PHAN LOAI VA GIAI CHI TIET CAC DANG TOAN 9

Chuong II. PHUONG TRINH VA BAT PHUONG TRINH BAC NHAT MOQT AN
Bai 4. PHUONG TRINH QUY VE PHUONG TRiNH BAC NHAT MOQT AN
PHAN A. KIEN THUC CAN NHO

1. Phuong trinh tich
Dé gidi phuong trinh tich (ax +b)(cx +d) =0, ta giai phuong trinh ax +b=0 va cx+d=0. Sau

d6 14y tit ca cac nghiém cia chiing.
Ta c6 thé viét: (ax+b)(cx+d)=0 < ax+b=0 hodc cx+d=0.

2. Phuong trinh chira 4n & miu

- Piéu kién xac dinh ciia mot phuong trinh:

Dbi v6i phuong trinh chtra 4n ¢ miu, ta thudng dit diéu kién cho 4n tt ca cac miu thirc trong
phuong trinh déu khac 0 va goi d6 1a diéu kién xac dinh (viét tit 1a PKXP) cta phuong trinh.

- Cach giai phuong trinh chira 4n & mau:

D¢ giai phuong trinh chita 4n & méu ta thuong thyc hién cac budc sau:
Buée 1: Tim diéu kién x4c dinh ctia phuong trinh.

Buée 2: Quy dong mau hai vé clia phuong trinh roi khir mau.

Buoc 3: Giai phuong trinh vira tim dugc.

Buée 4 (Két luan): Trong cac gia tri tim dugc cta an & Bude 3, gia tri ndo thoa man diéu kién
xac dinh chinh 1a nghiém cta phuong trinh da cho.

B. PHAN LOAI CAC BAI TAP
I. Phuong trinh tich

Bai toan 1. Giai phuong trinh:
a) 3x(x—1)—2(x—1)=0
b) x*—4—(x+5)(2-x)=0
) 2x° +4x” =x"+2x
Hudng dan: Bién d6i twong duong dua vé dang A(x)-B(x)=0.
Loi giai
a) Ta co

(1) c>3x(x—1)—2(x—l):0

Trang: 1.
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& (x—l)(3x—2) =0
< x—1=0 hodc 3x-2=0

< x=1 hodac x=—
3
. A A 2
Phuong trinh (1) c6 tap nghiém: § = {l;g} .

b) Ta cod
(2) & (x—2)(x+2)+(x+5)(x-2)=0
& (x-2)(x+2+x+5)=0
<:>(x—2)(2x+7)=0
< x—2=0 hodc 2x+7=0
< x=2 hoac x=——
2

Phuong trinh (2) c6 tap nghiém: S= {2;—%} .

¢) Ta ¢6

(3) & 2x* (x+2)—(x* +2x)=0

< 2x° (x+2)-x(x+2)=0

& (x+2)(2¢° -x)=0

& x(x+2)(2x-1)=0

& x=0 hodc x+2=0 hodc 2x—1=0

< x=0 hodc x=-2 hoac x:%

Phuong trinh (3) c6 tap nghiém: S = {0; —2;%} .

Bai toan 2. Giai phuong trinh:

a) X’ —1=x"—x (1)
b) 2x—5)Y —x*—4x—-4=0 ()
0) (x=2)(x*+3x-2)—x +8=0 (3)

Trang: 2.
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d) (x-3)>-9=0 4)
Loi giai

a) Ta co
(1)<:>(x—1)(x2+x+1)—x(x—l)=0
<:>(x—1)(x2+1):O
& x—1=0 hoic x* +1=0
ox=1 (xX*+1=0 vénghiémvi x’ >20=x"+1>0)
Phuong trinh (1) c6 tap nghiém: S:{l}.
b) Ta cod
(2) & (2x=5>—-(x+2)*=0
<:>(2x—5+x+2)(2x—5—x—2):0
<:>(3x—3)(x—7)=0
< 3x-3=0 hoac x-7=0

< x=1 hoac x=7

Phuong trinh (2) co tap nghi¢m: S = {1;7} .
c) Tacod

(3) & (x-2)(x* +3x-2) = (x—2)(x" +2x+4) =0

@(x—Z)(x2+3x—2—x2 —2x—4)=0
< (x-2)(x-6)=0

< x—-2=0hoac x-6=0

< x=2hodc x=6

Phuong trinh (3)c6 tap nghiém: S = {2;6}.
d) Ta c6

(4) & (x-3)"-3"=0

< (x-3+3)(x-3-3)=0

< x(x-6)=0

< x=0 hodc x-6=0

< x=0 hodac x=6

Trang: 3.
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Phuong trinh (4) c6 tap nghiém: § = {0; 6}.

Bai toan 3. Giai phuong trinh:

a) x’+x-12=0 (1)
b) x* +3x+2=0 (2)

c) 2x’+3x* —8x-12=0 (3)

d) X’ —4x’ —x+4=0 4)

Huréng dan: Phan tich da thirc & vé trai thanh nhan tir ta dua vé phuong trinh tich.

Loi giai

a)Taco (1) & x* —3x+4x-12=0
<:>x(x—3)+4(x—3):0

& (x-3)(x+4)=0

< x—3=0 hodac x+4=0

< x=3 hodc x=-4.

Phuong trinh (l) co tap nghiém: § :{3;—4}.
b) Tacod: (2) & x> +x+2x+2=0
(2)c>x(x+1)+2(x+1)=0

< (x+1)(x+2)=0

< x+1=0 hodc x+2=0

< x=-1hodac x=-2

Phuong trinh (2) c6 tip nghiém: § ={-1;-2}.
¢)Tacod: (3) & 2x° —8x+3x" —12=0

© 2x(x* —4)+3(x* -4)=0

& (% —4)(2x+3)=0

o (x-2)(x+2)(2x+3)=0

< x—2=0 hodac x+2=0 hodc 2x+3=0

< x =2 hodc x=-2 hodc x=—%

Phuong trinh (3) c6 tdp nghiém: S = {2; —2;—%} )

Trang: 4.
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d) Ta c6: (4) < (x*—4x*)—(x—4) =0
<:>x2(x—4)—(x—4):0
& (x—4)(x*~1)=0
<:>(x—4)(x—1)(x+1)=0
< x—4=0 hodac x—1=0 hodc x+1=0

< x=4 hoac x=1 hodc x=-1

Phuong trinh (4) c6 tap nghiém: S = {4;1;—1}.
Bai toan 4. Giai phuong trinh:
a) ¥ —x*—x-2=0 (1)
Huéng ddn: Phan tich vé trai thanh nhan tir.
Loi giai

a) Tacod (1) Sx -2 +x"=2x+x-2=0
o x° (x—2)+x(x—2)+(x—2):0
<:>(x—2)(x2+x+l):0

< x-2=0 hoic x*+x+1=0

b) x* =3x’ +3x° —x

=0

2)

2
S x=2 (Vix2+x+1:(x+%j +%>O nén phuong trinh x* +x+1=0 v6 nghiém)

Phuong trinh (1) c6 tap nghiém: S = {2} .
b) Ta cod
(2) < x(x' =3x" +3x-1)=0

< x(x=11 =0
< x=0 hodac x-1=0
< x=0 hodac x=1

Phuong trinh (2) c6 tap nghiém: § ={0;1}

Bai toan 5. Giai phuong trinh:

a) x'+2x° —4x-4=0 (1) b) x* +6x°+8=0

¢) X +6x* +11x+6=0 (3)

2)

Trang: 5.
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Loi giai

a) Taco (1) < (x* —4)+(2x’ —4x)=0

(¥ -2)(x* +2)+2x(x* -2)=0
( )(x +2x+2)
<:>(x—x/§)(x+x/§)(x2+2x+2)=0

S x-2=0 hoac x++/2=0 hodc x* +2x+2=0

<:>x:\/§ hoac x:—\/E

(Vi x> +2x+2=x>+2x+1+1=(x+1)> +1> 0 nén phuong trinh x° +2x+2 =0 vo nghi¢m)
Phuong trinh (1) c6 tap nghi¢m: S ={\/§;—\/E}.

b) Ta cod

Q) ©x*+2x" +4x° +8=0

& x* (x*+2)+4(x +2)=0

(&7 +2)(x +4)=0

< x*+2=0 hoic x*+4=0

(hai phuong trinh cubi ciing déu vo nghiém vi x> >0=x"+2>0, x*+4>0 )
Phuong trinh (2) ¢6 tap nghiém: S=.

c) Tacod

(3) ©x +x" +5x" +5x+6x+6=0

<:>xz(x+l)+5x(x+l)+6(x+1):O

& (x+1)] (+ +3x)+(2x+6) | =0
<:>(x+1)(x+3)(x+2)=0

< x+1=0 hoac x+3=0 hodc x+2=0

< x=-1 hodc x=-3 hoac x=-2

Phuong trinh (3) ¢6 tap nghiém: S = {-1;-3;-2}.

