Chuong IV. BAT PHUONG TRINH BAC NHAT MQT AN
Chuyén dé 23. BAT PHUONG TRINH DANG TiCH, THUONG

A. Kién thirc cin nhé
1. BAt phuong trinh dang tich: 4(x).B(x)>0;
(hogc 4(x).B(x)<0; 4(x).B(x)=0; A(x).B(x) <0);

. A(x)
2. Bat phuong trinh dang thuong: 300 >0

5 A(x) ' A(x)> _ A(x)<
(hoge Z75<% 205 =% 300 =V

3. Pinh Iy vé du cta nhi thirc bic nhit ax + b(a #0):

Nhj thirc bac nhat cing diu voi a khi x >- —
a

. Y . . b
Nhi thirc bac nhat trai dau véi a khi x <- —
a

b ,
Do - — la nghiém cta nhi thirc ax +b nén dinh 1y duoc phat biéu:
a

Nhi thirc ax +b(a #0) cung déu véi a véi cdc gia tri cua x lon hon nghiém cua nhi thue, trai déu véi a véi
cdc gia tri cua x nho hon nghiém cua nhj thirc.
4. Phuong phap giai cac bat phuong trinh dang tich, thuong: Phéan tich thanh nhan tir chira cac nhj thirc bac

nhat. Lap bang xét ddu cua nhi thirc bac nhat ax +5b

Q| >

ax+b trai dau voi a 0 cung dau véi a

B. Mt s6 vi du
Vi du 1: Giai bt phuong trinh (2x- 9)(1945+x)>0.

* Tim cdach giai: V&i tich A.B >0 xay ra khi 4 va B cing dau. Dodé 4>0 va B>0 hodc 4<0 va B<0,

Ta c6 cach giai:

Gidi
Cdch 1: Bat phuong trinh di cho twong duong voi:
2x-9>0 2x>9 x>4,5
1945+ x>0 x>-1945 x>-1945 x>4,5
f =1 (=
2x-9<0 2x<9 x<4,5 x <-1945
1945+ x <0 x <-1945 x <-1945

Vay nghiém cua bat phuong trinh 1a x >4,5; x <- 1945



* Chi y: Bang viéc lap bang xét ddu cua timg thira s6 cua tich 1a nhj thirc bac nhit ta c6 cach 2: Lap bang xét

dAu:
x -1945 45
2x-9 - 0 - | +
1945 + x - | + 0 +
(2x-9)(1945+x) + 0 - 0 +

Vay nghiém cua bat phuong trinh: x >4,5 hodc x <- 1945
Vi du 2: Giai bAt phuong trinh (x- 6)(x +10)<-x* +x+30.
* Tim cdch gidi: Ta phan tich vé phai thanh nhan tir, xuat hién nhan tr chung va chuyén vé dé dua vé
phuong trinh tich.
Gidi

r 2 _ 2 —
a) Taco: -x° +x+30 =-x" +6x- 5x+30 =- (x- 6)(x+5)
Do d6 bat phuong trinh thanh (x- 6)(x +10)+(x- 6)(x+5)<0

< (x- 6)(2x+15)<0 . Lap bang xét diu:

X -7,5 6
x-6 - | - 0 +
2x+15 - 0 + | +
(x- 6)(2x+15) + 0 - 0 -

Nghiém ctia bat phuong trinh 1a: -7,5<x <6

Vi du 3: Giai bat phuong trinh x* +36 >13x? sau d6 biéu dién nghiém trén tryc so.

* Tim cdach giai: Chuyén tat ca vé mot vé rdi phan tich vé 6 thanh nhan tir va giai bat phwong trinh tich.
Giai

Tacd x* +36 =13x* < x*- 13x* +36 >0

o ¥ -9x’-4x7+36 20 (x7- 9)(x?- 4) >0

= (x- 2)(x+2)(x- 3)(x +3) =0 . Lap bang xét dau:

