BAT PHUONG TRINH MOT AN
A. BAI GIANG
1. BAT PHUONG TRINH MOQT AN
Vi du 1. Ta goi hé thuc:
= 2x+3<x—2 la mot bat phuong trinh véi an s x.

= 3y—2>y la mot bat phuong trinh véi an s y.

Tir d6 ta c6 duge dinh nghia vé bat phuong trinh mét an:

M¢t bat phuwong trinh véi dn x 6 dang:

A(x) > B(x) hoac A(x)< B(x), A(x) > B(x), A(x) < B(x)
Trong doé vé trai A(x) va vé phai B(x) la hai biéu thirc ciia ciing mot bién x.

2. TAP NGHIEM CUA BAT PHUONG TRIiNH

Tdp hop tat ca cac nghiém ciia mét bat phwong trinh dwoc goi la tdp nghiém cua bat phirong trinh
do.

Khi bai toan yéu cau gidi mot bat phwong trinh, ta phai im tdp nghiém cia bat phuong trinh do.
Vidu 2: Ta co:

a. Tap nghiém ctia bat phuong trinh x >2 1a tap hop cac s6 16n hon 2, tic 1a tap {x|x > 2} , n6 dugc

bi€u dién trén truc sO nhu sau:
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b. Tap nghiém cta bt phuong trinh x >3 1a tap hop cac s 16n hon hodc bang 3, tic 1a tap {x|x > 3} ,

nd dugc bicu dién trén truc so nhu sau:
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c. Tap nghiém ctia bat phuong trinh x < —2 1a tap hop cac s6 nho hon - 2, tirc 14 tap {x|x < —2} , N0 duogc

bi€u dién trén truc sO nhu sau:
X
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d. Tép nghiém cua bét phuong trinh x <1 1a tdp hop cac s6 nho hon hodc b@ing 1, tic 1a tap {x|x < 1} ,

nd dugc bicu dién trén truc so nhu sau:
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Vi du 3. Cho bét phuong trinh: x* —4x < 3x



Kiém tra xem cac gid tri x =—-2;x =1;x =3 c6 phai la nghiém cta bat phuong trinh trén hay khong?
Gidi

a.Thay x =—2 vao bat phuong trinh, ta dugc:

(=2)* —4(=2) <3(-2) © 4+ 8 < —6 < 12 < —6, mau thuan.
Vay x =-2 khong phai 1a nghiém ctia bat phuong trinh.
b. Thay x =1 vao bat phuong trinh, ta dugc:

I’-4.1<3.1<1-4<3 < —-3<3, ludn ding.

Vay x=1 la nghiém ctia bat phuong trinh.
c. Thay x =3 vao bt phuong trinh, ta dugc:

3 -43<33<9-12<9 < -3<9, luon dung.
Vay x =3 la nghiém cta bat phuong trinh.
3. BAT PHUONG TRINH TUONG PUONG
Hai bdt phitong trinh c6 ciing mot tdp nghiém la hai bat phirong trinh twong dwong.
B. PHUONG PHAP GIAI TOAN
Dang toan 1: TAP NGHIEM CUA BAT PHUONG TRINH

Vi du 1: Hinh v& sau ddy biéu dién tdp nghiém ctia bat phuong trinh nao? (Chi néu mot bat phwong

trinh).
a. b.
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Gidi
a.Ta co: b. Ta co:
x<6 x>2
c. Taco: d. Ta co:
x=5 x<-1

Vi du 2. Cho bat phuong trinh x> —4x <2x-8.
Kiém tra xem c4c gia tri sau cua x c6 phai 1a nghiém ctia bat phuong trinh trén hay khong?
a.x=0 b.x=3 c.x=4
Gidi
a.Thay x =0 vao bat phuong trinh, ta dugc:
0 < -8, mau thuan.