Bai toan 6. Giai phuong trinh:

a) (x" +2x+2)(x* +2x+3)-2=0 (1)

Trang: 6.
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b) (20° +3x—1) —5(2x> +3x+3)+24=0  (2)
c) (x+1)(x+2)(x+3)(x+4)—24=O 3)

Huéng din:
a) Nhan xét vé cac biéu thirc: x* +2x+2va x* +2x+3
Taddt: t=x>+2x+2 :>x27+2x+3=t+1
Ta goi la phuong phép dat an phu.
Loi giai

a)Pat: t=x"+2x+2 = x" +2x+3=1+1

Ta c6 phuong trinh: #(t+1)-2=0
St +t-2=0
St -1+t-1=0
S (E-Dt+D)+t-1=0
S (E-1)(E+2)=0
< t=1 hoac t=-2
+Véit=1,tacod: x*+2x+2=1
S (x+1)2 =0
&S x+1=0
&S x=-1
+Voit=-2,tacH: x* +2x+2=-2
& X +2x+4=0 vonghiém vi x> +2x+4=(x+1)>+3>0 véi moi x
Phuong trinh da cho c6 tap nghiém: S = {—1}
b) Pit: t=2x"+3x-1=2x> +3x+3=t+4
Ta c6 phuong trinh: > —5(t+4)+24=0
S -5t+4=0
St -4t—t+4=0
St(t-4)-(t-4)=0
S (t-4)(t-1)=0
<t—4=0hoac t—-1=0
< t=4 hodc =1
+Néut:4,tacé: 2x° +3x-1=4 < 2x* +3x-5=0
< 2x(x-1)+5(x-1)=0
< (x-1)(2x+5)=0
< x—1=0 hodc 2x+5=0

< x=1 hodc x=—75

+Néur=1,taco: 2x*+3x-1=12x+3x-2=0
&2 +4x—x-2=0
< (x+2)2x-1)=0
< x+2=0 hoac 2x-1=0

1
< x=-2 hoac x=5

Trang: 7.
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Phuong trinh (2) da cho c6 tap nghiém: S= {—2;%}

¢) Taco: 3) < [(x+D(x+4)][(x+2)(x+3)]-24=0
& (" +5x+4)(x* +5x+6)-24=0
Piat t=x"+5x+4= x> +5x+6=1+2
Ta c6 phuong trinh: #(t+2)—-24=0
S +2t-24=0
S +2t+1-25=0
& (t+1)=25=0
S (+1-5)+1+5)=0
S (t-4)(t+6)=0
& t=4 hoac t=-6
+Néu r=4,tacd: X’ +5x+4=4=x"+5x=0
< x(x+5)=0
< x=0 hoac x=-5
+Néur=-6,tacd: x>’ +5x+4=-6=x*+5x+10=0

@(x+§)2+1—5=0
2 4

Phuong trinh nay v nghiém vi vé trai luon duong véi moi x.

Phuong trinh (3) da cho ¢6 tap nghiém: S ={0;-5}

Ban hay gidi bai todn sau:

Gidi phuong trinh: (x + 1)(x + 2)(x + 4)(x + 5) -40=0
(Goiy: Taco: (x+1)(x+5)=x>+6x+5
(x+2)(x+4) =x"+6x+8
Pat £ =x"+6x+5
IL. Phwong tinh c6 tham s6

Bai toan 7. Cho phuong trinh: x° +x” +mx—4 =0
a) Tim m biét phuong trinh c6 mot nghiém 1a x =-2.
b) Giai phuong trinh véi m vira tim dugc ¢ cau a).
Loi giai
a) Vi x =-2 la nghiém ctua phuong trinh da cho nén thay x =—-2 vao phuong trinh, ta dugc

(=2)° +(=2)> +m(=2)—4 = 0

< —-8+4-2m-4 =0
< m=-4
b) Véi m =—4, ta c6 phuong trinh: x° +x* —4x—4 = 0
o (x+1)—4(x+1) =0
& (x+1)(x7-4)=0
< (x+1)(x-2)(x+2)=0
< x+1 = 0 hoac x—2 = 0 hoac x+2 =0
< x=-1 hoac x = 2 hodc x= -2
Phuong trinh da cho c6 tap nghiém: S = {—1; 2; —2}

Trang: 8.
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Bai toan 8. Cho phuong trinh: 4x” +4mx+m’* -25=0

a) Tim céc gia tri ciia m biét phuong trinh c6 mot nghiém x = -2
b) Giai phuong trinh véi moi gia tri tim dugc cau a).
Loi giai

a) Vix =-2 la nghi€ém cua phuong trinh da cho nén thay x = -2 vao phuong trinh ta duoc:

4(=2)" +4m(-2)+m*>-25 = 0
<16-8m+m* =25 = 0
oSm'—8m-9 =0
Sm’-9m+m-9 =0
< mm-9)+(m-9)= 0
< (M-9)(m+1)=0
& m=9 hoic m=-1

b)

+ Néu m =9, ta c6 phuong trinh:
4x* +36x+81-25=0
S 2x+9)°-5=0
< (2x+9-5)(2x+9+5) =0
< 2x+4)(2x+14) = 0

< x=-2 hodac x=-7

Vay vé1 m =9, phuong trinh c6 tap nghiém: § = {—2; —7}

+Néu m =—1, ta c6 phuong trinh:
4x* —4x+1-25=0
S 2x-17-5=0
< 2x-1452x-1-5) =0
< (2x+4)(2x-6) =0
< 2x+4=0 hodac 2x—-6=0
< x=-2 hodc x=3
Vay véi m =—1, phuong trinh ¢6 tap nghiém: S ={-2;3}
II1. GTAI PHUONG TRINH CHUA AN O MAU
Bai toan 9. Giai phuong trinh

x+2 x-2 4 x+1 x+2 4
a - == (1) b) - + 2
x—2 x+2 x" -4 x—1 x+3 x"+2x-3
1 3 5 x—1 1-2x 1
c - = 3 d + =
)x—S ~)c2—6x-|-5 x—1 3) ) X X +x x+1
Huong dan: - Tim bKXD
—TimMTC N
- Quy dong va khir mau

Loi giai

a)Tacod: x* —4=(x-2)(x+2)

PKXD: x*-4#0& (x-2)(x+2)#0
Sx-2#0vax+2+0
Sx#E2vax#E-2

MTC: x> -4

=0 (2)

(4)

Trang: 9.
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(x+2)° (x-2)° 4
N -4  xX-4 x-4
Khtr mau ta duoc:

X +4x+4-x"+4x—4=4

1
S8 =4 x= E(théa man DKXD)

Taco (1) =

Tap nghiém cua (1): S = {%}

Chii y: x*—4#0 < x#2 va x #—2 khong duoc viét:
< x#2 hodc x#-2
b)Taco: x*+2x-3z20< (x—1)(x+3)#0
< x—1#20 vax+3#0
Sx#lvax#-3

MTC: (x-1)(x+3)

(x+1)(x+3)_(x+2)(x—1)+ 4 _0

(x=Dx+3) (x=-D(x+3) (x-1D(x+3)

Khir mau ta dugc: x* +3x+x+3—x"+x—2x+2+4=0
< 3x =-9 & x =-3 (khong théa man DKXD)

Tap nghiém cta (2): Sz{@}

c)Tacd x* —6x+5 = (x—l)(x—S)

PKXD: (x—l)(x—5)¢0<:>x¢1;x¢ 5

MTC: (x—1)(x—5)

x—1 3 _ 5(x-=35)
(x—D(x=5) (x=1)(x=5) (x—I)(x—5)
Khir mdu ta duge: x — 1 — 3 = 5 (x-5)

—4x = =21

Tacod (2) <=

Taco (3) &

X= % (théa man BKXD)

Tap nghiém cua phuong trinh (3) : S = {%}

d)Taco x* +x =x (x+1)

DKXD: x(x+1)#0 x#0; x = -1

MTC: x (x+1)

(x—l)(x+1)+ 1-2x  x

x(x+1) x(x+1)  x(x+1)

Khrmiutaduoc: X’ +x —x -1 +1-2x =x ©x*-3x =0
<:>x(x—3) =0
< x = Ohodc x = 3

Vi x # 0 nén ta lay nghiém x = 3

Téap nghiém cta (4): S = {3}

Taco (4) &

Bai toan 10. Giai phuong trinh:

2 2
1 +2x -5 4 ) b) 2 3 3x X )

x—1 x*=1 x*+x+1

a)

x—1 x*=1 x*+x+1

Trang: 10.
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“Ix*+4 51
x+1 X =x+1 x+1

C) 3)

Loi giai
a) Taco : x’— 1 = (x—1)(x"+ x+ 1)

PKXD: (x—1)(x" + x+ 1) # 0
. 1y 3 T
xz-1WVix +x+1= x+5 +Z>0 vo1 moi x thudc R)

MTC: (x—l)(x2+ X+ 1)

X +x+1 N 2x* -5 _ 4(x-1)
(x-D(x*+x+1) (x=-Dx*+x+1) (x=D(x"+x+1)
Khir mau ta duoc: x°+ x +1 + 2x* —5= 4x — 4

S3xP-3x =0
<:>3x(x —1) =0

Taco: (1)

