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BIEN SOAN VA SUU TAM
BAT DPANG THUC

A TOM TAT LY THUYET.

1. Pinh nghia :

Cho a, b la hai sb thuc. Cic ménh dé "a>b","a<b","a=b", "a<b" duoc goi la nhiing bar dang thic.

e Ching minh bat dang thuc 1a chiing minh bat dang thirc d6 dung(ménh dé dang)
eVé4i A, B 1a ménh dé cha bién thi "A > B" 1a ménh dé chta bién. Ching minh bét dang thicc A > B (voi diéu
kién nao d6) nghia 1a ching minh ménh d& chira bién " A > B" dung vai tat ca cac gia tri cua bién(théa méan didu
kién d6). Khi néi ta c6 bat dang thic A > Bma khong néu diéu kién déi véi céc bién thi ta hiéu rang bét dang
thire d6 xay ra vai moi gia tri cta bién la so thuc.

2. Tinh chéat :

*a>bvab>c=a>c
*a>b<a+c>b+c
*a>bvac>d=a+c>b+d
*Néu c¢>0 thi a>b < ac>bc

Néu c<0 thi a>b < ac<bc

* a>b20:\/g>\/l;
*a>b20<a’>>b’
*a>b>0=a" >b"

3. Bat ding thic vé gia tri tuyét déi.

* —|a|£a£|a| véi moi sb thuc a .
* |x|<a<:>—a<x<a (Vé6i a>0)

X>a .
* |x|>a<:>{ (Véi a>0)
X< -a

4. Bét ding thic giira trung binh cong va trung binh nhan (Bt dang thirc Cauchy)
a) Doi véi hai sé khdong am
a+

2b >Jab . Déu'=" xay ra khi va chi khi a=b

Cho a>0,b>0,taco

Hé qua :
* Hai s6 duong c6 tong khong doi thi tich 16n nhat khi hai sé d6 bang nhau
* Hai s6 duong c6 tich khong dbi thi tdng nho nhit khi hai sé d6 bang nhau

b) Péi véi ba s khdng am

Cho a>0,b>0, c>0, taco "‘*—;’“zijabc.Déu ‘=" xdy ra khi va chi khi a=b=c
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8. CAC DANG TOAN VA PHUONG PHAP GIAL

DANG TOAN 1: SUDUNG PINH NGHIA VA TICH CHAT CO BAN.

1. Phwong phap giai.

Dé chiig minh bat ding thire(BDT) A > B ta co thé sir dung céc cach sau:
Ta di ching minh A—B>0. Dé chimg minh né ta thuong sir dung cac hang ding thirc dé phan tich A—B
thanh tong hoic tich caa nhitng biéu thirc khdng am.
Xuét phat tir BDT dung, bién ddi twong dwong vé BDT cin ching minh.
2. Cac vi du minh hoa.
Loai 1: Bién dbi twong dwong vé bat dz:lng thirc dung.

Vi du 1 : Cho hai s6 thuc a,b,c. Ching minh ring cac bat dang thirc sau

2 2 2
a) ab< 2P b) abs(a+bj
2 2

c) ?)(a2 +b’ +cz)2(a+b+c)2 d) (a+b+c)2 23(ab+bc+ca)
Léi gidi

a)Tacd a’ +b”> —2ab=(a—b)’ >0=>a”’ +b* >2ab . Pang thuc<>a=Db.
a+bY
b) Bat dang thirc trong duong véi [Tj —ab>0

<a’+2ab+b’ >4ab < (a —b)2 >0 (ding) DPPCM.
Ping thirc xay ra<>a=b

¢) BDT tuong duong 3(a2 +b? +C2) >a’ +b” +c* +2ab+2bc+2ca

o (a—b)2 +(b—c)2 +(C—a)2 >0 (dang) BPCM.
Ping thirc xay ra<>a=b=c

d) BDT twong duong a” +b’ +c” +2ab+2bc +2ca > 3(ab+bc+ca)

@2(&12 +b? +c2)—2(ab+bc+ca)20 <:>(a—b)2 +(b—c)2 +(c—a)2 >0 (ding) PPCM.

Ping thiuc xay ra<ca=b=c

Nhan xét: Cac BDT trén duoc van dung nhiéu, va dugc xem nhu 1a "bd d&" trong chirng minh céc bat dang thirc
khac.

Vi du 2 : Cho niam sé thuc a,b,c,d,e . Ching minh ring
a’+b*+c* +d*+e* >a(b+c+d+e).
Loi giai
Taco: a’+b*+c*+d* +e*—a(b+c+d+e)=

2 2 2 2
=(az—ab+b2)+(az—ac+c2)+(az—ad+d2)+(az—ae+e2)
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=(%—b)2 Jr(%—c)2 +(%—d)2 +(%—e)2 >0= dpem.

Pang thuc xay ra ©b=c=d=e=%.

Vidu 3: Cho ab>1. Chang minh rang : s 2
a’+1 b*+1 1+ab
Loi gidi
Tach L, L2 111 2
a’+1 b*+1 1l+ab ‘a*’+1 1+ab’ b*+1 1+ab
ab-a’ ab-b? a-b b a a—b b-a+a’b-b%a

:(az+1)(1+ab)+(b2+1)(1+ab)_1+ab 1+b* 1+a®’ 1+ab’ (1+b*)(1+a%)
_a-b (a-b)ab-1) _ (a-b)’(ab-1)
1+ab (1+b*)(1+a*) (1+ab)(1+b*)(1+a”)

>0 (Do ab>1).

1 2
+ < .
a’+1 b*+1 1+ab

Nhan xét : Néu —1<b <1 thi BDT c6 chiéu nguoc lai :

Vi du 4: Cho s thyc x . Chirng minh rang

a) x' +3>4x b) x* +5> x> +4x ¢) xZ+x* +1>x" +x
Lo gidi

a) Bét dang thirc twong dwong véi x* —4x+3>0

N (x—l)(x3 +x° +x—3) >0 (x—l)2 (x2 +2x+3) >0

& (x=1)°| (x+1)" +1]20 (ding véi moi s thuc x )

Ping thic xay ra khi va chi khi x=1.

b) Bat dang thirc trong duong véi x* —x* —4x+5>0

Sx -2 145 —dx+4> 05 (¢ -1) +(x-2) >0

Taco (x ~1) 20,(x~2)" 20= (x* ~1) +(x~2) 20

x? =1

Ding thirc xay ra khi va chi khi { :3 (khdng xay ra)

X—2
Suy ra (x* ~1) +(x~2)" >0 BPCM.
¢) Bat dang thirc tuong dwong voi x* —x° +x* —x+1>0

+ V6i x<1:Taco xlz—xg+x4—x+1:x12+x4(1—x5)+(1—x)
Vi x<1nén 1-x>0,1-x>>0 dodé x?—-x’ +x* =x+1>0.
+V6i x>1:Taco xlz—x9+x4—x+1:x9(x3—1)+x(x3—1)+1

Vi x>1nén x>-1>0 do do6 x*—x’ +x* =x+1>0.
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Vaytaco x? +x* +1>x" +x.

Vi du 5: Cho a,b,c lacéc sb thyc. Chirng minh rang
a) a*+b*—4ab+2>0
b) 2(a* +1)+ (b7 +1) 22(ab+1)
¢) 3(a* +b2)—ab+422(a\/b2 +1+bya? +1)
Lo gidi
a) BPT twong dwong véi (a4 +b* —2a’b’ ) + (Zazb2 —4ab + 2) >0
& (a>~b?) +2(ab-1)" 20 (ding)
Ding thic xay ra khi va chi khi a=b=+1.
b) BDT twong duong véi 2(a* +1) +(b4 +2b? +1)—2(a2b2 +2ab+1) >0
& (a* +b* —2a°b” ) +(2a” —4ab+2b” ) +(a* 42’ +1) 20
& (@> -b?*)* +2(a—b)* +(a® —1)* > 0 (diing)
Ping thic xay ra khi va chi khi a=b=+1.

¢) BDT tuong duong véi 6(a2+b2)—2ab+8—4(ax/b2+1+b a2+1)20
<:>[a2—4ax/b2+1+4(b2+1)]+[b2—4b az+1+4(a2+1)}+(a2—2ab+b2)20

2 2
& (a-24b7 1) +(b-24a%+1) +(a-b)" >0 (ding)

Ping thie khdng xay ra.

Vi du 6: Cho hai sé thyc x, y théa mdn x >y . Chang minh rang;
a) 4(x3 —ya)z(x—y)3
b) x’—3x+4>y’ -3y

Lo gidi

a) Bét dang thirc tvong duong 4(x—y)(x2 +xy+y2)—(x—y)3 >0

@(x—y)[él(xz+xy+y2)—(x—y)2}2O@(x—y)[?;xz+3xy+y2J20
2 3 2

<:>3(x—y){[x+%} +%]zo (ding véi x>y ) DPCM.

Ding thic xay ra khi va chi khi x=y.

b) Bt dang thuc tuong duong x° —y® > 3x—3y -4
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Theo caua) ta cd x° —y* >~ (x—y) , do d6 ta chi can ching minh
y 4 y

i(x—y)s >3x-3y—4 (*), That vay,
BDT (*) < (x—y) ~12(x~y)+1620
& (x=y=2)| (x-y)" +2(x-y)-8]20

o (x—y—z)2 (x—y+4) 20 (ding véix2y )
Ding thic xay khéng xay ra.
Loai 2: Xut phat tir mot BPT diing ta bién déi dén BPT cin chirng minh

Déi vai loai nay thuong cho 10i giai khong dwoc ty nhién va ta thudng sir dung khi cac bién ¢é nhiing rang budc dac biét

* Ch( y hai ménh dé sau thuong dung

a e[a;[a’] :>(a—oc)(a—[3)§0 (*)

a,b,ce [a;[g’] = (a—a)(b—a)(c—a)+(f3—a)(ﬁ—b)([ﬁ—c) > 0(**)
Vidu 7 : Cho a,b,c 1a d¢ dai ba canh tam giac. Chuing minh rang : a> +b? +c <2(ab+bc+ca).
Léi gidi

Vi a,b,c 1a d6 dai ba canh tam gidc nénta co :

a+b>c=ac+bc>c*. Tuong tu

bc+ba >b*; ca+cb>c? cong ba BDT nay lai v6i nhau ta c6 dpcm

Nhdn xét : * O trong bai toan trén ta da xudt phat tir BDT dung d6 1a tinh chat vé d6 dai ba canh cua tam gi4c. Sau
d6 vi can xuat hién binh phuong nén ta nhan hai vé ciia BPT véi c.

Ngoai ra néu xuét phat tir BDT |a—b I< c rdi binh phuong hai vé ta ciing c6 duoc két qua.
Vidu 8 :Cho a,b,ce[0;1]. Chang minh : a®> +b* +c* <1+a’b+b’c+c’a

Loi gidi

Cach 1: Vi a,b,ce[0;1]= (1-a*)(1-b*)(1-c*) =0

o 1+a’b> +b’? +?a” —a’b’c® 2a> +b* +c (¥)

Tachd: a’b’c® 20; a’b” +b’c* +c’a’ <a’b+b’c+c’a nén tir (*) tasuy ra

a’+b> +c” <1+a’b* +b’c® +c’a’ <1+a’b+b’c+c’a dpem.

Céch 2: BDT can ching minh tvong duong véi  a® (1—b)+b2 (1 —C) +c? (1 —a) <1

Ma a,b,ce [0;1] —=a’<a,b*<b,c*<c dodd

a’(1-b)+b*(1-c)+c*(1-a)<a(l-b)+b(1-c)+c(1-a)

Ta chi can chiang minh a(1-b)+b(1-c)+c(1-a)<1
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That vay: vi a,b,ce [0; 1] nén theo nhan xét (**) ta co

abc+(1—a)(l—b)(1—c)20
= a+b+c—(ab+bc+ca)£1
= a(l—b)+b(1—c)+c(1—a)£1
vay BDT ban dau dugc ching minh
Vi du 9 : Cho cac s6 thuc a,b,c théa mén : a® +b* +c* =1. Ching minh : 2(1+a+b+c+ab+bc+ca)+abc>0.
Loi giai
Vi a’+b*+c®* =1=a,b,ce[-1;1] néntaco:
(1+a)(+b)(1+c)>0<1+a+b+c+ab+bc+ca+abc>0 (*)

(1+a+b+c)

Mat khac : >0<1+a+b+c+ab+bc+ca>0 (**)

Cong (*) va (**) ta c6 dpcm.

Vi du 10: Ching minhrangnéu a>4,b>5,c>6 va a’+b*+c> =90 thi
a+b+c>16

Loi gidi
Tir gia thiét tasuy ra a<9,b<8,c<7 do dé 4p dung (*) taco

(a-4)(a-9)<0,(b-5)(b-8)<0,(c—6)(c~7)<0 nhan rava cong cic BDT cling chiéu lai ta duoc:
a’+b*+c*-13(a+b+c)+118 <0Osuy ra
a+b+c21—13(a2 +b”+¢* +118) =16 Vi a* +b” +¢* =90
vdy a+b+c>16 dau“="xdyrakhi a=4,b=>5,c=7
Vidu11: Chobasé a, b, c thuoc [~1;1] va khong dong thoi bang khong. Ching minh réng

a'b* +b'c® +c*a’+3

2012 2012 2012
+b™ +c

a
Loi gidi
Vibasd a, b, c thuoc [—1,-1] nén 0<a?,b*c*<1
Suy ra(1-b*)(1+b*-a*) >0 <a* +b* —a'b* <1 (¥)
Mt khac a* >a™*,b* > b™" ding véi moi a, b thuoc [-1;1]

Suyra a* +b* —a*b® >a®? +b*"* —a'b’ (**)
a'b® +c*? +1

2012 2012 2012
+b™ +c

Tu (*) va (**) taco > +b* <a*b*+1 hay

a
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b*c® +a®” +1 c*a® +b** +1
Tuong ty ta cd >1 va >
aZO]Z +b2012 +C2012 a2012 +b2012 +C2012

A . . a4b2 +b4C2 +C4a2 +a2012 +b2012 +C2012 +3
Cong ve véi ta dugc 203 >3
a+b" " +c

41.2 4 2 4.2
Hayab +b*c” +c'a +322DPCM.

a2012 +b2012+c2012

3. Bai tap luyén tap

Bai 4.0. Cho cac sb thuc a, b, ¢ 1as6 thuc. Khang dinh nao sau day diing nhit.

a)

A. a+b+c>2+yab +2bc +2+ca

C. a+b+c23\/a_b+2\/l;+ ca
b)

A. a’+b*+1>ab+3a+2b

C. a’+b*+1=2ab+a+b
c)

2 2 2 3

A. a"+b" +c +522(a+b+c)

C. 2a® +2b* +2c* +3>2(a+b+c)
d)

A. a’ +b”* +c* >3(ab+bc—ca)

C. a’+b> +c* > 2(ab+bc—ca)

wBai lam:

Bai 4.0: a) BDT@(\/a_—\/E)z +(\/B—\/€)2 +(«/E—\/z;)2

b) BBT< (a—-b)* +(a—1)" +(b-1)> >0
¢) BDT < (a—1)> +(b-1)* +(c-1)> >0

d) BPbT< (a-b+c)* >0

.2a+2b+2c2\/$+\/ﬁ+5
.a+b+c2\/£+\/a+ ca

.a’+b*+1>ab+a+b

) a2+b2+12ab+%a+b

.a’+b’+c*+32>2(a+b+c)

1
2

. —a’ +%b2 +%c2 +3>2(a+b+c)

.a’+b’+c? 2%(ab+bc—ca)

. a’+b”* +c? >2(ab+bc—ca)

Y
o

Bai 4.1: Cho a,b,c,d 1as6 duong. Khing dinh nio sau day dung nhat?

a)

B.i<

a—cC L. a
Vol —<1.
b b-c b
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a a+c ,. a
—< Vol —<1
b b+c b
b)
A. a + b + ¢ <1
a+b b+c c+a
C. a + b + < <3
a+b b+c c+a
c)
A 1< a + b ¢ + d <
a+b+c b+c+d c+d+a d+a+b
B. 1< a + b + ¢ + d <2
a+b+c b+c+d c+d+a d+a+b
C. 1< a + b + ¢ + d <
a+b+c b+c+d c+d+a d+a+b
D. 1< a + b + ¢ + d <E
a+b+c b+c+d c+d+a d+a+b 2
d)
a+b b+c c+d d+a 5
A + + + <=
a+b+c b+c+d c+d+a d+a+b 2
a+b b+c c+d d+a
B. 2<
a+b+c b+c+d c+d+a d+a+b
C o< a+b b+c c+d d+a <5
a+b+c b+c+d c+d+a d+a+b
D o< a+b b+c c+d d+a <3
a+b+c b+c+d c+d+a d+a+b
wBai lam:

Bai4.1: a) BDT < (a-b)c<0

a b C <2

. + +
a+b b+c c+a

. + +
a+b b+c c+a

a b (:<4

, R a+c b b+a C c+b

b) St dung cau a), ta dugc: , , < .
a+b a+b+c b+c a+b+c c+a a+b+c

Cong cac BDT vé theo vé, ta dugc dpem.

5 P X ~ % . a a
¢) Str dung tinh chat phén so, ta co:

at+b+c+d a+b+c
. b b b c c c . d d d

Tuong tuta co <

Cong cac BDT vé theo vé ta dugc dpem.

a+b+c+d<b+c+d<b+d’a+b+c+d

c+d+a

; < < .
a+c a+b+c+d d+a+b d+b
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a+b a+b a+b+d
a+b+c+d a+b+c a+b+c+d

d) Chirng minh twong ty cau c). Ta co:
Cung véi 3 BDT tuong ty, ta suy ra dpem

Bai tap tu luan

Bai 4.2: Chiing minh cac bat dang thic sau

a) (ax+by)(bx+ay)>(a+b)’xy (Véia,b>0; x,yeR) .

by —SF2 5 D i asb>0; c>ab.
JZ+a? 2 +Db?

c) ﬂ+ﬂ24 Vvoi a,b,c>0 va 1+1:E
2a-b 2c-b a ¢

d) a(b—c)* +b(c—a)* +c(a—b)* >a’ +b’> +c’ voi a,b,c labacanh cia tam giac
wBai lam:
Bai 4.2: a) BDT < abx’ +(a2 +b’ )xy+aby2 > (a+b)2 Xy

& ab(x—y) 20 (ding)

2 2
b) Binh phuong 2 vé, ta phai ching minh: (C2+ a) , (c+b)

+a’ c’+b’

< (a—b)(c? —ab) >0 . Piéu nay hién nhién dung do giai thiét.

. 2 a1l ac 1 c
c) TacOb —+-=—=>—=—4+—,—=—+—
a ¢ b b 2 2cb 2 2a
241 S 1+i+1 l+—+1
BDTo 2+ D >452 2¢ 12 20 5y
221 2°1 1+2-1 14541
b b c a
2 2
®E+l+§+124©§a C 23©(a—c)220 (dung)
2a 2 2c 2 2 ac

d) BPT < (a+b—-c)(b+c—a)(c+a—b)>0 (dung)
Bai 4.3: Cho x>y >z>0.Chtng minh rang:

a) xy’ +yz’ +2x° 2xz° +zy’ +yx’

2 2 2 2 2 2
X Z Z'X X"z X Z
b XY, Y2, 2x, Xz yx 2y
z X y y z X
wBai lam:

Bai 4.3: 2) BDT < X’y +xy’ +x’z—y’z—xz’ +yz’ <0

SX=-yY)y-z)(z-X)(x+y+2z)<0 (ding vix>y=z2>0)
b) BbT & L(x—y)(y—z)(x—z)(xy—i—yz—i—zx) 20 (dingVvix>2y2z20)
XyZ

Bai 4.4: Cho bén sb dwong a, b, ¢, d. Ching minh rang:
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1 1 1
+ <
1 1 1 1 1 1
e
a b ¢ d a+c b+d
wBai lam:
Bai 4.4: Ta co: 1 + 1 < 1 = 1 + 1 < 1
1 1 1 1 1 1 a+b c+d a+b+c+d
e Eak +
a b c¢c d a+c b+d ab cd (a+c)(b+d)
b S(a+c)(1o+d)@ab(c+c1)+cd(a+l:>)S(a+c)(b+d)
a+b c+d  a+b+c+d (a+b)(c+d) a+b+c+d

@abc+abd+acd+bcd<ab+ad+bc+cd
ac+ad+bc+bd =~ a+b+c+d

= (a+b+c+d)(abc+abd+acd+bcd) < (ab+ad+bc+cd)(ac+ad+bc+bd)
& 2abed < a’d? +b*c® < a’d® —2abcd +b*c* >0 < (ad—bc:)2 >0.
Do bét dang thirc cudi ciing ding nén bat dang thirc can chimg minh ciing ding.

Dau "=" xay ra khi va chi khi ad =bc.

Bai 4.5: Cho a,b,c €[1;3] vathoi man diéu kién a+b+c=6.Giatri I6n nhit cia P=a’ +b” +c*
Al4 B.13 C.12 D.11
wBai lam:
Bai 4.5: Vi a,b,c 6[1;3] do d6 ta c6
(a-1)(b-1)(c-1)+(3-a)(3-b)(3-c)=20
<:>2(ab+bc+ca)—8(a+b+c)+2620 <::>(a+b+c)2—8(a+b+c)+262a2+b2+c2

Ma a+b+c=6 suyra a’+b’+c* <14.

DANG TOAN 2: SUDUNG BAT PANG THUC CAUCHY(cési) PE CHUNG MINH BAT PANG THUC VA
TIM GIA TRI LON NHAT, NHO NHAT.

1. Phuwong phap gidi.

Mot sé cha y khi sir dung bat dang thuc cosi:

* Khi 4p dung bdt cosi thi cac s6 phai 13 nhitng s6 khong &m

* BBT cosi thuong duoc ap dung khi trong BDT can chirng minh ¢6 tong va tich
* Pidu kign xay ra dau ‘=" 1a cac s6 bang nhau

* Bat dang thac cosi con 6 hinh thirc khac thuong hay sir dung

2 2
Déi voi hai s6:x* +y* = 2xy;  x* +y? > (X+2y) ; Xys[x;yj |

3 3 3 3
R ; a’+b’+c at+b+c
DAdi vai ba so: abcs—,abcﬁ[ j
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2. Cac vi du minh hoa.

Loai 1: Van dung truc tiép bét ding thirc cosi

Vidu 1: Cho a,b lasb duong thoa man a” +b? =2. Chirng minh rang

b b
a) [%+ﬂ(%+a—zjz4 b) (a+b)’ >16ab,|(1+a*)(1+b?)
Lo gidi

a) Ap dung BDT cbsi ta c6

Suy ra (%+§J(i+%j zi 1)

Mit khac tacd 2 =a? +b” > 2y/a’b? =2ab=>ab<1 (1)

R a b)a b
Tr(@)va(2suyra| —+— || —+— | =4 DPCM.
s @y (24 222)

Ping thic xay ra khi va chi khi a=b=1.
b) Ta co (a+b)5 = (a2 +2ab+b2)(a3 +3ab’ +3a2b+b3)
Ap dung BDT cbsi ta c6

a’ +2ab+b? 22,f2e1b(a2 +b2) =4+Jab va

(a3 +3ab2)+(3a2b+b3) > Z\I(a3 +3ab2)(3a2b+b3) =4,[ab (1+b2 )(a2 +1)

Suy ra (a2 +2ab+b” )(a3 +3ab’® +3a’b+b° ) >16ab (a2 + 1)(b2 + 1)

Do d6 (a+b) >16ab,|(1+a?)(1+b*) PPCM.

Ping thic xay ra khi va chikhi a=b=1.
Vi du 2: Cho a,b,c lasé duong. Chirng minh rang

oot

b) a’(1+b*)+b*(1+c*)+c’*(1+a”) > 6abc
¢) (1+a)(1+b)(1+c) > (1+3Yabe)

d) a?\be +b*\fac +c2ab <a’ +b +
Loi gidi

a) Ap dung BDT cbsi ta c6
a+122\/g, b+122\/E, c:+122\/E
b b d d a a
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Suy ra (a+lj(b+lj[c+lj > 8\/5\/5.\/5: 8 BPCM.
b C a b\c \a

Pang thic xay ra khi va chi khi a=b=c.

b) Ap dung BBT cbsi cho hai s6 duong ta co

1+a?> 2\/?2: 2a, tuong ty ta cd 1+b* >2b, 1+c* >2c

Suy ra a’(1+b) +b*(1+c*) +*(1+a’) 22 (a’b+b’c+c%a)
Mt khéc, &p dung BDT cbsi cho ba sé duong ta co
a’b+b’c+c’a>3+a’b.b’c.c’a = 3abc

Suy ra a’(1+b*)+b*(1+c*)+c*(1+a”) > 6abc. PPCM.

Ping thic xay ra khi va chi khi a=b=c=1.

¢) Taco (1+a)(1+b)(1+c)=1+(ab+bc+ca)+(a+b+c)+abc

Ap dung BDT c6si cho ba sé duong ta co

ab+bc+ca > 33ab.bc.ca =3 (\3/abc )2 Vd a+b+c>33abc

Suy ra (1+a)(1+b)(1+c) > 1+3(2/abc )2 +33fabe +abe = (1+abe) PPCM

Ping thie xay ra khi va chi khi a=b=c.
d) Ap dung BDT cosi cho hai s6 duong ta c6

a’+/bc <a? {bJer, b?\Jac <b? [aTJrCJ, CZ\ESCZEaJFb]

2 2

2 2 2 2 2 2
Suy ra a’vJbe +b*ac +¢? absab+ba+a C-2|-Ca+b ct+cb 1)

Mt khac theo BDT cési cho ba sé duong ta co

a’+a’+b’ b’ +b*+a® |, <a3+a3+c3
- C_—

a’b< 3 ,b’a< 3 , 3 ,
3 3 3 3 3 3 3 3 3
c’+c’ +a b’ +b’° +c c+c’ +b

c’a< ,b’c< , b ————

3 3 3

Suy ra a’b+b%a+a’c+c’a+b’c+c’b< 2(a3 +b° +c3) )

Tir (1) va (2) suy ra a’v/be +b?ac +?fab <a® +b* +¢°
Dang thirc xay ra khi va chi khi a=b=c.
Vi du 3: Cho a,b,c,d 1as6 duong. Chirng minh ring

a) W > 4fabed

d
b) (§+C—3+d—i+a—3j(a+b)(b+c)216
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a+b+c 8abc

C) + >4
abc (a+Db)(b+c)(c+a)
Lai gidi
a) Ap dung BDT cési ta c6

a+b>2ab,c+d>2cd va \/E+\/a22x¢\/a_b.\/a:24 abed

. a+b:;c+d S ZHZZEZM bPCM.

Suyr

Déu bang xay ra khi vachikhi a=b=c=d.
b) Ap dung cau a) ta co

ab, c d yJabcd_ 14
b3 C3 d3 a3 - b3 'C3 'd3 'a3 m

Suy ra (%+%+i+ij(a+b)(c+d)z 4 24Jab.2/cd =16 PPCM
C

JJabed

Ding thic xay ra khi va chi khi a=b=c=d.
¢) Ap dung cau a) ta co

VT3 a+b+c 8abc S g4l 2TDHC ’ 8abc 4 8(a+b+c)3
© 7 33fabe  (a+b)(b+c)(c+a) 33abc ) (@a+b)(b+c)(c+a)  \27(a+b)(b+c)(c+a)

8(a+b+c)3 o
27(a+b)(b+c)(c+a)

Nhu vay ta chi can chirng minh 4§/

<::>8(a+b+c)3 227(a+b)(b+c)(c+a) ™

Ap dung BDT cosi cho ba s6 ta cd

(a+b)(b+c)(c+a)s((a+b)+(

b+c)+(c+a) ’ 8(a+b+c)3
3
Suy ra BDT (*) ding nén BDT ban dau ding. DPCM.
Ping thic xay ra khi va chi khi a=b=c.
Nhdn xét: BDT céu a) 1a bat déng cdsi cho bon sb khong 4m. Ta co BDT cbsi cho n s khéng am nhu sau: Cho n

so khongam a,, i=1,2,..,n.

a,+a,+..+a,

Khi dotaco ——2-""""n>nfaa a .
n

Vi du 4: Cho a,b,c 1asé duong thoa mdn a® +b? +c? = 3. Chirng minh rang

a) a’b+b’c+cfa<3

ab bc ca
+ +
3+c* 3+a> 3+Db’

3
4
Léi gidi

a) Taco (a2 +b*+¢? )2 =9 < a* +b* +c* +2a’b® +2b*c? +2c*b* =9 (1)
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Ap dung BPT cositaco a* +b* >2a’b?, b* +c* >2b°c?, ¢* +a* > 2c%a°

Cong vé vai Vé lai ta dugc a* +b* +c* >a’b® +b*c* +c%a’ (2)

Tu (1) va(2)tacd a’b®+b’*c*+c*a><3 (3)

Ap dung BDT cosi ta c6

a’+a’b’ >2+a’.a’b® =2a’b, tuong ty ta cd b*> +b’c® > 2b’c, ¢* +c’a’ > 2c%a
Cong vé véi Vé ta duoc a® +b* +c? +a’b* +b*c® +c%a’ > Z(azb +b’c+ cza) (4)
Tir gia thiét va (3), (4) suy ra a’b+b’c+c’a <3 DPCM

Ping thic xay ra khi va chi khi a=b=c=1.
b) Ap dung BPT cbsi ta co

3+a2=3+(3—b2—cz)=(3—b2)+(3—cz)2ZAf(?)—bz)(S—cz)
be bc _l c? 1 b? . c?
T 3va yg, bt)(3-c*) 2\3- '3- b2 3-¢ 3.b7) dlbrad ral

. ab 1 c? a’
Tuong tu ta co <— 5 =< st
3+c* 4la*+c? b +c? 3+b 4 c>+b* a*+b

Cong vé véi vé ta duoc ab2+ + aZS— PPCM.
3+c® 3+a’ 3+b* 4

Ding thic xay ra khi va chikhi a=b=c=1.

Loai 2: Ki thuit tach, thém bét, ghép cap.

. w e chimg minh BDT ta thuong phai bién doi (nhan chia, thém, bt mot biu thic)
deé tao biéu thuc co thé gian udce dugc sau khi 4p dung BDT cosi.
. Khi gap BDT c6 dang x+y+z>a+b+c (hoic xyz >abc ), ta thuong di chiung

minh x+y > 2a (hoicab < x*), xdy dung cac BDT tuong tu roi cong(hoic nhan) vé véi vé ta suy ra diéu
phai chieng minh. o
LI Khi tach va ap dung BDT cbsi ta dwa vao viéc dam bao dau bang xay ra(thuong
dau bang xay ra khi c&c bién bang nhau hoac tai bién).

Vidu5: Cho a,b,c 1asé duong. Ching minh rang:

a) @+E+a—c>a+b+c b) i+£+£21+1+1
c a b b> ¢ a*> a b ¢
Loi gidi
a) Ap dung BDT cosi ta co @ E>2 @ E:2b
c a \Jc a
Tuong ty ta cd E+a—22 £+E>2
a b b ¢

Cong vé v6i vé cac BDT trén ta duoc

o[ @b bc  ac >2(a+b+c) e ab be ac,  ib+c PPCM
c a b c a b
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Pang thirc xay rakhi a=b=c .

p a 1 al 2
b) Ap dung BDT cositacd) —+—=>2,|—.— ==
) Ap dung o 2 b
Tuong ty ta cd %Jrlzz, %+12%

¢ b c a*> ¢ a

Cong vé véi vé cac BDT trén ta duoc

a b ¢ 1 1 1_2 2 2 a b ¢
T T e e P e e

b> ¢ a® a b c a b ¢ b* & a
Ping thic xay rakhi a=b=c .
Vi du 6: Cho a,b,c duong sao cho a” +b*+c? =3. Chiang minh rang

313 3.3 3.3
a’b> b’c® c’a
+ + o > 3abc

a)

C a

b) @+E+C—az?>.
c a b

Léi gidi

31.3 3.3 31.3 3.3
a) Ap dung BDT cosi ta c6 ab +]OC ZZQ}ab .bC =2b’ac
c a c a

. b’ %’ cda’ a’b’
Tuong tu ta c6 —— + o >2abc’, — t o >2a’bc
a c

31.3 3.3 3.3
a’b +bC +cba ]22abc(a2+b2+cz)

Cong vé véi vé ta co 2[
C a

a’b® . b %l

= + 5 > 3abc. DPCM

C a

Ping thic xay rakhi a=b=c=1.

2
b) BDT twong duong vi [@ +E +C_baj >9
c a

2 2 2 2 2 2
S ab + be & +2(a2+b2+c2)29<:> — | + be s
C a b C a b

&)

2 2 2 2
Ap dung BDT cbsi ta co (@J +(Ej >2 (@j (EJ =2b’
c a c a
b 2 2 2 2
Tuong twtacod | — | +| 2| >2¢2, | 2] +] 22| >2a
a b b C
b 2 b 2 2
Cong Vvé véi vé va rat gon ta duoc (a—) + (—C] + (%j >3 PPCM.
c a

Pang thic xay rakhi a=b=c=1.

Vidu 7: Cho a,b,c lasé duong thoa mén a+b+c=3. Chirng minh rang
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a) 8(a+b)(b+c)(c+a)£(3+a)(3+b)(3+c)

b) (3—2a)(3-2b)(3-2c)<abc

Loi gidi
a) Ap dung BDT cosi ta c6
2
(asb)(bc)< (a+b)+(b+c) _ (3+a)
B 2 4
(3+c)2 (3+a)2

Tuong ty ta cd (b+c)(c+a) <

, (C+a)(a+b)£

4
Nhan vé voi vé lai ta dugc [(a+b)(b+c)(c+a)] <64[(3+a)(3+b)(3+c)]
Suy ra 8(a+b)(b+c)(c+a)<(3+a)(3+b)(3+c) BPPCM

Ding thic xay rakhi a=b=c=1.

b) * TH1: Véi (3—2a)(3—2b)(3—2c) <0: BDT hién nhién ding.
* TH2: V6i (3-2a)(3-2b)(3-2c)>0:
+ Néu ca ba sb (3—2a), (3—2b), (3—2(:) déu dwong. Ap dung BDT cbsi ta c6

2
(3-2a)(3-2b) S{(3—2a);(3—2b)] =c*, twong ty ta c6

(3-2b)(3-2c)<a’, (3-2c)(3-2a)<b’
Nhan vé véi vé ta duoc [(3—2a)(3—2b)(3—2c)]2 <a’b*d?
Hay (3—2a)(3—2b)(3—2c) <abc.

+ Néu hai trong ba s6 (3—2a), (3—2b), (3—2c) am va mot s6 duong. Khong mat tinh téng quat gia six
3-2a<0,3-2b<0suyracd 6—2a—2b <0< c<0 (khdng xay ra)

Vay BDT dugc chitng minh.

Ping thirc xay ra <a=b=c=1 .

2 2 2
Vi du 8: Cho a,b,c lasé duong. Chirng minh rang a4 b +- 2a+b+c
b+c c+a a+b 2

Loi gidi
Ap dung BDT Cési cho hai sb thyc duong ta c6 :
2

2
a +b+c22fa 'b+c:a.
b+c 4 b+c 4

2 Cc+a c? a+b>

Tuong tu ta co b + >b; + >c.
c+ta 4 a+b 4

Cong ba BDT nay lai véi nhau ta duoc :
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a’ b? ¢ a+b+c
+ +
b+c c+a a+b

>a+b+c

a’ b? > _a+b+c
+ >
b+c c+a a+b 2

Piang thirc xay ra <>a=b=c .

2

Luu y :Viéc ta ghép € va danh gia nhu trén 1a vi nhitng Ii do sau:

b+c

2

khi

Thir nhat 12 ta can 1am mat mau sb ¢ cac dai lwong vé tréai (vi vé phai khéng c6 phan sb), chang han dai lugng
+c

do ta s& ap dung BDT cési cho dai lugng d6 véi mot dai lugng chira b+c.

Thir hai 14 ta can luu y t6i diéu Kign xay ra dang thircc & BBT cési 1a khi hai s6 d6 bang nhau. Ta du doan dau bang xay ra

2

khi a=b=c khidé

=2 va b+c=2a do do ta ghép nhu trén.
b+c 2

Vi du 9: Cho a,b,c lasé duong théa mdn a+b+c =3 . Chiang minh ring:

a b C >3\E

a) + + >
Jb+1 e+l a+1 2

e e e
b+3 c+3 a+3 2

Loi gidi
a b c
a)bat P= + +
\/b+1 \/c+1 \/a+1

Ap dung BDT cosi ta c6

a a \Fa(bJrl) a a \Ea(bJrl) 3\2a

+ 33 =

Jb+1 «/b+1 4 Jo+1 b+1’ 4 2

Tuong tu ta cé

b . b +\/Eb(c ) 3\/_b C C \/Ec(a+1)>3\/§(;
TS Y A A R BV s Y e S B

Cong vé véi vé ba BDT trén ta duoc

32

2P+£(ab+bc+ca+a+b+c)2—(a+b+c)
4

2
15f V2

( ab+bc+ca) (vi a+b+c=3)

Mt khac ta co (a+b-+c)’ >3(ab+bc+ca) (theo vi du 1)

Do d6 ab+bc+ca<3

15J’ V2 . 32

-—— 3—— DbPCM.

Suyra < P> 3

Déngthfrcxéyra <a=b=c=1.
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3 3 3
b)Déth\/ a +Jb +J <
b+3 c+3 a+3
a’ b?

Tacé Q=

CZ

Ja(6+3) Jb(ce3) ye(ara)

Ap dung BDT cosi ta co 4\/a(b + 3) = 2\/4a (b + 3) <4a+b+3

a’ 4a®
>

Suy ra >
a(b+3) 4a+b+3

, tuong tu ta co

b? . 4b? c’ . 4c?
/b(c+3)_4b+c+3’ &c(a+3) 4c+a+3
4a® 4b® 4c?
+ + =
4a+b+3 4b+c+3 4c+a+3

Cong Vvé véi Vé lai ta dugc Q>

Ap dung BDT cbsi ta co

2 2
L+i(4a+b+3)ZZJL.i(4a+b+3) =a
4a+b+3 16 4a+b+3 16

Tuong ty ta cd

2 2
L+l(4b+c+3)zb, L+£(4€+a+3)2€
4db+c+3 16 4c+a+3 16

Cong vé voi vé lai ta duoc L+%[5(a+b+c)+9}2a+b+c

Vi a+b+c=3 nén ng suy ra Qz% bPCM
bing thic xay ra <a=b=c=1.
Vi du 10: Cho a,b,c 14 sb dwong thoa man abc =1. Chirng minh ring iz+bi2+l2+32 2(a+b+c).
a C

Léi gidi
Taco [(a-1)(o-1) (o 1)(e-1)][(e-1)(a-1)]=(a-1) (o~ (e-1) 20

Do d6 khong mét tinh tong quét gia st (a—1)(b—1)20<«<ab+1>a+b<>2(ab+c+1)>2(a+b+c)

Do d6 ta chi can ching minh lz+%+l2+322(ab+c+1)
a C

1 1
<:>a—2+b—2+c—2+122(ab+c)

Ap dung BDT cosi ta co lz+i22£:2c,l2+12%:2ab(do abc=1)
a® b® ab C c

Cong vé voi vé ta dugc lz+b—12+i2+1 >2(ab+c) DPCM.
a C

Pang thiic xay ra <>a=b=c=1.
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Vi du 11: Tim gia tri nho nhét cia biéu thic

2
x—-1
a) f(x):u Véi x> 2 b) g(x) =2x+ > VoI x>-1
xX=2 (x+1)
c) h(><)=x+E v6i x>2 d) k(x)=2x+l Vol 0<x <2,
X x? 2
Léi gidi
2_
) Tacofy= X2t op 1 4
X—2 X—-2

Do x>2 nén x—2>O,L2>O.Ap dung BDT cosi ta co
X_

X—2+ >2,/(x-2). !
x—2 x—2
Suy ra f(x)>4
Ping thic xay ra < x—2 = (:»(x—z)2 =1 < x =1(loai) hoic x =3 (thoa man)
—

Vay minf(x)=4 khivachikhi x=3.

b) Do x>—1 nén x+1>0.Ap dung BPT cbsi ta co

g(x)=(x+1)+(x+1)+(x+1)2 -2 z3i/(x+1).(x+1).(XJrll)2 -2=1

Ping thic xay ra < x+1= - c>(x+1)3 =1 x=0 (thoa man)

(x+1)

Vay ming(x)=1 khi va chi khi x=0.

c) Tach h(x):(§+%)+z
X

Ap dung BDT cbsi ta c6 E+3—X221 F?)—X =3
x 4 x 4

Mt khac x>2 suy ra h(x):[§+%J+zz3+%:%
X

3_3x
pangthic xay ra <{x 4 <x=2
2

vay minh(x):% khi va chi khi x=2.

1 7
d)Tacod k(x)=x+x+—+—
) ( ) 8X2 8X2

GIAO VIEN MUA FILE WORD LIEN HE 0946798489



(1004 B :TXORA OISl BIiN SOAN VA SUU TAM
Ap dung BDT cbsi ta co x> 33fx.x.i _3
) 8x* 8x* 2

Mat khéc Oex<im 257 suy ra k(x)2§+Z=5
2 8x* 2 2 2

Ping thic xay ra < S x=

Vay mink (x)=5 khi va chi khi x:%.

Loai 3: Ki thuit tham s6 héa

Nhiéu khi khéng du doan duoc dau bang xay ra(dé tach ghép cho hop If) ching ta can dua tham s6 vao rdi chon sau sao
cho déau bang xay ra.
Vi du 12: Cho a,b,c lasé dwong thoa man a*+b*+c* =1. Tim gid trj lon nhét cia A =(1+2a)(1+2bc)
Phén tich
RO rang ta s& danh gia biéu thic A dé lam xuét hién a® +b* +c*.
a2
Trudc tién ta s& danh gia a qua a® boi a> +m’® >2ma=2a<—+m (V6i m>0)

m

Do b,c binh dang nén du doan dau bang A dat gia tri nho nhat khi b = c nén ta danh gia 2bc <b* +c*. Suy ra

> 2
A< [a—+m+1](1+b2 +c? ) =B. Tiép tuc ta s& st dung BDT cosi dudi dang xy < (X;yj dé 1a xuat hién
m

a® +b? +c” nén ta s& tach nhu sau

2
B:i(az+m2+m)(1+b2+c2)sl[(a2+m2+m)+(1+b2+€2)}

m m 2

Suy ra Asﬁ(m2 +rn+2)2

DAu bang xay rakhi a=m, b=c,a’> +m*+m=1+b>+c* va a’ +b* +* =1.
Tur day ta co ng.Do do ta co 101 giai nhu sau:
Loi gidi
2

Ap dung BDT cbsi ta co a2+é2éa:>2a£3%+§ va 2bc <b’® +c?

2

Suyra A< 3i+2+1 (b2+c2+1)
2 3

Ap dung BDT cosi ta c6
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22+ 2

2

2
3224 (b2+c:2+1):E 2+ (b2+c2+1)s§ _%
2 3 2 9 2 2 27
2
a=2
3 2
a==
98 .. L . ... |b=c 3
Suy ra Asﬁ,dangthucxayrakhlvach1 khi 10 S
2t —=p 4?41 |poc=.|>
18
a’+b’+c* =1

Vay maxA =8 Khivachikhi a=2 va b=c= | .
27 3 18

Vi du 13: Cho a,b,c 1a s6 dwong thoéa man 2a+4b+3c®> =68. Tim gia tri nho nhat cia A =a” +b?+c®.
Phén tich

Ta can danh gia biéu thic A qua biéu thirc 2a+4b+3c. Do d6 ta s& cho thém vao cac tham sb vao va danh gia
nhu sau (m,n,p duong)

3 C3

a’+m’ >2am, b’ +n* > 2bn va C3+?+4p3 >3pc”

Suyra a’ +b”*+c’ +m” +n* +4p° > 2am +2bn +3pc (*)
Dé 2am +2bn +3pc® c6 thé boi s6 cua 2a+4b+3c” thi

2m 2n 3p n
2 4 3 2

Mt khac dau bang & BDT (*) xay rakhi a=m,b=n,c=2p

Hay a=m,b=2m,c=2m=2m+4.(2m)+3(2m)’ =68

< 12m” +10m —68 =0 <> m = 2 (nhan) hoic m = —% (loai)

Suy ra p=2,n=4 do d6 ta c6 1oi giai nhu sau
Loi gidi
Ap dung bDT cosi ta co

3 3
a’+4>4a, b +16>8b va %+%+3226c2

Cong vé véi vé ta duoc

a’ +b’ +c +52>4a+8b+6c?, két hop véi 2a+4b+3c* =68
Suyra a’+b*+c’ >84

Ding thire xay ra khi va chi khi a=2,b=4,c=4

Vay minA =84 <a =2,b =4,c =4 .

Vi du 14: Tim gié tri nho nhit cua cac biéu thic sau
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2_
Q) A= X X3 hix<1

1-x°

b) B=v—x2 +4x+21 —y—x* +3x+10 véi 2<x<5.
Léi gidi
X2 —x+3

a)Taco A=
J(l—x)(xz +x+1)

Ap dung BDT cbsi cho hai s6 duong ta c¢6

2(1—x)+x2+x+1 x> —x+3

\l(l—x)(x +x+1 \/_\/2 1 X \jx +X+1<T 7 = 2\/5

-x+3
Suy ra A>2— 22
X —Xx+3

22
3+4/13
2

Ding thirc xay ra khi va chi khi 2(1-x)=x" +x+1<x* +3x-1=0<x =

3+:13
2

Vay mir&A:Z\E khi x =

x+11 _ x+11
= +4x+ 21 44— +3x+10 (X +3)(7 =x) ++J(x +2)(5-X)

b) Taco B=

Vi 2<x<5thi x+11; x+3;7—x; x+2; 5—x lacéc sb khong 4m nén theo BDT cosi ta c6 :

— — _ 1 ((2x+6)+(7-x))_x+13

(x+3)(7 X)—ﬁmsﬁ( 2 ] 2z
— 1 — 1 (@x+4)+(5-x) ) _x+9

(x+2)(5 x)—ﬁmgﬁ( 2 ) 2n 7

x+11

2

DAu bang xay ra <> (1) va (2) ddng thoi xay ra ddu bing < x :é

Tir (1) va (2) suy ra \f(x+3)(7 —x) +f(x+2)(5-x) < tirdotaco B=+/2.

Vay min B = «/_QX—;

—2<x<5

Loai 4: Ki thuit cosi nguwoc déu.

Vi du 15: Cho a,b,c la céc sb thuc duong. Tim gia tri I6n nhit cua

e a @
a+2\/E b+2\/c_a c+2\/_
Loi gidi
Ap dung BPT cbsi ta cb ﬂzl[pLJsl[pLJ
a+2ybc 2 a+2ybc/) 2 a+b+c
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EE

<=|1- < 1-—
b+2Jca 2\ a+b+c) c424ab 2 a+b+c

Tuong ty ta co

Cong vé Vi vé cac BT trén ta dugc

Psl(B— a b ¢ ):1

2 atb+c a+b+c a+b+c
Ding thic xay ra khi va chi khi a=b=c
Vay minP =1<a=b=c
Vi du 16: Cho a,b,c la céac sb thuc khong &m thoa man a+b+c =3 . Chang minh rang

a b c 3

a + + >=,
) 1+b*> 1+c* 1+a*> 2
2 2 2
b) a S+ b >+ ¢ -1
a+2b° b+2c¢® c+2a
Loi gigi
a) Ap dung BDT cbsi ta c6:
a a(1+b2 _bz) ab” ab® ab
= =a-— Zd——= _——_—
1+b? 1+b? 1+b? 2b 2
, bc c ca
Tuong tu ta co 5 >b—— va S2C——
1+c 2 1+a 2

Cong vé theo vé cac BDT trén ta duoc:

a b C ab+bc+ca ab+bc+ca
>a+b+¢c———-—=3——-——

+
1+b* 1+¢* 1+a’ 2 2

Mat khac ta ¢ (a+b+c)2 23(ab+bc+ca):>ab+bc+ca£3.

Dodo 2 4 P, ¢ 23—%:§DPCM.

1+b*> 1+c® 1+a°

Ding thic xay ra khi va chi khi a=b=c=1
b) Theo bét ding thirc Cosi ta c6 :

P ) B
a+2b’ a+2b°  33fape 3

2 3 2 3
Tuong tu ta co b >b—2C\E ¢ >c—2a%

+2¢% 3 "c+2a’ 3
Cong vé theo vé cac BDT trén ta duoc:

2 2 2
a b ¢ 2a+b+c—§(b%ﬁ+aiﬁ+c%ﬁ)

+ +
a+2b® b+2c® c+2a’

Mit khac a+b+c=3 do d6 ta chi can chirng minh: b%/;z+c3/b_2+a3/c_2s 3.
That vay, theo bt dang thirc Cosi ta ¢ :

b%ﬁs%b.(a+a+1):@
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Tuong tu ta cd c/b? SZbC;‘C/ a%/c_zg 2ca3+a

Cong vé theo vé cac BDT trén ta co:

bfa? + b +aic? < Za};+b+2b(;+c+2ca3+a :g(ab+bc+ca)+%(a+b+c)

Tir do suy ra: b%/a=2+ciﬁ+aiﬁs§.3+%.3=3 PPCM.

Ding thic xay ra khi va chi khi a=b=c=1.

Vidu 17: Cho a,b,c la cac sb thuc khdng &m thoa man a> +b* +c* =1.

Chirng minh rang L N
1+ab 1+ac 1+bc
Loi gidgi
pitP-—" 4+ 2 . 3
1+ab 1+ac 1+bc
Ap dung BDT cbsi ta co
C abc abc (ca) (Cb) ca+cb
=Cc— 2C— =Cc— =2C—
1+ab 1+ab 2./ab 2 4
Tuong tyu ta ta co b 2b—ba+bc, a Sa_ab+ac
1+ac 4 1+bc 4
” £ £ s A ab+bc+ca
Cong ve theo vé cac BDT trén ta dugc: P > a+b+c—T
o o o 2 (a+b+c)2—1
Mat khac a” +b” +c¢ :1:>(a+b+c) :1+2(ab+bc+ca) (*)Hay ab+bc+ca:f

(a+b+c)' -1 (atb+c-1)3-a—b—c)
4 4

Tir gia thiéttaco a,b,c€[0;1]=3-a-b—-c>0 (2)

Suyra P>a+b+c— +1 (1)

Vatr (*)suyra a+b+c>1 (3)
Tu (1), () va(3)suyra P>1. bPCM

DA4u bang xay ra khi va chi khi trong ba sé a, b, ¢ c6 mét sé bang 1 va hai sb con lai bang 0.

3. Bai tip luyén tap.

w2y 2z

Bai 4.6: Cho x,y,z dwong. Chiing minh rang — +— 2sl2+i2+
X>+y° y'+zt Z24x Xy oz

1

>

Bai lam:
Bai 4.6: Ap dung BPT Cbsi cho hai s6 thuc duong ta co:

20 2dx 1

3+ y? 2 2xyafx = < =
y y X3+y2 2xy\/; Xy
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2y 1 20z 1 1 1 1
3\/_ 2S_:>

—<—; = VIS —+—+—.
y +Z yZ 7 +X zX Xy yZ zX

Tuong tu:

Mat khac: a* +b* +¢? 2ab+bc+ca:>i+l+isl2+l2+i2
Xy yZ zX X y Z

Viay : VTsiz+i2+lZ: dpem. Pang thirc xay ra <> x=y=z=1.
X

y V4
Bai 4.7: Cho céc s6 duong X, y, z théa man xyz = 1. Gia tri nho nhat ctia biéu thac

_ \,ll-l-Xs.-l-y3 +\l1+y3+23 +‘\!1+Z3+X3

Xy yz zX

A.33 B. 24/3 C. 43 D. 53

wBai lam:

Bai 4.7: Ap dung BDT Co-si, ta c6: 1+x° +y® > 3xy =

Y1+ +y? S NG
xy _\ﬁ

Chung minh tuong tu, ta dugc:

Jivy'+2 B Jixz+x _ B
vz 2 A

Cong Vvé véi vé cac bat dang thirc trén, ta dwoc:

\/1+x3+y3+\j1+y3+z3+«f1+z3+x >£{

Xy yz zX

—_

Lot t] 0

Ap dung bit ding thirc Co-si, ta co:

v

AN

Tur (1) va (2), ta c6 diéu phai chang minh.
Dang thuc xay ra khi va chi khi x=y=z=1.

b C d

Bai 4.8: Véi cac sé duong a, b, ¢, d sao cho: + + + =
1+a 1+b 1+c 1+d

Gia tri lon nhat cia P =abed

AL B.1 c2 p.L
81 64
wBai lam:
Baidg L g2 _ b, c d 5] bed

1ra  1ta 1+b 1tc 1+d _3V(1+b)(l+c)(1+d)

Xay dung cac BDT tuong ty roi nhan vé véi vé ta duoc abed < é
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b f

Bai 4.9: Voi céc 50 dwong a, b, ¢ sao cho: +-C 9
1+b 1+c 1+a
Gid tri nho nhét caa P:£1+b_1j(1+0_1][1+a_1j
a b c
A3 B.4 C.ob D8
wBai lam:
paiag: 1~ 2 _1tb=a_b e [ be

1+b  1+b  1tc 1ta _Z\I(1+c)(1+a)

Chltng minh tuong ty, ta thu dugc:

(1+b-a)(1+c-b)(1+a—c)=>8abc
@[1:19_1J(1;c_aj(1za _1j28

Bai 4.10: Cho ba s6 duong x,y,z thoa man h¢ thirc xyz(x+y+z) =1.

Tim gia tri nho nhat cua biéu thic P =(x + y)(x + z).

A2 B.4 C.6 D.8
wBai lam:
Bai 4.10: Taco 1= xyz(x+y+z) = yz(x2 +xy+xz)

Ap dung BDT cbsi ta co

P=(x +y)(x + z):yz+(x2+xy+zx)22\/yz.(x2+xy+zx) =2
Suy ra minP=2.

a_ . b N c
Jl1+a? J1+b* 1+¢

Bai 4.11: Cho ba s thuc duong a,b,c thoa min ab+bc+ca=1 . Gia tri I6n nhat cua P =

A.E B.l C.1 D.2
2 2
wBai lam:
Bai4.11: Tacod ——— = a - a Sl( a ,. a j
J1+a> +Jab+cb+ca+a’ \/(a+b)(a+c) 2la+b a+c

b 1( b b ] c 1{ ¢ C
Tuong tu <— + , <= + .
Ji+b? 2la+b b+c) (142 2la+tc b+c

Cong vé véi vé cac bét dang thirc trén suy ra diéu phai ching minh.

Bai 4.12: Cho ba s thuc duong a,b,c théa man a+b+c=1. Gia tri 16n nhat cua
ab bc ca

P= + + .
\/c+ab \/a+bc \/b+ca

A B C1 D.2

N W

1
2
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= Bai lam:
Bai 4.12: Ap dung BDT cési ta co

ab _ ab _ ab <1( ab ab j
\/c+ab \/c(a+b+c)+ab \/(C+a)(c+b) 2

., bc 1{ bc bc ca 1( ca ca
Tuong tu ta co <— + , <= +
Ja+bc 2la+b a+c) b+ca 2\b+a b+c

+
c+a c+b

. Sy R ab bc ca 1
Cong ve véi ve cac BPT trén ta dugc + + <=

Je+ab Ja+bc Jb+ca 2

Bai tdp tu lugn
3 ._ 6

Bai 4.13: Cho ba sé thuc duong a,b,c. Chitng minh rang 1+ > .
ab+bc+ca a+b+c

Bai lam:
3(a+b+c) 56

Bai 4.13: BT < a+b+c+ >
ab+bc+ca

3(a+b+c) - 3(.a1+b+c)2

Ap dung BPT cositacd a+b+c+ >
ab+bc+ca ab+bc+ca

. ) 3(a+b+c)Z
Do d6 ta chi can chang minh 24— >
ab+bc+ca
<i>(a+b+c:)2 >3(ab+bc+ca) (ding)

Bai 4.14: Cho ba s thuc duong a,b,c thoa min abc=1.

Gia tri nho nhatcia P = 1 1 1

a(1+b) " b(1+c) " C(1+a)
A.E B.l C.1 D.4
2 2
w.Bai lam:

N . - A 1 1 1 B
Bai 4.14: Ta b (1+abc)(a(1+b) Tb(1i+q) c(1+a)J+3 )

1+abc w1l 1+abc 1le 1+abc 1
(1+b) b(1+c) c(1+a)
l+a+ab+abc 1+b+bc+abc 1+c+ca+abc
= + +
a(1+b) b(1+c) c(1+a)
1+a b(l+c) 1+b c(l+b) 1+c¢ a(1+b)
= + + + + +
a(1+b) a(1+b) b(1+c) b(1+c) C(1+a) c(1+a)
Ap dung BDT cosi ta co

1+a 1+b 1+c [ 1+a 1+b 1+c

a(1+b)+b(1+c 1+a B \la 1+b 1+c (1+a):3

b(1+c) c(1+b a(1+b) b(1+c) c(1+b) a(1+b)
+ 233 =
a(1+b) b(1+c 1+a a 1+b 1+c c(1+a)
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1 1 1
Suy ra (1+abc)(a(1+b)+b(1+c)+c(1+a)}r3>6
1 1 1 3
a(1+b)+b(1+c)+c(1+a) 25 DPCM.

Ding thic xay ra khi va chikhi a=b=c=1

Bai 4.15: Cho ba sé thuc duong a,b,c thoaméin a+b+c=3.

Gia tri nho nhit cua P:\/"Hb \/b+c \/c+a_
2ab 2bc 2ca

A3 C4 D.1

=Bai lam:
Bai 4.15: Ap dung BDT cosi ta c6

\/a+b+\/b+c \/c+a \/a+b \/b+c\/c+a
2ab 2bc 2ca 2ab '\ 2bc '\ 2ca

a+b b+c c+a

Do d6 ta chi can ching minh ) —=>1 (%
2ab 2bc 2ca
Taco a+b'b+chc+a>2\E 24bc 2 Ca:i 0

2ab "2bc 2ca 2ab 2bc 2ca abc

Mit khac 3=a+b+c>33/abc = abc<1 (2)
Tir (1) va (2) suy ra (*) dtng. Ding thic xdy ra khi va chi khi a=b=c=1.

Bai tap tw luan

Bai 4.16: Cho ba s thuc duong a,b,c. Chieng minh ring (1+%J(1+EJ[1+EJ > 2[1+ a+b+cj .
C a

3fabc

Bai lam

a a+b+c
+—+—+—+—22.

a a b ¢ Q/EE
Ap dung BPT cositaco 2+2+2>352.2 2
b ¢ a b m
Tuongtutacoh+b+b> 3b E < S
c a m a b c \/EC
Cong vé véi vé cac BDT trén ta duoc

3+b+c+b+ +a+3 S>3 a+b+c

b ¢ a a b c ~3/abc

a+b+c

Bai 4.16: TacoBDT©E+b c.b,c
C

a a
ca

Mat khac theo BDT c6si ta co

+b+
Do d6 3+E+E+E+£+322a bc

c a a b c .~3/abc

Ping thic xay ra khi va chi khi a=b=c.

Bai 4.17: Cho a,b,c 1a d6 dai ba canh tam giac. Tim gia tri nho nhat cua biéu thirc
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\/ 2a J 2b \/ 2¢
P= + +
2b+2c-a 2c+2a-b 2a+2b-c

A. minP =6 B. minP =26 C. minP=+5 D. minP=5
wBai lam:
Bai 4.17: Ap dung BDT Cbsi ta c6:
2a _ a\/Z S a\E
2b+2c—-a /3a(2b+2c—a) T a+b+c

Tuong tu: '; 2b > bﬁ ; , 2c > Cﬁ
2c+2a-b a+b+c 2a+2b—-c a+b+c

Cong 3 BDT trén ta dugc:

psY6@tbro

6 . Pang thirc xdy ra <a=b=c.
a+b+c

Vay minP =6 .
Bai tap tw luan
Bai 4.18: Véi céac s duong a, b, ¢, ching minh rang:
a) a’ +b’ +c’ >ab’ +bc” +ca’

3 3 3
a

b) 2,2 1% Sabsbetca
b ¢ a

Bai 4.18: a) Ap dung bét ding thirc Co-si, ta co:

a’+b’ +b® >3ab?, b® +® +c® > 3bc?, * +a° +a® > 3ca’?
Cong vé vai vé cuia cac bat ding thirc trén, ta duoc:

3(&13 +b®+c° ) > I—S(ab2 +bc” + caz)

o a’+b’ +c® >ab® +bc® +ca’

Dau ding thuc xay ra<a=b=c

3 3 3
b) Ap dung bt ding thirc Co-si, ta co: % rab>2a%, 2 ibesob?, &b casod

C a
r I3 , » a3 3 C3
Cong vé vai vé cua cac bat dang thuc trén, ta duoc: —+—+—+ab+bc+ca22(a2+b2+c2) 1)
C a
Lai ¢, a®> +b* +c* >ab+bc+ca (2)
a3 3 C3
Tir (1) va (2) suyra:3+—+—+ab+bc+ca22(ab+bc+ca)
C a
a3 3 3
& —+—+—2>ab+bc+ca

C a
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Déu dang thic xay ra khi va chikhi a=b=c.

6 6 6 6 6 4 4 4
c) Ap dung BDT cosi a_+a_+b__3i .Chirng minh tuong ty, ta thu duoc: a b—3+C—32a—+b—+C—
b® b & ¢ P & a ¢ a b

Bai 4.19: Vi cac s6 duong a, b, ¢ théa man diéu kién ab+bc+ca=1.

Tim gia tri nho nhat cia P=a’ +b’ +¢®

1 1 1 1
A — B.— C.— D. —

NEY 2 J13 J12
wBai lam:

Bai 4.19: Ap dung bt ding thirc Co-si, ta c6: a® +b’ + L\/_ >ab\3
34/3

b’ +c +—>be/§ c+a +—>ca«/_

33 33

Cong vé véi vé cua céc bat dang thic trén, ta duoc:

2(a3 +b° +c3)+

%zx/g(aberchca):\/g

:>2(a +b*+¢° ) —:>a3+b3+c32L

5

€
NG

Bai 4.20: Vi cac sb duong a, b, ¢ thoa man diéu kién 4(a +b +C) =3abc .