X -3 -2 2 3

x-2 - | - | - 0 + | +
x+2 - | - 0 + | + | -
x-3 - | - | - | - 0 +
x+3 - 0 + | + | + | +
Vé trai + 0 - 0 + 0 - 0 +




x <-3
Nghiém ciia bat phuong trinh 1a: | -2 <x <2 Biéu dién nghiém:
x =3

0 L O
il & Py F x
S : mCcas

2016- 6)x <0

Vi du 4: Giai bat phuong trinh: (x+8

* Tim cdch gigi: Day 1a bt phuong trinh dang thuong cuia (2016- 6x) chia cho x(x-8). Ta c6
2016- 6x =0 = x =336; x+8 =0 x =-8,
Gidi

‘ L l20M66x
PbKXD: x #0 va x #- 8. bat +(x+8) . Lap bang xét dau:

X -8 0 336
2016- 6x + | + |
x - | - 0

x+8 - 0 + |
4 + 1 - 1

-8<x<0

A4 <0 khi
khi | 336

|+ + ]+
_|_

, re 1 K . mx - 5x+28
Vi du §: Giai bat phuong trinh —————+ >-2 6))
X +2x-15
Va biéu dién nghiém trén truc sd.
* Tim cdch giai: Néu chuyén vé, rat gon vé tréi ta duoc bit phuong trinh dang thuong. Phan tich cac tir, mau

thanh nhan tir rdi 1ap bang xét dau.

Gidi

PKXP: x #3; x #-5

(l)c—x2-5x+28+220© x'-x-2 50 o (x+1)(x-2)2
x> +2x-15 X +2x-15 (x-3)(x+5)

Lap bang xét dau ta co:

X -5 -1 2 3

x+1 - | - 0 + | + | +
x-2 - | - | - 0 + | +
x-3 - | - | - | - 0 +
x+5 - 0 + | - | + | -
Vé trai + | - 0 + 0 - 1 +




x<-5
Nghiém ciia bat phuong trinh 1a |- 1 <x <2 Biéu dién nghiém:
x>3

5 e 13 = 4 X
st A — =t

2x-9
x*-9

5 ) 5x-15
x+3 2x-9°

-2x+49

Vi du 6: Cho biéu thaec 4 =

l+x°
Timxdé 4A<0
* Tim cdch giai: Khi rat gon biéu thirc va khi tim x dé 4 <0 can luu ¥ PKXD. Do sau khi chia 1- x ciing
thanh mau s6 nén x #+
Giai

Rut gon 4: PKXD: x #33; x #=£; x #4,5. Ta co:

s 5(Ge-3) @x-9)(- X2 +9)| 14y
Tlx+3 (2x-9)7 (-3)G+3) [T1-x
s 50949 1ex 5G-3)e+3) 14xS(x-3)(+x)
| x+3 x+3  |'1-x  x+3  1-x  1-x
Lap bang xét dau:
X -1 1 3
x-3 - | - | - 0 +
1+x - 0 + | + | -
1- x + | + 0 - | -
A o -0 s -
Vaydé A<ohi | S
dyde A<Ut x>3;x #4,5°

Vi du 7: Giai bat phuong trinh:
1 1 1 1
> +— +— +..+— <0
X'-x x -3x+2 x -5x+6 x" - 39x +380

* Tim cdch gidi: Bat phuong trinh ¢6 4n & mau nén luu ¥ DPKXD.
Tacod x° - x =x(x- 1); 22 -3x+2 =(x- D(x- 2);... c6 dang téng quat A.(4- 1)_

i ] _A4-U-D_ 1 1
T UU-1) T A(4-1) 4-1 4

. Ta phan tich cac phan thirc & vé trai roi rat gon, s€ dugc mdt phan

thirc dang thuong.
Gidi

PKXD: xE{O;l;2;3;....;19;20} .



Bién d6i bat ding thirc thanh:

L + ! + ! +...+ ! <0
x(x-1) G-DG-2) -2)(-3) 77 (k- 19)(x- 20)

1 1 1 1 1 1

= - —+ - +..+ - <0
x-1 x x-2 x-1 x-20 x-19
@;_l<0<:> &(0
x-20 x x(x-20)
- A— 20 A 5 r A
bat +(x-20)° Lap bang xét dau
X 0 20
x - 0 + | +
x- 20 - | - 0 -
4 + 1 - [l +

A<0 khi x€[1;2;3;..519) va 0<x <20,

m-35 , \ )
>3 v&i m 1a tham so.