<x=0hodicx -1 =0
< x= 0 hoac x=1

Ddi chiéu véi didukién x # —1,ta léy nghiém x =0
Téap nghiém cua (1): S = {0}
b)Taco: x’ - 1 = (x—l)(x2+ X+ 1)
PKXD: (x—1)(x" + x+ 1) # 0
1Y 3
x#E-lvix’+ x+1= (x+—j +Z>Ovc'yi moi X thudc R
MTC: (x—l)(x2+ X+ 1)
Quy dong khtr mau, ta duoc:
2.( X+ x+ 1) — 3x =x(x—1)
S2x°+ 2x+ 2 - 3x'=x"—x
S2xP=3x-2=0

S2x—4x +x-2=0
<:>(x—2).(2x+1) =0

< x— 2 = 0hodc 2x+1 =0
< x = 2 hodc xz—% (théa man DKXD)
Tap nghiém cua (2):S = {2;_%}

c)Tacod: X’ + 1 = (x+1)(x2—x+ 1)

PKXD: x+1# 0

Trang: 11.
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2
1 ) . A
Sx#E -1 WVixX-—x+1 :(x——j +%>0Vél moi x thudc R)

MTC: (x+1)(x" = x+ 1)
Quy dong khir mau ta duoc
—Ix*+ 4 = 5.(x+1) — (xz—x +1)
~Tx*+ 4 = 5x+5- x"+x -1
—6x°—6x = 0
—6x (x+1) =0

&x=0hoacx +1 =20

< x = 0(khong théa man DPKXDP) hoac x =-1 (thoa man BPKXD)

Téap nghiém cta (3): § = {0}

Bai toan 11. Giai phuong trinh

13 1 6

a + = 1
) (x—3)(2x+7) 2x+7 x*-9 M
1 1 1
+ =— 2
X’ +4x+3 x*+8x+15 6 @
2 1 x—4
c + = 3
) 4—x* x*=2x x*+2x ®)
Loi giai

a) Ta co: x2—9:(x+3)(x—3)
DKXD: x+3#0;x—3#0 va 2x+7#0

<:>x¢—3;x¢3véx¢—%

MTC: (x+3)(x—3)(2x+ 7)

Quy dong va khir mau, ta duoc:
13(x+3)+x2 -9= 6(2x+7)

13x+39+x> -9 =12x+42
X’ +x-12=0
(x+4)(x—3)=0

x=-4 hoac x=3

Dbi chiéu voi PKXD, ta ldy x = —4 1am nghiém
Vay tap nghiém cta (1) 1a S ={-4}.

b) Taco: x* +4x+3=(x+1)(x+3);x° +8x+15=(x+5)(x+3)

PKXD: x+1#0;x+3#0 va x+5#0=> x#-1;-3;-5.

Trang: 12.
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MTC: (x+1)(x+3)(x+5)
Quy dong va khir mau ta dugc:

6(x+5)+(x+1)=(x+1)(x+3)(x+5)
¥ +9x° +11x-21=0

¥ =1+9x* =9 +11x—11=0

(x=1)(x* +x+1+9x+9+11)=0
(x=1)(x* +10x+21)=0
(x=1)(x+7)(x+3)=0

x—1=0 hodc x+7=0 hodc x+3=0

x=1 hodc x=-7 hoac x=-3.

Péi chiéu PKXD, ta ly: x =1;x=—-7 lam nghiém
Vay tap nghiém cua (2) 1a S ={1;-7}
Cach giai khac: PKXD: (xem cach gidi trén)

1 1

, ! 1
Tae0 @) = 3) (v +3)(x+5) 6

1 1 1 1
+

x+1 x+3 x+3_x+5

1
6

1 1

x+1 x+5 %
Quy dong va khir mau ta dugc: x*+6x—7=0
¥ —x+7x-7=0

x(x=1)+7(x-1)=0

(x=1)(x+7)=0

x=1 hodc x=-7

¢) Ta c6:

X =2x=x(x-2)

X +2x=x(x+2)

4—x =—(x—2)(x+2)

Trang: 13.
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PKXD: x#0;x#2 va x# -2
MTC: x(x—Z)(x+2)
Quy dong va khir mau, ta duoc: —2x+x+2 = (x—4)(x— 2)
—x+2=x"—-6x+8
X =5x+6=0
(x—2)(x—3)=0
= x—-2=0 hodac x-3=0
x=2 hoac x=3
Pbi chiéu voi PKXD, ta 1dy x =3 1am nghiém cua (3)
Vay tap nghiém cua (3) la: S ={3}.
Bai toan 12. Giai phuong trinh

1 B 3 4
4%x* —12x+9 9-4x* 4x*+12x+9

2 1 + 2 1 + 2 l + 2 1
X +5x+6 x +7x+12 x"+9x+20 x"+11x+30

a)

(1)

2)

1
8
Huwong dén: Phan tich cac mau thtrc thanh nhan tu, (0 phuong trinh (2) xem céch gidi cua bai
toan 11).

Loi giai

a) Ta co:

4x* +12x+9=(2x+3)’

9—4x* =—(4x* =9) =—(2x+3)(2x-3)
4x* —12x+9=(2x-3)’

DKXD: 2x+3#0 va 2x-3#0

3 . 3
SSX#E—— VAX#E—
2 2

MTC: (2x+3)" (2x-3)’

Quy dong va khir mau ta duoc:
(2x+3)" +3(4x” —9) =4(2x-3)’
4x% +12x+9+12x" =27 = 4(4x” —12x+9)

60x =54

Trang: 14.
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Y . ; 9
Doi chiéu voi BPKXD, ta lay x = 0

Vay tap nghiém cua (1) la S = {%} .
b) Ta co:

x2+5x+6:(x+2)(x+3)
x2+7x+12:(x+3)(x+4)
x? +9x+20:(x+4)(x+5)

x? +11x+30:(x+5)(x+6)

bKXD: x#-2;-3;-4;-5;-6
Khi do6:

1 N 1 N 1 . 1
(x+2) x+3) (x+3)(x+4) (x+4)(x+5) (x+5)(x+6)

1 1 1 1 1 1 1 1 1
- + - + + + - =—
(x+2 x+3 (x+3 x+4J (x+4 x+5j (x+5 x+6j 8

1 1

(2)=

1
8

x+2 x+6 %
8(x+6)-8(x+2)=(x+2)(x+6)
x> +8x-20=0

x> +10x—2x-20=0
x(x+10)=2(x+10) =0

(x+10)(x—2):O

x+10=0 hodc x-2=0

x=-10 hoac x=2

Doi chieu BPKXD, ta thdy x =—10 va x =2 déu thoa man.

Vay tap nghiém cua (2) 1a S ={-10;2}.
Nhan xét:

+) Ban c6 thé giai phuong trinh sau theo cach trén:

1 1 1 1 2x+1

2t ) ) (x+2) (42)(x3) (x43)(x+4)  x(x+4)

Trang: 15.
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+) Ban hay dat ra vai bai toan twong tu nhu bai todn 4b).
Bai toan 13. Giai va bi¢n luan phuong trinh sau:

x+m x+3 2m+5

Q) = (1) b)m-5+72=0 ()
0 2" 3)
x—1

Huédng din: Xem tom tat cach giai & phan A .

Loi giai
a) DPKXD: x—-1#0va x-2#0&<x#1 va x#2
MTC: (x—l)(x—Z)
Quy dong va khir mau, ta dugc:
(x+m)(x—2)=(x+3)(x—l)
X' =2x+mx—2m=x"—x+3x-3
(m—4)x:2m—3 (*)
+Néum-4=0=m=4
Tacod (*) < 0x=5 (v6 nghiém)

+Néu m—-4-0=>m=4

2 _
Tacod (*) = x= m-3

m—4
Vixglvaxz2= 23 1w 213 40

m—4 m—4

=>m#—1 va 2m-3#2m—8§
=>m=#-1
Pap sb:

+) m# -1 va m#4. Tap nghiém cua (1): S= . m_43}'
m_

+) m=-1 hoac m=4. Tap nghiém cua (1): S=O.
b) BPKXD: x # 2. Khi do, ta co:
(2):(m—S)(x—2)+2m+5:0(:>(m—5)x=—15 (*)

+Néu m=5.Tacd (*)<:>x:_—15
m-—5

Vix#2= ¢2(m¢5)
m->5

—15#2m—-10

m#——

Trang: 16.
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% 5, o A A
Dép s0: +) m = 3 hoac m=5. Tép nghiém cia (2): S=C.

)Néu m=5 va m# —%. Tap nghiém ciia (2): S = {51—5} .

c) bKXb: x#1
Quy dong va khir mau, ta duoc:

2m—2:(m—1)(x—1)<:>(m—l)x:3m—3 (*)
+Néu m-1=0=m=1
Taco (*) < 0x=0 (ludn ding v6i moi x)

+Néum-120<m=1
Ta cod (*)<:>x=3

Pap s6: + Néu m =1. Tap nghiém cua (3): S=R
+Néu m# 1. Tap nghiém ctia (3): S ={3}.