Vay, x =0 khong phai 1a nghiém cta bit phwong trinh.



b. Thay x =3 vio bét phuong trinh, ta duoc:
3-43<23-8<9-12<6-8 <> -3<-2, ludn ding.
Vay, x =3 la nghiém ciia bat phuong trinh.
c. Thay x =4 vio bét phuong trinh, ta duoc:
4 -44<24-8<16-16<8-8«> 0<0, ludn dung.
Vay, x =4 la nghiém ctia bat phuong trinh.
Chu y: Tacd 0<0 ciing la mot bat dang thirc ding, boi: a > b khi va chi khi a >5b hodc a=b.
Vi du 3. Kiém tra xem gia tri x =3 1a nghiém ctia bat phuong trinh nao trong cc bat phuong trinh sau:
a.2x+3<9 b. —4x>2x+5 c.5-x>3x-12
Gidi
a. Thay x =3 vao bit phuong trinh, ta co:
2.3+3<9<9<9, (mau thuan).
Vay, x =3 khong phai 12 nghiém ctia bat phuong trinh.
b. Thay x =3 vao bét phuong trinh, ta duoc:
(-4).3>2.3+5< —12>11 (mAu thuan).
Vay, x =3 khong phai 12 nghiém ctia bat phuong trinh.
c. Thay x =3 vao bt phuong trinh, ta dugc:
5-3>3.3-12< 2 >-3, (ludn ding).
Vay, x =3 la nghiém ciia bat phuong trinh.
Vi du 4: Viét thanh bat phuong trinh va chi ra mot nghiém ciia né tir cac ménh dé sau:
a. Tong ctia mot s6 ndo d6 va 4 1on hon 9.
b. Hiéu ctia 8 va 3 1an s6 nao d6 nho hon 11.
Gidi
a. Goi s can tim 1a x.
Tir gia thiét “Tong ciia x va 4 I6n hon 97, ta duge x+4>9.
Ta c6 thé chon x =6 1a mot nghiém cua bat phwong trinh trén.
b. Goi s6 can tim 13 x.
Tir gia thiét “Hiéu ciia 8 va 3 ldn s6 x nhé hon 117, ta duge 8—3x <11.
Ta c6 thé chon x =0 1a mot nghiém cua bat phwong trinh trén.
Vi du 5. Hiy lap bat phuong trinh cho bai toan sau:
Quéng duong di tir A dén B dai 50km. Mot 6t6 di tir A dén B, khoi hanh lac 7 gio. Hoi 6to
phai di véi van téc bao nhiéu km/h dé dén B trudc 9 gid ciing ngay?
Gidi
Goi x 1a vén tbc trung binh cta 6t6 (x > 0, don vi: km/h).
Ot6 di tir 7 gid va dén trude 9 gid tirc 14 6t6 di tir A dén B chua t6i 2 gio.

Do d6, néu 6t6 di dung 2 gid thi quing duong 6t6 di duoc sé dai hon quéing duong AB = 50km .



Suy ra, ta ¢ bat phuong trinh:
2x>50< x> 25
Vay, 6t0 phai di v6i van tc 16n hon 25km/h thi méi dén duoc B trude 9 gio.
Vi du 6. Hiy chi ra hai nghiém trai diu cho céc bat phwong trinh sau:
a.|x-3|<6 b. |x+1>8
Gidi
a. Ta chon dugc hai nghiém 1a x=-1 va x =6, that vay:
= Véi x=-1,taco:
|-1-3|<6 < |-4/|<6 < 4 <6, ludn ding.
= Véi x=6,taco:
|6-3|<6 <3| <6< 3<6, ludn ding.
b. Ta chon dugc hai nghiém la x=-9 va x =8, that vay:
= Vi x=-9,taco:
|-9+1|=8 < |-8§ =8 < 8>8, luon ding.
= Véi x=8,taco:
[8+1]>8 <9 >8<9>8, ludn ding.

Dang todn 2: HAI BAT PHUONG TRINH TUONG PUONG
Vi du 1. Cip bit phuong trinh sau c6 twong duong khong? Vi sao?

R 1 | .
a.x*=2>xvax*>x+2 b.x+—<1+—va x<l1.
X X

Gidi
a. Vi bat phuong trinh:
x? =2 > x cdng 2 vao hai vé ctia bat phuong trinh, ta dugc: x> —2+2<x+2< x> > x+2
Vay, hai bat phuong trinh d cho tuong duong.
b. Nhan xét rang, s6 0 1a nghiém ciia bat phuong trinh thtr hai nhung khong 1a nghiém ciia bat phuong
trinh dau.
Vay, hai bat phuong trinh da cho khong twong duong.
Vi du 2. Céc cip bat phuong trinh sau c¢6 twong duong khong? Vi sao?
a.x+1<2x va 3x<4x-1.
b.x>3 va x*—4x+3>0
Gidi
a. Véi bat phuong trinh:
x+1<2x cong 2x—1 vao hai vé cia bat phuong trinh, ta dugc:
x+1+2x-1<2x+2x-1<3x<4x-1

Vay, hai bat phuong trinh da cho tuong duong.



b. Nhan xét rang, x =0 la nghiém cta bat phuong trinh thtr hai nhung khong 14 nghiém ciia bat phuong
trinh dau.
Viy, hai bt phuong trinh da cho khong twong dwong.
PHIEU BAI TU LUYEN
Phiéu 1: BAT PHUONG TRINH BAC NHAT MOT AN.
Dang 1: Nhin dang bit phwong trinh bac nhit mét an.

