuong trinh di cho trg
thanh :

Xx-5 x—-4 x—3 x—100 x-101 x-102
-1+ -1+ -1= -1+ -1+ -1
100 101 102 5 4
x=105 x-105 x-105 x-105 x-105 «x-105
L= + + — + +
100 101 102 5 4 3

mx-ms;(' ! '-1-l-l]=o

Ta thay hdng so thir hai trong tich trén khic 0. nén x = 10512 nghi¢m cua
phuong trinh di cho.

b) Cing ¢6 nhin xét nhu trén, ta chuyén - 5 sang vé& trdi v tich t6ng thinh
nim s6 | phuong trinh di cho tro thinh :

gB-bbCLE D2



29 -x 27-x 25-x 23-x 21=x
. +|+

1+ -+ | 1=0
21 Ty TS 7 T "
50-x 50-x S0-x S0-x S0-x
o + + + + =4
21 23 25 27 29

< (50-x) -l-+l+—l-+L+L =0
21 23 25 27 29

Ta thdy hang s6 thit hai trong tich trén khdc 0, nén x =50 1a nghiém cua
phuong trinh di cho.
a) Bién doi phuong trinh da cho trd thanh 4x = al-a+2.

a’-a+2
Phuong trinh nay c6 nghiém la x = S vGl moi gid tri cua a.

b) Bién do6i phuong trinh di cho trds thanh 3x -3a=3x+3a -6, hay 2a=6.
Ta thay n¢u a = 3 thi moi gid tri cua x déu la nghiém cia phuong trinh di cho.
Néu a # 3 thi phuong trinh di cho vo nghiém.
a) Tacé: a’x-a=x-1 < x@ -D=a-1.
e Néu a = 1 thi phuong trinh ¢6 nghiém la x = L]
a+

e Néua=-1 thi phuong trinh ¢6 dang Ox = -2, phuong trinh vo nghié¢m.
e Néu a = 1 thi phuong trinh ¢6 dang Ox = 0, phuong trinh nghiém ding véi
moi gid tri X.
b) Tacé:a’x-a=ax- | <ax(a-l)=a-1.

. ~ 5 # . b 1
e Néu a =1, a=0 thi phuong trinh ¢6 nghi¢m la x = —-

a

e Néua=0 thi phuong trinh ¢6 dang Ox = ~1, phuong trinh vo nghiém.

e Néu a = | thi phuong trinh ¢6 dang Ox = 0. phuong trinh nghié¢m diing véi
moi gid tri X.

a) Diéu ki¢n d¢€ phuong trinh ¢6 nghia la a # +4.

Vai diéu kién d6, bién déi phuong trinh di cho trd thanh
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Xx—a x+a-| X-a
+ —

=0
a-4 a+4d 32—16

(x-a)a+d)+(x+a-I)a-4)-x+a

- 0
a“-16
ax+4x-a’-da+ax+a’-a-4x-da+4-x+a -0
a’-16
- (2a-1)x-8a+4 -0

a’-16
<((2a-1)x=4(2a-1).
Vay tir phuong trinh cudi, ta ¢6 :

e Néuaz % . a # ¥4 thi phuong trinh ¢6 nghi¢m x = 4.

¢ Ncu a =— phuong trinh nghiém ding véi moi gid tri cia x.

| —

b) Dicu kién dé phuong trinh ¢6 nghia la a # +1.
Vai di¢u kién do6. bién d6i phuong trinh di cho trd thanh
x-a x-1 2a
+ -

3 Y
a+l a-1 a°-|

Ox=a)a=D+(x=Ia+1)+2a=0

&2ax=a’-2a+l.
Vay tir phuong trinh cuéi, ta ¢6 :

a’-2a+l

e Néu a#0,a#=*l thi phuong trinh cé nghi¢m x = -
a

e Néu a = 0 thi phuong trinh vo nghiém.
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Chudé 2
a) Phuong trinh di cho bi¢n d6i thanh (x + 2}(.1;2 -3x+5- x"‘) =0, hay
(x+2)5-3x)=0.

Viy phuong trinh c6 nghiém x = -2 vax = %

b) Phuong trinh da cho bi¢n déi thanh x(2x — 1) = -3 (2x - 1), hay
2x - 1)x+3)=0.

Viy phuong trinh c6 nghiém x = -3 vax = -% ;

a) Khi k =0, ta c6 phuong trinh 4x> - 25 = 0, hay (2x - 5)(2x + 5) = 0.

Viy khi k = 0 phuong trinh ¢6 nghiém la x = g- vax = -1:— ”

b) Khi k = - 3, ta ¢6 phuong trinh 4x” - 12x — 16 = 0, hay (x + 1)(x — 4) = 0.
Vay khi k = - 3 phuong trinh ¢6 nghiém la x = - | vax =4,
¢) Thay gid tri X = - 2 vao phuong trinh, ta duge k> - 8k - 9=0.
Coi day la phuong trinh dn k, tacé (k + 1k - 9) = 0.
Tudotacok =~ 1 vak =9 lacic gid tri cin tim.
Viy véi k=~ 1 vak =9 phuong trinh ¢c6 nghiém la x = - 2.
a) Bi¢n doi phuong trinh di cho. ta ¢é
xz{x+2)+(x+2}=0. hay (x + 2)( X" + 1) =0.

Ta thiy x> +1>0v6i moi gid tri x, nén phuong trinh tré thanh x + 2 =0,
Vay phuong trinh ¢6 nghiém x = - 2.
b) Bién d6i phuong trinh di cho, ta ¢6
12(x+2)*(x+2)=ﬂ.hay(x + 2X N.z 1)=0.
Tacla(x +2)(x — 1)} x+ 1)=0.
Vay phuong trinh c6 nghiém lax = - 2 vix =+1.
a) Bi¢n d6i phuong trinh di cho, ta ¢6
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3% + 12x = 5x =20 = 0, hay 3x(x + 4) - 5(x +4) = 0.
Tac la(x +4)3x -5)=0.

Vay phuong trinh c6 nghiém la x = -4 vax = % .

b) Bién d6i phuong trinh di cho, ta ¢6
3x° - 6x + x - 2=0, hay 3x(x - 2) + (x =2) = 0.
Tucla(x -2)3x +1)=0.

Vay phuong trinh c6 nghiém la x = —% vax=2.

a) Dat x2+x=y. lacéphuunglﬁnhy2+4y- 12=0.
Bi¢n déi phuong trinh di cho, ta ¢ (y + 6)(y - 2) = 0.
Phuong trinh ¢6 nghi¢émy=-6vay =2,

o V& y=—6.lacéx2+x=-—6.hayx2+x+6=0.

Phuong trinh ¢6 thé viét duéi dang (x +-;—] + % =0, nén phuong trinh vo

nghiém.

e Vai y=2.lac632+x=2.hay x°+x-2=0.

Phuong trinh ¢6 thé viét dudi dang (x - 1)(x + 2) = 0.
Phuong trinh ¢c6 nghiém lax = | vax=-2.

Viy phuong trinh da cho ¢6 hai nghi¢mlax = I vax=-2.
b) Bién d6i phuong trinh da cho, ta ¢6

2 2
(X" +x)Xx"+x-2)=24.
Dat X“4+X = y. ta ¢6 phuong trinh y(y - 2) = 24, hay y2 -2y-24=0.
Tic lata c6 (y + 4)(y - 6) = 0. Phuong trinh ¢6 nghiémy=-4vay =6.
2 1\? 15
e V@& y=-4,1ac6phuong trinh x™ + x =-4, hay [x+5] +?=0.nén

phuong trinh vo nghiém.



6*.

e V& y=6,tacé phuong trinh x> +x =6, hay (x ~ 2)(x + 3) = 0. Phuong
trinh ndy cé nghiém lax = -3 vax =2.

Vay phuong trinh da cho ¢6 hai nghiém la x = - 3 va x = 2.

Ta viét lai phuong trinh dui dang (x° - 6x +9) % - 15(x” - 6x + 9) - 16 = 0.
bat y= X’ -6x+9 = (x—3}220.lac6phu0ng trinh yz - 15y -16=0.
Hay (y + 1)(y = 16) = 0, phuong trinh nay c6 nghi¢my =~ | viy = 16.

Doy = (x-3)229, nen chi c6 gié tri y = 16 thich hop. |

Véi y = 16, ta c6 phuong trinh (x - 3) > = 16. '

Hay (x = 7)(x + 1) = 0, phuong trinh c6 nghiém x =~ I vax =7,

Vay phuong trinh di cho ¢6 hai nghi¢émlax=-l vax=7.

Chudé3
_ 2 ~ 8 +6x
1-4x 4x+1 16x2-1

a) Xét phuong trinh :

Diéu kién : x:t%.

Vai diéu ki¢n d6 phuong trinh twong duong véi :
1

34x+1)=2(1-4x)+(8+6x), hayl4x =7, wic la x =-£.

Ta thay gid tri x = % thoa man diéu ki¢n x # i% nén la nghiém cua phuong

trinh da cho.

2 4
5x-1 3-5x (1-5x)(5x-3)

b) Xét phuong trinh:

Diéu kién : x :é.x :tg.
Vai diéu kién d6 phuong trinh twong duong vai :

3(3-5x)+2(5x—-1)=4,hay 5x =3, urc la x=%.

19



Ta thdy gid tn x =-§- khong thoa min diéu kién x # % nén bi loai.