Bai toan 14. Tim m dé phuong trinh sau v nghiém:

1-x N x—=2 _ 2(x—m)—2

X—-m XxX+m m’ —x’
Huwéng din: Tim DPKXD va dua phuong trinh vé dang ax +b=0, xét a=0.
Loi giai
Taco: m* —x* = —(x2 —mz) = —(x—m)(x+m)

DKXD: x+m#0va x—-m#0< x#1tm
Quy dong va khir mau, ta dugc:

(1—x)(x+m)+(x—2)(x—m):2—2(x—m)
(2m—1)x=m-2(*)

+ Néu 2m—1=o@m=l

Ta cod (*) < 0x= _?3 (v0 nghiém)

. 1 -2
+Neu m#—, taco ( *)<:>x=m—
2 2m—1
, m-—2 5
Xétx=mesS——=mSm-2=2m" —m
2m—1

2m* -2m+2=0=>m*-m+1=0

2
[m - %) +% =0 (khong xay ra vi vé trai luén duong)

Trang: 17.
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-2
Xét x=—mc>m—:—m<:>m—2:—2m2+m
2m—1

om’=leom=+]
. ) ) 1
Dap so: Phuong trinh v6 nghiém khi m = 5 hodc m=4=1.

Nhan xét: Qua cach gidi trén, ta c6 phuong trinh da cho c6 nghi¢m khi m # ) va m==l].

(Phuong trinh c6 nghiém x = m=2 ).
2m—1

2m 8m

Ne o s \ 2 . . A X
Bai toan 15. Tim m d¢€ phuong trinh sau c6 nghi¢m: - =7
X—m X+m X —m

Loi giai

Ta cé: x* —m* :(x—m)(x+m)
PKXD: x-m#0va x+m#z0< x#+tm
Quy dong va khir mau, ta dugc:

x(x+m)=2m(x—m)=8m’
x'—mx—6m° =0

x> +2mx —3mx—6m*> =0
x(x+2m)=3m(x+2m)=0
(x+2m)(x=3m)=0
x+2m=0 hodc x-3m=0
x=-2m hoac x=3m

Néu 2m#m va 2m#-m=>m#0

Tuong ty: 3m#=tm=>m =0

Phuong trinh c6 nghiém (x =-2m;x = 3m) khi m=0
Nhan xét: véi m =0 phuong trinh da cho vo nghiém.

Trang: 18.
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Bai 5. BAT PANG THUC VA TiNH CHAT

A. KIEN THUC CAN NHO
1. Bt dang thic

o Nhic lai thir tw trén tap s6 thuc
Trén tap sb thuc, voi hai s a va b ¢6 ba trudong hop sau:
a) S6 a bangsd b, kihiéu a=b;

b)Sb a lénhonsd b, kihidu a>b;
¢) S6 a nho hon sb b, ki hiéu a <b.
v S6 a 16n hon hodc bang sb b, tirc 1a a > b hodc a=b, ki hiéu a>b.
v S6 a nho hon hodc bang sb b, tirc 1a a <b hodc a=b, ki hiéu a<b.

e  Khai ni¢m bat ding thirc
Ta goi hé thirc dang a > b (hay a <b,a >b,a <b) 1a bat dang thic va goi a 1a vé trai, b 1a vé phai
ctia bat ding thtc.
Chii y: Hai bat dang thic 1<2 va —3< -2 (hay 6>3 va 8>5) dugc goi 12 hai bat dang thiic cling
chiéu. Hai bit dang thirc 1<2 va -2 > -3 (hay 6 >3 va 5<8) duogc goi la hai bat déng thirc nguoc
chiéu.

e  Tinh chit bic cdu: Néu a<b va b<c thi a<c.
Chii y: Tuong tu, cac tht ty 16n hon (>), 16n hon hodc bang (>), nho hon hoic bang (<) ciing ¢6
tinh chat bac cau.

2. Lién h¢ giira thir tu va phép cong

Khi cong cung mot s vao hai vé cia mdt bat dang thic ta duge mot bat dang thirc méi cung chiéu
v6i bat dang thire da cho.
Véibaso a,b,c, taco:

v Néua<b thi a+c<b+c;
v Néu a<b thi a+c<b+c;
v Néua>b thi a+c>b+c;
v Néua>b thia+c>b+c.
3. Lién h¢ giira thir tw va phép nhan

o Khi nhan ca hai vé ctia mot bat dang thirc voi cing mot sé duong, ta duge bat dang thirc mdi cling
chiéu véi bat dang thirc da cho.

Véibasd a,b,c va ¢>0, ta co:
Néu a<b thi ac<bc;
Néu a <b thi ac<bc;

Néu a>b thi ac>bc;

AN N NN

Néu a>b thi ac>bc.

o Khi nhan ca hai vé cua mdt bat dang thire voi cung mot so am, ta duoc bat dang thirc méi ngugc chicu
v6i bat dang thirc da cho.

Trang: 1.
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Véibasd a,b,c va <0, ta co:
v Néu a<b thi ac>bc;
v Néu a<b thi ac>bc:
v’ Néu a>b thi ac<bc;
v Néu a>b thi ac<bc.
B. PHAN LOAI CAC BAI TAP
I. Lién hé¢ giira thir tw va phép cong
Bai toan 1.
a) Néu x > y . Ching minh rang x+y>2y.
b) Cho a > b . Ching minh rang 2a+b>a+2b.
Huéng din: Ap dung tinh chit a>b=a+c>b+c.
Loi giai
a)Taco: x>y=>x+y>y+y hay x+y>2y
b)Tacé: a>b=a+a>b+a
=2a>b+a
=2a+b>b+a+b
Hay 2a+b>2b+a (dpcm).
Bai toan 2. Vi m bat ki, ching to:
a) l+m<2+m;
b) m—1<m;
) m(m+2)<(m+1)*
Huéng din: Ta c6 thé dung phép bién ddi twong dwong va ap dung tinh chat ¢ phan 4.
Loi giai
a) Talubncod: 1<2=1+m<2+m (dpcm).
b) Tacd: —1<0&= —1+m<0+m
hay m—1<m (dpcm).
c) Tacod m(m+2)<(m+l)2
oSm'+2m<m’+2m+1
< 0 <1 (luén dung)
Ban c6 thé viét:

Taco: O<l=>m* +2m+0<m’ +2m+1

Trang: 2.



PHAN LOAI VA GIAI CHI TIET CAC DANG TOAN 9
= m(m+2)<(m+1)* (dpem).
Bai toan 3.
a) Chuing minh rang: (x+1)* >4x;
b) Chimng minh rang: x* +* +2>2(x+y);
¢) Chtng minh rang: (x—y)* < 2(x2 +y2).
Huéng din: Ap dung tinh chit 4 va bién d6i twong dwong.
Loi giai
a) Ta co:
(x+1)> > 4x
< xP+2x+1>4x
< x’+ 2x+1+(—4x) > 4x+(—4x)
S xP=2x+120
& (x—1)> >0 (ludn ding véi moi x e R)
Nhin xét: Phép bién doi trén, ta c6 thé thay do 1a viéc "chuyén vé mot s6 hang thi doi dau".
b) Tacod: x> +y° +2>2(x+y)
SX+Y +222x+2y
& (&7 =2x+1)+ (¥ —2y+1)20
& (x=17 +(y=1)* 20 (ludn dang véi moi x,yeR)
c) Taco: (x—y)* < 2(x2 +y2)
S X =2xp+y’ <2x7+2)°
S0<2x° +2y" —x +2xp —y?
S0<x +2xp+)°
<0< (x+ ) (ludn ding véi moi x,y e R)
Bai toan 4.
a) Chimg minh rang néu x+4y =1 thi 5(x2 +4y2) >1.
b) Chiing minh rang néu x+y =1 thi 2(x2 +y2) >1.
Huéng din: a) Tacod x+4y=1=>x=1-4y.

Thay x vao bat dang thirc cdn chirg minh va bién dbi twong duong.

Trang: 3.
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Loi giai

a)Taco: x+4y=1=x=1-4y

Thay x vao bat dang thirc 5(x2 +4y2)21 ta co:

S| (1-4y) +4y" |21

& 5(1-8y+16y° +4y7)>1

©5(20y° -8y +1) =1

<100y* —40y+5>1

&100y> =40y +5-1>0

&100y* =40y +4>0

< (10y—2)* >0 (ludn dung).

b)Tacd: x+y=1=y=1-x

Thay y vao bit dang thirc 2(x2 +y2) >1 ta dugc:

2[ ¥ +(1-x) |21

& 2(x* +1-2x+x7) 21

S 27 +2—-4x+2x" >1

S4x’ —4x+2-121-1

& (2x—1)* > 0 (ludn dung).
Bai toan S.

a) Chung minh rang: (x+ y)> < 2(x2 +y2).

b) Cho x> +y° =1, chimg to (x+y)* <2.
Hwéng din: a) Bién doi trong duong.

b) Ap dung bat dang thirc ¢ cau a).
Loi giai

a) Taco: (x+y)* < 2<x2 +y2)

S X+ 2xy+ T <2x7+2)°

S0<2x° +2y* —x" -2xy -y’

S0<x—2xy+y’

<0< (x—y)* (ludn dung).

b) Thay x* +y* =1 vao bat dang thirc & cau a), ta duge: (x+y)’ <2.1< (x+y)’ <2.