Dau dang thuc xayra a=b=c=

Tim gi4 tri nho nhét cua : P Zis+i3+l3
a> b’ ¢
A2 B. 13 c. B D2
8 8 8
wBai lam:

Bai 4.20: Taco: 4(a+b+c):3abc<:>ib+—+—:%

Ap dung bét ding thuc Co-si, ta co: 1,1,5,31
5 p* 8 2ab

i+l+12§ i,l+l+1>§ 1

P & 8 2bc’'d a 8 2ca

Cong Vvé vé6i vé cua cac bat dang thice trén, ta duoc:

1 1 1 3_3(1 1 1 9 1 1 1.3
2 —— |+ =l —— >
a> b ) 8 2lab bc ca 58

Déu dang thtc xay ra khivachikhi a=b=c=2
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Bai tap tw luan

Bai 4.21: Véi céc s6 duong a, b, ¢. Chiing minh rang:

a’ oK c? 1
>— b
) b(b+c)+c(c+a)+a(a+b)> (a+ +C)
b) 2 + b’ + ¢ 222(a+b+c)

(b+2c)2 ((:+2a)2 (a+2b)
Bai lam

Bai 4.21: a) Ap dung bat dang thirc Co-si, ta co:

a’ b b+c a> bb+c 3
+—+ >33 —. =—a
2 b( 2

b(b+c) 4 b+c)' 2" 4
., b’ c c+a_3 c? a a+b_3
Tuong tu, ta co: +—=+ >—b, +—+ >—c
c(c+a) 2 4 2 a(a+b) 2 4 2

Cong vé véi vé cua céc bat dang thic trén, ta duoc:

a’ b® c? 3
b(b+c)+C(C+a)+a(a+b)+a+b+c25(a+b+c)
a3 b3 C3

< b(b+c)+c(c+a)+a(a+b)

1
25(a+b+c)

DAu dang thuc xay ra khi va chikhi a=b=c

b) Ap dung bét ding thirc Co-si, ta c6:

a’ b+2c b+2c I a® b+2c b+2c a
+ + >3 . . =—

(b+2c) 27 27 V(bﬂ)z 27 T 27 3

.. b’ c+2a c+2a_b
Tuong tu, ta co: -+ + >—,
(c+2a) 27 27 3

c? a+2b a+2b
+ + >

C
(a+2b) 27 27 3

Cong Vvé véi vé cua céc bat dang thie trén, ta duoc:

a’ oK c’ a+b+c_a+b+c
—+ —+ —+ >

(b+2c)” (c+2a) (a+2b) 9 3
2l b & >2(a+b+c)

= =+ =+ ==
(b+2c) (C+2a) (a+2b) 9

Déu dang thic xay ra khi va chi khi a=b=c
Bai 4.22: Cho x,y,z duong théa man va xyz=1.Ching minhrang : x> +y° +2z° > x+y+z.
Bai lam
Bai 4.22: Ap dung BDT Cési cho ba sé thuc khdng am ta ¢ :
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> +1+12 33 1.1 =3x & X’ +2>3x Tuong ty : y*+2>3y; 2° +2> 3y

Cong ba BDT trén lai voi nhau ta duoc : x° +y° +2° +6>3(x+y +2z)

Mat khéc : x+y+z23§,ryz=3:>2(x+y+z)26 .

S +y’ + 2 +62(x+y+2)+2(x+y+2) = X +y° +2° 2 x+y+z dpem.

bang thuc xdyra <> x=y=z=1.

Bai 4.23: Cho a,b,c duongva a+b+c=1.Chiing minhrang: 9(a* +b* +c*) >a +b* +*.
Bai lam

Bai 4.23: Ap dung BDT Cési ta c6:

at +i zzaZ . b +l > zb2 st +i > 2 b® cong ba BDT lai véi nhau
81 9 81 9 81 9

1 _ a’+b*+c* a’+b* +c?
= a'+b* +c* +—2> +
27 9 9

Mgt khac: a* +b* +c” 2%(a+b+c)2 =% =9@* +b*+c*) > a’ +b* +c* dpcm.

Ding thire xay ra @a:b:c:%.

Bai 4.24: Cho x,y,z duong théa man x+y+z=1. Tim gia tri nho nhat cta: P = (1+1)4 +(1+1)4 +(1+1)4 .
X y z

A.768 B.244 C.453 D.489
wBai lam:

Bai 4.24: Dit a:1+1; b:1+l; C:1+l:>a+b+c212
X y z

Taco: a* +4" +4' +4' >4y4"a* =4'a <= a* +34" >4*a. Tuong ty
b* +3.4* >4*b; ¢* +3.4" >4*c cong ba BPT trén lai v6i nhau ta dugc
a*+b*+c*+9.4* >4*(a+b+c)>124* = a* +b* +c* >3.4* =768 dpcm

Ping thic xay ra <:>a=b:c:4©x=y=z=%.

Bai 4.25: Cho a,b duong théa man a+b =1. Tim gié tri nho nhit cua:

1 1
a) P=—+
) ab a’+Db?

A.6 B.8 C.9 D.1
b) P= ! +£+4ab

a’+b*> ab

A.ll B.12 C.14 D.17
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c) P= [az +%j[b2 +ai2J

= 5 2 c 2 o 2
16 16 16 26

w=Bai lam:
Bai 4.25: a) Ap dung BDT cési ta c6

L +L: ! +( 1 1 ]> 1 ﬂ 1 > 2 +2 ( 4 )2 =6b) Ap dung BDT c6si ta c6
\j a+b

ab aib? 2ab \2ab aiib? ‘E”\Izab(auw) (asb)

A:L+£+4ab: #+L +i+ L+4ab .
a’+b> ab a’+b* 2ab) 4ab |4ab

A> 4 >+ > 2+4a¢i.4ab=4+5+4:11.
(a+b) (a+b) 4ab

21.2 212 2
c)Taco (a2+b—12j£b2+ij=a b +1.a b+l :Eab+i]

a’ b? a’ ab
Ta cé: ab+i: ab+ L + 15 Q
ab 16ab ) 16ab
A N 1 1
Ap dung BDT Cosi ta co: ab+ >2,/ab. == 2)
16ab 16ab 2
mél=a+b2 ab nén absl :>i24 (3)
2 4 ab
1.1 15 17
Te ()2 3) Dab+—2=2—+—4=—
D@ E) =a ab 2 16 4

2
:>a2+i b2+l2z _28
b? a’ 4 16
Bai 4.26: Cho hai sb thuc duong a,b . Ching minh ring
2 +b+2 b +as> |2 2a+l| 2b4 1]
4 4 2 2
Bai lam

Bai 4.26: Ap dung BDT cosi ta c6 a’ +i2a:>a2 +b+22a+b+%

b2+12b:>b2+a+§2a+b+l
4 4 2
2
Suy ra 2 +b+3 | b 4a+> |>[asbet (1)
4 4 2

2 2
Theo BDT cosi ta lai ¢6 (2&1 + %](Zb + %J < (%b”} = (a +b+ %j 2

Tur (1) va (2) ta c6 diéu phai chang minh.

Bai 4.27: Cho cac sb thuc duong X, y,z théa mén xy +yz + zx = 3.Tim gia tri nho nhat cia
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1 4
=—+
xyz (X+y)Ny+z)(z+Xx)
A. é B.1 C.2 D. l
2 2
w.Bai lam:

Bai 4.27: Trudéc tién, ta dé dang c6 xyz <1

< . 1 4
Ap dung cbsi ta cé — +
xyz (X+y)Ny+z)(z+X)

1 { 1, 4 } 1, 22
2xyz | 2xyz  (x+y)y+2z)(z+X) | 2Xyz \[xyz(x+y)(y +2)(z+X)
_1 . 22
2xyz \/(xy+xz)(yz+yx)(zx+zy)
.1, 22 3
Xy+XZ+yZ+yX+ZX+Zy ’
3
. 8 y3 z3 2
Bai 4.28: Cho x,y,z duong théa man x+y+z=23 . Chitng minh ran + + >—+—(xy+yz+zx
y £ y g 998 248 x48 9 2y Oy +yze )
Bai lam
3 +2 2_2v+4 3 _v?_
Bai 4.28: Taco — J2) o) 0 oxyoyos
y 48 27 27 37 y’+8 27

Tuong ty ta cd

3

y 29y+z—zz—6 z

z°+8 27 x> +8 27

3

10(x+y+z)—(x2 +y’ +zz)—18 ~ 12—(x2 +y’ +zz)

ma ta lai cé
27 27

VT >

2
12—(x2 +y2 +ZZ) _ 3+(x+y+z) —(x2 +y2 +Zz) :1+£(Xy+yz+zx)
27 27 9 27

Tir d6 suy ra diéu phai chimg minh . Dang thic xay rakhi x=y=z=1.

Bai 4.29: Cho a,b,c duong . Chirng minh rang

a’ b? c? 1
+ + > = (a +b+ c)
322 +8b% +14ab 3b?+8c% +14bc  3* +8a%+14ca O

Bai lam

(4a+6b)=2a+3b

BAi 4.29: Ap dung BBT cosi ta co \/3a +8b” +14ab = [(a+4b)(3a+2b) < %
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a’ a’
>

3a’ +8b”> +14ab 2a+3b

=

a’ 2a+3b _ 2a a’ 8a—3b
+ > >

Mat khac >—= >
2a+3b 25 5 2a+3b 25

2
a >8:¢1—3b

Do d6 >
J3a*+8b* +14ab 25

b? - 8b-3c c? - 8c—3a
b2 +8% +14bc 25 3P +8a>+14ca 25

Tuong ty ta co

Cong vé vai vé cac BDT trén ta duoc diéu phai ching minh.

Bai 4.30: Cho ba sé thuc duong x,y,z. Tim gié tri nho nhat
P:\/1+ 16x +\/1+—16y +\/1+ 16z
y+Z Z+X X+y

A9 B.3 C.6 D.12

w.Bai lam:
Bai 4.30: Ap dung bt dang thac BDT cosi ta co

o . 16x s[1+ 16XJ+9=2(8X+5y+52)
y+z y+z y+z
Suyra |1+ 16x < Bx+5y+52 (*). Strdung (*), ta cd
y+z 3(y+z)
16x 16x
1+ 16x = 1+ = y+Z 1> yrz +1= ox +1. Tuong tu, ta cling c6
y+z y+z 1+ 8x+5y+5z+1 X+y+z
y+z 3(y +2)
1+ 16y 16z
Z+X x+y+z x+y x+y+z

Tir d6 suy ra diéu phai ching minh.

Bai 4.31: Cho a,b, ¢ & 56 duong thoa man abc > 1. Ching minh ring va® +1+vb? +1++c*+1 <2 (a+b+c)
Bai lam

Bai 4.31: Taco Ja? +1=,[(a+1) -2a =\/(a+1—x/§)(a+1+ 2

\/_\/2+f a+1 )(2 ﬁ)(a+1+ Za)
Ap dung BDT cbsi ta co ﬁ<f(2+\/_)(a+l ‘/5)2(2 */_)(a+1+«/2_a)
Tuong tu ta cé \}b2+1§\/§( b+1) H<\/_( c+1)

Cong Vvé véi vé cac BDT ta co

\/_( \/_+1)
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\/a2+1+\/b2+1+\/c2+1sxﬁ(a+b+c—\g—£—\ﬁ+3) €))
Mat khac theo BDT cdsi ta ¢ a+«/g+\/523\3/\/abc >1 (2)

Tir (1) va (2) suy ra va? +1++yb2 +1++c? +1 S\/E(a+b+c)

Bai 4.32: Cho a,b,c la s dwong. Chting minh rang

a) (%+E+Ej 2(a+b+c)(1+%+lj

c a a C
3 b’ I e
b) I a + I + >1
\ia3+(b+c)3 \]b3+(c+a)3 \lc3+(a+b)3
Bai lam
2 pr 2 a b c a b b c a

Bé\i4.32:a)BDT(:»a—+—+—+2(—+—+—)23+—+—+—+—+—+E
b> ¢ a® ¢ a b b a c b c a

a> b> & a b c a b b
&S —+—+—+—+—+—23+—+—+—

b> ¢ a® ¢ a b b a ¢
Ap dung BDT c6si ta c6 ¢ :

2 2 2 2 2
a_+122_a;b_+12&;a_+12§; b—+12@; C—+12£
b’ b’ ¢ c b’ b’ ¢ c a’ a
Mat khac E+E+E+E+E+£26
a ¢ ¢ a

Cong cac vé cac BDT lai ta c6 DPPCM.

3
b) Ta 6 [_a . :\/ L i x=2*¢
\ia3+(b+c) T+x a

Ap dung BDT cbsi ta co

1 1 L2 2 o
1+ laxdx@—x+1 X+2 (b+c 2+1 (b+c)2+2a2
a
s , 2 s 2a’ a’
Mt khac ta ¢ (b+c) sz(b +c ):> >

(b+c)2+2a2 Cat+bi+c

3 2
A , J a a
Do db ta cod >

\]as+(b+c)3 Cat+bi 4

) ’ b3 b2 3 2
Tuwong tu ta co > < > ¢

\lb3+(c+a)3 Cat+b 4 c3+(a+b)3 S a’+b’ 4

Cong vé véi vé cac BDT trén ta duoc diéu phai ching minh.
Bai 4.33: Cho x, y, z lacéc sb thuc khdng am théa man x° +y° +z° =3. Tim gid tri I6n nhat

P=xy+yz+zx—xyz.
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A2 B.3 C4 D.6

wBai lam:
Bai 4.33: Khdng mat tinh tong quat gia sir (1-x)(1-y) >0 < x+y—xy <1

Suyra zZ(x+y—Xy)<z=>Xy+yzZ+2ZX—XyZ<Xy+Z
Mt khac, theo BDT cosi ta c6 x —,3fx3 31<m' z—3z311<ﬂ
: , y yo.1< T Y211< 3

X’ +y’+2°+3

Suyra xy+z< =2 bPCM.

2
Bai 4.34: Chox,y,z duong théa man y* +yz+z° = 1—% . Tim gid tri I6n nhat va nho nhét cta biéu thirc

P=x+y+z.

A2 B.2 c.1 D.\3
wBai lam:
2
Bai 4.34: y2+yz+22:1—3%
1 2 1 2 1 2 1 2 1 2 2 2
S (=X +=y )+ (=xX"+=z)+yz+—(X"+y +z°)=1.
(2 2y)(2 > )+y 2( y )
1 1 1 1
Tacd =x>+=y*> >xy, =x>+=2z>>
P TRY B Ty =Y
Suy ra %(X+y+z)231<:>|P|S\/E

. . . x>y 7
Bai 4.40: Cho x,vy,z duong théa man Jx +,} 7z +zx =1. Tim gia tri nho nhat cua: T = + +
y & YNY g X+y y+z z+X

A. minTz1 B. minT=i C. minT=i D. minT:i
2 12 22 32
w.Bai lam:
2 X(xX+v)—x
Bai 440: Tacs: X XYy xy
X+y X+y X+y 2
2 f 2 '
Chtrng minh tuong tu: y 2y-— Yz ; Z 5, XXX
y+z 2 z+Xx 2

Suyra:sz+y+Z_\/g+«/y_Z+x/Z 1 -
2

=X+y+z-—2=21-— 1
TP T
(vi x+y+zz\ﬁ+4yz+\gzl)
1 . 1
Vay minT == khi x=y=z==.
ay 5 X=y=2 3

2 2 2
Bai 4.41: Cho x,y,z duong thoa man x+y+z=23.Tim gia tri nho nhit cia A = X —+ y —+ z —.
X+y° y+z° z+x
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A. minA:% B. minA=1 C. minA=3 D. minA:%

wBai lam:
Bai 4.41: Theo BDT cbsi ta co
2

2 2
B [ xy yz ZX 1
A=x+y+z ( + + JzS 2(xixy+ﬁfyz+«/zx)

x+y? y+z° z+x

Lai co \/;y+\/§_fz+\/gxS%[(x+1)y+(y+1)z+(z+1)x]:%(x+y+z+xy+yz+zx) S%(3+%(x+y+z)2):3
3 L v :
:AZE.Dangthucxayrakhl x=y=z=1
A . 3
Vay mmA:E

DANG 3: PAT AN PHU TRONG BAT PANG THUC.

1. Phuwong phap gidi.

Diéu quan trong trong ki thuat nay la phat hién ra an phu (an phu c6 thé la
x=£(a,b,c), y=g(a,b,c), z=h(a,b,c) hoic I chi mot an phu t =f(a;b;c)). An phu c6 thé c6 ngay trong biéu
thirc cua bat dang hodc qua mot s6 phép bién doi, danh gia.

2. Cac vi du minh hoa.

Vi du 1: Cho cac sé duong a, b, c.

a) Chtng minh rang atb 6b+8c 3a+2b+c_ .
at+tb+c 2a+b b+c

a+b N b+c c+a
a+b+c b+c+4a c+a+16b

b) Tim gia tri nho nhat cua P =
Loi gigi

a)bat x=a+b+c, y=2a+b,z=b+c

Suyra a=x-z, b=-2x+y+2z, c=2x-y~-z

- 4x-2y+4
x+y+z+ X—2y+ z_'_x+y27

Bét dang thirc tro thanh
X y V4
@—1+X+E+4—X—2+4—Z+§+X27
X X y y zZ Z

@(z+4—xj+(z+§j+[4—z+zj210 *)
X y X z y =z

Ap dung BDT cosi ta co X+4—XZ4,E+§22,
X 'y X z

Suy ra BDT (*) dang. PPCM.

g+X24
y Z
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2x =y
Dang thic xay ra <> x=z <> 2x =y =2z suy ra khong ton tai a,b,c.

2z=y
Dau dang thuc khong xay ra.
b) bit x=a+b+c, y=b+c+4a, z=c+a+16b

y—x’ b:Z_X, C:21x—5y—z
15 15

Suyra a=

—6X+5y+z+4x—y+16x—z
15x 3y 15z

Khidotacd P =

y 4x z 16x 4
>P="+—+—+—-——
3x 3y 15y 15z 5

o 1
Ap dung BDT c6si ta ¢ l+4—xzé, i+ﬂ > 8
3x 3y 3 15y 15z 15

SuyraP2é+£—é:E,déngth1’rcxéyra©4x=2y=zc>a=@=5—
3 15 5 15 3 7

Vay minP =18 khi va chi khi a =22 =3¢
15 3 7
Vidu 2: Cho a,b,c la ba canh cua tam giac c6 chu vi la 2p . Chiing minh rang
a b d \/b+c \/c +a [a +b
+ + > + +
p-a p-b p-c \p-a \p-b \p-c

Léi gidi

bit x=p-a;y=p-b; z=p—csuyraa=y+z b=z+x; c=x+y.

Do a,b,c la ba canh cua tam giac nén x,y,z duong

Bét ding thirc cin chig minh duge dua vé dang: 12+ ZFX  XFY z\/zﬂ+Z +\/2+Z+X +\/2+X+—y
X y Z X y Z

Ap dung bat ding thuc csi ta co: 44’2+Y—JrZ S(2+Y+Zj+4:y+z+6
X X X
Tuong ty ta co 4 /2+Z+X <ZTX 6, 44f2+x+—y <XV 16
y y z V4

Cong vé véi vé cac BDT trén ta duoc

4[\/2+erZ +J2+z+x +\/2+X+YJS erZ+Z+X+X+y+18
X y V4 X y V4

z+x+x+y 21[y+z+z+x+x+y+18J

Vi vay ta chi can chirng minh yrz,

X y z 4 x y z
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+z z+XxX X+
@y + + y26.
X y z

Taco y+Z+Z+X+X+y:[z+§j+[z+éj+[i+5)
X y z Xy zy zZ X

Ap dung BDT cosi ta cb %+ >2 /X.5=2,1+522,5+522
X y X y Z y Z

ytz z+x Xty

Suy ra >6.DPCM.

X y Z
Ding thire xay ra khi va chi khi a=b =c hay tam giac déu.

Nhan xét : B6i voi BDT c6 gia thiét a,b,c 1a ba canh cua tam giac thi ta thyuc hién phép dat an phy

+b- -b+ -a+b+ . s A A A
x=2 > C, y= a > C, z=2 > < thikhido a=y+z b=z+x; c=x+y va X,y,z duong. Ta chuyén ve bai
toan véi gia thiét x, y,z duong khong con rang bugc la ba canh cta tam giac.

Vidu 3: Cho x,y,z a6 duong. Chting minh rang x* +2y° +3z° > %(x+y+z)3

Léi gidi

3 3 3
Ta c6 BDT <:>[ X J +2[ Y j +3[ z ] >
X+y+z X+y+z X+y+z

bit a= X , b= y ,C= z =a,b,c duongva a+b+c=1
X+y+z X+y+z X+y+z

1590
1331

BDT tré thanh a® +2b* +3¢* >

Ap dung BDT cbsi ta co

3 3 3 3 3 3
2+ 2] L zga,2b3+2i o2 2Eb,3c3+3£ w3 2] 18
11 11 11 11 11 11 11 11 11

Cong vé véi vé cac BDT trén ta duoc

a’ +2b* + 3¢ +ﬁ2§(a+b+c)=E
1331 11 11
1590

Suyra a’ +2b° +3¢° > .
1331

Nhgn xét: Phuong phap dat an phu trén duoc ap dung khi BDT 1a dong bac(Ngudi ta goi 1a phuong phap chuan hoa)
Vidu 4: Cho x,y,z lasd duong théa mdn x+y+z< %

Chirng minh rang x+y+z+l+l+121—5.
X'y z 2

Loi gidi

Ap dung bat ding thic cosi ta co:
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1 11 ’1 s .11 1 9
—+—+—2>33— va x+ +z23,3/x Z nén —+—+—2>
xyz y y

X 'y Zz X'y z X+y+Z

11 1
Suyra x+y+z+—+—+—2x+y+z+
X'y z X+y+z

bat t=x+y+z:0<t£§

Khi @6 ta chi can chiing minh x+y +z+ _e4 210
X+y+z t 2
Ap dung BDT cbsi ta co
t+2:t+2+222 t.2+2:1—5 DbPCM.
t 4t 4t 4t 4§ 2
2
2 I S L 1
bang thirc xay ra khi vachi khi x=y=z= 5
i B ] N 1 1 1 . U ,
Vi du 5: Cho ba so thuc duong a,b,c thoa mén + + =1. Tim gia tri nhé nhat caa biéu thac
: a+2 b+2 c+2
P=a+b+c+ 4 .
3Jabe
Loi gigi
Taco 1 1 1 =1<4=abc+ab+bc+ca

+ +
a+2 b+2 c+2

Ap dung BDT cbsi ta co ab+bc+ca >33 (abc)2
Suy ra 4 = abc+ab+bc+ca > abc+33 (abc)2 =t>+3t%, véi t=13Jabc .

=43 40 (t-1)(t+2) <0 t<1

Ciing theo BDT cosi ta c6

4 4
> 33fabc + ——
JJabe 3fabe

Suy ra P23t+£:(3t+§j+1
t t t

P=a+b+c+

Ap dung BDT cbsi ta co 3t+%22,¢3t.% =6, mat khac t£1:>%21

Do do P23t+%27,déngth&cxéyra khivachikhi t=1 hay a=b=c=1
Vay minP =7 <a=b=c=1

Vidu6: Cho x, y, z duong théa mén [1+1j(1+lj[l+lj:8.
X y Z
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x? + y2 +77 + 14xyz

Tim gia tri 16n nhit cia P = -
4(x+y+z) +15xyz

Loi gidi

Taco (1+lj[l+lJ[l+lj:8<:>8xyz:1+x+y+z+xy+yz+zx+xyz

X y V4

X2 +y?+ 28 +ldxyz=(x+y+z) +2(x+y+z)+2 (1)

Ap dung BDT cbsi ta co: 8 = (1+1){1+1J(1+1j >
X y z

=xyz=>1 (2)
Xyz

(x+y+z)2+2(x+y+z)+2 B 2 412t+2
4:(x+y+z)2 +15 4t* +15

Tr(l)va(@taco P< Voi x+y+z=t>0.

2
2 _¢2 _ t_3
o E2+2 1 _—Pr6t=9_ (t-8)

42415 3 122445 122 +45

suyra £12F2 1 g g p<d

t 3
Dang thuc xay ra khi va chi khi t=3 hay x=y=z=1
Vay maxP:% khivachikhi x=y=z=1

3. Bai tap luyén tap.

25x 4y 9z

Bai 4.42: Cho x,y,z duong , CMR + + >12
y+z z+X X+y

Bai lam
Bai 4.42: Pit a=y+z,b=z+x,c=x+y (Vdia,b,c duong) :x:b+§_a,yzc+3_b,2:a+z_c

25(b+c—a) 4(C+a—b) 9(a+b—c) 25b  4a 25¢ 9a 4c 9b
Vst | "o T S o s e )28 Daubing xay ra khi
>20+30+12=24=VT=>12
25b% = 4a’ 5b=2

P & 5b+5c=5a=x=0 (vo li)
25¢* =9a° 5c=3a
Bai 4.43: Cho céc s duong a,b,c. Tim gié tri nho nhit cua
_ 4a N b+3c 8¢
a+b+2c 2a+b+c a+b+3c
A.1242-17 B. 1242 -13 C.12J2-14 D. 1442 -17

wBai lam:
Bai 4.43: bat x=a+b+2c, y=2a+b+c,z=a+b+3c

Suyra a=-2x+y+z, b=5x-y-3z,c=z-x
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—8x+4y+4z+2x—y_—8x+8z

21242 -17

Bat phuong trinh trg thanh
X y z

<:>+(4—y+2—xj+[4—z+8—XJ212\E &)
X z

Xy

ApdungBDT0051taco—+— \/_E+8—X>8\/_
X

Cong vé véi vé lai suy ra BDT (*) dung. PPCM.

Bai 4.44: Cho x, y, z la cac s duong thoa man xyz>x+y+z+2. Timgid tri nho nhatcia P=x+y+z.
A.6 B.7 C9 D.10

wBai lam:

Bai 4.44: Ap dung BDT Cési ta c6

(x+y+z)
x+y+223~3fxyz :TZX}IZ

(x+y+z)3

Mat khac xyz >x+y+z suy ra 2X+y+z+2

3
Dit t=x+y+zt>0 taco %2t+2<:>t3—27*:—5420<:>(t—6)(t+3)2 >0t26

Suyra x+y+z>6,dang thic xay ra <> x=y=z=2.

Bai 4.45: Cho a,b,c la cac s6 thyc duong.

a" b oM 3 a®+b°+c®+9
Chting minh rang =— + —+—+ >
bc ca ab a’b’*c® 2

Bai lam

11 11
Bai 4.45: Sir dung bét ding thirc cosi ta co ?3— +abc > 2, ’i—.abc =2a°
C C

11 11

Tuong tu ta co b +abc >2b°, € tabc>2c
ca ab

11 11 11

T d6 suy ra a—+b—+c—22(a6 +b® +c®)—3abc
bc ca ab

3 a®+b® +c®+9

a’b*c® 2

Vay ta chi can chimg minh 2(a® +b® +¢°)—3abc +

Hay la 3(a° +b° +c°)+——— 6 —~—6abc>9
a’b’c’
Bay gio lai sir dung bat dang thirc cosi ta dugc a® +b° +c° > 3a’b*c’

—6abc>9

Do d6 ta chi can ching minh 9a’b’c” +
a’b’c®

GIAO VIEN MUA FILE WORD LIEN HE 0946798489



(100D TNORAN0)(el BIEN SOAN VA SUU TAM

Pit t=abc,t>0. BT tro thanh 98 +-> —6t>9
t

Str dung bat dang thirc cosi ta dwoc
6

9t> +t%—6t >9t? +t—2—3(t2 +1) =6t +t£2—3 >12-3=9 PPCM.

bing thic xay ra khi va chikhi a=b=c=1

Bai 4.46: Cho x,y,z 14 s6 khdng &m thoatr man x* +y* +z° +xyz=4. Gia tri Ion nhitcua P=x+y+z.
A3 B.7 (OR?) D.1

w=Bai lam:

Bai 4.46: Tir diéu kién suy ra x,y,z e[ 0;2]. Ap dung BDT Cési ta co:

27(2-x)(2-y)(2-2) < (2-x+2-y+2-2)

<::>27[8—4(x+y+z)+2(xy+yz+zx)—xyz}S(8—x—y—z)3

<::>27[8—4(x+y+z)+2(xy+yz+zx)+(x2+y2+z2)—4J£(8—x—y—z)3

(:)27[4—4(x+y+z)+(x+y+z)2}S(S—x—y—z)3

bat t=x+y+z, t>0 taco

= 27(8 —4t+4)<(6-t) o £ +9t ~108<0

= (t-3)(t+6) <0=t<3

Suyra x+y+z<3.

Bai 4.47: Cho x,y,z 1asb thuc thoa man x* +y” +2z” =2 Tim gié tri I6n nhat, nho nhat cua biéu

thacP=x+y® +2° —3xyz.

A. minP =22, maxP =22 . B. minP =42 , maxP =42 .C.
minP=-3y2, maxP=3y2. D. minP=-5v2, maxP=52.

w.Bai lam:

Bai 4.47: Gia thiét cua bai toan va P 1a nhitng da thirc d6i xing ba bién nén ta biéu dién cac da thirc nay qua ba da thic
ddi Xing co ban x+y+2z, Xy +yz+2zx, Xyz .

Tach: xX* +y” +2° +2(xy +yz+2x) = (X +y +z)°

X* +y’ +2° =3xyz=(x+y+2z)(xX* +y> +2° —xy —yz—2x) . Suy ra:

(x+y+z)* -2

|P| :|(x+y+z)(x2 +y2 +7z2 —xy—yz—zx)| =l(x+y+2z)(2- 7

)

Dat t:|x+y+z

2 _ 5
,t>0 suyra |P|:t(2—¥):_%+3t.
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3
Ta s& di chang minh —%+3t <o\2 o P +42 > 6t

That vy theo BDT csita cb £ +4v2 = £ +242 +242 > 34 242.242 =6t

Do do6 |P|s2\/§ . Dang thirc xay ra khi va chi khi t =+/2 .
Taco P =242 ching hankhi x=+2 ,y=2=0, P=-22 chinghankhi x=—2 ,y=z=0,

Vay minP =22 , maxP =22

Nhdgn xét :
3
1) Viéc chling biét phai di chirng minh —%+ 3t <242 12 do chiing ta du doan dwoc déu bing xay ra tai bién.

2) Ta c6 moi da thirc ddi xtrng ba an ludn biéu dién qua dugc cac da thirc ddi ximg so cap
a=X+y+2z;b=xy+yz+zx;c=xyz. Hon nita giita ba da thurc dbi xtng so cip nay ludn cé su danh gia qua lai gitra

2

ching, cu thé a® >3b>93/c* . Vi bai toan trén tir gia thiét ta co: a> —2b=2 < b == tac I3 ta da thay thé b boi a

do d6 khi biéu dign P =x>+y’ +2’ —3xyz thi chi con hai bién 12 a va c. Mt khéc ta lun dénh gid dugc ¢ qua a (hoic a

qua c) va luc d6 trong P chi con mot bién 1a a hoic c.

Bai 4.48: Cho x,y,ze(0;1) va xyz=(1-x)(1-y)(1-z). Timgid tri nhé nhitcia P=x>+y” +2z’

A B.1 C.2 D.3

| w

wBai lam:
Bai 4.48: Taco xyz=(1-x)(1-y)(1-2z) @1—(x+y+z)+xy+yz+zx:2xyz

=3 +y2 +72 :2—2(x+y+z)+(x+y+z)2 —4xyz

3
: +y+
Ap dung BDT cosi ta co {X ?; Zj >Xxyz nén

3
X’ +y*+27° 22—2(x+y+z)+(x+y+z)2—4[X+y+zj
bat t=x+y+z thi 0<t<3.Khido:

X’ +y*+27° Z—it3 +t —2t+2:l(2t—3)2(g—t)+§2§
27 27 4 4 4

Ping thic xay ra khi tzg hay x=y=z:%. DPCM

(x3+y3)—(x2+y2) |

Cho x,y €R va x,y>1. Tim gié tri nho nhét caa P =
(x-D(y-1)

. t?
Dit t=x+y; t>2.taco xySZ.
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t* —t? —xy(3t-2) t?

P= .Do 3t-2>0 va —xy >—— néntaco
xy—t+1 4
pop_ tBt-2)
P> B S S S P
t t—2 t—2
——t+1
4

=4 =2
minP = minf(t) = f(4) =8 dat duoc khi {“y N {X

Xy =4 y=2"

~ (2x* +13y” —xy)? —6xy +9

Bai 4.49: Cho cac sb thuc x,y théa x # -2y . Tim gia tri nho nhét caa biéu thuc : P 22y
X+ y

A5 B.2 C3 D.6
= Bai lam:
Bai 4.49: Ap dung BDT cosi ta c6

P> 6(2x* +13y” —xy) —6xy _ 6 2x* +13y” —2xy _

(x+2y)? T (x+2y)? 6Q

2_
Rérang y =0 taco Q:w,t:5
y

(t+2)2

2
t-3
Xét Q—1=%203Q213P26

(t+2)
X=i3F
28_
3
y=s|2

Bai 4.50 Cho a,b,c 12 ba s6 thuc khong am c6 tong bang 3. Tim gi4 tri Ién nhit cua : P =a+ab+2abc

Suyra minP=6 <

A5 B.% C3 D.6

wBai lam:

taco

(x=y)
4

Str dung bt dang thac AM-GM dang xy <

1Y 1Y
, (b+c+2j (3—a+2J 7 a2
b+2abc=2ab| c+= |<2a. =2a. _a(7-2a)
2 4 4 8

Do d6, chirng minh s& hoan tat néu ta chi ra duoc

_ 2
a+@s§@ (4—a)(2a—3)* >0(Ludn ding véi 0<a<3),
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DAau dang thtc xay ra khi va chi khi (a, b, c) = [%1%)

DANG 4: SUDUNG BAT PANG THUC PHU.
1. Phwong phap qgiai.

Diéu quan trong dang toan nay la can phat hién ra duoc bat dang thire phu. Bat dang thirc phu c6 thé Ia nhitng BDT co
ban di c6 hoic la chiing ta tir dic diém caa BPT can chitng minh ching ta du doan va dua ra BDT phy tir d6 van dung vao
bai toan.

2. Céac vi du minh hoa.

Vidu 1: Cho a,b,c lasé duong. Ching minh rang:

a) i+£+i>a+b+c
b & a®  abc
1 1 1 1

< —

3 3 + 3 3 + 3 3
a’+b’+abc b’+c’+abc ¢’ +a’+abc abc

Loi gidi
Trudc tién ta chung minha® +b’ >a’b+b?a.

BDT tuong duong véia® +b’ —a’b—b’a>0<>a’*(a—b)+b*(b—a)>0
& (a—b)*(a+b)>0 (ding véi moi a>0,b>0)

=a’+b’ >a’b+Db’a. Ping thuc xay rakhi a=b.

. 1 1 1
a)Tacd a’ +b° 2a2b+b2a<:>i3+—22—2+—
b> a*> b*> ab
. . ., b 1 1 ¢ 1_1 1
Hoan toan tuongtutacd —+—2—+—, —+—2>2—+—
C3 b2 CZ bC a3 C2 a2 ac
Co o, 1 1 1
Cong ve véi ve rat gon ta dugc %+£3+%2—+—+—
b> ¢ a> a b ¢
Hay —3+%+%2a+b+c,déngthfxcxéyrakhi a=b=c.
c a abc

b) Theo bai toan trén ta c6 : a’ +b’ >a’b+b’a =ab(a +b)

1 1 c
< =
a’+b’+abc ab(a+b+c) abc(a+b+c)

=a’+b’ +abc>ab(a+b+c) =

a 1 b
< ; <
b’ +c’+abc abc(a+b+c) ¢’ +a’+abc abc(a+b+c)

Tuong tu :

Cong ba BDT trén lai v&i nhau ta c¢6 dpem.
Pang thic xay ra khi a=b=c.

Vidu 2: Cho a,b lacac sé thuc. Ching minh rang:
a) 3(a+b+1)>+1>3ab.

b) 64a’b’(a’ +b*) < (a+b)’
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Loi gidi

2
a) Ap dung bat dang thuc ab < (%j nén ta ching minh 3(a+b+1)* +1> Z(a +b)? (¥

Thatvay : (*) < 12(a+b)* +24(a+b)+16 > 3(a +b)

< 9(a+b)* +24(a+b)+16 >0 < (3a+3b+4)* >0 (ding) DPCM
Pang thic xay ra khi va chi khia = b = ‘% .
b) D& thiy bét dang thirc dang khi ab <0.

2
Xét ab>0. Ap dung BPT ab < (%j taco

2 2 1P
64a3b3(a2+b2)2=16ab[2ab(a2+b2)]2316(a;bj {M’*(; b )} —(a+b)’

Suy ra 64a’b’(a® +b?)? < (a+b)6
Ding thic xay ra khi va chikhia=b.
Vidu 3: Cho a 1as6 duong va b 1asb thuc théaman a? +b* =5.

2a3+a+1_

aZ

Tim gia tri nho nhét cua P = 2b.

Léi gidi
Ap dung bt ding thic (a2 +b2)(c2 +d2) > (ac+bd)’ (*), déu ding thic xay ra khi va chi khi ad =bc .
Taco (a”+b”)(1+4)=25>(a+2b) <>a+2b<5

Suyra 2b>a-5

3 3
Dodo P=22 1A%l o2 tatl,  s_mili o5
a a a a

Ap dung BPT cosi ta co a+122, a+a+l223
a a

Do d6 3a+1+1225 2
a a

Tur (1) va (2) suy sa P>0. Péang thic xay rakhi a=1,b=2.
Viy minP =0 <a=1,b=2.

Nhan xét: Bt dang thuc (*) 1a bat dang thirc Bunhiacopxki cho bdn sb. Ta cd thé tong quat bat dang thie Cho 2n s6
a,,a,,.,a_,b,,b,,..,b_.Khidé tacé bitdang thic

(a,b, +a,b, +..+a b ) <(al +al+..+a’)(b] +bl +..+b2).

Vi du 4: Cho a, b, ¢ duong théa mdn a+b+c =3 . Chirng minh rang
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1 1 1
b) —+—+—>a’+b*+c’
) a®> b* &

Loi gidi

a) Ap dung BPT a’ +b? +c? >ab+bc+ca nay hai linta co :

a* +b* +c* =(@%*) +(b*)* +(c?)* =a’b* +b’c® +c*a’ =(ab)’ +(bc)* +(ca)’ >
>ab.bc+bc.ca+ca.ab=abc(a+b+c)=3abc(Via+b+c=3)

4 4 4 3 3 3
Suy ra MZB hay a—+b—+c—23 DPCM.
abc bc ca ab
Ping thirc xay ra<>a=b=c

b) Ap dung a® +b® +c*> >ab+bc+ca taco i+i+l2i+i+i:i
a’> b> ¢ ab bc ca abc

Do d6 ta can chirng minh % >a’+b’+c* < abc(a2 +b? +c2)§3 *
abcC

Lai 4p dung (a+b-+c)’ >3(ab+bc+ca) (vi du 1) ta c6

2
(ab +bc+ ca)2 > 3abc(a +b+ c) =abc< M (**)

a+b+c

3
Ap dung bt ding thic abe < ( j va (**) ta c6

abc(a2 +b? +c2)£

3
(ab+bc+ca)2 (a2 +b? +c2) S1[(@1+b+c)2J
9 9 3

Vay BBT (*) dang nén BPT ban dau dung. DPCM..
Ping thic xay ra<ca=b=c.
Vi du 5: Cho a,b,c lasé duong. Chirng minh rang

1 1 1 11 1 1
+ + <—(=+—+-)
2a+b+c 2a+2b+c a+b+2c 4 a b c

1 1 1 1 1 1
+ + > + +
a+3b b+3c c+3a 2a+b+c a+2b+c a+b+2c

b)

\oi gidi

Ap dung BDT Cési cho hai sb thuc khong &m ta c6:

a+b>2yab - -
=(a+b)(=+=)=>2+ab.2,[— =4

1,1, [T =@y

a b ab

Suy ra 1,1, 4 (*). Pang thic xay ra <>a=Db.
a b a+b
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a) Ap dung BDT (*) ta c6:
1 1 1, 1 12 1 1
= <= + )<—(— —+-)
2a+b+c (a+b)+(a+c) 4 a+b a+c 16 a b c

a+2b+c 16 'a b C a+b+2c 16 a b C
Cong ba BDT trén ta c6 duge dpem. Pang thic xay ra <>a=b=c.
b) Ap dung BPT (*) ta cé:

1142
a+3b a+b+2c 2a+4b+2c a+2b+c’
Tuong tu
1 1 2 1 1 2
> . >

+ > ; + >
b+3c 2a+b+c a+b+2c c+3a a+2b+c 2a+b+c
Cong ba BDT trén ta c6 dpem. Dang thiic xay ra <>a=b=c.
Vi du 6: Cho a,b,c dwong théa man a+b+c=1. Chang minh ring

a b C 3
a) + + <=.
1+a 1+b 1+c 4

b) ;+i+i+l230
a’+b’>+c> ab bc ca

Loi gidi

Ap dung BDT Cési cho ba sé thuc dwong ta c6

a+b+c>33abe
1 1 1 1 :>(a+b+c)(l+l+1)>33abc3 ! =9
—+—+->3 a b ¢ ‘ Q/abTC
a b c 3abc
Suy ra 1,11, 9 (*) . Pang thirc xdy ra <a=b=c.
a b ¢ a+b+c
2) Ta c6 BBT < a+1- 1+b+1 1+c+1 1 E
a+1 b+1 c+1 4
@3—(1+1+1)£§<:>1+1+122.
a+1l b+1 c+1" 4 a+l b+1 c+1 4
Ap dung BPT (*) ta co 1 + 1 + 1 > 9 _2 dpem.
a+l b+1 c+1 a+b+c+3 4

: 1
bang thuc xayra <>a=b=c=—

b) Ap dung BBT (*) ta c6 : i+i+l 9

ab bc ca ab+bc+ca

1 1 1 1 1 9
=+ ==

2 2 2 2 2 2+
a’+b’+c® ab bc ca a’+b’+c® ab+bc+ca

1 1 1 7
= + + +
a’+b?>+c> ab+bc+ca ab+bc+ca ab+bc+ca
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Mt khac : ab+bc+c:a£l(a+b+c)2 Lo 7 oy
3 3 ab+bc+ca

1 1 1 9
2 2 2+ + z 2 2 2 =
a’+b’+c® ab+bc+ca ab+bc+ca a’+b’+c’+2(ab+bc+ca)

1 1 1 1
Suyra: —+—+—+-—>9+21=30 dpcm.
y a?+b%?+c> ab bc ca P

Ding thac xay ra ©a2b=c=%.

2 3

Vidu 7: Cho a,b,c lacéc sb thudc [0;1] théa man ———+———+—
4a*+5 4b*+5 4c"+5

_6
2

Tim gia tri 16n nhit cia P = ab*c®

Loi gidi

Ta chtng minh bt ding thuc sau

1 < 2

+ < *
4x*+5 4y*+5 4x’y’ +5 )

Véi x,y thugc [0,1], ta lubn co
That vay, BDT (*)

= (ZX4 +2y4 +5)(4x2y2 +5) < (4x4 +5)(4y4 +5)
< 8x'yt —10x7y? + (x4 +y* )(5 —4x7y? ) >0

< (5-4CyH) (X —y?)? 20 (ding véi x,y €[0,1])

Dau bang xay ra khi va chi khi x=y.

< 1 2 1 1 2
Ap dung BDT (*) ta co: + < , + <
b dung ©) 4a* +5 4c*+5 4a’c®+5 4b*+5 4c*+5 4b*c*+5
1 2 2 2 4
Suy ra + + < + < 1
y 4a* +5 4b*+5 4c*+5 4a’c*+5 4b*c*+5 4abc* +5 @
. 1 1 2 1 1 2
Va ———+_-< 2 s ——+o < >
4b*+5 7 b c+5 7 C
4.—+5 4,—+5
2 N
Suyra ———+ 41 +2s f 22 < 4 (2)
4b* +5 4c*+5 7 b C bc
4—+5 4.—+5 4.—=+5
NN R
Talai co 4 < 8 (3)

+ <
4abc* +5 , bc 2.3
4515 4 [abc ¢

2 N
Te @), @Qva@ac — 2 3 2. 8
4a*+5 4b*+5 4c*+5 7 ab2c?
4. «F +5
2
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V2

8
ab*c’

2

8
>— = ab’c® <

+5

Két hop gia thiét suy ra
4.

DAu bang xay ra khi vachikhi a=b=c= 4%

Viy maxP = khi v chi khi a:b=c=4ﬁ.
16 2

3. Bai tap luyén tap.

Bai 4.50: Cho a, b, x, y e R. Ching minh bét ding thic sau:

Ja? +x2 +\,'f”b2 +y*? > \/(a+b)2 +(x+y)? (1)

Bai lam: Binh phuong 2 vé ta dugc: (1) & yJ(a® +b*)(x* +y*) 2ab+xy ()
e Néu ab +xy <0 thi (*) hién nhién dung.

e Néu ab +xy 20 thi binh phuong 2 vé ta dugc: (*) < (bx —ay)’ >0 (ding).
Ap dung chiing minh cac bat dang thuc sau:

a) Choa, b>0thoa a+b=1.Giatri nho nhit cia P =1+a® +y1+b> .

A5 B.1 c3 D.4
o , 1 , 1
b) Tim gié tri nho nhat cua biéu thac P = ,ja” +— + +—.
b? a’
e B.A17 c1 D.54

2

¢) Cho x, y, z > 0thoa man x+y+z=1. Tim gia trj nhé nhat cua

P:\/x2 +x_12+\/y2 +%+\/z2 +zl2 :
A.\82 B.\12 C.1 D.4

d) Cho X, y, z > 0 thoa man x+y+z=+/3. Tim gia tri nho nhat cua biéu thic:

P= 223457 +,(223+y? +/223+2° .

A.~2010 B.2010 C.232 D.12

wBai lam:

Bai 4.50: Binh phuong 2 vé ta duoc: (1) < \/(az +b*)(* +y*) =ab+xy (*)
o Néu ab+xy <0 thi (*) hién nhién dung.

e Néu ab +xy 20 thi binh phuong 2 vé ta duoc: (*) < (bx —ay)’ >0 (dtng).

a) Str dung (1). Taco: 1+a> +V1+b> > J1+1)* +(a+b)* =45
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b) Str dung (1). P > \/(a+b)2+(1+lj 2\/(a+b)2+(i) =17
a b a+b

chiy: 2+L>-% (sia b>0).
a b a+b

c) Ap dung (1) lién tiép hai lan ta duoc:

2
sz +l2 +\/y2 +i2 +\/z2 +l2 2\/(x+y+z)2 +[l+l+lj
X y Z X y Z

>
9 2
\/(x+y+z)2+( j =82,
X+y+z
Chay: l+l+12 (V6ix,y,z>0).
X Yy Z X+y+z
2
d) Tuong tu cau c). Ta c: P > \](3«/223) +(x+y+2z)> =~2010 .
‘s , o101 4
Bai 4.51: Cho a,b duong. Ching minh —+—>—— (1).
a b a+b
Ap dung chirmg minh cac BDT sau:
a)l+1+1 2[ 1,1 ! j;véia,b,0>0-
a b c a+b b+c c+a
D) _( IR S— j;v@ia,b,wo.
a+b b+c c+a 2a+b+c a+2b+c a+b+2c
¢) Cho a, b, ¢ >0 thoa 1+l+1:4.ChL’rngminh: L + ! + L <1
a b c 2a+b+c a+2b+c a+b+2c
d) ab + be +@ §a+b+c;véia,b,c>0.
a+b b+c c+a 2

2xy N 8yz N 4xz
X+2y 2y+4z 4z+x

e) Cho x,y,z duong thod mén x+2y+4z=12. Ching minh: <6

f) Cho a, b, ¢ 1a d6 dai ba canh cia mét tam giac, p la nira chu vi. Chung minh

.1 1 1 (1 1 1}
rang: + + 22 +b+
a C

;> —

Bai 4.51: a) Ap dung (1) ba lan ta duoc: 1+1>
b+c’ ¢ a c+a

14114
=>
a c

1
;—+
"b

Cong cac BDT vé theo vé ta dugc dpem.

b) Tuong tu cau a).

¢) Ap dung a) va b) ta duoc: 1+l+124[ t ot 1 j
a b c 2a+b+c a+2b+c a+b+2c
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d)Theo(l):le(Llj@ ab
a+b 4\la b +b

1
<—(a+b).
4( )
Cung véi cac BPT tuong tu, cong vé theo vé ta dugc dpem.
e) Ap dung cdu d) véi a=x, b=2y, c=4z thi a+b+c=12 = dpcm.
f) Nhan xét: (p—a)+(p—b) :2p—(a+b):c .

Ap dung (1) ta duoc: L L > 4 4

p-a p-b (p-a)+(p-b) ¢

Cung véi 2 BPT tuong tu, cong vé theo vé, ta duoc dpem.

Bai 4.52: Cho a,b,c 1as6 dwong. Ching minh 1,11, 9
a b ¢ a+b+c

).

Ap dung chimg minh cac BDT sau:
1 1 1
+ +
a+b b+c c+a

a) (a2+b2+cz)( jz%(a+b+c) véi a,b,c duong

a b C 3

b) + + <= .Véi a,b,c duongthoa a+b+c=1.
a+l b+1 c+1 4
1 1 1 - o
0) - +— +— >9.Véi a,b,c duong thoa mdn a+b+c<1
a“+2bc b“+2ac ¢ +2ab
d) 1 + 2009 >670.Vdi a,b,c duong thbamdn a+b+c=3
a’+b*+c* ab+bc+ca
Bai lam
.. , 1 1 1 x s ) A
Bai 4.52: Taco: (1) & (a+b+c) _+E+_ >9. Dé dang suy tir BBT Co-si.
a C
a) Ap dung (1) ta duoc: 1 LIS 9

+ > .
a+b b+c c+a 2@+b+c)

2 2 2 2 2 2
VT 9@ +b" +c ):§.3(a +b” +c¢ )Zé(a+b+c)
2(a+b+c) 2 a+b+c 2

Chiy: (a+b+c)* <3(a” +b”*+c?).

b) Bé &p dung (1), ta bién d6i P nhu sau:

_x+1-1 y+1-1 z+1-1 _ 1 1 1
P= + + =3-
x+1 y+1 z+1 x+1 y+1 z+1
Ta co: L + L + 1 > ? :2.Suyra:Ps 3—2=§.
x+1 y+1 z+1 x+y+z+3 4 4 4
c)Taco:P> — 5 2 5 = E >>
a“+2bc+b° +2ca+c"+2ab (a+b+c)
d) Taco ! + ! + 1 > 9 = 4 >1

a’+b’+c’ ab+bc+ca ab+bc+ca a’+b’+c’+2(ab+bc+ca) (a+b+c)2
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va 3(ab+bc+ca)< (a+b+c) nén —2007 > 3’200722669.

ab+bc+ca (a+b+c)

bing thic xay ra khi va chikhi a=b=c=1

BAi 453: Cho a,b,c >0 VA abc—1. Chimg minhring: — 20, PS @ 4
a’+b’+ab b’+c’+bc c’+a’+ac

Bai lam

BAi 4.53: Tac: a®+b° >a’b® +b%a’ —a’b’(a+b)=>a’ +b’ +ab > ab A L +C
c

ab < ab <
a®+b’+ab , a+b+c a+b+c
ab———
C
Tuong tu : be < a ; ca < b

7
b°+c®+bc a+b+c’ *+a’+ac a+b+c

Cong ba BDT nay lai v&i nhau ta c6 dpem.

Bai 4.54: Cho ba s thuc khdng am a, b, ¢ va khdng c6 hai s6 ¢ong thoi bang khdng. Tim gia tri nho nhét cia biéu thac

P a N b N J— ab+bc+ca
b+c c+a a+b a’+b’+c?
A. minP=6 B. minP=7 C. minP =8 D. minP=12
2 2 2
Bai 4.54: * Trudc tién, ta s& chirng minh két qua sau: a . b & 8 b re 1)
b+c c+a a+b ab+bc+ca

abc
[a(b +¢) +bc] a’+ ot

Nhan hai vé caa (1) v6i ab+bc+ca, va déy rang ba .(ab+bc+ca) =
+c

D3 thiy khi d6, (1) tr thanh a? +-22C 1 p? 4 20 | 2, abC
b+c c+a a-+

>a?+b*+c?

1 . 1
b+c c+a a+b

2 2 2
* Quay tro lai bai toan, sir dung két qua trén, ta suy raPszAﬁ. al;+b§+c§1 =t +4\E ,
ab+bc+ca a~+b +c t

. a’?+b*+c?
Vol t=,|——
ab+bc+ca

Vi cach dat trén, dé dangsuy ra t>1.

Hay abc( j >0 (hién nhién dung). Diéu phai ching minh.

Vay ta s& tim gia tri nho nhat cia f(t) =t* + voi t>1.

w2
t

. Z\F 2f zzf 2f

Ap dung BDT cbsi ta co f(t) =t h

=33t

Ding thie xay ra khi t = «E hay a=b >0, c=0 hoac cac hoan vi twong tng.

Vay minP =6 khi vachi khi a=b >0, c=0 hoac cac hoan vi twong tng.
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c. BAI TAP TRAC NGHIEM TONG HOP

TONG HOP LAN 1

Bai 1. Néu a>b va c¢>d. thi bat dang thiic nao sau day luon ding?
A. ac>bd. B.a—-c>b-d. C.a-d>b-c. D. —ac>-bd.
Bai 2. Néu m >0, n<0 thi bat dang thirc nao sau day luén ding?
A m>-n. Bn-m<0. C.-m>-n. D. m—-n<0.
Bai 3. Néu a,b va c lacac sb bitkiva a>Db thi bat dang nao sau ddy dung?
A. ac>bc. B. a’ <b” C.a+c>b+c. D. c—a>c-b.
Bai 4. Néu a>b va c>d thi bat dang thirc nao sau day luén ding?
a_b
A —>—. B.a—-c>b-d. C. ac>bd. D. a+c>b+d.
c d
Bai 5. Bat dang thirc nao sau day ding voi moi sé thuc a?
A. 6a>3a. B. 3a>6a . C. 6-3a>3-6a. D. 6+a>3+a.
Bai 6. Néu a,b,c 1a céc sb bat ki va a <b thi bit déng thic nao sau ddy ludn dung?
A. 3a+2c<3b+2c. B. a’<b” . C. ac>bc. D. ac<bc.
Bai 7. Néu a>b>0, c>d >0 thi bit dang thirc nao sau ddy khong diing?
A. ac>bc. B.a—c>b-d. C.a’>b” D. ac>bd.
Bai 8. Néu a>b>0, c¢>d>0. thi bat ding thirc nao sau diy khéng ding?
A a+c>b+d. B. ac>bd. C.3>E D.2.%
c d- b c -

Bai 9. Shp xép basé V6 +v13 ,419 va 3 ++/16  theo thir tu tir bé dén 16n thi thi tw ding 1a
A 19,3 +416 ,J6 +4/13 . B. V3 +16 ,419 ,J6 +/13 .
C. 19 V6 +13 3416 . D. J6 +/13 ,V3+16 .19 .

Bai 10.  Néu a+2c>b+2c thi bat dang thic nao sau day dung?

A.-3a>-3b. B.a’>b* C.2a>2b . D.1<—.

Bai11. Néu 2a>2b va —3b<-3c thi bit ding thic nao sau day dung?
A a<c. B.a>c. C.—-3a>-3c. D.a’>c
Bai 12. Mot tam giac c6 d6 dai cac canh 1a 1,2,x trong d6 x 1a s6 nguyén. Khi do, x bang
A.l. B.2 . C.3. D. 4.
KHONG DAP AN

Bai 13.  Véisé thuc a bat ki, biéu thirc nao sau day c6 thé nhan gia tri am?
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Bai 14.

Bai 15.

Bai 16.

Bai 17.

Bai 18.

Bai 19.

Bai 20.

A. a’+2a+1.

B. a?+a+1. C. a*-2a+1. D. a’+2a-1.

Véi s6 thuc a bat ki, biéu thirc nao sau day luon luén duong.

A. a*+2a+1.

B. a’+a+1. C. a*-2a+1. D. a’+2a-1.

Trong céc s6 3+2, V15 , 2+4/3 , 4

A. s6 nhé nhit 1415 , s6 I6n nhét 1a2+4/3 B. s6 nho nhat 14 2++/3, s6 16n nhit 1a 4 .
C. s6 nhé nhét 1a /15 , s6 16n nhit 1a 3++/2 . D. s6 nho nhat 1a 2++/3 , 56 16n nhét 1a 3++/2 .

Cho hai s6 thyc a,b sao cho a >b. Bat dang thirc ndo sau ¢y khong diing?

A.a*>b*

B. 2a+1<-2b+1. C. b-a<0. D.a-2>b-2.

Néu 0 <a <1 thi bat dang thirc nao sau day dung ?

A. l>«/;.
a

B.a>1. C.a>+a . D.a’>a*.
a

Cho a,b,c,d la cac sé thuc trong dda,c =0 . Nghiém cia phwong trinh ax+b=0 nhé hon nghiém cua

phuong trinh cx+d =0 khi va chi khi

A.E<E .
a d

B.E>£. C.E>3. D.E>9.
a d d c a ¢

Néu a+b<a vd b—a>b thi bat dang thirc nao sau day ding?

A. ab>0.

B. b<a. C.a<b<0. D.a>0va b<0.

Cho a,b,c la do dai ba canh ciia mot tam giac. Ménh dé nao sau day khong diing ?

A. a’<ab+ac

B. ab+bc>b* C. b’ +c® <a’+2bc . D. b*+c* >a’ +2bc.

Bai21. Cho f(x) =x—x* . Két luan nao sau day la ding?

A.f(x) c6 gid tri nho nhat béngi : B. f(x) c6 gia tri I6n nhat bang

C. f(x) c6 gia tri nho nhat bang —i. D. f(x) c6 gia tri 16n nhat bang

1
2 +1

A. f(x) c6 giatrinho nhatla 0, gia tri I6n nhat bang 1.

. Ménh dé nao sau déy 1a dung ?

Bai 22.  Cho ham sb f(x) =

B. f(x) khong c6 gia tri nho nhét, gia tri Ion nhéat bang 1.
C. f(x) c6 giatri nho nhat 1a 1, gia tri 16n nhit bang 2.

D. f(x) khdng cé gié tri nho nhit va gia tri Ion nhét.

. s N +y=1
Bai 23.  V¢igiatrinao cua a thi hé phuong trinh {X Y
X—-y=2a-
A.azl. B.azl. C.a:—l.
4 2 2

Bai24. Chobiéthaisé a va b cétdng bing3 . Khido, tich haisb a va b

A= N

. c6 nghiém (x;y) véi x.y lon nhat

D.a=1.
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A. 6 gi4 tri nho nhat Ia% . B. c6 gia tri Ion nhét la % .

C. ¢6 gia tri I6n nhat 1a % . D. khéng c6 gia tri I6n nhét.

Bai 25. Cho a—b=2.Khido,tichhaisé a va b
A. ¢6 gi& tri nhé nhat la—1 . B. c6 gia tri I6n nhat 1a —1 .
C. c6 gia tri nho nhat khi a=b. D. khong c6 gia tri nho nhit.
Bai26. Chox’+y*=1,goi S=x+y.Khidétaco

A S<—2 B.S>\2

C.—2<s<\2 D. -1<S<1

Bai 27.  Cho x,y lahai s thyc thay d6i sao cho x+y =2.Goim = x> +y* . Khi d6 ta co:
A. gid tri nho nhat cia m 1a 2. B. gi4 tri nho nhatcua m 1a 4.
C. giatri Ion nhatcua m 1a 2. D. gia tri 16n nhit cia m 12 4.
2 2 x+1

Bai 28.  Véimdi x>2 , trong céc biéu thuc: 2 , , , ,X gia tri biéu thic nao Ia nho nhét?
x x+1 x-1 2 2

AL B. 2, c 2 D.
X x+1 x—1

N | %

Bai 29.  Gia tri nho nhat cua biéu thirc x> +3x V6i xe R |&;

A.—E . B. —2. C.—z . D.—ﬁ .
2 4 4 8

Bai 30.  Gi4tri nho nhét cua biéu thic x* +3|x| voi x e R la:

Bai31.  Gi tri nho nhit cuabiéu thic X —6|x| voi x e R la:
A. -9 . B.—6 . C.0. D. 3.
Bai32. Chobiéuthuc P=—a++a vdia>0 . Ménh dé nao sau ddy la ménh dé dung?

A. Gia tri 16n nhat cua P la B. Gia tri nho nhit cua P 1a i .

N~ =

C. Giatri I6n nhit cua P 1a D. P dat gié tri nho nhét tai a = i .

Bai 33.  Giatri Ion nhit cua ham sé £(x)=— bang
X" —5x+9
Al B. L. c. p.2 .
4 11 8 11

Bai 34.  Cho biéu thuc f(x) =+1-x* . Két luan nao sau day ding?
A. Ham s f(x) chi cé gia tri 1on nhét, khéng c6 gié tri nho nhat.
B. Ham s6 f(x) chi c6 gia tri nho nht, khdng c6 gia tri 16n nhat.
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C. Ham s6 f(x) c0 gia tri nho nhat va gia tri 16n nhat.

D. Ham s6 f(x) khdng cd gié tri nho nhat va khdng c6 gid tri 1on nhét.

B4i35.  Choalasd thyc bitki, P = =
a +1

A P>-1. B. P>1. C. P<-1. D.P<1.

. Bat dang thic nao sau dy dung véi moi a?

Bai36. Cho Q=a’+b”+c>—ab—bc—ca Véi a,b,c labasb thyc. Khang dinh nao sau day 1a ding?
A. Q>0 chi ding khi a,b,c la nhiing s6 duong.
B. Q>0 chi dung khi a,b,c la nhitng s6 khéng am.
C. Q>0. Véi a,b,clanhiing sb bat ki.
D. Q>0 Véi a,b,clanhiing sé bat ki.
Bai 37.  S6 nguyén a Ién nhat sao cho a®® <3** |a:
A. 3. B. 4. C.5. D. 6.

Bai 38.  biéndiu (>,<, Z,S) thich hop vao 6 tréng dé dugc mot bat ding thice dung

ab Da+b

A.Néu a,b duong thi
a+b 4

B.V6i a,bbitky 2(a’ —ab+b*) b +b?.

C. Néu a,b,c duong thi ——+—L2_ 4 €
b+c c+a a+b

Bai 39. Cho a,b lacéc sb thuc. Xét tinh dung—sai ciia cAc ménh dé sau:

2 2 2
A a+b . +b .
2 2

B. a’+b*>+1>a+b+ab.

C. a’+b*+9>3(a+b)+ab.

Bai 40.  Cho hai sé thuc a,b tlly y. Ménh dé nao sau déy 1a dang?
A Ja+b|=|al+[3 8. sb|<fl+]y|  C.|a+b<|+] D. a+b|>[a] + b

Bai 41.  Cho hai sé thuc a,b tly y. Ménh dé nao sau day la dung?

A. |-ab|<lal.|b]. [a]s Bl V6i b#0.
bl |-
C. Néu |a| <|b| thi a* <b*. D. [a—b|>|a|—|b|.

Bai 42.  Cho hai sé thuc a,b tly y. Ménh dé nao sau day la dung?
A. la=b| <[a|+|b|. B. |a—b| =|a|+|b|.
C. |a—b|=|a|—|b|. D. |a—b|>|a|—|b|.

Bai 43.  Bit ding thirc ndo sau day dung véi moi sb thuc x ?
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2
A. |x|>x. B. |x|>—x. C. |x| >x2. D. |x|2x.

Bai 44.  Néu a,b lanhitng sé thuc va |a| < |b| thi bat dang thirc nao sau day luén ding?