Vay phuong trinh da cho vo nghiém.,
x+2 3 3

a) Xét phuong trinh: + =

PEN x+1 x-2 x2-x-2
Diéukién: x#2, x=-1.
Vi diéu kién d6 phuong trinh tuong duong véi :

x+2 3 3

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

wrc la phuong trinh (x+2)(x=2)+3(x+1)=3+(x-2)x+1), hay 4x=2,

+1.

nghia la x =%.

Ta thay gid tri x =% thoa man diéu kién x # 2, x # =1 nén la nghiém cua

phuong trinh da cho.

5-x 7 x-1 |

. f—= +
4x° -8x 8 2x(x-2) 8x-16
Diéukién: x#2,x20

b) Xét phuong trinh:

Véi diéu kién d6 phuong trinh tuong duong véi :
5-x 3 x=-1
+ == +
4x(x-2) 8 2x(x-2) 8(x-2)

. trc 14 phuong trinh

2(5-x)+7x(x=2)=4(x-1)+x, hay 7(x* -3x+2)=0.
nghiala x=1,x=2.
So vai diéu kién, ta thiy gid tri x =2 khong thoa min nén bi loai.
Vay phuong trinh da cho ¢6 nghiém x = 1.
x+6 x-5_2x*+23x+6l
X-5 x+6 x?2+x-30
Didukién: x 25, x = -6.
Véi diéu kién d6 phuong trinh twong duong véi

a) X¢ét phuong trinh:



x+6 x-5 _2x’+23x+6l
X=5 Xx+6 (X-5)Kx+6)

. We la phuong trinh

(x+6)* +(x-5)% = 2x? +23x + 61 .hay 2Ix=0,nghiala x=0.

Ta thdy gid tri x =0 thoa min diéu kién x #5, x # -6 nén la nghiém cia
phuong trinh da cho.

2 2 2
X“-x x 7x° =3x
b) Xét phuong trinh: - = 1
P x+3 x-3 9-x2
Didukién: x # +3.
Véi diéu kién d6 phuong trinh tuong duong véi

xz-x+ x? - 7x% - 3x

x+3 3-x (B-x)}x+3)'

hay (x? - x)3-x)+x%(x+3)=7x2-3x.nghiala 0=0.

Ta thdy moi gid tri x thoa man diéu kién x # 3 déu thoi min phuong trinh
da cho.

Vay moi x # +3 déu la nghiém cta phuong trinh.
a) Taco x’ - x -2 = (x + 1)(x - 2), nén DKXD cua phuong trinh la
Xxz-l, x22.
Vi diéu kién d6, phuong trinh tuong duong véi :
x2 —44+3(x+1) _3+ I

e X2 -x=2

Hay 4x =2, wic la x =%.
So véi diéu kién ta thiy x = % thoa man nén la nghi¢ém cua phuong trinh di cho.

Vay phuong trinh ¢6 nghiém x =

|-

b) Ta ¢6 x>+ x-30= (x + 6)(x - 5). nén DKXD cia phuong trinh la
x#*-6,x#5.
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Véi diu kién d6, phuong trinh tvong duong vai :
(x+6)° +(x-5)7  2x* +23x+6l
x2 +x~-30 x2+x-30

So véi diéu kién ta thiy x = 0 thoa mén nén la nghiém cua phuong trinh di cho.

hay 2Ix=0,urcla x=0.

Vay phuong trinh ¢6 nghi¢ém x=0.
a) Ta c6 8+x° =(x+2)(x*-2x+4), nén DKXD cua phuong trinh 12
X#=2.
Véi diéu kién d6, phuong trinh tuong duong véi :
8+x+x>-2x+4=12o x*+x?-2x=0
o x(x*+x-2)=0 x(x-1)x+2)=0.
Phuong trinh cudi ¢6 nghiémx =0, x=1,x=-2.

Chi ¢6 céc gid tri x = 0, x = | thoa min diéu kién dat ra nén la nghiém cua
phuong trinh di cho.

b) Ta ¢c6 PKXD cua phuong trinh la x = % :

Vi diéu kién d6, phuong trinh twong duong vai :
(2x +3)(10-4x) = (x =5)(10-4x) & 2(5-2x)x+8)=0.
Phuong trinh cuéi ¢é nghiém x = %.x = -8, cdc gid tri ndy thoa min diéu
kién dat ra nén 12 nghiém cua phuong trinh di cho.
Vay phuong trinh da cho c¢6 hai nghiém x = %.x =-8.

a) Ta c6 DKXD cua phuong trinh [a x = 1.
Vi diéu kién d6, phuong trinh twong duong vai :
l+a=(1-a)l-x),hay x(a-1)=2a.

e Néu a = | phuong trinh c6 dang Ox = 2, trudmg hgp nay phuong trinh vO
nghiém. :

e Néu a=# | phuong trinh da cho c6 nghi¢ém x = _2_"‘_I .
a -



b) Ta c6 DKXD cua phuong trinh la x # +2a.
Véi diéu kién d6, phuong trinh tuong duong vai :

2
X 2a+X _ 8a”

Xx+2a x-2a d{x+23)(x—2a)

= Jli(x—Qa)—(Z:H—:vc)2 =8a% < 6ax = —12a°.
e Néu a = 0 phuong trinh ¢6 dang Ox = 0, truomg hop nay phuong trinh
nghi¢m ding vé moi gid tni x 2 0.
Vay a = 0 phuong trinh di cho c6 nghi¢m lamoi x #0.
e Néu a#0 phuong trinh ¢6 nghiém 1a x = -2, gid tri nay thoa man diéu
kién x # £2a véi a = %1,

Viy phuong trinh di cho c6 nghiém la x =-2 vé a # £1].

Chu dé 4
Ta lap phuong trinh nhu sau:
Goi s6 sdch @ gid thi nhit trude khi chuyén 1a x (cudn) (x nguyén, x > 50).
Khi d6 s6 sach & gid thit hai truée khi chuyén 1a 450 - x (cu6n).
S6 sdch & gia thir hai sau khi chuyén 50 cudn tir gia thir nhat sang bang
450 - x + 50 = 500 - x.

Vi s6 sich sau khi chuyén biang -;'- sO sach con lai cua gid thir nhdt (da
chuyén) tic 1a bing % (x = 50), nén ta ¢6 phuong trinh :

500 -x = % (x - 50).

Giai phuong trinh nay ta duge x = 300, gid tri nay thoa min diéu kién.
Vay s6 sdch & gid thir nhat la 300 va gid thir hai 12 150 cudn.

Ta lap phuong trinh nhu sau :

Goi tudi cua Phuong hién nay la x (x nguyén, x > 0).
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Khi d6 tudi cua Phuong sau 13 nam 1a x + 13.
Tu6i ciia me hién nay 1a 3x (vi tdi me gp ba l4n wdi Phuong hién nay), va
sau 13 nadm nira tudi ctia me 1a 3x + 13.

Vi sau 13 nam tu6i ciia me gap hai In twdi ciia Phuong, nén ta c6 phuong trinh :
3x + 13=2(x + 13).

Giai phuong trinh nay ta dugc x = 13, gid tri nay thoa man diéu kién.

Vay nam nay Phuong 1a 13 twéi.

Cdch 1.

Ta lap phuong trinh nhu sau:

Goi s6 ngudi trong doi dan cong du Kién 1 x (x nguyén, x > 5).

Khi d6 s6 dat du kién mbi ngudi 1am 1a 5%0 ;

500
X-5

S6 ngudi thuc lam cia doi 1 x - 5, khi d6 s6 dat thue méi ngudi 1am 1a

Vi 56 dat thyc lam ctia mdi ngudi hon s6 dit du kién 12 S m° nén ta 6
phuong trinh :

500 500
X =x—5
Giai phuong trinh ndy ta duge x = - 20 va x = 25, So vdi diéu kién chi c6 gid
tr1 X = 25 la thoa man.
Vay do6i dan cong ¢6 25 nguai.
Cdch 2.
Ta 1ap phuong trinh nhu sau:

-5.

Goi s6 diit du kién mdi ngudsi 1a x (m” )( diu kién : x > 0).

Khi d6 s6 ngudi du kién 1a 200 :
X

S6 ddt moi thue 1am ngudi lam la x + § (mJJ:
: . 5
SO ngudi thuc lam bing o ;
X+35

Vi 56 ngudi thue lam it hon s6 ngudn du kién 1a 5 ngudi, nén ta c6 phuong trinh :




500 500
= +5.

X X+5

Giai phuong trinh nay ta duge x = — 25 va x = 20. So vdi diéu ki¢n chi ¢6 gid
tri x = 20 thod man. Vay s6 dat du kién mbi ngudi lam 13 20 m”. Do dé doi
din cong ¢6 25 ngudi. §
Cdch 1.
Ta lap phuong trinh nhu sau;
Goi 56 hing du ki¢én mot xe chd 12 x (don vi : tin), (diéu kién: x> 1).
Khi d6 56 xe 610 du kién ban ddu 13 -:ig -
S6 hang thuc t¢ mot xe cho la x - 1 (do s6 hang méi xe thuc chd it hon du
Kién 1 tdn).
SO xe thue cho la A ;
x-1

Vi 50 xe thuc cho hon s6 xe du kién | xe nén ta ¢é phuong trinh :

30_30 ,

x x-1
Giai phuong trinh nay ta duoc x =6 va x = - 5. Chi ¢6 gid tri x = 6 thoa min
diéu kién.
Do d6 méi xe du kién chd 6 tidn hang nén doi xe ban diu ¢6 5 xe.
Cdch 2.
Ta ¢6 thé coi s6 xe cua doan ban ddu 1a dn, 1am gidng cich 1.
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BAT PHUONG TRINH BAC NHAT MOT AN

Chu dé 1
CHUNG MINH BAT PANG THUC
KIEN THOC CAN NHO

Bit déng thic 1a hé thitc ¢6 dang a> b (hodc a< b, a>b, a<b).