Vi du 8: Giai bat phuong trinh —
x -
* Tim cdach gidi: Bat phuong trinh ¢6 4n & mau 13 c6 tham s6 nén phai luu y DPKXPD va bién luan tham sb m

khi giai bat phuong trinh.

Gidi
PKXD: x #2
- _ +1)-
n 5>3<=>m 5-3>0<:>M>0
X'2 x-2 X'2
Tathéy m+1-3x:0@x:m+1
Ta co m+1>2=>m>5 Vém+1<2@m<5_B5tB:M_
3 3 : —
Lap bang xét dau: khi m >5
X o) m+1
3
ml-3x + | + 0 -
2 ] 0 + | +
B - | N 5 -
m+1

Véi m>5 ta c6 nghiém ciia bat phuong trinh [a: 2 < x <

Lap bang xét dau: khi m <5



m+1 2
X
3
m+1- 3x + 0 - | -
x-2 - | - 0 +
B - 0 + || -

<x<2

. .  n ) Je . . m+l
V61 m <5 ta c6 nghi¢m cia bat phuong trinh la:

Vi du 9: Tim gié tri cua m dé nghiém cua phuong trinh sau 16n hon 3:

m-3
x-3

=3+m.

* Tim cdch gidi: Bai toan giai phuong trinh véi tham sd, tim nghiém sau d6 coi tham sb m 1a 4n dé nghiém
16n hon 3 thyc chat 1a giai bit phuong trinh an m.

Gidi
a) V6i x #3 taco m- 3 =(x-3)B+m) & x(m+3)=4m+6

* Vo1 m =-3 phuong trinh tré thanh Ox =-6 v6 nghiém.

. dm+6
*Voim#-3© x =
m+3
Pé x >3 ta phai co: 4m+6>3@ m+6 3500 - 3>O
m+3 m+3 m+3

-3 ,
bat C =2 Lap bang xét dau
m+3

m -3 3

m+3 - 0 + | +
m-3 - | - 0 +
C + || - 0 +

Pé x>3 thi m>3 hodc m<-3.

C. Bai tap van dung

23.1. Giai bt phuong trinh x? +3x- 1 <2x+5 va biéu dién nghiém trén tryc so.
Hwéng din giai — dap sé

Bién ddi thanh x* +x+6 <0 < (x- 2)(x+3) <0

Céach 1: Ly luan x- 2 <0 va x+3 >0 (do x+3>x- 2, Vx)

Cach 2: Lap bang xét dau.

Ta déu co két qua -3 <x <2.

Bi€u dién nghi€ém trén truc so:

4
= X
B s ce s aeae I (o~ oo



23.2. Giai cac bat phuong trinh sau:
a) (19x +8)(2- 9x)(3x- 2)(30- 4x)>0;

b) (10- x)(5x- 2001)+3x - 25x- 50 <100- x”.

Hwéng din giai — dap s6

, 8 30
Lap b3 5t dau. Nehiém la x<- —; —<x<— hodc x>—.
a) Lap bang xét dau. Nghiém la 9° 9 3 oac 2

b) Nhan xét: 3x? - 25x- 50 =(3x+5)(x- 10) =- (10- x)(3x +5).
Mit khac 100- x* =(10- x)(10+x) . Do d6 ta bién dbi

BPT = (10- x)(5x- 2001)- (10- x)Bx+5)- (10- x)(10+x)<0
e (10- x)(x- 2016)<0

. x<10
Giai bat phuong trinh dugc +>2016°
23.3. Giai cac bt phuong trinh va biéu dién nghiém trén truc sd.
a) x° - 9x? +26x- 24<0;
b) x* - 7x’ +22x+36 >4(x* +3).