1
al

A. a’ <Db>. B. gi vGi ab#0.
[b]

C. -b<a<b. D. a<b.

Bai 45. Cho a>0.Néu x<a thi bit ding thic nao sau dy ludn dung?

A [x|<a. B. —x<|x|. C. [N <[al. p. 151,
X" a
Bai 46. Néu |x| <a thi bat dang thirc nao sau day luon ding?
1 1
A x<-a. B. —<—. C. —|x|<—a. D. x<a.
X a
Bai 47. Cho a>1,b>1.Bitding thirc no sau day khong diing ?
A. a>2a-1. B. ab>2ayb-1.
C. ab<2bya-1. D. 24b-1<b.
Bai 48.  Giatri nho nhét ciia ham s f(x):x+z v6i x>0 la
X
A. 4. B.%. c.\2. D. 242.
2
Bai 49.  Giatri nho nhit ciia ham sé f(x):2x+§ v6i x>0 la
X
A 43 B. 6. C. 2\3. D. 246 .
Bai 50.  Giatri nho nhét ciia ham s f(x):ngi1 véi x>1 la
X_
A2, B.g. c.2\2. D. 3.
Bai 51.  Cho x>2. Giatri lon nhat ciia ham s6 f(x)=—‘x_2 bing
X
A 5 2 V2 b L
242 2 2 2
Bai 52.  Giatri nho nhit ciia ham sé f(x):2x+l véi x>0 la
X
A 2. B.%. c.\2. D. 242.
2

Bai 53.  Giatri nho nhit ciia ham sé f(x):2x+iz v6i x>0 la
X
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A 1. B. 2. C. 3. D. 22 .

Bai54. Cho a,b,c,d lacéac sé duong. Hay dién dau (>,<,2,s) thich hop vao 6 tréng

. a_ ¢ a+brc+d . a_ ¢ a+br—c+d
A.Néu —>— thi ——|<|——. B. Néu — > — thi > .
“rTa T a c “p7ad T Tp T4

C. a+b+c\E+\E+\/:. D. 2\/;(\E+\E)Zab+a+b.

Bai 55.  Bién s6 thich hop vao chd cham dé dugc ménh dé dung

A. Gia tri 16n nhat ciia ham s6 y =x—1+3=x véi 1<x<3 1a....22 khix=2 .............

B. Gia tri nho nhat ciia ham s6 y =2x* —5x+1 la...... —% khix== .........

Bai56. Cho a’ +b” +c* =1. Hay xac dinh tinh ding-sai cua c4c ménh dé sau:

A ab+bc+ca20. B. ab+bc+ca2—%.

C. ab+bc+ca<1. D. ab+bc+ca£1.

TONG HOP LAN 2

Bai 57. Tim ménh dé dung?

A. a<b=ac<bc. B. a<b:>l>l.
a
C.a<bvc<d=ac<bd D. a<b:>ac<bc,(c>0).
Bai 58.  Suy luan nao sau day diing
A. a>b:>ac>bd. B. a>b:3>h.
c>d c>d ¢ d
b b>0
C. az =a-c>b-d. D. azb> =ac>bd.
c> c>d>0

Bai 59.  Bat dang thic (m +r1)2 >4mn tuong duwong vai bat dang thirc nao sau day
A n(m-1)" -m(n-1) 20. B. m®+n® > 2mn.
C. (m+n)2+m—n20. D. (m—n)222mn.

Bai 60.  Véimoi a,b=0, tacé bat ding thirc nao sau ddy ludn dung?
A. a-b<0. B. a’—ab+b? <0. C. a>+ab+b*>0. D. a-b>0.

Bai 61.  Véihaisd x,y duongthod xy =36, bat dang thirc nao sau day ding?

A. x+y22«fxy=12. B. x+y=22xy=72.
C. dxy <x*+y’*. D. 2xy <x*+y”.

Bai 62.  Chohaisd x,y duongthoa x+y =12, bat dang thirc nao sau day ding?
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Bai 63.

Bai 64.

Bai 65.

Bai 66.

Bai 67.

Bai 68.

Bai 69.

Bai 70.

Bai 71.

2
X+y
A <6. B. xy < =36.
- i
C. 2xy <x* +y’. D.ﬁz@

Cho x,y la hai s thuc bat ky théa va xy = 2. Gia tri nho nhat ciia A = x> +y?

A 2. B. 1. C. 0. D. 4.
Choa>b>0va x= 1+a S, Y= 1+b 5 Ménh dé nao sau day dung ?
l+a+a 1+b+b
A x>y. B. x<y.
C.x=y. D. Khong so sdnh duoc.
Cho céc bét ding thie: (0 2+2=2 any 2424853 iy Lolils (véi a, b, ¢ > 0). Bt
b a b ¢ a a b ¢ a+b+c
déng thirc nao trong cac bat dang thirc trén 1a dung?
A. chi I ding. B. chi II dung. C. chi III dung. D. I, II, Il déu dting.
L. .2 , a b C ~ A s ~ ,
Véi a,b,c>0. Biéuthac P = + + . Ménh @é nao sau day dung?
+c c+a a+b
A.O<P<E. B.§<P. C.éSP. D.ESP.
2 2 3 2
Cho a,b>0 va ab >a+b. Ménh dé nio sau day dung ?
A. a+b=4. B.a+b>4. C.a+b<4. D. a+b<4.

Cho a<b<c<d va X=(a+b)(c+d),y:(a+c)(b+d),z:(a+d)(b+c).Ménhdé nao sau day la
dung?

A x<y<z. B. y<x<z. C. z<x<y. D. x<z<y.

Véi a,b,c,d >0. Trong cc ménh d& sau ddy ménh dé sai?

a a a+c
A —<l=>—< .
b b b+c
a a_ a+c

B.—>1=—>

lon

b+c’

a ¢ a_ a+c ¢
C. — <—=>—> >—,
b d b b+c d

D. C6 it nhat hai trong ba ménh dé trén 12 sai.

2
A. a<b. B.a>b. C.a=b. D.a#b.

2 2 2
Hai sé a,b thoa bét dang thirc a ;b S(a+b] thi

Cho x,y,z>0 va xét ba bt dang thic

1) C+y’+7°23xyz (1) Lolela 2 quy XY 253 it ding thite ndo 1a ding?
X y Z X+y+Z y Z X

A. Chi I ding. B. Chi I va III déng. C. Chi I1I déng. D. Ca ba déu ding.
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§2. DAI CUONG VE BAT PHUONG TRINH
A. TOM TAT LY THUYET.

1. Dinh nghia bit phwong trinh mdt dn

Cho haiham s8 y =f(x) va y =g(x) c6 tapxdc dinh lan luotla D, va D, . Dit D=D, "D, . Ménh d@ chttabién c6 mot
trongcéc dang f(x) < g(x), f(x) >g(x) , f(x) < g(x), f(x) Zg(x) dwoc goi 1a bdt phuong trinh mt dn ; x duoc goi 1a dn
s6 (hay dn) va D goi 1a tap xac dinh ctia bt phwong trinh.

X, € D goi la mot nghiém ctia bat phwrong trinh f(x) < g(x) néu f(x0 ) < g(xo) la ménh dé dung.

Giai m@t bdt phuwong trinh 1a tim tat ca cac nghiém(hay tim tdp nghiém) cua b&t phuwong trinh do.
Chii j : Trong thuchanh, takhong can viétro tap xac dinh D cta bat phuwong trinh ma chi cannéu diéu kién dé€ xeD.

Diéu kién d6 goi la diéu kién xac dinh ctia bat phwong trinh, goi titla diéu kién ciia bat phuong trinh.
2. Bt phwong trinh twong dwong, biéh doi twong dwong cic bit phirong trinh.
a) bPinh nghia: Hai bt phwong trinh (cung 4n) dwgc goila twong duwong néu ching co cung tip nghiém.
Ki hiéu: Néu f, (x)<g, (x) twong dwong véi £, (x)<g,(x) thitaviét f(x)<g (x)<= £ (x)< g (x)

e Phép bién ddi khong lam thay ddi tap nghiém cta phwong trinh goi la phép bién déi twong duong.
b) Binh ly vahé qua:

Dinh ly 1: Cho bat phurong trinh f(x) <g(x) ¢ tapxéc dinh D; y =h(x) 1a ham s8 xdc dinh trén D . Khi d6 trén D, Bat

phuong trinh d cho tuong dwong véi bat phuong trinh sau
1) £(x)+h(x) <g(x)+h(x)
2) f(x).h(x) <g(x)h(x) néu h(x)>0 véimoi xeD
3) £(x)-h(x)>g(x)-h(x) néu h(x)<0 véimoi xeD
He¢ qua: Cho bat phuong trinh f(x) < g(x) cé tapxac dinh D . Khi d6
1) f(x)<g(x) = £ (x)<g’(x)
2) f(x) <g(x) = £ (x) <g*(x) véi f(x)>0, g(x)> 0, vxeD

Lwuy: Khi giadi phuwong trinh tacanchuy

o Dit diéu kién xac dinh(dkxd) cta phwong trinh va khi tim dwoc nghiém cua phwong trinh phai ddi chiéu véi diéu
kién xac dinh.
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o D0i véi viéc giai b4t phuong trinh ta thuong thuchién phép bién doi tuong duong nén canluyu y téi diéu kién g€

thuwchién phép bién d6i twong duong do.
B. CAC DANG TOAN VA PHUONG PHAP GIAL

DANG TOAN 1: TIM BPIEU KIEN XAC PINH CUA BAT PHUONG TRINH.
1. Phueong phap giai.
- Diéu kién x4cdinh ctia bat phwong trinh bao gom cac diéu kién d€ gid tricta f(x), g(x) ciing dwoc x4c dinh va cac didu
kién khéac (néu c6 yéu cau trong dé bai)
- biéu kién débiéu thirc
o Jf(x) xdcdinhla f(x)>0

L xécdinha f(x)=0

£(x)

xéc dinh la f(x)>0

=
—I -
T‘
S—

2. Cac vi du dién hinh.
Vi du 1: Tim diéu kién xac dinh cta phwong trinh sau:

a) X+L<1

4x* -9
A.X;tirE B. R\ 3 C.x:E D.R
2 2 2
b) Ja-2x>— L
x"—2x-1
A x=2 B x>2 C. x<2 D. x#1-2
) ) L x < x#E1-
x#1-2 x#1-2

Loi gidi
a) biéu kién xac dinh ctua bat phuwong trinh la 4x* 90 x> # z S X# J_rg
b) biéu kién x4c dinh ctia bat phuwong trinh la
4-2x=0 xX<2 x<2
{XZ —2X—1¢0©{xili«/5®{x¢1—\/5

Vi du 2: Tim diéu kién xac dinh cua bt phuwong trinh sauréi suy ra tap nghiém ctia né:
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a) 2x+4x—3>243-x+3
b) V—x* +4x—4 <27 -3%>

C)J;+ 1 < 1 +2
x—2 x—2

d) y(x—=1)" (3-4x) ~5x>4x-3-7
Loi gidi

a) biéu kién xac dinh ctua bat phuwong trinh la X
3-x2>0

Thtt vao bat phwong trinh thdy x =3 théa man

Vay tap nghiép ctia bat phwong trinh 1a S ={3}

b) biéu kién x4c dinh ctia bat phuwong trinh la
¢ +x-420 = —(x-2) 20 = x=2

Thay x=2 vao thdy thoéa man bat phuong trinh

Vay tap nghiép ctia bat phuong trinh la S= {3}

1A s S . . x>0 x>0
c) biéu kién xac dinh ctia bat phuong trinh Ia = oS x>2
x—=2>0 x>2

Véi diéu kién d6 bat phuong trinh twong duong v éi Jx<2ex<4
Doi chiéu véi diéu kién ta thdy bat phuwong trinh v6 nghiém.
Vay tap nghiém cuia b4t phuwong trinh la S=&

(x-1)(3-4x)20
4x-3>0

d) biéu kién xac dinh ctia bat phuwong trinh la { *)
Dé thdy x =1 théa man diéu kién (*).

3-4x>0 X

Néu x=1 thi (*) < S
4x-320

A e o NI y 3
Vay diéu kién x4c dinh ctua bat phuwong trinhla x=1 hodc x= 1

3 , . N A 1
Thay x=1 hodc x= 1 vao bat phwong trinh thdy déu thoa man.
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Vay tap nghiém ctia b4t phuong trinhla S= {1;%} .

3.Bai tap luyén tap.

Bai 4.55: Tim diéu kién xdc dinh ctia phwong trinh sau:

1 X
<
x=3 x*-6x+9

a)
A x=#3 B. x=3 C R D. [\ {3}

b) Jx-2 >L
X

+2
A. x>2 B. x>2 C. x<2 D. x#-2
Bai4.55:a) x =3 b) x>2

Bai 4.56: Tim diéu kién xdc dinh ctia bdt phuwong trinh saur6i suy ra tap nghiém cua no:

a) 2x+2x—122y1-2x +1

A.x=l B.x>l C.le D.xsl
2 2 2 2
b) Vx> +x-1<2
A. V6 nghiém B. C. R\{1} D. ®\{+1}
o) Ix+V1-x <1-x+2
A. 0<x<1 B. 0<x<1 C. 0<x<2 D. 1<x<2
d) J(x-1) (2-x)(x-2) -7
A x=1,x#2 B. x#1,x#2 C. R\{1;2} D. x=1,x=2
1
Bai4.56:a) X=§ b) V6 nghiém c) 0=<x<1 d) x=1,x=2
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DANG TOAN 2: XAC PINH CAC BAT PHUONG TRINH TUONG PUONG VA GIAI BAT PHUONG TRINH BANG
PHEP BIEN POI TUONG.

1. Phueong phap giai.

DE giai bat phuong trinh ta thuc hién cac phép bién déi dé€ dua vé bat phuwong trinh twong dwong véi phwong trinh da
cho don gian hon trong viéc giai nd. Mot s6 phép bién ddi thwong st dung

e CoOng (trtr) ca hai v€ ctia bat phuong trinh ma khéng lam thay d6i diéu kién xac dinh cua bat phwong trinh ta thu
duoc bat phuong trinh twong dwong bat phwong trinh da cho.

¢ Nhaén (chia) vao hai vé& ctia b&t phuwong trinh vdi mot biéu thire ludn duwong(hodc ludn dm) va khong lam thay déi
diéu kién xdcdinh ctia phwong trinh ta thu dwoc bat phwong trinh ciing chidu (hodc ngioc chiéu) twong dwong voi
bat phuwong trinh da cho.

¢ Binh phuwong hai v€ ctia bat phwong trinh (hai v& ludn dwong) ta thu dwge bat phuong trinh twong dwong véi bat
phuong trinh da cho.

o Lap phuong hai v€ ctia bat phuong trinh ta thu dugc bt phuong trinh twong dwong véi bat phwong trinh da cho.

2. Cac vi du minh hoa.

Vi du 1: Trong cac bdt phwong trinh sau day, bat phuwong trinh nao twong duwong véi bat phwong trinh 3x+1>0 (*):

>— ! b) 3x+1+ X X

a) 3x+1- >
x-3~ x-3 3x+1  Bx+1

Loi gidi
. 1
Ta co 3x+1>0<:>x>—§

1
>_

a) 3x+1-
x—-3 X —

(1) khong twong duwong 3x+1>0 vi x =3 la nghiém cua bat phuwong trinh (*) nhung khong 1a

nghiém cua bat phwong trinh (1).

X

b) 3x+1+ >
3x+1  B3x+1

<:>3x+1>0<:>x>—%

Do d6 3x+1+

twong dwong 3x+1>0.

X X
>

V3x+1  3x+1

Vi du 2: Khong giai bat phwong trinh, hay giai thich vi sao cacbdt phwong trinh sau vo nghiém.

\/; x+1

a) [’ +2x|+3<0 b) m+T<2
X

Loi gidi
a) Ta c6 |x2 + 2x| >0= |x2 + 2x| +3>0 do d6 bat phwong trinh vd nghiém.

b) DKXD: x>0.
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\f; x+1 \/; x+1

=2 =2

x+1Jr NS x+1 Jx

Suy rabat phuong trinh vo nghiém.

Ap dung BDT c6si ta c6

Vi du 3: Khong giai bat phwong trinh, hay giai thich vi sao cacbat phwong trinh sau nghiém diang véi moi x .

a) x—1|+x222x—1 b)
Loi gidi

a)BPT & \[x—1[+x* ~2x+120 & [x—1] +(x~1) 20

Do \WZO, (x—l)2 >0 v6éi moi x nén ﬁJr(x—l)z >0 véimoi x.
Vay bdt phuong trinh nghiém ding v6i moi x.

b)BPT < —(x+1)’ <0 (x+1) 20 (ding véi moi x)

Vay bét phuong trinh nghiém dung v6i moi x.

Vi du 4: Ban Nam giai bdt phwong trinh |x + 1| >x—1 nhusau

Bat phuong trinh tuong duong véi (x + 1)2 > (x - 1)2

X +2x+12x* -2x+1<4x20<x 20

Vay bat phuong trinh c6 tap nghiém la S =[0;+0).

Theo em ban Nam giai nhu vay dung hay sai? Néu sai hay sttalai cho dung.
Loi giai

Ban Nam da méc sailam & phép bién d6i binh phuong hai vé

Loi giai dung la:

e Véi x<1taco |x+1| >0, x—1<0 suy ranghiém cta b4t phuwong trinhla x <1

x>1

e Véi x>1: Bat phwong trinh twong dwong v éi
phong EEHONE {(x+1)22(x—1)2

x>1 x>1
<9, ) = <x2>1
X" +2x+12>2x"—-2x+1 4x >0

Vay bédt phuong trinh ¢é tdp nghiém la S=R.

3.Bai tap luyén tap.
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Bai4.57: Trong cacbat phuong trinh sau day, bat phwong trinh nao twong dwong véi bat phwong trinh 3x+1>0 :

Q)

1
>
x+3 x+3

3x+1+4x+1>/x+1 (In)

A.(D B.(I) C.(), (In) D. Khéng c6 phwong trinh nao ca

3x+1+

Bai4.57: Taco 3x+1>0©x>—%

1 X £-3 X #-3
I) Tacd 3x+1+ >— o 1 X>——
x+3 x+3 3x+1>0 x>—§ 3
Do dé 3x+1+ > twong duong 3x+1>0
x+3 x+3

x>-1

+1>0
II) 3x+1+\/x+1>\/x+1©{x g 1©x>—%

=
3x+1>0 x>—5

Do d6 3x+1+/x+1>+x+1 twong dwong 3x+1>0

Bai 4.58: Khong giai bat phuwong trinh, hay giai thich vi sao cdc bat phuong trinh sau vo nghiém.
a) Ix+1>+—x—4
b) Vx+1 <7 +x-1

khong ton taigia trinaocua x

.. x+1>0 x>-1
Bai4.58: a) PKXD:

=
—-x—-4>0 x <-4

Suy rabat phuong trinh vo nghiém.
e 1) 3
b) Ta cé x+120,—x2+x—1=—[x—§j _Z<0

Suy rabdt phwong trinh vo nghiém.
Bai4.59: Khong giai bat phuong trinh, hay giai thich vi sao cadc bdt phuwong trinh sau nghiém dung véi moi x.

a) [x+1|+2x* —=2x+1>0
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x> +2
I +1

Bai4.59:a) Ta cd |x+1/20, 2x* ~2x+1=(x~1) +x* 20

b) >2

Suy ra [x+1|+2x* =2x+120

x+1=0

(x—l)z 0 (vd nghiém)

Dang thiicxay rakhi va chi khi {

Suy ra [x+1|+2x* =2x+1>0 véi moi x.

Vay bdt phuong trinh nghiém dung vo6i moi x.

2
b) Ap dung BDT c6si ta cé X +2 —\C+1+ L oo =2

x*+1 x> +1 '\/x2+1

Suy rabat phwong trinh nghiém ding véi moi x.

Bai 4.60: Ban Binh giai bat phuong trinh Jx+1 (\/ZX +2 —1) >0 nhusau
Bat phuong trinh tuong duong véi

J2x+2-1>0 < 2x+2 21<:>2x+221<:>x2—%

Vay bat phuwong trinh ¢ tap nghiém la S= [—%;+00) .

Theo em ban Binh gidi nhw vay ding hay sai? Néu sai hdy stralai cho dung.
Bai 4.60: Ban Binh da mac sailam & phép bién d6i dau tién

Loi gidi ding la:

+1=0 x=-1
\/ +1 \iz +2-1)120& x =
x1{v2x ) x72-120  |2x+2>1

x=-1

x=-1
= & 1
{2x+221 X>——

, A A s 1
Vay bat phwong trinh ¢ tap nghiém 1a S= {—1} u{—a; +00) .
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§3. BAT PHUONG TRINH VA HE BAT PHUONG TRINH BAC NHAT HAI AN
A TOM TAT LY THUYET.

1. Bt phuong trinh bdc nhit hai dn.
a) Bdt phuwong trinh bacnhathai an va mién nghiém ctia no.
e Bt phuong trinh bdc nhdt hai dn x, y 1a bat phuong trinh c6 mot trong cac dang:

ax+by+c<0,ax+by+c>0,ax+by+c<0,ax+by+c>0 trong d6 4, b, c lanhitngsd thycda cho, a va b khong dong thoi

bang 0; x vay la cic an sd.
Mdi cdp s6 (x0; yo) sao cho axo + byo < ¢ goi la mot nghigm cua bat phwong trinh ax+by+c<0,
Nghiém ctia cacbat phuwong trinh dang ax+by > ¢,ax+by < ¢,ax+by > c cling dwoc dinhnghia twong tu.

e Trong mat phang toa do thimdi nghiém ctia bat phuong trinh bacnhat hai &n dwoc biéu dién boi mot diém va tap
nghiém ctia né duoc bidu dién béi mot tap hop diém. Ta goi tap hop diém ay la mién nghiém ctia bt phwong trinh.

b) Cach xac dinh mién nghiém cta bat phwong trinh bac nhat hai an.

Dinh li : Trong mit phang toa d6 duong thang (d) :ax+by+c =0 chia mit phang thanh haintra mat phang. Mot trong
hai ntta mét phang dy (khong ké bo (d)) gom cac diém co toa dd thoaman bat phwong trinh ax+by+c>0 , ntra mit
phéng con lai (khong ké bo (d)) gdm céc diém cb toa dd thoa man bat phuong trinh ax+by+c<0.

Vay dé€ xac dinh mién nghiém cua bat phwong trinh ax+by+c <0, ta cé quy tac thiechanh biéu dién hinh hoc tap

nghiém (hay bi€u dién mién nghiém)nhu sau:
Buoc1. V& duong thang (d): ax+by+c<0

Buwdc2. Xét mot diém M(xo;yo) khong nam trén (d).

. Néu ax, +by, +c<0 thintramét phing (khong ké bo (4)) chita di€ém M la mién nghiém
cua bat phuong trinh ax+by+c<0.
. Néu ax, +by,+c>0 thi ntraméat phang (khong k& bo (d)) khong chira diém M la mién

nghiém cua bat phuwong trinh ax+by+c>0.
Chu y: D6i véi cacbdt phuong trinh dang ax+by+c <0 hodc ax+by+c> 0 thimién nghiém la ntra mat phéng k& cabo.

2. Hé bat phwong trinh bac nh4t hai 4n

Twong tw hé bat phuong trinh mét an, ta co hé bat phwrong trinh bic nhat haidn.
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Trong mit phang toa do, ta goi tap hop cacdiém cé toa d6 théa man moi bat phuong trinh tronghé 1a mién nghi¢m ciia

hé. Vay mién nghiém ctia hé la giao cdc mién nghiém ctia cac bat phwong trinh trong hé.

D¢ xac dinh mién nghiém ctia hg, ta dung phuong phapbiéu dién hinh hoc nhw sau:

e Véi mdi bat phwong trinh tronghé, ta xac dinh mién nghiém ctia né va gach bo (t6 mau) mién con lai.
¢ Sau khilam nhu trénlanluot d6i véi tat ca cac bat phwong trinh tronghé trén cung mot mét phéng toa do, mién

con lai khong bi gach (t6 mau) chinh 1a mién nghiém cua hé bat phwong trinh da cho.

B.CAC DANG TOAN VA PHUONG PHAP GIAL

> DANG TOAN 1: XAC PINH MIEN NGHIEM CUA BAT PHUONG TRINH VA HE BAT PHUONG TRINH

BAC NHAT HAI AN.
Vi du 1: Xdc dinh mién nghiém ctia cdc bat phuwong trinh sau:

x=2y . 2x+y+1

2x-y=> 0 b
) 2y )73 3

Loi gidi

a) Trong méat phang toa do, vé duong thang (d) :2x—y=0.Taco (d) chiamat phang
thanh haintta mit phang. Chon mot diém bt ki khong thudc dwong thang d6, chang
han diém M(l;O) . Ta thay (1; 0) 1a nghiém ctia bat phwong trinh da cho. Vay mién
nghiém can tim 1 ntta m3t phing chirabo (d) va chira diém M(1;0) (Mién khong duoc
to mau trén hinh vé).

xX=2y S 2x—-y+1 -

b) Ta ¢6
3

3(x—2y)-2(2x-y+1)>0

S —Xx—4y-2>0=x+4y+2<0

Trong mit phang toa do , vé duong thing A:x+4y+2=0

Xét diém O(0;0), thdy (0;0) khong phai la nghiém ctia bat phurong trinh da cho do d6

mién nghiém can tim lantta mt phangbo A (khong k& duong thiang A ) va khong

chira diém O(O; 0) (Mién khong dwgce td6 mau trén hinh vé).

yl

2

ol 1 X
(d)
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Vi du 2: Xadc dinh mién nghiém ctia cac hé bat phwong trinh sau:

a xX+y-220
x=3y+3<0

Loi gidi

a) Vé cac duong thang (d) ix+y-2=0, (d') :x—3y+3=0 trénmit phang

toa do Oxy

Xét diém O(0;0), thdy (0;0) khong phai la nghiém ctia bat phurong trinh

Xx+y—-2>0 va x-3y+3<0 do d6 mién nghiém can tim 1a phan m4t phang
khong duoc t6 mau trén hinh vé ké ca hai duong thing (d) va (d').

b) V& cacduong thing (d):x+y =0, (d'):2x-3y+6=0 va (d"):x-2y+1=0
trén mat phéng toa d6 Oxy

Xét diém O(0;0), thay (0;0) 1a nghiém ctia bt phuong trinh 2x—3y +6>0 va
x—2y+120.Do d6 O(0;0) thudcmién nghiém ctia bat phurong trinh
2x-3y+6>0 va x-2y+1=0.

Xét diém M(1;0) ta thay (1;0) 1a nghiém ctia b4t phuong trinh x+y >0 do d6

diém M(l; 0) thudc mién nghiém bat phuong trinh x+y>0.

Vay mién nghiém can tim la phan mit phang khong dwoc t6 mau trén hinh vé ké

ca duong thang (d")

Vi du 3: X4c dinh mién nghiém bat phuwong trinh (x —y)(x3 + y3) >0.
Loi gidi

Ta c6 (x—y)(x3 +y3)20<:>(x—y)(x+y)(x2 —xy+y2)20

B x-yz0 . |x=y<0
<:>(x y)(x+y)20<:>{x+y20 (1) hoac {x+y§0 )

_2: -
GIAO VIEN MUA FILE WORD LIEN
(d'




NS SR TNOAYUMOA[ER BIFN SOAN VA SUU TAM

Nhu vay mién nghiém cua bat phwong trinh da cho la gom hai mién nghiém ctia hé bat phwong trinh (1) va (2).

Vé cac duwong théng (d) :x+y=0, (d') :x—y=0 trénmat phéng toa do Oxy . Xét diém M(l; 0), ta cod (1;0) la nghiém
ctia cadc bat phuwong trinh ctia hé (1) do d6 M(l;O) thudcmién nghiém ctia hé bat phwong trinh (1). Xét diém N(—l; 0) ,ta
cO (—1;0) la nghiém cua cac bat phwong trinh ctia hé (2) do d6 N(—l;O) thuécmién nghiém cta hé bat phwong trinh (2).

Vay mién nghiém can tim la phan mt phang khong dwoc té mau trén hinh vé ké ca hai duong thang (d), (d') .
3.Bai tap luyén tap.

Bai 4.61: Xac dinh mién nghiém cua cdc bat phwong trinh sau:

a) x-3y= 0

A.
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D.
yA /
26

(d)

Bai 4.61: a) Trong mit phang toa d9, vé dudng thang (d) : x=3y=0.

Ta thay (1; 0) 1a nghiém ctia bat phuwong trinh da cho.

Véy mién nghiém can tim lantra mit phing chitabd (d) va chtra diém M(1;0) (Mién

khéng dwoc t6 mau trén hinh vé).

b) X_—2y<x+y+1

A.
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C.

(d)

b)Taco — <x+y+lex—y+2(x+y+1)>0

< 3x+y+2>0

Trong mit phang toa dd , vé duong thang A:3x+y+2=0

ol /

Xét diém O(0;0), thdy (0;0) khong phai la nghiém ctia bat phuong trinh da cho do d6

mién nghiém can tim lantta mt phangbo A (khong k& duong thang A ) va khong chira \

diém O(O;O) (Mién khong duoc td mau trén hinh vé).

Bai 4.62: Xac dinh mién nghiém ctia cac hé b4t phuong trinh sau:

2) x+y-2<0
x-y+320
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A.

D. PBap an khéc

Bai 4.62: a) V& cac duong thang (d) ix+y-2=0, (d) :x—y+3=0 trén mitphang

toa &6 Oxy
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Xét diém O(O; O), thdy (O,‘ O) la nghiém ctia bat phuwong trinh x+y—-2<0 va x—y+3>0 do d6 mién nghiém can tim la

phan mat phang khong dwoc té mau trén hinh vé k& ca hai duong thang (d') .

X+y+2>0
b) {2x-3y-6<0
x-2y+3<0

A.
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C.

D. bBap 4n khac

b) V& cac duong thang (d) 1X+y+2=0, (d') :2x-3y-6=0 va (d") :x—2y+3=0 trénmatphangtoa dd6 Oxy
Xét diém O(0;0), thay (0;0) la nghiém ctia bat phurong trinh x+y+2>0 va
2x—-3y-6<0.Do d6 O(0;0) thudcmién nghiém ctia bat phurong trinh y‘/

x+y+2>0 va2x-3y-6<0.

Xét diém M(0;3) ta thdy (0;3) 1a nghiém ctia bat phurong trinh x—2y +3<0

do d6 diém M(0;3) thudc mién nghiém bat phuong trinh x—2y+3<0.

Vay mién nghiém can tim la phan mt phang khong dwoc té mau trén hinh vé

ké ca dudng thing (d'), (d").
> DANG TOAN 2: UNG DUNG VAO BAI TOAN KINH TE.

Van dé tim mién nghiém cua hé bat phuwong trinh bacnhat c¢é lién quan chit ché dén quy hoach tuyén tinh. D6 1la mot
nganh toan hoc ¢é nhiéu ting dung trong doi séng vakinh té.

Luu : Ta thtranhan két qua sau "Gid trinho nhathay I6n nhat ctia biéu thiec P(X,' y) =ax+by (b # O) trén mién da giac

16i (k€ ca bién) dat dwoc taimét dinh nao dé cua da giac".

Vi du 1: M6t cong ty kinh doanh thwong mai chudn bicho mot dot khuyén mai nham thu hut khach hang béng cach tién
hanh quang cdo san phdm cta cong ty trénhé thong phat thanh va truyén hinh. Chi phi cho 1 phit quang cédo trén séng
phét thanhla 800.000 dong, trén séng truyén hinhla 4.000.000 dong. Pai phat thanh chinhédn phat cdc chwong trinh
quang cao dai it nhatla 5 phut. Do nhu cau quang cdo trén truyén hinh 16n nén dai truyén hinh chi nhéan phat cac chuong
trinh dai t6i da la 4 phut. Theo cac phan tich, cung thoi lwong mot phat quang cdo, trén truyén hinh sé c6 hiéu qua gap 6

GIAO VIEN MUA FILE WORD LIEN HE 0946798489




NS SR TNOAYUMOA[ER BIFN SOAN VA SUU TAM

lan trén séng phét thanh. Cong ty dy dinh chi tdi da 16.000.000 dong cho quang cdo. Cong ty can dat thoi lwong quang
cao trén séng phat thanh va truyén hinh nhu thénao dé€ hiéu qua nhat?

Loi giai
Phdn tich bai todn: Goi thoi luong cong ty dat quang cao trén séng phat thanh la x (phut), trén truyén hinh la y (phut).
Chi phi cho viéc nay la: 800.000x +4.000000y (dong)

Mtec chi nay khong dwoc phép vuot qia miec chi tdi da, ttc:

800.000x +4.000.000y < 16.000.000 hay x + 5y-20<0

Do cac diéu kién dai phat thanh, truyén hinh dua ra, ta c6:x>5, y<4 .

Pong thoi do x,y 1a thoi luong nénx>0, y>0. Hiéu qua
chung cua quang cao la: x+6y .

Bdi todn tré thanh: Xacdinh x,y sao cho: M(x;y) =Xx+6y
dat gia trilon nhat.

x+5y-20< 0
Vi cac diéu kién {x>5 *)

0O<y<4
Trudc tién ta xac dinh mién nghiém ctia hé bat phwong trinh
)

Trong mat phang toa d6 vé cac duong thang

(d):x+5y—-20=0,(d'):x=5,(d"):y=4
Khi d6 mién nghiém ctia hé bat phuong trinh (*) 1a phan mat phang(tam giac) khong t6 mau trén hinh vé

Gid tri 16n nhat caa M(x; y) = X+ 6y dat tai mot trong cac diém (5; 3) , (5; O) ,( 20;()

Ta c6 M(5;3)=23, M(5;0) =5, M(20;0)=20 suy ra gi4 tri lén nhat cia M(x;y) bdng 23 tai (5;3) ttic la néu dat thoi
lwong quang cdo trén séng phat thanh la 5 phut va trén truyén hinh la 3 phut thi sé dat hiéu qua nhat.

Vi du 2: Mot xwdng san xudt hai loai san pham, mdi kg san pham loai I can 2kg nguyén liéu va 30 gio, dem lai mirc 16i
40000 dong. Mdi kg san phdm loai II can 4kg nguyén liéu va 15gio, dem lai mtic 16i 30000 dong. Xwdong c6 200kg nguyén
liéu va 120 gio lam viéc. Nén san xudt mdi loai san pham bao nhiéu dé€ ¢ murc 10i cao nhat?

Loi gidi
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Phan tich bai todn: Goi x (x>0) la s6 kg loai I can san xudt, y (y >0) la sd kg loai Il can san xuat.

Suy ras6 nguyén liéu can dungla 2x+4y, thoi gian la 30x+15y c6 mttcloi la 40000x + 30000y
Theo gia thiét bai toan xwdng c6 200kg nguyén liéu va 120 gio lam viéc suy ra 2x+4y <200 hay
x+2y—-100<0,30x + 15y <1200 hay 2x+y-80<0.

x+2y-100<0
2x +y—-80<0

x>0
y=0

Bai todn tré thanh: Tim x,y thoa man hé (*) saocho L(x;y) =40000x + 30000y dat gia trilén nhat.

Trong mat phang toa d6 vé cac duong thang
(d):x+2y-100=0, (d'): 2x+y—80=0

Khi d6 mién nghiém cta hé bdt phuong trinh (*) la phan mat

phéng(tt giac) khong t6 mau trén hinh vé

Gié trilén nhét caa L(x;y)= 40000x 30000 dat tai mot trong céc
diém (0;0),(40;0),(650), (20;40 ). Ta c6

L(0;0)=0, L(40;0) =1600000,

L(0;50) = 1500000, L(20;40) = 2000000 suy ra gi4 trilén nhat cta

L(x;y) 1a 2000000 khi (x;y)=(20;40).

Vay can san xudt 20 kg san pham loail va 40 kg san pham loai II
dé€ c6 mirc 101 16n nhat.
2. Bai tap luyén tap.
Bai4.63: Mot cong ty can thué xe van chuyén 140 nguoi va9 tan hang hda. Noi cho thué xe chicd 10 xe hiéu MITSUBISHI
va 9 xe hiéu FORD. Mot chiéc xe hiéu MITSUBISHI c6 thé chd 20 nguoi va 0,6 tdn hang. Mot chiéc xe hiéu FORD c¢é thé
cho 10 ngwoi va 1,5 tdnhang. Tién thué mot xe hiéu MITSUBISHI 14 4 triéu dong, mét xe hiéu FORD la 3 triéu dong. Hoi
phai thué baonhiéu xe mdi loai & chi phi thdp nhat?

A. 4 xe hiéu MITSUBISHI va 5 xe hiéu FORD

B. 4 xe hiéu MITSUBISHI va 4 xe hiéu FORD

C. 4 xe hiéu MITSUBISHI va 6 xe hiéu FORD

D. 5 xe hiéu MITSUBISHI va 4 xe hiéu FORD
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Bai4.63: Goi x, y (x, y € N) lan luot 1a s6 xe loai MITSUBISHI, loai FORD can thué

Tt bai toan ta dwgc hé bat phwong trinh

0<x<10 0<x<10
0<y<9 0<y<9
20x + 10y > 140 2x +y =14
0,6x+1,5y 29 2x + 5y > 30

Toéng chi phi T(x, y) =4x+3y (triéu déng)
Bai toan tréthanh la tim x, y nguyén khong am thoa man hé (*) sao cho T(x, y) nho nhat.

Tl d6 ta can thué 5 xe hiéu MITSUBISHI va 4 xe hiéu FORD thi chi phi vén tai la thdp nhat.

Bai 4.64: Nhan dip tét Trung Thu, Xi nghiép san xuét banh Trang mudn san xuat hai loai banh: Pau xanh, Banh déo nhéan dau xanh.
B¢ san xuét hai loai banh nay, Xi nghiép can: Buong, Pau, Bot, Triing, M, ... Gia st s6 duong ¢6 thé chuan bi duge 1a 300kg, dau la
200kg, cacnguyén liéu khac bao nhiéu ciing c6. San xudt mot cai banh dau xanh can 0,06kg duong, 0,08kg dau vacho lai 2 ngan
dong. San xudt mot cai banh déo can 007kg duong, 0,04kg dau va cho lai 1,8 ngan dong.
Céan 1ap ké hoach d¢€ san xudt mdi loai banh baonhiéu cai d& khong bi dong vé duong, dau va tong s 1ai thu duoc la

16n nhat (néu san xudt bao nhiéu cliing ban hét)?

A. 625 banh dau xanh va 3750 banh déo

B. 628 banh dau xanh va 3758 banh déo

C. 629 banh dau xanh va 3759 banh deéo

D. 630 banh dau xanh va 3760 banh déo
Bai4.64: Goi x,y lanluwotla s6 cai bAnh Pau xanh, banhDéo (x,y e N).

6x + 7y < 30000

Bai toan trd thanh tim s6 tw nhién X,y thoa man hé
2x + y < 5000

=625
sao cho L =2x+1,8y 16én nhat. Tt d6 ta cd {X 3750 thi L=2x+1,8y datgid trilon nhat.
y =

Vay can 625 banh dau xanh va 3750 banh déo thi 1dilén nhat.
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]
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§3. BAT PHUONG TRINH VA HE BAT PHUONG TRINH BAC NHAT MOT AN
A TOM TAT LY THUYET.
1. Giai va bién luin b4t phuong trinh dang ax+b<0.
Giai bat phuwong trinh dang ax+b <0 (1)
e Néu a = 0 thi bat phuong trinh c6 dang 0.x+b <0
-Véi b < 0 thi tdp nghiém BPT1aS= O
-V6i b>0 thi tdp nghiém BPT1a S=R

. \ b A - A \ b
eNéua >0thi 1 & 2 < —— suyratipnghiémla S=| —0;——
a a

. \ b A b
eNéua <0thi 1 & 2> ——suyratagpnghiémla § =|——;400
a a

Céc bat phuong trinh dang ax +b > 0, az + b < 0, az + b > 0 dwoc giai hoan todn twong tu
2. Hé bat phwong trinh bac nhat mét an
D¢ giai hé bat phuong trinh bac nhadt mot &n ta giai tieng bat phuong trinh ctia hé bat phuwong trinh. Khi d6 tap nghiém
cua hé bat phuong trinh la giao cua cac tdp nghiém tirng bat phuong trinh.
B. CAC DANG TOAN VA PHUONG PHAP GIAL
> DANG TOAN 1: GIAI BAT PHUONG TRINH DANG az + b < 0.

1. Cac vi du minh hoa.
Vi du 1: Khang dinh nao sau day la Sai?
a) mx+6<2x+3m

A. m = 2 bat phuong trinh nghiém dung v6i moi x (c6 tap nghiém 1a S = R).

B. m > 2 bat phuong trinh ¢ nghiém 1a x < 3(cé tap nghiém1la S = —o;3 )

C. m < 2 bat phuong trinh c6 nghiém la x > 3 (cé tdp nghiém la S= (3; +oo) )

D. Ca A, B, C déu sai

b) z4+m m+zxz>3x+4
A. m = 2 bat phuong trinh v6 nghiém
B. m > 2 bat phwong trinh cé nghiém1a z > —m — 2
C. m <2 bat phuong trinh c6 nghiémla z < —m — 2
D. Ca A, B, C déu sai

0) (m’ +9)x+3>m(1-6x)
A. m =-3 bét phuong trinh nghiém dung véi moi T .
m— 3
B. m = —3 bat phuong trinh c6 nghiém la © > x
m+ 3
C.Ca A, B déu dung

D. Ca A, B déu sai
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

dym mr+2 <z+m*+1

A. m =2 bat phuong trinh v6 nghiém
m—1
m* +m +1
m—1
m?>+m+1

B. m >1 bat phwong trinh c6 nghiém la z <

C. m <1 bat phuong trinh céd nghiém la x >
D. Ca A, B, C déu sai
Loi giai

a) B4t phuong trinh twong duong véi (m —2)x <3m-6
Véi m = 2 bét phuong trinh trd thanh 0z < 0 suy ra bat phwong trinh nghiém dung voi moi x.

Véi m >2 bat phuong trinh teong dwong véi x < Sm-6_
y . \ g 3m —6
Véi m <2 bat phuong trinh twong dwong véi x > 5 =3
m —

Két lugn
m = 2 bat phuong trinh nghiém dung v6i moi Z (c6 tap nghiém la S=R).
m >2 bat phwong trinh c6 nghiém la z < 3 (c6 tdp nghiém1la S = —ov;3 )

m < 2 bat phwong trinh ¢ nghiém 1a x >3 (c6 tap nghiém1a S = 3;+00 )
b) B4t phuong trinh twong dwong véi m —2 x > 4 —m’

V6i m =2 bét phuong trinh tré thanh Ox > 0 suy ra bt phuong trinh v nghiém.
2

-m-2

V6i m > 2 bat phuong trinh tuong dwong voi x > 5=
m—
2

V6i m < 2 bat phuong trinh tuong dwong voi x < =-m-2

m-2
Két luin
m = 2 bat phuong trinh v nghiém
m >2 bat phuong trinh ¢6 nghiém 1a z > —m — 2
m <2 bat phwong trinh cé nghiém la x<-m-2
2
c) B4t phuong trinh tuong duongvéi m +3 x> m — 3
V6i m = —3 bét phuong trinh trd thanh 0x >—6 suy ra bat phwong trinh nghiém ding véi moi .
m-3

(m+3)2

V6i m = —3 bat phuong trinh twong duong véi x >

Két luin
m = —3 bat phuong trinh nghiém dung véi moi .

A s m—3
m # -3 bat phuong trinh c6 nghiém la >

5
m + 3
d) B4t phuong trinh twong duong véi < (m3 - 1)x <m’-2m+1

2 2
o (m-txem m2+m+1:[m+%] +§>o>

m?+m+1
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Véi m =1 bét phuong trinh tré thanh 0z < Osuy ra bat phwong trinh vo nghiém.

m—1
Véi m >1 bat phuong trinh twong dwong véi £ < —————
m® +m+1
g A ‘ g m—1
Véi m < 1 bat phuong trinh twong dwong véi © > ————
m-+m+1
Két ludn
m = 2 bat phuong trinh v6 nghiém
A NI m—1
m >1 bat phwong trinh c6 nghiémla ¥ < ————
m”+m+1
A NP m—1
m < 1 bat phuong trinh cé nghiém la > ——.
m-+m+1

Vi du 2. Tim m d&bat phuwong trinh  m*> —m x + m < 6z — 2 v6 nghiém.
A m=-2vam=3
B. m=-2vam=25
C.m=5vam=3

D.m =95 vam=2
Loi giai
Bat phwong trinh twong dwong véi (m2 -m-— 6) Xx<-2-m

m = —2
Rorangnéu m”> —m — 6 = 0 & 3 bét phuong trinh ludn c6 nghiém.
m =
Vi m=-2 bat phuong trinh tro thanh 0z < 0 suy ra bat phwong trinh vd nghiém
Véi m = 3 bat phuong trinh trd thanh 0z < —5 suy ra bat phuong trinh vd nghiém
Vay gid tri can timla m = —2 va m=3.

Vi du 3. Tim m d€ bt phuong trinh 4m* 22 —1 > 4m* +5m + 9 z —12m c6 nghiém diung vxe R.

9 7 5 3
A.m=— B.m = — Cm=-— D.m = —
4 4 4 4

Loi giai
Bat phuong trinh twong duong véi (41112 —-5m —9)x >4m®-12m

m = —1
Dé dang thay néu 4m*> —5m — 9 = 0 & g thi bat phwong trinh khong thé c6 nghiém ding vx e R
m = —
V6i m = —1 bat phuwong trinh tré thanh Ox > 16 suy ra bat phuong trinh v nghiém

9 27
Véi m = Z bat phuwong trinh tré thanh 0z > — Z suy ra bat phuong trinh nghiém dung véi moi .
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

~ L4 . ATAY N \ 9
Vay gia tri can tim la m = 1

Vi du 4. Tim m d€ bt phuong trinh  4m*> +2m +1 z —5m > 3z —m — 1 c6 tap nghiém la [—1;+00).

A.m= -2 B. m=-3 C.m=-5 D.m = —1

Loi giai

B4t phuong trinh twong duong véi 4m*> +2m —2 z>4m—1< m+2 4m—1 2> 4m—1

m = —2

Vi m+2 4dm—-1 =04 1 thibat phuong trinh v nghiém hodc nghiém diang v6i moi x do d6 khong
m ==
2

thdéa man yéu cau bai toan.

1
Véi m > 1 = m+2 4m —1 > 0 bat phwong trinh tuong duwong véi x> 5
m+

1
Do dé dé bat phuong trinh c6 tap nghiém la [-1;+w) thi T2 = —1 & m = —3 (khdéng thdéa man)
m

1
Véi 2<m< i = (m + 2)(4m —1) <0 bat phuong trinh twong duwong véi © < suyra —2 < m < Z khong

m + 2

thdéa man yéu cau bai toan.

Véim < —2= m-+2 4m—1 > 0 bat phuong trinh twong duong véi = >

m + 2
4 A~ A \ 7 A .« A N\ \ 1 ~
Do d6 dé bat phuong trinh c6 tap nghiém 1a [—1;+00) thi 5 = —1 & m = —3 (théa man)
m +
Vay m = —3 la gia tri can tim.
Vi du 5: Tim m dé€ hai bat phuong trinh sau twong dwong
m—1x+2m—-3>00)va m+1 xz+m—42>0(Q).
A.m=2++11 B. m=-2+12 C.m =2++12 D. m=-2++11

Loi giai

*Véi m=1 bat phuong trinh (1) tré thanh 0.2z —1 > 0(vd nghiém), bat phuong trinh (2) tro thanh 2x-3>0< x> %
do d¢ hai bat phwong trinh khong twong duong.

*Véi m = —1 bat phuong trinh (1) tro thanh 2x-5>0 < x < —g , bat phuong trinh (2) tro thanh

0.z — 5 > 0(nghiém dung véi moi x ) do d6 hai bat phuong trinh khong twong duong.
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

_ 4 —m
*Véi m>1 tacé(1)<:>x23 Zm, 2 x> —
m-1 m+1

s . 3—2m 4-—m
Suy ra hai bat phuwong trinh twong dwong < =
m —1 m +1

omi+4m-7 =0 m=-2+11

D&i chiéu véi dieu kién m > 1 suyra m = —2 +V11.

.. , 3—2m 4—m o . .
*Véi —l<m<ltacd 1 & 2 < , 2 x> do d6 hai bat phuwong trinh khong tuwong duong.
m—1 m+1
3—2m 4—m
*Voim < —ltacd 1 &< , 2 o<
m—1 m+1

Suy ra hai b4t phuong trinh twong duong < 5 =
m-1 m+1

sm’+4m—-T=0<m=—-2++11
Da6i chiéu véi diéu kién m<—1 suyra m=-2— NIt
Vay hai bt phrrong trinh twong duong khi m = —2 = V11

2. Cac bai tap luyén tap.
Bai 4.66: Khing dinh nao sau day la sai?

a) m(x—-m)<x-1.
A.Néu: m=1thi Oz < 2 (dung). Tap nghiém: S=R.
B. Néu: m>1 thiz <m+1. Tap nghiém: S= —oo;m + 1.
C.Néu: m<1 thi x>m+1. Tap nghiém: S=| m + 1;4-00 .
D. Ca A, B, C déu sai
b) 3z +m* > m(z + 3).
A. Néu: m=3 thi bat phuwong trinh 0x <0: nghiém véi moi .
B. Néu: m>3 thi bat phuong trinh ¢6 nghiém = <m.
C. Néu: m<3 thi b4t phuwong trinh c6 nghiém x >m.
D. Ca A, B, C déu sai
2Bai lam:
Baid66:a) m(z—m)<z—1 (m—1z<m’—1
Néu: m=1 thi 0z < 2 (dung). Tap nghiém: S=R.

Néu: m>1 thiz <m+1. Tap nghiém: S= —oo;m + 1.
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Néu : m<1 thi x >m+1. Tap nghiém: S= [m+1; +oo) .

b) 3z +m’ > m(z + 3) & (m — 3)z < m*> — 3m.
Néu: m=3 thi bat phuong trinh 0x <0: nghiém véi moi .
Néu: m>3 thi bat phuong trinh ¢6 nghiém x <m.

Néu: m<3 thi bat phuong trinh ¢6 nghiém z >m.

Bai 4.67: a) Tim m dé b4t phwong trinh mx — 2 < £ — m v6 nghiém.

A.m=1 B. m=-3 Cm=0J D.m=—1

b) Tim m dé bat phwong trinh m* z —1 > 9z + 3m cé nghiém dung Vz € R.
Am=1 B. m=-3 Cm=g D. m=-1
2Bai lam:
Bai 4.67: a) B4t phuong trinh tuong duong véi m —1 z <2 —m
RO rang néu m == 1 bat phuong trinh luén c6 nghiém.
Xét m = 1 bat phuong trinh tré thanh Ox < 1 suy ra bat phuong trinh nghiém dtng v6i moi z .
Vay khong ¢ gia tri nao cia m thda man yéu cau bai toan.
b) B4t phuong trinh tuong dwong véi m* —9 x > m’ + 3m

Dé dang thdy néu m® -9 # 0 <> m # 3 thi bat phuong trinh khong thé ¢ nghiém ding Vo € R
Véi m =3 bét phuwong trinh tré thanh Ox > 18 suy ra bat phwong trinh vo nghiém
Vi m =-3 bat phuong trinh tro thanh 0z > 0 suy ra bat phuong trinh nghiém dung véi moi x .

Vay gié tri can timla m = —3.

Bai 4.68: Cho ham s6 f(x) = (2m+1)x—3m+2 .

a) Tim m d€ phuong trinh f = = 0 cé nghiém x [ 0;1].

A —<m<3 B. =<m C.m<3 D. 2

3 3 m<—

3

b)Timmdé f x > 0 véimoi xe[-1;2].
) m < —4 1
A.—4<m B.m<= C. 1 D.4<m<-—
5 m > = 5
5

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489



[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

»Badi lam:

Bai 4.68: a) Ta c6 d6 thi hamsg y = f (X) trén [0;1] la mot doan thang AB véi A(0;—3m+2) va B(L;—m+3) nén

phuwong trinh f (X) =0 c6nghiém trén
[0;1] <> doan thang AB c6 diém chung véi truc hoanh < cac diém dau mut A, B nam vé hai phia ctia Ox (c6 thé nam

trén Ox). Diéu nay c6 nghia la

[\

f(0).f(1)<0 & (-3m+2)(-m+3) <0< =<m<3.

w

b) Ta co f(x) > 0 véi moi x e[~1; 2]<>d06 thi chahamsd y = f (X) trén doan [—1;2] ndm trén Ox < hai d4u mat cua
doan thang d6 déu nam trén Ox

[f(—1)zo [—5m+120

d<m<
£2) >0 m+4a>0 o ="=

Ot | =

Bai 4.69: Tim m dé& bat phwong trinh m 2x —1 > 2z + 1 ¢6 tap nghiém 1a [1;400).
A.m=3 B.m=1 C.m>1 D.m <1

=Bii lam:

Bai 4.69: B4t phuong trinh twong duong véi 2m —2 x > m +1

V6i m=1 thi bat phuong trinh v6 nghiém do dé khong thoa man yéu cau bai todn.

‘s w . L. m—+1
Véi m > 1 bat phuong trinh twong duwong véi = > 5
m R
N . m+1 -
Do d6 dé bat phuong trinh c6 tap nghiém 1a [1;+00) thi 5 5 =1 m = 3 (thoa man)
m —
+1

Véi m <1 bat phuong trinh twong duong véi = < suy ra m <1 khong thoa man yéu cau bai toan.

Vay m = 3 la gia tri can tim.

Bai 4.70: Tim m d€ hai bt phuong trinh sau twong duwong
2—m z+2m+4 >0 va (m+1)x+m2—420.
Am<—1 B.—1<m<2 C.m>2 D.m={
2Bai lam:
Bai 4.70: * V6i . = 2 bét phuong trinh (2—m)x+2m+4>0(1) tré thanh 0.x+8>0 (nghiém dting véi moi X ), bat

phuong trinh (m + 1)x +m?*—4>0 (2) trd thanh 3x>0<> x>0 do d6 hai bt phwong trinh khong twong duong.

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489 [N



[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

*Voéi m = —1 bat phuong trinh (1) tro thanh 3x+2>0 < x> —%, bat phuong trinh (2) tré thanh 0.x—3>0( vO nghiém)

do d¢ hai bat phwong trinh khong twong duong.
*Voéi m > 2 khong thoa man yéu cau bai toan

om + 4 4 —m?
Vi —l<m<2tac 1 >t E o 2T m
m+1

m_2/ e

2m+4 4 -—m’

Suy ra hai b4t phuong trinh twong duong < = & m = —2 (loai)

m— 2 m+1
*V6i m < —1 khong thoa man yéu cau bai toan

Vay khong 6 gia tri nao cia M d€ hai bat phuwong trinh twong duong.

> DANG TOAN 2: GIAI HE BAT PHUONG TRINH BAC NHAT MOT AN.

1. Cac vi du minh hoa.
Vi du 1. Giai cac hé bat phuong trinh sau:

{5x—2>4x+5
a)

bx—4<x+2
x>7 3
A. 3 B. x>7 Czr<-—
T < — 2
6x+§<4x+7
0 {5 s
X+ <2x+5
7 22 7
A x<= B.x < — Cz>-—
4 7 4
bx—-2<4x+5
c
x2<(x+2)2
A —-1<z B.rx<7 C-l<z<T7

x—1<2x-3
d) {3x<x+5
5-3x
2

<x-3

D. V6 nghiém

D. V6 nghiém
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

11 5) 11 5)
A —<zg < - B.x>2 C.— <z D.x < —
5 2 5) 2
Loi giai
a) Hé bat phuwong trinh twong duong véi
5x-2>4x+5 X7
And 3
5x—4<x+2 X < —
2
Suy ra hé bat phuong trinh vo nghiém.
b) Hé bat phuwong trinh tuong dwong véi
5) 22
b6r + - <4z +7 T < — 7
S0+ 3 < Fersy
T
<2r+5 T < -
4
Vay hé bat phuwong trinh ¢6 nghiém la x < Z
<7
c) Hé bat phuong trinh twong duong véi S 1 &S -1l<r <7
l‘ [—
Vay hé bat phuong trinh ¢ nghiém la -1<x<7.
T > 2
o . .. 5) 11 5)
d) Hé bat phuong trinh twong duong véi 1z < > = E <z< 9
T > E
5
N . ; .11 5)
Vay hé bat phuong trinh c6 nghiém la E <z < 5 .
Vidu 2. Tim m dé hé bat phuwong trinh sau ¢6 nghiém.
20 —1<x+2
a
mm+1ax+4dm > m—2 z+3m*> +6
A. m=>0 B.m <0 C. m<0 D.m =0

b m(mx—1)<2
) m(mx—2)22m+1
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

1 1
A.m > — B.m:1 Cm<— D.m<l
3 3
Loi giai
2 <3 <3
a) Hé bat phuwong trinh twong duong véi

<~ 2 _
m*+2 x>3m*>—4m +6 g;>3m dm +6

T omP+2
2 p—
Suy ra hé bat phuwong trinh c6 nghiém khi va chi khi Sm 2412 0 3 m=0.
m® +
Vay m > 0 la gid tri can tim.

b bat ph h d w < 2
Hé bat phwong trinh twong dwong véi
) He P 8 & & mix > 4m + 1

Oz < 2
V6i m =0 ta c6 hé bat phuwong trinh tro thanh

suy ra hé bat phuong trinh vo nghiém
0z >1

m + 2
T < .
Véi m = 0 ta c6 hé bt phuong trinh twong dwong voi 4 m+ ]
r 2
m
o 2 dm 4] 1
Suy ra hé bat phuwong trinh c6 nghiém khi va chi khi 5 e m <z
m m
A 1o e
Vay m < 3 la gid tri can tim.
Vi du 3. Tim m d€ hé bat phuong trinh sau vd nghiém.
(X—3)2 > x> +7x+1
a)
2m < 8+ 5x
72 72
A.m<2 Bmig C.m>— D.m > —
13 13 13
mr+1<zx-—1
b
) 212-3 <5 x—4
A.m>1 B. m>1 Cm=1 D.V6 nghiém
Loi giai
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

x <

a) Hé bat phuwong trinh twong duong véi 13
> 2m — 8

I
. . R n 8 2m — 8 72
Suy ra hé bat phuwong trinh v6 nghiém < E < &S m

Vay m > % la gia tri can tim.
b) Hé bat phuong trinh twong duwong voi ; 14

V6i m =1 hé bat phuwong trinh tré thanh 1 14 (hé bpt v6 nghiém)
> —
3

X <

Vé6i m > 1 hé bat phuong trinh ml; 1 suy ra hé bat phuong trinh v6 nghiém

X>—

3

-2 14

= <—
m-1

<:>—6314(m—1)@mzé
7

Do d6 m>1 thi hé bat phuong trinh v6 nghiém

-2
X2
Vé6i m < 1 hé bat phuong trinh ml; 1 (hé bpt ludén c6 nghiém)
X>—
3
Vay gid tri can tim la m > 1.
2m z+1 >z +3
Vi du 4. Tim m dé hé bat phuong trinh c6 nghiém duy nhat.
dmz + 3 > 4z
1
Am=— B.m:E Cm=1 D.m=1
4 4 2
Loi giai
, (2m-1)x=3-2m
Hé bat phuong trinh trong dwong voi
(4m-4)x=-3
3—2m -3

Gia st hé bat phuong trinh ¢6 nghiém duy nhat thi =
2m -1 4m —4

<:>8m2—26m+15:0<:>m:2 hodc m = 5

3 3
. . . L ——1|{x=3-= xX>3
Véi m = Zhe phuong trinh tré thanh <\ 2 2 <3<:>x:3
x <
-x=-3

GIAO VIEN MUON MUA FILE WORD LIEN HE 0946798489

w




[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

4r > —2 1
Véi m = — hé phuong trinh trd thanh &S x> ——

DO | Ot

6x > —3 - 92

Vay gia tri can tim la m = 1
3. Bai tap luyén tap.
Bai 4.71: Giai cac hé bat phuwong trinh sau:

X5 3
D\ 3x+8
XTO L ox-5
26 28 26 28 A
A ——<X<— B. ——<x C. X<— D. V6 nghiém
3 5 3
é—12x£x+l
b) 2
4x-3 2-x
<
2 3
5 13 S 13 A
A —<X B. x<— C. —<X<— D. V6 nghiém
78 14 78 14
5£x+é
C) 2
2x—9219+x
3 2
A. X212 B. x>75 C. Xx>75 D. X< 75
ll—x:>2$_5
d{ 2 q
2 3r+1 >7
12 21 21 12 A
A —— <X — B. x<— C.——<X D. V6 nghiém
11 5 5 11
2Bdi lam:
. 26 28 5 13
Bai 4.71: a) —— <X<—Db) —<X<—
3 5 78 14
c) X=>75 d)_ggxgé
11 5
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Bai 4.72: Tim m dé€ hé bat phuong trinh sau c6 nghiém.

4 r—3 +1<3 -3
) z+m>1

A. m>-1 B.m> -2 C.m>0 D. m > 2

2(x+5)<3(x+4)
b) {-3x—-82>5(x-8)

m(x+2)<(m+1)x+m—2

Am< =2 B. m<2 C.m>-—1 D. m<1
=Bai lam:
T <2
Bai 4.72: a) Hé bat phuong trinh twong duong voi
r>1—m

Suy ra hé bat phuong trinh ¢6 nghiém khi va chi khi 2>1-m<m>-1
Vay m > —1 la gia tri can tim.
T > =2
b) Hé bt phuong trinh twong duwong véi | < 4
T >m+2

—2<zx <4
p=—
T >m—+ 2

Suy ra hé bat phuong trinh c6 nghiém khi va chi khi
m+2<4ms<-2

Vay m < —2 la gia tri can tim.

Bai 4.73: Tim M dé hé bat phwong trinh sau v6 nghiém.

204+7>8x +1
m+5 < 2z

A.m >3 B.m > —3 C.m>-3 D.m< —3

3x+5=2x-1
b) 1(x+2) <(x-1) +9

mx+1>(m—2)x+m

A.m>3 B. m>-3 C.m>-3 D. m<-3
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

»Badi lam:

x<1

Bai 4.73: a) Hé bat phuong trinh teong dwong véi { m+5
X >
2

m—+5

Suy ra hé bat phuong trinh v nghiém < 1 < &S m > -3

Vay m > -3la gia tri can tim.

b) Hé bat phuwong trinh twong duong voi {z < 1 & m—1

m —1
Suy ra hé bat phuong trinh v6 nghiém < S >l m>3

Vay m >3 la gia tri can tim.