Dé chimg minh bat dang thic a > b, ta xét hiéu a - b va chimg minh hi¢u nay
la s6 duong. Phuong phip nay goi 1a chimg minh bit ding thic (BDT) biang
dinh nghia.

Phuong phdp chimg minh BDT biing phuong phdp bién d6i twong duong : Dé
chimg minh a>btacéa>b <> a-b>0 vachimg minh BDT nay diing.

Ngoai ra con ¢6 phuong phdp phin chimg, chimg minh xuit phét tr BDT
ding va phuong phip dua vio cic bt ding thic co ban nhu bat ding thirc
Cosi, Bunhiacopski, ....

Cic tinh chdt cha bat ding thic :

e a>b:b>c = a>c. (tinh chit bic ciu)

¢ a>b = a+c>b+c. (tinh chal cOng véi mot s0)

® a>b:c>0 = ac > bc. (tinh chat nhan hai v& véi cing mot s6)
a>b;c<0 = ac<bc.

CAC DANG BAI TAP CO BAN

PHUONG PHAP GIAI

St dung khdi ni¢ém bit ding thirc, cic phuong phip chimg minh bat ding
thire d€ chimg minh bat ding thirc.



Il.

Luu y : Néu bat ding thic c6 dang a>b, a<b thi khi chimg minh phai xét
truomg hop xay ra ddu bang.

Vi DU

Vidu 1. Cho a <b, hiy chimg minh :

a) 3a+1<3b+1; b) -2a-5>-2b-5.
Loi giai

a) Chimg minh: 3a+ | <3b+ |.

Cach 1.

Xéthicu3b+1-3a+1)=3b+1-3a-1=3(a-b)>0.doa>b.
Vay3b+1>3a+ 1.

Cdch 2.

Tacéa<b,3>0nén 3a < 3b(theo tinh chat nhan hai vé& véi so duong).
Do d6 3a + 1 < 3b + | (theo tinh chit cong véi mot s6).

Cdch 3.

Giasir3a+ 1 2 3b + | (phan chimg).

Tudé.tac63a+ 1 +(-1)23b+1+(-1) hay3a 2 3bnén3a%2 3b-;-

tre laazb.

Diéu nay trii véi gia thiét a < b, diéu gia sir trén la sai.

Vay3a+ 1<3b+ 1.

b) Chimg minh: -2a-5>-2b- 5.

Cdch 1.
Xéthitu-2a-5-(-2b-5)=-2a-5+2b+5=-2(a-b).
Doa<bnéna-b<0, mat khic -2 <0nén-2(a-b)>0.

Vdy theo dinh nghia thi-2a - 5> - 2b - 5.

Cdch 2.

Tacéa<b,-2<0dodé -2a>-2b.nén - 2a +(-5) > - 2b + (-5).
Ticld -2a-5>-2b-5.

Vidu 2. Cho a > b chimg minh ring :

a)a+5>b+5; b)4 - 3a<4 - 3b.
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Lot giai
a) Xéthicua+5-(b+5)=a-b>0do gia thiél.
Viya+5>b+5.
b) Xéthitud - 3a-(4-3b)=3b-3a=3(b-a).
Do giathi€ta>bnénb-a<0,dodé 3(b-a)<0.
Vay 4 -3a<4 - 3b.
Lueu y : Ta ciing c6 thé dung phuong phép khic dé chimg minh cic bat ding
thic nay.
Ching han,tra>btac6a+5>b+5.
Vidu 3. Sosinhavaib:

a) Néu 5a-7<5b-7 ; b) Néu 5-3a25-3b.
Lot gai

a) Tacé 5a-7<5b-7,.nén 5a-7+7<5b-7+7hay la 5a <5b.

Viay a<bh.

b) Tac65-3a25-3b,nén 5-3a-525-3b-5,uicla -3a>-3b.
Turdétacod -3(b-a)20,nghiala b-a>0hay b=a.

Vidu 4. Chimg to véi moi s6 thue a, b bt ki ta ludn ¢6 :
a’ +b?

a) a’ +b? >2ab: b) ;

=ab.

Lai giai
3 2 2 2
a) Xéthicua™+b" -2ab=(a-b)".

Ta thay (a- by’ 20, ding véi moi a, b nén a? +b® 2 2ab.
Dau “=" xay rakhia=b.

o I > 0 S _ 2
b) X¢t hieu a“+b -ab:‘. +b 2.1b=(a b) .
2 2 2
-b)? 2 .2
Ta thay L. _’h) 2 0. ding véi moi a, b nén . =ab.

Dau “=" xay rakhia=b.
Chu y : Hai bat ding thic nay ¢6 1én 1a “Bit ding thire Cosi™ ma sau nay
thuong duge sir dung dé chimg minh cdc bat déng thuc.
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Vidu 5. Chimg 16 vdi moi s6 thuc a, b cung diu ta luon ¢6 :

a) Néu a> b thi l-c:—l-; b) —EI-+P-3_>2.
a b b a

Lai gidi
I 1 _a-b

a) X¢t hicu -!---!—.lacé — === —— >() doa>bvaa, bciung diu.
a b a ab

1 1
Vay — < —.
'ya b

b) Xét hitw 24+2-2 106
b a

2 .2 o 2
_:1+£_2=a +b -—24b=(a b)
b a ab ab

20 do a. b cung dau.

Vay %+ L 22,ddu"="xayrakhia=b.
a

Luu y: Day ciing la hai bat ding thic hay ducc sir dung, bat ding thirc cau b)
la dang khéc cta bat ding thic Cosi.
Vidu 6. Cho a, b la cic s6 duong. Chimg minh ring :

1 1 4

e

a b a+b

Lo giai
Taco l+-l—2 . -c::a+b2 2 ;
a b a+b ab a+b

Do a, b la cic s6 duong nén

a+b 4

> &> (a+b)’ 2 4ab < (a-b)* 20, diéu ndy luon ding.
ab a+b
Vay vai a, b la cdc s6 duong thi l+lz—-4—-. Diu“="xayrakhia=b.
a b a+b

Luuy: Day ciing la dang khidc cia bit ding thiac Cosi.
Vidu 7. Chimg minh ring (ax + I:i},f)2 <(a?+b%)x* + yz) vl moi a. b, x. y.
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Laoi giai
Xét hi¢u l(a2 +b? }{:It2 +y2)—(ax ~|-b'_y)2 Jlaco
(a? + b )(x? +y2) ~(ax + by)z

s
=a’x? + azyz +b2x2 + bz),r2 ~a’x? —a":y" - 2axby

= (a:‘c-by)2 20, nén (ax + by)z 5(33 +b? }(xz +y3 ).

Dau =" xay ra khi ax - by =0, hay % =2
a

Bat ding thitc nay 1a bat ding thic Bunhiacopski, rdt hay duge sif dung trong
chimg minh bat ding thic.
BAI TAP

Cho a. b la céc s6 duong chimg 16 ring %1- b 2.

Chiing 10 ring véi moi so thuc a. ta luon cé a(a + 2) <(a + 1)".
Chimg minh cic bat ding thic sau :
a) (m+1)* 2 4m vai moi sO thuc m.

b) m* +n? +222(m+n) véi moi sO thuc m, n.
. . 3 b
Cho a, b la cic s6 duong chimg to ring (a + b)(% +— } 4.
a
Chimg 16 ring di¢n tich hinh vuong ¢6 canh 1a 10m khong nho hon dién tich
hinh chit nhat ¢6 cung chu vi.
Chimg minh ring vai moi s6 thuc a. b ta luodn ¢6 : as+b +1 2 ab+a+b,

Chui y : Ta da sit dung cach xudt phat tr bat dang thire ding di dén bat
ddng thirc can chimg minh. Ngoai ta ta cing c6 thé chimg minh bat
déng thire trén bang cach dung dinh nghia, tuy nhién phai thém bot
cho xuat hién cic bat dang thic da biét.

Chimg minh :
a) a- - 2ab + b” + 1 > 0 véi moi s6 thuc a. b.

b}a—uz— I <0 v moi s6 thuc a.
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Chu dé 2
KHAI NIEM VE BAT PHUONG TRINH MOT AN.

GIAI BAT PHUONG TRINH BAC NHAT MOT AN

KIEN THUC CAN NHO

Bat phuong trinh bac nhiat mot 4n la bat phuong trinh ¢6 dang ax + b > 0
(hoac ax +b<0.ax + b< 0.ax +b 20). trong d6 x 1a 4n , a va b la cic s6 da
cho, a=0.

Giai bat phuong trinh i di tim tap hop nghiém cua bat phuong trinh d6.

Hai bat phuong trinh goi la twong duong néu ching ¢6 cung tap nghiém.

Khi giai bit phuong trinh, ta ¢6 thé :

e Chuyén mét hang ur tir vé nay sang vé Kia va doi diu cua hang tr do.

e Nhin (hoac chia) ca hai v¢ v cung mot s6 duong.

e Nhan (hodc chia) ca hai v¢ vdi cing mot s6 4m va doi chiéu cua bat
phuong trinh.