Huéng din giai — dap sb

Day 1a cac bat phuong trinh bac ba va bon. Ta chuyén vé ri str dung hé qua dinh 1y Bézout (nhim nghiém)
dé phan tich vé trai thanh nhan tir.

a) BPT & (x- 2)(x- 3)(x- 4)<0

. n 3<x<4
Lap bang xét dau tim dugc nghiém: <2
X
0 -0 "
—tr— Loy Yo A

b) Chuyén vé va bién @i BPT & (x +1)(x +2)(x- 3)(x- 4)>0

x<-2

Lap bang xét dau tim dugc nghiém: |- 1 <x <3 Biéu dién nghiém:

23.4. Giai cac bat phuong trinh sau va biéu dién nghiém trén tryc sd.
a) Qx+1D)(4x+3)Bx+5) <9;

b) 2x- D(2x- 2)(4x- 5)(4x- 7)=18;



o) (¥ - 3x+2)(2x- 3)(2x- 5)>30,

Hwéng din giai — dap s6
a) Nhan 4 vao nhan tir thi nhat, nhan 2 vao nhén tir tht hai va nhan 8 vao vé phai ta duoc:

BPT < (8x+4)(8x+6)(8x+5) <72

Dit 8x+5 =y taco: (y- D(y+1)y* <72

e (P-1)y*- 7220 y*- 32 - 72 <0

e (- 9)(»* +8) =0

Do »*+8 =(8x+5) +8>0, Vx nén 3*- 9 <0

Hay (y-3)(y+3) =<0, Thay y =8x+35 vao ta co: (8x+2)(8x+8) <0

s 1 2 x A A 2
Giai duge -1 <x <- 2 (Ban doc tu biéu dién nghi€ém trén truc so)

b) Nhén 2 vao nhan tir thir nhat, nhan 2 vao nhan tir thir hai va nhan 4 vao vé phai ta duoc:

BPT & (4x- 2)(4x- 4)(4x- 5)(4x- 7) =72

= [(4x- 2)(4x- 7)]| [(4x- 4)(4x- 5)] =72

o (16x* - 36x+14)(16x - 36x+20) =72

Dit 16x* - 36x+17 =y taco: (y-3)(y+3)- 72 20

oy -8120= (y-9)(y+9)=0

Do ¥ +9 =16x" - 36x+26 =(4x) - 2.4x. 2+ 1423
24 4
2
= 4x-% +?>O,Vx trddtacd y-9=0

Hay 163 - 36x+8 >0 & 4x” - 9x+2 >0 = (4x- D(x- 2) =0.

1
. X =— P x
Giai bat phuong trinh nay dugc 4 . (Ban doc tu bicu dien nghi¢m).
x =2

¢) BPT & (x- 1)(x- 2)(2x- 3)(2x- 5)>30

e (2x-2)(2x- 4)(2x- 3)(2x- 5)>120

o (4x7 - 14x+10)(4x* - 14x+12)- 120> 0

Dit 4x* - l4x+11=y taco (y- D(y+1)-120>0

oy -1>0e (y-1D(+11)>0



Do dé y-11>0 hay 4x*- 14x>0 = 2x(2x- 7)>0

. 59 -
Giai bat phuong trinh dugc . (Ban doc ty bicu dien nghiém).

<0

23.5. Giai cac bat phuong trinh:
a) (2 +2)(x*- 2)(x* - 8) <96
b) x* +4 226(x* +2x +2)+3x> +6x” +6x;
¢) x(x*-27)G+D)>6(x - 27)
Hwéng din giai — dap s6

a) BPT = (x* - 4)(x* - 8) <96
o x"-12x*+32- 96 <0 < x* +4x* - 16x* - 64 <0
= (x*-16)(x* +4) <0
Do x*+4>0, Vx nén x-16<0e (x+2)(x- 2)(x2 +4)50
Do x> +4>0, Vx nén (x+2)(x-2)<0e -2 <x <2,
* Chu y: Cau a) ¢ thé dung phuong phap dit bién phu: Pat x*- 6 =y ta co
(y+2)(y-2)<96 = y*- 4- 96 <0
e »*-100 <0 = (y-10)(y+10) <0
Do y+10=x"-6+10=x"+4>0, Vx nén y-10=<0
hay x*- 16 <0 roi giai nhu trén ta dugc -2 <x <2.
b) Dé ¢ riing x* +4 =x* +4x? +4- 4x? =(x* +2) - 2x)

Z(x2 +2x+2)()c2 - 2x+2)
Do d6 co (x* +4)- (x* +2x+2)(3x +26) =0
= (2 +2x+2)(* - 2x+2)- (x* +2x+2)(Bx +26) =0
< ()c2 +2x+2)(x2 -5x-24)>0 < ()c2 +2x+2)(x- 8)(x+3)=0
Do x> +2x+2 =(x+1)2 +1>0, Vx nén ta chi xét