T <y
Bai 4.74: Tim M d€ phuong trinh 15x* —11xy +2y* = -7 c6 nghiém théa man 9 .
2m°z + 3my <0

A. —%<m<0 B.m=0 C. m=#0 D.V6 nghiém
2Bai lam:
Bai 4.74: Ta thdy néu y = 0 thi phuwong trinh v6 nghiém
Vé6i y#0.Dbat v = ty khi dé
15x° —11xy +2y* =7 < y* (15t* =11t +2) =7
<y yt-1)<0

9 < 9 )
2m“zx + 3my < 0 y(2m“t +3m) <0

Phuong trinh c6 nghiém < 15t* — 11t +2 < 0 < (3t —1)(5t-2) <0 @%< t <§

y>0
Do d6 (*) < 9
2mt+3m <0

1 2
—<t<=
Nhu vay ta can tim M dé& hé bat phuwong trinh 3 5

2m2t+ 3m <0

(**) co nghiém véian t.

Voi M =0 thi hé bat phuong trinh (**) ¢6 nghiém
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

1 2
—<t<=
. Kk 3 5 .
Véi m=0 (**) < 3 do do
t<——
2m
(m>0
- ‘ N 3 1 My 9
Hé bat phuong trinh (**) c6 nghiem < —— > — < & -—<m<0.
2m 3 m <0 2
m > —

Vay —% <m <0 la nhiing gia tri can tim.

DANG TOAN 3: BAT PHUONG TRINH QUY VE BAT PHUONG TRINH, HE BAT PHUONG TRINH BAC NHAT
MOT AN.
1. Cac vi du minh hoa.

mz —m +1

Vi du 1: Cho b4t phuong trinh tham s& 1 > 0, Khang dinh nao sau day sai?
x —_—

1-m

A.0<m <% tap nghiém bat phuong trinhla S = —oo;1 U ; —}—oo]

m

B. m :% tap nghiém bat phuong trinhla S = R\ 1

Lo a1 a S 1—m
C. m> 5 tap nghiém bat phwong trinh 1a § = | —o0; ——
m

U 1,400

1—
D. m <0 tap nghiém bat phuong trinh1a S = R \ {2; _m}
m

Loi giai

DPKXb: z = 1

Bt ph nh d v 3)h x<l
t phwong trinh two wong voi oac

ap s 18 & Vol mx—m—|—1>0() 4 mx—m+1<0()
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

.T>1 x<1
+TH1: m > 0 tacd (3) & 1—m va@4) 1-m
x> x<——

m m
1—m | 1—
>1<$m<§kh1do(3)<:>l‘>

Néu va(4) ox<l1

m

Suy ra nghiém ctia bat phuong trinh la x € (—oo; 1) u[l - ;+ooj
m

1-m

1
Néu :1<:>mzikhidé(3)<:>x>1vé(4)<:>x<1

m
Suy ra nghiém ctia bat phuong trinhla x € R\ 1

1-m

Néu

<l©m>% khid6o(3) & = > 1vad) o x<
m

1—m

Suy ra nghiém cta bat phuong trinh la £ € [—oo; U 1;400

m

z>1
Or+1>0

(v6 nghiém)

+TH2: m =0 ta cd (3) trd thanh
0x+1<0

& x> 1, (4) tro thanh {

Suy ra nghiém cua bat phuwong trinh 1a € 1;+00

X >

x>1 x<1
+TH3: m<0taco 3) 1-m va(4) & 1-m
X

m m

1-m 1-m

Néu

1 _
>1lem< 5 khidé(s)@xe[ul—m] vad) & z € —oo;l U
m

m m

Suy ra véi m < 0 nghiém cua b4t phuong trinh la x € R\ {1;1—_m}
m

Két luin

1 -
0<m< 5 tap nghiém bat phuwong trinh 1a S:(—oo;l)u(l m;+ooj

1
m = 3 tap nghiém bat phuong trinh la S= R\ {1}

L N L—m
m > 5 tap nghiém bat phwong trinh 1a §' = | —o0; ——
m

U 1;400

m = 0 tap nghiém bat phuong trinh 1a S = 1;4-0c0
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

1—m
m <0 tap nghiém bat phuong trinh1a S = R \ {1; —]»
m

Vi du 2: Cho b4t phwong trinh \/(mz —4)x—m+3 >2.

a) Giai bat phuwong trinh khi m = 1

2
A.S:(—oo;—%] B.S:[—§;+oo C.S=R D.S=0o
b) Tim m d€ bat phuong trinh nghiém dung véi moi x
A.m =2 B.m=—2 C. m=+2 D.Khong ton tai m

Loi giai
a) Khi m = 1 bt phuong trinh tro thanh v —3z + 2 > 2
-3z +22>0
& x <
—3r+22>4

2
Vay tap nghiém bt phuong trinh 1a S = (—o0;— 3 ]

b) DKXD: (m’ —4)x—m+3 >0 (%)

Gia st bat phuwong trinh nghiém dung véi moi x thi khi d6 (*) dang moi x
Suyram’ —4 =0 m =42

V6i m = 2 ta c6 bt phwong trinh tré thanh 0.x—2+3 > 2 (v nghiém)

Véi m = —2 ta c6 bat phuong trinh trd thanh 0.x+2+3 >2 (dtng véi moi x)
Vay m=-2 la gia tri can tim.

Vi du 3: Cho bat phuong trinh Nz — 1(x —2m +2) > 0
a) Giai bat phwong trinh khi m = 2

A. S={1}U[2;+) B.S= 1 U —ox;2

CS=R D.S=0

b) Tim m démoi = € [2;3 | déu la nghiém cia bat phuong trinh da cho.

3 3
A.m<§ B.5<m§2 C. m<2 D. m =

N | o

Loi giai
a) Khi m = 2 bat phuong trinh tr¢ thanh Vx-1(x-2)>0
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Nz —-1=0
Bat phuong trinh twong duong véi | |z —1 > 0
r—22>0

x=1
{x:l
S| |x21le
x22
{XZZ
Vay tap nghiém bat phuong trinh1a S = 1 U [2;+00).
V:L‘—lZO x=1
b) B4t phuong trinh twong duong véi | |x —1 > 0 = {le
r—2m+2>0 x22m-2

=1
+THI: 2m—2>1<:>m>§:Tacébé’tphuongtrinh@ X
2 xX22m-2
Suy ra tap nghiém bat phuong trinhla S = 1 U [2m — 2;400).
Do d6 moi x € [2,‘ 3] déu 1a nghiém ctia bat phuong trinh (*)

(:)[2;3]C5<:>2m—2§2®m§2

3
Suy ra P < m < 2 théa man yéu cau bai toan.

+TH2: 2m—2:1<:>m:§:Tacébé’tphuongtrinh@ l ;1 Sz >1
Hy

3
Suyra m = 2 théa man yéu cau bai toan.

3 =1
+TH3: 2m —2 <1 & m < §:Ta cébé’tphuongtrinh@{x
X

o x>1
>1

3 ‘
Suyra m < 5 thdéa man yéu cau bai toan.

Vay gid tri cantim la m < 2.
Vi du 4: Tim tat ca cac gia tri cia m dé€

a) Bat phwong trinh mx+4 >0 (1) nghiém dung véi moi ‘ SC‘ <8

1 1
A, —<m< - B.m<O0 Cm>0 D.—13m<0
2 2 2
b) Bt phuong trinh — . 2m — 3 < 0 (2) nghiém ddng véi moi z € (0;+00)
x +
3 3
A.mZ—E Bm<—— Cm>0 D.—<m<20
2 2 2
Loi giai
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

a) Cdch 1: Ta co6 |x|<8<:>—8<x<8<:>xe(—8;8)

+TH1: m > 0 tacé(1)<:>mx>—4<:>x>—i
m

4
Suy ra tap nghiém bat phwong trinh (1) 1a §' = [— —; —l—oo]
m
Bat phuong trinh (1) nghiém ddang véi moi ‘x‘ < 8 khi va chi khi

-8;8 cS@—iS—Somgl
( )
m 2

1 \
Suyra 0 < m < — théa man yéu cau bai toan.

+TH2: m =0 khi d6 bat phuong trinh (1) tré thanh 0.2 + 4 > 0(dung v6i moi x)

Do d6 m =0 thdéa man yéu cau bai toan.

+TH3: m < 0 tacé(1)<:>mx>—4<:>x<—i
m

Suy ra tap nghiém bat phuong trinh (1) 1a § =

4
m

Bat phuong trinh (1) nghiém dang véi moi ‘:E‘ < 8 khi va chi khi

-8;8 CS@—i28<:>m2—1
( )
m 2

1
Suyra —— < m < 0 thoa man yéu cau bai toan.

Vay —% <m< % 1 gid tri can tim.

Cich 2: Bt phuong trinh (1) nghiém diing véi moi || < 8 khivachikhima +4 > 0, Vo € —88

Xéthamsd f = = mx + 4. Ta biét do thi la mot duong thang do d6

= 4>0,V 8:8 8 20

flxy=mz+4>0,Vr € —88 & £(8) > 0
1

—8m+42>0 mﬁg 1 1

& &S ——<m< -

8qm+4>0 1 2 2

Vay —% <m< % la gia tri can tim.
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

b) Dit t =

bat phwong trinh tro thanh mt —2m — 3 < 0
z° +1

. . T x ... 1
Véi x>0 tacod < Z—kh1d00<tsz

22 +17 oa?

B4t phuong trinh (2) nghiém dting véi moi « € (0;+00) khi va chi khi bat phuong trinh mt—2m—-3<0 ddng véi moi

—2m—-3<0 > 3

te (0] 11 & - o9& mM>——
2 §m—2m—3<0 m> —9 2

A 3w
Vay mZ—E la gia tri can tim.

fa >0
Nhdn xét : Bat phuong trinh f = = ax + b > 0, VZEE[Oz;ﬁ]@ r 3 >O,B5tphu>0r1gtr‘mh
fa >0
fr =ax+b>0,Vz e ;8 & Iy >O.Céctru&mghcypkhéctu@ngtu.

Vi du 5: Cho phuong trinh m +1 2° — 4m + 3 2+ 4m +1 = 0 (1). Tim m €& phuong trinh (1)

a) C6 mot nghiém 16n hon 2 va mot nghiém nhé hon 2.

A. m>-1 B.m=—1 C. m=-1 D. V6 nghiém

b) C6 it nhat mot nghiém 16n hon 2

A.m=-1 B.—Z<m<—1 Cm>-1 D.m>-=

Loi gidi

bit y = x — 2 = = = y + 2 khi d6 phuong trinh (1) tré thanh

(m+1)(y+2) —(4m+3)(y+2)+4m+1=0

s m+lyPP+4 m+1ly+4 m+1 — 4m+3 y—2 4m+3 +4m+1=0
< (m+1)y* +y-1=0 (2)

a) Phuong trinh (1) c6 mot nghiém 16n hon 2 mét nghiém nho hon 2 khi va chi khi phwong trinh (2) ¢ hai nghiém trai
+TH1: V6i m = —1 phuong trinh (2) tr6 thanh y—1=0<y =1 suy ra m = —1 khong thoa man yéu cau bai todn

TH2: V6i m # -1 phuong trinh (2) 1a phuong trinh bac hai do d6 n6 c6 hai nghiém trai dau
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

S P<0s

<0em+1>0<m>—1
m —+

Vay véi m > —1 thi phuong trinh (1)
b) Ta c6 phuong trinh (1) cé it nhat mot nghiém 16n hon hodc bz\?mg 2 khi va chi khi phuwong trinh (2) c6 it nhat mot
nghiém duong.

e V6i m = —1 phuong trinh (2) tro thanh y—1=0<y =1 suy ra m = —1 thoa man yéu cau bai todn
e V6i m #—1 phuong trinh (2) la phuwong trinh bac hai
+ TH1: Phweong trinh (2) c6 hai nghiém duwong phan biét

(1+4 m+1 >0
A>0 5
1 0 m > —— 5
s158>0 < | _m+1> & 4o —"<m<—1
P>0 1 m < —1
— >0
m + 1

+ TH2: Phuong trinh (2) ¢6 hai nghiém trai ddu <> m > —1 (theo ciu a)
+ TH3: Phuong trinh (2) c6 nghiém kép duwong

A_op |1+4(m+1)=0 2 5
= 1 = 4 m= 2

50
ol T me

+ TH4: Phurong trinh (2) c6 mot nghiém dwong va mot nghiém bang khong

1
S>0 _m+1>0
& P=04 1 -0 (khong ton tai gia tri nao cia M )
A>0 m+1
1+4(m+1)>0

Vay m > _Z la gia tr1 can tim.

Nhan xét: D& so sanh nghiém phuong trinh bac hai ax® +bx+c=0 véi s6 thiec «v ta dit y = & — < va quy vé viéc xét

ddu nghiém ctia phuong trinh bac hai

2. Bai tap luyén tap

Bai 4.75: Cho bat phuong trinh 2X+—ml_1 >0. Khéng dinh nao sau day la sai?
X+

A. m < 3 tap nghiém bt phuong trinh la S= (—OO,' —1) U(l_zm ;+00j

B. m = 3 tap nghiém bat phuong trinhla S = R\ —1
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

A A s 1—-m

C. m >3 tap nghiém bat phuong trinh 1a S = | —o0; U —1;400 .

D. C4 A, B, C déu sai
2Bai lam:
Bai 4.75: DPKXD: z = —1

x> -1 r<-—1
Bat phuong trinh twong dwong véi (1) hodc (2)
20 +m—1>0 2r+m—-1<0

z>—1 x<-1
Tacd (1) & 1—m, Qe 1-m
Ty U

A m N\ m
Néu >—-1&m<3thi()e x> ,Q)s < —1

Suy ra bat phuong trinh c6 nghiém 1a x e (—oo; —1) u[l —2m ;+ooj

1—

’ m
Néu =—lem=3thil)ox>-1,Q2<z < —1

Suy ra bat phuong trinh c6 nghiém 1a x € R\ {—1}

1—m 1—m
<—-lem>3th() ox>-1,02 <z < 5

Néu

Suy ra nghiém cta bat phuong trinh la x € (—oo;l_TmJ v (—1; +oo)

Két lugn
) N N 1—m
m < 3 tap nghiém bat phuong trinh1a S = —oo;—1 U ;400
m = 3 tap nghiém bét phuong trinh 1a S =& \{-1}
A A o 1-m
m >3 tap nghiém bat phuong trinh 1a S = | —o0; U —1+oo .

Bai 4.76: Tim diéu kién ctia m  d& phuong trinh 22° + 2m —1 z+m —1=10

a) Co hai nghiém khac ddu
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

A. 3 B.m <1 C.m ¢% D. V6 nghiém

b) C6 hai nghiém phan biét déu am

m>1

A. 3 B.m>1 C. m;«r&E D. V6 nghiém
m#— 2

¢) C6 hai nghiém phan biét déu duong

m>1

3
A. 3 B. m>1 Cm=— D. V6 nghiém
m#— 2
2
d) C6 hai nghiém bang nhau vé gia tri tuyét d8i va trdi dadu nhau
m > 1 .
A. 3 B. m>1 Cm=— D. V6 nghiém
m = — 2

2Bai lam:
Bai 4.76: a) Phuong trinh c6 hai nghiém khacdaukhi P <0 hay m -1 <0 & m < 1.

b) Phuong trinh c6 hai nghiém phan biét déu am khi

A>0 [(2m=3)>0 (ms1

S<0<4 12m<0 < 3

P>0 m-1>0 m#3

c¢) Phurong trinh ¢6 hai nghiém phan biét déu dwong khi

A>0 | 2m-3">0
S>0% 41 1—2m >0 < khongco gid tri nao ctia m thod man
P>0 m—1>0

d) Phuong trinh c6 hai nghiém bang nhau vé gia trj tuyét ddi va trai ddu nhau hay phuong trinh cé hai nghiém d6i nhau .

A>0
Phuong trinh c6 hai nghiém d6i nhau khi va chi khi { L el-2m=0em= % .

Bai 4.77: Cho bat phuong trinh V4 — [ m’ +1 z—5m’ ] < 0. Khéng dinh nao sau day la sai?
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

x=4
A.Néu 2<m<2 < 5m?
<

- m’+1
B.Néu m<2vm=>2 < Xx<4
C.Ca A, B déu dung
D. C4 A, B déu sai

»Badi lam:
Xx=4
x=4
.. , x<4
Bai 4.77: Ta c6 bpt < x<4 g 5 *)
(m2+1)x—5m2S0 X < om
m® +1
2
® Néu <4dom’<do-2<m<2tacd
m”+1
Xx=4
* & 2
) ‘< 52m
m°+1
5 2 2 2 X:4
e Neu ——2>4dom 24 :(*) & x<4
m” + m<-2 x<4
Bai 4.78:
. \ 4z 2z \ o \ TS
a) Cho bat phuong trinh | 1 + > |m > < 3.Tim m dé€bat phuong trinh nghiém dung véi moi > 0.
1+z 1+z
2 2 . I
A —4<m B.m<§ C. —4<m<§ D. V6 nghiém

1
b) Véi diéu kién nao ctia @, b thi bat phwong trinh a [x + —] + b > 0 nghiém dung véimoi x = 0.
X

A.a=0;b>0 B.a =00 >0 Ca=0b=0 D.a#0;b>0
2Bai lam:

Bai 4.78: a) —4<m<§ b) a=0;b>0

2
Bai 4.79: Tim M dé phuong trinh (X2 — 2X) - 2m(x2 — 2X) +M+3=0c6 2 nghiém phan biét.
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

—1+\/1_3} B m {—1+\/1_3}
2 ' 2

A. me(—oo;—4)u{

C.me (—oo; —4) D.V6 nghiém
=Bai lam:
Bai 4.79: Dt t = X* —2X+1 khi d6 t >0, suy ra X* —2X =t —1. Thay vao phuong trinh (1) ta dugc phuong trinh sau:
t? —2(m+1)t+m+4=0 (*)
Dbé phuong trinh ban dau c6 2 nghiém phan biét thi pt (*) ¢6 2 nghiém thoa t, <0 <t,, hodc phuwong trinh (*) c6 2 nghiém
thoa 0<t, =t,.

e Phuong trinh (2) co nghiém t, <0<t, &P <0 m+4<0om<—4.

A=0 m’+m-3=0 ~1++
e Phuong trinh (2) c6 nghiém 0<t =t, & =4 " Sm Zﬂ.
$>0 |m+1>0 2

Két luan: véi me (—oo; —4) U{ thi phuong trinh (1) c¢6 hai nghiém phan biét.

-1+ x/l_S
2
§4. DAU CUA NHI THUC BAC NHAT
A TOM TAT LY THUYET.

1. Nhi thitc bac nhat va diu ctia né.
a) Dinh nghia nhi thirc bic nhat:

Nhi thifc bic nhit (d0i v6i x) la biéu thite dang ax + b, trong d6 a va b la hai sd cho trude véi a #0.

x, = —— duoc goi la nghiém cau nhi thirc bac nhat f(x) =ax+b.
a

b) D&u ctia nhi thttc bac nhat
Dinh li: Nhi thitcc bAcnhdt f = = ax + b cing ddu véi hé s6 a khi z 16n hon nghiém va trai ddu véi hé s6 @« nho
hon nghiém ctia no.
2. Mot s6'teng dung.
a) Giai bat phuong trinh tich

eDang P(x)>0 (1) (trongdé P x latich cdc nhi thirc bac nhat.)

o Céch giai: Lap bang xét ddu cua P(x) . Tl d6 suy ra tap nghiém cua (1).
b) Giai bat phwong trinh chta 4n 6 mau

P(z) : U
¢ Dang m > 0 (2) (trong d6 P(x), Q(x) la tich nhitng nhi thitc bac nhat.)
X

P(z)

()

e Céch giai: Lap bang xét ddu cta . Tt d6 suy ra tap nghiém cua (2).
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Chii j: 1) Khong nén qui dong va kht mau.
2) Rat gon bét cac nhi thike ¢6 lily thira bac chdn (can Ivu y trong viée rtt gon dé tranh lam mat nghiém).
¢) Giai bat phuong trinh chtta an trong d4u gia tri tuyét d6i(GTTD)

e Twong tu nhw giai phuong trinh chita an trong dau GTTD, ta thuong st dung dinh nghia hodc tinh chét cuia
GTTD dé khtr dau GTTD.

A<-B
Chii : Véi B>0 tacé | Al < B < —B < A < B; |A|>B©[A<B .
>

B. CAC DANG TOAN VA PHUONG PHAP GIAL

> DANG 1: LAP BANG XET DAU BIEU THUC CHUA NHI THUC BAC NHAT HAI AN.
1. Cac vi du minh hoa.

Vi du 1: Lap bang xét dau cac biéu thikc sau

a) —2x + 3
A.
X 3
—o0 — 400
2
—2X+3 - 0 -
B.
X 3
—00 — —+00
2
-2x+3 + 0 +
C.
X 3
—o - +00
2
—2x+3 — 0 +
D.
X 3
—00 — +00
2
—2X+3 + 0 -
b) 4x-12
A.
X —o0 3 400
4x—-12 - 0 -
B.
X —00 3 400 ‘
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

| 4x-12 | + 0 N |

+00

4x—-12

c) X —4

-+00

X+2

X—2

X —4

—+00

+00

X+2

X—2

x> —4

—+00

X+2

X—2

x> —4

d) —2x*> +5x-2
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH

BAT NHAT. DAU CUA NHI THU'C BAT NHAT]

X 1
—00 — 2 +00
2
1-2x + 0 - | -
X—2 - | — 0 +
—22° 4 51 — 2 - 0 + 0 -
B.
X 1
—00 — 2 +00
2
1-2x + 0 + | -
X—2 — | — 0 +
—2x% +5x -2 + 0 + 0 -
C.
X —00 1 2 +00
2
1-2x + 0 + | -
x=2 - | - 0 +
-2x* +5x -2 - 0 + 0 -
D.
X —00 1 2 +00
2
1-2x + 0 - | -
x—2 — | — 0 +
—2x% +5x -2 - + 0 -
Loi giai
a) Ta c6 —2x+3:O<:>x:%, a=-2<0.
Bang xét dau
X 3
—o0 — +00
2
—2X+3 + 0 —
b) Tacd 4x-12=0<=x=3, a=4>0 .
Bang xét dau
X —0 4 +00
4x-12 — 0 +

c)Tacod x° —4:(x—2)(x+2), x=2=0=x=2,x+2=0x=-2

Bang xét dau

‘ X ‘—oo -2

2 +0 |
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

x+2 - 0 + |
x—2 - | - 0
x? —4 + 0 - 0 +

d) Ta cé2x2+5x20<:>{

Suy ra —2x” +5x -2 :—Z(X—Z)(x—%j =(X—2)(1—2X)

Bang xét dau

1
X —0 = 2 400
2
1-2x + 0 - | -
x=2 - | - 0 +
2x* +5x—2 - 0 + 0 -
Vi du 2: Lap bang xét dau cac biéu thikc sau
—2xX+3
a)
x—2
A.
X 3
—00 — 2 +00
2
—2X+3 + 0 — | —
x—2 + | — 0 +
-2z + 3
r—9 - 0 + [ -
B.
X 3
—o0 — 2 400
2
—2x+3 + 0 — | -
X—2 - | + 0 +
—2z + 3
—9 - 0 + [ -
C.
3
X —0 — 2 +00
2
—2Xx+3 + 0 - | -
X—2 + | + 0 +
—2x+3
xX—2 - 0 + [ -
D.
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

X —o0 E 2 +o0
2
—2x+3 + 0 — | -
X—2 — | — 0 +
-2z +3
r—9 - 0 + [l -
4x-12
b
) x? —4x
A.
X —0 0 3 4 +o0
4x 12 - | - 0 + | +
X - 0 + | + | +
xX—4 - | — | + 0
4x-12
X~ —4x - [l + 0 — I +
B.
X —0 0 3 4 +00
4x 12 + | - 0 + | +
X — 0 + | + | +
x—4 — | — | - 0 +
4x-12
2 —4x — [ + 0 — [ +
C.
X —00 0 3 4 +00
4x-12 — | + 0 + I
X - 0 + | + | +
x—4 — | — | — 0 +
4x-12
x> —4x - [ + 0 — I +
D.
X —0 0 3 4 +00
4x-12 - | - 0 + | +
X - 0 + | + |
X—4 - | — | — 0 +
4x-12
x% —4x - [ + 0 - [ +
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c) x(4—x2)(x+2)

[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

A.
X —o0 -2 0 2 +00
X - | 0 |
2—X + | I 0
X+2 — 0 | |
x(4=x")(x+2)
- 0 0 0
B.
X —00 -2 0 2 +00
X | 0 |
2-x | | 0
X+2 0 |
x(4—x2)(x+2)
— 0 0 0
C.
X —o0 -2 0 2 +00
X - | 0 |
2—X + | | 0
X+2 - 0 | |
x(4-x*)(x+2)
- 0 0 0
D.
X —0 -2 0 2 +00
X | 0 |
2—X | | 0
X+2 - 0 | |
x(4—x2)(x+2)
— 0 0 0
2
d) 1- 4x i
(x+1)
A.
1
* —o0 -1 —— 1 +00
3
3x+1 + | 0 |
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

1-x

x+1

4x*

(x+1)2

3x+1

1-x

x+1

4x*

(x+1)2

—0 -1 -

3x+1

1-x

x+1

4x*?
(x + 1)2

3x+1

1-x

X+1

4x*

(x+1)2

e

Loi giai

a) Bang xét dau

X

2 ~+00

—2X+3

xX—2

—2z + 3

T —2
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

b) Ta c6

Az —12 4z —12

2 —4x zx rz—4

Bang xét dau

X —0 0 3 4 +00
4x—12 - - 0 ¥ I+
X — 0 + | + | +
x—4 — | - | - 0 +
4r — 12
2 — Ar — [ + 0 - [ +

OTacor 4—22 (14+2)=22—2 2+2

Bang xét dau

X —o0 -2 0 2 +00
X — | — 0 | +
2—-x + | + | 0 _
X+2 - 0 + | + | +
T 4—12" (z+2)
- 0 — 0 + 0 —
2
2 x+1) —4x*  (3x+1)(1-x
o tacs 1Ll i (1))
(x+1) (x+1) (x+1)
Bang xét dau
X —00 -1 1 1 +00
3
3x+1 — | — 0 + | +
1-x + | | + 0 —
x+1 — 0 [ | +
3 4x?
(x+1)2 - [ - 0 + 0 -
) - AR A —2r +m
Vi du 3: Tuy vao m xét dau cac biéu thitc sau —2
l‘_
A. B. C. D.
Loi giai
m
a) Ta c6 x—2=0<:>x:2,—2x+m=0<:>x=3
TH1:%>2©m>4:
Bang xét dau
X —0 2 o 400
2
—2X+m + | + 0 —
X—2 — 0 + I +
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

T —2
—2r+m m —
Suyra—+>0<:>x €|2;— | va 2X+m<0c>xe(—oo;2)u 2;+oo
T —2 2 x=2 2
m —2x+m -2 + 2
TH2: —=2<mM=4:Tacod + = + = -2
2 T —2 T —2
Suy ra _2X+m<0®xeé@\{2}
TH3: %<2©m<4:
Bang xét dau
X —o0 m 2 +00
2
-2x+m + 0 - | -
X—2 — | — 0 +
-2x+m - [ + 0 -
xX—2

—2X+m

Suy ra

X —

Dooexel Dol va <0 xe| -0 U(2;+0)
2 2

2. Bai tap luyén tap.
Bai 4.80: Lap bang xét dau cac biéu thirc sau

a) 4x+8
A.
X —o0 2 +00
—4x+8 + 0 +
B.
X —00 2 +o0
—4x+8 — 0 -
C.
X —o0 2 —+00
—4x+8 + 0 —
D.
X —00 2 —+00
—4x+8 — 0 +
b) 3x+9
A.
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

X —o0 -3 400
3x+9 - 0 _
B.
X —00 -3 +00
3x+9 + 0 +
C.
X —o0 -3 +00
3r+9 = 0 +
D.
X —o0 -3 +00
3r+9 + 0 -
o > +4z + 3
A.
X —00 -3 -1 +00
X+2 + 0 + | +
X—2 - I - 0 +
x> —4 + 0 - 0 +
B.
X —0 -3 -1 +00
X+2 — 0 + | +
X—2 — I 0
x> —4 + 0 - 0
C.
X —00 -3 -1 ~+00
X+2 - 0 + I +
X—2 + | — 0
x> —4 + 0 - 0
D.
X —00 -3 -1 400
X+2 - 0 + | +
X—2 - I — 0
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

x4 | 0+ 0 - 0 0« |

d) —32> + 10z — 3
A.

X
—00

1-3x +
x—3 +
—3x* +10x-3 -

O_O()Jl»-—\
|
|

—00 3 +00

1-3x +
Xx—3 -
—32> +10x — 3 -

o|—|PClwlkr

X 3 +o0

—00

1-3x +
x-3 -
—32> +10x — 3 -

O—Owlp—\
|
|

X 3 400

1-3x +
x-3 —
—3x*+10x-3 -

O—O()Jl»-—\
|
|

2Badi lam:
Bai 4.80: a) Tacé6 4x+8=0<x=2, a=-4<0.
Bang xét dau

X —© 2 +00
—4x + 8 + 0 _
b)Tacd 3x+9=0<x=-3,a=4>0.
Bang xét dau
X —© -3 +o0
3x+9 — 0 +
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

c) Ta cd x2+4x+3:(x+1)(x+3), r+1=0zrz=—-Lz+3=0&2=-3

Bang xét dau

X —0 -3 -1 +00
X+2 - 0 + I
x—2 - | - 0
x> —4 + 0 - 0 +

r =3
d)Tac6é—3z> +10x —3 =0 & 1
T ==
3

Suy ra —3x" +10x—3=(x—3)(1-3x)

Bang xét dau

X —o0 3 3 +00
1-3x + 0 - | -
x—3 — | - 0 +
—322 +10z — 3 - 0 + 0 -

Bai 4.81: Lap bang xét ddu cac biéu thirc sau

—2x+4
a)
x—-3
A.
X —00 2 3 400
—2x+4 + 0 + | —
X—3 + - 0 +
—2x +4
r—3 + 0 + [ -
B.
X —0 2 3 +00
—2X+4 + 0 - | -
X—3 — | - 0 +
—2x +4
o _3 - 0 - | +
C.
X —00 2 3 +00
—2x+4 + 0 + | -
x-3 - | + 0 +
—2x+4
x—3 — 0 + [ —
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

D.
X —o0 2 3 +00
—2X+4 + 0 - | -
X—3 - | - 0 +
—2x+4
x—=3 - 0 + [ —
4x -8
b
) x? =3x
A.
X —o0 0 2 3 +00
4x -8 — | - 0 |
X — 0 + | | +
x—-3 - | - | - 0 +
4x -8
2 —3x - I + 0 - [ +
B.
X —0o0 0 2 3 +00
4x -8 + | — 0 + |
X - 0 + | |
x-3 — | + | 0 +
4z — 8
- [ - [
2> — 32 " 0 "
C.
X —0 0 2 3 +00
4x-8 - | — 0 + | +
X - 0 + | |
X—3 — | + I 0 +
4r — 8
2 _ 32 — [ + 0 - [ +
D.
X —0 0 2 3 400
4x—8 — | - 0 |
X — 0 + | | +
X—3 + | - I — 0
4x -8
X2—3X — [ + 0 — | +
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

oz 9—2a* (z+3)

A.
X —0 -3 0 3 +00
X | - 0 + | +
3—-x + I + | + 0 —
X+3 — 0 + I + I +
x(9—x2)(x+3) - 0 - 0 + 0 -
B.
X —0 -3 0 3 400
X - I 0 + I +
3-x + I + [ + 0 -
X+3 — 0 + | + | +
x(9-x7)(x+3) - 0 - 0 + 0o -
C.
X —00 -3 0 3 +00
X - | — 0 | +
3—X + I + | 0 -
X+3 - 0 + | | +
x(9—x2)(x+3) - 0 + 0 + 0o+
D.
X —o0 -3 0 3 +00
X - I — 0 + I +
3—-x + I + [ + 0 —
X+3 - 0 + I + I +
z 9—2° (z+3) -0 - 0 * 0 -
X2
d) -1
(x+1)
A.
X —00 -1 —1 +00
2
2x+1 — | + 0 +
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

X+1 - 0 + | +
X
(x+1) - I - 0 *
B.
X —0 -1 1 +00
2
2x+1 + | — 0 +
x+1 - 0 + | +
2
T
;1 - I - 0 +
rx+1
C.
X —o0 -1 L ~+00
2
2x+1 - | - 0 +
X+1 + 0 + | +
X
(X+1)2 + Il - 0 +
D.
X —00 -1 L ~+00
2
2x+1 - | - 0 +
X+1 - 0 + | +
X
(x+1) - : - 0 *
»2Bdi lam:
Bai 4.81: a) Bang xét dau
X —00 2 3 <00
—2X+4 + 0 — | -
x-3 - | - 0 +
-2x+4
x—3 - 0 + [ -
b) Tacs 5 _ x5
X~ —3x x(x—3)
Bang xét dau
X —00 0 2 3 +00
4x—8 — | — 0 + | +
X — 0 + | + |
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

x—3 — |

4x -8

x? —3x

c) Ta co x(9—x2)(x+3) =x(3—x)(x+3)2

Bang xét dau

X —0 -3

+00

X — |

3—X + |

X+3 - 0

+ |+

x(9—x2)(x+3) - 0

o|l—|—lol|e

T+ + |+

d) Ta c6 X —1=(X+1)2_X2=2X+1
(x+1)2 (x+1)2 (x+1)2

Bang xét dau

—0o0

00

:v—i-l2

> DANG 2: UNG DUNG XET DAU CUA NHI THUC BAC NHAT HAI AN VAO GIAI TOAN.

1. Cac vi du minh hoa.
Vi du 1: Giai cac bat phuong trinh sau

a) r—1 2—3z >0
B.S:(z;lj
3

A. S:[z;l}
3

b) (x—2)(x* ~5x+4)<0

A. S=(—;1) B. S=(2;4)

o) (2x-1)(x’ ~1)<0
s

Az V3r—3 3—22 <0
A. S=(-;—3]

C.5=¢

B. S = [0;+00)

D. S = (—og; —«/g] U [0;+00)
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Loi giai
z=1
a)Taco z—1 2—-3z =0<% )
T3
Bang xét dau
X —00 % 1 +00
x—1 — | — 0 +
2—3x + 0 — | —
r—1 2—-3z - 0 + 0 -

Suy ra bat phuwong trinh c6 tap nghiém la S = [% ; 1} .

b)Tac6 —2 2°—Hr+4 = -2 z—1 x—4

Bang xét dau

X —00 1 2 4 +00
x—1 - 0 + I + | +
X=2 - | — 0 | +
x—3 — | — | — 0 +
r—2 2°—b5r+4 - 0 + 0 - 0+

Suy ra bat phwong trinh c6 tap nghiém 1a S = (—00;1) U(Z; 4) .
0) Ta cd (2x—1)(x*~1) <0 & (2x=1)(x—=1)(x* +x+1) <0

2
S 2r—1 -1 SO(vimZ—i—x—i—l:[x—i-%] +2>0)

Bang xét dau

X 1
—o0 — 1 +00
2
x-1 — I - 0 +
2x-1 - 0 + | +
r—1 2-3z + 0 - 0 +

1
Suy ra bat phuong trinh ¢6 tdp nghiém1a S = |:§ ;1} .

d)Tacéa:\/g 3 3-2> <03 -3 Y32z VY3+z <0

@-ﬁx(x—ﬁ)z(X+ﬁ)30©lx(xfﬁ)zo

Bang xét dau

X —0 —\E 0 +00
X - | — 0 +
x+3 - 0 + | +
(x-1)(2-3x) + 0 - 0 +
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Suyra T z+3 >0 ze( —\F U [0;400)

Vay tap nghiém ctia bat phuong trinh 1a S = (—o0; —\/g] U |0; 400
Vi du 2: Giai cac bat phuong trinh sau
—2x+4
Q) —TF <
(2x-1)(3x+1)

A. 5:(—%;%) B. § = [2;+00)

C.S= (—1 1)u[2 +0) D. S =0

rT—3 z+2
b) 5 <1
- —1
A. S=(1;+0) B. S=(-5;-1)
C. S =(—5—-1)U(l+oc0) D.S=O
1 1
c) - <
r—2 T+ 4
= [4;400) B. 5=(—4;0]
C. S = (—4;0] U [4;400) D.S=02
Loi giai
a) Bang xét dau
X 1 1
—o0 - - 2 +00
3 2
3X+1 — 0 + I + | +
2x—1 - | - 0 + | +
—2x+4 + | + | + 0 _
—2x+4
(2x-1)(3x+1) + I - I + 0o -
. . 11
Vay tap nghiém ctia bat phuong trinh 1a S = (_g;i) U [2;400)
-3 2 -3 2
b) Ta co w<l<:>l—(X )(X+ )>0<:> X+5 >0
x* -1 X -1 (x-1)(x+1)
Bang xét dau
X —00 -5 -1 1 +00
X+95 - 0 + | + | +
X+1 — I — 0 + |
X—1 — I — | — 0
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

__x+5
(x-1)(x+1) - 0 + N - N +
Vay tap nghiém cta bat phuong trinh 1a S =(-5;-1) U(1; +x)
c)DKXD:{XiZ
X #—4
Ta c6 < 1 = r__1 >0
(X—2)2 X+4 X+4 (X—2)2
X2 —4x 00 X(x—4) > @X(X_4)20
(x+4)(x-2) (x+4)(x-2) (x+4)
Bang xét dau
X —00 —4 0 4 +00
X+4 - 0 + | + | +
X - | — 0 + |
x—4 - | - | - 0
Xx(x—4)
(X+4) — [ + 0 - 0 +

Két hop véi diéu kién xac dinh suy ra tap nghiém ctia bat phwrong trinh 1a .S = (—4;0] U [4;+00)
Vi du 3: Giai cac bat phuong trinh sau:
a) ‘2x + 1‘ < 3z

A. S=(1;+) B. S:(l;+ooJ C. S:(—oo;_—lJ D.S=0
5 2
b) [[2z —1| - 4] >3
A.S = —o—3 B. 5=(0;1)
C. S=(4;+oo) D. S:(—oo;—3)u(0;1)u(4;+oo)
o) [x+1|—[x-2|=3
A. S=[1;+w) B. S=[3;+x) C. S=[2;+x) D. S = [4;+00)

.....

1
a) Voi X=— E ta c6 bat phwong trinh twong duong véi 2x+1<3x & x>1
Két hop voi diéu kiéen X = — E suy ra bat phuong trinh c6 tap nghiém la (1; +oo)
. 1o o \ o 1
Véi x < 5 ta c6 bat phuwong trinh tuong duong voi —2z —1 < 3z < = > —

1
Két hop voi diéu kién X < -— > suy ra bat phuong trinh v6 nghiém

Vay tap nghiém ctia bat phuong trinh 1a S =(1;+0).
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

20 -1|-4>3  [[2z-1|>7
b)Tacs |22 — 1| — 4| > 3 & &
20 -1|-4<-3 7 ||22-1| <1
2x-1>7 x>4
S| 2x-1<-7 | x<-3
-1<2x-1<1 0<x<1
Vay tap nghiém cta bat phuong trinhla S = —o0;—3 U 0;1 U 45400 .
c) Bang xét ddu
X —00 -1 2 +00
X+1 - 0 + |
X—=2 - I - 0

Tt bang xét ddu d6 ta chia ra cac treong hop sau
V6i x <-1 ta c¢d bat phuong trinh twong duong véi
—(x+1)+(x—2) 23 < -323 (vb nghiém)
Véi —1< X< 2 tacod bat phuong trinh twong dwong véi
(x+1)+(x-2)>3<=x>2
Két hop voi diéu kién —1<x<2 suy ra bat phuong trinh v6 nghiém
V6i x 22 tacd bat phuong trinh tuwong duong voi
(x+1)—(x—2)23c>323
Két hop voi diéu kién x>2 suy ra bat phuong trinh ¢6 nghiém la x >2
Vay tap nghiém ctuia bat phuwong trinh la S =[2;+0) .
Vi du 4: Giai cac bat phuong trinh sau:

‘x — 2‘ -
a) —————

<1
T

A. Sz(%;-ﬁ-oo) B. S=(—x;0)

C. S:(—oo;O)U(%;+oo) D. S=¢

x-1-1
b e *0
A. S = (~o0;-1) U (0;+o0) \ {1} B. S = (—o0;—1)
C. S=(0;+x)\{1} D. S = (—o0;—1) U (0;+0) \ {1}

§ (\/x+1—x/2>)<(—_11)(\/x+1—2)§0

A. S=[3;+) B. S=(1;2]

C. S=(1;2]U[3;+0) D.S=0

Loi giai
a) Véi x>2 ta cd bat phuong trinh twong duwong véi
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

r—2—x

—2
<le —<lexz>-2
x x

Két hop diéu kién X = 2 suy ra tap nghiém bat phuong trinh la S, =[2;+o0)
Vdi X < 2 ta c6 bat phuong trinh twong dwong véi

2oXX 10272 101222 0322
X X X X
Bang xét dau
X —o0 0 2 +0
3
X — 0 + | +
3x-2 - | - 0
3r —2
+ I - 0 +
T

Két hop diéu kién x <2 suy ra tap nghiém bat phuong trinh la S, = (—o0;0) U (% ;2).

2
Vay tap nghiém bat phuong trinh1a S= S, U S, = (—0;0) U (g ; +00)

b) PKXD: x4—x2¢0<:>{X¢0
x #+1
Tac |X—1|—21 20@(|X—1|+j)(|’<2‘1|‘1) 20@|X—41|2:1
X =X X —X X" =X
2 —
XX 50 X(x-1) zo@#zo
x* — x? x* (x=1)(x+1) X(x+1)
Bang xét dau
X —0 -1 0 +00
x+1 — 0 + | +
X — | - 0 +
1
X(X+1) + I - Il +

Két hop diéu kién xac dinh suy ra tap nghiém bat phuong trinh la S = (—o0; —1) U (0; +0) \ {1} .

2x-1>0 le
) X2 —
¢) DPKXD: {x+120 < >-1° 2
x#=1 x#1

x=1

Vi x/x+1 +x/2x—1 >0, \/X-f-l —2>0 nén bat phuong trinh twong duwong véi

(\/x+1—\/2x—1)(\/x+1 +\/2x—1)(«/x+1—2)(ﬁ+2)

<0
x—1
—X+2)(x-3
23
x—1

Bang xét dau
X —00 1 2 3 400
x—1 — 0 + | + | +
—X+2 + | 0 — | -
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

X-=3 - | — | — 0 +
(—x + 2) (x - 3)
x—1 + H - 0 + 0 -
Két hop véi diéu kién xac dinh suy ra tap nghiém ctia bat phuong trinh 1a S = (1;2] U [3;+00) .
Nhan xét:
* D6i voi bat phuong trinh phite tap ching ta nén dat diéu kién xac dinh sau d6 r6i rat gon cho biéu thirc chung hodc rat
gon biéu thitc ludn xac dinh mot dau.
* Nhiéu khi chting ta can phai nhan hay chia véi mot biéu thikc ludn xac dinh mot ddu nham khtr di can thizc hay d&u gia
tri tuyét d6i thi bai toan tré nén don gian hon.

(x—\/f)(Z—Zx)

, . ‘ >0 (1)
Vi du 5: Cho hé bat phuong trinh (2X _1) ( X+ 2)

mx > 2 (2
a) Giai hé bat phuong trinh khi m=-1
1
A.5=2 B. S=(—;-2) C. S:[—Z;Eju{\/z} D.S=R
b) Tim m dé€ hé bat phuong trinh c6 nghiém
A —l<m<lvam>+2.
B. -1<m<0 va m>\/§.
C. —21<m<0va m>+12.
D. -1<m<0 va m>«/§.
Loi giai
X #—2
DKXD: 1
X # =
By [
Tacs (1)< 20 1
(2x-1)(x+2) <0
(2x—1)(x+2)
Bang xét dau
X 1
—0 -2 - +00
2
X+2 - 0 + |
2x-1 — | - 0 +
(2x-1)(x+2) + | - I +

Két hop voéi diéu kién suy ra tap nghiém bat phuong trinh (1)la S, = (—2; %J v {\/5 }

a) Khi m=-1 ta cé bat phuong trinh (2) tré thanh —X>2 < X <—2
Két hop véi diéu kién suy ra tap nghiém bat phuong trinh (2) 1a S, =(—o0;-2)
Vay tap nghiém ctia hé bat phuong trinhla S=S5 NS, = .
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

b) V6i m =0 bat phwong trinh (2) trd thanh 0.X > 2 suy ra bat phuong trinh v nghiém do d6 hé bat phwong trinh vo

nghiém
e V6i m> 0 bat phuong trinh (2) < x > %
Déi chiéu véi diéu kién ta cd
Neu 2 > % < m<4 thi tap nghiém bat phuong trinh (2) 1a S, = (% ; +oo)

m

O<m<4 0<m<4
2<m<4

Hé bat phuwong trinh cé nghiém < S, NS, 20 & = S
P g g 1 2 £<\E m>\/§
m

21 A \ : 2 1
Néu —< E < M >4 thi tap nghiém bat phwong trinh (2)1a S, =| —; 4 |\ E
m m

m>4 m> 4

Hé bat phuong trinh ¢ nghiém < S NS, 20 < RS sSm>4
P g g 1 2 £<\/§ {m>\5

m

I Y \ 2
e V6i m <0 bat phuong trinh (2) & x<—
m
Da&i chiéu vdi diéu kién ta cd

2
Néu — > —2 <> m > —1 thi tdp nghiém bat phuong trinh (2)1a S, = [—00;3] \ {—2}
m

m
-1<m<0 1<m<0
Hé bat phuwong trinh ¢ nghiém < S, NS, #0<4 2 { =-1<m<0
—>-2 m>-1
m

Néu 2z < -2 < m < -1 thi tdp nghiém bat phwong trinh (2) 1a S, = (—oo,- Ej
m m

Hé bat phuong trinh ¢6 nghiém <> S, NS, #0& < 2 5
J— > J—
m

Vay hé bat phuong trinh ¢6 nghiém khi va chi khi —1<m<0 va m> x/i .

(loai)

< _
ms<-1 m<-1
m>-1

3. Bai tap luyén tap

Bai 4.82: Giai cac bat phuwong trinh sau:

a) 32° =10z +3 > 0

AT :(—oo;%] B. T' = [3;+0)

cCT=9 D. T:(—w;%]u[?);—i-oo)

b) (V2 -x](x* ~2)(2x-4) <0
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2 < 3
1-2z z+1

d)

X > —
A. 2

—1<XS1

8

‘21‘—1‘—@'
e — > 1
2

A.O<x<1
5

f)w>o
xX*-1
[—1<x<0
A.

l<x<4

Jx+4—2

4—9x? =0

8)

A.x>%
3

h x2—2x—3

)
Y3z —1+34—5z

3
— <
' 2<x_3

x<-1
»Bai lam:
Bai 4.82: a) BXD :

[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

{8<x<—6
B.

-3<x<0

.0<x

.——<X<0

. —<x<3

B.T:(AQ—JE)

DﬁT:(%Q—V@)u(Z+w)

-9<x<6
| -3<x<0

C. x<1
5

-1<x<0
C.
1<x<4

C. x>z,—z<x£0
3" 3

O<x<-6
| 3<x<6

D. V6 nghiém

-1<x<£2
D.
l<x<4

D. V6 nghiém
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

X —00 1 3 +00
3
VT + 0 - 0 +
Tap nghiém: T = (—oo;%]u[3;+oo)
b) T :(—w;—ﬁ)u(2;+oo)
c)bpt<:>—(X+3)(X+6)>0 {_9<X<_6
x(x+9) -3<x<0
x>t
e

-1<x<0
1<x<4

e) bpt<:>0<x<% f){

g) x>§,—§<x£0

h) %l?)x -1+ %/4 -5 >0 < 3—-22 >0 suyra Y3x-1+3/4—5x cung dau véi 3 — 2z

22 -2z -3 >O<:>(x+1)(x_3)20® g<x£3

Yr—1+1—-52 32z z<-1

Bai 4.83: Giai cac bat phuong trinh sau:

X
a) Ix-2[<=
) 2
4 4 A ia
A.§<X B. x<4 C.§<x<4 D. V6 nghiém
b) 4x—[2x+1|<3
A. xX<2 B. X<2 C. x<1 D. x<3
o) [3x-2-1|>4
7 7 R A
A. x<-1 B. x>§ C. x<—1,x>§ D. V6 nghiém
o) [2x+3|-[3x+4|= -5
A. —6<x B. x<4 C. 6<x<4 D. V6 nghiém

2 Bai lam:
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Bai 4.83: a)g<x<4 b) x<2 c)x<—1,x>g d) -6<x<4

BAI TAP TRAC NGHIEM TU LUYEN TONG HOP LAN 1.
Bdi 2: Bit phuong trinh, hé bit phuwong trinh bdc nhdt mot dn

Caul. S8 x=3 langhiém cua bat phwong trinh nao sau day?
A. 5-x<1. B. 3x+1<4. C. 4x-11>x. D. 2x-1>3.

Cau 2. S8 x=-1 langhiém caa bat phrong trinh nao sau day?

A. 3-x<0. B. 2x+1<0. C. 2x-1>0. D. x-1>0.

Céu 3. S8 nao sau day 1a nghiém cua bat phuwong trinh [ N
V3-x  3-x
3

A 2. B. 1. C. 0. D.E.
Cau 4. S8 x=-1 langhiém cta bat phwong trinh m—x* <2 khi va chi khi

A. m>3. B. m<3. C. m=3. D. m<1.
Cau 5. S8 x=1 langhiém caa bat phwong trinh 2m —3mx* >1 khi va chi khi

A.m<-1. B. m<1. C. -1<m<1. D. m>-1.

Cau 6.  Xdc dinh tinh dting-sai ctia cac ménh dé sau:

A. x+23x=1>2x-1 < x>0.[Sai B. x+x+1>x+1 <:>x>0.
C. (x/ZX—?))z <2 e 2x—3<2.[Sail D. x+x—1>x—1 < x>0.[Sail

Cau 7.  Bat phuong trinh nao sau day tuwong duwong véi bat phuong trinh 2x>1 ?

A. 2x+x=2 > 1++/x-2. B. 2x———>1-—_
x-3 " x-3
C. 4 >1. D. 2x+x+2 > 1+/x+2.
Céu 8. Tap nghiém ctia bat phuong trinh 3-2x<x la
A. (—;3). B. (3;+). C. (—o2;1). D. (1;+).

Céu 9. Tap nghiém cua bat phuong trinh 2x+1>3(2-x) la

A. (1;+oo). B. (—oo;—5). C. (5;+oo). D. (—00;5).

la:

Céu 10. Tap xac dinh ciaham s§ y =
2-3x
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THU'C BAT NHAT]
A. (—oo;z}. B. (—OO;ZJ. C. [—oo;g}. D. (—oo;§].
3 3 2 2

Céu 11. Tap nghiém cua bat phwong trinh 5x—2(4—x)>0 la:

aBe) w(e o[l qE

Céu 12. Tap nghiém cua bat phuwong trinh 3x<5(1—x) la:

A [gwj ) (=), . (=),

Cau 13. Tap xdc dinh ctia ham s8 y = > la:
—X
A. (—oo;z). B. (2;+oo). C. (—00;2]. D. [2;+oo).
Céu 14. Tap nghiém ctia phwong trinh |X_3| _ X3 1a
x—=2 X—2
A. (3;+). B. [3;+). C. {3}. D. (2;+%).
Cau 15. Tap nghiém cua bat phuong trinh 2 S X2 gy
) ' \J5-x 5-x
A. (—00;2). B. (2;00). C. 2,‘5). D. (—00;2]

Cau 16. Tap nghiém ctia bat phwong trinh 3—2x++2—x <x++2-x 1a

A. (1,2). B. (1;2]. C. (—o2;1). D. (1;+).
Cau 17. Phuong trinh J?:jx = jlszf; ¢ bao nhiéu nghiém ?
A.0. B. 1. C. 2. D. nhiéu hon 2.

Cau 18. Tap hop céc gia tri cia m dé bat phwong trinh (m” +2m)x <m” thoa méan véi moi x 1a
A. (-20). B. {-2;0}. C. {0}. D.[-2,0].
Cau 19. Tap hop céc gid tri cia m dé bat phuong trinh (m2 —m)x <m vO nghiém la
A. (0;1). B. {0}. C. {0;1}. D. {1}.
Céu 20. Phuwong trinh x> —=7mx—m—-6=0 c6 hai nghiém trai dau khi va chi khi
A. m<-6. B. m>-6. C. m<6. D. m>6.

Cau 21. Phuong trinh x> —2mx+m?”+3m—1=0 ¢4 nghiém khi va chi khi
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Cau 22.

Céu 23.

Cau 24.

Cau 25.

Cau 26.

Céau 27.

Cau 28.

Cau 29.

Cau 30.

[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

A.m<§. B. m<

Phuong trinh (m2 + 1)x2 —x—2m+3=0 c6 hai nghiém trai d&u khi va chi khi

A.m>2. B.m<§. C.m>é.
3 2 2

Phuong trinh x* +4mx+4m” —2m-5=0 ¢ nghiém khi va chi khi

-5

A . m>—. B.m>_—. C.mZE.
2 2 2

3x+2>2x+3 |
la:

Tap nghiém ctia hé bat phuong trinh
1-x>0

1
A. (g;lj. B. (—o0;1). C. (1;+0).
A A .. 2x-1 .
Téap nghiém cta bat phuwong trinh —— <0 la
|x+3|
1 1
A. (—3; —j. B. (—oo;—3). C. [—H—ooj.
2 2
2X+1>3x-2
Tap nghiém cua hé bat phuong trinh la
-x-3<0
A. (=3;+). B. (—0;3). C.(-33).
Tap ngh hé bét ph an 127229,
ap nghiém cua hé bat phuong tri a
P e R PRE T g —3x > 0
3.2
A. E,§ . B.|—,—|. C. §,§ .
2’3 8’5 32
Tap xac dinh cia ham s6 y = 1. \V2x -1 la:

\/2—3x

S

C. %,‘+oo .
3
Tap xac dinh ciia ham s8 y =+/2x -3 ++/4-3x 1a

NN RN

Hai déng thic: |2X —3| =2X-3, |3X —8| =8—3X cling xay ra khi va chi khi:

3
D. m>——.
2

D. & (tap rong).

D. (—w;%)\{%} :

D. (—o0;-3)/(3;+).
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Céu 31.

Céu 32.

Cau 33.

Céu 34.

Céu 35.

Cau 36.

Cau 37.

Cau 38.

Cau 39.

Cau 40.

3 8
Sox<?, C.XS%. D. x>2.

A. 5
2 3

B

w | o
IA
X
IA

WIN

Tép xac dinh cia ham s8 y =+/3-2x ++/5-6x 1a

N

Tap xac dinh ciahams6 Yy = x/4X—3 +«i5X—6 1a

A [Gv). B. [g;+ooj. e [2) D. E;g]

Tap nghiém ctia bat phuwong trinh 53%_)1 > % la

A Q. B. (13). C. (—o0;1). D. (—;3).
Tap xdc dinh ctia ham s6 y =yx-1+ x14 la

A. [L+0). B. [L+0)\ {4} . C. (L+0)\{4}. D. (~4;+).

Tap hop nghiém ctia bat phwong trinh |X —1| <X+1la:

A. (0;1). B. (1;+00). C. (0;+00). D. [0;+0).

Tap hop nghiém ctia bat phuwong trinh |X —1| <x-11la

A. (0;1). B. (L +00). C. (0;+). D. [1;+).
i 1A o xry =1 P .
Vi gia tri nao cta a thi hé phuong trinh g1 cé nghiém (x;y) vdi x > y?
X—y=2a-
1 1 1 1
A a>—. B.a>—. Ca>——. D.a<—.
2 3 2 2
2x-1>0
Hé phuong trinh { 75 nghiém khi va chi khi
X—m <
5 5 7 5
A M<——. B. m<——. C.m<—. D.m2>-—.
2 2 2 2
Xx+m<0 (1)
Cho hé bat phuong trinh . Hé da cho c6 nghiém khi va chi khi:
—-X+5<0 (2)
A.m<-5. B. m>-5. C. m>5. D. m<5.

Phuong trinh x> —2(m—1)x+m~-3=0 c6 hai nghiém d6i nhau khi va chi khi
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A. m<3. B. m<1. C. m=1. D.

Cau 41.
Cau 42.

Cau 43.
Céu 44.
Céau 45.
Cau 46.

Cau 47.

Cau 48.

Cau 49.

[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Phuong trinh X° 4+ X+M =0 v6 nghiém khi va chi khi

3 3 1
A.m>——. B.mMm<——. C.m>—. D.
4 4 4

Tap nghiém cua bat phwong trinh Lo

I<m<3.

5
m>-=.
4

x-3
A OD. B. R. C. (3;+0). D. (—0;5).
2x-1>0
Heé bat phuwong trinh c6 nghiém khi va chi khi
X—-m<?2
A.m<—§. B.mﬁ—é. C.m>—§. D.mz—é.
2 2 2 2
7 ) 2x-1>3 )
Tap hop cac gia tri m d€ hé bat phuwong trinh «—m<0 c6 nghiém duy nhat la
A D B. {2}. C. [2;+). D. (—»;2].
X+y=2
Hé phuong trinh c6 nghiém (X;y) véi X <0 khi va chi khi
X—y=5a-2
2 2 6 5
A a<—. B.a>—. C.a<-—. D.a<—.
5 5 5 2
Phwong trinh 3(|x| —m) = |x| +m—1 cé nghiém khi va chi khi
1 1 1
A.m>—. B.m>—. C.m<—. D. m=4.
4 4 4
56 nghiém ciia phrong trinh |0 L = 2X43 1L e
6 nghiém cua phuwong trin = a bao nhiéu?
J1-2x  1-2x
A. 0. B. 1. C 2. D. Nhiéu hon 2.
Téap nghiém ctia phirong trinh |1 X| x1 la
: . ,,= ﬁ
A. [L+). B. [ 2;+) C. (2;+). D. [1;+0)\{2}.
Tap nghiém ctuia bat phwong trinh |1 X| 1 la
J3-x \/3 X
A. (—5;3). B. (1,3). C. [13). D. (—0;1).
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Bai 3: Ddu ctia nhi thitc bdc nhat

Céau 50. Nhj thitc nao sau day nhan gia tri am véi moi x nho hon 2 ?
A. f(x)=3x+86. B. f(x)=6-3x. c. f(x)=4-3x. D. f(x)=3x-6.
Céau 51. Nhj thttc nao sau day nhan gia tri &m véi moi s6 X nhé hon —% ?

A. f(x)=—6x-4. B. f(X)=3x+2. C. f(x)=-3x-2. D. f(x)=2x+3.

Céau 52. Nhj thirc nao sau day nhan gia tri &m véi moi s6 X nhé hon —% ?
A. f(x)=2x+3. B. f(x)=—2x-3. cC f(x)=-3x-2. D. f(x)=-2x+3.

Cau 53. Nhj thic nao sau day nhan gia tri am véi moi x 16n hon 2 ?

A. f(x)=2x-1. B. f(x)=x-2. C. f(x)=2x+5. D. f(x)=6-3x.
Cau 54. Nhi thtec -5x+1 nhan gia tri am khi

1 1 1
A X<—. B. X<——. C. X>——. D. X>—.
5 5 5

Cau 55. Nhij thtec —3x+2 nhan gia tri dwong khi

3 2 3
A X<—. B. x<—. C. X>——. D. x>
2 3 2

Cau 56. Nhj thitc —2X —3 nhan gié tri duwong khi va chi khi

3 2 3
A x<——. B. X<——. C. X>——. D. X>——.
2 3 2

CAau 57. Nhj thiic ndo sau day nhan gia tri dwong véi moi X nho hon 2 ?

A. f(x)=3x+6. B. f(x)=6-3x. C. f(x)=4-3x. D. f(x)=3x-6.
2
Cau 58. Tap xac dinh ciaham sd Y = );- +X1 1a
A. (~o;1]. B. (L,0). C. R\{1}. D. (—o0;1).

Cau59. Tap xéc dinh cia ham s§ Y =~/X—2m —«/4—2x 1a [1;2] khi va chi khi

1 1 1
A m=——. B. m=1. C.m=—. D. m>—.
2 2 2

Céu 60. Tap xac dinh ciahams§ Y = \/X -m- \/6 —2X 1a mot doan trén truc so khi va chi khi

A.m=3 B. m<3 Cc.m>3 D.m<%
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[CHUONG IV. BAT PHUONG TRINH VA HE BAT PHUONG TRINH
BAT NHAT. DAU CUA NHI THUC BAT NHAT]

Céau 61. Tap xac dinh ciahams§ Y = \/m —2X — \/X +1 13 mot doan trén truc s6 khi va chi khi

1
A.m<-2. B.m>2. C.m>—§. D. m>-2.

Van con téng hop.....
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PHUONG TRINH VA BAT PHUONG TRINH QUY VE BAC HAI

> DANG TOAN 1: PHUONG TRINH VA BAT PHUONG TRINH CHUA AN
TRONG DAU GIA TRI TUYET POI
1. Phwong phap giai
Dé giai phuong trinh, bat phuong trinh chira 4n trong déu gia tri tuyét d6i(GTTD) ta can khur ddu
GTTD. Sau day la mot sé cach thuong dung dé khor ddu GTTD
+ Str dung dinh nghia hodc tinh chit cia GTTD dé khir ddu GTTD.
+ Pit an phu 13 biéu thirc chira ddu GTTD dé khtr ddu GTTD
2. Cac vi du minh hoa.
Logi 1: Sir dung dinh nghia va tinh chit ciia ddu gia tri tuyét déi.
*Luwu y: Sau day 1a mot s6 loai toan phuong trinh, bat phuong trinh co ban c6 thé thic hién
bang phép bién d6i twong duong.

g(z) = 0
o [f@)] = g(2)eq| /(@) = 9(z)
f(z) = —g(x)
f(@) = g(z)
. 7)| = |g(z)| &
o 1l < ote) o 70>
—g(z) < f(z) < g(x)
g9(z) <0
f(x) c6 nghia
o [f@)]>g(z) & ||g(z)=0
f@) < —g(z)
f(@) > g(z)
Vi du 1: Giai cac phuong trinh sau:
a) 227 — 3z —1| = =2 + 22 +1 b) |¢* — 5z + 4| = 2* — 3z +4
0) [2* — 5w +4|—|z +1] =2* + 2 d) [2* =3z +1|+ |z —1| =12 2 -3
Loi gidi
-2 4+2x+1>0 2 —2x—1<0
a) Ta co phuong trinh < {(22° =3z —1=—2"+2r+1 & {|32° —=5z—-2=0
20 —3r — 1= —(—2> +2z +1) > —x=0
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[1-V2<z<1442 )
Tr =
Tz =2
1 r=—--
@‘ rT = —— <:> 3
03 z=0
v z =1
z=1

Vay nghiém cua phuong trinh 1a z € {0; 1; 2;—%}

b)Voil1<z<4=2"—-5x+4>0taco

Phuongtrinh & — 2> — 5z +4 =2 -3z +4 < 2° +2° -8 +8 =0

Ap dung BDT cbsita co 2° + 4 + 2 > 3382° = 61, 22 +2 > 242z

Suyra z* + 2> — 8z + 8 Z6$—|—2\E£—8$: N2—2 z2>0
Do do6 phuong trinh vd nghiém.

|l >4 .
Vi =12 —5r+4>0taco
Tz <1

Phuong trinh < 2> — 5z +4 = 2* — 3z +4
& 2' —2* + 22 = 0 & o = 0(théa man)
Vay nghiém cua phuong trinh 1a z = 0

¢) Bang xét dau

T —00 —1 1 —+00
rx+1 — 0 + 0 +
2> —br + 4 + 0 + 0 —

Tir d6 ta co cac truong hop sau

o Vi x < —1,tacoéphuongtrinh< z* —5zx+4 + z+1 =2+ 2z < = =1 (loai)
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e V6i —1 <z <1,tacophuongtrinh & 2> —5z+4 — z+1 =2°+x

S X= % (théa mén)
e V6il <z <4,tacophuongtrinh— 2° — 5z +4 — z+1 =2° +7
& 22° — 3z + 5 = 0 phuong trinh nay vo nghiém.

o Vi z > 4,tacophuong trinh< 2° — 5z +4— z+1 =2 +z &2 :§(|03i)

Vay phuong trinh da cho c6 duy nhéat nghiém z = =.