CAC DANG BAI TAP CO BAN

PHUONG PHAP GIAI

Dung cic phép bién doi twrong duong dé bién doi bt phuong trinh da cho vé
biat phuong trinh bac nhat don gian, nghiém cua bit phuong trinh d6 la
nghi¢m cua bat phuong trinh di cho.

Vi DU
Vi du 1. Giai cic bat phuong trinh sau :
a) 3x-5<4.; b) 3-4x =219.

Laoi giai
a) Tacéd 3x-5<4 &3x<4+5. hay3x<9& x<3.
Vay x <3 la nghiém cta bat phuong trinh.
b) Taco 3-4x =219 3-19 > 4x

c:-lxs—lﬁc:xs-l—fc.oxs—-l.

Vay x < -4 la nghié¢m cua bat phuong trinh.
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Vi du 2. Giai cdc bat phuong trinh sau v biéu dién nghiém trén truc so :

3x—l>2: b) 6—:3

a) <1
Lan giai
3x -1

a) Taco: >2&3x-1>8

< 3x>9e x>3.
Viy x >3 la nghi¢m cua bt phuong trinh.
Ta ¢6 biéu dién nghiém cua bat phuong trinh trén truc s6 nhu sau :

,é-%é%éx%éﬂ%—-;

6-4x

b) Tacé: <|l¢e>6-4x <S5

c:4x>l¢>x>::-.

Viy x > % la nghiém cua bt phuong trinh.

Ta ¢6 biéu dién nghi¢m cua bat phuong trinh trén truc s nhur sau :

%%%eééﬁ&———;

Vi du 3. Giai cdc bt phuong trinh sau :

a) (x - 1> x(x+3); b) (x - 2)(x + 2) < x(x - 4).
Lai giai

a) Tacoé (x - I)sz(x+3)c::> x2-2x+1>x%+3x

]
cﬁx::-lc:x:-;.

Viy x> é la nghiém cuia bat phuong trinh.

b) Tacé (x =2)x +2)<x(x-4)
c:a»xz—dczxz--‘ix Sdx<dox<l].

Vay x <1 la nghiém cia bit phuong trinh.
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Vi du 4. Giai cdc bat phuong trinh sau :
a) 2x+3<6-(3-4x).; b) 2-7x>(3 + 2x) - (5 - 6x).
Lai giai
a) Tacé 2x +3<6-(3 -4x)
o 2x+3<6-3+4x
S2x>02x>0.
Vay x >0 la nghi¢m cua bat phuong trinh.
b) Tacé 2-7x>(3+2x)-(5-6x)
>2-7x>3+2x-5+6x

c:»15x<:4¢x<%.

4 . : i
Viy x < 15 la nghi¢m cua bat phuong trinh.

Vidu 5. Giai cdc bat phuong trinh sau :

I-2x _ 1-5x x+1

a) 2< : b) El-I::- +8.
4 8 :
Lai giai
a) Taco |-2x~2< |- 5x
8
< 2-4x-16<1-5x
cax<lS.

Viy x <15 la nghi¢m cia bat phuong trinh.

b) Taco: f-il—l>XTH+8C>3(1—|)—]2>4(1+1)+96

> 3x=3-12>4x+4+96
o-x>l15ex<-115.
Vay x < ~115 la nghi¢m cua bat phuong trinh.
Vidu 6. Tim gii tri cua x d¢ :
a) Biéu thic 5 - 2x la s6 duong ?
b) Gii tri cua bi¢u thire X + 3 nho hon gid tri cta biéu thic 4x — 5 ?
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Lai giai

: : £ it — 5
a) Biéu thirc § - 2x 12 s6 duong, nghia 1a 5 - 2x > 0, hay 2x < S ufc la x < .

5 5 s
Viy véi x < > thi biéu thire 5 - 2x la s6 duong.
b) Biéu thic x + 3 ¢6 gid tri nho hon gid tri cha bicu thic 4x - 5,

nghia 1d x + 3 <4x - 5, hay 3x > 8 uic la x>§ :
3

S- o
Vi du 7. Vi gid tri ndo cua x thi gid tri phan thic _—(E Ién hon gid tn
)

5 o
phin thic "3 =

Laoi giai

5- 5x -
Ta phai tim x (giai bat phuong trinh) sao cho :x > "1 2.

Bat phuong trinh tuong duong vai
5-2x 5x-2
- >
6 3

@5—2x—2{5x—2}>0¢9—lh

0

>0.

Ta thay trong bt phuong trinh cudi do 6 > 0, nén bét phuong trinh dé tuong

duong vGi 9 - 12x > 0, nghi¢m cia bat phuong trinh nay 1 x < % hay x < :43- .

3=2X 16 hon gid trj phan thitc 5"‘3‘ 3

Viy véi x < % thi gid tri phin thic

Vi du 8. Giii bat phuong trinh ax + 1 2a? + x véi a 12 tham s6.
Lai gidi
Bét phuong trinh twong duong véi (a - 1)x 2 a’ -1, hay
(a-Dx2(a-1xa+l).
e Néua- 1>0haya> |, bit phuong trinh ¢6 nghiém la x > a +'l ;
e Néua- | <0hay a < |, bit phvong trinh ¢6 nghiém la x<a+1.



® Néua-1=0haya= 1, bit phuong trinh ¢6 dang 0x >0, bat phuong
trinh nghi¢m ding véi moi gid tri cua x.
Liew y : Viéc giai bat phuong trinh ¢6 chira tham s6, tuy thudc vio gid tri cla
tham s6 ta s¢ tim duge nghiém cua bat phuong trinh hoac bat phuong trinh vo
nghiém qua trinh d6 duoc goi 1a giai va bi¢n luin bit phuong trinh.
Vidu 9. Tim gid tri x thoa méan déng thon hai bat phuong trinh :

2x 3-2x 3x4+2 . x 3-2%_ 3x-5

—+ " va —+ 2 2

9 3 2 2 5 6

Loi giai

Taco g1‘-+:“_2"EE.*3K-'P2 (1)
a 3 2

S I2x+10(3-2x) 2 15(3x +2)
<> 12x+30-20x 2 45x + 30
< 33xs50x50.

Mat khic X 422X 5 3% =3

' 2 6
< I5x+6(3-2x) 2 5(3x - 95)
< 15x+18-12x215x-25

<:912x543c:>xs?-2-.

-

(2)

Gid tri x thoa min dong thai hai bit phuong trinh trén la x <0.

Luu y : Trong vi du nay ta phai di tim gid tri cda dn s6 thoa min hai bat
phuong trinh, ta phai tim gid tri cta 4n thoa man timg bat phuong trinh, tir d6
tim gid tri cUa 4n thod mdn ca hai bat phuong trinh. Ta goi d6 1a giai hé bat
phuong trinh, dé giai hé bat phuong trinh ta gidi timg bit phuong trinh réi két
hop nghiém cua hai bat phuong trinh trén truc s6 tim cdc gid tri chung thoa
min déng thai hai bit phuong trinh. Qud trinh bidu dién nghi¢m cia hai bat
phuong trinh trén truc s6 va két hogp nghiém nhu sau :

}\\\\\\\\\\\\?‘

12

0
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III. BAITAP
. Giai cic bat phuong trinh sau va bi¢u dién tdp nghiém trén truc so
a) 9x-3(2x + 1)>5x + 2(1 - 5x): b) 4x + 3(x +5) < 3x - 5(x + ).

15-6:1}5: d) 2—-x<3—2x-
3 S

c) -

2. Giai cdc bat phuong trinh sau :
a) 8x+3x+1)>5x-(2x-6): b) 2x(6x = 1) > (3x — 2)(4x + 3).
3. Giai cdc bat phuong trinh sau :

a) |:J|;-3}2-r.:zltI 3- b) (x--3}(x+3}>(x+2)2+3.
4.  Giai cac bat phuong trinh sau :
a) (31—5)2::-(33 + 245 - 3x): b) (x—3}2>(x+2)2.
S. V@& gid tn ndo cia a nghiém cta phuong trinh sau la s6 duong :
H =]|-a.

6.  Tim gid tri x thoid man hai bat phuong trinh sau :
2x+1>x+4 vd x+3<3x-5.
7. Tim gid tri nguyén cta x thoa mén hai bit phuong trinh sau :

e PN Y
2 6 4

8.  Tim gid tri nguyén cua x thoa méan hai bat phuong trinh sau :
23x-4)<3(4x -3+ 16 vad(l + x) < 3x + 5.

. 5 .
9. ChobiéuthfmA:( - ):',2".
I-x x+1 1-x?) x*-1

a) Rut gon bi¢u thirc A.
b) Tim gid tri cha x dé A > 0.

2
10. Chnhie'uthfch=(%+ 3 ][ X . ]

x2-3x/) (27-3x%2 x+3
a) Ruit gon bi¢u thic B.
b) Tim gid trictax dé B< - 1.