<3
G- ) +3)20e |~
x =8



¢) BPT = (* - 27)(x* +x- 6)>0

e (x- ?a)(x2 +3x+9)(x- 2)(x+3)>0

> 27

Tacd x> +3x+9 =| x+= +T>0’ Vx. Vay (x- 3)(x+3)(x- 2)>0

-3<x<?2

Giai bat phuong trinh ta c6 nghiém: >3

-2x+9

23.6. Giai bat phuong trinh ————
1945 +70x

Hwéng din giai — dap s6
380 . o
DbKXD x #- 11 Lap bang xét dau:

. 389 9
Nghiém cua bat phuong trinh 1a: - 14 <x< 5

23.7. Giai cac bat phuong trinh:

2) 1+5x 2. b) 3x $1+2x_1~
x-4 x-2 x+2

0 1 < 2 : d) 2x ) 1 -1
x-8 x-6 x-3 x-1

Hwéng din giai — dap s6

a) PKXD x #4
BPT & 1H5% 5500 2%30 o |74
x-4 x-4 x<-3

1x+2

- BPTe —————< <0
b)DKXDx#ﬁ, (X+2)(X' 2) .

Lap bang xét dau ta tim duge | 2
1

c) bPKXD x #8 va x #6

-x+10 <0 6<x<8
(x- 8)(x-6) x>10

(x+3)(x- 2)>0
(x- D(x-3)

x<-3

BPT &

d) PKXD x #3 va x #1. BPT &

Lap bang xét dau, nghiém [ |1 <x <2
x>3



x+3

23.8. Timx dé 3< <5.
x-5
Huéng dén giai — dap sb
X+3>3 5<x<9
3<x+2<5@ x;g o 1|x>7 o 7<x<9.
X i_5<5 x<5
(x- 2016) x'fﬂ*;
23.9. Cho A = XX
x-3_ x+1
x+1 x-3

Rut gon A4 sau d6 tim gia tri ciia x dé 4 <0.

Hwéng din giai — dap s6
DKXD x #3; x #+1. Rut gon:
, _G- 2016)(2x* - 4x+10) G- 2016)(x* - 2x+5)

8- 8x 4(1- x)
x- 2016
Do x*- 2x+5=(x- 1Y +4>0, Vx nén 4 <0 ——= <0
4(- x)
x >2016
Giai duoc va x #- 1.
<1
3.10. Cho B = X _x3-27 x*-3x+9 _ 9
SHu- A0 x+3 X¥*+27  x*-9 X 4+x-6

Tim x dé B >2015.

Hwéng din giai — dap s6

2_
DKXD: x #143; x #- 2, Rut gon dugc B = +;C.
x
B 220150 225 20015 & 215 201520 o 1201027 6083
x+3 x+3 x+3
, 6043
Giai bat phuong trinh nay duoc: -3 <x <- 016"

23.11. Tim gi4 tri ctia m dé phuong trinh c6 nghiém khong am

3
x-2

=5-m,

Hwéng din giai — dap s6
Véi x #2 taco: 3=(5- m)(x-2) e x(m-5)=2m- 13
* V61 m =5 phuong trinh tré thanh Ox =-3 v6 nghiém.

2m- 13
m->5

*Voi m#5 thi © x =




m =>6,5

m<5

2m- 13 S0 o
m-5

Pé x =0 ta phai c6

23.12. Giai bat phuong trinh sau:

6l s s e

Hwéng din giai — dap s6

SR
e

-4 -10 -18 -28 -40 -54 1.4 2.53.6 47 58 69 _3

2
X

x>—-4,
7

Ta co

2
Do d6 bat phuong trinh tré thanh %x > x7_ 4o x*-3x-28<0

o (x-7)x+4)<0

Giai bat phuong trinh nay ta duwoc: -4<x<7.
23.13. Giai bat phuong trinh sau:
1 1 1 1