Tz >3

x> 3 >3
<~ 2 <~ 2
2 —3z+1+x2—-1=12 -3 ¢ —142 +36 =0

r >3
<:>| @xz7ix/§

xz?:l:xm

Vay phuong trinh c6 nghiémla z = 7 + Vi3,

Vi du 2: Giai cic bat phuong trinh sau

a)‘xQ—sc—l‘zx—l b)‘—x2+3x+2‘<x2—3x+2
0) |32? —2|+[3 —22%| <6 2? —2 d) ||22* — 5z + 3| - |z —1|| > z - 2.
Loi gidgi

a) Véi z < 1tacd VT > 0, VP < 0 suy bt phuong trinh nghiém dung véi moi z < 1

V6i z > 1 ta co bat phuong trinh tuong duong véi

rz>1 xz>1
-z —1>z—-1< 122 —-22>0
?—rz—-1<1—2 2P —2<0
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z>1
T > 2 21 T > 2
& r<0 & Z\/2_<:> o<
<a<\2 =N

Vay nghiém caa bit phuong trinh 1d 2 € (—oo;V2] U [2;+00)
byVGi 22 —3z+2 <0< 1<z <2tacd VT >0, VP < 0 suy ra bt phuong trinh vo
nghiém

x> 92
Végi tacdz? —3z+2>0<|
<

Bat phuong trinh tvong duong voi — 22 =3z +2 < —2® +3z+2 < 2® — 3z + 2

x> 3
& 277 — 62 >0 &

x <0
ik e e | T2 2 . , o> 3
Doi chiéu vai dieu kién <1 suy ra nghiém bat phuong trinh la <0

Vay bat phuong trinh c6 nghiém = € (—o0;0) U (3;400).

c)Néu 22 —2 < 0 thi VT > 0, VP < 0 suy ra bat phuong trinh v6 nghiém

1A . 2 —2>0
Do d¢6 bat phuong trinh < ‘33:2 —2‘—|—‘2x2 _3‘ <6 4 9
x> 2 x> > 2 xzx/?
54
322 —2+222 —3<6 2> —2 22>7 " |z <7

Vay nghiém cta bat phuong trinh 1a 2 € (—oo; —«/?] U [x/?;—koo)
d) ||22> =5z + 3| = |z —1|| >z -2

Véi z <2 tacd VT >0, VP < 0 suy bat phuong trinh nghiém dung véi moi z < 2
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Vi z>2tacd 22> —5zx+3= x—1 2z—3 > Osuy rabat phuong trinh twong dwong

vOi
20> —5x+3— z—1 \>x—2<:> 202 —6x + 4| >z —2
&2 —6r+4>2—-2NVizx>2=2"—6x+4= z—1 (2 —4) >0)

T > 2

&2 —Tr4+6>0& 3
CE<§

Déi chiéu voi diéu kién z > 2 ta c6 nghiém bét phuong trinh 14 z > 2
Vay bt phuong trinh c6 nghiém1a z € R\ 2 .

Vi du 3: Tim m dé phuong trinh sau c6 bon nghiém phan biét

‘—xQ—x+6‘:4x+m.

Loi gidi
Tacé‘—x2—x+6‘=4x+m@‘—x2—x+6‘—4x:m
Xéthamsé f z :‘—xQ—x+6‘—4x

, —2” =5z +6 khi z € [—3;2]

Taco f z =4 :
2 —3x—6 khirze —oo;—3 U 25400

Bang bién thién

—00 -3 ~2 3 2
2

12

Tir bang bién thién ta c6

Phuong trinh ban d4u ¢6 bén nghiém phan biét khi va chi khi d6 thi ham s f cit duong thang

y = m tai bdn diém phan biét < 12 < m < %.
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Vay 12 < m < % la gia tri can tim.

Nhan xét: Nghiém cua phuong trinh f z = ¢ m 13 hoanh d6 giao diém cua do thi ham sb
y=f z vaduongthing y = ¢ m .Turdosuyra

e Phuongtrinh f z =g m c6nghiém < duongthing y = ¢ m cat d6 thi ham sé
y=1rz

e S6 nghiém phuong trinh f © = g m < sd giao diém cua duong thing vy = ¢ m vadd
thihamsé y = f = .

Do @6 khi gip bai toan lién quan dén phuong trinh f z,m = 0 mata co thé cd lap dugc m thi
ta sir dung d thi(hoic bang bién thién) dé giai.
Vidu4: Tim m dé bat phuong trinh sau c6 nghiém

¥* — 3z +2| > 32” + 5z + 3m” + 5m.

Loi gidi

Bit phuong trinh < ‘xz — 3z + 2‘ — 32> — 5z > 3m® + 5m

Xéthamsb f z :‘x2—3x+2‘—3x2—5x

—22% — 8z + 2 khi z € (—o0;1] U[2;+0)

Taco =
] {—41:2—2;1:—2 khiz e 1,2

Bang bién thién

—00 —2 —— 1 2 +00

fz 10 \
/ .
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—00 —00

Tuddétaco: maxf » =f —2 =10

Do d6 bat phuong trinh d cho c6 nghiém < 10 > 3m? + 5m

—5 — 145 —5 4+ 145
6

S3IMP+5m—-10<0 < :

<m<

. —5—+145
6

Vay

—5 + V145
6

<m < la gié tri can tim.

Nhgn xét . Chohamsb y = f = xéc dinh trén D

e Bat phuong trinh f = >k (f = < k) c6nghiém trén D < mgxf x >k (mgnf x <k)

véi diéu kién ton tai mgxf x (mgnf x ).

e Bit phuong trinh f 2 >k (f = < k) nghiém ding véi Vx € D emnf oz >k

(mgxf z < k) véi diéu kién ton tai mgmxf x (mgnf x ).

Logi 2: Pit 4n phu )
Vi du 5: Giai cac phuong trinh va bat phuong trinh sau
1

T+ -
x

332—1—12

a) 3 2* —dz —|z—2|>12 b) — <3 -2
i

c) ' —22° +4x— 22 +5 ‘x2—1‘+7=0
Loi gidi

a)Détt:‘x—Q‘,tZO:tQ:a:2—4ac+4
Bét phuong trinh tré thanh 3 2 —4 —¢ > 12

t>3
&3 —-t-24>0& 8
< —=
) 3
Két hop diéu kién ¢ > 0 tacO ¢t > 3 suyra
r—2>3 r>5

[o=2>3e) o pel o
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Vay bat phuong trinh ¢6 nghiém 13 z € —oo;—1 U 5;4-00 .
b) BPKXD: x = 0

. 1
Bat phuong trinh < 7° + — +4 < 3
T

1
T+ —
x

1 1
Ditt =z +~|=1"=2"+— +2
X T
, 1 1 1
Tacdt = |z + = :‘x‘jt— 22“:0‘.— —2=¢>2
e X e

Bét phuong trinh tré thanh > +2 < 3t
§t2—3t+2§0(:>1§t§2

Kéthopvéit >2suyrat =2

2 +1=2x

Do do 2 = )
' +1= -2z

= 2|z| =’ +1] & & 7 = +1(théa mén)

1
T+ -
T
Vay bat phuong trinh c6 nghiém 1a z = +1.
¢) Phuong trinh & 2> —1° — 2z +5 [2* — 1|+ 42 +6 =0
Pt ¢ = |2* — 1

t>0
Phuong trinh trg thanh ¢* — 22 +5 t+4x+6 =0

t=2z+3

S t—2r—-3 t—2 =0«
t =2

20 +3 >0
V(yit:2az+3tac62x+3=\as?—1\<: 2 —1=27r+3
?—1=-20-3

20 +3 >0 3
> 2
sller-2-4=0e] =73 os=1+5
2420 4+2=0 le:l:\/g
¥ —1=2
Véit=2taco2=|2* -1 & | . 2<:>x2:3<:»x:i\/§
P —1=—

Vay phuong trinh c6 nghiém 13 z € —/3:1 — 5:1 + V5:4/3 .

Vi du 6: Tim m dé phuong trinh ‘xz — 2z + m‘ = z — 1 c6 nghiém.

Loi gidi
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Phuong trinh twong duong vai

2 2 _ 42 2 2 2 2 _ .2
T 20 4+m = x-—1 o T 2 +2m x 2 +m° ==z 2z +1
z>1 z>1

- x2—2x2+ om—1 2> -2 +m2—1:0(*)
z>1

Pitt =22z, Viz>l=>t= z—1 —1>-1
Phuong trinh (*) trg thanh ¢* — 2m —1 t+m*> —1 =0 (**)
Phuong trinh ban dau ¢6 nghiém khi va chi khi phwong trinh (**) ¢6 nghiém ¢ > —1

< DPothihamsd f t =1 — 2m —1 ¢+ m? —1 trén [ — 1;4-o00)cét truc hoanh. Ta co

_i_Qm—l
2a 2
. 2m — 1 ,
+ TH1: Néu m >—1(:>m>—§taco

Bang bién thién

z _
. 1 2m —1

“+00

7

Suy ra phuong trinh da cho c6 nghiém
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o f[2m2— 1

A yo « A “A ]. 1 5 0 ~ A A e ,
Két hop voi dicu kién m > 3 suy ra ~3 <m < 1 thoa man yéu cau bai toan

2
<0<:>[2m2_1] — om—1 [2m2_1]—|—m2—1§0<:)m<2

. 2m—1 1
+ TH2: Néu m2 = ~1 4 m = —_ phuong trinh (**) tr¢ thanh
-2+ , —2 1 5
t2+2t—§:0@tzj cot=i>—1 suy ra m = —— thao man yéu cau
4 2 2 2
bai toan
+ TH3: Ny 21 <—1@m<—%tacé

Bang bién thién

z —00 — +00

%/1 +00

Suy ra phuong trinh da cho ¢6 nghiém < f —1 <0

S 142m—14m —1<0em+2m—-1<0< —1-V2<m<-1+2

A y o o« A A ]. ]_ > ~ A A N ,
Két hop voi diéu kign m < 3 suyra —1— J2 <m< ~3 thoa man yéu cau bai toan

Vay —1 — \/5 <m< Z la gid tri can tim.
Vidu 7: Tim m dé bat phuong trinh z z — 2 —m‘x —1‘ + 2 > 0 nghiém dung vai moi
z e R.

Loi gidi

Bét phuong trinh twong duong véi z — 1 ‘o m‘x — 1‘ +1>0
Véi 2 = 1 ta c6 bat phuong trinh ludn dang v6i moi m
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Véiz=1.Dgtt =|z—1|=t>0

2 +1

Bét phuong trinh tré thanh > —mt +1 > 0 < > m (*)

Suy ra bat phuong trinh ban dau nghiém dung véi moi z = 1 khi va chi khi bit phuong trinh (*)
2

nghi¢m ding véimoi ¢t > 0 & migl ; >m
t>
L1 2t P .
Taco + 2722,dangthucxayra<:>t:1
t? 5
Suy ra min = 2,do d6 m < 2 théa man yéu cau bai toan

t>0 t
Vay m < 2 1a gia trj can tim.
3. Bai tap luyén tap.
Bai 4.113: Giai cac phuong trinh sau

a)‘3x—2‘:x2—|—2x+3 b) |22° =T +2 =z +2
C)‘x2—3x+2‘—‘x+2‘:x2—3x d) 20 |1 + 1
rz+1 r+1 z-—1

loi giai
Bai 4.113: a) Ta thay X2 +2x+3>0 VX nén phuong trinh da cho

[x2+2x+3:3x2 [x2x+5=0 —5i«/ﬂ
= = SX=—

X2 +2X+3=-3x+2 | X%+5x+1=0 2

X+2>0 X>-2
b) Phuong trinh <> 4| 2x% —7x+2=x+2 < 1| 2x%>-8x=0
2x2 —TX+2=-X-2 2x% —6x+4=0

Phuong trinh di cho c6 bon nghigmx=0; x=1;, x=2; x=4 .

c) x=—4,x=0
d) PKXD: z = +1 . Véi PK dé:

2
z+1

2
= &
2 —1

2
z+1

2z 1
r+1z-1

PT<
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2z [1_ 1 ]:0 2z [1+ 1 ]:0
o 332—1 r—1 hoiic x2—1 r—1

L >0 T <0

rz+1 r+1

Giai ra ta ¢6 nghiém cta phuong trinh la z = 0 va z = 2.

Bai 4.114: Giai cac bat phuong trinh sau

a)‘x2—5x+4‘>a:—2 b)‘xQ—x—6‘<x
0) |z —3|z—1|| >z +2 d) [2z — 1|+ |3z —2| <z +3
e) xf*—%§3x—l

T T

|0 giai
Bai 4.114: a) * Néu x—2 <0< X < 2= bpt luén ding.
X2 X +4>Xx-2

*Néu x>2 = bpt =
X2 —BX+4 < —X+2

x2—6x+6>0 x<3—\/§Vx>3+\/§
= = )
X2 —4x+2<0 2-J2<x<2+2

Kéthop v6i x =2 tacod: 2<x<2+2 V x>3+4/3.

2§x<2+\/§

Vay nghiém cua bt phuong trinh :
X>3+ «/5

x>0
. x>0 9
b) Bat phuong trinh < SIXT—-2X-6<0

—x<x2—x—6<x )
X“—-6>0

c>\/§<x<1+«ﬁ.

Vay nghiém bét phuong trinh : J6 <x<1+47.

ot :[_w;%ju(& +0) d)T= {o; g}
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2
x—l‘, t>0=x° —%:(x—lj(xz +i2+1j :(x—lj[(x—lj +3}
X X X X X X

bap $6: Xx<-1 0<x<1

e)bat t=

Bai 4.115: Bi¢n luan s6 nghiém cia phuong trinh : |z — 1| —|2? — 3z + 2| = 5m — 3.
loi giai
Bai 4.115: S6 nghiém caa phuong trinh chinh 14 sé giao diém cua duong thang y =5m—3 va dd

thi (C) :y:|x—]4—‘x2 —3x+2‘

X% +4x-3 khi x>2
Tach: y=4x?-2x+1 Kkhil<x<?2

—x?+2x-1 khi x<1
Lap bang bién thién ta c6

e NéusSm-3>1<m> 4 = phuong trinh v6 nghiém.
5
e Néum= g = phuong trinh c6 mét nghiém.

e Néumc< g = phuong trinh ¢6 hai nghiém phan biét.

Bai 4.116: Tim m dé phuong trinh sau ¢ bon nghiém phan biét:
‘—2x2 +10z — 8| = m — bz + 2°.

lovi giai

Bai 4.116: PT < [2x® ~10x+8-x? +5x =m

x2 —5x+8 khi x e (—o0;1] U [4;+00)

Xét ham sb f(x):‘Zx2 —1Ox+8‘—x2+5x: ,
—3x“ +15x -8 khi x €(1;4)

Phuong trinh di cho ¢6 bn nghiém phan biét < Do thi ham sb

f(x):‘Zx2 —10x+8‘—x2+5x cit duong thing y=m < 4<m <$_
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Bai 4.117: Tim m dé bat phuong trinh |22? — 3z — 2| > 5m — 8z — 22% nghiém dang v4i

moi z.
|oi giai

Bai 4.117: BAt phuong trinh < ‘2x2 —3x—2‘+8x+2x2 >5m.

4x2 +5x—2 khi x e(—oo;—%:|u[2;+oo)
Xéthamsé y =f(x) =
11x+2 khi XE(—%;ZJ

4x2% +5x —2 khi x e (—oo;—ﬂu[z;ﬂo)
Lap bang bién thién cia ham s y =f(x) =
11x+2 khi x e(—%;Zj

57

A 57 A A A 57
Taco mlny:—E suy ra yéu cau bai toan QSmS—EQmS—%

Bai 4.118: Cho bat phuong trinh 2> —4z —3 |z —2| +2m —2 =0

a) Giai phuong trinh khi m =1

b) Tim m dé phuong trinh c6 4 nghiém phan biét.

loi giai

Bai 4.118: Pat t =|x - 2|,t > 0 ta c6 phuong trinh: t* -3t +2m -6 =0 (*)
a) Xx=-2,Xx=6

b) Y&u cau bai todn <> (*) c6 hai nghiém dwong phan biét

A=27-8m >0 27
= =S3<m<—.
2m -6 >0 8

Bai 4.119: Cho bat phuong trinh 2% — 2maz + 2‘:1: — m‘ —m’+2>0
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a) Giai bat phuong trinh khi m = 2
b) Tim m dé bat phuong trinh nghiém ding véi Va € R
loi giai

Bai 4.119:a) x>2,x<0 b) |m|<1.

> DANG TOAN 2: PHUONG TRINH VA BAT PHUONG TRINH CHUA CAN
1. Phwong phap giai.
Dé giai phuong trinh, bat phuong trinh chtra an trong ddu cin muc dich chung ta phai khtr can
thire di. Sau day 1a mot s phuong phap thudng dung.
+ Bién d6i twong duwong( Binh phuong hai vé, phan tich thanh nhan tir)
Luu y: Di voi bat phuong trinh, binh phuong hai vé khong am thi méi thu vé bat phuong trinh
trong duong cung chiéu
+ Dit an phu
+ Dénh gia
2. Cac vi du minh hoa.
Logi 1: Sir dung phép bién déi twong dwong
Luu ¥ mot sd phuong trinh, bat phwong trinh co ban str dung phép bién d6i twong duwong nhu sau
Phuong trinh:

>0 (hoiac g z >0)
o J7@) = o © { =

g(z) > 0
o i) = glo) | o) — o)’
Bt phirong trinh:
f(z) > g(x)
o T i |
flz) >0
o f(z) <g(x) & lg(z)>0
fl@) < glz)
{g(x) <0
fx)>0
. flx) > g(z) & 9(z) >0
fl@) > glz)

Vi du 1: Giai cac phuong trinh sau

a)\/:c3—:c+1:\/—2x2—x+2 b) V22> + 32z —1 = 3 — 2?
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C)«/x+4—\/1—x:\/1—2x d)\/x—l+\/1—l:x
x x

Loi gidi

22— 4+2>0

a) Ta c6 phuong trinh <
) P & {x3—x+1:—2x2—x—|—2

LT eI
_1_\/ﬁ _1+\/ﬁ 4 — = 1
— <z < —
P42 —1=0 __1i£
2
r=—1
MR S
2
Vay phuong trinh ¢6 nghiém 1 = € [—1 - N : al

3—22>0
2

20 +3r—1= 3 —2°

{ J3<z<+3 { J3<z<+3
= =

' =82 -3z +10=0 r—1 24+2 22—2z—-5 =0

J3<a<3

T =2

__1=421

2
Vay phuong trinh c6 nghiém la x = 1.

c) bKXD: —4§x§%

b) Phuong trinh < [

Phuong trinh < «z + 4 =N1-2z+J1—2z

Sr4+4=1-20+2J1—-2z)(1—2)+1—zx

20 +12>0
2z +17 =1 —-22)(1 - x)

S2u+1=J1-220)1-2) <
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N A & = 0(thoa man diéu kién)

Vay phuong trinh ¢6 nghiémla x = 0 .

(>0
1
d) Phuong trinh < 1 &
x T x
=3
T——F,4J1——=z
{ x x
z>1 z>1
Sadh <~
x—l=x2+1—l—2xf1—l 2’ —z—2N2" —2+1=0
| x x x
z>1 z>1 vl 145
=5 a1 21— = x_li\/gﬁx: 5
2
Vay phuong trinh ¢6 nghiém la z = ! _1_2\/3.

Vi du 2: Giai cac phuong trinh sau
a) V—h2> +87—3+Vbz —3=+1—z+1
)2’ + 3—z V2z—1=2 3J222 — 53 +2 — 1 —2

Loi gidi

—52° +8x—3>0
a) bPKXD: ot —3 >0 &
1—2z>0

ot w

<z<l1

Phuong trinh \/ 52 —3 1—z +V52—3 =V1—2 +1

& Wbz —3-1)N1—2z+1)=0

Sz —-3=1&1= % (thoa man diéu kién)
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. 4
Vay phuong trinh c6 nghiém z = .

22" —5r +2 >0
b)PKXD: | 20-1>0 < z>2
z—22>0

Phuong trinh < vz —2vV2r —1—avz -2 +37 -2 —3V2z —1 + 2322 —1 = 0
<:>x/:1:—2 «/2m—1—x 4+ 33—z +N2z—1 2—-3 =0

N2z —1=12
S WN2r—1—-2z)Nx—2—-3+2) =0«
(v )V ) 5 _s_ .
2z — 1 = 22 22 —2x4+1=0
1—-2—= 3—_gz° > — Tz +11=0
r=1
<3 rzr=1
T >
© S| 745
745 |z =
T = 5 2

Péi chiéu véi diéu kién z > 2 suyra z = thoa man

75
o

Vay phuong trinh c6 nghi¢m la z =

Vi du 3: Giai cdc phuong trinh 5 'z +3 +V3z —2 = 527 — 31z + 41
Loi gidi
r+3>0 T3

= = x>
32-2>0" | 2> v=

DKXD: [

W N
w N

Phuong trinh twong duong véi

SNz+3—2—9 + 583z —2—32x—2 =522 — 35z + 30
-2+ Tz —6 —22 4+ 72 —6

= +
SWNzr+34+z2+9 5W3z—24+3z+2

1 1
& :v2—7:t+6[ +
SWr+3+z2z4+9 5W3z—2+3x+2

= 5z — 352 + 30

+5(=0
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&2’ —Tr+6=0<«|  (thoaman diéu kién)

Vay phuong trinh ¢ nghiémla z =1va z = 6.
Nhdn xét: O phuong trinh dau (ciu a) dé thay z = 1,2 = 6 1a nghiém do d6 ta tim cach lam

xudt hién nhan tir chung z*> — 7z + 6. D6i v6i 5z + 3 ta ghép thém voi ax + 3, nhu thé sau
25 243 — ax+ 8
5«/x +3+ ar+ 0

khi truc can thuc tacod SNz +3 — az + 3 = nhu vy dé c6 dai

SN1I+3— a+p =0 a=1
~
5W6+3— ab6+8 =0 B=9

lugng 543z — 2. Do d6 ta tach dugc nhu 101 gidi ¢ trén.
Vi du 4: Giai cac bat phuong trinh sau

nhan tr 2° — Tz + 6 thi | . Hoan toan tuong tu véi dai

a) z+1>2a* —1) b) \/(z 4 5)(3z + 4) > 4(z — 1)
OVoz—1-Vr—1>V2z—4 d)(z—3Va? -4 <29
Loi gidi

20z -1 >0

a) Bat phuong trinh< {z +1 > 0
22 —1) < (z+1)

z>1
r < -1
S > —1 sSir>-1 &
-2 —-3<0 1<zx<3

Vay bét phuong trinh ¢ tap nghiémla S = —1 U [1;3].

(x+5)Bzx+4)>0
zr—1>0
(z +5)(3z +4) > 16(x — 1)

{4(:1:—1)<0

b) Bat phuong trinh < {
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r <1 x§_5
4

x>—§ —§§x<1
2N _5 2N 2o 1

{ 51z —4 <0 TR

r < -5

r < -5

4
S|l——<z<l&| 4

3 ——<z<4

1<z<4 3

Vay bat phuong trinh c6 tap nghiém 1a S = (—oo;—5] U[ — %;4) .

5r—1>0
O)PKXD:{z—-1>0 ©zx>2
20 —4 >0

Bat phuong trinh < Vo —1>~Nz—1++22—4

®x+2>\/2:p—4 r—1
S’ +4r +4 > 22" — 62 +4(do z > 2)

S -10r<0e0<2<10

Két hop diéu kién ta dugc tap nghiém cta bat phuong trinh S = [2;10)

(x —3Nz"—4 <2 -9

2

>
DKXD: 2> -4 >0 & o
r < —2

Nhan xét = = 3 1a nghiém bét phuong trinh

+) Véi x> 3:taco
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Bat phuong trinh < Vz? —4 < z + 3

St —4< $+32©x2—%

Két hop véi diéu kiénz > 3 ta c6 tap nghiém bat phuong trinh 1a S = 3;400 .
+)Voiz < 3
Bat phuong trinh < V2? —4 >z + 3

r+3<0 z+3>0
)

& 1) hoac
lx2—420() ? 2 —4> x+3

Tacéd (I) &

v & o & -3 <z < 13
62+13<0 |z <13 =%

(1 @l
6

Két hop voi diéu kién = < 3 suy ra bat phuong trinh c6 tap nghiém S = (—oo;—g]

Vay tap nghiém bat phuong trinh 1a S = (—oo;—%] U [3;400)

Vi du 5: Giai cac bat phuong trinh sau

) Vs1-20—a* _, o 2160 = 7o
1—2 z—3 r—3

0 8,3 43> 62w —3 4 —2
z+1 Jz+1

Léi gidi

A*Neul—z>0< <1
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r<l1
Ta c6 bat phuong trinh < {51 — 2z —2° > 0

NBl =2z — 2 <1—=x

r <1
S11-V52< <1452 1—-52 <z < —5.
x? > 25

*Néu z > 1= luén ding vi VT < 0 < 1.

Vay nghiém tap bat phuong trinh dd cho 1a S = [1 — V52;—5) U L+oo .

z >4
2’ >1
b) bKXD: Sile< 45 >4.
z >3
z>3

Bat phuong trinh < /2(z*> —16) +2 -3 >7 —x

& J2(2* —16) > 10 — 22 két hgp véi didu kien = > 4 ta c6 bét phuong trinh

> 4
10 — 2z < 0 v=
> 4 () hoac {10 —2z > 0 )
T >

2(z® —16) > (10 — 2z)?

T >5

Tacd I < S >5
Tz >4

T >4
II & {10—-22 >0
2(z” —16) > (10 — 2z)?

4 <zx<5h
22 =200 4+66 <0

«/3—4<x§5

4 <z<5h 10
J;} N
10-+34 <z <10++34

Vay tap nghiém cua bat phuong trinh 1a S = 10 — v/ 34; 400
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20 —3 >0
= T
z+1>0

¢) PKXD: { > g

Bat phuong trinh <> 832z —3 + 3Vz 4+ 1 = 62z —3)(z + 1) +4

422 —3-D+3Jz+11-2422-3 >0
o Nw-3-1 4-3Jz+1 >0

(8 —13)(7 — 9x)

& >0
2N2r —3+1 443z +1
@(8x—13)(7—9¢)20©£§x§%
£ A Lia fan iAo x . . 313
Keét hop dicu kién ta co tap nghiém bat phuong trinh la: S = [§,§}

Loai 2: Dit 4n phu
Vi du 6: Giai cac bat phuong trinh sau

Q) z+1 z+4 <5z’ +5x+28

1—2> +22

=2t +2x+3

Q) N7z + 7 + V72 — 6 + 2J492% + Tz — 42 < 181 — 14z

b) z4+1 -3 <

1
<2r+4+—-7

3
d) 3«/E+m >
Loi gidi
a) Bt phuong trinh <> 22 + 5z + 4 < 522 + bz + 28
Pt t = Ja? + 52 + 28,6 > 0= 2> + bz 4+ 4 — £ — 24

Bat phuong trinh tro thanh > —24 < 5t

StP-5t-24<0& -3<t<8
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Suyra vzt +52+28 <8 22 +52—36 <0 & —9 <z < 4
Vay bat phuong trinh c6 tap nghiém la S = —9;4

b)PKXD: -2 +22+3>0& -1 <2 <3

BAt phuong trinh < (22 — 2z — 3 —2> + 22 +3 <1—2% + 22
Pitt = -2 +2¢0+3, t >0 = —a® +22 = > — 3.

Bat phuong trinh tro thanh —* < —2 48> < £+ —-2>0
S(E-1D)E+2t+2)>0=t>1
Dodotaco—a2> +2r +3>1e —a? +20+3>1

(:)xz—Qx—2<O(:>1—\/§<a:<1+\/§.

Két hop véi diéu kién xac dinh suy ra tap nghiém bét phuong trinh 1a

S = 1-31+43
Tx+72>0 6

c) bKXDb: ST > -
7r—62>0 7

Pit: t =Tz +7 +NTz —6,t >0

:>t2:7a:+7+7a:—6+2\/ Te+7 Tr—6

:>14a:+2\/ Te+7 Tr—6 =1 —1

Bat phuong trinh tré thanh ¢ +¢ —1 < 181

S 4+t-182<0& —-14 <t <13

TacoN7z +7 +N7r—6 <13
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T <12

4922 +Tr —42 < 84 —Tx & )
492> + Tox — 42 < 84 — Tx

T <12
S <6

T <6

Déi chiéu véi didu kién x4c dinh suy ra tap nghiém cua bit phuong trinh 14 S = [2;6)
d) PKXD: = > 0.

Bat phuong trinh < 3[«/; + L <2

Nz

m+i]—7
4x

1 1 1
—t>0=>tP=zx+—+1l=>z+—=t"—-1

2\/; 4z 4z

Bat phuong trinh tro thanh 3t <2 2 —1 —7

Pit t =z +

t>3
S22 -3t-9>0& 3 & t>3(dot>0)
t

Tacé«/;+L>3<:>x+1+i>9

2«/; 4x

$>8+23x/7
S 42 —36x+1> 0 &
<8—3\ﬁ

2

Két hop véi diéu kién xac dinh suy ra tap nghiém bt phuong trinh 1a

U

S:[O;S—:’n/?

2

8+3«/?;+OO]

2

Vi du 7: Giai cac bat phuong trinh
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a)z+1+V2? —4z+1>3z ) 1> — = + L

Loi gidi
>92 443
| DKXD 2 —dx+1>0 v= 5 z>2+3
a : p=— < 92— =
>0 x—>03 0<z<2-+3
T =

D& thdy = = 0 la nghiém cua bat phuong trinh.

. . . 1 1
Véi x > 0, bat phuong trinh twong dwong véi Nz + ——= + |z +—-—4 >3
T T

1 1 R
bat ¢t = \/;+—,t> 0 = t* —2 = x + —, bat phuong trinh tré thanh V#* —6 >3 —¢
z

Jz .
3—-1t<0 t>3
54 3—t>0 IEN t§3<:>t2§
2 5 2
t?—6> 3—t >
2
Twdotaco Vo +=>2 e o142 2
\/; 2 x 4
x >4
(:>4$2—17:E—}—420¢> 1

Két hop véi diéu kién suy ra tap nghiém bat phuong trinh da cho 1a

S = O;l

U [4; 400
£ U400

b) PKXD:1-2?>0& —-1<a <1

-14+2> 5

1
I V11— 27

Bat phuong trinh <
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x? x

& -3 +2>0.
I V1 - 2?
X Lz t<1
batt = ta 6 bat phuong trinh : t* — 3t +2 > 0 <
J1— 22 t>2
-1<z<0
*t<le =<l& -2 >z (|02 <]
l-z 1—2* > 2°
—-1<z<0 1
& &S -l<r<—.
0§3E<i xﬁ
V2
0<z<l1
1528 — S2&>01-2" o , X
N z* > 41 —z?)
2
& =<z <1
J5
Vay nghiém cua bat phuong trinh di cho 1a: 7 = [—1-i U i-1]
< ¥ N ?\/5 Jg’

Vi du 8: Giai cic bat phuong trinh sau

a) x3—3x2+2«/ r+2° —6x >0 b) 2* —42® —bx +6 <72 + 9z —4
Loi gidi

a) bPKXDb: x > —2.

Pit y = vz + 2, didukien y > 0.

Bat phuong trinh tro thanh:  z* — 32y + 2° > 0

2 T=1y Nr+2 =2z
&S z—y z+4+2y >0& &
z+2y >0 2Nz +2 > —x

r+2 =2

z >0
Véi\/x+2:x(:){ - S r=2
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z>0
Voi 2z +2 > -2 < ||z <0
Az +2)>a°

z>0

& = >2—2«/§.
9 of3<z<o "7

Két hop diéu kién suy ra tap nghiém cua bat phwong trinh d3 cho 1a
§ =[2-2V3;+00

b) Bat phuong trinh twong duong véi = + 1 Pt — 8o +5<1a* +9r—4
o o411 4r+1<Y2? + 92— 4+ 72 + 92— 4
Déta:x—l—l,b:m,bétphumgtrinhtréthénh:

@ +a<b+bs a—b o +ab+b +a—-b<0

S a—b a®+ab+b*+1 <0< a<b(doa®+ab+b"+1>0)

Suyraz+1<3Y72° +92—4 = 2° —42> —62+5<0

1=

&S -5 2 —z+1 <0& B 2
—1+x/3§m§5

—1-+5

2

—1+45

2

U

Vay tap nghiém ctia bat phuong trinh di cho 1a S = [—oo;

Vi du 9: Cho phuong trinhVoe +V1—2 +Vz —2? =m
a) Tim m dé phuong trinh c6 nghiém duy nhat
b) Tim m dé bat phuong trinh sau c6 nghiém.

Loi giai
DKXb: 0 <z <1

a) Gia st phuong trinh cso nghiém duy nhét z, tac la ta co
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Jz, + 1=, +fz, 1—x, =m tacsthéviétlaila
,fl —x, + \jlat_o =+ ,/ 11—z, x, =m dodd 1— z, ciing la nghiém cua phuong trinh da cho

. TR 1
Do d6 phuong trinh c6 nghiém duy nhatthi z, =1 -2, & 2, = 3

o 1+ 242
thay vaotacé m = 5
Véi m = 1+22\/§ ta co phuong trinh Ve +Vl—z+Vz—2* = # ™

Ap dung BDT cosi ta co N :\/x l—2 <———m— =—

Matkhdc Vo +v1—2 =1+2Jz 1-2 <2=Vz+\1-z <2
1+ 242
5

Suyra«/;+«/1—:z:+\/m—x2§ ,déngthfrcxéyra@x:%

Do d6 phuong trinh (*) ¢6 nghiém duy nhat

1+242

2

Vay m = la gié tri can tim.

Pttt =Ve+V1-c =2 =142z 1-2
Theocauatacd 1 < «/;+«/1—az ’ :1+2.fx 1—z <2

Suyralgtgxﬁ

-1

Phuong trinh trg thanh ¢ + =m & t* +2t —1=2m(**)

Phuong trinh da cho ¢6 nghiém khi va chi khi phuong trinh (**) c¢6 nghi¢ém thoa man
1<t <2
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& Pothihamsd y = 2 + 2t —1 trén [1;«5} cit duong thang y = 2m.
Xétham s y = 2 + 2t — 1 trén [1;\5]

Bang bién thién

t 1 ¢5
1+2v2
Y  '
0
Suy ra phuong trinh da cho c6 nghiém< 1 <2m <1+ /2 hay < % <m < 1 +22\E

Vi du 10: Tim m dé bt phwong trinh sau nghiém dtng voi moi z > 1

Wz —1+mlz+1>242 —1.

Loi gidi
PKXD: 7 > 1.

Chia hai vé phuong trinh cho vz +1 > 0 taco

Bat phuong trinh tuong duong voi 31V —1 +m > 23; vl .
r+1 r+1

Daittzi/x_lzi/l— 2 L 0<t<lVz>1
z+1 z+1

Bat phuong trinh trg thanh: 3t +m > 2t < —3t> +2t < m (*¥).
Bat huong trinh da cho nghiém dung véi moi 2 > 1 < (*) nghiém dung ¢ € (0;1)

<z>m2n%)afxft Voi f t = —3t* +2t.
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Xéthamsd f t = —3t> + 2t trén 0;1

Bang bién thién

t

W | =

/

—
~
L | —

Tir bang bién thién suy ra max [ ¢ = %

Bat phuong trinh da cho nghiém ding véi moi 2 > 1 < m >

W | —

1
Vay m > 3 la gia tri can tim.

Logi 3: Phwong phap danh gia

Dbi véi phuong trinh ta thuong 1am nhu sau

Céch 1: Tim mot nghiém va chimg minh n6 1a nghiém duy nhét.

Cach 2: Bién d6i hang ding thirc dua vé bat phuong trinh f 2 = 0 trong d6 f z 1a tong cac

binh phuong.
Cach 3: Véi phuong trinh f(z) = g(x) c6 tap xac dinh D
. ) > m(z z) = m(x
Néu /(=) 2 (),Va:GDthif(x):g(x)@ f@) ()
g(z) < m(z) g(z) = m(z)
Vi du 11: Giai cac phuong trinh sau
a)\/ 0 —1—\/ 8 =6 DNz —1+ae* —3z+2=1—2
3—z 2—zx
o) Ve Nz —V1—z =1 d) Yo r8+Vr+4=20+3+3z

Loi gidi
a) PKXD: z < 2.
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Ta thay rang phuong trinh c6 mot nghiém 1a z = g va ta ching minh d6 1a nghiém duy nhét .

That vay
*Véix<§tacé 0 >4:>4’ 6 >2va\/ 8 > 8 =4
2 3—x 3—=x 2—zx 2_§
2
6 8 . o o
= + > 6 = phuong trinh v6 nghiém.
3—x 2—x
*V(’yi§<x<2tacé 0 <4:>1/ 0 <2va\/ 8 < 8 =4
2 3—z 3—z 2—z 2_§
2
6 8 . A A
Suy ra + < 6 = phuong trinh v6 nghiém.
3—=x 2—x
A . . A £ 3
Vay phuong trinh c¢6 nghiém duy nhat x = 2
S r>1

b) PKXD: {

3 A 2
2 —3rx+22>0 r—1 x+2 >0

r—12>0 | r—12>0
Dé thiy z = 1 1a nghiém cta phuong trinh

Véiz >1taco Nz — 1+ av2® —32 +2 > 0,1 —2 < 0 do d6 phuong trinh v6 nghiém
Vay phuong trinh ¢6 nghiém duy nhit z = 1

x>0

c¢) Ro rang phuong trinh c¢6 nghiém phai thoa man {1 >0 S0<z<1(®
— l‘ =

Phuong trinh twong duong véi Vo =Vo—V1-z +1
DovVz - Vi—z+1>1=Ve>1=2>1(%

0
Twr (*) va (**) phuong trinh ¢6 nghiém thi phai théa man [ - Sr=1

Thir z = 1 vao thay khong la nghiém ciia phuong trinh

Vay phuong trinh da cho v6 nghi¢m.

d) BKXb: z > 0

Pflu’ong trinh twong duong véi V22 +3-Jz+4 =Yz +8 -3z
Dé thay = = 1 la nghiém cta phuong trinh
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Véiz>1tacd 22 +3>2+4 V22 +3 -z +4>0

Va z—1 9248 >0 922 —2—-8>0<c12+8<92” < JYr+8 -3z <0
Suy ra phuong trinh v6 nghiém
Véio<z<ltaco2z+3<z+4e20+3—VJz+4<0

Va 2—1 9248 >0 92 —2-8>0<2+8>922 «Jzr+8—3zx>0
Suy ra phuong trinh v6 nghiém )

Vay phuong trinh cso nghiém duy nhat x = 1.

Vi du 12: Giai cac phuong trinh sau

a) 2* — 9z +28 =4z —1
b) V1—2z +V1+2z =2 —2°
C) 207 + 38 = 4z + 1+ 6v27 + 3 + 124222 + 52 + 3
Loi gidi
a) bPKXD: z > 1
Phuong trinh twong duwong v&i 2° — 10z +25+ 2 —1 —4Nx —1+4 =10
S (z—-5+Nz—1-27 =0 (%)
Vi (z =5 +(Nz—1—2) >0 véimoi z nén
Ph h (* roo=0 5
uong trin & ST =
g *) 19— 0
Vay phuong trinh ¢6 nghiém duy nhit z = 5.
1—-22>0 1
<:> —_
1+2z >0 2

b)DKXD:{ —%Sxﬁ

2

2
Phuong trinh twong duong véi V1 —2z +yJ1+22 = 2—2?

2
S24 W1 —4> =442+ 2 & N1—422 —1 +2* =0

z=0
= S x=0

N1—-42° —1=0
Vay phuong trinh ¢6 nghiém duy nhat z = 0.
z+1>0
c) bKXDb: s> —1
20 +3 >0
Phuong trinh twong duong voi

c+l-do+144 + 2043-6Jz+1+9 + 92+9-12J(z+1)(22 +3) + 8z +12 =0

s Wr+1-22+ V20 +3-37+@JVe+1-2422+37 =0
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Nz +1-2=0
S 1J2x+3-3=0 & z = 3 (théa man diéu kién)
3Wz+1-2y22+3=0

Vay phuong trinh ¢6 nghiém duy nhit z = 3.
Vi du 13: Gidi cac phuong trinh sau

a) N+ z—14N—2 +a+1=0>—z+2

20 +x—1
b) ——— = Jz(z — 1)
1+3Wz+1
OV —14+z=~Nz"-2
Lot gidi

a) Gia sir PT c6 nghiém z. Theo bét dang thac cosi ta co :

1.(I2+x_1)<1+332+x—1:x2+x
N 2 2

l1-22+z+1 -2’ 4+z+2
2 2

x/l.(—mZ +z+4+1) <

Cong vé véi vé ta dugc N2 +z—14-22+z+1<z+1
Suyraz’ —z+2<z+1<%& z—1" <0&esz=1

Thir lai thay = = 1 la nghiém cua phuong trinh

Vay phuong trinh c6 nghiém duy nhat z = 1.
b) Gia st phuwong trinh ¢6 nghiém, khi d6 nghiém cua n6 phai thoa mén

r+1>0
rr—1 20 Sazxe —1 U[l+o0)
20 +x—-1>0
RG rang x = —1 khong la nghi¢m ctia phuong trinh, ta xét = > 1

Phuong trinh d cho< 22 + 2 —1 =12 —z + 3\/:p(:1c2 —-1) ()

Ap dung BPT cosi ta co
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2

_ 3 rx+22—1
\MCQ—JESx 5 z,3«/x(x2—1) <

2

xQ—x 317—"552—1

Suyra VP(*) < =22+ —1=VT(*)

2
biang thic xay rakhivachikhi 2> —z —1=0 < = = 1 i;/g
Thir lai phuong trinh ta thdy z = ! +2£ la nghiém cua phuong trinh
1++5

Vay phuong trinh ¢6 nghiém duy nhat z = 5

O)PKXD: 2% —2>0 ez >4

Gia st phuong trinh c6 nghiém

Str dung bat dang thirc cdsi, ta dugc VY22 —1 < 2z —1) +éx th+d 2 ;L L

Két hop voi phuong trinh suy ra ad —; 1 +z >Nzt -2

S 4’ —-2)<Bz+1)P < (z—3)42* +3z+3) <0< 2 <3

Nhu vay ta co Yo<a< 3.(**)

Taco V2’ —1>2—1< 2+1>(z—1)? & (3 — ) > 0(dang véi dk (**))

vavzt —2 <2z -1« (x—3)(2° —x +1) < 0(ding v6i dk (*%))

Suyra¥a? —1+z>20—1>+a* —2

Piang thic xay ra khi = = 3. Tht lai ta thdy = = 3 13 nghiém cta phuong trinh di cho

Véy phuong trinh c6 nghiém duy nhit z = 3.

Nhdn xét: Véi dieu kién xac dinh cta phuong trinh thi viéc danh gia ctia ching ta kho khan, doi

khi 14 khong thé danh gia vi mién cua bién luc d6 rong khong dam bao cho viéc danh gia. Do do
rang budc thém dicu kién doi véi nghiém cua phuong trinh gitp chiing ta thuan lgi trong danh
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gid tir d6 giai quyét dugc bai toan.
Vi du 14: Giai cac bat phuong trinh sau

a) 2> + 2 > 2r b) 227 — 11z + 21 < 34z — 4
N—2* +62—5
Loi gidi

a) DKXD: 2> +62-5>0&1<z2<5

, 2 2
Tacoz® + = z?

2 t + 2
V=2 + 62 —5 \/—a:—?) +4

>z +1(1)

Mat khac 2% + 1 > 2z, daubangxayra < z =1suyra 22 +1> 2z, Vo € 15 (2)
T () va(2)tacovéimoi x € 1,5 tacod

2
xt + > 2

=2 +62—5

Vay bét phuong trinh ¢ tap nghiém 1a S = 1,5 .
b) Xéttamthac f z =22> —11lx +21,c0 a =2 >0, A = —47 <0
Suyra f z >0, Vz

Do d6 phuong trinh ¢6 nghiém thi phai théamén 334z —4 >0 < 2 > 1

Ap dung BDT Cosi ta ¢o :
Wiz —4=3322 2-1 <2+4242-1=2+3
Két hop véi phuong trinh suy ra 22> — 11z +21 <z + 3

e21r-3"<0ez=3

Thir z = 3 ta thay la nghiém cua bat phuong trinh

Vay bat phuong trinh c6 nghiém duy nhit z = 3.
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3. Bai tap luyén tap
Bai 4.120: Giai cac bpt sau :

a.Nr—3 <2x—1 b —z+1<z+3
c.N3x—2>4x—3 d N3+ —-4>1+1
loi gii
1
20 —1>0 $>5
Bai 4.120: a)Bpt& {2 —3 >0 Sir >3 S ax >3

r—3<(2z—1) 42 — 5z +4 >0

2?—x+1>0 q
b) Bpt< {2 +3 >0 <:>:v2—;
-z +1<(z+3)

2 3
) Bt {4x—3<0u{4x—320 3S%< 2 _ .
c) Bpt< , & & -<z<
3r—-2>0 3z —2 > (4x — 3) §§x<1 3
4
z+1<0 4
<
) Bt 3P +2—4>0 x—_g
= =
P z4+1>0 i 1+ 41
3z +x—4 > (z + 1) 4
Bai 4.121: Giai cac bat phuong trinh sau.
) (@ — 3020 D) ——
a) (z° —3x)N22° —3x—2 >0 —_—— > —4
1+ N1+ z)

)2’ +3r+1<(z+3z* +1.
loi giai

Bai 4.121: a) Ta xét hai truong hop
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TH 1: 2:102—3:0—2:0<:>m:2,m:—%.KhidéBPTlu6ndl'mg

20" —3—-2>0 x<—1Vx>2
- 2

5 S @x<—1V3323.
z°—3z20 s <0Vaz>3 2

TH 2: Bpt @[

Vay nghiém ciia Bpt da cho 1a: T — (—oo;—%] U{2} U[3i4+00).

b)bK: z > —1

*\/6i z = 0 ta thay Bpt luén ding

*V6i 2 = 0= 1—+z+1 = 0.Nhan lugng lién hop ¢ VT cua Bpt ta dugc

-~z +1)
1+~Nz+12A -z +1)

Vay nghiém cia Bptda cho la: 7 = [ — 1;8).

>r—4& 1N+l >r—-4eVr+1<3s <8

c) Bét phuong trinh < x(z + 3) — (z + 32> +1+1 <0

S @+3)@ - +1)+ 22 +17 —2* <0
&S NP+ l—2 NP +1-3 <0 (%)
DO\/:U2+1—:L’>W—:E:|:E|—:UZO

= (*) & P r1<3e’<8e 22 <z <22,

Vay —2\/5 <z< 2\/5 la nghiém cua bat phuong trinh da cho.

Bai 4.122: Giai céc bpt sau :
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a)N2z —1<8—=x W22 —6x+1—24+2>0
c)N—2*+6x—5>8—2x d)\/x+32\/2x—8+\/7—x’
22
e)\/x+2—\/x+1<\/; f) i > <z +21
3—49+22
loi giai
<
8—2>0 r<8
Bai 4.122: a) bpt < {22 —1>0 & xZ% ®%§x§5

2z —1 < (8 —z) 22 — 182 4+ 65 > 0

r—2<0
b) bpt & N22° — 6z +1>12—-2 &

22" — 62 +1>0

(2 <2
£—2>0 37
hoac , & T B hoac
22 —6x+1 > x—2
3447
x>
2
2> 9 T >3
o
2? — 25 —3>0 $<3—J7
- 2

c)bS:3<z <5

r+3>0
d)bKXD:i2x —8>0&4<x <7
7T—x>0

2
bpt & 1+3> N2 —8+NT—2 ©3>-1+2]20-8 T—2
©2>20-8 T—z ©4>-22"+220—56

>—11z+30>0 T
& Tt — &
€ € > > 6
L Z e : J4<z<5
Doi chiéu dieu kién ta nghiém bpt la
6<z<7
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r+2>0
e)PKXD:{2+1>0<2>0
z>0

bt o Jr+2<Jerli+Vr e r+2<2+1+2J@+ 1)z

1—z<0 {1—120

Sl—z<2ylz+1)z & hoac
( ) {!L’ZO 1—z < da(z+1)

_ 3428

3
==
3+ 23
— 3 =F

éi chiéu didu kien ta nghiem bpt 13 z > ﬂ

6 DKXD 9+2:>0 s> 9
: = -
3-J91r2:=0 2

z=0

2
22 3+9 + 2z

bpt < 0 <33+21<:>\/9+2x<4<:):v<g
X
Péi chiéu diéu kién tanghiémbptla { 2 — 2
z =0

Bai 4.123: Giai c4c bat phuong trinh sau :

_ 2
NS0 T e ¥AT2 5 ) i —3r 244 —dr 13> 202 —br 44

X

a)
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xz

¢) N12 — 8z +15 +Na® + 22 —15 <42 — 18z +18  d) \/1+x+«/1—x§2—z

0 giai
1<z <?
Bai 4.123: a)PKXP:|{ =7 >73:
z =0
. 2
Véri0<x§§:BPT<:> N30 424442 o L 3Pt o4 <202
T
20 —2>0 z>1 9
= = ST > —
3P +x+4< 23:—22 722 — 9z > 0 7

Suy ra nghiém cua bat phuong trinh 1a % <z < %

Véi —1 < 2 < 0 : bpt ludn ding

-1<z<0

Déi chiéu diéu kién ta nghiém bpt 1a | g 4
75753

2 —=3z+2>0
Tz >4
b) DKXD:{z* —42+3 >0 &
r <1
22 —=5x+4>0

bpt@Jx—l r—2 +\/$—1 r—3 22\jx—1 x—4

DEthidy = = 1 la nghiém cua bpt.

+Voiz <1l:Bpte | l-z 2-2 +1-2 3-2 >2]1-z 4-2

(:)\/2—x+\/3—x 22\/4—x

TaCé:\/Z—x+\/3—x <Nd—z +\/4—x — o4 —z

Suyra z < 1 bpt vd nghiém .
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+)Voiz >4 bpt@«/x—2+\/x—322\/x—4

Taco: \/1:—24—\/3:—3 2\/$—4+\/x—4 :2\/37—4,Vx,x24
Suyra: z > 4 bét pt luon dung .

Tr =
Vay nghiém cua bpt 1a :
x >

C)BS:x§—5,x:3,5§a:§%
1+2>0

d) bKXD: S -1<zx<1:
1—2>0

4

Khid6 :bpt < 1+ 2 +1—z 421 —2° §4—x2—|—f—6

4
e 1-22—o1—22 +1 +f—620

2 4
& Nl1—-22 -1 +f—6 > 0 (ludn dang)

Vay nghiémcuabptla:—1 <z <1

Bai 4.124: Giai cAc bat phuong trinh sau:

Q) dz+17 > 2z +1001—3+2272 b)Jl+z—-Vi—z>2

C) V25 — 2’ +a® + Tz >3 d)2—x<\/2x+1—1
N2z 49
f_ 2
e) 3z +QH_4+2<2 f)\/$+i2+\/$—i2>g
x T x x

g) Va2 — 87 + 15 +Va2? + 2z — 15 > V42 — 187 + 18

h) V922 +16 22 +4 — 22—z =122 —8
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o giai

Bai 4.124: a) bpt <> 4(z + 1) l1+\/3—|—2m —27+10|>0

bS:z=-1z2>3

b)0<z<1 c)0<z<5h d)0<x<%
9 4 ) 17
e) -1<z<0,=-<z<— x>f{F T > —
) —1< = . f) ;9 3
h) bpt < \92° +16 32 -2 >2 32—2 2z +4+2V2—17)

9 42

Chia hai truong hop va giai ta dugc —2 < z < 33 <z <2

Bai 4.125: Giai cc bat phwong trinh sau:

a) N3x® +6x+4 <221 —1° b) 22 +4z + 33 -2z —2° > 1

c) \,/3x2+5x+7—\/3x2+5x+2 >1 d) \/x+2\/x—1 +\/x—2\/x—1 >g

1 1
5\/_+—<2a:+—+4 f) DN ! g) T+ - >§
2\/_ 1:+1 T 22 -1 12

o giai

2_
Bai 4.125: a) Dat : t:\/3x2+6x+4,t20:>x2+2x:t 3 4

£ N t*—4
Bat phuong trinh tré thanh ¢t < 2 —

S P +3t-10<0=0<t<2t>0)

TacO N3P +62+4 <2< 322 +62+4<4
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S3+br<0e —2<z2<0

Vaynghiémbptla —2 <z < 0.

b) PKXb: -3 <z <1
Dit:t=V3-22—2°t>0==3-20—2> =20 +2> =3 -t
Bat phuong trinh tré thanh 2 3 —¢> + 3t > 1
<:>2t2—3t—5<0(:>0§t<g(dot20)

-3 <z<<1

TacoV3—20—2 <] gre-3<z<l
2 3—2x—x2<z

Vaynghiémbptla -3 <z <1-2<z<0.

> _
c)bKXb:|” — 3

bitt =32 +52+2,t >0 = 32> + 5z =t> — 2
Bat phuong trinh trg thanh «t> +5 —¢ > 1

Pr5>t4+1a24+45> t4+1 ot<2

) - 322 +52+2>0
Taco x,/3a: +5r+2<2&

327 +5r4+2<4

2
T3 2<z <1
& ilr < -1 & 1
| = <ess
2<rss 3 3

d) DKXD: z > 1
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bpt(:)\/Vx—l+12+\/Vm—1—12 >§

@\J:c—1+1\+‘x/x—1—1‘>g
Patt =Nz —1,t >0
Béit phuong trinh tro thanh ¢ +1+ ¢ — 1| > 2 *)

+)Vc’yit21tac()(*)<:>2t>g<:>t>g

Suy ranghiémbpt(*)1a t >1dodo Nz —1>1 < z > 2

+)Voi 0 <t <1ltaco (*)<:>2>gdl'mgm()it

z>1
DOdéOSx/z—lSl@l ;2
€T

Vay nghiémbptla z > 1

e)PKXDb:z >0

<2x—|—i+4

bpt < 5[\/;+L
2z

Nz

Patt =z + —— > 2 \/Z.L:\/E,tzﬁ;»xqufzt?—l
a

Nz~ Nz

1
Bat phuong trinh tro thanh 5t < 2 2 —1 +4 < 22 =5t 4+2> 0 < t<§
t>2

Vit>V2ot>2 taco Vo +——>2 2 — 4z +1> 0

Nz
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o<\/5<2_\/§ 3_2J2

O<z<

2 2
= p=—
\/;>2+2«/§ x>3+22~/§

3_92 . 3+ 242
5 Va$>T.

Vay nghiémbptla 0 < z <

HPKXb: z < -1, 2 >0

91:—0—17t>02> T 1

T x+1_t2

Pt t =
1 )
Taduqc:t—2—2t>3<:>2t3+3t2—1<0<:> t+1 28 +t—1 <0

<:>0<t<%(v‘|t>0)

x+1<1<=>—é<x<—1
T 2 3

Taco 0 <

Vay nghiém bpt la —% <z < -1

T < —1

PKXP:2* —1> 0 &
&) v z>1

+)Véi z < —1:bpt VN

) 2 xz? 1225
H)Voi x> 1:bpt & 2> + + 2. >
) P 2 —1 N2t —1 144
4 2 122
e T Lo T 2B,

-1 21 144

bat: t = ——.,t > 0, bat phuong trinh tré thanh
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122 2
<:>t2+2t——5>0(:>t>—5(dot>0)
144 12

AP 25 . )
Do do ta co > — & 1442° > 625" — 625
2?2 —1 12
0<a2®> <=— l<z<-=
& 144" — 62527 4625 > 0 < . 16 & - 4 (dox > 1)
IE2>§ T > —

Bai 4.126: Giai cac phuong trinh sau:

a) t4+NT—z=Ne—14+-22+8—7+1

b) Jor 143 —or = &=V

) V10z +1+ 32 —5 = J9z + 4 + 2z — 2
d)vr—1—(z—1°=8-12°
o giai

Bai4.26:a) DPKXD: 1 <z < 7.

Tacé:PT@x—1+2\/7—x—2\/x—1—\/ 7T—x z—1 =0

SANr—1 Nz —-1-2 —«/7—x \/:1:—1—2 =0

& Nz —1-—-2 \/36—1—\/7—:1: =0

Nr—1=2 r=25
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(42 — 4z + 1)
4

2
Phuong trinh ddcho < 2z +1++V3 -2z =

(42® — 4z + 1)

o 44042 +4z+3 = y

Pit ¢t = \—42” + 4z + 3=4 — (22 —1)> = 0 <t < 2. Ta ¢ phuong trinh :

16+8=4—-P <t'—8* -8 =0&tt"—8 —8)=0

i@ —2-=o0e| W
< it + t° — 2t — =0 .
( t=1++5 ()
T =—=
t=0e -4 +47+3 =0 42" 47 -3=0 & 2,

Vay x = —%;x = g Ia nghiém cua phuong trinh da cho.

c) bKXDb: z >

w | ot

Phuong trinh <> 10z +1 — V92 + 4 + 3z —5 -2z -2 =0

z—3 z—3

o + —0
10z +1+V92+4  V3z—-5++2z2—2

1 1

—3) + =0 < z = 3 (thoa diéu kién).
oz +1+Jor+4 3z —5+V2z -2

& (z

Vay z = 3 1a nghiém duy nhét cia phuong trinh da cho.

DPTeNz—1+2° -2 +22—-9=0

T —2
& =+ (-2 +2+4)=0
Nr—1+1
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Bai 4.127: Giai cac phuong trinh sau
a) 22— 2 +3 =222 —x + 14 3z — 322
b) Y14 —2° =2N2? —22—1+2—2

) n1t3z-Vo+-—2=5
Jz

|0 giai
Bai 4.127: a) Theo cosi ta co:

2 o 2

2

—2> +2x+3

Suyra«/2x2—x+\/1+3x—3x2§ 5

_2
T +22ac+3S

Ma 2.

DAu bang xay ra <=>x=1. Thir lai thiy thoa man.

Vay pt da cho c6 nghiém duy nhat x=1.

b) DPKXD: 22 — 22 —1>0
Domzomnmz2—x
S14—2>8—-122+62° —2° <2 -2 —-1<0

Suy ra phuong trinh c6 nghiém thi 22 — 22 —1 =0 < z =1+ 2
Thir lai ta thiy phuong trinh cso nghiém duy nhat z = 1 — V2.

¢) PK: z > 0. Ap dung BPT Bunhiacopxky ta co:

2
1432 143 > 143z =2/1+3z>1+3Vz
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Suyra 2T+ 3z — o +— >0z 42 +1>5.
Ja Jz

Pang thuc xay ra khi = 1 va d6 ciing 1a nghiém caa phuong trinh.

Bai 4.128: Giai phuong trinh 2z + 3 + vz +1 = Ja? — 11z + 33 + 3z — 5

16i giai
20 +3 >0
Bai 4.128: prkxp: |* 1= 5 0
| 4. 3 . —
2 -1e+33>0 *53
37— 5> 0

Phuong trinh tuong duong véi
2\/ 20 +3 z+1 :x2—11x+24—|—2\/ 2> — 11z +33 37—5

@2\j2x+3 z+1 —\/x2—11x+33 32 -5 =g —1lz+24
—3z® + 40x — 149z + 168

< 2 =22 —1lx+24
J22+3 z+1 +\/x2—11x+33 37 -5
3x -7 —2*+11z—24
&2 =22 —1lx+24
J22+3 z+1 +\/x2—11:1:+33 37 -5
2 3z—7
& P -1l +24 +1|1=0

\/2154—3 z+1 +\jx2—11x+33 3z —5

r =23 )
_3 (thoa man diéu ki¢n)

Sl -1z +24 =0«

Vay phuong trinh c6 nghiémla z =3 va z = 8.

Bai 4.129: Cho phuong trinh: \/2x2 —2m+loz+m+m=x-11

a) Tim m dé phuong trinh (1) ¢6 nghiém.
b) Tim m dé phuong trinh (1) ¢6 2 nghiém phan biét.
¢) Tim m dé phuong trinh (1) ¢6 nghiém duy nht.

loi giai
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Xx-1>0
x?—=2(m+1)x+m?+m =(x—1)2(2)

Bai 4.129: Phuong trinh (1) <:>{
Pt t=x-1, vi x—1>0 nén ta co diéu kién t>0, thay vao phuong trinh (2) ta dugc phuong
trinh: t>—2(m-1)t+m?-m=0(3)

a) Dé phuong trinh (1) ¢6 nghiém thi phuong trinh (3) ¢6 nghiém t >0

THI1: Phuong trinh (3) c6 nghiém t, <0<t, <P <0< m* -m<0<0<m<1,

A'>0 1-m=>0
TH2: Phuong trinh (3) ¢6 nghiém 0<t <t,<<P>0 <<{m*-m>0< m=1.
S=0 m-1>0

Két luan: Véi me[0;1] thi phuong trinh (1) c6 nghiém.
b) Pé phuong trinh (1) ¢6 2 nghiém phan biét thi phuong trinh (3) c6 2 nghiém

A>0 1-m>0
0<t <t,<{P>0<{m*~m=>0 (v0 nghi¢m)
S>0 m-1>0

Két luan: Khong ton tai m dé phuong trinh (1) ¢6 hai nghiém phan biét.

¢) Bé phuong trinh (1) c6 nghiém duy nhat thi phuong trinh (3) c6 diing 1 nghiém t >0
THI1: Phuong trinh (3) c6 nghiém t, <0<t, <P <0< m* -m<0«<0<m<1,

A>0 1-m>0
TH2: Phuong trinh (3) c6 nghiém t, <0=t, <<{P=0<{m°-m=0<m=0.
S<0 m-1<0

< m=1.

TH3: Ph i h(3) , hiem 0 < t A=0 1-m=0
wong trin c6 nghié L=% S>0 m-1>0
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Két luan: Véi me[0;1] thi phuong trinh (1) ¢6 nghiém duy nhét.

Bai 4.130: Cho phuong trinh 2* —my2*> +1+3m+2=0 1 .

a) Tim m dé phuong trinh (1) ¢6 nghiém.

b) Tim m dé phuong trinh (1) c6 4 nghiém phan biét.