136



Chudé 3
GIAI PHUONG TRINH

CHUA DAU GIA TRI TUYET POI

KIEN THUC CAN NHO
D¢ gidi phuong trinh chia 4n trong ddu gid tri tuyét d6i. ta cin khir ddu gid
tri tuyét doi. Ta c6 : Gid tri tuyét d6i ciia mot bi¢u thic bing chinh né néu
bi¢u thirc khong am. bing s6 doi ctia né néu bicu thirc am :
A nfuA20
A=

-A néu A <0.
Vi thé, dé khir ddu gid tri tuyét doi, ta cdn xét cic gid tri coa bién lam cho
bi¢u thirc am hay khong am (uic 1a xét ddu cua bidu thic trong ddu gid tri
tuyét dow).
Ta c6 dinh li ddu cua nhi thirc bic nhitax + b(a = 0 ) : Nhithic ax +b(a 2 0)
Cung dau véi hé s6 a véi nhimg gia tri cua x I6n hon nghiém cua nhi thir ;
Trdi diu véi hé s6 a vai nhimg gid tri cua x bé hon nghiém cta nhi thirc.

- ~ - » . ” . h - " » ® #
Goi xg la nghi¢m cua nhi thic ax + b thi x, = -~ vi ta c6 bang mo ta diu
a

cua nhi thue :
X " b

lax+b|  Tridiuctaa 0  Cungdiucuaa |

CAC DANG BAI TAP CO BAN

PHUONG PHAP GIAI

Str dung khai ni¢m gid tri tuyét doi, cic phép bi¢n doi twong duong va dinh i
ddu nhi thic bac nhit bién doi phuong trinh da cho vé phuong trinh don gidn
da bi¢t cich Loi giai Tir d6 tim duge nghiém cua phuong trinh ban diu.

Luwe y : Néu dung phép bién doi khong twong duong thi khi tim duoce
nghi¢m phai thir lai viio phuong trinh ban déu.
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VviDU
Vidu 1. Xétdiucic nhithic 3x + Sva - 2x + 7.
Laoi giai

5 : . el .
Nghiém cua nhi thic 3x + 5 14 x, = "3 va nghiém cua nhi thie - 2x + 7 la

X = = . nén ta c6 bang xét dau cua cic nhi thire ndy nhu sau :

L
2
X

1 xﬂ':_s Xo =

|~

3x+5 - + +

-2x+7 + + 0 -

Vi du 2. Giai cic phuong trinh :
a) [x+3] =3x-1; b) |x-4| +3x=5.
Laoi giai
a) Xét phuong trinh |x +3| = 3x - . (1)
Tacé |x+3] =x+3khi x+320 hay x2-3:
x+3| =—(x+3)=-x-3 khi x+3<0hayx<-3.

Viy dé giai phuong trinh (1), ta quy vé giai hai phuong trinh sau :
e x+3=3x-1 véidiéukién x >-3.
Tacé6x+3=3x-1 e 2x=4 &x=2.

Gid tri x = 2 thoa min di¢u kién x 2-3 nén x = 2 la nghi¢m cua phuong
trinh (1).

e - x-3 =3x-1vadidiéukién x <- 3.

Tacé -x-3 =3x-1 & 4x=-2hay x=—%-

Gidtni x = —-;— khong thoa man diéu kién x < — 3 nén bi loai.

Vay phuong trinh (1) ¢6 nghiém x = 2.



b) Xét phuong trinh |x - 4| + 3x = 5. (2)
Cach 1.
Tacé [x-4| =x -4 khi x-4>0 hay x>4.

Ix-4] == (x-4)=4 - xkhi x -4 <0hayx <4,

Vay d¢ giai phuong trinh (2) ta quy vé giai hai phuong trinh
e x-4+3x=5vbdidukién x >4

X-4+3x=54x=9 c:x:%-

Gidtri x = 2 khong thoa mén diéu ki¢én x 2 4 nén bi loai.
e 4-x+3x=>5vd didukién x < 4.

d-x+3x=5c 2%x=1] q;;:%.

Gid tri x =% thoa man diéu kién x < 4 nén x =% la nghi¢ém cua phuong
trinh (2).
Vay phuong trinh (2) ¢6 nghi¢m x = % .

Cdch 2.
Ta c6 thé trinh bay cich giai khic nhu sau :
X-4+3x=5 vt x24
x-4| +3x =5 BT S
4-x+3x=5 v x <4
4x=9 vgix24

:Ic=2 v x 24
4
{21=I vai x <4

| I
== v x <4.
X > vai X
Tathdy gid tn x = -g khong thoa mén diéu kién x 24 nén bi loai.
Vay phuong trinh ¢6 nghiém x = -;— ;

139



Vidu 3. Giai cic phuong trinh :

a) |x-5| =3x: b) |x+2| =2x-10.
Loi giai

a) Xét phuong trinh I x =51 = 3x, taco :

® Vaix <35 phuong trinh c6 dang 5 - x = 3x. hay 4x = 5.

=

Phuong trinh ndy ¢6 nghi¢m x = 3% vai di¢u kién thi gid tri niy thoa min

nén 1a nghiém cia phuong trinh.

® VGi x 2 5 phuong trinh ¢6 dang x - 5 = 3x, hay 2x = - 5.

Phuong trinh ndy ¢6 nghiém x = =550 vGi diéu kién gid tri nay khong thoa

—

min nén bi loai.
Viy phuong trinh di cho ¢6 nghiém x = %

b) Xét phuong trinh |x +2| = 2x - 10, 1a¢6
e V@i x <-2 phuong trinh ¢cé dang -~ x -2 = 2x - 10, hay 3x = 8.
Phuong trinh nay ¢6 nghiém x = g . S0 V6i dicu kién gid tri ndty khong thoa

min nén bi loai.
* V& x 2 -2 phuong trinh ¢6 dang x + 2 = 2x - 10, hay x = 12.
Gid tri ndy thoa man didu kién nén I nghiém cia phuong trinh,
Vay phuong trinh da cho ¢é nghiém x = 12,
Vidu 4. Giai phvong trinh |x - 1| =[3x - 5.
Loi giai
Ta c6 the giai phuong trinh ndly bang phuong phép chia khoang nhu vi du trén.
Tuy nhi¢n ta 6 thé giai bing phuong phép dua vio dinh nghia gid tri tuyét
doi. cich nay nhanh va gon hon vi |A|=|B|e> A = +B.
Viée giai phuong trinh dua vé gidi hai phuong trinh sau :

® X -1 =3x-5, phuong trinh ndy cho ta nghiém x = 2.
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¢ X-1=5-3x, phuong trinh nay cho ta nghi¢m x =%-

5
Vay phuong trinh da cho ¢6 hai nghicm lax =2 va x = §
Vidu 5. Gidi phuong trinh : |x-5| + [x+3| =3x - 1. (1
Loi giai
Ta 1ap bang xét ddu hai nhi thic x - 5 vi x + 3 dé khir ddu gid tri tyét doi :
X -3 5
X=35 - I - 0 +
X+3 - 0 + I -

Nhu vy, ta xét ba khoang gia tri ctia bién x :
* V6ix <-3 phuong trinh (1) c6 dang :

(5 =x) - (x +3) =3x -1, ta tim duoc x=g- gid tri ndy bi loai vi

khong thuoce khoang dang xét.
* V& -3<x<5 phuong trinh (1) ¢6 dang :

G-x)+(x+3)=3x- I, hay 3x = 9 1a tim duoc x = 3, gid tri ndy
thudc khoang dang xét.

¢ Véix 2 5 phuong lrinh(l)cﬁdgng:

(x =5) +(x +3) = 3x -1, hay x = -1, gid tri nay khong thuoc khoang
dang xét nén bi loai.

Vay phuong trinh (1) ¢6 nghiém la x = 3.

BAI TAP

Giai cdc phuong trinh sau :

a) 3x| =x+8: b) 2x = |[4x + 8| ;
c) |x—3[—x=7; d) [x+2|=3-Sx.

Giai cdc phuong trinh sau :
a) 2|x-3] +5x-1=0; b) 7|x+2| - (4x -3)=0.

141



3.  Giai cic phuong trinh sau :

a) |x-1| =|x-5|: b) |x-1| = [3x-5].
4.  Giai cic phuong trinh sau :

a) |x-4| +Ix+11=9: b) |x-3| + |x+4| =2.
5.  Giai cic phuong trinh sau :

a) [x|—|2x+3l=x—l: b)x—?lx+2't+2ix—l'l=0.

Chu dé 4
GIA TRI LON NHAT, NHO NHAT CUA BIEU THUC

A. KIEN THUC CAN NHO
Trong chi dé nay ta dé cap dén gid tri 16n nhit, nho nhit cua bi¢u thic don
gidn hay gap trong Dai s6 16p 8. D6 1a biéu thic dang da thic ma thudng
du6i dang tam thiic bac hai : hoac dang phan thitc ma miu s6 c6 dang tam
thire bac hai.
Ta hay sit dung bién d6i tam thic bac hai vé dang hing dang thic Ia binh
phuong nhi thic, nhu sau :

- i
b)Y b=«
axz+bx+c=a(x+—] - 4ac.
2a da
2
b )
Do(x+-—] >20.néntaco:
2a
2 . Z _ 4
e Néua>0thi ax3+hx+c=a[x+i] B oD 4‘“:.hu}'
2a da a
T b’ -4 _
ax2+bx+cdal gid tri nho nhit biang - 3 A khi x=—-_:—’-.
a ha

e Néua<0thi ax2+bx+c=u[x,+£) -

bz -4dac b® - 4dac
<€ - -

. hay
da 4a :

2a
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b? - dac

2 .
ax” + bx + ¢ dat gia tri I6n nhit bing - r
o

- khi x=—£.
)

Doi vai bicu thie phin thic, néu tr thic 13 hing s6 thi gid tri cua biéu thie 1a
nho nhét khi miu thie 16n nhat va nguoe lai, gid tri phan thie 12 16n nhat khi

mdu thite nho nhat.