Bai 1: Hay xét xem cac bat phuong trinh sau c6 1 bat phuong trinh bac nhat mot an khong?

a) Ox+3>0 b) x—1<0
2 2
) Zx<0 021150
3 5
Bai 2: Tim m dé céc bat phuong trinh sau 1a bat phuong trinh bac nhat an x :
a)(2m2—4)x—m20 b)(3m—1)x3—x—6<0
2m+9)x+5
¢) —————2m<0 d)( )x+5
m°—=3m—4 Sm+10

Bai 3: Chig minh cac bat phuong trinh sau 1a bt phuong trinh bac nhat mot an véi moi gia tri cia

tham s6 m.
a) (m2 +3)x+1£0
b) —(m2+m+4)x>—2m+3

Dang 2: Giai bat phwong trinh.

Bai 4: Giai cac bat phuong trinh sau:

a) 2x—8>0 b) 9-3x<0
c)5—%x<1 d) 3x2+5_x21+x+2

Bai 5: Giai cac bat phuong trinh sau va viét tdp nghiém béang ki hiéu tap hop.
a) (2x+3)(2x-1)<(2x-5)’

b) (x—l)(x+2)<(x—1)2 +3
Bai 6: Tim gia tri nguyén cta x thoa man dong thoi ca hai bat phuong trinh sau:
x+17 3x-7 . x—1 2x-5 x+8
— >—-2 va x— - + >
5 4 3 5 6
Bai 7: Giai cac bat phuong trinh sau:

a) (x+1)(x—1)<0

7

x+1
x+2

b) >0




Dang 3: Cac dang toan khac.
Bai 8: Giai bat phuong trinh ax +1> a” + x (v6i a 1a tham sd).

Bai 9: Giai cac bat phuong trinh sau:

x+2 x+5 x+3 x+6
+ > +
6 3 5 2
x—2 x-1 2x-1 2x-3
+ < +
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Bai 10: Tim s0 tu nhién c6 hai chit s0 biét rang chit s6 hang chuc 16n hon chit s6 hang don vi 1a 2 va s6

a)

b)

d6 16m hon 13 nhung nhé hon 29.

LOI GIAI PHIEU LUYEN
Bai 1: Hiy xét xem céc bat phuong trinh sau c6 1a bat phuong trinh bac nhat mot an khong?
Giai:
a) 0x+3=>0
Khong 14 bat phuong trinh bac nhat mot an vihé sé6 a =0
b) x—-1<0

Co 1a bt phuong trinh bac nhét mot an.
2

¢c) —x<0
3

Co 1a bt phuong trinh bac nhét mot an.

2

d)2i+1>0
5

Khong 13 bat phuong trinh bac nhat mot an vi x* 1a 4n bac hai chir khong phai bac nhét.
Bai 2: Tim m dé céc bat phuong trinh sau 1a bat phuong trinh bac nhat an x :

Giai: Dya vao dinh nghia ctua bat phuong trinh béc nhat mot an ta co:

) 2m’ —4# 0 m=+2
b) 3m—1=0<:>m=%

#1
0 m2—3m—4¢0<:>{m
m+—4

{2m+9¢0 m¢_—9

= 2
Sm+10-£0
#* =2

Bai 3: Chimg minh céc bt phuong trinh sau 1 bat phuong trinh bac nhdt mot an voi moi gia tri cua

tham sO0 m.