¢) Tim m dé phuong trinh (1) ¢6 nghiém duy nht.

loi giai

Bai 4.130. PK z € R. Pat t =+a>+1—-1 t>0suy ra 2> = t+1 t 1, thay vao

phuong trinh (1) ta dugc phuong trinh: > — m —2 t+3m+2=0 2

a) Bé phuong trinh (1) c6 nghiém thi phwong trinh (2) c6 nghiém ¢ > 0
TH1: Phuong trinh (2) conghiem ¢, <0<1?, & P<0&3m+2<0& m < _?2
TH2: Phuong trinh (2) c6 nghiém

A>0 m’ —16m —4 >0

0<t <t,=>{P>0=1{3m+2>0 o m>8+68
S>0 m—22>0

Két luan: véi m €

U[8 +68; 400 thi phuong trinh (1) c6 hai nghiém phan biét

3

b) Bé phuong trinh (1) c6 4 nghiém phan biét thi phuong trinh (2) ¢6 2 nghiém thoa:

A>0 m* —16m —4 > 0
0<t <t, &1 P>0&13m+2>0 & m > 8+ V68
S>0 m—2>0

Két luan: Véi m € 8+ v68;+00 thi phuong trinh (1) ¢6 hai nghiém phan biét.

¢) Bé pt (1) c6 nghiém duy nhat ta xét 2 trudng hop sau:
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THI1: Phuong trinh (2) c6 nghiém
A>0 m? —16m —4 > 0
t,<0=t &1 P=0&13m+2=0 @m:%.
S <0 m—2<0

A

(vo

. A=0 m* —16m —4 =0
TH2: Phuong trinh (2) c6 nghiém 0 = ¢, = t, <

S=0 T lm-2=0
nghié¢m)

Két luan: véi m = _?2 thi pt (1) c6 nghiém duy nhat.

ON TAP CHUONG 1V

Bai 4.131: Cho cac s6 thuc a, b, ¢ 1a s6 thyc. Chitng minh rang:

2
a) a' +b" +c +1>2a(ab® —a+c+1) b)az—l—bQ—I—c2 > ab —ac + 2bc

c) (a® +b°)(a+b) > (a* +b")(a® +b*),V6i ab > 0 .

Bai 4.132: Cho a,b,c 1a s6 duong thoaman a + b + ¢ = 1 . Chirng minh ring

oo

)\/ a-+b \/ b+ec +\/ c+a -
b? + 4bc + ¢* ¢ 4+ 4ca + a® a’® + 4ab + b*

Bai 4.133: Cho a,b,¢ 1as6 duong va abe = 1. Chang minh rang :

>3

a’ b? c

(a+1)(b+1)+(c+1)(b+1)+(a+1)(c+1) =

3

a)

A~ w
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1 1 1
+ +
a+204+3 b+2c+3 c+2a+3

<1
2
Bai 4.134: Giai c4c bat phuong trinh sau

a) ¥ —3x—4<0 b) 1—2x)(z> —5z+6)>0.

3 2
X —3x+3>1 0 x/x —1—«/x+1

>0
X" —x+1 Y2x® +1-3x+1

c)

Bai 4.135: Cho tam thuc f(z) = 2* +2(m — 3)r +m + 3. Tim m dé

a) Phuong trinh f(z) = 0 c0 nghiém b) f(z) >0 Vx € R.

Bai 4.136: Cho tam thtc: f(z) = (m — 1)2* — 4(m — D)z +2m + 3. Tim m dé

a) Phuong trinh f(z) = 0 c6 nghiém b) Him sé y = W xac dinh Vz € R

Bai 4.137: Giai cc hé bat phuong trinh sau:

2P —4rx4+4<0 222 +z+1>0
a) 9 b) 2
¢ —3x <0 3z +2x—-3<0
z+1 X+1
>0 —>X
01 3—22 d) { x*—4x+5
' —2—-1<0 Ax* +7x—4<0

Bai 4.138: Xac dinh mién nghiém ctia cdc bat phuwong trinh va hé bat phuong trinh sau:

) 5 20 +y > —3
a)x+2y> I“;y b) 12 32 —y+3 <3 20—y+2
r+y+1<0

Bai 4.139: Giai bat phuong trinh:

N2 —6rtl-2+2<0 b)Nr+vo—z<J 2?1927 +6
C) VX2 —3X+2 +X° —4x+3 > 24X —5x+4
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Im+4 x
B Tmx > 9
2?4+ +9 2*—z+9

Bai 4.140: Cho bat phuong trinh:

a) Giai bat phuong trinh véi m = 28.
b) Tim m dé bat phwong trinh (1) c¢6 nghiém.

Bai 4.141: Giai c4c bat phuong trinh sau:

a) 2> +22* +4x+3>6—-2z b) WNr—1—-z+5>z—3

c) tu >1 d)x/x+2—\/x—12x—\/x2+x— —g

1—2 2 — 2 +1
Bai 4.142: Tim m dé bat phuong trinh (2* + 2 — 1)(22 + = 4+ m) > 0¢0 tap nghiém 1a R
PAP AN
Bai 4.131. a) BBT <. (a® — b*)* + (a — ¢’ + (a — 1)° > 0.

a

b)BDT<:>[2 (b—c)] >0 ¢) BBT < abla — b)(a®> —0°) >0

l—-al-b1l-—c

Bai 4.132: a) BDT tuong duong voi > 8 <:>b+c.c+a.a+628
a b c a b c

Ap dung BDT cosi ta co
b+c'c+a.a+b > 2\4@.2@.2\@ — 3 PPCM.

a b c a b c
Pang thirc xay ra khi va chi khi ¢ = b — ¢ — %
b) Ap dung BDT cbsi ta c6

a—+b b+ c c+a
+ +
b* + 4bc + c* 2 +4ca +a’ a® + 4ab +b*

>33\/ a-+b b+c c+a
- b + 4bc + ¢ ¢ + 4ea + a® a® + dab + b2
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Do d6 ta chi can chang minh

a-+b b+c c+a
b2 +4bc+c* & +4ca+a a® +4dab+ b2

< a+b b+c c+a > bV +4dbe+” & +4ca+a® a® +4ab+b* (%)

b_{_CZ_?)b—Fc2
2 | 2

Taco b2 +4bc+ ¢ = b+c +2e < b+02+2.[

2 2
3 c+a 3 a+b
Tuong tu ta cd ¢ + 4ca + a® STVé a’> +4ab +b0* < ——

Suyra b* +4bc+c* ¢ +4ca+a® a® + 4ab + b S% at+b b4c’ c+a2(1)

2a + 2b + 2¢

Matkhac a+b b+c c+a < 3

g
]zﬁ(z)

Tir (1) va (2) suy ra BDT (*) dung nén BPT ban dau dung. PPCM.
2 o ua I 1
bang thuc xay rakhivachikhia =b =¢ = 3

Bai 4.133: a) ¢ + b + ¢ - + ba + ¢
1+b+ab 14+c+bc 1+c+ca c+bc+1 14+ab+1 1+a+ab

a® b3 c?

(a+1)(b+1)+(c+1)(b+1)+(a+1)(c+1)

Pit P =

Ap dung BDT Cosi cho ba s thuc duong ta co:

3 3
a +a+1+b+1>33 a a+1b+1 3
(a+1)(b+1) 8 8 (a+1)(0b+1) 8 8 4
3 3
Tuong tu ta ¢ b +c+1 b+12§b; c +c+1+a+12§c
(c+1(b+1) 8 8 4 (c+1)(a+1) 8 8 4
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Cong ba BDT trén lai v&i nhau ta duoc:

P+a+b2:c+3 Z( tbhto) s P> (a+bz—c 23\/(12 -3 2

pang thuc xayra < a =b=c =1.

b) Ap dung BDT cositacé a +2b+3 = a+b + b+1 +2>2Jab+2vb +2

Suy ra

Tuong tu ta c6 :

1
a+2b+3 " 2\/_+\/_+1

1
b+2c+3 2\/_+\/_+17c+2a+3 2\/5+\/_+1

Cong vé véi vé cac BDT trén ta duoc

1

1 1 1

a+2b+3

1 1
+ + +
1243 o213 \/_+\/_+1 Tt e+l Jeatdat1

Mat kh&c abc =1 suy ra

1 1 1
1 n
Jab +30+1 oc+Ve+1 Jea+va+1

=1

1 1 1
= + +
Vab 4+ +1 \F+\/Tb+1 \E+\/Z+1
a a

Suy ra

1 1

1
+ - =
a+2b+3 b+2¢c+3 c¢c+2a+3 2

Pang thuc xayra < a =b=c =1.

Bai 4.134: a) BXD:

X

—00
—+00

-1 4

VT

+ 0 - o0 T
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Tap nghigm : 7 = [—1;4]

b) BXD:
T —00 1 2 3 +00
2—x + 0 - | - | —
2’ — 5z +6 + !+ 0 - 0 +
VT + 0 - 0 + 0 —

T =(—oc)U 2;3

C) x>2, —J2 <x<1 d) x=-1 x>2

Bai4.135:a) f(z) =0 < 2> +2(m —3)z +m +3 =0 (*)
Phuong trinh (*) c6 nghiém
SA'=m-3—(m+3)>0m" —Tm+6>0
em<1l U m>6.

Vay m € (—oo;1] U[6; +09) la nhiing gia tri can tim.

b) f(z) >0 Vze R < A <O0.

em’—Tm+6<0&1<m<6

Vay 1 < m < 6 la nhitng gié tri can tim.

Bai4.136:a) f(z) =0« (m—1)2> —4(m — Dz +2m+3 =0 (*)
e m=1=(*) < 5 =0 ptvonghié¢m = m =1 loai.

em =1 (*)conghiém & A'=4(m -1’ —(m—1)2m+3)=(m—-1)2m—7) >0

eEm<l U m>

N |
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Vay m € (—oo;1) U[%; +00) la nhitng gia tri can tim.

b) Him s6 y = \/ f(z) xac dinh V2 € R < f(z) > 0 Vz € R.
e m=1= f(z) =5>0Vz € R= m =1 théa méan

: S0y R m—1>0 1
em=1= f(z)> rTeh < A:(m—l)(2m—7)S0® =

Vay 1 <m < g la nhing gié tri can tim.

Bal4137a)x:2 b) —1<117§\/E_1
2 3
C)1—2\/3§x<§ d)—7+‘8/1133xs3_2*/§

Bai4.138: a) Bpt = 3 z+2y <2 2x+y < z—4y >0

V& duong thang d :z —4y = 0

m <

N |

D&thdy 1;0 langhiém cua bat phwong trinh 2 — 4y > 0 nén mién nghiém cua bat phuong

trinh 12 nra mat phang by d (khéng ké bo) chira diém M 1;0 (hinh a)

2x+y+3>0
b) Hbpt < {y <0 (hinh b)
r+y+1<0
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Bai 4.139: a) bpt < V227 — 62 +1 <z —2

Tz > 2

37 3+7

y V2T
20 —6r+1< -2 2 —2x—3<0

z—2>0
S22 —62+1>0 Sz <

3447

2

=

< z < 3 langhiém cua bit phuong trinh di cho.

b)DKXD: 0 <z <9

Bpte 9+ 207 —2? < —4? 492+ 64 92— 2> — 2097 —2® —3 > 0.
Pat t = 9z — 22, t >0,

Bat phuong trinh da cho trg thanh: t* —2t —3 >0 < t > 3

9—3J5 9+3v5

Tacé\/9x—x223<:>:U2—9:c+9§0<:>T§x§ 5

Két hop diéu kién ta c6 nghiém caa bt phuong trinh la: )

— 35 9+ 35
. g < 2TV

2

2 —=3z+2>0 -
N X
c) *bicukién: 12> -4z +3 >0 < ;
T
2 =5z +4>0
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J@ )@ —2) +J@ 1)@ -3) >2J@@ - —4) Q)

TH1: Néu z < 1Khi do:

M Jl-—2)@2—2)+J0—2)3—12) >2J(1 —2)(4 —2)

eVl-asW2—z+V3—z-2y4—2)>0 (2
+V6i z =1 thoa mén (2) nén z = 1la mot nghiém cua bpt.

+Voi £ < 1thi1l—2 > 0 néntaco:

Qev2_ziV3i—z-2Va—a>0e22 V32 >11-22

S > % khong thoaméan z < 1

TH2: Néu z > 4Khi do:

1) eNr—Wz—24vNz—1Nz—3 >z -1z —4

sVz—2+Vz—-3>0r -4 22z -2)(z—3) >22-11 (3)

+Né’u4§x§151 hién nhién thoaman 3)vi VP > 0> VT
. 1, ,
+Neua:>§taC0:(3)@4(3:—2)(36—3)2(23:—11) &> —

£ C A s . . 11
Két hop vaéi dicu kién suy ra bpt c6 nghiém z > 5

Tapnghiémbptla S = 1 U|4;400 .

Bai 4.140: TXD: D = R

+) z = 0 khoéng la nghiém cua pt.
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gpt > O T o bt t—xe 2, 26
9 9 X
x+;+1 x+;—l

a) V6i m = 28 : (1) tré thanh: £ — 30f + 225 <0 <> ¢ = 15
Tacs 15 = 2+ 2 « ¢ = 15 4+ V189
e

b)Bpttrothanh: f t =¢* - m+2 t+8m+1<0(*)

Bpt da cho c6 nghiém khi va chi khi bpt (*) phai co nghigmt € —oo, —6]U[6,+00 .

Ta c6 bpt (*) vO nghiém <& m € [—11—2,28]

Suy ra bpt da cho c6 nghiém < me (—oo; —gj v, [28; +oo)

Bai 4.141:a) Bpt < 2° +22 —6 ++22> +424+3 >0
Dt t = \22° + 4z + :»\/2(:v+1)2—|—1 =t>1

t>3

=3 >
< -5

BPT tro thanh:

—6+t>01"+2t—-15>0« ;

>1

x
=2 4+42+3>9= 22422 -3 >0
r < -3

b) DPKXD: x > 1

Nhan lugng lién hop: Nz —1+VJz+5>0

Bpte 2Nz —1—Vz+5) 2Nz —14+Jz+5)> (2 —3) 2Nz —1+z +5)

s dz—1)—(@+5)>(@—3) 2Nz —1+Vz +5)

e3z-3)>@-3)(Nz—1+Jz+5) (2)
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Xét cac truong hop:

TH1: z > 3 thi phuong trinh tré thanh: 3 > 2Vz —1 +Vz +5
VP > 242 + 242 = 44/2 > 3 nén bét phuong trinh v6 nghiém.
TH2: 2z =3 thi 0> 0 (vd1y)

TH3: 1 < z < 3nén tir bt phuong trinh ta suy ra:

3<(2\/1?—1+\/$+5)<:>4\/(x—1)(x—{—5) > 8 — 5z (¥)

8—5rx<0 g
* & = < x < 3 thi(*)ludn ding
1<z <3 5
8— 5z >0 N
Sl<xr<-—
1<z<3 5
8 8
< < — 1< < —
* o lszsz & == o8- JB<z<t
92 — 144z +144 <0 |8 — 48 < v < 8 + V48 5

Vay nghiém cua bt phuong trinh 1a 8 — V48 < z < 3

z >0
c) bKXb: ) S >0.
20 — 2z +2 =1

1 1
Bpt & 2[:L’—1+— §—+1—\E.
\ z)

Tathay = = 0 khdng thoa man, véi = = 0, dat t = % — Nz ta duoc:
x

t>-—1

,fQ t?+1 <t+1<:>[t_ 12<0<:>t:1:>%—\/;:1(:>x:
- >~ T

d)DKXD: 2 >1. Pitt =z +2 -z —1

35
—
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2
Suyra: t* =2z +1 -2’ +rv -2 & 2 -2’ + 1 — —g:t——él

2

Khi d6 bat phuong trinh trg thanh: ? —2t —8 <0 < —2 <t <4

Véit>2suyra Nz +2—-Vor—1>2eJer2+2>Ve—1

Sr+6+WNr+2>2 -1 2+T7+4z+2 >0 (ding Vo > 1)

Véit<dsuyra Nz +2—-VJr—1<4eJz+2<Jr—1+4

S r24+2<z+15+8r—1 & 13+8Vx—1 >0 (ding Vo > 1)

Vay tap nghiém ciia bat phuong trinh 1a [1;4 0o

2
Bai4.142: Pt t = 2> +z—1suyrat = [:E +%] —Z > _IE) . Khi d6 bét phuong trinh da

chotrgthanh: t t+m+1 >0< ¢ +(m+1)t >0 (1)

Dé bat phuong trinh da cho co tap nghiém 1a R thi (1) phai c6 tap nghiém I

_5 ]
4
Xét f(t) = t* + (m +1).t ta c 2 truong hgp:

AR < 25 o > 2 Khi 06 ta 1gp bing bién thién f(1) én

-TH,:
4

-5 ]
4

Dua vao bang bién thién ta thay dé f(t) > 0 véi Vt € >0

-5 N )
— ;o0 | thi: f|—
Bt 1[5

2
hay 5 —E(m—kl)2()<:>m+1§§<:>m§1
4 4 4 4

Két hop voi PK trén ta thiy khéng c6 m thoa man
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- TH,: w > %5 s m < g Khi d6 ta 1ap bang bién thién f(¢) trén

—5
2

Dua vao bang bién thién ta thay dé f(t) > 0 vai Vit € _75;+oo] thi: f[w >0

2 2
Hay (mjl’l) _(m‘;l) >0« (m+17 <0< m = —1 (théa mian BK)

Vay PK dé bat phuong trinh da cho c6 tap nghiém la R 1a m = —1
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§6. DAU CUA TAM THUC BAC HAI

A.TOM TAT LY THUYET.
1. Tam thirc bac hai

Tam thifc bdc hai (d6i v6i x) 1a biéu thic dang ax® +bx+c. Trong d6 a,b,c la nhing s6 cho trudce véi
a=0.

Nghiém cua phwong trinh ax” +bx+c =0 dugc goi la nghiém ciia tam thikc bic hai f(x)=ax’ +bx+c;
A=b’—-4ac va A'=b"-ac theo thit tw dugc goi 1a biét thirc va biét thirc thu gon ctia tam thirc bac hai
f(x) =ax’ +bx+c.

2. Dau ctia tam thitc bac hai

D4u ctia tam thic bac hai duoc thé hién trong bang sau

f(x):ax2 +bx+c, (a ;tO)

A<0 af(x)>0, Vxe R

b
A=0 a.f(x)>0, VXER\{—Z}

a.f(x) >0, Vx e (—oo;xl)u(xz;+oo)

A>0
a.f(x)<0, Vxe(x]; x2)

Nhin xét: Cho tam thitc bac hai ax® +bx+c
a>0

e ax’ +bx+c>0,vxeR <
A<O

a>0

e ax’ +bx+c>0,VxecR <
A<0

a<0

e ax’ +bx+c<0,VxeR <
A<O0

a<0
A<0
B. CAC DANG TOAN VA PHUONG PHAP GIAL
> DANG TOAN 1: XET DAU CUA BIEU THUC CHUA TAM THUC BAC HAL
1. Phuwong phap giai.
Duwa vao dinh 1i vé dau ctia tam thitc bac hai d& xét dau cta biéu thitc chita nd.
* P01 véi da thiee bac cao P(x) ta lam nhuw sau

e Phan tich da thc P(x) thanh tich cac tam thitc bac hai (hodc c6 ca nhi thitc bac nhat)

e ax’ +bx+c<0,¥xeR <:>{

e Lap bang xét dau cua P(x) . Tt 6 suy ra dau cuané .

P(x)

(%)

* D01 v6i phan thie (trong d6 P(x), Q(x) la cac da thitc) ta lam nhuw sau

e Phan tich da thc P(X), Q(x) thanh tich cac tam thitc bac hai (hodc c6 ca nhi thitc bac nhat)
P(x)

e Lap bang xét dau cua ——=. Ttr d6 suy ra ddu ctia né.
Q(x)

2. Cac vi du minh hoa.
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Vi du 1: Xét d4u cuia cac tam thitc sau

a) 3x* —2x+1
A. 33 -2x+1>0, Vxe R
C. 3x* -2x+1<0, Vxe R
b) —x* +4x+5
A. = +4x+5>0 < xe(-1;5)
B. -’ +4x+5<0 < xe(-1;5)
C. —x2+4x+5>0©xe(—oo;—l)u(5;+oo)
D. - +4x+5<0 < x e(—0;-1)
c) —4x* +12x-9

A, —4x*+12x-9<0 VxeR\{—%}

C. -4x*+12x-9<0 VxeR\{%}
d) 3x* -2x—-8

A. 3x2—2x—8<0<:>xe[—oo;—%]u(2;+oo)
2 4

B. 3x" -2x-8<0<xe —oo,-—5
2 4

C. 3x"-2x-8<0&=xe —5;2

D. 3x% —2x—8>0<:>xe[—§;2]
e) 25x> +10x+1

A. 25x* +10x+1>0 VXER\{%}

C. 25x* +10x+1<0 VxeR\{é}
f) -2x% +6x-5

A, 2 +6x-5>0Vxe R

C. 2xX*+6x-5>0Vxe R

B. 3xX* =2x+1>0, Vxe R

D. 3x* —-2x+1<0, Vxe R

B. 4xX* +12x-9>0 VXER\{%}

D. -4x*+12x-9>0 Vxeﬂ\%’\{—g}

B. 25x* +10x+1<0 VXER\{—%}

D. 25x* +10x+1>0 VXER\{—%}

B. 2x* +6x-5<0Vxe R

D. -2x* +6x-5<0 Vxe R
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Loi gidi
a)Taco A'=-2<0,a=3>0 suyra 3x’ -2x+1>0, Vxe R
b) Ta c6 —x2+4x+5:0<::>[x=_1
x=5
Bang xét dau
X —00 -1 5 +00
—x> +4x+5 - 0 + | -

Suy ra —x2+4x+5>0©xe(—1;5) va —X2+4X+5<O<:>Xe(—oo,'—1)u(5;+oo)

c)Tacd A'=0,a<0 suyra —4x* +12x-9<0 VXER\{g}

x=2
d) Tacod 3x* -2x-8=0 < 4
X=—=
3
Bang xét dau
X —00 _4 2 +00
3
3x* —2x-8 + 0 - I +

Suy ra 3x2—2x—8>0<:>xe(—oo;—§ju(2;+oo) va 3x2—2x—8<0<:>xe[—§;2]

e) Tacod A'=0,a>0 suyra 25x° +10x+1>0 Vxeﬂ\?\{—%}

f)Tacd A'=-1<0,a<0 suyra -2x* +6x—-5<0 Vxe R

Nhan xét:

Cho tam thtrc bac hai ax® +bx+c. Xét nghiém cta tam thirc, néu:

* V6 nghiém khi d6 tam thttc bac hai f(x) =ax’ +bx+c cling ddu véi a véi moi x

* Nghiém kép khi d6 tam thitc bac hai f(x) =ax’ +bx+c cling ddu vdi a véi moi x # —23
a

* C6 hai nghiém f(x) cung dau véi a khi va chi khi x e (—oo; X, ) u(x2 ;+oo) (ngoai hai nghiém) va f(x) trai

d&u v6i a khi va chi khi x e (x1 ;XZ) (trong hai nghiém)(ta c6 thé nh¢ cau la trong trai ngoai cung)

Vi du 2: Tty theo gia tri cua tham s& m, hay xét d&u cta cac biéu thire f(x) =x" +2mx+3m -2

Loi gidgi

Tam thttc f(x) c6 a=1>0 va A'=m*-3m+2.

*Néu 1<m<2=A'<0=f(x)>0 vxeR.

=1
* Néu {m 2:A'zO:f(x)20 vxeR va f(x)=0 < x=-m
m=
Y. |m>2 1 .
*Neu{ = A'>0=1£(x) co6hainghiém
m<1

xlz—m—\/m2—3m+2 va x, =—m+ym?’-3m+2 . Khi d¢:

+) f(x) >0 < x e (—00;x,) U(X,;+0)
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+) f(x) <0 = xe(x;X,).
Vi du 3: Xét dau cta cac biéu thirc sau

a) (—x2 +x—1)(6x2 —5x+1)

A. (=x*+x-1)(6x* ~5x+1) duong khi va chi khi x € [%%)

B. (—x2 +x—1)(6x2—5x+1) am khi va chi khi xe(l;lj
32

C. (-~ +x-1)(6x ~5x+1) duomg khi va chi khi x < [—oo; %ju[g;mj

D. (—x2 +x—1)(6x2 —5x+1) am khi va chi khi x e [—oo;lJ
3

x*=x—2
b)) ————,
—X"+3x+4
x2-x-2 e .
A.——— am khi va chi khi xe(2;4),
—X"+3x+4
x> —x—2 it
B. ———— dwong khi va chi khi xe(2;4),
—X" +3x+4
x> —x—-2 i
C. — dwong khi va chi khi xe(—oo;—l)u(—l;Z).
—X“+3x+4
x> -x-2 o
D. ——— am khi va chi khi xe(—l;2)u(4;+oo).
—X"+3x+4

c) X° —5x+2

A. x° —5x+2 am khi va chi khi xe(—1—45;—1+\/5)u(z;+oo)
B. X’ —5x+2 duong khi va chi khi xe(—l— 2;—1+J§)
C. x* —5x+2 am khi va chi khi xe(—l— 2;—1+\/E)

D. x’ =5x+2 dwong khi va chi khi xe(—l—\/i;—1+\/5)u(2;+oo)

2_
d) x— x2 X+6
—X" +3x+4
2_

A. X_x2—><+6 dwong khi va chi khi xe(—2;—1)u(4;+oo)
- +3x+4
x2—x+6 s

B. x———— dwong khi va chi khi xe(4;+oo)
—X"+3x+4
X2 =x+6 e e

C. x———— am khi va chi khi xe(—oo;—Z)u(3;4)
X" +3x+4
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Pox+6 Doy i
D. x _—:(<2+—;x+4 am khi va chi khi x e (—OO,' -2)u(-1;1) U(3}4)

Loi gidi
a) Tacé —x* +x—1=0 vd nghiém, 6x2—5x+1=0©x=% hodc x:%

Bang xét dau

X 1 2
—o0 Z = +00
3 3
- +x-1 - 0 - | _
6x° —5x+1 + I - 0 +
(—x2 +x—1)(6x2 —5x+1) - 0 + 0 -
2 2 ey 17 11
Suy ra (—x +x—1)(6x —5x+1) dwong khi va chi khi x e 3,5
2 2 A ey 11 1 1
(—x +x—1)(6x —5x+1) am khi vachikhi xe| —oo;= |U| =;+0
3 2
. X=- ) x=-1
b)Taco x" —x-2=0< , =X +3x+4=0&
Bang xét dau
X —00 -1 2 4 +00
x> —x—2 + 0 - 0 + | +
-x* +3x+4 - 0 + | + 0 -
x2—x—2
—x* +3x+4 - I - 0 + L -
x?—x—=2 e 41 XX =x=2 C oy s
Suy ra > duwong khi va chi khi xe(2;4), ———— am khi va chi khi
—X"+3x+4 —X"+3x+4

X € (—oo;—l)u(—l;Z)u(4;+oo).
0) Ta cé x* =5x+2 = (x—2)(x* +2x~1)

Tacd X2 +2x—1=0<x=-1+2
Bang xét dau

X o ~1-+2 ~1++2 2 o0
xX—2 — 0 — 0 - | +
x2 +2x-1 + 0 - | + 0 +
x® —5x+2 - 0 + 0 - 0

Suy ra x° —5x+2 dwong khi va chi khi xe(—l—\/i;—1+\/5)u(2;+oo), x® —5x+2 am khi va chi khi
xe(—oo;—l—ﬁ)u(—1+\/§;2).

. X =x+6 X +2x* +5x—6 (x—l)(—x2+x+6)
d) Tacod x——; = > = >

—X" +3x+4 X" +3x+4 X" +3x+4
x=-1

x=4

3 ,—x2+3x+4=0<::{

, X
Ta c6 —x2+x+6=0<:{
X =

Bang xét dau
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X o 2 1 1 3 4 oo
x—1 - | - | -0 + 1 + | +
2 +x+6 -0 + I + I + 0 - | -
—x +3x+4 - | - 0o+ 1+ 1 + 0 -
X’ -x+6
—X2+3X+4 -0 + [ — 0 + 0 — [ +
2 _ 2 _
Suy ra x——XFO quong khi va chi khi x & (~2-1)U(1;3)U(440), x——< "0 am khi va chi khi
X" +3x+4 X" +3x+4

x & (-o0;-2) U(-1;1)U(3;4).
3. Bai tap luyén tap.

Bai 4.84: Xét ddu cac tam thirc sau

a) f(x)=-2x"+3x-1

A. £(x) <0 @xe(%;l)

B. £(x)>0 @xe(—w;%)u(l;wo).
C. f(x)<0 @xe(—oo;%)ua;m).
D. f(x)<0 <:>xe(—oo;%).

b) g(x):ixz—x+1
A g(x)=0,Vxe R B. g(x)>0,Vxe R C. g(x)<0,vxe R

c) h(x)=-2x" +x-1.

D. g(x)<0,vxe R

A . g(x)>0 ¥xeR . B. g(x)<0 ¥xeR .
C.g(x)=0 vxeR . D. g(x)<0 vxeR .
Loi gidi
Bai 4.84: a) Tam thitc f(x) c6 a=-2<0, c6 hai nghiém x, =%; x, =1

* f(x) >0 (trdi dau vdia) < xe (%;1)
. N g 1
* f(x) <0 (cung dau voi a) < x e(—w; E) U(1;+00).

b) Tam thic g(x) co6 a:i>0,cé A=0 =g(x)>0 (cung dau voi a) Vx;t%

L1
va g(E) =0.

¢) Tam thtrc g(x) c6 a=-2>0,c6 A=-7<0 = g(x)<0 (cung dau véia) VxeR .

Bai 4.85: Xét dau cac biéu thitc sau

a) f(x) = (>* —5x+4)(2—-5x+2x7)

THUC BAC HAI

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM -



x> —5x+4

2x* —5x+2

f(x)

N | —

x> —5x+4

2x* —5x+2

f(x)

N | —

x> —5x+4

2x% —5x+2

ey,

N | —

x> —5x+4

2x* —5x+2

f(x)

b) f(x)=x* —3x—2—

A.

X

x? —3x

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM
THU'C BAC HAI



x> —3x—4 + 0 + | [ i
x* =3x+2 + | | + 0 0+ | +
f(x) + 1l 0+ Il [l +0 T
B.
X o -1 1 3 o
x* —3x + L+ 0= | | — 0
x* —3x—4 + 0 - | | +
x* =3x+2 + | l + 0 0+ | +
f(x) + I 0 + Il [ +0 oo+
C.
X o -1 1 3 o
x* —3x + 1+ 0 - | | +0 +
x* —3x—4 + 0 ] | | N
x* —3x+2 + I | + 0 0+ | +
f(x) + 1 0 + Il I +0 o+
D.
X 0 -1 1 3 o
x> —3x + L+ 0 - | | — 0
x> —3x—4 + 0 - | | +
x> —3x+2 + | | + 0 0+ | +
f69) + 0+ Il I+ 0 T
Loi gidgi
Bai 4.85: a) Ta co: X* —-5x+4=0<x=1x=4
2—5X+2X2=0©X=2,'X=%
Bang xét dau:
’ e % 1 2 +0

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM
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x? —Bx+4 + | + 0 - I - 0 +
2x* —=5x+2 + 0 - | -0 + | +
f(x) + 0 - 0 + 0o -0 +

(x> =3x)> —2(x* —=3x) -8 _ (x> =3x+2)(x* —3x—4)

b) Tacéd: f(x) =

x* —3x x* —3x
Bang xét dau
X —00 -1 0 1 2 3 4 +00
x* —3x + I+ 0 -1 - | =0 + | +
x> —3x—4 + 0- I - 1 - 1 -1 -0 +
x* =3x+2 + I+ 1+ 0 -0+ + | +
f(x) + I =0+ 1 = Il +0 = Il +

Bai 4.86: Xét dau cac biéu thitc sau

A. £(x) >0 < x e (—=6;-3) U(2;0)
B. £(x) <0 < (—o0;—6) U(-3;2) U (0; +0)
C. f(x) <0 < (—o0;—6) U(=3;2) U (0; +)
D. f(x) <0 < x € (=6;-3) U(2;0)

b) x* —4x+1.

A. f(x)<0 @xe[—w-‘ﬁ_ M*E_ZJU[‘E+ 422 -m}
; > > ;

B. {(x)>0<

V222 B+ a2-2
2 ’ 2

C. f(x)20<

-2 -2 2122
2 ’ 2

D. f(x)>0<:>xe[—00'ﬁ_ ‘4ﬁ_2Ju[ﬁ+ [42-2 -+ooJ
; > 5 ;

3x+7

+5
x> —x-2

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM BB
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5x% —2x—3

x> —x-2

A <0@xe(—w;—l)u{—%;lju(Z;ﬂo)

B 5x* —=2x -3

x> =x—=2

>0<:>xe(—oo;—1)u(—%;1J

2_ J—
C. M<Oc>xe —1;—E u(1;2)
x> —x-2 5
5x* —2x -3

D
x?=x=2

>0<:>xe(—1;—§ju(l;2)
5

d) x> -3x+2

A. f(x)>0 @Xe(—2;+oo)

.....

2X—2(x+9)—x(x+9)  —x>-9x-18

Bai 4.86: a) Ta c6: f(x) =
2x(x+9) 2x(x+2)

=f(x)>0<=xe(-6;,-3)u(2;0)

£(x) < 0 <= (05 —6) (=33 2) U (0; 420)

b) Ta cd: f(x) =x* +2x* +1-2(x* +2x+1) = (x* +1)* —[\E(x+1)}2
= f(x) :(x2 —\EX+1—\E)<X2 +\Ex+1+\E)
:f(x)>0©X€[_OO;E—\/;LE—2_JU[ﬁ+«/_4ﬁ—_z;+wJ

2

f(x)<0<:{

P22 .«E+\/4\E—2]
2 ’ 2

2_ —
C)5X2—2X3>0<:>xe(—oo;—1)u “3.1]0(240)
X" =x-2 5
2_ —
Va M<O©xe —l;—E u(l;Z)
x> —=x—2 5

d) f(x)=(x=1)(x+2) = f(x) > 0 <= x & (-2;+) \{1}

f(x)<0©xe(—oo;—2)

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM
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Bai 4.87: Tuty theo gid tri cia tham s8 m g(x) =(m —1)x* +2(m 1)+ m -3, Khang dinh nao sau day dtng la

sai?
A m=1=g(x)<0 ¥xeR
B. T= [0;%} ¢6 hai nghiém phan biét
a<0
C m<l=> =g(x)<0 vxeR.
A'<0
D. Ca A, B, C déu sai
Loi gidi

Bai 4.87: Néu m=1=g(x)=-2<0 VxeR

Néu m =1, khi d6 g(x) la tam thitc bac hai c6 a=m-1 va A'=2(m-1), do d6 ta cé cac truong hop sau:
*T= [0;%} ¢6 hai nghiém phan biét

N _m—l—a/Z(m—l) VA x :m—1+af2(m—1)'

T m-1 2 m-1

=g(x) >0 < x e (—0;x,) U(X,;+0) ; g(x) <0< xe(X;X,).

a<0
*m<l= =g(x)<0 ¥VxeR
A'<0

> DANG TOAN 2: BAI TOAN CHUA THAM SO LIEN QUAN DEN TAM THUC BAC HAI LUON
MANG MOT DAU.
1. Cac vi du minh hoa.
Vi du 1: Chitng minh rang véi moi gia tri cia m thi
a) Phuwong trinh mx? —(3m + 2)x +1=0 ludn c6 nghiém
b) Phuong trinh (m2 + 5) x> —(x/gm —2)x +1=0 ludn v6 nghiém
Loi gidi

a) Véi m =0 phuong trinh tré thanh -2x+1=0 < x :% suy ra phuong trinh c6 nghiém

V6i m#0, tacd A=(3m+2) —4m=9m’ +8m+4

Vi tam thitc 9m?* +8m+4 ¢é a_=9>0,A" =-20<0 nén Im? +8m+4>0 véi moi m

Do d6 phuong trinh da cho ludn c6 nghiém véi moi m.

b) Ta c6 A:(\/?_)m—Z)Z—éL(mz+5):—m2—4\/§m—16

Vi tam thitc —m? —4+/3m -8 ¢6 a, =-1<0,A’ =-4<0 nén -m’ —43Bm -8 <0 véi moi m

Do d6 phwong trinh da cho luén v6 nghiém véi moi m.
Vi du 2: Tim céc gia tri cia m dé biéu thitc sau ludn am

a) f(x)=mx* —x—1

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM BE!
THUC BAC HAI



1 1 m>0
A.——<m<0 B. ——<m C. m<0 D.
4 4 m<—=
b) g(x):(m—4)x2+(2m—8)x+m—5
A. . m<4 B. m<4 C.m>4 D.m<2

Loi gidi

a) Voi m=0 thi f(x) =-—x—1 14y ca gié tri dwong(chang han f(—2) =1)nén m =0 khong thoa man yéu cau
bai toan

Véi m=0 thi f(x) =mx? —x—1 13 tam thirc bac hai dé dé

m<0

a=m<0
1<:>—Z<m<0

f(x)<0, Vx & =N
A=1+4m <0 m>_Z

Vay véi —i <m <0 thibiéu thirc f(x) ludn am.

b) Vi m=4 thi g(x)=-1<0 théa man yéu cau bai todn

Véi m=4 thi g(x) :(m—4)x2 +(2m—8)x+m—5 la tam thitc bac hai dé do
a=m-4<0

A'=(m-4) ~(m-4)(m-5)<0

{ m<4
= om<4

g(x)<0, VX@{

m-4<0
Vay v6i m <4 thi biéu thac g(x) ludn am.
Vi du 3: Tim c4c gia tri cia m dé€ biéu thirc sau ludn duong
-’ +4(m+1)x+1—4m2

a) h(x)=
) () —4x* +5x -2
A.m<—E B.mS—E C.m>—E D.m<—E
8 8 8 8
b) k(x):\/xz—x+m—1
A.m>1 B.mZ1 C.ms1 D.m>E
4 4 4 4

Loi gidgi

a) Tam thttc —4x* +5x—-2 ¢ a=-4<0, A=-7<0 suy ra —4x” +5x—2 <0 Vx

Do d6 h(x) ludn dwong khi va chi khi h'(x)=-x"+4(m+1)x+1-4m* ludén am
a=-1<0 5

= 2 ) S8m+5<0em<——

A'=4(m+1) +(1-4m?) <0 8

Vay v6i m < —g thi biéu thire h(x) ludn duong.

b) Biéu thitc k(x) ludn duong < Vx* —x+m —-1>0, Vx

S =x+m>1, Vx < x? —=x+m >0, Vx

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM BF!
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a=1>0 1
= oSm>—
A=1-4m <0 4

Vay v6i m > i thi biéu thiee k(x) luén duong.

Vi du 4: Chting minh rang ham s6 sau c6 tap xac dinh la ® vo6i moi gia tri ctia m.
mx

2m? +1)x2 —4mx+2

a)y=(

b) J2x2—2(m+1)x+m2+1
y= m?x* —2mx+m? +2

Loi gidi

a) DKXD: (2m2 +1)x2 —4mx+2#0

Xét tam thirc bac hai f(x) = (Zm2 +1) x? —4mx +2

Tacd a=2m’+1>0, A'=4m’ —2(2m’ +1)=—2<0

Suy ra véi moi m ta cd f(x):(2m2+1)x2—4mx+2>0 vx e R
Do d6 véi moi m ta co (21112+1)x2 —4mx+2#0, Vxe R

Vay tap xac dinh cia ham s6la D= R

2x° —2(m+1)x+m2 +1

b) BKXD: >0 va m°x*—2mx+m’ +2=0

m’x* —2mx+m?® +2

Xét tam thitc bac hai f(x) =2x2 —2(m+1)x+m2 +1 va

Taco a,=2>0, A,'=(m+1) —2(m’ +1)=-m”+2m-1=—(m-1) <0
Suy ra véi moi m ta cd f(x)=2x*-2(m+1)x+m’ +120, Vx e R (1)
Xét tam thirc bac hai g(x)=m’x* —2mx+m”* +2

Véi m=0 taco g(x):2>0,xétvéi m=0 taco

a, =m? >0, Ag'zmz—mz(m2+2)=—m2(m2+l)<0

Suy ra véimoi m tacé g(x)=m’x* —2mx+m*+2>0, Vxe R (2)

2x° —2(m+1)x+m2 +1

Ttr (1) va (2) suy ra véi moi m thi >0 va m’x* —2mx+m’+2 %0 ding véi moi

m’x* —2mx+m” +2
gia tri ctia x

Vay tap xac dinh cia ham s6la D= R

3. Bai tap luyén tap.

Bai 4.88: Chting minh rang v6i moi gia tri cia m thi

a) Phurong trinh x* —2(m + 2)x —(m + 3) =0 ludn c6 nghiém

b) Phwong trinh (m2 + 1) x> + (\/gm - 2)x +2=0 ludn vd nghiém

Loi gidi

Bai4.88:a) Tacé A=(m+2) +m+3=m’+5m+7

Vi tam thtte m* +5m+7 c6 a, =1>0, A’ =-2<0 nén x=-4, x=0 v6i moi m
Do d6 phwong trinh da cho luén c6 nghiém véi moi m.

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM B
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b) Ta cé A =(\/§m—2)2 ~8(m® +1)=-5m? —43m -4

Vi tam thitc —5m? —43Bm—4 6 a, =-5<0,A" <0 nén -5m’ —43Bm—4 <0 véi moi m. Do doé phuong

trinh da cho ludn v6 nghiém v6i moi m.
Bai 4.89: Tim cac gia tri cia m dé biéu thirc sau luén am
a) f(x) =—x"-2x-m

A. —i<m B. m<0 C. —i<m<0 D.R

b) g(x)=4mx* —4(m-1)x+m-3

A . m«<1 B. m>-1 C. m<-1 D.m<-1
Loi gidi
a=-1<0 1

Bai 4.89: a) f(x)<0, Vx & oSm>-—
A'=1-4m <0 4

Vay véi —i <m <0 thibiéu thirc f(x) lubn am.

b) V6i m =0 khong thdéa man yéu cau bai toan

Véi m#0 thi g(x) =4mx’ —4(m—1)x+m—3 la tam thitc bac hai dé do
a=4m<0

A'=4(m~1)’ —4m(m-3)<0

{ m<0 {m<0
= = om<-1

g(x) <0, VX@{

dm+4<0 m<-1

Vay v6i m<—1 thibiéu thite g(x) ludn am.

Bai 4.90: Chting minh rang ham s6 sau c6 tap xac dinh 1a R véi moi gia tri cia m .

a) y =Vm>x’ —4mx+m’ —2m+5

2x+3m
b) y=

\lxz +2(1—rn)x+2m2 +3

Loi gidgi

Bai 4.90: a) DKXD: m*x* —4mx+m”—-2m+5>0 (*¥)

V6i m =0 thi diéu kién (*) dting v6i moi x

Véi m#0 xét tam thitc bac hai f(x) =m?’x* —4mx+m> -2m+5
Taco a=m’ >0, A'=4m’ —8(2m’ +1)=—12m* -8 <0

Suy ra f(x)=m’x* —4mx+m’ -2m+5>0 Vx e R

Do d6 véi moi m ta cd m’x* —4mx+m’ —2m+5>0, Vx e R
Vay tap xac dinh cia ham s6la D= R
b) DPKXD: x* +2(1-m)x+2m’ +3>0

Xét tam thitc bac hai f(x) =x> +2(1—m)x+2m2 +3

Tacs a=1>0, A'=(1-m) —(2m’ +3)=-m’-2m-2<0

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [BI§
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(Vi tam thtrc bac hai f(m)=-m*-2m-2 c6 a =-1<0,A" =-1<0 )
Suy ra véi moi m ta cd x2+2(1—m)x+2m2+3>0, vxe R

Vay tap xac dinh cia ham s6la D= R

Bai 4.91: Tim m d¢é&

a) 3x* —2(m+1)x—2m* +3m-2>0 VxeR

A.m<1 B. m>-1 C. m<-1 D. V6 nghiém

b) Ham s6 y = \/(m +1)x* =2(m —1)x+3m -3 cé nghia véi moi x.

A. m<1 B.m>1 C. m<-1 D.m<-1
2)(& <1 VxeR
xX“+x+1
m>1
A.0<m B. m<1 C.0<m<1 D.
m<0
Loi gidi

Bai 4.91: a) 3x" —2(m+1)x—2m*+3m-2>0 VxeR
SA'=(m+1)°+32m* -3m+2)<0 7m’-7m+7<0 bpt vd nghiém
Vay khong c6 m thoa man yéu cau bai toan

b) Ham s6 c6 nghia véi moi x

< mM+1)x* -2(m-1)x+3m-3>0 Vxe R (1)

* m =-1khong thoa man

m+1>0

<m>1
A'=(m-1)(2m —4) <0

* m¢—1:>(1)<:>{

c)Tacd x> +x+1>0 Vxe R

X+m

X2 +x+1

2
X+m X" +1-m=>0 D
Sle-ls———<1 <4
X" +x+1 X +2x+m+120 (2)

(1) ding Vxe R<1-m20<m<l1
(2) ding Vxe R <>A'=—m<0<m=0

Vay 0<m <1 la nhiing gia tri can tim

§7. BAT PHUONG TRINH BAC HAI
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A. TOM TAT LY THUYET.
1. Dinh nghia va cach giai

Bdt phuong trinh bic hai (an x ) 1a bat phuong trinh ¢6 mot trong cac dang
f(x) >0, f(x) <0, f(x) 20, f(x) <0, trong d6 f(x) la mot tam thikc bac hai.

Cich gidi. D€ giai bat phuwong trinh bac hai, ta 4p dung dinh li vé ddu ctia tam thiec bac hai.

2. Ung dung

Giai bat phuong trinh tich, thwong chita cac tam thitc bac hai bang céch 1ap bang xét dau ctia chting

> DANG TOAN 1: GIAI BAT PHUONG TRINH BAC HAI

1. Cac vi du minh hoa.

Vi du 1: Giai cac bat phuong trinh sau:

a) -3x* +2x+1<0

1
A. S=(~0;—=
(—© 3)
C. Sz[—l;l)
3

b) x* +x-12<0

A. S=(—4;3)

0) 5% —6/5x+9 >0

N

d) 36> +12x-1=0

ol

Loi gidgi

a) Tam thtrc f(x) =-3x" +2x+1 c6 a=-3<0 va c6 hai nghiém x, =- 1

(f(x) cung dau véihé so a).

|

B. S= (—oo,'—4)

B. S:R\{i

Suy ra —3x2+2x+1<0<:>x<—§ hodc x>1

35

5

B. S=(1;+)

D. S= (—oo;—%) U(1;+00)

C. S=(3;+») D.S=R
C.S:R\{%} D.S=R

|
x

Vay tap nghiém ctia bat phuong trinh : S= (—oo;—%) U(1;+0).

b) Tam thtkc f(X)=X2+X—12 c6 a=1>0 va co hai nghiém x, =—4; x, =3

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM BE]
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(f(x) trai ddu véihé s a).

Suyra X’ +x-12<0< 4<x<3

Vay tap nghiém cta bat phuong trinh la S =(—4; 3)

c) Tam thtrc f(x)=5x2 —65x+9 c6 a=5>0 va A=0
(f(x) cung dau v6i hé sd a).

35
5

Suy ra 5x> —635x+9 > 0 < x = >

Vay tap nghiém ctuia bat phuwong trinh la S= R\ {%}

d) Tam thiic f(x)=-36x"+12x—1 c6 a=-36<0 va A=0
QM iAo A A . 1 .. (1
f(x) trai dau voi hé s6 a nén f(x) am véi Vx;tg va f(gJ:O

Suy ra —36x2+12x—120<:>x=%

Vay tap nghiém ctuia bat phuwong trinh la S = {%}

Vi du 2: Tim m d€ phuong trinh sau c6 nghiém
a) X’ —mx+m+3=0

A. m e (—0;-2] B. m €[6;+x)
C. me[-2;6] D. m e (—o0; —2]U[6;+0)
b) (1+m)x* —2mx+2m =0

m>0
A.m<0 B. 2<m C. 2<m=<0 D.

m < -2
Loi gidi
a) Phuong trinh c¢6 nghiém khi va chi khi A>0

) ) mz26
om’-4(m+3)20om’ -4m-1220<
m<-2

Vay v6i m e (—o0;—2]U[6;+0) thi phuwong trinh ¢6 nghiém
b) Véi m =-1 phuong trinh tré thanh 2x-2=0<x=1 suy ra m =-1 thoa man yéu cau bai toan
Véi m # -1 phuong trinh ¢6 nghiém khi va chi khi A>0
em’-2m(l+m)20em* +2m<0<-2<m=<0
Vay voi 2 <m <0 thi phuwong trinh c6 nghiém
Vi du 3: Tim m démoi xe [—1; 1] déu 1a nghiém ctia bat phuong trinh 3x* —2(m+ 5)x -m’+2m+8<0

M

A. m e (—o0; -3]U[7;+x) B. m>—%

Cm2>7 D. m<-3

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM B
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Loi gidi
4 2 2 o 4-m
Ta céd 3x —2(m+5)x—m +2m+8=0<x=m+2 hoac X:T

FVoi ma2 s 2-m

<:>3m+6>4—m<:>m>—% ta co

4-m
<x<m+2

Bat phuong trinh (1) <

4-m

Vay tap nghiém ctia bat phuong trinh (1) 1a [ ;m +2}

Suy ra moi x e [—l; 1:| déu la nghiém cua bat phuwong trinh (1)
4-m
- 1>
Khi va chi khi [-1;1] | 22%m+2 | {1773
3 1<
<m+2

m=>7
= <sm=>7
m>-1

A &) A A 1 4 2 ~ A Ay e 4
Két hop véi diéu kien m > =3 tacéd m>7 thoa man yéu cau bai toan

*Véi m+2<

m 1 .
©m<—§ ta co

4-m

Bat phuong trinh (1) & m+2<x <

Vay tap nghiém cta bat phuong trinh (1) la [m + 2;4_Tm}

Suy ramoi x € [—1,' 1] déu la nghiém cua bat phueong trinh (1)

i-m -1>2m+2
khi va chi khi [—1;1]c{m+2;7}@ [<4-m
3

m<-3
= <Sm<-3
m<1

A 7. A A 1 4 2 ~ A A% N 4
Két hop véi diéu kién m < > taco m <-3 thoa man yéu cau bai toan
. 1 L N 3 1.4 A A w1l
*Voi m= > ta c6 bat phuong trinh (1) & x = > nén m = S khong thoa man yéu cau bai toan.

Vay m e (—o0;-3]U[7; +0) la gid tri can tim.

Vi du 4: Cho (m+1)x* —2(2m —1)x—4m +2 < 0 khang dinh nao sau day sai?

A. m =-1 bat phuong trinh c6 tap nghiém la S =(—0;-1)
1 1. . A A
B. 1 <m< 5 bat phuong trinh c6 tdp nghiémla S=O

m>—
C. 2 bt phuong trinh 6 tap nghiém 1a S = (x,;x;)
_1 <mg< —Z

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [l
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D. m > -1 bat phwong trinh c6 tap nghiém la S = (—0;x,) U(X,;+0)
Loi gidi
Vé6i m =-1: bat phuong trinh tro thanh 6x+6 <0< x<-1
Véi m=-1 tacd g(x)=(m+1)x* —2(2m-1)x—4m +2 1a tam thirc bac hai c6: a=m+1; A'=8m”*-2m-1.

Bang xét dau

m 1 1
o -1 _= = oo
4 2
m+1 -0 + | + I +
8m’ —2m-1 + 0 + 0 - 0 +
el omel 1370 L0420 x e R = bét phuong trinh vo nghiém
4T A< T8 1% 8 ghiem.
m > L
2 0
2 51770 o so(xx,), voi
1 A'>0
-l<m<-—
4
2m—1-,f(2m—1)(m +1) 2m —1+,J(2m —1)(m +1)
= ,'X = .
! m+1 2 m+1
*m<-1=> a<0 = S=(—0;X,)U(X,;+0)
A'>0 I 2
Két luin
m =1 bét phurong trinh c6 tap nghiém 1a S =(—0;-1)
1 | . Laa T
—Z£m£§ bat phuong trinh co6 tap nghiém la S=O
m>=
bat phuong trinh ¢6 tap nghiém la S=(x,;x,)
-l<m<-—
4
m < —1 bat phuwong trinh c6 tap nghiém la S = (—o0;X,) U(X,;+0)
2. Bai tap luyén tap.
Bai 4.92: Giai cac bat phuwong trinh sau:
a) 2x° +3x-1=0
A T=[1a B. T=| o0+ c.T=|11 D. T =(1;+)
2 2 2
1.
b) —x"—x+1<0
4
A. T={3} B. T ={4] C. T=(2;3) D. T={2}

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM @J|
THUC BAC HAI



IEEEREEREENG] (cUONG 1V. BAT PHUONG TRINH BAC HAI

c) 2x* +x-1<0.

A.T=FR B. T=R\{1} C. T=(-1;+x) D. T=R\(3;7)
d) 7x>2x* -6

A. (E ;2} B. [E ;2} C. (—oo;gj D. (2;+x)

2 2 2

e) x> —22x+51<0

A T=0 B.T=R C. T:[9;%J D.T=(—x;2)
f) x> +5x+6>0

A. T= (—oo;—3] u[—Z; +oo) B. T= (—oo; —3]

C. T=[-3-2] D. T=[-2;+x)
Loi gidi
Bai4.92:a) T = B;l} b) T={2} ) T=R
d) (%;2} e) T=0 f) T=(-00;-3 ][ 2;+0)

Bai 4.93: Tim m d€ phuong trinh sau vo nghiém

a) X* —2mx+m+3=0

1-213 1+2413 1-3J13 1+3J13
A.me ; B. me ;
2 2 2 2
C me 1—4\/E;1+4\/1_3 D me 1—\/E;1+\/E
2 2 2 2
b) (m-1)x* —(2m—-2)x+2m =0
m>2 m=>3 m=>1 m=>4
A. B. C. D.
m< -2 m< -3 m< -1 m<—4

Loi gidgi
Bai 4.93: a) Phuong trinh v6 nghiém khi va chikhi A'<0
1-\13 __ 1+413

<x<

2 2

1-413 14413

2 2

em’-m-3<0<

Vay véi me [ J thi phurong trinh v6 nghiém
b) V6i m=1 thoa man yéu cau bai toan
Véi m#1 phuong trinh vo nghiém khi va chi khi A'<0

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [
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<:>(m—1)2—2m(m—1)<0<:>(m—1)(—m—1)<O©L;n<>_11

ao oo | M2T S
Vay véi { thi phwong trinh c6 nghiém
m<-1

Bai 4.94: Cho mx* —2mx+m~—1> 0. Khang dinh nao sau day la sai?

A. m <0 bat phuwong trinh c6 tdp nghiém la S=C

B. m >0 bat phuwong trinh ¢6 tap nghiém la S = (—x;

m‘“/;w(m“/;;m)
m m

C.Ca A, B déu dang
D.Ca A, B déu sai
Loi gidi
Bai 4.94:V6i m =0, bat phuwong trinh tré thanh: —1> 0 =béat phuong trinh v6 nghiém
Véi m# 0= f(x) = mx* —2mx+m—1 1a tam thitc bAchai cé a=m, A'=m

A'>0
*m>0 3{ 0 = bét phuwong trinh c6 tap nghiém: S = (—oo;
a>

m_\lﬁ)u(m—i_\ﬁ;ﬁ-w).
m m

<0 , PO
* m<0:>{a' 0:>bétphu0ng trinh vo nghiém .

Két luin

m <0 bat phuong trinh c6 tap nghiém 1a S=<

m >0 bat phuong trinh ¢6 tap nghiém la S = (—oo;

m‘*/;)wm“/;;m)
m m

Bai 4.95: Tim m d€ moi x €[ 0;+w) déu la nghiém ctia bat phwrong trinh (m2 —1)x2 —-8mx+9-m*>0
A. me(-3;,-1) B. me{-3;-1} C. me[-3;-1] D.me@

Loi gidgi

Bai 4.95: m =1 khong thoa méan ycbt; m =-1 thdéa man ycbt

V6i m#+1 tacd bpt <[ (m+1)x+m-3][(m-1)x-m-3]>0

bap sé me [—3,' —1]

Bai 4.96: Cho ham s& f(x) =x’+bx+1 véi be (3%) . Giai bat phuong trinh f(f(x)) >X .

A . S5=| -

1-b-2 b2—2b—3] {1—b+2 b’ —2b-3 ]
©; 5 ) 5 ;400

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [PX]
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B-S:{_w} 2b 1; 2b 3})[1 2b++/b” —2b 3'+OOJ

2 7

2 2 ’

1-3b—-+/b*>=2b-3 1-3b++b*-2b-3
C. S=|—o; U v oo

D-S:(_w_l b-b?—2b 3}{1 b+b?—2b S.MJ

4 2 2 7
Loi gidi

Bai 4.96: Ta co f(f(x))—x=[x2+(b+1)x+b+2} [x2+(b—1)x+1]
Suy ra f(f(x))—x>0<:>[x2+(b+1)x+b+2] [x2+(b—1)x+1J>O
Détg(x)z x2+(b—1)x+1, h(x):x2+(b+1)x+b+2

, 12 12
Ta co Ag(x) =b"-2b-3, Ah(x) =b"-2b-7

Vib e[?:,%} nénA >0 va A <0.Phuong trinh g(x)=0 6 hai nghiém

8(x) h(x)
L _1-b—yb-2b-3 1-b+yb*—2b-3
1 2 4 2 2

1-b- b2—2b—3ju{1—b+x/b2—2b—3_+OO}

Vay bét phuong trinh ¢6 tap nghiémla S= [—oo, 5 5 ;

> DANG TOAN 2: GIAI HE BAT PHUONG TRINH BAC HAI MOT AN.
1. Cac vi du minh hoa.

Vi du 1: Giai cac hé bat phuwong trinh sau:

{2x2+9x+7>0
a

XX +x-6<0

A. S=[-1;2] B. S=(-1,2) C. S=(—oo;-1) D.S=R

) 2x* +x-6>0
3x*-10x+3>0

A. S=(-0;-2] B. S=(3;+»)

C. S=(-2;3) D. S = (—o0;-2]U(3;+0)
—x*+5x-4>0
x?+x-13<0

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM X!
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x> +4x+3>0
d) 12x* —x-10<0
2x* —5x+3>0

A s=12 B.S=|1,2 C. S=(—;1) D.5=2; 4
2 2 2

.....

x>-1
12X +9x+7>0 7
a) Tacod S [x<-= &o-1<x<2
x> +x-6<0 2

-3<x<2

Vay tap nghiém hé bt phuong trinh 1a S =(-1;2).

XZE

2
12X +x-62=0 xX<=2 x>3

b) Ta co & S

3x* —10x+3>0 {x>3 Xx<=2

1

X< —

3

Vay tap nghiém hé bat phuwong trinh 1a S = (—o0; —2]U(3;+0) .

—x?+5x-4>0 Tex=4
c) Taco e —
) {x2+x—13£0 1 ﬁgxg 14453
2 2
<:>1SXS_1+\/§
2
Vay tap nghiém hé bat phuwong trinh la S = {1; = +2\/%} .

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM P&
THUC BAC HAI



{x_—l
< _
x®+4x+3>0 x<-3
d)Tacod 12x* -x-10<0 < —2§xgg©13xs§
2x% —5x+3<0 3
1SXSE

Vay tap nghiém hé bat phuong trinh la S = [1; %} .

?—x-5<0
Vi du 2: Cho hé bt phuong trinh { e X

a) Giai hé bat phuong trinh khi m =1

12421 142421 |
A.S= ;
. go| =421 144421 |
T 2 2

b) Tim m d€ hé bat phuong trinh nghiém dung véi moi x

(1—m)x2+2mx+m+220

B.sz{

D. s{l_ﬁ “E}

2 2

1—3\/5.1+3«/ﬁ}

7

2 2

AT o g L
4 0 20
C.ﬂSm D. _I_VIE_111_—i
4 4 20
Loi gidi
a) Khi m =1 hé bat phuong trinh tro thanh
i 121 _1+421
X'-x=5<0 _ |75 SXSTp T 1\l 14421
2x+32=0 3 2 2
XZ—E

Vay tap nghiém hé bat phuwong trinh la S = { o

2

1-21 1+\/E}

-x-5<0
b) Khi m =0 hé bat phuwong trinh tré thanh { Z( 950 (vo nghiém) do d6 m =0 khong thdéa man yéu cau
x> +22>

bai toan

Khi m=1 theo cau a ta thdy cting khong théa man yéu cau bai toan
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#0 , . A L s 1 L ko T . A
Khi {m ta co hé bat phuong trinh nghiém dung véi moi x khi va chi khi cac bat phwong trinh trong hé
m #

bat phuong trinh nghiém ding véi moi x

m<0 m <0
A, =1+20m <0 m<-—+
PN & 20
{ i I1-m>0 m<1
Ay =m’—(1-m)(m+2)<0 2m2+m-2<0
m<0
rr1<—i
- 20 @—_1_ﬁ3ms—i
m<1 4 20
_1_ﬁ —1+x/ﬁ
<m<
4 4
Vay %ﬁgmg—% la gia tri can tim.

x> =3x+2<0

Vi du 3: Tim t4t ca céc gia tri cua tham s6 m dé hé sau c6 nghiém s .
mx® —2(2m +1)x+5m +3 20

A.m>—l B.m:—l C.mz—1 D.m=9
2 2 2

Loi gidi

Ta c6 bat phuwong trinh x* —3x+2<0<>1<x<2.

Yéu cau bai toan tuong dwong voi bat phuong trinh:

mx’ —2(2m+1)x+5m+3 <0 (1) c6 nghiém xeS= [1;2] .

Ta di giai bai toan phu dinh la: im m d€ bat phuong trinh (1) vo nghiém trén S

Tt la bat phuong trinh f(x) =mx’ —2(2m + 1)x +5m+3<0 (2) ding véimoi x€S.

em=0 taco(2) <:>—2x+3<0<:>x>% nén (2) khong ding véi Vx e S

e m#0 tam thirc f(x) c6 hé s§ a=m, biét thirc A'=-m* +m+1

Bang xét dau

m 1-\5 1+5
—o0 _— 0 400
2 2
m - | - 0 | +
-m’+m+1 -0 + | + 0 _

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [/
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>0
> ta co: a nén f(x)ZO, Vx e R, suy ra m21+
A'<0

1+
+) m2>

> khong thoa man

1-5

2

) m< thda man.