Trang: 4.
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Bai toan 6.
a) Chimg minh rang: (2x+ y)* < 5()c2 +y° ) .
b) Chiing minh rang: (x+ y)* > 4xy .
Huéng din: Bién ddi trong duong.
Loi giai
a) Taco: 2x+y)’ < 5()62 +y2)
& 4x7 +dxy+ Y <5x°+5)°
& 0<5x +5y* —4x* —dxy—y°
S0<x’ —dxy+4y°
<0< (x-2y)” (ludn ding).
b) Tacoé: (x+y)* > 4xy
& X +2xy+ 7yt > 4xy
S X+ 2xp+y  —4xy =0
S xP-2xp+y* =0
& (x—y)” >0 (luon dung).

I1. So sanh hai sé
Bai toan 7. Cho a—b=5.So0sanh a va b.

Huéng din: Tacd a—b=5<a=bh+5

Pua vé so sanh b va b+5.

Loi giai
Tacd: a—-b=5=a=5+b
Tathdy: 0<5=b+0<b+5
=b<b+5hayb<a.

Bai toan 8.
a) Sosénh a va a+1.
b) Cho x+1<y+1.Sosanh x va y.

Loi giai
a)Tacd: 0<l= O+a<l+a hay a<a+1
b) Tacd: x+1<y+1

=>x+l-1<y+1-1

=>x<y

Trang: 5.
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Bai toan 9.
a) So sanh 4x° —4x+5 va 4.
b) So sdnh x> +2x+3 va 2.
Huéng din: Pua vé téng hodc hiéu binh phuong.
Loi giai
a) Taco: 4x” —4x+5=4x> —4dx+1+4=2x-1)" +4
Vi (2x-1)’20< 2x-1)>+4>0+4=4

Vay 4x’ —4x+5>4
X , . 1
(Dau "=" x4y ra khi sz).

b) Tacé: x* +2x+3=(x+1)"+2
Vi(x+1)°’20=(x+1)°+220+2=2
Vay x> +2x+3>2
(Dau "="xay ra khi x=-1).
Tir két qua bai toan trén, ta c6 bai toan sau:
Tim gia tri nho nhét ciia biéu thuc:
M, =4x> —4x+5.
M, =x*+2x+3.
I11. Bai toan cuec tri (Tim gi4 tri 16n nhat, nhé nhat cia biéu thirc)
Bai toan 10. Tim gié tri nho nhét ciia biéu thuc:
a) A=x"—4x+5;
b) B=x"+y"-2x-2y+2;
c) C=x"+2y"+2xy+6y+9.
Huéng din: Xem Loi giai bai toan 6 va 9.
Loi giai
a)Taco: A=(x-2)"+1>1 (vi (x—2)>>0,v6imoi xeR)
Vay gié tri nho nhit ciia 4 bang 1.
Dau"="xayra ©x-2=0<x=2.
b) Tacd B=(x—1)"+(y—1)° >0 (xem bai toan 6)
Vay gia tri nho nhit cia B bang 0.
Diu"="xayra < x—1=0 va y—1=0

Sx=y=1.

Trang: 6.
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c)Tacod: C=(x+y) +(y+3)> =0
Viy gia tri nho nhit cia C bang 0.
Dau"="xdyra < x+y=0va y+3=0
&S x=3vay=-3.
Ta con c6 thé tim gia trj nho nhét cua biéu thic:
M =x>+2y" +2xy+6y+10.

Bai toan 11. Tim gia tri nho nhét cua biéu thic:
M =x"+y’biét x+y=1.
Huwéng din: Xem bai toan 4.
Loi giai
Taco: x+y=1=y=1-x
Thay y vao biéu thirc M, ta duoc:

M =x"+(1-x)

=x+1-2x+x*=S+0<+1

=2x?—2x+1

L £ ;o1
Vay gia tri nho nhat cia M bang 3

. 1
Dau “=" x4y ra @x—5=0 vay=1-x

1
@x:y:z

Bai toan 12. Cho x>0;y >0 va x” + > =2. Tim gi4 trj 16n nhét ctia biéu thirc: 4=x+ y
Huéng din: Xem 10i giai bai 5.
Loi giai
Theo két qua bai toan 5a) ta cé: (x+ y)* < 2(x2 + yz)
Vi X+’ =2=(x+y)'<22=4

= x+y<2 (vix>0;y>0)

Trang: 7.
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Vay gia tri 16n nhit cia A4 bang 2.

Dau"="xayra < x+y=2 va x* +y’ =2

(tatim duge: x=y=1)

Nhan xét: Ta c6 thé xét khong can diéu kién x>0,y >0.

Trang: 8.
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IV. Lién hé¢ giira thir tw va phép nhan

Bai toan 13. Chtig minh rang:
a)Neéu a>b thi 2a-3>2b-4.
b)Néu a>1 thi a>—a>0.
¢)Néu 0<x<1 thi x> <x.
Hwéng din: Ap dung tinh chit: a<b va ¢>0= ac<bc

a>bvab>c=a<c.
Loi gii
a) Tacod: 2>0 va a>b = 2a>2b (nhan 2 vé véi 2)
=2a-3>2b-3

Laico: -3>-4=2b-3>2b—4
Vay 2a—-3>2b-3 va 2b—-3>2b—-4

= 2a—-3>2b-4 (dpcm)

b)Tacé: a>1val>0=a>0
Vaya>lvaa>0=aa>la

=a’>a

=a'-a>a-a=0
= a’ —a>0 (dpcm).
¢) Tir gia thiét ta co: x>0 va x<1

= x.x <x (nhan hai vé véi x>0 )

= x* <x (dpcm).
Nhan xét:
+) V61 0 < x <1 tuong tu ta chimg minh dugc:

x<xhxt<x?
Vay: 0<x<l=0<..<x'<x <x’<x<l1

+)Véi x>1,tacoh: I<x<x’<x’ <x*<--

Bai toan 14. Cho a > b > 0. Chimg minh a*> > b>.
Huwéng din: Ap dung tinh chat: ¢ >0 va a>0= ac > bc va tinh chat bic cau.
Loi giai
Tacod a>b va a>0= a.a>ab hay a* >ab
Tuong tu: a>b va b>0=>ab>bb hay ab>b’
Vay a’ >ab va ab>b> = a’> >b*> (dpcm)
Nhan xét: Chirng minh tuong ty, ta cling co:

Trang: 9.
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a>b>0=da’>b*:a" >b*; vv...

Bai toan 15.
a) Cho a <b.Ching minh 2-3a>1-3b.
b) Cho a>b. Ching minh 2(1—a)<2(1-5).
Loi giai
a)Taco a<b va -3<0=>-3a<-3b=>1-3a>1-3b

Laico 2>1=2-3a>1-3a
Vay 2-3a>1-3a val-3a>1-3b

= 2-3a>1-3b (dpcm).
b) Tacé a>b va -1<0
=-a<-b
=>1l-a<1-b
:>2(1—a)<2(1—b) (dpcm).
Bai toan 16. Cho a<b va c<d = a+c<b+d
Loi giai

Tacoa<b=a+c<b+c (1)
Laicé c<d=c+b<d+b (2)
Tir (1) va (2) theo tinh chat béc cau, ta c6:

a+c<b+d (dpcm)

Nhén xét: Tinh chit ndy c6 thé phat biéu nhu sau:
"Ta c6 thé cong vé véi vé hai bat dang thie cing chiédu:

a<bvac<d =>a+c<b+d

Hoac a>bvac>d = a+c>b+d
Bai toan 17. Cho a.,b,c,d 13 cac s6 duong a>b va c¢>d.
Chimg minh rang ac > bd .
(Ta c6 thé viét: Néu a>b>0 va ¢ >d >0 thi ac>bd : Nhan vé vi vé hai bat ddng thirc cung
chiéu voi diéu kién cac vé déu duong).
Loi giai

Taco a>b vac>0=ac>bc (1)

Laicod ¢>d va b>0= bc>bd (2)

Tir (1) va (2), theo tinh chét bic cdu, ta co: ac > bd (dpcm).

Nhén xét: Néu 0<a <b va 0<c<d thi ac <bd (chitng minh tuong tu).

Trang: 10.
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Bai toan 18.
a) Cho a >0 va b >0. Ching minh rang %+222.
a
a+c
b+c’

b) Cho 0<a <b va ¢ >0.Ching minh rang: %<
, C s 1 1
¢) Cho a > b > 0. Chung minh rang: —<—b.
a

d) Cho a>0;b>0.Ch1'rngminhr5ng1+L2 4 .
a b a+b

Huéng dan: C6 thé bién ddi twong duong.

Loi giai

>2

2 2
a) Ta co: g+222©a b
b a ab

via>0 vab>0= ab>0 néntaco:

2 2 2 2
a +b 22<:>aba +b
ab ab

>2.ab

& a’+b*>2ab
& a’-2ab+b* >0
2 A ,
< (a-b) 20 (luén dung)

9 o Lb+e) <2 (bte)

b) Ta co: 4 <
b+c b b+c

<:>a(b+c)<(a+c)b
<:>a(b+c)<(a+c)b
& ac<be(vie>0)

< a < b (ludn dang, theo gia thiét 0<a<b )
Nhdn xét: Ta c¢6 thé lam nhanh hon, bang cach "nhan chéo”.
a+c

Tacé:%< <a(b+c)<b(a+c) (vit b>0;b+c>0)

b+c
< ab+ac<ab+be
& ac < be

< a<b.