—+—+

et —t— .
51 52 99 100

.x‘ +x2+1945 ~1975

2 2 2

S ——

.
1.2 34 99.100

Hwéng din giai — dap sé

1 1 1 I 1 1 1 1 1
Xét —+—+...+ = =t —+ .t —

1.2 34 99.100 1 2 3 4 99 100

I 1 1 1 1 1 1 1 1
=t —+. F—F—- 2 —F—+ ..+ —

1 2 3 4 99 100 2 4 100

I 1 1 1 1 1 1 1 1 I 1 1 1
=—t—t—F—F+. F—tFt—- | +—F+—F. +— | =—F—+. t—F+—
1 2 3 4 99 100 2 3 50] 51 52 99 100

Vay x> +x+1945>1975 & x> +x-30>0= (x- 5)(x+6)>0.

x<-6

Giai bat phuong trinh dugc

23.14. Giai bat phuong trinh sau:

X 1 x-1 2a(1- x)- &*
< + .

a*-a+l a+l a*-a+l 1+d’
Huéng dén giai — dap sb
Véi a #-1 thi
X 1 X 1 +2a-2ax- a’

BPT & — - <— - — .
a -a+l a+l a-a+1 a-a+l l+a




1 1 -a’-2ax+2a

- - <0
at-a+l a+l (a+1)(a2- a+1)

=

2 2
a+l-a +a-1+a" +2ax- 2a 2ax
= <)o

(a+D(a?- a+1) (a+1D(? -a+1)

2

2
+%>0, Va nén ta chi xét Lxl<0

Do a*- a+1=
a+

a—_
2

4 a 14 a A N
Xét dau cia —— ¢6: Néu a <-1 hodc a >0 thi —— >0 nghiém la x<O0.
a+l1 a+l1

Néu -1<a<0 thiiﬂ<o c6 nghiém Ia x >0
a

Néu a =0 thi bt phuong trinh tro thanh 0x <0 v6 nghiém.

6 6 6 6
23.15.Cho A=| —+1|| —+1|| —+1|...| —+1
© 18 130 [260
1 1 1 1
B=1-—|[1-=]|1- - —
[ 22][ 32][ 42] [ 102]
9 -2
Timxdé B<X Z<4.
30
Huéng dén giai — dap sb
6 6 6 6
Taco A=|—+1||—+]|| — .. +1
R 29 1310 [13.20

_ 14 24 36 266 2.7 38 49 14.19

T 1.8729°3.1077713.20  1.8°2.9°3.1077713.20

_234...13.14 7.89....18.19 49
1.23...12.13 '8.9.10.....19.20 10
3.

_ 3 8 15 99 13 24 35 9.11

T2233 447771010 2233447771010

_ 1.23...89 3.45...10.11 11
234...9.10 234...9.10 20

11x249 33 2x4 294
20 30 10 60 60

© 33<2x-4<294

© 37<2x<298 < 18,5<x<149

(Thi tuyén sinh 16p 10 THPT Thira Thién —Hué, nam hoc 2001 — 2002)
Hwéng din giai — dap sé

x-3<3ﬁx-3_3<0@x—3—3x+3<0@ -2x<0@ 2x
x-1 x-1 x-1 x-1 X -

>0




Lap bang xét dau:

X 0 1

2x - 0 + | +
x-1 - | - 0 +
VT + || - || -

Vay x >1; x <0 1a nghiém cta bat phwong trinh.

2
23.17. Giai bat phuong trinh 3 + ¥ -4 3 < 7 + 0 .
x+6 xX*+1 x*+3 X +5

(Khao sat chat lwong hoc sinh gioi I6p 8 huyén Thuong Tin — Ha Ngi, nam hoc 2010 -2011)

Huéng dén giai — dap sb

x*-4 5 7 9
3+ TS <% +—

X +6 x"+1 x +3 x"+5

2-

il P R B DR [ PR

X" +6 x +1 X 43 X2 +5

x’-4 x'-4 x-4 x-4
< 2 + 2 + 2 + 2 <0

xX"+6 x"+1 x"+3 x +5

1 1 1 1

o (-4 + + + <0

(x )x2+6 X'+l x*+3 x*+5

1 1 1 1

e (x-2)(x+2)<0e -2<x<2 do + + + >0

X+6 xX*+1 xX*+3 P +5