CAC DANG BAI TAP CO BAN
PHUONG PHAP GIAI

Dua vao kién thic can nhd, bi¢n doi biéu thiic can tim gid tri 16n nhat. nho
nhit vé dang co ban. sau d6 dinh gii bi¢u thire va suy ra gid tri 16n nhat hay

nho nhat cua bic¢u thirec.

Vi DU

Vidu 1. Tim gid tri 16n nhat ciia bicu thic A = - x> + 3x - 5.
Lai gidi

Tacd A=-x>+3x-5=-(x> =3x +5)

3]3 1 [ 3% 11 .13
=-||x-=| +—|==|x-=| -~ —<-——.
2) " 4 ) T4 4

-

Viy A dat gid tri 16n nhat bing -% khi x =

[ % J WS

Vi du 2. Tim gid tri nho nhit cda biéu thic B =2x" - 10x + 7.
Lai gidi

Tacé B=2x>- 10x + 7= 2(x3—5x+—J

- 5
Vay B dat gid tn nho nhat bang —I2—I khi x = %

Vidu 3. Tim gid tri l6n nhit cua biéu thie C = T}-——
X" +x+1
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Lai giai

\2
Taco x2+x+ | =(x+lJ +§2§—.
2 4 4

Vividy C<3-

| 4

, — : I
= 4. Hay biéu thitc C dat gid tri 16n nhit bang 4 khi x = - =

Chui y : O day ta sir dung bat ding thic a, b cing diu a > b thi L <:-:; da
a

duoc chimg minh trong phén bat ding thirc.
Vi du 4. Chimg minh ring méi phuong trinh sau day khong ¢6 nghi¢m thuc.

a) X +x+1=0: b)—:¢2+5x-—7=0.
Lo giai
2
a) Tacod x +x+l=[x+—] +12§.
4 4
Do d6 véi moi gid tri thue cua x, ta ludn ¢6 xz+x+l.2%.

Vay khong t6n tai gid tri thuc cua x dé x> +x + 1 =0, nic Ia phuong trinh
khong ¢6 nghiém thuc.
b) Tuong tu ciu a, ta c6

2 2
—x’+5x-3=- [x+—l-] +~:i =—[x+-l—] —-3-'-‘5—2.
2 B 2 4 4

Do d6 véi moi gid tni lhgccﬁax.talubncé—xz+5x—7 s-%.

Vay khong t6n tai gid tri thuc cua x dé - x> + 5x -7 =0, tic 1a phuong trinh
khong cé nghiém thuc.

Vidu 5. Tim gid tri nho nhat cia biéu thic M = 2 =,
6x -5-9x°
Lai giai
2 -2 -2

Tacé M=

6x-5-9x2 9x2-6x+5 (Bx—-12+4



1
3x-1)% +4

sl: _12 :-:_—l.
4 (@Bx-D"+4 4

Do {3x-1)2+424 nén

-2

Tu dé6 - >
Bx-1)"+4

",
4 2

Vay gid tri nho nhit cia M bing —% khi x = % :

2 —
Vidu 6. Tim gid tri nho nhét cia biéu thie D = > 2x2+ it ;
X
Lot giai

Cach 1.

2 _ 2 _
Tacé D= X 21:]9952 1995(x 2x2+1995)

X 1995x
_1995x* ~2x.1995+1995%  (x? - 2x.1995 + 19952 ) + 1994x>
1995x 1995x*

_ (x - 1995)° L1994 1994
1995x2 1995 1995 °

Vay D dat gid tri nho nhit bing %2— khi x = 1995.

Cdch 2.
2 _ "
Tac6D=x 2xz+l995= _:+I9‘2}5
X X X
2
=1995[_'__ - )+1=.995(1__'_)+'99“2“-’94.
x2  1995x x 1995 1995 1995

Viay D dat gia tri nho nhat bing L khi x = 1995.
1995
Vidu 7*. Tim gia tri nho nhit cha biéu thic N = x(x + 1)(x + 2)(x + 3).
Laoi giai
Tacé N=(x"+ Bx}(xz + 3x + 2).
Daty= x” + 3x, ta dua biéu thic vé dang
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N=y(y+2)=y2+2y+l—l=(y+l}2—l 2-1.
D4u bang xay ra khi y = - 1. Tuc la khi X" +3x=-1.

5 .
Taco xZ4+3x=-1x"+3x+1=0

thi bi¢u thirc N dat gi4 tri nhd nhat bing - 1.

Vi du 8. Ching minh ring néu hai s6 c6 t6ng khong déi thi tich cia ching
I6n nhit khi hai s6 d6 bang nhau.
Ap dung : Tim gid tri 16n nhat cia bicu thic A = x*(18 - x°).
Loi giai
(x+y)*

Tacé(x+y) = 2xy (Bat ding thirc Cosi), hay xy < >

Diu bidng xay ra khi x =y.

Vay néu hai s6 c6 tdng khong déi (x + y = k, k khong d6i) thi tich cua ching
16m nhat khi hai s6 d6 bang nhau.

Ap dung:

Tacé x>+ 18 — x> = 18 khong di, vdy A 16n nhit khi 18 - x* = x%. tic I
khi x2=9hayx= - 2 5

Chuiy: Vidu nay la img dung truc tiép bét ding thic Cosi.

Vi du 9. Chimg minh ring néu hai s6 duong c6 tich khong ddi thi tong cua
chdng nhé nhat khi hai s6 d6 bing nhau.

E - - - - - - 9:.2 + I
Ap dung: Tim gia tri nho nhat cua biéu thirc B = ;
X

* Laoi giai

2 . ad . .
Taco (x +y)” 2 2xy (Bit dang thic Cosi). hay x +y 2 \!ny (do x. y duong).
Diu bing xay ra khi x =y.
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Vay hai s6 duong ¢6 tich khong d6i thi tdng cuia ching nhé nhat khi hai s6
d6 bing nhau.
9x? +1 _ |

_9x+_o
X X

Apdung: Tac6B=

Do 9x-~=9 khong déi, nén B dat gid tri nho nhdt khi 9x =) . tic 2
X X

: :

X =-é:-x= (do x duong).

Khi d6 B = 9-{-+3=6.

Vay B dat gid tri nho nhat bing 6 khi x = -::; .

Chuiy : Vidu nay 12 img dung tryc tiép bat ding thirc Cosi.
Vidu 10. Tim gid tri nho nhit cua biéu thic C =[x -2[+|x-3|.

Lot giai
Cdch 1. Ta lap bang xét ddu dé phd bo dau gid tri tuyét d6i nhu sau -
X - 2 3

X-2 - I + 0 +

x-3 - 0 - I +
Xétkhoang x <2, tac6C=2-x+3-x=5-2x.
Dox<2nén-2x>-4,dod6C> 1. (n
Xétkhoing 2<x<3.tac6C=x-2+3-x=1. 2)
Xétkhoang x> 3. tac6C=x-2+x-3=2x-5.
Dox>3nén2x>6.dodoC> I. (3)

Tir (1). (2). (3) ta duge gid tri nho nhat cua Cbing 1 khi 2<x<3.
Cdch2. Tacé |x-2| 2 x-2:

Ix-3] =[3-x| 23-x.

Dod6 C=|x-2[+|x-3| 2 x-243-x=1.
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x-220
&
3-x20

D4u bing xay ra khi { ZRNS3.

Chiut y: Nhiéu ban ding cich ddnh gid :
x=2| 20: |x=3] 20nénC=|x-2|+|x=3| 20. tir d6 két ludn gid tri nho
nhat cta C 1 bing 0 thi sai do ddu bang trong hai bat ding thic Ix - 21 2 0
va Ix = 31 2 0 khong xay ra dong thai.

1lIl. BAITAP

1. Tim gid tri nho nhat ciia bicu thitc A = X~ - 5x + 2.

2. Tim gid tri Ién nhét cua biéu thic B = 5x - x’ + 3.

3.  Tim gid tri nho nhit cia biéu thic C = hj I
x2
5x2 -2x+1

4.  Tim gid tri nho nhat cia biéu thire D = .
o

5*.  Tim gid tri nhat cba bi¢u thirc E = (x = 1)(x + 2)(x + 3)(x + 6).
6*. Tim gid tri nho nhdt ca biéu thirc M = X2 - 2x + yz +4y+ 7.

LOI GIAI - HUONG DAN - DAP SO

Chudé

i | 2 _» S 2
. Xéthiéu B0 5 KD =i (b
b a ab ab

(a-b)?
ab

Ta thay do a, b la cic s6 duong. nén 20.

Viy -E + L > 2vdi a, b la cic s6 duong. Dau “=" xay rakhia=b.
a

Chiiy: Taciing ¢6 thé dung phuong phép bi¢n doi tuong duong hay phuong
phap phan chimg dé ching minh bat ddng thic nay.
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Xéthicua(a+2)-(a+ I}2=a2+2a—az*2a— 1=-1.