Trang: 11.
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c¢) Ta co: l<i<:>l b<i. b vib>0)
a b a b

<:>2-a<1.a(via>0)
a

< b<a (lubn dang vi theo gia thiét a >b>0 ).

d)Tacé:l+lZ 4
a b a+b

<:>(a+b)(l+%j24 (via>0;b>0=>a+b>0)

a

<:>a-l+£+é+b-ls4
a b a

©ﬂ+2+224
a

o %i >2 (day la bai toan a))
a

Nhn xét: Ta c6 thé viét: (a+ b)(h%j >4 (a>0;b>0).

a
Bai toan 19. Cho £ << 5> 0; d > 0. Chimg minh ring £ < 27€ . €
a b+d d
Loi giai
Ta chiing minh iy arce
b+d
That vay: < are
b b+d

<a(b+d)<b(a+c)(vib>0;d>0=b+d >0)

< ab+ad <ba+bc

< ad <bc
a c . NN SR
©g<g(V1b>0;d>0Vaglathletdacho)

atc C
< —

Chtrng minh tuong tu: V6i b >0, d >0, ta cod .
b+d d

Trang: 12.
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Bai toan 20. Cho 2x+1<2y+1.Sosanh x va y?
Huwéng dén: Dung phép bién dbi twong duong.

Loi giai

Taco 2x+1<2y+1&<2x+1-1<2y+1-1

& 2x<2y
1 1
S2x-—<2y-—
2 S
S x<y.

Bai toan 21. Cho 1-3a>1-3bh.Sosanh a va b ?
Huwéng din: Bién d6i tuong duong.
Loi giai

Tacd: 1-3a>1-3b<= —-3a>-3b @(—%j(—?)a)é[—%j(—%) < a<b

Bai to4n 22. So sanh a,b biét: 2a+5<2b+5.
Loi giai

Tacd: 2a+5<2b+5<2a<2b
Sa<b.

Bai toan 23. S6 a 1a s6 am hay duong, néu: —3a >—5a?
Loi gidi

Néu a<0 va -5<-3=-5a>-3a
Trai gia thiét: —3a > —5a

Néu a=0=(-3).0=(-5).0 (khong ding)
Vay a>0 (lac do taluon cd6 -5<-3=—-5a>-3a)

Bai toan 24. Cho x> 0,x #1. So sanh x+l va 2.
X

< 1
Huong dan: Cho x=3:>3+§>2.

Ta chung minh: x+12 2(x>0).
X

Loi giai

Trang: 13.



PHAN LOAI VA GIAI CHI TIET CAC DANG TOAN 9

1
Ta ching minh x+—>2 (x>0,x#1)
X

2

Ta co: x+122<:>x +122

X X

<P 41> 2x (Vix>0)
S xT-2x+120

& (x—1)° >0 (ludn dung)

Vi x¢1:>(x—1)2>0:x+l>2.
X

Nhan xét: Bai toan sau day cling dugc xét tuong tu:

4x* +1

So sanh va 4 (véi x>0).

X

V. BAI TOAN CUC TRI

. r 3 . . 5 A 5 < A J 1 I
Bai toan 25. Tim gia tri nhd nhat cua bicu thuc 4 =x+—; véi x>0.

x
Huwéng din: Xem bai toan 24.
Loi giai
N r 1
Theo bai toan 11,taco voi x>0:x+—=>2.
R
Vay gié tri nho nhit cia 4 bang 2.
Dau "="xayra < x=1
4x* +1
Tuong tu: ————~ >4 (x>0)
x
Sdx’+124x
S 4x? —4x+120
o (2x-1) 20
Ay M= 2 1
Déu "=" xay ra <:>x:5.
e ; 2 1
Bai toan 26. Tim gia tri nho nhat cua bi€u thic P=———.
—x"+2x-5

Huong din: —x* +2x-5=—(x" -2x+1)-4=-4—(x-1)" <-4

Loi giai

Trang: 14.
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Taco: P= =

Viy gia tri nho nhit cia P bang —%.

Dau "="xayra < x=1.
Bai toan 27. Tim gia tri nho nhét cua biéu thirc P = x> + .
Huwéng din: T x+y=1= y=1-x.Thé y vao biéu thirc P.

Loi giai
Taco: x+y=1=>y=1-x.
Thé vao P, taduoc: P=x’ +(1 —x)2
=2x" —2x+1

:2(x2 —x)+1

=2 xz—Zx‘l+l 1 +1
2 4) 4

1 11
=S|l xXx—=| +t—2—
2 2 2
A . . 5 A 5 M 1
Vay gia tri nhd nhat cua P bang )
Aanm_ngz 1 \ 1
Dau "= xayra@ngvax-i-y:l@x:yzg

Ban c6 thé xét bai toan sau:
Tim gi4 tri nhé nhét cua biéu thirc: P =4x+y* voi 4x+y=1.
(Taco 4x+y=1=y=1-4x.

Thay y vao P,tadugc: P=4x"+(1-4x)* =20x" —8x+1

:>5P21:>P2§.

. . .1
Vay gia tri nhé nhat cua P bang g

An_n 2 1 A 1
Dau "=" xay ra <:>ng va yzg

(Ban can suy nghi mot chut dé xét 5P).

Trang: 15.
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Bai toan 28. Tim gié tri 16n nhat cua biéu thic P =

Huwéng din: Ap dung bat dang thirc (a+b)* > 4ab .
(Xem bai toan 3a) §1 Lién hé giita thir ty phép cong: (x+ 1)2 > 4x
Loi gidi

Taco: (x+1)° > 4x (Xem bai toan 3.a; §1)

MZ4:> X 231
X (x+1) 4

Vix>0=>

s : 1
Vay gia tri 16n nhat cia P bang rk
Dau "="xdyra < x =1

1 ..
(le)2 <— (v6i x> 0)

Nhdn xét: Ban c6 thé suy nghi dé tim cach chimg minh:

1
Céch khac: Dt y=x+1= P=2"—~.

y

2
R SR , X+
Bai todn sau: Tim gia tri nhé nhat cta bi€u thic P = ( ) (x > O) .
X

2
el X +2x+1
Loi giai nhu sau: P=——=x+2+—.
X X

Ta cod x+122:>P:x+%+224.
X

Vay gia tri nho nhit cua P bang 4.
Dau"="xayra < x=1
Ban hay gidi bai todn sau:

x*+1

(x>0)

Tim gi4 tri nho nhét cia biéu thirc: P =
X

Loi giai

2 _1\2
=4x 4x+1+4x=(2x 1) 4>

P >4

X X
Vi x>0 va(2x—1)" >0.
Vay gié tri nho nhit cia P bang 4.

z . 1
Dau "="xayra < x = 5"

Trang: 16.
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(x+y)2
4

Bai toan 29. Chig minh rang: xy <

Huwéng din: Bién d6i tuong duong.
Loi giai
(x+ y)2

Ta co: xy <
=Ty

& dxy < (x+y)2

S dxy <xP+2xp+ 9
S0<x =2xp+y°
& 0< (x—y)* (ludn ding)
Dau"="xay ra < x=y.
Nhan xét:

+ Cho x+y=_S (khong d6i), ta c6 két qua: Néu hai s6 c6 tong khong ddi thi tich cua chung dat
gia tri 16n nhat khi hai sb bang nhau.

+ Cho hai s6 duong c6 tich khong dbi thi tong cta chiing dat gia tri nho nhat khi hai s6 bang
nhau.

Ap dung:
Cho hinh chir nhat ¢6 chu vi 20 (m) , tim hinh chir nhét c6 dién tich 16n nhét.
Huwéng didn: Goi x 1a chiéu dai cua hinh chit nhat,

chiéu rong sé la: % —x=10—x (10 mla ntra chu vi hinh chir nhat)

Dién tich hinh chir nhat la: (10— x)x
Vay tich (10 —x)x dat gié tri 16n nhit < 10—x=x

<= 2x=10
Sx=5

Khi x=5=10—-x=5

Vay trong cac hinh chit nhat ¢6 chu vi 10 m (khéng d6i) thi hinh vudng cé dién tich 16n nht.

N [ . 5 A 5 s R Ja 1
* Cho x> 0. Tim gia tri nho nhat cia biéu thirc x+—
X

1 .
Taco: x-—=1 (khong doi1)
X

1 L % 1
Vay x+— dat gié tri nhé nhat < x =—
X

=

Trang: 17.
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Vi x>0,néntaldy x=1.
T S 1. .
Gia tri nhé nhat cua x+— bang 2 (véi x=1).
X

Bai todn twong tu:
Tim gia tri 1on nhét ciia biéu thuc P = x° (1 - xz)

x2+1

Tim gia tri nho nhit cua Q = (x>0).

X

Trang: 18.
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Bai 6. BAT PHUONG TRINH BAC NHAT MQT AN
A. KIEN THUC CAN NHO.
1. Khai niém bat phwong trinh bic nhat mét an.
* Bit phuong trinh dang ax+b <0 (hodc ax+b>0,ax+b<0,ax+b >0 ) trong d6 a,b 1a hai s6 da cho,

a#0 dugc goi la bat phuong trinh bac nhét mot an x.