Giai:
a) (m2+3)x+1S0
Vim’+3>0VmeR

b) —(m2+m+4>x>—2m+3
1\ 15

Vi —(m2+m+4){(m+—j +—}<OVmeR
2 4

Bai 4: Giai cac bat phuong trinh sau:
Giai:

a) 2x—8>0<=2x>8<=>x>4

b) 9-3x<0=9<3x = x 23

c) 5—%x<1<:>5—1<%x<:>4<§x<:>x>12

3x+5_

0 - x21+x+2©9x+15—6x26+2x+4

6 6
Bai 5: Giai cac bat phuong trinh sau va viét tap nghiém bang ki hiéu tap hop.
Giai:

=3x+15210+2x < x> -5

a) (2x+3)(2x—1)<(2x-5) <:>4x—3<—20x+25<:>x<%

7
xX<—
6}

b) (x—1)(x+2)<(x-1) +3 & x-2<2x+4 = x<2

Vay tap nghiém ciia bat phuong trinh 13 S = {x

Vay tap nghiém ciia bat phwong trinh [a S = {x‘x < 2}

Bai 6: Tim gia tri nguyén cta x thoa man dong thoi ca hai bat phuong trinh sau:

.o x+17 3x-7
Giai: - >-2 (1)
4

x—1 2x-5 x+8

- — + >7 ()

3 5 6
Giai bat phuong trinh (1):
x+17 3x-7
s >-2<4(x+7)-53x-7)>-220=-11x>-143 = x <13 (3)
Giai bat phuong trinh (2):

x—1 2x-5 x+8
- + >
3 5 6
<:>30x—10(x—1)—6(2x—5)+5(x+8)>7.3O
< 13x+80>210

7



< x>10 4

Vi x 12 nghiém chung cta hai bat phwong trinh (1) va (2), do d6 tir (3) va (4) ta suy ra:
10<x<13

Mit khac x nguyénnén x=11,x=12

Bai 7: Giai cac bat phuong trinh sau:

Giai:

a) (x+l)(x—1)<0

Truong hop 1:
x+1>0 x>-1
= =S -l<xxl
x—1<0 x<1
Truong hop 2:
x+1<0 x<-1
= (loai)
x—1>0 x>1
Vay nghiém ctia bat phuong trinh 1a —1 < x <1
b)x+1>0
x+2
Truong hop 1:
x+1>0 x>-1
& S x>-1
x+2>0 x>-2
Truong hop 2:
x+1<0 x<-—1
& S x<-2
x+2<0 x<-2

Vay tap nghiém ciia bat phwong trinh trén 1a x > —lhodc x < —2

Bai 8: Giai bat phuong trinh ax +1> a” + x (v6i a 1a tham sd).

Giai: Bat phuong trinh tuong dudng véi (a - l)x > g” —lhay (a - l)x > (a - 1)(a + 1)

+)Néu a—1>0 hay a >1, bat phuong trinh c6 nghiém 1a x > a +1

+)Néu a —1< 0 hay a <1 , bat phuong trinh c6 nghiém 1a x <a +1

+)Néu a—1=0 hay a =1, bit phuong trinh c6 dang 0x > 0, bat phuong trinh nghiém dung véi moi
gia tri cua x.

Bai 9: Giai cac bat phuong trinh sau:

Giai:

a) Cong thém 1 vao mdi phan thirc ta co:



x+8+x+8>x+8+x+8©(x+8)(1+1 1 1}0

6 3 5 2 6 3 5 2
111 .
Vi—t+————— <0Onén x+8<0 hay x<-8
6 3 5
x—2 x-1 2x-1 2x-3 2x—4 2x-2 2x-1 2x-3
b) + < + & + < +

1007 1008 2017 2015 2014 2016 2017 2015
Cong thém -1 vao mdi phan thire ta duoc:

2x—-2018 2x-2018 2x-2018 2x-2018
+ < +

2014 2016 2017 2015
<:>(2x—2018)( ! + L j<0
2014 2016 2017 2015
1 1 1 1 )
+ >0nén 2x —2018 < 0hay x <1009

Vi - -
2014 2016 2017 2015
Bai 10: Tim sb tu nhién c6 hai chit s6 biét rang chir s6 hang chyc 16n hon chir s6 hang don vi 12 2 va sb

do6 16n hon 13 nhung nhé hon 29.

Giai: Goi sb can tim la: %210a+b(a,b eN,a# 0)

Tir gia thiét ta c6: ab=10a+b=10a+a—2=11a—-2.

5 — 15 31
Mit khéc: 13<ab<29<:>13<11a_2<29<:>ﬁ<a<ﬁ
Suyraa=2,b=0.

Vay s6 can tim 1a 20.
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