RO rang - 1 <0.néna(a+2) < (a+ 1)

Chu y: Taciing c6 thé dung phuong phép bién doi tvong duong hay phuong
phip phan chimg dé chimg minh bét ding thic ndy. Hodc ¢6 thé ching minh
bing dinh nghia bing cich xét hiéu (a + l}2 - a(a + 2) va chimg minh két
qua hi¢u nay la s duong.

a) Taco (l'r|+I)2 >dmesm’ +2m+1-4m =0

e m? -2m +120¢:>(m-l}323.0.

Bat ding thiic cudi ding v&i moi s6 thye m, nén (m+1)* >4m véi moi s6
thuc m. Dau *=" xay ra khim = I.

2

b) Tacé m® +n +222(m+n)c:»m2+n2+2—2(m+n)20

om?+n?+2-2m-2n20
om’-2m+1+n’-2n+120
s m-)+(n-1)720.
Bt déing thiic ndy ding v6i moi s6 thue m, n, nén m? +n®+222(m+n) véi

moi sO thuc m, n. Ddu “="xayrakhim=n= L.

Tacé a+b22 va %+222 v moi s6 duong a, b.
a

Sir dung tinh chit cla bat ding thic “nhan hai vé cua hai bat ding thic c6

cic v& déu duong™. 1a duoc (a+ b)(% + E] 2 4 véi moi s6 duong a, b.
a

Diu =" xay rakhi a=b.

Goi chiéu dai cha hinh chir nhat 1a x (m) (diéu kién 0 < x < 20) (do nura chu
vi hinh chir nhat bang nira chu vi hinh vuong vi bang 20m).

Khi d6 chiéu rong hinh chir nhat d6 la 20 - x (m).
Bai ton trd thanh : Chimg minh ring x(20 - x) < 10% = 100.
Tac6: x(20-x)<10% &> x? ~20x +10020
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&> (x - 10)* 2 0. Bit ding thirc niy diing v&i moi x.

Diu “=" xay ra khi x = 10, uic la hinh chir nhat tr¢ thanh hinh vuong.
Bai todn duge chimg minh.
Theo bat ding thic Cosi, ta ¢

“2 + hz e 2ab;

a4l 22;

b>+1 2 2b.
Cong timg vé& clia ba bit ding thie trén, ta duge

2(a® + b+ 1) 2 2(ab+a +b).
Tirdé, tac6a’ +b>+1 > ab+a+b.
a) Tacod a>-2ab+b>+ | =(a—h)2+ 1.
DoGa-b)*20,nena-b)2+12 1.

V:_iyuz - 2ab +b° + 1 >0 véi moi sO thuc a, b.

2
I 3 - - .
Viy —[(a--i) +E]<0.haya—az- 1 <0 v&i moi s6 thuc a.

Chu dé 2
a) Xét bit phuong trinh 9x - 3(2x + 1) > 5x + 2(1 - 5x). bat phuong trinh
twong duong vai 9x - 6x —~ 3 > 5x + 2 - 10x, hay 8x > 5.

Viy nghiém cua bat phuong trinh la x > % ;

Bicu dién trén truc s6, ta duoc :



[ -
8 x
5

b) Xét bat phuong trinh 4x + 3(x + 5) < 3x - 5(x + 1), bt phuong trinh
tuong duong vGi 4x + 3x + 15 < 3x - 5x - 5, hay 9x < - 20.

Vay nghiém cia bit phuong trinh 1a x < —% !

Biéu dién trén truc s6, ta duoc

-°

c) Xét bit phuong trinh S

> 35, bat phuong trinh twong duong véi :

15-6x

-5>0,hay -2x>0.

Vay nghiém cua bit phuong trinh la x < 0. Biéu dién trén truc 6, ta duoc

0 x

d) Xét bat phuong trinh : = X < ot , bt phuong trinh tvong duong vai :
o IR >0, hay . > 0.
> 3 15

Vay nghiém cia bat phuong trinh la x < -1.
Biéu dién trén truc s6. ta duoc :

1
a) Bat phuong trinh di cho wong duong véi :
8X +3x+ 3>5x~-2x +6, hay 8x > 3.

Vay nghiém cua bat phuong trinh la x > g .
b) Bt phuong trinh da cho tuong duong véi :

12x2 - 2x > 12x% + x - 6., hay 3x < 6.
Vay nghiém cua bat phuong trinh la x < 2.

151



152

a) Bat phuong trinh da cho tuong duong véi
13—6x+9<x2—3.hay6x> 12.

Vay nghiém cua bat phuong trinh la x > 2.

b) Bit phuong trinh di cho twong duong véi :
x2-9>x>+4x +4+ 3, hay 4x < 16.

Viy nghi¢m cua bit phuong trinh la x < 4.
a) Bt phuong trinh di cho wong duong véi

(3x - 5)* > - (3x + 2)( 3x - 5), tirc 12 (3x — 5)(6x — 3) > 0.
Xay ra mot trong hai trudmg hop sau :
o Trimg hop I: 3x =5>0vad 6x-3>0.

5
Cic gid tri thod min trudng hop nay la x > ; ;
o Tricomg hop 2: 3x -5 <0va 6x-3<0.

Cic i tri thod miin tntimg hop nay I x < % .

. . . 5
Viy bat phuong trinh ¢6 nghi¢m la x < % hoidc x > 3

b) Bat phuong trinh di cho tuong duong véi
(x -3 -(x+2) >0. i la-52x - 1) <0.

Vay nghi¢m ctia bat phuong trinh 1a x > % :

Diéu kién dé phuong trinh co nghia ld x = 1.
Vai diéu kién d6, phuong trinh di cho teong duong van :

“—+—l-—l+a=0.huy a+l—x+l+ax—a____0_

X -1 x-—1

Dua phuong trinh v¢é dang x(a-1)=-2.

Véi a = 1, phuong trinh cudi vo nghiém nén phuong trinh da cho vo nghi¢m.

V@i a = 1, phuong trinh ¢6 nghiém la x = l—z_ !
-da



D¢ nghiém coa phuong trinh la s6 duong thi né phai thoa min diéu kién

2
x >0, nghia la |;>0.n.'rclh l1-a>0.néna<l.
-a

Vay a <1 dé nghi¢m coa phuong trinh da cho 1a s6 duong.

Giai timg bit phuong trinh, ta ¢6

Bat phuong trinh 2x + 1 > x +4 ¢6 nghiém la x > 3. (n
Bat phuong trinh x + 3 < 3x - 5 cé nghiém la x > 4. (2)
Bi¢u dién nghiém cua (1) va (2) trén truc s6, ta duge :

3 4 x
Vay gid tri x thoa min hai bat phuong trinh la x > 4.
Giai timg bat phuong trinh, ta c6 :

Ix —

ais 2>3‘_;+0.3c6x—4>5x+3¢x>12. ()
2x-5 3-

- ‘ﬁ >34‘¢:12—4x+10>9—3xc:>x<13. (2)

Bi¢u dién nghi¢m (1), (2) cta hai bat phuong trinh trén truc s6. ta dugc :

12 13 X

Vay gid tri x thoda min hai bat phuong trinh la : 12<x < 13.
Giai timg bat phuong trinh. ta c6
Bat phuong trinh 2(3x - 4) < 3(4x - 3) + 16. (1

. ]
(1) c6 nghiém la x :»—F.

Bat phuong trinh 4(1 + x) < 3x + Scénghiém la x < 1. (2)
Bié¢u dién nghiém cta (1) va (2) trén truc s6, ta duge :

-

15 1
6

5
Vay gid tri cua x thoa min hai bat phuong trinh la —% €x<l;
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Ta thdy véi gid tri x nhu trén thi ¢6 cdc gid tri nguyén coa x la
xX==-2:x=-1;x=0,

a) Diéu kién dé bidu thirc A ¢6 nghia la x # +1.

Vai didu ki¢n d6 ta bién ddi bidu thirc A :

1 2 5 1-2x
A= + - =3
l-x x+1 l-:uc2 X =1

_x+1+2(1-x)-5 1-x*  -x-2  x+2

| =x2 =1 =1 [=3x

>0, nghia la x + 2 va | - 2x cling ddu.

by DEA>0,1aco S
1-2x

Triemghop 1 : X +2>0va | - 2x > 0. tic 1a -2<x<%.

Truomg hop 2 : x +2<0va | - 2x <0, trudmg hop ndy vo nghiém.

Vay dé A > 0 thi —2<x<;§-.

a) Diéu kién dé bidu thirc B c6 nghiald x # 43,x 2 0.
Vi diéu kién d6 ta bién déi bidu thie B :
i 3 ([ «x? I ]

B=|-+— : =
A3 x*-3x/ (27-3x? x+3

r;ltz--:iill:+":‘»“| [ X2 |
3 - e
L 3(x“=3x) ) | 3(92x°) x+3

n

(x2—3x+9\_(x3+9-3x
L 3(x*=3x) ) | 309-x)

xz—3x+i}_.3{3—x}(3+x)__3(3+ X)
3x(x -3) x2 +9-13x x

3 33
3( '”‘)«:—l.hay (3+x)
X X

b) DEB<~1thi -

> 1. e I




3(3+x)‘|}0'=9+2x

X X

>0 x>0; x<—g.

Viydé B< -1 thi x>0;x<-§.

Chudé 3
a) Xét phuong trinh [3x| =x +8,tacé:

® Trudng hap x 20, tacod 3x = x + 8, nghia la x = 4.

Gid tri nay thod man diéu kién nén 12 nghiém cia phuong trinh.
 Trudmng hop x <0,tacé -3x=x+8, nghialax =-2.