* Nghiém cua bat phuong trinh:

-8 X, la mot nghi¢m cua bét phuong trinh A (x) <B (x) néu 4 (xo) <B (xo) 1a khing dinh dung.
- Giai mot bat phuong trinh 13 tim tt ca cic nghiém ciia bat phuong trinh do.

2. Cach giai bat phwong trinh bic nhit mét an

* Bét phuong trinh bac nhat mot 4n ax+b < 0(a #0) duoc giai nhu sau:

ax+b<0
ax<-b.

. b
-Néu ¢ >0 thi x<——.
a

. b
-Néu a <0 thi x>——.
a

Chii y: Céc bat phuong trinh ax+b > 0,ax+b<0,ax+b>0 dugc giai twong tu.

B. PHAN LOAI CAC BAI TAP
I. Giai bat phwong trinh
Bai toan 1. Giai bat phuong trinh:

a) x—5>4 (1) b) 8x+2<7x-1 (2)

c) 3x>-4x+1 3) d) 3x+4>2x+3 4)

Loi giai

a)Taco(l) ©x>4+5<x>9.

Vay nghiém ctia bat phuong trinh (1) 1a x> 9.

b) Taco (2) & 8x—-Tx<-1-2x<-3

Viy nghiém cua bat phuong trinh (2) 1a x < -3.

c)Taco(3) @ 4x-3x>1<x>1

Vay nghiém ctia bat phuong trinh (3) 1a x > 1.

d)Taco (4) ©3x—-2x>-4+3x>-1

Viy nghiém cua bat phuong trinh (4) 14 x> —1.

Bai toan 2. Giai bat phuong trinh:

a) —4x<12 (1) b) —x>2 )
¢) 3x<4 3) d) 5-2x>0 (4)
€) 2—5x<27 (5) f) 3—4x>31 (6)

Trang: 1.



PHAN LOAI VA GIAI CHI TIET CAC DANG TOAN 9
Loi giai
a) Taco (1) < (—4x):(-4)>12:(-4) < x> -3
Vay nghiém ctia bat phuong trinh (1) 12 x > -3.
b) Taco (2) < (—x) : (-1)<2: (1) x<-2
Vay nghiém cua bat phuong trinh (2) 13 x < 2.

c) Taco (3) <:>x<g

Vay nghiém cta bat phwong trinh (3) 1a x < % .

d) Taco (4) < —2x>-5.
& (-2x):(-2) £(-5):(-2)

5
&S x<—.
2

Vay nghiém ctia bat phuong trinh (4) 1a x < % .

e) Tacd (5) < —5x<27-2

< —5x:(=5)=25:(-5)

S xz2-5
Vay nghiém ctia bat phuong trinh (5) lax>-5
f) Tacod (6) < —4x>31-3

< —4x:(—4)<28:(-4)

S x<-T7
Vay nghiém ctia bat phuong trinh (6) lax<-7

Bai toan 3. Giai bat phuong trinh:

2 1
—x>-6 1 b)3——x>2
a) 3" (1) ) 2"
4
O 6-2x<d () g ¥
5 5
Loi gidi
a) Ta co (1)<:>—x—>—6%

< —x>-9

Vay nghiém cua bat phuong trinh (1) la—x>-9

(2)
(4)

Trang: 2.
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b) Ta co (2)@—%x>2—3

o (—%xj.(—4) <(=1).(—4)
<> x<4

Vay nghiém cua bat phuong trinh (2) lax <4

¢) Tacd (3)<:>—§x<4—6

10
o x>—
3
A T . . 10
Vay nghiém ctia bat phuong trinh (3) lax > 3
d) Ta co (4)<:>5.6_4x <5.1
& 6-4x<5
& —4x <-1

< —4x:(-4)=(-1):(—4)

@le
4

. 1
Vay nghiém ciia bat phuong trinh (4) lax > 2

Bai toan 4. Giai bit phuong trinh:

Huwoéng din: Quy dong miu thirc ¢ ca hai vé
Loi giai
2(1-2x)-2.8 1-5x
8 8

a)Taco (1)<

< 2-4x-16<1-5x
& Sx—4x<1+14
< x<15
Vay nghiém cua bat phuong trinh (1) lax<15

3(x-1)-12  4(x+1)+8.12

b) Tacod (2
) ()C> 12 12

by 3—Lx>2
4

(2)

Trang: 3.
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< 3x-3-12>4x+4+96
< 3x—4x>100+15

& —x>115

< —x.(-1)<115.(-1)

& x<—115

Véy nghiém ctia bat phuong trinh (2) la< x < -115
Bai toan 5. Giai bat phuong trinh:
a) 2x+1>2(x+1) (1) b) 5+5x<5(x+2) (2)
¢) 3(x-2)(x+2)<3x*+x  (3) d)(x+4)(5x-1)>5x"+16x+2  (4)
Hwéng din: Rut gon va dua vé dang ax+b >0 hodcax+b<0
Loi giai
a) Tacod (1)< 2x+1>2x+2

< 2x—-2x>2-1
<:>0x>l(sai)

Vay khong c6 gia tri nao clia x thoa man bat phwong trinh di cho.
b) Tacod (2) < 5+5x<5x+10

& 5x-5x<10-5
& 0x < 5(Zu6n dung Vx e ]R)

Véy nghiém ctia bat phuong trinh (2) 1a tap hop R
c)Taco (3) = 3(x2 —4) <3x*+x

<3 —12<3x% +x
< -12<x
S x>—12

Vay nghiém ctia bat phuong trinh (3) la x>-12
d) Taco (4) < 5x* +20x—x—4>5x> +16x+2

< 19x—-16x>2+4
<3x>6

&S x>6:3

= x>2

Vay nghiém ctia bat phuong trinh (4) 1a x> 2

Bai toan 6. Tim x, sao cho:

a)(x—l)x<0 (1) b)(x—2)(x—5)>0 (2)
c)f:§>0 (3) d);‘:>0 (4)

Trang: 4.
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Huéng din: Ta X:c't dau mot tich hodc mot thwong. Khong nhan hai nhi thirc ¢ bai a); b).
Khong nhan hai vé vi mau bai c); d).
Loi gidi
a) Truong hop 1: x>0va x-1<0&<x>0va x<l< 0<x<l1.
Trwong hop 2: x<0va x—1>0< x<0 va x>1 (khong ton tai x)
Vay nghiém cua bat phuong trinh (1) 1a 0<x <1
b) Truong hop I1: x—=2>0va x-5>0<x>2 vax>5< x>5.
Truong hop 2: x—2<0va x-5<0&&x<2va x<5&x<2.
Vay nghiém ctia bat phuong trinh (2) la x>5 hodc x<2
c) Truong hop 1: x+2<0va x-3>0
x <=2 va x>3 (khong ton tai x)
Truong hop 2: x+2>0va x—-3<0
x>-2vax<3
& -2<x<3
Vay nghiém ctia bat phuong trinh (3) la 2<x<3
d) Tuong tu b).
Vay nghiém cta bat phwong trinh (4) lax >-1 hoac x<-5
Bai toan 7. V6i gia tri ndo cua x thi:

) )
372X |5n hon gié tri phan thitc >

a) Gia tri phan thic

5—-x 4x+5

1
b) Gia tri phan thirc - 5 nho hon gia tri phan thirc ?

5-2x 5x-2
>
3

Hwéng din: a) Tim x sao cho

Loi giai

a) Xét bat phuong trinh > _62x > 5x3— 2 (*)

5-2x S 2(5x—2)
6 6

& 5-2x>10x—-4

& 2x—-10x>-5-4

< -12x>-9

-9 3

SX<——x<—
-12 4

Taco(*) <

. 3
Pap s6: x<—
P 4

Trang: 5.
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. 1,5- 4x+5
b) Xét bat phuong trinh - 5 P x2+ (*)

2(1,5-x) 5(4x+5)
<
10 10
< 3-2x<20x+25
< 2x—-20x<25-3
< -22x <22

Taco(*) <

= x> 22 &S x>-1
—22
Pap sb: x> -1
I1. Bai toan c6 tham s
Bai toan 8.
a) Tim m dé phuong trinh x—3=2m+4 c6 nghiém duwong?
b) Tuong tu phuong trinh 2x—5=m+8 c6 nghi¢m am?
Huwéng din: Giai phuong trinh bac nhit mot an.
Loi gidi

a)Taco x-3=2m+4 < x=2m+7
, 7
Xét x>0<:>2m+7>0<:>m>—5

b) Taco 2x—5=m+8<s 2x=m+13 < x = 713

m+13

Xét x<0&= <0em+l13<0e= m<-13.