— <0 —
1 Etacé: a nénf(x)SO, VxeR vaf i =0,suyram<
2 A'<0 2

4.)1%/g

<m <0 tacé: a<0 va f(x) c6 hai nghiém phén biét

2m+1+x/§
X, =—, X

_2m+1—\/E(
! m m

) X; <X,)

2
Do do: f(x)<0<:{x<x1 , suy ra (2) dung vdi Vx €S @{Xl g *)
X > X

) x, <1

1+JE

m

Tacod x, =2+ <2

1-5
x2<1c>x/T<m+1<:> 2
A'<m?®+2m+1

1-5

<m<0

<m<0
1_\E<m<0 2 —\/g
= 2 << m>o0 = 5 <m<-——
2m*+m >0 1

1-5 1
2

Suy ra (*) & <m<—§

1+\E
2

+) 0<m< taco: a<0 va f(x) ¢6 hai nghiém phan biét

2m+1+\iA'
X, =—, X
m

1

2m+1—\/A'
2 = (X, >x,)
m

Suy ra f(x)<0<:>xe(x2;x])

<1 A'+m+1<0
Dodé(Z)dﬁngvéiVxeSQ{Xz @{ﬁ m *

**)
X, >2 x/A_ +1>0
Vi m >0 nén (**) vd nghiém.

Tt d6, ta thdy (2) dang véi Vx €S <:>m<—%.

Vay m > —% la nhitng gia tri can tim.

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [P
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3. Bai tap luyén tap

Bai 4.97: Giai cac hé bat phuwong trinh sau:

—x*+4x-7<0
x?=2x-1>0

A. T:(—oo;l—\/ﬂ
C. Tz(—oo;l—\/i}u[l+\/5;+oo)

b x> +x+5<0
x> —6x+1>0

B.S=0
) 4<——=—" <1
A. T=[1;+)

C.T :{—4;—%})[1;%0) D. T=Q

2_ —
g LeX=2x=2
13 x*-5x+7
11
A. T:(—oo;—l]u{—ﬁ} B. T=R
4
C Tz{E;B}
4
Loi gidi

Bai4.97:a) T =(—oo;1—\/§Ju[l+\/§;+oo)

c) 4<
) x*+1

Suyratap T= [—4;—%})[1; +oo)

d) T= (—oo;—l]u[lzlﬁ}

x> =2x—-7 {—4(x2+1)ﬁx2—2x—7
— <l =

X2 =2x—-7<x*+1

B. T:[1+\/§;+oo)
D. T:(l—\/i,-pm/i)

D.S={1,2}

D. T =(—0;-1]

b) V6 nghiém

5x? —2x—-3>0
2x > -8

Bai 4.98: Tim m dé bat phuwong trinh m*x+m(x+1)—2(x—1) >0 nghiém dung véi moi x € [—2; 1]

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM
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A.0<m<% B. 0<m C.m<—
Loi gidi
Bai 4.98: Dat f(x):(m2 +m—2)x+m+2

f(-2)>0 2 —2)(=2 250
Béitoénthéamén:@{( )> Q{(m +m-2)(-2)+m+2>

f(1)>0 (Mm*>+m-2)(1)+m+2>0
) —2<rn<E
2m - -m+6>0 3
= <S0<m<—
m2+2m >0 m < -2 2
m>0

xz—(1+2m)x+2m£0

) khang dinh nao sai?
X +(2+m)x+2m <0

Bai 4.99: Cho {

A.m<-1:5=[-21],

B. -1<m<0:5=[2a;-a|
C.m=0:5={0}

D. m>0:5={1}

Loi gidi
Bai 4.99: mS—l:S:[—2;1],—1<m<0:S:[2a;—a],sz:S:{O},m>O:S=®
Bai 4.100: Tim m dé b4t phuong trinh 2x* —(2m+1)x+m?* —2m +2 <0 nghiém dting véi moi xe{%;Z}.

A. 23ms—21+2‘/3_4 B. ms—21+2‘/3_4

10 10
m<2
C.2<m D.
. 21+2+/34
10
Loi gidgi
Bai 4.100: Dt f(x)=2x" —(2m+1)x+m’ -2m+2, c6 A=—-4m* +20m-15
5-410
m <
e A0 2_, suy ra f(x) >0, Vx € R nén truong hop nay khong thoa yéu cau bai toan.
m> 5+\/ﬁ

2

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [K&{l)
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. A>0<:>me£5_;/ﬁ;5+;%}khi d6 £(x) c6 hai nghiém
2m+1-VA _ 2m+1+4A
X]:T,X2:T (X1<X2)

Va f(x)SO@xe[xl;XZ:I.

(2m-1) <4A
x <+ [am-1<2JA .
Do d6 yéu cau bai toan < 1_2<:>{ - = (7—2m) <A
22 [7-2msda ) ;
—<m<—
2 2
20m* -84m +61<0
o fmt -5z eo2zme 20
1 7
—<m<—
2 2
Vay ZSmS%E la nhitng gia tri can tim.

Bai 4.101: Cho phuong trinh: x* —2mx+m* -m+1=0(1)
a) Tim m d€ phuong trinh (1) c6 nghiém x>1.

A.me [2; +oo) B. me [3; +oo) C.me [4; +oo) D.me [1; +oo)

b) Tim m d€ phuong trinh (1) c6 nghiém x<1.

A.me (1;2) B. me (—oo;l) C. me (2; +oo) D. me [1;2}

¢) Tim m dé€ phuwong trinh (1) ¢6 nghiém x, <1<x,.

m<1
A.1<m B. m<?2 C.1<m<?2 D[
m>2

d) Tim m d€ phuong trinh (1) c6 nghiém x, <x, <1.
A.1l<m B. m<2 C.1l<m<?2 D.khong ton tai m
Loi gidi

Bai 4.101: D4t t =x—1=>x=t+1, thay vao pt (1) ta dwoc phuong trinh: t* +2(1-m)t+m’-3m+2=0(2)

a) b& phuwong trinh (1) ¢6 nghiém x>1 < phuong trinh (2) c6 nghiém t>0

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [K&J
THUC BAC HAI



IEEEREEREENG] (cUONG 1V. BAT PHUONG TRINH BAC HAI

TH1: Phuong trinh (2) ¢ nghiém t, <0<t, ©P<0<m’-3m+2<0<1<m<2.

A'>0 m-1=0 m2>1 ,
TH2: Phuong trinh (2) cd nghiém: 0<t, <t, < {P>0 << m’-3m+220< mZZ@{m;
S>0 m-1>0

Két luan: véi m e [1; +oo) thi phuong trinh (1) cé nghiém x>1.
b) D€ phuong trinh (1) ¢6 nghiém x<1 < phuong trinh (2) c6 nghiém t<0
TH1: Phuong trinh (2) cd nghiém t, <0<t, & P<0<m’-3m+2<0<1<m<2.

A'20 m-1>0
TH2: Phuong trinh (2) c6 nghiém t, <t, <0< <{P>0 < {m’-3m+2>0<m=1
520 m-1<0

Két luén: véi m e [l; 2:' thi phwong trinh (1) c6 nghiém x <1.

¢) Phueong trinh (1) ¢6 2 nghiém thoa x;, <1<x, < phuong trinh (2) c6 2 nghiém:
t,<0<t, &m’-3m+2<0<1<m<2.

Két luan: véi 1<m <2 thi phuwong trinh (1) c6 hai nghiém x, <1<x,

d) Phuong trinh (1) c6 2 nghiém thoa x, <x, <1< phuong trinh (2) ¢é 2 nghiém:

A'>0 m-1>0
t,<t, <0< {P>0 <{m’-3m+2>0 (v nghiém)
5>0 m-1<0

Két luan: khong ton tai m d€ phuong trinh (1) c6 nghiém x, <x, <1.

> DANG TOAN 3: GIAI BAT PHUONG TRINH TiCH VA BAT PHUONG TRINH CHUA AN O
MAU THUC.
1. Cac vi du minh hoa.

Vi du 1: Giai cac bat phuong trinh :

a) (1-2x)(x* =x=1)>0

A. S:[HZ‘E,-MJ B. s{%%}
C. S:[%E;%]u{l%g;mJ D. S:(%"Hzﬁj

b) x* —5x* +2x+3<0

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [&})
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ASe —1—«@}1—«5
2 2
_—1+\/E 1+\/§—
B. S= ;
2 2
c S__—l—\/ﬁ.l—\/g_u “14413 1445
' 2 72 )
D. S=¢
Loi gidi
a) Bang xét dau
X 1-5 1 1+45
—o0 . L — +00
2 2 2
1-2x - | - 0 + | +
x> —x-1 + 0 - | - 0 +
VT - 0 + 0 - 0 +
Dua vao bang xét dau, ta c6 tap nghiém cua bat phuwong trinh da cho la:
S= _1_\/5;1 U 1+\/g;+oo
2 2 2
b) Bat phwong trinh (x* —4x* +4) —(x* —2x+1) <0
S (¢ -2 -(x=1<0 < (x* +x=-3)(x* -x-1)<0.
Bang xét dau
X . 1-J13 1= 14413 1445 -
2 2 2 2
x> +x—-3 + 0 - [ 0 + |+
x> —x—1 + | + 0o - | - 0 +
VT o0 - 0 + 0 - 0 -+

Duya vao bang xét ddu, ta c6 tap nghiém ctia bat phwong trinh da cho la:

Sz{—l—leﬁ;l—\/g}u{—l+«/l_3;l+\/g}‘

2 2 2

Vi du 2: Giai cac bat phuong trinh :

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [KE]
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a) X' -1 >0
(x* -3)(-3x" +2x+8)
4 4

A. S:[—«/g;—gju(—l;l) B. sz(—ﬁ;—gju( 3:2)

C. S=(—1;1)u(\/?_>;2) D. S:[—\E;—gju(—l;l)u(\gﬁ)
by x* +10< 2 F!

x -8
A. S=(2V2;3] B. S=[-3;-22)
C. S=[-3;-242)u(22;3] D. szﬂe\{iﬁ}

.....

a) Bang xét dau

x P —% -1 1 B2 +00
X2 -1 + I+ | + 0 - 0 + I + | +
x? -3 + 0 - I - | -1 = 0 + | +
-3x* +2x+8 - = 0 + 0 + I + 1 + 0 -
VT - [+ [ -0 + 0 - I+ 10 =

Dua vao bang xét dau, ta c6 tap nghiém cua bat phuwong trinh da cho la:

S= (—ﬁ;—%) U(—l;l)U(\/g;Z)

2 +1  2x*+1
x> -8 x> -8
2x2+1—(xz—8)(xz+10)20<:>812_X4 o
x -8 x -8
(9_X22)(9+X2)20@92_X2 >0
x -8 X" -8

Bang xét dau

b) Tacé x> +10< (x2+10)20

=

-
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VT - 0 + [ - [ + 0 -

Dua vao bang xét dau, ta c6 tap nghiém cuia bat phwong trinh da cho la

S=[-3;-242)u(2v2;3]

Vi du 3: Giai bat phuong trinh sau

|x2—x|—2
x"—x-1
A. S= (-0 —1]u( 5, “Z‘FJ
B. S=(—0;-1]U[2;+0)
C. S:(l_—\E;H\EJU[ZﬁOO)
2 2
D. S = (0 —1]u( = 1+‘F]u[2;+oo)
\fx +1 \/T
X +xfx 6
A. S=[-1,0] B. S=[1\3)

C.S=[-1,0]u[L3) D.S5=g

.....

a) Vi |x2—x|+2>0 nén

|X22—X|—220@(|X2—X|—2)(|X2—X|+2)ZOQ(XZ—X—Z)(XZ—X-FZ)ZO
x?—x-1 x?—x-1 x?—x-1
Bang xét dau
X = o 1-V5 1445 5 .
2 2
2 —x—2 + 0 - | — | - 0 +
2 —x+2 + | + | + | + | +
2 —x—1 + I + [l - [l + 0 +
(xz—x—2>(x2—x+2)
x?2=x-1 + 0 - [ + [ - 0 +

Dua vao bang xét dau, ta c6 tap nghiém ctia bat phwong trinh da cho la

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [KE]
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x>-1
x+1>0
b)DKXD:{ o {x#\B @{

2 43x-6%0
x+\/_x # x¢—2\/§

Vi \/x2+1+\ix+1 >0 nén

el et («/x2+1—«/x+1)(«/xz+1+\/x+1)
Mg()@ <0
X2 +3x -6 X2 +3x -6
x? =x

& — <
X2 +3x -6

Bang xét dau

x=>-1

x =3

0

x> —x + 0 + 0 - 0 + | +
x> +\3x—6 + 0 - -1 - 0 +
x> =X
x> +/3x—6 o -0+ 00— 1+

Dua vao bang xét dau va déi chi€u diéu kién, ta ¢ tap nghiém cta bat phuong trinh da cho la

S=[-1,0]ulL\3)
Nhin xét: O cau b ching ta phai dat diéu kién thi khi d6 céc phép bién d6i trén méi dam bao la phép bién
doi teong duoc.

Vi du 4: Tim m d& bat phuong trinh yx-m? —m (3— X+l

j <0 (*) conghiém .

x> —x*>=3x+3

A. 2<m B. m<1 C. 2<mx«1

m< -2
D.
m>1

Loi gidgi
x+1 (x—2)(3x2+3x—4)

Tacs ()17 X -x*-3x+3  © (x-1)(x*-3)
x>m?+m

<0 *)
x>m?+m

Bang xét dau

x mﬁ_ﬁﬂl & 0

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [K[§
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xX=2 - - - - - - 0 +
3x* +3x—4 + 0o - - 0+ + + +
x> -3 + + 0 - - -0 + +

(x—2)(3x* +3x-4)
(x-1)(x*-3) + 0 - I+ 0 - I+ A - 0 o+

(x—2)(3x* +3x-4)

(x-1)(x*-3)
[T o

6 6

Tap nghiém cua bat phuwong trinh <0 la

Do d6 bat phuong trinh (*) 6 nghiém khi va chi khi hé bat phwong trinh (**) c6 nghiém
oem’+m<2eom’+m-2<0<-2<m<1

Vay 2<m<1 la gid tri can tim.

2. Bai tap luyén tap.

Bai 4.102: Giai cac bat phuwong trinh sau

a) (4-3x)(-2x* +3x—1) <0

A. T=(—oo;1] B.T-|1,2
2 3

C. T:(—oo;l]u 1;é D.T= 1,‘1
2 3 2

b) x* +Xx—— <0
X +x-2

A T= _1_‘/5;—2 B.T= 1;_1“]B
2 2

C.T= _1_2‘/E ;—2}){1; _“2‘/%} D. T=(-21)

o) x* —x*=2x-1>0

AT :[_w;l%EJ B.T= (“T‘E;m]
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(x* —4)(-3x* +2x+8)

x2 —\/Ex

d)

A. T=(—2;1—\/§} B. T=[1;1+\/§J
C. T:(—2;1—\/E]u[1;1+\/ﬂ D. T:(l—ﬁ;l)

A.T=(-1;0) B. T=[1+x)
C. T=(-1,0)U[1;+x) D. T=(0;1)

.....

Bai 4.102: a) BXD :

X
—o0

N | =

4-3x + | + [+ 0 -

2x* +3x-1 -0 + 0 - | -

VT - 0 + 0 - 0 +

T :(—oo;%]u{l;é}

3

2 2 2
(X" +x)" —2(x +X)_3SO

b) Bpt <
) Bp X2 +x-2

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [&H]
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(x +x+1)(x +x— 3) x2+x—3

<0

X +x-2 x2+x—2

e

B

d) T=(—0;-2) u( j ) (25+o0)
e) T= (—21 J [11+\/_]

f) T=(-1;0)U[ 1;+)

> DANG TOAN 4: UNG DUNG TAM THUC BAC HAI, BAT PHUONG TRINH BAC HAI TRONG
CHUNG MINH BAT DPANG THUC VA TiM GIA TRI LON NHAT, NHO NHAT.
1. Phwong phap giai.
e Ta dua bat déng thirc vé mot trong cac dang ax® +bx+c >0, ax’ +bx+c>0, ax* +bx+c <0 hoic

>0 >0 <0 <0
ax® +bx+c<0 roi di chttng minh(theo tht tw) a , a , a hodc a .
A<0  |A<0 |A<O A<0

e Néu BDT can chiing minh c6 dang: A’ <4BC (hodc A’ <BC) ta cé thé
chting minh tam thttc f(x) =Bx” + Ax+C (hodc f(x) =Bx* +2Ax+C)

luén cung dau véi B. Khi d6 ta sé c6 A<0.

2. Cac vi du minh hoa.

Vi dy 1: Cho hai s8 thuc x,y . Chiing minh rang 3x* +5y° —2x—2xy +1>0

Loi gidi

Viét bat dang thic lai dwdi dang 3x* —2(y +1)x +5y* +1>0

Dit f(x) =3x" —2(y +1)x+5y” +1 xem y la tham s& khi d6 f(x) la tam thitc bac hai an x c6hé s6 a_=3>0
va

A'=(y+1)* =3(5y* +1) = ~14y* + 2y -2

Xét tam thirc g(y)=-14y” +2y—-2 c6hés6 a =-14<0 va A" =-27<0

Suyra A’ <0

Do d¢ f(x) <0 voimoi x,y.

Nhan xét: * Khi gap bai toan chitng minh BDT c¢6 dang: f(a,,a,,...,a, ) >0

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM [KLY
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Va

a,,..,a ma f(a,,a,,..a, )=g() lamot tam thitc bac hai véi an a, c6 hé sd a>0, ta co thé sit dung

dinh li vé d4du ctia tam thitc bac hai d€ chiing minh. Khi d6 g(a,)>0< A <0.

Vi du 2: Cho x,y,z 1as8 thuc. Chiing minh rang x> +y* +z” +X’y’z’ —4xyz+y’z" —2yz+1>0.

Loi gidi

Bat dang thic viét lai (1+yzzz)x2 —4xyz+y +7Z +y'Z —2yz+1>0

Dit f(x)= (1 +y’z? )x2 —4xyz+y’ +2° +y’z" —2yz+1,khi d6 f(x) la mdt tam thirc bac hai &n x c6 hé s6
a=1+y’z> >0 va A' =4y°Z’ —(1+y222)(y2 +2° +y’Z? —2yz+1)

=A =—(1+ y? —2yz+27’ —2y°7’ +y'z’ —2y°z’ +y’z* +y'z*)

Ap dung BDT a’ +b” >2ab ta cé

yiZ2+y°zt 22y°7°, yizt +1>2y°7" va yP+2° >2yz

Cong v€ véi vé€laisuyra A’ <0

Do dé f(x) 20, Vx,y,z . bPPCM.

Vidu 3: Cho a, b, ¢ 1a do dai ba canh ctia mdt tam gidc va x,y,z théa man: a’x+b’*y+c’z=0.Chimg

minh rang: xy+yz+2zx<0.

Loi gidi

* Néu trong ba s6 x,y,z c6 mdt s6 bang 0, chang han x=0 = b’y = —’z.

< 2.
:>xy+yz+zx=yz=—§z <0.

b’y +c’z
a2

*x,y,z#20.Do a’x+b’y+c’z=0 = x=—

b’y +c’

=Xxy+yz+2zx<0 <:>—(y+z)—2Z+yZSO
a

< f(y) =b’y’ +(b* +c” —a’)yz+c’z’ 0.

Tam thiic f(y) c6 A, = (b” +c*—a’)* —4b’c* | 2’.
b+c>a

Ib-clk
Vi{ S obe<b? 4+ —a’ <2be

= (b* +c” —a’)’ <4’ = A <0, Vz=f(y)20 Vy,z.

Vi du 4: (BDT Bunhiac6pski) Cho 2n s6 a,,a,,..,a,,b,,b,,..,b . Ching minh réng :
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(a,b, +a,b, +..+a b )* <(al +a] +..+a’)(b] +b; +..+b2).

Loi gidi
*Néu a’ +a: +...+a> =0= BDT hién nhién dung.
*Néu a’+a’+..+a> >0. Xét tam thtrc :
f(x) = (af +al+..+a’ )x2 -2(a,b, +a,b, +...+a_b_)x
+b] +b] +...+b?
=(a,x—b,)’ +(a,x—b,)* +...+(a_ x-b_ ) =20 Vx
=A=(ab,+a,b,+..+a b )’ -
—(a+al+..+a’)(b; +bl+..+b2)<0

<(ab, +a,b, +...+a b ) <(al +al +..+a’) (b +b’ +..+b’)

2 o a
bang thiiccd & L=—2=.=—"21
1

3. Bai tap luyén tap.
Bai 4.104: Tim tat ca cac gid tri cta y sao cho BDT sau dung véi Vx,zeR.

X* +9y? +52° +6xy —4xz—12yz—2z+1>0.

B. y<0 C. -

>
|
WIN
IA
<
WIN
IA
<
IA
o
w)
<
A
|
W |

Loi gidi
Bai 4.104: BDT da cho ding véi Vx,zeR < tam thitc {(x)20 Vx,z

(Trong d6 f(x) =x* +2(3y —2z)x+9y” +5z* —12yz—2z+1)
< A =By-2z)’ -9y’ +5z° -12yz—2z+1)

=-72"+23y+1)z—1<0Vz

oA :(3y+1)2—1$0@3y(3y+2)£0®—§§y§0,

Vay —% <y <0 lanhiing gia tri can tim.

Bai 4.105: Cho x,y,z>0thoa man: xy+yz+zx+xyz=4.
Chlj’ngminhré“mg: X+y+Z2Xy+yz+2zX.

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM 8|
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Loi gidi
.. S . NPT 4-yz
Bai 4.105: Ta gia st z=min{x,y,z} =z <1. Tk gia thiét > x=—"—
y+z+yz
4- 4-
Nén(1)®i+y+zz(y+z)i+yz
V+z+yz y+z+yz

Sfy)=(1+z-2°)y’ +(z2° +z—4)y +(z-2)* 20.
Tam thtre f(y)cohés6 a=1+z-2z> >0 (do z<1) va c6 biét thiic: A=z(z-1)*(52-8)<0=f(y) >0 dpcm.

Déng thitc xay ra < x=y=z=1 hodc (x;y;z)=(2;2;0) va cac hoan vi.

Bai 4.106: Cho céc s6 thuc dwong x,y,z. Chting minh rang:
xzy +20> +y* +z°)+8 > 5(x+y+z) (THTT).

Loi gidi
Bai 4.106: Trong ba s0 X,y,z ludn ton tai hai s6 cung khong nho hon 1 hodc cung khéng 16n hon 1. Ta gia st
hai s6 d6 la x va y. Khi d6 ta co:

x-)(y-1)20e=xy2x+y-1 =>xyz2xz+yz—-z.

= xyz+2( +y° +2°)+82 xz+yz—z+2(x* +y° +2°)+8.
Nén ta chirng minh:

xz+yz—z+20> +y° +2°) +8 2 5(x+y +z) < f(z) =22 +(x+y —6)z+2(x> +y*) =5(x+y)+8>0 .
Tam thtic f(z) €6 a=2>0 va A =-15x" +2(y +14)x— 15y + 28y —28

A, la tam thitc bac hai an x, ¢ a=-15<0 va A =-224(y-1’<0 = A, <0=1(z)>0 (dpcm). Déng thiic

xdyra < x=y=z=1.

Bai 4.107: Cho c4c s6 thuc x,y théa man bat phwong trinh 5x° +5y” —5x—15y +8 <0 . Tim gia tri nho nhat
cua biéu thirc S =x+3y.

A2 B.3 C4 D.5
Loi gidgi
Bai 4.107: Cho c4c s6 thuc x,y théa man bat phwong trinh 5x* +5y” —5x—15y +8 <0 . Tim gia tri nhé nhat
cua biéu thirc S =x+3y.
HD: Do S=x+3y = x=5-3y , thay vao gia thiét 5x* +5y> —5x—15y +8 <0 va viét theo hé s6 cua bién y
ta thu duoc
50y? —30Sy + 552 — 55 +8 < 0(*)

Vi bt dang thic trén ding véi moi y néntacé A >0, tic la
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900S? —4.50.(55% —55+8) > 0

Bién ddi twong dwong ta thu dwoc —100S +1000S—1600 < 0

hay 100S* —1000S+1600 <0 <>2<S<8

Khi S=2 thay vao (*) duoc 50y2—60y+18£0©y=§ nén x=5-3y=2-

[6; 3 Ne)
gl |

Khi S$=8 thay vao (*) duoc 50y2—240y+288£0<:>y=%:x:S—3y=8—%=§

maxS=8,minS=2

Bai 4.108: Cho a,b 1a cic s6 thuc thoa man a’ +b” =4a—3b. Tim gia tri Ién nhat va nhé nhat caa biéu thirc

P =2a+3b.
A 944513 B 94513 c 91413 b 944513
) 18 ) 18 ) 18 ) 8
Loi gidi

BAi 4.108: Tacod: P=2a+3b—b=1 22

Thay vao biéu thtic phia trén ta duoc:

P-2a
3

a2+(%)2:4a—3( )< 13a% —2(27 +2P)a+9P +P? =0

Ta can tim P d€ phuwong trinh trén ton tai a. Ttc 1a ta phai cé:

AN =—9P? _9P4+729>0 < _9_;185 13 _pe _9+f§‘ﬁ

Bai 4.109: Cho céc s6 thuc x,y,z théaman x* +y* +z° =5 va x—y+z=3 . Tim gi4 tri lén nhat

_X+y-2
z+2

P

A0 B.1 C.2 D.3
Loi gidi

(x+y) +(x-y)
2

Bai 4.109: Ttr diéu kién ta c6 x* +y” = =5-7 :>(x+y)2 =10-27’ —(E’;—z)2
Do d6 (x+y) =1+6z-32°
D@ thiy z#—2.Taco P(z+2)+2=x+y

Do d6 [P(z+2)+2] =1+6z-32*
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& (2+2) P*+4(2+2)P+4=1+62-32°
@(PZ +3)z2 +(4P2 +4P—6)Z+4P2 +8P+3=0

A, 20 (2P +2P—3)2 ~(P?+3)(4P* +8P+3)>0
Phuong trinh c6 nghiém &n z khi va chi khi 6
= —2—3 <P<0

Tacé P=0 khi x=2,y=0,z=1

P:—% khi x:Q,y:—@, ZZZ
23 31 31 31
Bai 4.110: Cho a,b,c 1a s8 thuc. Chting minh rang 2(a+b+c—ab—bc—ca+1)* +(ab+bc+ca—-2)* >3
Loi gidi
ab+bc+ca£2—\ﬁ

Bai 4.110: Néu . thi bat déng thirc dé dang dwoc chitng minh.
ab+bc+ca> 2+\/§

Xét truong hop nguoc laiZ—\ES ab+bc+ca £2+\E .Taddtx=a+b+c,y=ab+bc+ca .
B4t dang thitc can chiing minh tro thanh

2(x—y+1) +(y—-2)* 23 < 2x* —4x(y - 1)+ 3y’ -8y +3>0 .

Dt f(x) =2x* —4x(y —1)+3y* —8y +3 . Ta dé dang tinh duoc

A’y =4y =17 ~23y* -8y +3) =2y +8y -2 =2 y-2-3) | y-2+3) | <0.

Theo dinh li vé d4u ctia tam thitc bac hai thi bai toan dwgc chirng minh.

Bai 4.111: Cho a va b 1a cic s& thiec thoa man 9a’ +8ab+7b” <6 . Chting minh réng 7a+5b+12ab<9.
Loi gidi
Bai 4.111: Xét tam thitc bac hai f(a)=9a” —(4b+7)a+7b* —=5b+3 véi b la tham s§

Tacé A, =(4b+7) —36(7b* —5b+3)=-59(2b—1)" <0
Suy ra f(a)>0<>9a’ —(4b+7)a+7b* —5b+3 >0

< 7a+5b+12ab—-9<9a* +8ab+7b* -6

Theo gia thiét ta c6 9a® +8ab+7b” <6 nén 7a+5b+12ab<9.

Bai 4.112: Cho cac s6 thie khong am x,,z thoa man: x+y+z=1 . Tim gia tri 16n nhat

cta: P=9xy+10yz+11zx.

GIAO VIEN MUA FILE WORD LIEN HE 0946798489§6. DAU CUA TAM ¥
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A. maxP:% B. maxPzﬁ C. maxPzg— D. maxP=—-
Loi gidi
Bai 4.112: D€ y rang, véi gia thiét x+y+z=1thi
P=9xy+10yz+1lzx = 9xy+z(10y+11x) = 9xy+(1—x—y)(10y+1lx)
Khai trién va rut gon, ta thu dwoc
P =—11x* —10y® +11x+10y —12xy
Twong duong voi
11 +(12y ~11)x+10y* 10y +P=0  (*)
Coi day 1a tam thitc bac hai dn x, do diéu kién ton tai ctia x nén suy ra (*) phai c6 nghiém, tic
A=(12y—11)? —44(10y* 10y +P) > 0

Hay —296y° +176y +121—44P > 0

74( , 22 121
Tuong duong P<— 2| y? - 22,121
Hong CHong 11(y 377 296j

Taco y* -

22 121 5445 74 5445 495
—y-——2- Suyra P<| — || -——— |=—
377 29 10952 11 10952 ) 148

Vay maxP = 495
148

C. BAI TAP TRAC NGHIEM TU LUYEN.
TONG HOP LAN 1.

Cau l. Tap nghiém ctiabat phuwong trinh x> +4x+4>01a:
A. (2;+0). B. R. C. R\{-2}. D. R\ {2}.

Cau 2.  Tap nghiém ctiabat phwong trinh x* —6x+9 > 01a:
A. (3;+). B. R. C. R\{-3}. D. R\{3} .

Cau 3.  Tap nghiém ctiabat phuwong trinh x* +6x+9 >0 la:
A. (3;+). B. R. C. R\{-3}. D. R\{3} .

Cau 4. Tap nghiém ctabat phwong trinh x* +2x+1>01a:
A. (1;+0). B. R. C. R\{-1}. D. R\{1} .

Cau 5. Tap nghiém ctabat phwong trinh x> —2x+1>01a:
A. (L;+w). B. k. C. R\{-1}, D. R\{1} .

Cau 6. Tam thiic y =x*>—2x—-3 nhan gia tri duwong khi va chi khi

GIAO VIEN MUA FILE WORD LIEN HE 0946798489C. BAI TAP TRAC K]
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A. x<-3 hoac x>-1. B. x<-1 hoac x>3. C. x<-2 hoac x>6. D. -1<x<3.

Cau 7. Tam thiic y=x*>—12x—13 nhan gia tri am khi va chi khi

A. x<-13hoac x>1. B. x<-1 hodac x>13. C. -13<x«<1. D. -1<x<13.
Cau 8. Tam thtic y=-x>—3x—4 nhan gia tri am khi va chi khi

A. x<—4 hoac x>-1. B. x<1 hoac x>4. C. 4<x<+4. D. xe R.
Cau 9. Tam thitc ndo sau day nhan gid trj am véi moi x <2 ?

A. y=x>-5x+6. B. y=16-x".

C. y=x"-2x+3. D. y=—x"+5x-6.
Cau 10. Tap nghiém cta bat phuwong trinh x* —1>0 1a:

A. (1;+oo). B. (—1;+oo).

C. (-11). D. (—o0;-1)U(TL;+0).

Cau 11. Tap nghiém caa bat phwong trinh x* +x-1>0 la:

A R. B. (—oo; —1—2\/§]U(—1;\/§;+®]‘

c (—1—5 ;—“ﬂ D. (o145 1),

2 2

Cau 12. Tap nghiém ctiabat phwong trinh x* —4x+4 >0 la:
A. (2;+0). B. R. C. R\{-2}. D. R\{2}.

Cau 13. Tap nghiém cua bat phuong trinh x* —442x+8 <0 1a:

A. (—00;2\/5). B. R\{zﬁ}. C.O. D. R
Cau 14. Tap nghiém cta bat phuong trinh x> —x—-6<0 la:

A. (—0;-3)U(2;40). B. (-3;2).

C. (-2;3). D. (—o0;-2)U(3;+0).

Cau 15. Tap nghiém cta bat phuwong trinh x* <9 la:

A. (-3:3). B. (—;-3).

C. (—0;3). D. (—o0;-3)U(3;40).
Cau 16. Tap nghiém ctiabat phwong trinh x* —632x+18 >0 la:

A. (3\/§;+oo). B. [3\/5;+oo). C.o. D. R.

CAau 17. Tap nghiém cita bit phuong trinh x* + (3 +2 )x+/6 <0 1a:

GIAO VIEN MUA FILE WORD LIEN HE 0946798489C. BAI TAP TRAC [
NGHIEM TU LUYEN.



Cau 18.

Cau 19.

Cau 20.

Céu 21.

Céu 22.

Céau 23.

Céau 24.

A. (\/5\/5) B. [\/5\/5} C. (—\/5;\/5)- D. [—\/5;—«/5]

Ménh dé nao sau day la ménh dé dung ?
A.Néu a’ >0 thi a>0. B.Néu a’ >a thi a>0.

C.Néu a’ >a thi a<0. D.Néu a<0thi a*>a.

x?+2x—8

Tap nghiém cua bat phwong trinh —————— <0 la:
|X + 1|
A. (-4-1)u(-1,2). B. (—4;-1).
C. (-1,2). D. (-2;-1)u(-1;1).
Tap nghiém cua bat phuwong trinh % <0 1la
X —

SRt
(1) 0.

Téap xac dinh ciaham s8 y =+4/8-x* 1a
A (-242,242). B.[-2V2;242].
C. (—oo;—Z\/E)U(Z\/E;+OO).D. (—OO,‘—Z\/E:IU[Z\/E;+OO).

Tap xéac dinh ctia ham s8 y =5-4x—x* 1a
1
A.[-5:1]. B. {—g,l]
1
C. (—oo;—5]u[1;+oo). D. [—oo;—g}u[l;-i-oo).

Tap xéac dinh ctia ham s8 y =+/5x”> —4x -1 la

1 1
A. (—w;g}u[l,%oo). B. {—g,‘l]
C. L—w'—l}u[l'ﬁw). D. [—00'—1 U[l'+oo).
4 5 4 7 5 7
Tap xac dinh cia ham s6 y = #% la:
x* +5x—
A. (—o0;—6 | L[ 1;+00). B. (—6;1).
C. (—oo;—6)u(1;+00). D. (—oo;—l)u(6;+00).

GIAO VIEN MUA FILE WORD LIEN HE 0946798489C. BAI TAP TRAC
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Céu 26.

Céu 27.

Céu 28.

Céu 29.

Céau 30.

Céau 31.

Tap nghiém ctia bt phwong trinh [x* +x+12|>x* +x+12 1a

A.D. B. R.

C. (—4-3). D. (—o0;—4)U(-3;+0).
Tap nghiém ctia bt phuong trinh [x* —x—~12|>x+12-x la

A. (—0;-3)U(4+0). B. (—o0;—4)U(3;+0).
C. (-6;-2)u(-3;4). D. (-4;3).

Biéu thirc (rn2 + 2)x2 —2(m-2)x+2 ludn nhén gié trj dwong khi va chi khi:

A. m<—4 hodc m=>0. B. m<—4 hoac m>0.
C. 4<m«<0. D. m<0 hoac m>4.
Tép xéc dinh ctia ham s8 y = VX + x—2 + —— -~
.
A. (3;+oo). B. [3;+oo).
C. (—o051)u(3;+0). D. (1,2)u(3;+0).
Tap xac dinh ctia ham s8 y = x* —3x+2 + \% 1a
A. (-3;+0). B. (-3;1]u[2;+0).
C. (-3;1]u(2;+). D. (-3;1)u(2;+).

Tap nghiém cuabat phuong trinh Jx-2x<0 1a

o (L), o (o]
C. [o;ﬂ. D. {o}u[%;m}

Tap nghiém cua bat phwong trinh 1o la
X

L), 5 (o).

c. (_oo;o)u(%;mj. D. (~=0;0).

GIAO VIEN MUA FILE WORD LIEN HE 0946798489C. BAI TAP TRAC
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Cau 32. Tap nghiém cta bat phwong trinh ESGEEHN
m

A. (-2;0) B. (—0;-2)

C. (—2;+00) D. [—oo;%j(/(lﬁoo)
Cau 33. Tap nghiém cta bt phuong trinh X21+_XX‘1 >—x la

N 5 (L]

C. (1;40) D. (—oo;%)(/(lﬁoo)'

CAu 34. Tap nghiém cua bat phuong trinh x —3x <0 la

i) [

1 1

c. {0} U[§;+ooj' D. {O}U{a;m)

Cau 35. Tap nghiém cta bat phuong trinh 1.1y
x4

A. (0;16] B.[0;16] C. (0;4] D. [16;+0)

Cau 36. Tap nghiém caa bat phuwong trinh H—:/F;H >31a
X
A [1;+0) B. [0;+%0) C. (0;+00) D. (0;1]

Céu 37. Phuong trinh (m+2)x* —3x+2m—-3=0 c6 hai nghiém trai ddu khi va chi khi
3
A. m<-2, B. —2<m<§
3 y 3
C.m>§ D. m <—-2 hoac m>§

Cau 38. Tap nghiém ctia phuong trinh |x2 —5x+ 6| =x"-5x+6 la
A. {23} B. (2;3)
C. (—00;2) U(3; +oo) A D. (—00;2] U[B; +oo) A

Cau 39. Tap nghiém ctia phwong trinh [x* —7x +12| =7x-x>-12 la

GIAO VIEN MUA FILE WORD LIEN HE 0946798489C. BAI TAP TRAC L)
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A. {34} B. (3;4)

C.[34] D. (—o0;3|U[ 4;+%0)

[x* =7x+10| X2 =7x+10

Céu 40. Téap nghiém ctia phuwong trinh la
x-3 x-3
A. [5;4+0) B. (3;5] C.[25] D. (5;+%)
2 -8x+12 _
Céu 41. Tap nghiém cua bat phuwong trinh |X \ISXT: | > X’ \/:XT:H la
A. (2;6). B. (2;5). C. (-6;-2). D. (5;6).

Cau 42. Néu 2<m<8 thi sd nghiém cta phuong trinh x* —mx+2m-3=01a
A.0. B. 1.
C.2. D. Chwa xac dinh duoc.

Cau 43. Phwong trinh (m + 1)x2 —x—3m+4 =0 c6 hai nghiém trai ddu khi va chi khi

A. m <-1 hodc m>% B. m<-1 hoac m>%
C.m>é D. —1<m<é
3 3-

Cau 44. Phuong trinh x> —mx—2m =0 c6 nghiém khi va chi khi
A. m<-2 hodc m=>0. B. m<0hodc m=>8.

C. 8<m<0. D. m<-8 hoac m>0.

Cau 45. Phuong trinh x* —mx+m”+m =0 c6 nghiém khi va chi khi

A.OSmSé, B. —éﬁmSO. C. —1£m£0. D.OSmSl.
3 3 3 3
A 2-x
CAu 46. S6nao sau day la nghiém ciia phuong trinh P | 22
«/xz -x+1 \/xz -x+1
4
A. 0. B. 4. C.4. D. —.
3
Cau 47. Phuong trinh mx® —2mx+1=0 c6 nghiém khi va chi khi
A. m<0 hoiac m=>1. B. m<0 hodc m=>4.
C. m<0 hodc m=>1. D. 0<m<1,
Cau 48. Phuong trinh x> —2(m+2)x+m’ -m—6=0 c6 hai nghiém trai ddu khi va chi khi
A. m<-2. B. 3<m<2. C. m>-2 D. 2<m<3.

Cau 49. Phuong trinh x* —4mx+m+3=0 vd nghiém khi va chi khi

GIAO VIEN MUA FILE WORD LIEN HE 0946798489C. BAI TAP TRAC &[]
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A. m<1. B. —Z<m<1. C.ms_z?)hoéc m=>1. D. —%Smsl.
Cau 50. Phuong trinh x* —(m+1)x+1=0c6 nghiém khi va chi khi

A. m>1. B. 3<m«<l1.

C. m<-3 hoac m=>1. D. 3<m<1.
Cau 51. Phuong trinh x* —mx—m =0 v6 nghiém khi va chi khi

A. -1<m<0. B. 4<m<0.

C. 4<m<0. D. m<—4 hoac m>0.

A x+m=<0 (1
Cau 52.  Cho hé bat phuong trinh 1 ( )2
X -x+4<x" -1 (2)

Hé da cho c6 nghiém khi va chi khi:

A. m<-5. B. m>-5. C. m>5. D. m <5.
Cau 53. Tap xdc dinh ctia ham 8 y = x> —x+1+ 14 1a

X+

A. R. B. R\{4}. C. R\{-4}. D. (—4;+).
Cau 54. Tap xéc dinh ctia ham s8 y = /4x—3 O +5x-6 1a

A. [L4). B. | 240 | c|3a] D.|-3|

4 4 54
Cau 55. Tap xac dinh ctia ham s& y:\/x2+x—2 +42x-3 1a
3 3 3
A. | 1;+00). B. |-2;1 —;+00 | C.| =400 | D. | —;+0 |
v Fog3re) e )

Cau 56. Phuong trinh x> —2(m-2)x+m’-m—-6 =0 c4 hai nghiém d&i nhau khi va chi khi

A . m=2. B. 3<m<2.

C. m<-2 hodac m>3. D. 2<m<3.

CAu 57. Hai phuong trinh x* +x+m+1=0 va x* +(m+1)x+1=0 cung vd nghiém khi va chi khi

A. 0 <m<1. B._Z3<m<1.
3. . -5
C. m<— hoac m> 1. D. —<m«<l1.
4 4
Cau 58. Tap nghiém ctia bat phuong trinh LR
x-3 x+3
A. (—0-3]U[3;4). B. R
C. (3;+00). D. (—oo;—3)U(3;+oo).
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Cau 59.

Céau 60.

Céu 61.

Cau 62.

Céu 63.

Cau 64.

Cau 65.

CAau 66.

Céau 67.

Cau 68.

1
2x-3

A. %)+°° : B. z;+<>0 4 C. g;+oo , D. §;+oo .
3 3 2 2

Céc gid tri cia m d€ phuong trinh 3x* +(3m —1)x +m” —4 =0 c6 hai nghiém trai d&u 1a

Tap xéac dinh cia ham s6 y = Vx* +x+2 + 1a

A. m<4. B. 2<m<2.
C. m<2. D. m<-2 hodac m>2.
, x* -1
Tap xac dinh cia ham s6 y = - la
A. (—o0;-1]. B. [-L;0)\{1}. C. (-o-1]U(Lo).  D.(-o91).
Tap nghiém ctuia bat phuwong trinh 2 -3x+d >1la:
X +2
A. (—oo; —1) U(2,‘4m) . B. (—oo; —2) U(—l,' +oo) )
C. (—oo;l)U(2;+oo), D. (—oo;Z)U(4;+OO).
Tap hop céc gia tri cia m d€ phuong trinh (m—Dx_ (m+2)x-2m+1 cé nghiém la
Ja—x2 Ja—x2
A. [i,gj B. (_—S,Zj C. [E,Zj D. R.
2°2 2°2 2°2
Tap hop céc gié tri cia m dé phuong trinh Vx—1+ a —n; = 2m1 c6 nghiém la
X— X—
A. [l;+ooj, B. (—oo;lj, C. (1; +oo), D. |:1;+ooj .
3 3 3
x* +3
Tap xac dinh ctahams6 y= |[—— la
1=
A. (=0 -1) U (1;0). B. (-11). C. R\{1;-1}. D. [-L;1].

Tép hop céc gid tri cia m d€ phuong trinh m*(x—1) =—2x-5m+6 ¢6 nghiém duong la

A. (—oo;—l)U(—6;oo). B. (—1;6). C. (—oo;Z)U(?);oo). D. (2;3).

Tap hop céc gia tri cia m d€ phuong trinh c6 nghiém la

x  5-2m
- =%
A. (2;3). B. . C.[23]. D. (-1;1).

Cho biéu thiec M =x>+3x+2, trong d6 x la nghiém cua bat phuong trinh x> —3x+2<0. Khi
do
A. M<0. B. 6<M<12.

GIAO VIEN MUA FILE WORD LIEN HE 0946798489C. BAI TAP TRAC &)
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C. M>12. D. M nhan gi4 tri bat ki.

CAu 69. S6duong x thod man bat phuong trinh +/x < 3x khi va chi khi

A. x>09. B.x>1_ C.x<l_ D.x>l.
3 9 9

Cau 70. Tap hop tat ca cic gid tri ciia m d€ phuwong trinh bac hai x* +2(m +1)x+3m =0 cé nghiém la
A. {0}. B. ®\{0}. C. R, D. 2.

Cau 71. Phuong trinh mx*> —mx+2 =0 c6 nghiém khi va chi khi
A. m<0 hodc m=>8. B. m <0 hoac m=>8.

C.0<m<8. D. 0<m<8.

Cau 72. Tap nghiém ctia bat phuong trinh x+1 <2x-11a.

Mebfn) sfe) <Y o

Cau 73. Néu 1<m <3 this6 nghiém ctia phuong trinh x* —2mx+4m-3=0 1a bao nhiéu.

A.0 B.1 C.2 D. Chua xac dinh

duwoc

Cau 74. Néu 1<m<?2 thi s6 nghiém ctia phuong trinh x* —2mx+5m—6 =0 1a bao nhiéu.
A.0 B.1 C.2 D. Chua xac dinh

dwoc

Cau 75. B4t phuong trinh: mx* —mx+3 >0 véi moi x khi va chi khi.
A. m<0 hodc m>12 B. m <Ohodc m>12

C.0<m<12 D. 0<m<12
Cau 76. Tam thiic f(x)=2mx* —2mx—1 nhan gia tri Am véi moi x khi va chi khi.

A. m<2 hodac m>0 B.m <-2hodac m=0

C.2<m<0 D. 2<m<0

Cau 77. Bat phuong trinh x* —x +i <0 c6 tap nghiém la.

S

TONG HOP LAN 2.

Cau 1. Cho tam thirc bac hai f (X) = X2 —bx +3. Véi gia tri nao ctia b thi tam thite f(x) c6 hai nghiém?

A be[-243;243]. B. be(-243;243).
C. be(—oo;—Z\/g]u[Z\/éﬁoo). D. be(—w;—2\/§)u(2\/§;+oo).
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CAu 2. Gia tri ndo cuam thi phurong trinh x* —mX+1-3mM=0 c6 2 nghiém trai d&u?

A.m>%. B.m<%. C.m>2. D. m<2.

Cau 3. Gia tri nao cua m thi phuong trinh (M—1)x* —2(M-2)x+m-3=0 c6 2 nghiém tréi d&u?
A. m<1. B. m>2. C. m>3. D.1<m<3.

Cau 4. Gia tri nao cuam thi phuong trinh (m-3) X2 + (m+3)x—(m+1)=0 (1) c6 hai nghiém phan biét?

A. me(—oo;?ju(lﬁoo)\{S}. B. me[%s;lj.
C. me(?;—i-wj. ax’ —x+a>0,vxe RD. meR\{?)}.

Cau5. Tim mdé (m+1)x2+mx+m<0,‘v’xeR?
-4 4
A. m<-1. B. m>-1. C.m<—. D. m>—.
3 3
Cau 6. Tim m dé& f(x)zxz—2(2m—3)x+4m—3>0,Vxe/R’ ?
A.m>§. B.m>§. C.§<m<§. D.1<m<3.
2 4 4 2

Cau 7. Vi gid tri nao cua a thi bat phwong trinh ?

1
A. a=0. B. a<0. C.O<a£%. D'aZE‘
CAu 8. Vi gi tri ndo ciia m thi bat phuong trinh X? —X+M<0 v nghiém?
1 1
A. m<1. B. m>1. C.m<Z. D.m>Z.

Cau 9. Tim tap xac dinh ctia ham s6 y = \2x% —5x+2
A. (—oo;ﬂ. B. [2;+0). C. (—oo;%:|u[2;+00). D. EZ}

CAau 10. Véi gia tri nao ctia m thi phwrong trinh (m—1)x* —2(m —2)x+m—3 =0 c6 hai nghiém x,,x, va
X, +X, +x,X, <17

A.1<m<2. B. 1<m<3. C.m>2. D. m>3.
Céau 11. Goix,,x, la nghiém phan biét ctia phuong trinh x* —5x+6 =0. Khang dinh nao sau dting?

A. x, +x,=-5. B. x> +x,>=37. C. x,x, =6. D.

ﬁ+x_2+E:0.
X, X 6
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Cau 12. Cac gia tri mlam cho biéu thitc x* +4x+m—51udn ludn duong 1a:

A. m<9. B. m>9. C. m>9. D. med.
Cau 13. C4c gia tri m dé tam thic f(x) = x> —(m+2)x+8m+1 d6i dau 2 lan 1a
A. m<0hodac m>28. B. m<0hodac m>28. C. 0<m<28. D. m>0.

Cau 14. Tap x4c dinh ctia ham s8 f(x) =2x> —~7x-15 la
A. [—oo;—%ju(S;—i-oo). B. (—oo;—g}u[S,’-i—oo).
C. (—w;—%]u[5;+oo). D. (—oo;%}u[5,'+oo).

Cau 15. Dau ctia tam thitc bac 2: f(x) = —x* + 5x — 6 dureoc xac dinh nhu sau
A. f(x)<0véi 2<x<3 va f(x) >0 véi x<2hodc x>3.
B. f(x)<0vdi 3<x<-2 va f(x)>0 vdi x<-3hodc x>-2.
C. f(x)>0vdi 2<x<3 va f(x) <0 vdi x<2hodc x>3.
D. f(x)>0vdi -3<x<-2 va f(x)<0 vdi x<-3hodc x>-2.
Cau 16. Gia tri cia m 1am cho phuong trinh (m—2)x* —2mx+m+3 =0 c6 2 nghiém dwong phan biét la:
A.m<6vam=#2. B. m<0 hoac 2<m<6.

C.2<m<6. D. m>6.
Cau 17. Cho f(x) =mx* —2x—1. Xac dinh m d¢€ f(x) <0véi xe R .

A. m<-1. B. m<O0. C. -1<m<0. D. m<1 va
m=0.

Cau 18. Xac dinh m dé phuong trinh (m—3)x> +(4m —5)x* +(5m +4)x+2m+4 =0 cé ba nghiém phan
biét bé hon 1.

A. —%<m<0 hodc m>3va m#12. B. —%<m<0 hodc m>3va m=#4.

C.med. D.O<m<§.

Cau 19. Cho phuong trinh (m—5)x* +(m—1)x+m =0 (1). Vi gia tri nao cta m thi (1) ¢6 2 nghiém
x,,X, thoa x; <2<x,.
A.m<2. B.2<m<5. C.m=5. D.QSmSS.
7 7 7
Cau 20. Cho phuong trinh x> —2x-m =0 (1). Vi gid tri nao ctia m thi (1) ¢ 2 nghiém x, <x, <2.

A. m>0. B. m<-1. C. -1<mx<0. D.m>—i.

Cau 21. Cho f(x)=-2x" +(m-2)x—m+4. Tim m d¢ f(x) khong dwong véi moi x.

GIAO VIEN MUA FILE WORD LIEN HE 0946798489C. BAI TAP TRAC &K/
NGHIEM TU LUYEN.
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A.megd. B. me R\ {6}. C. meR. D. m=6.

Cau 22. X4c dinh m dé€ phwong trinh (x —1)[x2 +2(m +3)x +4m + 12] =0 ¢4 ba nghiém phan biét 16n hon -

1.
A.m<—Z. B. —2<m<1vém¢—E.
2 9
C. —Z<m<—lvé1m¢—£. D. —Z<m<—3 vémi—g.
2 9 2 6

Cau 23. Phuong trinh (m+1)x* —2(m-1)x+m’ +4m-5=0 c6 dting hai nghiém x,,x, thod 2<x, <X, .
Hay chon két qua dung trong cac két qua sau

A 2<m<-1. B. m>1. C. 5<m<-3. D. 2<m<1.
Cau 24. Cho bat phwong trinh (2m +1)x* +3(m+1)x+m+1>0(1). Véi gia tri ndo ctia m thi bat phwong

trinh trén v6 nghiém.

A.m;t—%. B. 5<m<-1. C. 5<m<-1. D.med.

Cau 25. Cho phuong trinh mx* —2(m+1)x+m+5=0 (1). V4i gia tri nao ctia m thi (1) ¢6 2 nghiém

x,,X,thod x, <0<x,<2.

A. -5<m<-1. B. -1<m«<5. C. m<-5 hoac m>1. D. m>-1va
m=0.

Cau 26. Cho f(x)=-2x> +(m+2)x+m—4.Tim m &€& f(x) am véi moi x.
A. -14<m<2. B. -14<m<2.
C. 2<m<14. D. m<-14 hodgc m>2.

Cau 27. Tim m dé€ phuong trinh x* —2(m +2)x+m +2 =0 c6 mdt nghiém thudc khoang (1;2) va nghiém
kia nho hon 1.

A. m=0. B. m <—-1hodc m>—§.
C.m>—2. D. —1<m<—2.
3 3

Cau 28. Cho f(x)=3x* +22m-1)x+m+4. Tim m dé f(x) am véi moi x.

A.m<—lhoécm>1zl. B. —1<m<1zl. C. —1741<m<1. D. -1<m<—.

DAP AN

GIAO VIEN MUA FILE WORD LIEN HE 0946798489C. BAI TAP TRAC [&[§
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Caul. Néu a>b va c>d. thi bat dang thirc nao sau day ludn ding?
A. ac>hd. B.a-c>b-d. C.a-d>b-c. D. —ac>-hd.

Cau2. Néu m>0, n<O0 thi bat dang thirc nao sau day luon dung?
A.m>-n. B.n—m<0 . C.—-m>-n. D. m—n<0.

Cau3. Néu a,b vac lacacsdbatkiva a>b thi bat dang nao sau day dung?

A. ac>bc. B. a® <b* C.a+c>b+c. D.c-a>c—bh.

Cau4. Néu a>b va c>d thi bat ddng thirc ndo sau day ludn dung?

A.3>g. B.a-c>b-d . C. ac>bd. D.a+c>b+d.
C
Cau5. Bat dang thirc nao sau day dung v6i moi sb thuc a?

A. 6a>3a. B. 3a>6a . C. 6-3a>3-6a. D. 6+a>3+a.
Cau 6. Néu a,b,c 1a cac s6 bat ki va a<b thi bat dang thirc nao sau day ludn ding?

A. 3a+2c<3b+2c. B.a’<b*. C. ac>bhc. D. ac<bc.
Cau7. Néua>b>0, c>d >0 thi bat dang thirc nao sau diy khong ding?

A. ac>bc. B.a-c>b-d. C.a’>b* D. ac>hd.
Caus8. Néu a>b>0, c>d>0. thi bat dang thirc nao sau diy khong ding?

A. a+c>b+d. B. ac>bd. C.§>E D.§>9

c d- b ¢ -

Cau9. Sip xép basé V6++/13,19 va 3+16 theo thir tu tir bé dén 16n thi tht tw dang 1a
A. 19,3 +16,/6 +\13. B. \3++/16,119,/6 +13.
C. V19,16 +13,4/3+4/16. D. V6 +4/13,4/3++/16,419.

Cau 10. Néu a+2c>b+2c thi bat dang thirc nao sau ddy ding?

A -3a>-3b. B.a*>b* C.2a>2b. D.1<%.
a

Cau11. Néu 2a>2b va —3b<—3c thi bat ding thiic nao sau ddy dung?
A a<c. B.a>c. C.-3a>-3c. D. a*>c*

Cau 12. Mot tam gidc co do dai cac canh 13 1,2, x trong d6 X 1a s6 nguyén. Khi d6, X bang
Al. B.2 . C.3. D. 4.

Cau 13. Véi sb thuc a bat ki, biéu thirc nao sau day c6 thé nhan gia tri am?
A a’+2a+1. B. a’+a+1. C. a*-2a+1. D. a®>+2a-1.

Cau 14. Vi sb thuc a bat ki, biéu thirc nao sau day luén luén dwong.
A. a’+2a+1. B. a®+a+1. C. a*-2a+1. D. a’+2a-1.

Cau 15. Trong cac $b 3+\/§, «/E , 2+«/§ 4
A. s nhé nhat 1415 , s6 16n nhét1a2++/3  B. s nho nhdt 1a 2++/3, s6 16n nhét 1a 4 .
C. sé nhé nhét 1a \/15, s6 16n nhit 13 3++/2. D. sé nho nhét 1a 2++/3, sé 16n nhit 1a 3++/2.

Cau 16. Cho hai sb thuc a,b sao cho a>b. Bit ding thirc nao sau diy khong diing?



Cau 17.

Cau 18.

Céu 19.

Cau 20.

Cau 21.

Céu 22.

Céau 23.

Cau 24.

Céau 25.

Cau 26.

Aa*>b*

B. 2a+1<-2b+1. C. b—a<0.

D.a-2>b-2.

Néu 0<a<1 thi bit dang thirc ndo sau diy dung ?

A.1>x/§. B.a>l.
a a

C.a>«/§ )

D.a®>a?.

Cho a,b,c,d 1a cac s6 thuc trong d6a,c =0 . Nghiém cta phuong trinh ax+b =0 nhd hon

nghiém cua phuong trinh cx+d =0 khi va chi khi

A.9<E : B.9>£.
a d a d

Néu a+b<a va b—a>b thi bat dang thirc nao sau diy dang?

A. ab>0. B.b<a.

C.E>E ) D.9>9.
d ¢ a ¢
C. a<bh<0. D.a>0vab<0.

Cho a,b,c 14 d6 dai ba canh ciia mot tam giac. Ménh d& nao sau ddy khong diing ?

A a’<ab+ac B. ab+bc>Db*

C.b*+c*<a’+2bc. D.b*+c®>>a’+2bc.

Cho f (x)=x—x". Két ludn nao sau day la dang?

A. f(x) c0 gia tri nho nhit br:ing% .

C. f(x)c6 gia tri nho nhit bang —% :

Cho ham sb f (x)=

1
X +1

B. f(X)co gia tri 16n nhét bang 1 .

=N

D. f(X)co gia tri 10n nhét bang = .

N

. Ménh dé nao sau day la dung ?

A. f(X) co gia tri nho nhét 1a 0, gia tri 16n nhat bang 1.

B. f (x) khong cé gia tri nho nhat, gia tri 16n nhat bang 1.

C. f(X) co gi tri nho nhat 1a 1, gia tri 16n nhat bang 2.

D. f(x) khong cé gia tri nhé nhat va gi tri 16n nhat.

V1 gid tri nao cua a thi hé phuong trinh {

A.azi. B.azi.
4 2

+y=1 ,
y c6 nghiém (X y) véi x.y 16n nhét
X—y=2a-1
C.a:—l. D. a=1.
2

Cho biét hai s a va b c6 téng bang3 . Khi do, tich hai s a va b

A. c0 gia tri nho nhat 1@1% :
PP £ 1. 3
C. ¢0 gia tri 1é6m nhat 1a r

Cho a—b=2.Khi d6, tich haisé a va b
A. c6 gia tri nhé nhat [a—1 .

C. 6 gia tri nho nhat khi a=b.
Chox*+y®=1,g0i S=x+Yy.Khidétacod
A S<—2

C.—2<5<\2

B. ¢ gia tri 10n nhét 1a % .

D. khong c6 gié tri 16n nhat.

B. co gia tri 16n nhat 1a —1 .
D. khong c6 gié tri nho nhét.

B.S>2

D. -1<S<1



Céu 27.

Cau 28.

Céu 29.

Céau 30.

Céu 31.

Céu 32.

Cau 33.

Cau 34.

Céau 35.

Cau 36.

Cho X, y 1a hai sb thyuc thay ddi sao cho x+y=2.Goim=x*+y? . Khi d6 ta co:
A. gia tri nho nhét cia m 13 2. B. gia tri nhé nhit cia m 1a 4.
C. gid tri 16n nhat cia m 1a 2. D. gia tri 16n nhit cia m 12 4.

. ~. , L2 , 2 2 2 X+1 X . o2 , . . ,
Véi moi x> 2 , trong cac bi€u thic: —, , , ,— gia tri biéu thuc nao 1a nhé
X x+1 x-1 2 2

nhat?

NES B. 2. c. 2. D. X,
X Xx+1 x-1 2

Gi4 tri nho nhét cua biéu thuc X2 +3x voi xeR |a:;

A-S B -2, c.-2l p.-8
2 4 4 8

Gié tri nho nhat cia biéu thire x* +3|x| véi x e R Ia:

A -2 B 3. C.0. D. 3.
4 2 2

Gia tri nho nhat cuabiéu thirc x* —6|x| voi x eRla:

A. -9 . B.—6 . C. 0. D. 3.

Cho biéu thtc P=-a++/a vdia>0 . Ménh dé nao sau day 1a ménh dé dung?

A. Gia tri 16n nhét cia P 1a % : B. Gia tri nho nhat ctia P 1a % :
C. Gia tri 16n nhat cta P 1a % : D. P dat gia tri nho nhit tai a==
7 s 1 A 5 \ A 2 M
Gié tri 16n nhat cia ham so f (X) == bang
X°—5x+9
Al B. % cl p.&
4 11 8 11

Cho biéu thuc f (x)= \/]? . Két luan nao sau day ding?

A.Ham s6 f(x) chi cé gia tri 16n nhat, khong c6 gia tri nho nhat.

B. Ham s6 f (x) chi co gia tri nho nhét, khong c6 gia tri 16n nhét.
C.Ham s f(x) c6 gia tri nho nhat va gia tri 16n nhét.

D. Ham s6 f(x) khong co gia tri nho nhat va khong cé gia tri 16n nhat.

.k Ao 1s 2a L sl L A as L .
Cho a la s0 thuc bat ki, P = 71l Bat dang thirc nao sau day dung véi moi a?
a +

A P>-1. B. P>1. C. P<-1. D.P<1.

Cho Q=a’+b*+c?—ab—bc—cavéi a,b,claba sb thuc. Khing dinh nao sau day 1a dung?
A. Q>0 chi dung khi a,b,c1a nhimg sé duong.

B. Q>0 chi dang khi a,b,cla nhimng s6 khong am.

C. Q>0. véi a,b,cla nhitng sb bat ki.

D. Q>0 vdi a,b,cla nhitng s6 bat ki.



Céu 37.

Cau 38.

Cau 39.

Céau 40.

Cau 41.

Cau 42.

Céau 43.

S nguyén a 16n nhét sao cho a* <3** Ia:
A. 3. B. 4. C.5.

D. 6.

Dién du (>,<,Z,S) thich hop vao 6 tréng dé duoc mot bat dang thire ding

. ab ma+b
A. Néu a,bduong thi —_— .
a+ 4

B. Vi a,bbit ky 2(a® —ab+ bz)Da2 + b2,

, a C
C. Néu a,b,cduong thi I:I
b+c c+a a+b

Cho a,bla cac sb thuc. Xét tinh diing—sai cua cac ménh dé sau:
A [a+bj2 >a2 +b?

: 5 2=
B. a’+b*+1>a+b+ab.
C. a*+b*+9>3(a+b)+ab.

Cho hai sb thuc a,btiy y. Ménh dé nao sau day la dung?

A la+bl=la)+[|  B.|a+b<|aj+]o] C.|a+b|<[a+]

Cho hai s6 thuc a,b tiy y. Ménh dé nao sau déy la dung?

C. Néu |a|<|b| thi a® <b?. D. |a b| > |a| Ib|.

A. |-ab| <|al.|b|. B. 1L véib=0.

Cho hai s6 thyc a,b tiy y. Ménh dé nao sau day 1a dung?
A. |a—b|<|a]+|b]. B. [a—b|=|a+|b.
C. [a—b|=[a|~b|. D. [a—b|>[a||n].
Bit dang thirc nao sau day dung voi moi sd thuc x ?