Gia tri nay thoa min diéu kién nén la nghiém cua phuong trinh.

Viy phuong trinh di cho ¢6 hai nghiém x =4 vii x = - 2.

b) Tacé:

® VaGi x 2 -2, phuong trinh tuong duong véi 2x = 4x + 8, hay x = - 4.
Gid tri ndy khong thoa man diéu kién nén bi loai.

* V& x <-2. phuong trinh tuong duong véi 2x = - 4x - 8, hay xz-%.

Gid tri nay khong thoa man diéu kién nén bi loai.

Vay phuong trinh di cho vo nghiém.

¢) Xét phuong trinh |x-3| -x=7,1a¢é:

e V@i x 23, phuong trinh tuong duong véi x -3 -x=7,hay - 3= 7.
Phuong trinh nay vo nghi¢m.

* Vai x <3, phuong trinh twong duong véi 3 - x -x =7, hay x = -2.
Gid tri nay thoa min didu kién.

Viy phuong trinh di cho ¢6 nghi¢m x =-2.

d) Xét phuong trinh [x 42| =3 - 5x,tacé :

e V@& x 2 -2, phuong trinh trong duong véi x + 2 = 3 - 5x, hay 6x = |.
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Phuong trinh nity ¢6 nghi¢ém x = % vi gid tri ndty thoa man diéu kién dat ra.
e V§i x < -2, phuong trinh tuong duong v6i - x — 2 =3 ~ 5x, hay 4x = 5.

Gidatri x = % khong thoa min diéu kién nén bi loai.

Vay phuong trinh di cho ¢6 nghiém x =

| =—

a) Xét phuong trinh 2|x -3| +5x - 1=0,1a¢é

e Véi x 23, phuong trinh twong duong véi 2(x - 3) + 5x - | =0, hay 7x = 7.
Gid tri x =1 khong thoa min diéu kién nén bi loai.
e Vdi x <3, phuong trinh twong duong véi ~2(x - 3) + 5x ~ | =0, hay 3x = - §.

Gidtri x = —:7:- thoa min diéu ki¢n nén la nghi¢m cua phuong trinh.

ﬁ
Viy phuong trinh di cho ¢é nghi¢m x = —1,; ;

b) Xét phuong trinh 7Ix + 2| - (4x - 3) =0, tacé
e V& x 2 -2, phuong trinh twong duong vai
Tx+2)-4x+3=0.hay 3x =-17.

Gidtn x = *—% khong thoa min diéu ki¢n nén bi loai.

e Vi x <=2, phuong trinh twong duong vai
~-T(x+2)-4x+3=0,hay -lIx=11.

Gid tri x = -1 khong thoa min diéu kié¢n nén bi loai.

Vay phuong trinh di cho vo nghiém.

a) Xét phuong trinh [x - 1| =|x = 5|, tacé

Cdch 1.

Binh phuong hai vé phuong trinh, ta duge
(x - l)2=(x --5)2.hayxz—2:4+ | = x2 - 10x + 25.

Phuong trinh di cho tr thanh 8x = 24, phuong trinh ¢6 nghi¢m x = 3.



Cach 2.
Ap dung tinh chat gid tri tuyét doi. ta ¢6 :
Phuong trinh |x -1/ =|x - 5| wong duong véi

X=l=x-5 -1=-5

L-I R Y [n -1=5.

Phuong trinh thit nhdt vé nghiém, phuong trinh thit hai cho ta nghiém x = 3.
Vay phuong trinh ¢6 nghiém x = 3.
b) Xét phuong trinh |x—1|=[3x - 5|.
Binh phuong hai vé phuong trinh, ta duge
(x - 1)2=(3x ~5)2.hay(3x—5+x -1)3x-5-x+1)=0.
Phuong trinh di cho tr& thanh (4x = 6)(2x - 4 ) = 0.

3
Vay phuong trinh ¢6 nghiém x =2 via x = -2~ ;

Chii y : O day ta khong khai trién binh phuong nhi thic, lam cich d6 sé din
dén phuong trinh bic hai, d¢ giai né ta lai phai phan tich thanh tich. Ta van
dung hiang déng thitc dua vé phuong trinh tich nhanh hon.

Ta ciing ¢6 thé giai bing cich hai nhu cau a, cling s¢ duge két qua tuong tw.

a) Xét phuong trinh |[x-4[+|x+1| =9.1acé:

X - -1 R
x-4 | - I - 0 +
x+1 | - 0 + l +
- e ——

e Vi x <- I, phuong trinh di cho trés thanh 4 — x - x — 1= 9, hay
2x = - 6, truimg hop ndy phuong trinh ¢6 nghiém x = - 3.

e V6 ~-1<x <4, phuong trinh dd cho trd thanh 4 - x + x + | =9, hay
5 =9, trudmg hop nay phuong trinh vo nghiém.

e VG x 24, phuong trinh di cho tro thanh x -4 + x + | =9, hay 2x = 12,
trudmg hop nay phuong trinh cé nghi¢m x = 6.
Vay phuong trinh ¢6 hai nghiém x = -3 vax =6.
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b) Xét phuong trinh |x-3|+|x+4| =2, tacé:

X -4 3
x+4 - I . 0
x-3 - 0 - I +

e V@i x <-4, phuong trinh di cho tro thanh 3 - x - x -4 =2, hay
2x = |, phuong trinh nay ¢6 nghiém x = % nhung gid tri ndy khong

thoa mén diéu kién x < - 4 nén bi loai.
e V@i -4 <x <3, phuong trinh di cho trd thinh 3 - x + x + 4 = 2, hay
7 = 2, trudmg hop nay phuong trinh vo nghiém.
e Vai x 23, phuong trinh di cho trd thainh x -3 + x +4 =2 hay 2x = |,
phuong trinh ndy ¢6 nghi¢m x = —;- nhung gid tri ndy khong thoa min diéu
kién x 2 3 nén bi loai.
Vay phuong trinh di cho vo nghiém.
Giai cic phuong trinh sau :

a) Xétphuong trinh |x|-[2x+3| =x - 1, ta cé

3
- 0
! 2
T 2x +3 - 0 + | +
X - I - 0 +

e Vo x<- %—.phuongtrinhdﬁchour&lhﬁnh -X+2X+3=x-1, hay
3 = - |, phuong trinh nay vo nghié¢m.

e Vai -%Sx<ﬂ.phu0ng trinh di cho trd thanh — x = 2x =3 =x - |, hay

4x = - 2, phuong trinh nay ¢6 nghiémx = —%. gid tn nay thoa min

diéu kién nén 1a nghiém cua phuong trinh di cho.



* VG x 20, phuong trinh da cho tré thanh x - 2x - 3 = x - |, hay 2x = - 2.
phuong trinh niy ¢6 nghi¢ém x = -1, nhung gid tri niy khong thoa min diéu
kién x 20 nén bi loai.

Vay phuong trinh di cho ¢6 nghiém x = --;—.

b) Xét phuong trinh x - |x+2[+2|x -1/ =0.

X -2 ]

X+2 - | - 0 -

x -1 - 0 - | +

® V@i x <-2, phuong trinh di cho tr thanh x + x + 2 - 2x + 2 =0, hay
4 = 0, phuong trinh nay vo nghiém.
* VGi -2 <x <1, phuong trinh di cho trés thanh x - x +2 +2x - 2=0, hay
2x = 0, trudmg hop nity phuong trinh ¢6 nghiém x = 0. gid tri ndy thoa
min diéu kién nén 12 nghi¢m cda phuong trinh di cho.
e VGi x 2|, phuong trinh da cho trdthinh x - x -2 +2x -2 =0, hay
2x = 4, phuong trinh nay c6 nghiém x =2, gid tri nay thoia man diéu
kién x 21 nén 12 nghi¢m cua phuong trinh di cho.
Vay phuong trinh da cho ¢6 hai nghiém x =0 va x =2.

Chu dé 4
2
Tac6A=x2—Sx+2=[x—--5-J —EE-E.-
2 4 4
o ey e g 3 s 5
Vay A dat gid tri nho nhat b&ng——‘i- khlx=5.

2
Tacéd B= 5x - .N.2+3= E—(x-ij Sé-z.
4 2 4

; : 5
Viy B dat gid tri I6n nhat bang %1—7 khi x = 5"
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6*.
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Cdchl. Tac6C=

2x +1 (x+l)3-x2 X+ 1 ;
= S = -12-1.
X - i X
Viy C dat gid tri nho nhat bang - | khi x =- 1.
2x+1 2 1
> S ——
X X X

Cach2. Taco C=

ba y=-l-.lac6 C=(y+l)2-lz—l.
X

Viy C dat gid tri nho nhat bang — | khiy =~ 1, ufc lakhix = - 1.

2—
Tacé D="”‘—f—’f+—'=5-3+lz.
X ) X x

bat y=i.lac6 D=(y-l}l+424.

Vay D dat gia tri nho nhit bing 4 khi y = 1, tirc la khi x = 1.

TacOE=(x- l){x+2){x+3)(x+6}=(x3+5x+6)(12+5x-6)
=(x2+5x)2—36 2-36.

Vay E dat gid tri nhd nhat bing — 36 khi x* + 5x = 0, tc I khi x = 0 hodc x = - 5.

Tac6M=x2—2x+y2+4y+7=(x— ])2+(y+2)2+2 z2.
Vay M dat gid tri nho nhdt bing 2 khi x = | viy = - 2.
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