Bai toan 9. Giai va bién luan bat phuong trinh:
m(x—m) >x—1 (*)
Hwéng din: Pua vé dang ax+b>0.
Loi giai
Ta co (*)@ mx—-m>>x—-1<mx—x>m’ -1
< (m-1)x>m’ -1 (**)

+) Truong hop 1: m—1>0 & m>1

2

S x>m+l

Taco (*) < x> e
m—1

+) Truong hop 2: m—1=0 < m=1

Ta co (*)<:> 0x >0 (khong ton tai x)

+) Truong hop 3: m—1<0 < m<l1

Trang: 6.
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2

Tac()(*)<:>x<m S x<m+l

m-—1

Pap s6: «m>1: Tap nghiém cia (*) S = {x|x >m +1}
«m=1: Tap nghiém cia (*): S =
em<1: Tap nghiém cua (*): S = {x|x <m +1}
Nhdn xét: Bat phuong trinh ax+b > 0, ta phai xét ba truong hop: a <0; a =0 hodc a >0
* Ban c6 thé giai bai toan sau:
Giai va bién luan bat phwong trinh: mx +1> mx +m’
Bai toan 10. Mot ngan hang ap dung 13i sudt giri tiét kiém ki han 12 thang 1a 7,5% ndm. Ba Ngan du
kién giri mot khoan tién vao ngan hang nay va can sb tién 1di hang nam it nhat 1a 50 tri¢u dé chi tiéu. Hoi
s6 tién ba Ngan can giri tiét kiém it nhat 1a bao nhiéu (1am tron dén triéu dong)?
Loi gidi
Goi x (triéu d@)ng) 1a s6 tién ba Ngan can gui tiét kiém. Ta c6 sd tién 13i gui tiét kiém x (triéu
d6ng) trong mot nam 1a 0,075x (triéu dong)
Mubn c6 s6 tién 13i it nhat 1a 50 triéu dong/ nam thi ta phai co:
0,075x>50
x>50:0,075
x>666,(6)

Vay ba Ngan can giri ngan hang it nht 667 triéu dong.

Trang: 7.
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BAI TAP CUOI CHUONG II
A. TRAC NGHIEM:
1. Nghiém cta bt phwong trinh —2x +1< 0 1a:

1 1
A x<—. B. x>—. C. x<—.
2 2

A1 e . , . X 3 X
2. biéu kién xac dinh cua phuong trinh + =

2x+1 x=5 (2x+1)(x-5)

1 | .
A X#*——. B. x#—— vax#-5.
2 2

C. x#-5. D.xi—%hoécx;tS.

3. Phuong trinh x—1=m+4 c6 nghiém 16n hon 1 voi:

A m>-4. B. m<4. C.m>-4.
4. Nghiém ciia bat phuong trinh 1—2x > 2 —x la:
1 1
A x>—. B. x<—. C. x<-1.
2 2

5. Cho a > b. Khi d6 ta co:

A. 2a>3b. B. 2a>2b+1. C. 5a+1>5b+1.

Huwéng din - Pdp sé

1.—2x+1<0<:>1<2x<:>x>%.

Chon B.
Cach khac: -2x+1<0&< 2x< -1

(-2%):(=2)>(-1):(-2)

1
SX>—.
2

2. bKXD: 2x+1#0 va x-5=%0
I
<:>x¢—5 va x#5

Chon D.

. x-1l=m+4d=x=m+4+1l>x=m+5
Xét m+S5>1om>—4.
Chon C.

4. 1-2x22—-x< x>l x<-1
Chon C.
5.a>b=5a>5b=5a+1>5b+1

Chon C.
B. TU LUAN

D. m<—4.

D. -3a<-3b-3.

Trang:1.
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1. Giai cac phuong trinh sau:
a) Bx—1%—(x+2)’=0; b) x(x+1)=2(x*-1).

2. Gidi cac phuong trinh sau:

X 2 x? 1 X 3

a - = ; b - =
) x-5 x+5 x*-25 ) x+1 X -x+1 x +1
3. Cho a <b, hdy so sanh:
a) a+b+5 voi 2b+5; b) 2a-3 véi —(a+b)-3.
4. Giai cic bat phuong trinh:
a) 2x+3(x+1)>5x—(2x—4); i) (x+1)(2x-1)<2x* —4x+1.
, . \ X \ LX)
5. a) Chirng minh rang: néu x>0 va y >0 thi —+=2>2.
y X
b) Chting minh bit dang thuc: a*+1> a(a2 + 1)
6. Giai bat phuong trinh:
-1 x-2 —
a) (x+2° +3(x+1)2x° -4 (1) py Il XT2 XT3 g
2 3 4
7. Giai bat phuong trinh:
a) (x+1)(2x—2)—3 > —5x—(2x+1)(3—x) (1)
b) (x—3)’+4(2-x)>x(x+7) (2)
8. a) Cho —3a >2a. Ching té a am.
b) Cho 2x+y=5.Chingtd x> +y° >5.
9. Tim gia tri nhé nhat cta biéu thirc: A= |2 —x| +3.
10. Giai bat phuong trinh:
ALy by *=2 <0,
x+1 x—1
Huéng dén gidi

1.a) Bx=1)°=(x+2)*=0
e[(Bx-1)-(x+2)}{(Bx-1)+(x+2)]=0
<:>(2x—3)(4x+1)=0

< 2x-3=0hoac 4x+1=0

& x=— hoac x=——.
2 4
b)x(x+1):2(x2 —1)

<:>x(x+1)—2(x—l)(x+l):0

Trang:2.
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& (x+1)[x-2(x-1)]=0
<:>(x+1)(2—x):0
< x+1=0 hodc2-x=0
& x=-1 hodc x=2

2. a) DPKXD: x #15. Khi do:

2
X 2 X

- =———. MTC:x*-25
x-5 x+5 x"-25

<:)x(x+5)—2(x—5):x2

< xP+5x-2x+10=x*

<:>3x:—10<:>x:—% (nhan)
) , A 10
Phuong trinh ¢6 nghiém x = 3

1 3 X _ 3 *)
x+1 x*—x+1 x*+1
MTC: x* +1:(x+1)(x2 —x+1)

b)

PKXD: X’ +120= X #-1< x#-1.

Khi do:

(*) <:>(x2 —x+l)—x(x+1) 3

S xt—x+l-x*—x=3

& 2x=2< x=-1 (loai)

Vay phuong trinh (*) v6 nghiém.
3.a)Taco: a<b=a+b<b+b=a+b<2b

=a+b+5<2b+5.
b)Tacoé: a<b=-a>-b
=>-a-a>-b-a

= -2a >—(a+b)

:>—2a—3>—(a+b)—3

Trang:3.
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4. a) 2x+3(x+l)>5x—(2x—4)

S 2x+3x+3>5x-2x+4

<:>2x>1<:>x>%

Vay nghiém ctia bat phuong trinh 1a x > % .

b)x+1)(2x—1) <2x* —4x+1

S22t —x+2x-1<2x* —4x+1

< 5x<?2

2

<>XxX<—

5
s cos 2
Vay nghiém cuia bat phuong trinh la x < g

5.a) Ta co: TiYso
y X
2 2 2 2

P T 22<:>xyx T
xy X

22xy(vix>0vay>0=xy>0)
S+ 22xy e xt —2xp+y> 20
& (x—y)* 20 (ludn dung)
b) Ta co: a4+12a(a2+1)
sat+l2a’ +a
sSat-a+1-a>0
ea*(a-1)-(a-1)=0
<:>(a—l)(a3—1)20

<:>(a—1)2(a2+a+1)20

2
Ta thay a2+a+1:a2+2a%+i+l—%:(a+lj 33350

Trang:4.
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Via’+a+1>0 véimoi aeR, (a—=1)>>0 véimoi acR.
Vay (a1 (@’ +a+1)=0 véimoi aeR.

6.a) (1) & x’ +4x+4+3x+32x" -4

S Tx+72-4

= Tx2>2-11
11

S x> ——
7

. 11
Vay nghiém cua bat phuong trinh (1) 1a x > =

b) (2) @6(x—1)—4(x—2)£12x—3(x—3)
& 6x-6-4x+8<12x-3x+9
S 2x+2<9x+9
& —Tx<7T
S x=-1

Vay nghiém cua bat phuong trinh (2) 1a x> —1.

7.a) (1) < 2x" —2x+2x-2-3>—5x—(6x+2x" +3—x)

S22 —5>-5x—6x+2x" -3+x

& 10x2>2

&S x> —
5

Vay nghiém ctia bat phuong trinh (1) 1a x> %
b)) ©x*—6x+9+8—4x>x" +7x

< -17x>-17

< x<l
Vay nghiém cta bat phuong trinh (2) 1a x <1,

8.a)Tacd: -3a>2a=>-3a-2a>0=>-5a>0=a<0
b) Vi 2x+y=5=y=5-2x

Trang:5.
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Vay x> +y° =x> +(5-2x)
=x” +25-20x+4x"
=5x —20x+25
=5(x2 —4x+4)+5

=5(x-2)"+5>5 (i (x-2)>=0)
Dau “="xayra khi x=2,y=1.
9.Tacod [2—x|>0 véimoi x=[2-x[+323

Vay gié tri nho nhit ciia A bang 3.

Dau "="xayrakhi 2-x=0&x=2.

10.a) Truonghop I: x—1>0 va x+1>0=>x>1vax>-1=x>1.
Truong hop 2: x—-1<0 va x+1<0=>x<lva x<-1=x<-1.

Vay x>1 hodac x<—1.
b) Truong hop 1: x—2>0 va x-1<0
< x>2 va x<1 (vo nghi¢m)

Truong hop 2: x-2<0va x—-1>0 <o x<2vax>1ol<x<2

Pap sd: 1<x<2.

Trang:6.
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