A. x> x. B. |x|>—x. C. |x|2 > X2,

D. |a+b|>|a|+|b|

D. |x|>x.

Cau 44. Néu a,b 1a nhimg s6 thuc va |a| <|b| thi bat déng thire no sau dy luén ding?

Cau 45.

Céau 46.

Cau 47.

A. a’ <b?. |a|_| |V(n ab=0.

C. -b<a<hb. D. a<h.

Cho a>0.Néu x<a thi bat dang thirc nao sau day luén dang?

A |x<a. B. —x<|x|. C. |x|<|al.

Néu |X| < a thi bat dang thirc nao sau day ludn ding?
1 1

A. x<-a. B. Z<=. C. —|x<-a.
X a

Cho a>1,b>1. Bit dang thirc nao sau diy khéng diing ?

D. x<a.



Céu 48.

Cau 49.

Céu 50.

Cau 51.

Cau 52.

Cau 53.

Céau 55.

Céau 56.

Cau 57.

A. a>2Ja-1. B. ab>2avb-1.
C. ab<2bJa-1. D. 2¢Jb-1<b.

.7 . 5 A 5 \ A 2 7. \
Gia tri nho nhat cua ham s6 f(X) =x+— voi x>0 la
X

A. 4. B. L. C.\2.

J2
.7 . 5 A 5 \ A 3 7. N
Gia tri nho nhat cua ham s6 f (X) =2x+— vai x>0 la
X

A. 43. B. V6. C. 243.

RN T £ X 2 . A
Gia tri nho nhat ctia ham so f (x) :§+—l véi x>1 la

D. 22.

D. 2./6.

A.2. B.g. C. 2\2. D.3
Cho x> 2. Gia trj 16n nhat ciia ham s& f (X) =X—_2 bang
X
AL BZ Nz D. L.
2\2 V2 2 J2
Gi4 tri nho nhét ciia ham s6 f(X)=2X+1 véoi x>0 la
X
A 2. B. L. C. V2. D. 2J2.
2
Gid tri nho nhét ciia ham s6 f(X)=2X+i2 voi x>0 la
X
A 1. B. 2. C. 3. D. 2V2.
Cau54. Cho a,b,c,d la céc s6 duong. Hay dién ddu (>,<,2,<) thich hop vao 6 trong

ANeu—>—th a_"'bﬂ B. Néu —>—th a_"'bﬂ

b d a C b d b d
C. a+b+c[=|\ab ++/bc ++/ca. D. 2Jab(va ++b)[<|2ab+a+b.
Dién s thich hop vao chd chim dé duge ménh dé ding
A. Gi trj 16n nhat cia ham s6 y=X—1++/3—Xx v6i 1<x<3 la.... 242 khix=2
B. Gi4 tri nho nhat ctia ham s6 y=2x*—5x+11a ...... —% khix:% .........
Cho a?+b?+c? =1. Hay x4c dinh tinh dung-sai ctia cdc ménh dé sau:
A. ab-+hc+ca>0.[Sai] B. ab+bc+ca2—%.
C. ab+bc+ca <1.[Sal] D. ab+bc+ca<1/Ping
S6 x=3 la nghiém cua bat phuong trinh nao sau day?
A. 5—x<1. B. 3x+1<4. C. 4x-11>x. D. 2x—-1>3.

Cau 58.

S6 x =—1 la nghiém cua bat phuong trinh nao sau day?



Cau 59.

Céau 60.

Cau 61.

Cau 62.

Céu 63.

Céu 64.

Cau 65.

Cau 66.

Céau 67.

Cau 68.

Cau 69.

Cau 70.

A. 3—x<0.

B. 2x+1<0.

S6 nao sau dy 1a nghiém cua bat phuong trinh

A 2.

B. 1.

C. 2x-1>0.
[1-X . x—1 )
J3-x  f3-x

C. 0.

D. x-1>0.

p. 2.
2

S6 x=-1 la nghiém ctia bat phuong trinh m—x* <2 khi va chi khi
C. m=3.

A. m>3.

B. m<3.

D. m<1.

S6 x=1 & nghiém cua bat phuong trinh 2m—3mx? >1 khi va chi khi
C. -1<m<1.

A. . m<-1.

B. m<1.

Xac dinh tinh dang-sai ctiia cac ménh dé sau:

A. x+2\/x—1>2«/x—1<:>x>0. B. x+\/x+1>\/x+1<:>x>0.
C. (V2x—3) <2 2x-3<2.[Sal]  D. x+x—1> VX1 x>0.[Sall

Bit phuong trinh ndo sau day tuong duong voi bat phuong trinh 2x>1 ?

A. 2x+\/x—2 >1+«/x—2.

C. 4x*>1.

A. (—oo; 3) .

Tap nghiém ciia bat phuong trinh 2x +1>3(2-x) 1a

A. (1; +oo).

B. (3;+oo).

B. (—oo;—5).

Tap xéac dinh ctia ham sb y =

()

1

1

B. 2x—

X—3

>1

x=3’

D. m>-1.

D. 2x+\/x+2 >1+\/x+2.

Tap nghiém cta bt phuong trinh 3—2x<x 14

C. (—oo;

1

)

C. (5; +oo).

Tap nghiém ciia bat phuong trinh 5x—2(4-x)>0 la:

(B

o (2]

C. (-

8

Tap nghiém cua bat phuong trinh 3x<5(1-x) la:

(3} 3o

Tap xé&c dinh cia ham s6 y =

A. (—00;2).

Tap nghiém ctua phuong trinh

A. (3; +oo) )

B. (2;+oo).

B. [3; +oo).

c. (-

5

)
)

la;
2—X
C. (—00;2].
x-3  x-3 |,
= la
Ix=2  x=2
C. {3}

D. (1; +oo).



Céu 71.

Cau 72.

Céu 73.

Cau 74.

Cau 75.

Céu 76.

Cau 77.

Cau 78.

Cau 79.

Cau 80.

Cau 81.

Cau 82.

Tap nghiém cua bat phuong trinh 55__Xl > «75_—2X la
A. (—0;2). B. (2;). C.(25).

Tap nghiém cta bt phuong trinh 3—2X++/2—X < X++/2—X la
A. (L2). B. (12]. C. (-1).

Phuong trinh Ji::!( = jlx—+4:j( c6 bao nhiéu nghi¢m ?
A. 0. B. 1. C. 2.

D. (—oo; 2] .

D. (L+0).

D. nhiéu hon 2.

Tap hop cac gia tri cia m dé bat phuong trinh (m? +2m)x < m? thoa man véi moi x 1a

A. (-2;,0).

B. {-2;0}.

c. {0

D. [-2;0].

Tap hop cac gia tri cia m dé bat phuong trinh (m2 - m) X <m vo nghiém la

A. (0;1).

B. {0}

C. {0;1}

D. {1}.

Phuong trinh x> =7mx—m—6=0 c6 hai nghiém trai diu khi va chi khi

A. m<—6.

Phuong trinh x* —2mx+m?+3m—1=0 co6 nghiém khi va chi khi

A. m<l.
3

B. m>-6.

B. mgl.
3

C. m<6

C. mzl.
3

D. m>6.

D. mz-l.

3

Phuong trinh (m® +1)x* —x—2m+3=0 c6 hai nghi¢m tréi du khi va chi khi

A. m>g.
3

A.mz_—5.
2

()

Tap nghiém cua bat phuwong trinh

B.m<§. C.m>§. D.m>—§.
2 2 2
Phuong trinh X* +4mx +4m® —2m—5=0 c6 nghiém khi va chi khi
B.m>:§. C.sz. D.msig
2 2 2
. » o . 3X+2>2x+3
Tap nghiém cua hé bat phuong trinh la:
1-x>0
B. (—;1). C. (L+x). D. @ (tap rong).
271 o1
x+3|
1 1
B. (—oo; —3) . C. (E : +oo] . D (—oo; Ej\{—fﬂ}

(33

Tap nghiém cua hé bat phuong trinh {

A. (—3; +oo) )

B. (—00;3).

2X+1>3x-2 |

-x-3<0

la

C. (-33).



Cau 83.

Cau 84.

Céu 85.

Cau 86.

Cau 87.

Cau 88.

Cau 89.

Cau 90.

Cau 91.

Céau 92.

Cau 93.

Tap nghiém cia hé bt phuong trinh 12X _°=© 13

ap nghiém cua hé bat phuon

ap nghi¢ ¢ bat phuong 8 3x>0

A. §§ . B. §E . C. §E . D. | =+
23 85 32

Tap xéc dinh ctia ham sb y = = +42x-1 la:

—3X

A. lg . B. l§ . C. g;+oo ) D. 1;+c>o .
12'3 12'2 3 2

Tap xac dinh ciia ham s6 y =+/2x—3++/4-3x 12

A. §ﬂ . B. 2§ . C. £§ . D. J.
12'3 1374 3'2

Hai dang thuc: |2X—3| = 2X—3;|3X—8| =8—-3X cung xay ra khi va chi khi:

A.§SX£E. B.§£x£§. C.xsﬁ. D.XZE.
3 3 2 3 3

Tap xac dinh ciia ham sé y =+/3—2x +/5—6x 12

S L

Tap x4c dinh cia ham s& y =4x—3++/5x—6 la

o i Y

A . . 1A \ |1_ X| x=1 .
T h bat ph trinh > la
ap nghiém cua bat phuong trin Ax ix
A . B. (1;3). C. (—oo;l). D. (—00;3).

. . 1
Tap xac dinh cia ham s6 y = \/X—1+—4 la
X+

A. [L+00). B. [L+0)\{4}. C. (L+0)\{4}. D. (—4;+x).
Tép hop nghiém ctia bat phuong trinh [x—1 < x+1 la:

A. (0;1). B. (L,+x). C. (0;+). D. [0;+0).
Tép hop nghiém cua bat phuong trinh [x -1 < x-1 la:

A. (0;1). B. (1,+x). C. (0;+). D. [1+x).
Véi gif tri nio cita a thi hé phuong trinh {if z :za | o6 nghiém (xiy) v6i x > y7

A.a>l. B.a>l. C.a>—%. D.a<%.



. 2x-1>0 ) ) i
Cau 94. Hg¢ phuong trinh v nghi¢m khi va chi khi
X—m<3
A.m<—§. B.m£—§. C.m<z. D.mZ—E.
2 2 2 2
. 1A s jx+ms<0 @ A i
Céau 95. Cho h¢ bat phuong trinh . H¢ da cho c6 nghi¢m khi va chi khi:
-X+5<0 (2)
A . m<-5. B. m>-5. C. m>5. D. m<5.

CAau 96. Phuong trinh x> —2(m—1)Xx+m—3=0 c6 hai nghiém dbi nhau khi va chi khi
A. m<3. B. m<1. C. m=1. D.1<m<3.

Cau 97. Phuong trinh X* +X+m=0 vo6 nghiém khi va chi khi

A.m>—§. B.m<—§. C.m>1. D.m>—§.
4 4 4 4

Cau 98. Tap nghiém ciia bt phuong trinh X—_; >11a
X —

A O. B.R. C. (3; +00) . D. (—oo;5) .
. . 2x-1>0 ) ) )
Cau 99. H¢ bat phuong trinh c6 nghiém khi va chi khi
X—m<2
A.m<—§. B.ms-ﬁ. C.m>—§. D.m2—§.
2 2 2 2

2x-1>3
X—-m<0

Cau 100. Tap hop cac gia tri m dé hé bat phuong trinh { ¢6 nghiém duy nhét 1a
A . B. {2}. C. [2+0). D. (—;2].

X+y=2

Cau 101. H¢ phuong trinh
X—y=5a-2

c6 nghiém (X; y) voi1 X <0 khi va chi khi
A.a<g. B.a>g. C.a<§. D.a<§.
5 5 5 2

Cau 102. Phuong trinh 3(]x|—m)=|x|+m—1 c6 nghiém khi va chi khi

A.m>l. B.mzi. C.m<£. D. m>4.
4 4 4
) 3—
Céu 103. S0 nghiém cua phuong trinh | X| = 2x+3 Ia bao nhiéu?
J1-2x  1-2x

A. 0. B. 1. C.2. D. Nhiéu hon 2.
Cau 104. Tap nghiém ctia phuong trinh Lx _ x-1 la

A. [L+x). B. [2;+) C. (2;+0). D. [L+0)\{2}.

i-x _ x-1

Cau 105. Tap nghiém cua bat phuong trinh

> la
J3-x  3-x



A. (~;3). B. (13). C. [13). D. (—031).

Céu 106. Nhi thtrc nao sau day nhan gia tri am voi moi X nho hon 2 ?
A. f(x)=3x+86. B. f(x)=6-3x. C. f(x)=4-3x. D. f(x)=3x-6.

A C s A A g on ez \ 2
Cau 107. Nhi thurc nao sau day nhan gia tri am voi moi sO X nho hon -3 ?

A. f(x)=-6x—4. B. f(x)=3x+2. C. f(x)=-3x-2. D. f(x)=2x+3.

n o . N e .z \ 3
Cau 108. Nhi thurc nao sau day nhan gia tri am voi moi sO X nho hon 3 ?

A. f(x)=2x+3. B. f(x)=—2x-3. C. f(x)=-3x-2. D. f(x)=-2x+3.
Céau 109. Nhi thirc nao sau day nhan gia tri &m véi moi X 16n hon 2 ?
A. f(x)=2x-1. B. f(x)=x-2. C. f(x)=2x+5. D. f(x)=6-3x.
Cau 110. Nhi thirc —5x+1 nhan gia tri am khi
A.x<1. B.x<—1. C.x>—1. D.x>l.
5 5 5
Cau 111. Nhi thirc —3x+ 2 nhan gia tri dwong khi
A.x<§. B.x<g. C.x>—§. D.x>g.
2 3
Cau 112. Nhi thirc —2x—3 nhan gia tri dwong khi va chi khi
A.x<—§. B.x<—g. C.x>—§. D.x>—z.
2 3 2 3
Cau 113. Nhi thirc nao sau day nhan gia tri dwong véi moi X nhd hon 2 ?
A. f(x)=3x+86. B. f(x)=6-3x. C. f(x)=4-3x. D. f(x)=3x-6.
. X2 +1
Cau 114. Tap xac dinh cia ham s6 y = 1 la
—X
A. (—oo;l]. B. (1;00). C. R\{l}. D. (—oo;l).
Cau 115. T4p xéc dinh ciia ham s6 y =+/x—2m —+/4—2x 1a [1;2] khi va chi khi
A.m:—i. B. m=1. C.m:l. D.m>1.
2 2 2

Cau 116. Tap xac dinh ctia ham s& y =/x—m —+/6—2x 1a mot doan trén tryc sb khi va chi khi

A.m=3 B. m<3 C.m>3 D.m<%

Cau 117. Tap xac dinh ctia ham sé y =+m—2x —«/x+1 12 mot doan trén truc sb khi va chi khi

A. . m<-2. B.m>2. C.m>—%. D. m>-2.

Cau 118. Ghép mdi ¥ ¢ cot bén trai vai mot y & cot bén phai dé duge mot ménh dé ding:
A. Nghiém ctia bat phuong trinh —3x + 1 < 0 la (1) x= 1
3



Cau 119.

Cau 120.

Céu 121.

Cau 122,

Cau 123.

Cau 124,

Céu 125.

Cau 126.

Céu 127.

Cau 128.

Cau 129.

Cau 130.

B. Nhj thirc —3x+1 c6 dau duong khi va chi khi @) x=-— 1
3
C. Nghiém cua nhi thirc 3x—1 la 3) x< 1
3
1
4) Xx>—
(4) 3
Cap so (1;-1) la nghiém ctia bat phuong trinh ndo sau day ?
A X+y-3>0. B. - x—-y<0. C. x+3y+1<0. D. -x-3y-1<0.
Cap sd (2; 3) 13 nghiém cta bat phwong trinh nio sau day ?
A. 2x-3y—-1>0. B. x—-y<0. C. 4x>3y. D. x—-3y+7<0.
Cip s6 ndo sau déy 1a nghiém ciia bat phuong trinh —2(x—y)+y >3 ?
A. (4-4). B. (2:1). C. (-1;-2). D. (4:4).
Bat phuong trinh 3x—2(y—X+1)>0 tuong duong véi bat phuong trinh nao sau day?
A x-2y-2>0. B. 5x-2y-2>0. C. 5x-2y-1>0. D. 4x-2y—-2>0.
Cip s6 nao sau day khong 1a nghiém cua bat phuong trinh 5x—2(y—-1)<0?
A. (0:1). B. (1;3). C. (~11). D. (-1;0).
Piém O(O; 0) thudc mién nghiém cta bat phuwong trinh nao sau day?
A. x+3y+2<0. B. x+y+2<0. C. 2x+5y—-22>0. D. 2x+y+22>0.
Piém O(O; 0) thudc mién nghiém ctia hé bat phuong trinh nao sau day?
A X+3y—-6>0 B X+3y—-6>0 c X+3y—-6<0 D X+3y—-6<0
S 2x+y+4>0 S 2x+y+4<0’ S 2x+y+4>0 S 2x+y+4<0’
, .2 n .2 \ n 2 n ) X . X+3y—220
Trong cac diém sau day, diém nao thudc mién nghiém ctia hé bat phuong trinh
2X+y+1<0
A. (0;1). B. (-11). C. (13). D. (-1,0).
Tap nghiém cilabat phuong trinh x* +4x+4>0la:
A. (2;+). B. R. C. R\{-2}. D. R\{2}.
Tap nghiém ctabét phuong trinh x? —6x+9>0la:
A. (3;+x). B. R. C. R\{-3}. D. R\{3} .
Tap nghiém cuabat phuong trinh X2 +6x+9 > 0la:
A. (3;+x). B. R. C. R\{-3}. D. R\{3} .
Tap nghiém cuabét phuong trinh X2 +2x+1> 01a:

A. (L+o0). B. R. C. R\{-1} D. R\{1} .



Céu 131.

Cau 132.

Céu 133.

Céu 134.

Céu 135.

Céu 136.

Cau 137.

Céu 138.

Cau 139.

Cau 140.

Cau 141.

Céu 142.

Cau 143.

Cau 144,

Tap nghiém cuabét phuong trinh x? —2x+1> 01a:
A. (L+0). B.R. C. R\{-1}.

Tam thic y = x* —2x—3 nhéan gia tri dwong khi va chi khi

A. Xx<-3 hoac x>-1. B. Xx<—-1 hoac x>3. C. x<-2 hodac x>6.
Tam thirc y = x* —12x—13 nhén gia tri Am khi va chi khi

A. X<—13hoac x>1. B. x<-1hodac x>13. C. —-13<x<I.

Tam thitc y =—x*—3x—4 nhan gia tri 4m khi va chi khi

A. X<—4 hoac x>-1. B. x<lhoac x>4. C. 4<x<-4.

D. -1<x<3.

D. -1<x<13.

D. xeR.

Tam thirc nao sau day nhan gia tri &m véi moi X <2 ?
A. y=x*-5x+6. B. y=16—x°. C.y=x*-2x+3. D.y=-x*+5x-6.
Tap nghiém cta bat phuong trinh x> —1>0 la:
A. (L+0). B. (-1 +). C. (-11). D. (—o0;—1)U(L;+0).
Tap nghiém ciia bat phuong trinh x> +x—1>0 la:
A R. B. [—oo; _1_\E]u(_l+£;+ooj.
2 2

C. (_l_ﬁ;_l+\/§J. D. (—oo;—l—\/g)u(—1+«/§;+oo).

2 2
Tap nghiém cuiabat phuong trinh x* —4x+4>0 I
A. (2;+x). B. R. C. R\{-2}. D. R\{2},
Tap nghiém cua bat phuong trinh x* — 42x+8<0 Ia;
A. (-=242). B. R\{2J2. C.@. D.R.
Tap nghiém cua bat phuong trinh x> —x—6<0 Ia:
A. (—0;-3)U(240). B. (-3;2). C. (-23). D. (—o0;—2)U(3;+0).
Tap nghiém cua bat phuong trinh x* <9 la:
A. (-3;3). B. (—0;-3). C. (—0;3). D. (—o0;—3)U(3;+0).
Tap nghiém ctiabat phuong trinh x* — 6v2x+18>0 Ia:
A. (3V2;+0). B. | 3V2;+). C.O. D. R.
Tap nghiém cua bat phuong trinh X’ +(«/§+ \/E) X++/6 <0 l&:
A. (V2:4B). B. V2,43 C. (—/3:\2). D. [ 3;—2].
Ménh dé nao sau day 1a ménh dé dang ?
A.Néu a’ >0 thi a>0. B.Néu a’ >a thi a>0.

C.Néu a?>a thi a<0. D.Néu a<O0thi a®>a.



Cau 145.

Cau 146.

Cau 147,

Céu 148.

Cau 149.

Cau 150.

Céu 151.

Céau 152.

Cau 153.

2
Tap nghiém cta bat phuong trinh X +2x-8 <0 la:

A. (-4-1)u(-12). B.(-4-1). C. (-12). D. (-2,-1)u(-11).

Tap nghiém cta bat phuong trinh a3 <0 la

G sEEY o) o(=dhem

Tap xac dinh ctia ham s6 y=+/8-x% la
A (-2V2;242). B. [-2v2:22 .
C. (—oo;—2\/§)u(2\/§;+oo). D. (—oo;—Z\/E:|u|:2\/§;+oo).
Tap xéac dinh ctia ham s6 y =+5—4x—x* 13
1
A. |-51]. B.|-=:;1|.
= &
C. (—oo;—5]u[l;+oo). D. (—oo;—%}u[lﬁoo).
Tap xac dinh ctia ham s6 y =+/5x* —4x—1 la
A. (—oo;l}u[l;+oo). B. [—1;1}.
5 5
1 1
C. (—oo;—g}u[lﬁoo). D. (—oo;—g}u[lﬁoo).

Tap xac dinh ciia ham s6 y =, /2# la:
X°+5x—-6

A. (—o0;—6]U[L+0). B. (-6;1).

C. (—oo; —6)u(1; +oo). D. (—oo; —1)U(6;+oo).

Tap nghi¢m ctia bét phuong trinh |X* +Xx+12> x* + x+12 1

A D B.R.

C. (-4-3). D. (—o0;—4)U(—3;+»0).
Tap nghi¢m ctia bit phuong trinh |x* —x—-12|> x+12-x* 13

A. (—oo; —3)u(4; +oo). B. (—oo; —4)u(3; +oo).

C. (-6;-2)u(-3;4). D. (-43).

Biéu thirc (M’ +2)x* —2(m—2)x+2 luén nhan gié tri dwong khi va chi khi:

A. m<—4 hoac m=>0. B. m<—4 hodac m>0.
C. 4<m<Q0. D. m<0 hoac m>4.



Cau 154. Tap xac dinh ciia ham s6 y=+/x* +x—2 + !

la
Jx—s
A. (3;+). B. [3;+x). C. (-51)U(3+0). D. (12)U(3;+m0).
, 1
Céu 155. Tap xac dinh cua ha 0 y=+X>—3X+2+ la
ap xéac dinh ctia ham s6 y =+ Nooe
A. (=3;+x). B. (-31]u[2;4+0). C. (-31]u(2+x). D.(-31)u(2;+x).

Cau 156. Tap nghiém cuabit phuong trinh /X —2x <0 13
A. (1;+oo]. B. (Olj C. 0;1) D. {0}u(i;+ooj.
4 4 4 4

Céau 157. Tap nghiém cua bat phwong trinh 1 <2 la
X



Cau 158. Tap nghiém cua bat phwong trinh 2 >-11a
m

A (-20) B. (~o0i-2). C. (<240). D. (_w;%)u(l;m),
2

Cau 159. Tap nghiém cua bat phwong trinh X x-1 >—X la

A. (%1} B. (%;+oo) C. (1;+oo), D. (—oo;%]U(l;ﬁ;o)_
Céu 160. Tap nghiém cua bat phuong trinh \/7 -3x<0 la

A. [%;+OO) B. [Oﬂ C. {O}U[é;+00) D. {O}UE;+ooj_

A R Y . 1 1.
Cau 161. Téap nghiém cua bat phuong trinh T > 2 la
X

A. (0;16]. B. [0;16]. C. (0;4]. D. [16;+o0).

Cau 162. Tap nghiém cua bat phuong trinh HTM >3la
X
A. [L+). B. [0;+0). C. (0;+0), D. (0;1].

Cau 163. Phuong trinh (m+ 2) x? —3x+2m—3=0 c6 hai nghiém trai dau khi va chi khi
A. m<-2. B. —2<m<%
C.m>§, D. m< -2 hoac m>§,
2 2
Cau 164. Tap nghi¢m cita phuong trinh |X* —5x+6| = x*~5x+6 I
A. {23} B. (2;3).
C. (—oo;2)U(3;+oo)_ D. (—oo; 2]U[3;+oo)_
CAu 165. Tap nghiém cita phuong trinh |X* —7x+12/=7x—x*~12 14
A. {34} B. (3,4). C. [34]. D. (—o0;3]U[4;+00).

}*=7x+10] x?-7x+10
Jx=3  Jx-3
A. [5;+0). B. (35] C. [25] D. (5;+).

Céau 166. Tap nghiém cta phuong trinh la

‘XZ —8x +12‘ x* —8x+12

J5—x g N

Cau 167. Tap nghiém ctia bat phuong trinh la



A. (2:6). B. (2;5). C. (-6;,-2). D. (5;6).

Cau 168. Néu 2<m<8 thi s6 nghiém ciia phuong trinh x> —mx+2m—-3=01a
A. 0. B. 1.
C.2. D. Chua xac dinh duoc.

Cau 169. Phuong trinh (m +1) x> —x—3m+4=0 c6 hai nghiém trai diu khi va chi khi

A. m<—1 hoac m>%_ B. m< -1 hoic m>%
C. m>i D. —1<m<ﬂ_
3 3
CAu 170. Phuong trinh X* —mx—2m=0 c6 nghiém khi va chi khi
A. m<-2 hoic m>0- B. m<0hoac m>8-:
C. -8<m<0: D. m<—-8 hoac m=>0-

CAau 171. Phuong trinh x> —mx+m?+m=0 c6 nghiém khi va chi khi

A.OSmsﬂ- B. —ESmsO- C. —lSmSO- D.OSms1
3 3 3 3
. 2—X
Céu 172. S0 nao sau day la nghiém ctia phuong trinh | | = 2x+2
U —x+1 X2 —x+1
A.0. B. 4. C.4. D. g-
CAu 173. Phuong trinh mx* —2mx+1=0 c6 nghiém khi va chi khi
A. m<0 hoac m=>1. B. m<0 hoiac m>4.
C. m<0 hoac m=>1. D. 0<m<1.

Cau 174. Phuong trinh X? —2(M+2)X+m? —m—6=0 c6 hai nghiém trai dau khi va chi khi
A m<-2, B. 3<m<2. C. m>-2. D. 2<m<3.

CAu 175. Phuong trinh X* —4mx+m+3=0 v nghiém khi va chi khi

A. m<1. B. —%<m<1- C. ms?hoéc m=1- D. —%Smgl-

CAu 176. Phuong trinh X* —(m+1)x+1=0c6 nghiém khi va chi khi
A . m>1. B. 3<m<l.
C. m<-3 hoac m>1 D. -3<m<1.

CAu 177. Phuong trinh x> —mx—m=0 v6 nghiém khi va chi khi
A. -1<m<0. B. 4<m<0-

C. 4<m<0. D. m<—4 hoac m>0.
A . Xx+m<0 ()
Cau 178. Cho h¢ bat phuong trinh ¢ )
X“=X+4<x"=1 (2)

H¢ da cho c6 nghiém khi va chi khi:
A. m<-5. B. m>-5. C. m>5. D. m<5.



Céu 179.

Cau 180.

Cau 181.

Cau 182.

Céu 183.

Céu 184.

Céau 185.

Cau 186.

Cau 187.

Cau 188.

Céau 189.

Tap xac dinh ciia ham s y=’\/X2—X+l+i4 la
X+

A R B. R\{4}. C. R\{-4} D. (—4;+0)
Tap x4c dinh ciia ham & y = 4x—3+/x2 +5x—6 Ia
A. [1;+oo)- B. §;+OO]- C. E;1 : D —Q;g

4 4 54
Tap xac dinh ctia ham s6 y =32 +x—2+/2x—3 la
A. [L+o0)- B. [-2;1]U §;+oo . C. E;+oo : D. §;+oo :

2 2 2

Phuong trinh x> —2(M—2)x+m?—m—6=0 c¢6 hai nghiém d6i nhau khi va chi khi
A . m=2 B. 3<m<2.
C. m<-2 hoic m>3. D. 2<m<3.

Hai phuong trinh X*+X+m+1=0 va x*+(M+1)x+1=0 cung vd nghiém khi va chi khi

A. 0 <m<1l.

C. m<_73 hodac m> 1.

B. _—3<m<1-
4

D. _—5<m<1-

1

: ; 1 s
Téap nghiém cua bat phuong trinh ——>——1a

X-3 X
A. (—0;=3]U[3;+x)- B. R

Tap xéc dinh ciia ham s& y=x% + x+ 2 +

SRR

+3
C. (

1

\/2x—3

c.|

3 +oo)-

la

3. j
— 400 |-
2

D. (—o0;-3)U(3;+0)-

D, 8;+ooj.

Céc gié tri cia m dé phuong trinh 3x* + (3m—1)x+m? —4 =0 ¢6 hai nghiém trai dau la

D. m<—-2 hodc m> 2.

—00; —1]U(1;oo)-

A. m<4, B. 2<m<2.
C. m<2.

N e
Tap xac dinh cia ham s6 y = 1 la

—X
A. (-1 B. [-L0)\{1}- C.(
2

Tap nghiém cuia bat phuong trinh 2x°—3x+4 >11a:

A. (—oo;—l) U(Z; +oo)-
C. (—oo;l)U(Z; +oo)-

Tap hop cac gia trj ciia m dé phuong trinh

X242

B. (—oo; —2) U(—l; +oo) -

D. (—oo; 2) U(4; +oo) -

(m-1)x _ (M+2)x—2m+1

Ja-x

N/

D. (—oo;l)-

c6 nghiém la



Cau 190.

Cau 191.

Cau 192,

Cau 193.

Céu 194.

Cau 195.

Cau 196.

Céu 197.

Céu 198.

Cau 199.

Cau 200.

Céau 201.

3 eED B e

Tap hop cac gia trj ciia m dé phuong trinh Vx—1+ X-m_ 2m c6 nghiém la
JIx=1 x-1
A. (1;+ooj- B. (—oo;l)- C. (L+x)- D. F;+ooj-
3 3 3
2
Tap xéc dinh ctia ham s y = X +3 la
1|
A. (—o0;-1)U(L0)- B. (-L;1). C. R\{l;—l}- D. [—1;1]-
Tap hop cac gia tri cia m dé phuong trinh m?(x—1) = —2x—5m+6 c6 nghiém duong la
A. (—oo;—l)U(—G;oo)- B. (—1;6). C. (—oo;Z)U(B;oo)- D. (2;3).
A L 2 X X 5-2m i 1a
Tap hop céac gia tri cua m dé phuong trinh = c6 nghiém la
V1-x2  J1-%
A. (2;3). B. R, C. [2;3]- D. (—1;1).
Cho biéu thitc M =x*+3x+2, trong d6 X 1a nghiém cta bat phuong trinh x*> —3x+2<0.
Khi do
A. M <0. B. 6<M <12
C. M >12. D. M nhén gia trj bat ki.
S6 dwong x thoa man bt phuwong trinh JJX < 3x khi va chi khi
A. x>0 B.x>1- C.x<1- D.x>£
3 9 9
Tap hop tat ca cac gia tri cia m dé phuong trinh bac hai X +2(m+1)x +3m = 0¢o nghiém la
A. {O} B. R\{O}- C. R, D. O
Phuong trinh mx® —mx + 2 = 0¢6 nghiém khi va chi khi
A. m<0 hoac m>8- B. m<0 hoac m>8-:
C.0<m<8: D. 0<m<8:

Tap nghiém cta bat phuong trinh X+1 < 2x—1Ia.

AEBN I I

Néu 1< m < 3thi s6 nghiém ciia phuong trinh x* —2mx+4m—3=0 14 bao nhiéu.

A.0 B.1 C.2 D. Chua xac dinh duoc
Néu 1<m< 2 thi s6 nghiém ctia phuong trinh x*> —2mx+5m—6=0 |a bao nhiéu.

A.0 B.1 C.2 D. Chua xac dinh dugc
Bét phuong trinh: mx> —mx+3>0 v&i moi X khi va chi khi.

A. m<0 hoac m>12 B. m<Ohodac m>12
C.0<m<12 D. 0<m<12



Céu 202.

Cau 203.

Cau 204.

Cau 205.

Cau 206.

Cau 207.

Cau 208.

Cau 209.

Céau 210.

Cau 211.

Tam thie f(X) =2mx* —2mx —1 nhan gia tri Am véi moi X khi va chi khi.
A. m<2 hoac m>0 B.m<—-2hoac m>0
C.2<m<0 D. 2<m<0

z . 2 1 ‘e A1
Bat phuong trinh X° — X+ 7 <0 co tap nghiém la.

=

Tim ménh dé dung?
A. a<b=ac<bc. B. a<b:1>%.
a

C. a<bvc<d=ac<hd D. a<b=vac<bc,(c>0).
Suy luan nao sau day dung

a>b a>b
A —ac>hd. B. :>§>E.

c>d c>d ¢ d

a>b a>b>0
C. —a-c>b-d. D. = ac>hd.

c>d c>d>0
Bét déang thirc (m + n)2 >4mn tuong duong voi bat dang thic ndo sau day
A. n(m-1)"~m(n-1)*>0. B. m?+n?>2mn.
C. (m+n)2+m—n20. D. (m—n)222mn.
Véimoi a,b =0, ta co bat ding thirc nao sau ddy ludn ding?
A. a-b<0. B. a*—ab+b*<0. C.a’+ab+b*>0. D. a-b>0.
Véi hai s6 x,y duong thoa xy =36, bat ding thirc nao sau day ding?
A. x+y22\/@=12. B. x+y>2xy=72.
C. 4xy < X* +y2. D. 2xy < x> +y>.
Cho hai s6 X,y duongthoa X+ Yy =12, bat dang thirc nao sau day ding?

2
A. Xy <6. B. xy<(xzyj =36.
C. 2xy <X* +y°. D. |xy >6.
Cho X, y 12 hai s6 thuc bat ky thoa va xy = 2. Gid tri nho nhat cia A= x> +Yy?
A. 2. B. 1. C.o0. D. 4.
Cho a>b>0va x= 1+a S Y= 1+b 5 Ménh dé nao sau day ding ?
l+a+a 1+b+Db

A X>Yy. B. x<vy.

C. x=y. D. Khong so sanh dugc.



Cau 212. Cho céc bit ding thirc: (I) Lo 3+ b, Cosamytiiils (véia, b, c
a c a a c a+b+c
> 0). Bit dang thtrc nao trong cac bt dang thure trén 1a dung?
A. chi I dung. B. chi II dung. C. chi III dtng. D. L, IL, III déu dung.
A . e a b c . X N
Céu 213. V6i a,b,c>0. Biéu thitc P = + + . Ménh dé nao sau day dung?
b+c c+a a+b
A.O<P<§. B.§<P. C.ESP. D.ESP.
2 2 3 2
Cau 214. Cho a,b>0 va ab>a+b. Ménh d& nao sau diy dung ?
A a+b=4. B.a+b>4. C. a+b<4. D. a+b<4.

Cau 215. Cho a<b<c<d va x=(a+b)(c+d),y=(a+c)(b+d),z=(a+d)(b+c). Ménh dé nao sau
day la dung?
A X<y<z. B. y<x<z. C.z<x<y. D. x<z<y.

Cau 216. Véi a,b,c,d > 0. Trong cic ménh d¢ sau ddy ménh d¢ sai?

A 28200
b b b+c
g @.,_23_a+C
b b b+c
C. E<E a>_a+c>£

b d b b+c d
D. C6 it nhat hai trong ba ménh dé trén 1a sai.

2 2 2
Cau 217. Hai sb a,b thoa bit ding thirc 2 ;b s(‘”bj thi

2
A. a<b. B.a>h. C.a=bh. D.a=b.
Cau 218. Cho x,y,z >0 va xét ba bat dang thirc
) X +y°+2°>3xyz (1) —+1+1< 9y X+Y 4253 Bt ding thire nao 1a
y Z X+y+z y z X
ding?
A. Chi I ding. B. Chi I va Il dng. C. Chi III diing. D. Ca ba déu dung.

Cau 219. Bét phuong trinh nao sau day tuong duong véi bat phuong trinh x+5>0A.
(x-1)*(x+5)>0. B. —x*(x+5)<0.

C. Yx+5(x+5)>0. D. Vx+5(x-5)>0.

<5+

Cau 220. Bit phuong trinh: 2X+
2x—4 2x—4

tuong duong voi?
A. 2x <5, B.x<gvax¢2. C. x<3. D. 2x>5.

Cau 221. Bat phuong trinh: (X —1)1 /X(X + 2) >0 tuong duong vai bat phuong trinh nao sau day?



A. (x=1)Vxx+220. B. y/(x-1)° x(x+2) 2 0.
¢, EDxx+2) o p, B=DYX(x+2) |

(x-3° (x—2)?
Cau 222. Khing dinh nao sau ddy dung?
A xX*<3x < x<3. B. 1<0c>x£1.
X
c. X150 x120. D. X+[X|= X< |x[>0.
X

Cau 223. Cho bét phuong trinh: 3i >1 (1). Mdt hoc sinh gidi nhu sau:
—X

M 1 1 [(x-£3 () [x«£3
HDe——= =
3-x 8 3-x<8

A (1). B. (I1). c. (). D. (1)va (1n).

. Hoéi hoc sinh nay giai sai & budc nao?
X>

Cau 224. Cho bat phuong trinh : v1—x (mx— 2)<0 (*). Xét cac ménh dé sau:(I) Bat phuong trinh

tuong duong véimx—-2<0;

(1) m>0 1a diéu kién can dé moi x <1 12 nghiém ctia bat phuong trinh (*);

(II1) V&im < 0 , tap nghiém cua bat phuong trinh 1a % <x<l.

Ménh dé nao dung?

A. Chi (D). B. Chi (I1I). C. (1) va (II1). D. Ca (1), (II), (11I).
Cau 225. Cho bét phuong trinh: m? (X + 2) <m? (X +1). Xét cac ménh dé sau:Bét phuong trinh

tuong duong véi X +2 < X+1;
(1) Véim=0, bt phuong trinh thoa Vx e R;
(1) Vi moi gia tri me R thi bat phuong trinh vé nghiém.

Ménh dé nao dting?
A. Chi (). B. (1) va (). C. () va (11). D. (1), (11) va (I11).

Cau 226. Tap nghiém cta bat phuong trinh X —2006 >+/2006—x 1a gi?A. &. B. [2006,+x).
C. (=o0,2006). D. {2006} .

Cau 227. Bét phuong trinh 5x—1>%+3 c6 nghiém la
5
A. VX. B. x<2. C.x>—5. D.x>2—.

CAu 228. Vi gia tri ndo cia m  thi bat phuong trinh mx+m < 2x vo nghiém
A. m=0. B.m=2. C. m=-2. D. meR.

Cau 229. Nghiém cua bat phuong trinh [2x -3 <1 la:



Cau 230.

Céu 231.

Céu 232.

Cau 233.

Cau 234.

Cau 235.

Cau 236.

Cau 237.

Cau 238.

Cau 239.

Céau 240.

A.1<x<3.

A. X

C. x

A. (—oo; —1) .

Alx|<2.

C. x

Alx<2.

A. (—oo;l) .

AD.

A.(%3].

B. -1<x<1. C.1<x<?2. D. -1<x<2.

Bét phuong trinh |2X —1| > X ¢6 nghi¢m la:

€ (—oo; %)u(l; +0).

eR.

B. Xe(l;lj.
3

D. V6 nghiém.

Tap nghiém cia bit phuong trinh % <1 la:
—X

B.(—0;—-1) U(L+). C. (1;+0). D. (-1,1).

x = —2 1a nghiém cua bat phuong trinh nao sau day?

B.(x-1)(x+2)>0. C. %+1_—X<o. D. VX+3<X.

—X X

Tap nghiém cila bat phuong trinh X++/X+2 <2++/x+2 la:
A J.

c. (2.

B. (—oo;Z).
D. [2;—!—00).

X =—3 thudc nghiém cta bat phwong trinh nao sau day?
A. (x+3)(x+2)>0.

+41-x%>0.

Bét phuong trinh
2x+1

. x-1
Bat phuong trinh ———— <0
P 8 x> +4x+3

B.(-3-1)u

B. (x+3)2(x+2)£0.

p. .2

) >0.
1+x 3+2x

X ca \
>0 co6 tap nghiém la:

B.(x-1)(x+2)>0. €. X+ X0 D Jx33<x.

1-x X
co tap nghiém la:

[L+e0). C. (—0;-3)U(-L1]. D. (-31).

Tap nghiém cua bat phuong trinh X(X—6) +5-2x>10+ X(X—8):

B.R.

2
A 1A s X
Tap nghiém bat phuong trinh

X—=1_X+2
>

Bét phuong trinh >
Xx+2 x-1

A. (—2;—1} . B.(—2;+).

AD.

2

B.(3;2]u[3;

c6 tap nghiém la:

C. (—2;—%}u(1;+oo). D. (—oo;—z)u{—

Tap nghiém cta bt phwong trinh x> —2x+3>0 la:

B.R.

C. (—0;-1)U(3;+). D. (-13).

C. (—00;5). D. (5;+oo).
X Z5X+6 0 Ia:
+o;) C.[23]. D. (—o0;1)U[2;3].

1

)



Cau 241. Tap nghiém cua bat phuong trinh x*>+9>6x 1a:
A.R\{3}. B.R. C. (3;+x). D. (—;3).

Cau 242. Tap nghi¢m ciia bét phuong trinh X(x* ~1)>0 Ia;
A.(—0;-1)U[L+0).  B.[-L0]U[L+0). C.(—0;-1]u[0;1).  D.[-11].

Cau 243. Bét phuong trinh mx >3 v nghiém khi:

A.m=0. B.m>0. C. m<0. D. m=0.
A a1z . 1 1
Cau 244. Nghiém cua bat phuong trinh ||—3<E:
X j—
A.x<3 hay x>5. B.x<-5 hay x>-3. C. [x|<3 hay |x>5.
D. VxeR.
Cau 245. Tim tip nghiém S ciia bt phuong trinh ‘XZ —4X‘ <0.
AS=0. B.S={0}. C. S=(0;4). D. (—o0;0)U(4;+0).
Cau 246. Tim tham s6 thuc m dé bt phuong trinh m*x+3<mx+4 c6 nghiém.
A m=1, B.m=0. C. m=1hoac m=0. D.VmeR.

Cau 247. Tim tép nghiém S cua bat phuong trinh X (X — 1) >4
A.[3;+0). B.(4;10). C. (—0;5). D. [2;+00).

Cau 248. Cho bét phuong trinh m(x - m) >x—1 > 0. Tim tat ca cac gia tri thyc clia tham s6 m dé

tap nghiém cuia bat phuong trinh dd cho 1a S = (—oo; m +1] :

A m=1. B.m>1. C. m<1. D. m>1.
Céu 249. Cho bét phuong trinh mx+6 < 2x+3m ¢o tap nghiém 1a S . Hoi cac tap hop nao sau day
1a phan bu ciia tip S v6i m<2?
A.(3;+0). B.[3;+x). C. (—0:3). D. (—;3].
Cau 250. Tim tat ca cac gia tri thuc ctia tham s6 m dé bat phuwong trinh mx +m < 2x vo nghiém.
A m=0. B.m=2. C. m=-2. D. meR.

Cau 251. Bét phuong trinh |2x—1] > x ¢4 tap nghiém la:

A (—oo; %)u(l; o). B G ;1} . C.R. D. vo nghiém.
A ~ A , Je \ X+1 N
Cau 252. Tap nghiém cua bat phuong trinh 5X ~5 4<2x-T7 la
A.D. B.R. C. (—oo;l). D. (—1;+oo).
Cau 253. Tim tap nghiém S cta bat phuong trinh x* —6x+8<0.

A.[2;3]. B.(—0;2]U[4;+0). C.[2;4]. D. [L4].



Cau 254. Goi X, 1a mot nghiém cua bat phuong trinh x* —8x+7>0 . Trong cic tip hop sau, tap
nao khong co6 chura X;.

A.(—oo; 0] . B.[8; +oo). C. (—oo;—l]. D. [6; +oo).

A R . oy | X=7x+6<0
Cau 255. Tap nghiém cua h¢ bat phuong trinh

2x-1/<3
A.(32). B.[12]. C. (—01)u(2+0). D.D.
A n . n , a1 K . {X2—3X+230
Cau 256. Tap nghiém cua h¢ bat phuong trinh :
x> -1<0
AD. B.{l}. C. [1;2]. D. [—1;1].
. . , X*—4x+3>0
Cau 257. Téap nghiém cua hé bat phuong trinh , la:
X" —6x+8>0

A.(—0;1) U (3;+00). B.(—o0;1)U(44%). C. (—0;2)U(3+0). D. (L4).

. 2—x>0
Cau 258. Tép nghiém cta h¢ bat phuong trinh
2X+1>x-2
A.(-;-3). B.(-3;2). C. (2+). D. (=3;+0).
A A £ \ X2 _1S 0 , A .
Cau 259. H¢ bat phuong trinh c6 nghiém khi:
X—m>0
A.m>1. B.m=1. C. m<1. D. m=1.
A A X+ 3)(d-x>0
Cau 260. H¢ bat phuong trinh v6 nghiém khi:
x<m-1
Am<-=2. B.m>-2. C. m<-1. D. m=0.
2x-1 <-x+1
Cau 261. Tap nghiém cta hé bat phuong trinh 4-3 la:
X .3
A. —2;i . B. —2;ﬁ . C. —2;§ . D. —1;l .
5 5 5 3
3(x-6)<-3
Cau 262. Tim tit ci cic gid tri thuc clia tham s6 m dé hé bat phuong trinh {54 1 m . co
>
2
nghiém.
A.m>-11. B.m>-11. C. m<-11. D. m<-11.

A . L . , . x—3<0 .
Cau 263. Tim tat ca cac gia tri thuc ciia tham s6 m dé hé bat phuong trinh { 1 v6 nghiém.
m-Xx<



A.m<4. B.m>4. C. m<4. D. m>4.

6x+§>4x+7

Cau 264. Cho hé bat phuong trinh / (1). S6 nghiém nguyén cua (1) 1a
X+3
——<2x+25
2
A. v sb. B. 4. C. 8. D. 0.
. o . |[x*=9<0 o
Cau 265. H¢ bat phuong trinh c6 nghiém la
(x=DBX*+7x+4)>0
A -1<x<?2. B. —3<x£—% hoac —1<x<1.
4 5 4 g
C. —§£X£1h0301£X<3. D. —ESXS—lhoac x>1.
X*+4x+3>0
Cau 266. He¢ bat phuong trinh {2x* —x—10<0 c6 nghiém la:
2x* -5x+3>0
.3 5
A. =1<x<1 hoac E<X£—. B. 2<x<1.
< .3 5
C. 4<x<-3hoac —-1<x<3. D. -1<x<1 hoac §<XS§.
A . P i o . [mx<m-3
Cau 267. Dinh m dé hé sau c6 nghiém duy nhat
(M+3)x>m-9
A. m=1. B. m=-2. C.m=2. D. Pép sb khac.
. : ST X? +5x+m
Cau 268. Xac dinh m dé véimoi X tacd -1<————
2X°—=3x+2
A. —§£m<1. B.1<m£§. C.mg—g. D. m<1.
3 3 3
2
Cau260.  Khixét diu bidu thic ()= 52X 2L ;o

A. f(X)>0 khi =7 <x<—-1hoac 1<x<3.

B. f(x)>0 khi x<—7hodc —1<x<1 hoac x>3.

C. f(x)>0 khi —1<x<0hodc x>1.

D. f(x)>0 khi x>-1.
Cau 270. Cho tam thtrc béc hai f (x) =x? —bx+3. V&i gid tri nao cua b thi tam thiac f(X) ¢6 hai
nghiém?

A be[-2{3;23]. B. be(-213;243).

C. be(—oo;—Z%]u[Z\/g;—i-oo). D. be(—oo;—2xl§)u(2«/§;+oo).



Cau 271. Gi4 tri nao ciam thi phuong trinh x?> —mx+1-3m=0 ¢6 2 nghiém trai diu?

A.m>%. B.m<%. C. m>2. D. m<2.
Cau 272. Gfa tri nao ciia m thi phuong trinh (m-1)x* —2(m—-2)x+m-3=0 ¢6 2 nghiém trai dau?

A. m<1. B. m>2. C. m>3. D. 1<m<3.
Cau 273. Gia tri ndo ctiam thi phuong trinh (m-3)x* +(m+3)x—(m+1)=0 (1) c6 hai nghiém phan
biét?

-3 -3

A. me(—oo;?ju(l;+oo)\{3}. B. me(?;lj.

C. me[%g;-i-ooj. ax’—x+a>0,vxeRD. meR\{3}.
Cau274.  Tim mdé (m+1)x’+mx+m<0,VxeR?

-4 4
A. m<-1. B. m>-1. C.m<?. D.m>§.

CAu 275. Tim m dé f(x)=x*-2(2m-3)x+4m-3>0,vxeR ?

A.m>§. B.m>§. C.§<m<§. D. 1<m<3.
2 4 4 2
Céu 276. Véi gia tri ndo cta a thi bat phuong trinh ?
A. a=0. B. a<0. C.O<a§%. D.az%.
Céu 277. Véi gia tri ndo ctia m thi bat phuong trinh x? —x+m<0 vo nghiém?
A m<l. B. m>1. C.m<%. D.m>%.

Céu 278. Tim tap xéac dinh ctia ham s6 y =+/2x? =5x+2

A. (—oo;l] B. [2;+x). C. (—oo;l}u[Zﬁoo). D. FZ}
2 2 2
Céu 279. Vi gid tri ndo cia m thi phuong trinh (M—-1)x* —2(M—2)X+m—3=0c6 hai nghiém
X, Xy VA X + X, + XX, <17
A l<m<2. B.1<m<3. C. m>2. D. m>3.

Céu 280. Goi X, X, 1a nghiém phan biét cia phwong trinh x* —5x+6 =0 . Khang dinh nao sau ding?
A. X +% =-5. B. x2+x2=37. C.xx,=6. p. X %, B_g
X, X 6
Céu 281. Céc gia tri mlam cho biéu thirc X +4x+m—51udn ludén duong la:
A . m<9. B. m>9. C. m>9. D.med.

Cau 282. Céc gia tri m dé tam thirc f (x) = x> —(m+2)x+8m+1 doi dau 2 lan 1a

A. m<0hoac m>28. B. m<Ohoac m>28. C.0<m<28.
D. m>0.



Cau 283. Tap xéc dinh ciia him sé f (x) =+/2x2 —7x—15 I3

A. (—oo;—%ju(SHoo). B. (—oo;—g}u[S;—koo).
3 3

C. 0= U[5;+0). D. —0 U[5;+0).
Cau 284. DAu ctia tam thtrc bac 2: f (X) = —x* + 5% — 6 duoc x4c dinh nhu sau

A F(X)<0vdi 2<x<3va f(x)>0 voi x<2hodc x>3.

B. f(X)<0vdi -3<x<—-2va f(x)>0 voi x<—-3hodc x>-2.

C. f(xX)>0vai 2<x<3va f(x)<0 véi x<2hoac x>3.

D. f(X)>0voi -3<x<-2va f(x)<0 véi x<—-3hodc x>-2.
Cau 285. Gia tri cia m 1am cho phuong trinh (m—2)x* —2mx+m+3=0c6 2 nghiém duong phan
biét 1a:

A . m<6vam=2. B. m<0 hoiac 2<m<86.

C.2<m<6. D. m>6.

CAu 286. Cho f(x)=mx?-2x—1. Xac dinh m d& f(x)<0vsi xeR.
A m<-1. B. m<0. C. -1<m<0. D. m<lvam=0.

Cau 287. Xac dinh m dé phuong trinh (m—3)x% + (4m—5)x* + (5m+4)x+2m+4=0 co ba nghiém
phén biét bé hon 1.

A. —%<m<0 hodac m>3va m=12. B. —%<m<0 hodc m>3va m=4.
5
C. med. D.0<m<Z.

Cau 288. Cho phuong trinh (M—5)x* +(M—-1)x+m=0 (1). Véi gia tri ndo ctia m thi (1) c6 2
nghiém X, X, thoa x, <2<X,.

A.m<§. B.§<m<5. C. m>5. D.§£m£5.

Cau 2809. Cho phuong trinh x> —2x—m=0 (1). V&i gid tri nao cua mthi (1) c6 2 nghiém
X <X, <2.
A. m>0. B. m<-1. C. -1<m<0. D.m>—%.

Cau 290. Cho f(x)=-2x*+(m-2)x—m+4. Tim mdé f(x)khong duong véi moi X.
A med. B. meR\{6}. C. meR. D. m=6.

Cau291.  Xacdinh m dé phuong trinh (x—1)[ x> +2(m+3)X+4m+12]=0cé ba nghiém phan bi¢t
16n hon —1.

A m<——. B. —2<m<1vam¢—%.

C. —£<m<—1vam¢—E. D. —£<m<—3vém¢—%.



Céu 292. Phuong trinh (M+1)x* —2(M-1)x+m’ +4m—-5=0 c6 ding hai nghi¢ém X, X, thoa
2 < X, <X,.Hay chon két qua dung trong cac két qua sau
A 2<m<-1. B. m>1. C. 5<m<-3. D. 2<m<1.
Cau 293. Cho bét phuong trinh (2m+1)x* +3(M+1)x+m+1>0(1). Véi gia tri ndo cia m thi bat
phuong trinh trén vo nghiém.

A.m;t—%. B. 5<m<-1. C. 5<m<-1. D. med.

Céu 294. Cho phuong trinh mx* —2(m+21)x+m+5=0 (1). Véi gi tri ndo cia m thi (1) ¢6 2
nghiém X, X,thod X, <0<X, <2.

A. -5<m<-1. B. -1<m<5. C. m<-5 hodc m>1. D. m>-1va m=0.
Cau 295. Cho f(x)=—-2x*+(M+2)x+m—4.Tim m dé f(x)4am véi moi X.
A -1l4<m<2. B. -14<m<2.
C. 2<m<14. D. m<-14 hoac m>2.
Cau 296. Tim m dé phuong trinh X* —2(M+2)X+m+ 2 =0c6 mot nghiém thudc khoang (1;2)va
nghiém kia nho hon 1.
A. m=0. B. m<—1hoac m>—§.
C.m>—g. D. —1<m<—z.
3 3
Cau 297. Cho f(x)=3x*+2(2m-1)x+m+4. Tim m dé f(x)4am véi moi X.
A. m< -1 hoac m>1—1.B. —1<m<1—1. C. —1—1<m<1. D. —1£msl—1.
4 4 4 4
Cau 298. Gi4 tri nho nhét ctia ham s6 y:£+1i voi 0<x<1 la
: X 1-x
A. 25 B. 24 C. 35 D. 36
Cau 299 . ¥ —mx—2
. Tim mdé bat phuong trinh ————— > —1 nghiém ding v61 moi x
) X" —3x+4
A. 2<m<l1 B. -7<m<2 C. —7<m<l1 D. -7<m<1
Cau 300 Tim m dé phuong trinh mx®> —2(m—-1)x+4m—-1=0 c6 2 nghiém am
A. 1<m<—_1+\/1_3 B. 1<m£—_1+\/1_3
4 3 4 3
¢ lemest VB3 D. lemoltVI3
4 3 4 3

Cau 301 Tim m dé bat phuong trinh mx? —10x—5 <0 nghiém dung v6i moi x

A. m>-5 B. m>-5 C. m<-5 D. m<-5
Cau 302 Tap nghiém cta bat phuong trinh x(x* -1) >0 12

A (—oo—1]U[0:1) B. [-11] C. (o-)U[L+o) D. [FLO]U[L+0)

Cau 303 Tim m dé bat phuong trinh m(m+2)x? +2mx +2 >0 nghiém diing véi moi x



A.
Cau7:
A.

Cau 304
A.

Cau 305
A.

Cau 306

A

C.
Cau 307

A
Cau 308

A.
C.
Cau 309
A.
Cau 310
A.
Cau 311
A.
Cau 312
A.
Cau 313
A.
Cau 314
A.
Cau 315

m<—4;m>0 B. m<—-4m>0 C. m<—4m=>0
Nghiém cua bat phuong trinh [X+2|+|-2x+1 < x+1 la

l<x<2:x>4 B. O C. —2<x<0;x>4
Gi4 tri nho nhét ciia ham s6 y=1+1i v6i 0<x<1 1a
X 1-x

4 B. -4 C. 5
Tim m dé bét phuong trinh 5x* —x+m<0 v nghiém

1 1 1
m>— B. m<— C. m>—

20 20 20

Ak . 1 1 1 .
Nghiém cua bat phuong trinh + > la

x=1 x+2 x-2

—2<Xx<0l<x<2;x>4 B. 1<x<2;x>4
—2<X<0;x>4 D. 2<x<0;l<x<?2

Nghiém ctia bat phuong trinh ZL <1lla
—X

X<-Lx>2 B. x<-1x>3 C. X<=2;Xx>2

2
Nghiém ctia bat phuwong trinh XJZF—X43 >1la

—2<X<-Lx>2 B. 2<x<-Lx>2
—2<XL<-Ix>2 D. 2<Xx<-LIx>2
Véi bit ky x,y,z ta ludn cd
2Xyz < X* +y?z° B. 2xyz<x*+y’z® C. 2xyz>Xx*+y’z?
Bét phuong trinh x=1 > X+ 2 cé tap nghiém la
X+2 x-1
-1 -1

2 B. (~2;+w) C. |2~ |vE+o)
Nghiém ciia bat phuong trinh |X —3| >-11a
I<x<2;x>4 B. R C. —2<x<0x>4
Nghiém ctia bat phuong trinh [5—-8x| <11 Ia
_—3<x£2 B. _—3£x£2 C. _—3§x<2

4 4 4
Bat phuong trinh mx>3 v6 nghiém khi
m<0 B. m>0 C. m=0
Nghiém cua bat phuong trinh x* —2x+3>0 Ia
Xed B. xeR C. xe2)

Cho a>0;b>0 .Hay chon ménh d¢ ding

m<—-4m2>>1

X<-1Ix>2

2Xyz > X* + y?z°
-1

—00; —2 —;1

(-2 5]

%)



A
Cau 316

A.
Cau 317

A.

Cau 318

A.

Cau 319

A.

Cau 320:

A

C.
Cau 321:
A.
Cau 322:

A

Cau 323:

A.
Cau 324

A.

Cau 325:

A.
Cau 326:

A.

C.

Cau 327:

A.
Cau 328:

A

20 b B. 2. b c. AP b
Nghiém cua bat phuong trinh |2X —ZIJ <x+2 la

%1§x£3 B. %SXS3 C. _—1£x£2

Nghiém cta bat phuong trinh % x°+3x+6<0 la

—6<x<-3 B. 6<x<3 C. 6<x<-3
Tap nghiém cta bt phuong trinh x* +9 > 6x 1a
(3;+0) B. R C. (-o;3)
Tap nghiém ciia bt phuong trinh x(X—6) +5—2x >10+ X(x—8)
R B. (—=5) C. (5+x)
Nghiém ctia bat phuong trinh X +1' 4252 -1 la
X— X
1 1
x<—1;0<x<§;x21 B. x<—1;0<x<§
1 1
x<—1;0<x<§;x>1 D. 0<x<§;x>1
Tim m & bat phuong trinh 5x*> — x+m> 0 nghiém ding véi moi x
m= 1 B. m< 1 C. m> 1
- 20 ' 20 ' 20
Tim m d& phuong trinh mx? —2(m—1)x+4m—-1=0 c6 2 nghiém duong
ﬂ<m<o B. 4_—mgm<o C. _1_—\/]3<m<0
3 3 3
Nghiém ciia bat phuong trinh x? +3>6x 12
X e B. XER\{S} C. XGR\{O}
Tim m d& phuong trinh mx? —2(m—1)x+4m—1=0 c6 2 nghiém trai dau
1 1
O<m<1 B. O<m<z C. O<msZ
Tap nghiém ciia bat phuong trinh x> —2x+3>0 la
(—0;-1)U@B+0) B. & C. (-13)
Tim m dé phuong trinh mx? —2(m—1)x+4m—-1=0 c6 2 nghiém phan biét
—_1_\/1_3<m<0;0<m§—_1+\/1_3 B. -1-13
3 3 3
—_1_3J1_3 <m<0;0<m< —_1+3J1_3 D. —_1_3\/1_3

D.

<m<0;0<m<

<m<0;0<m<

a_+b< ab
2

—<Xx<3
3

—b<x<-2

R\{3)

| =

20

ﬂgmgo

xe(?2)

0<m<=

R

—1+\/1_3
3
—1+\/1_3
3

Tim m d& phuong trinh (M*+m+1)x? +(2m—-3)x+m—5=0 c6 hai nghiém duong phan biét

O<m<1l B. O<m<?2 C. -1<mxl

Nghiém cua bat phuong trinh ;0 — )2( > % la

+X
—6<x<3 B. 6<x<?2 C. 5<x<3

D.

D.

med

S<x<-3



Cau 329: X2 —5x+6 S

Tap nghiém cua bat phuong trinh 0la
A. () U[2;3] B. (3] C. [23] D. (&2]u[3;+x)
Cau 330:  Gia tri nho nhat ciia ham sd y=4x®—x* véi 0<x<4 1
A. 27 B. 25 C. 15 D. -27
Cau 331: Nghiém ciia bat phuong trinh ! + 2 < 3 la
X+1 X+3 Xx+2
A. x<—l;0<x<% B. x<—1;0<x<%;x21
C. X<-3-2<x<-Lx>1 D. 0<x<%;x>1
Cau 332: Cho a>0;b>0 .Hiy chon ménh d& dang
1 S 1 1 - 1 1 < 1 1 S 1
A. Japb a+b Jab a+b C. Jap a+b Jab ~ a+b
= B. — = D =
2 2 2 2
Cau 333:  Nghiém cua bat phuong trinh 6x* —x—2>0 la
A xﬁl;ng B. xs_—l;ng C. xS_—l;le D. xs_—l;x>g
2 3 2 3 2 3 2 3
Cau 334: ) , x2 +1 .
Nghiém cta bat phuong trinh —————<0 la
X°+3x-10
A, 6<x<3 B. 6<x<?2 C. 5<x<2 D. -5<x<-3
Cau 335:  Tim m dé phuong trinh x> —6mx+2—2m+9m? =0 c¢6 hai nghiém duwong phan biét
A. O0<m<l B. O0<m<2 C. -1<m<1 D. 0<m<l1
Cau 336: Tim m dé bat phuong trinh mx* —10x—5>0 v0 nghiém
A. m>-5 B. m<-5 C. m=2-5 D. m<-5

CON TIEP.....
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