Chuong 4

BAT PANG THUC VA BAT PHUONG TRINH

1.  BATPANG THUC

I. Tém tat Ii thuyét
1. Cac khai niém
Khai niém gBé} déng thitc). Cho hai s thuc a,b. Cdc ménh dé “a > b”, “a < b”,“a > b, “a < b” dudc
goi la cac bat dang thic.
Khai niém (Bét ding thitc ciing chiéu, trai chiéu). Cho bén sb thuc a, b, c,d.
Cic bat dang thiic “a > b”, “c > d” dudc goi la bat dang thic cling chiéu.
Cic bat dang thiic “a > b”, “c < d” dudc goi 1 bit dang thic tréi chiéu.

Khai niém (B4t dang thiic hé qua). Néu ménh dé “a > b = ¢ > d”diing thi ta n6i bit ding thic “c > d”
1a bit dang thiic hé qué ctia bit dang thiic “a > b” vaviéta > b = ¢ > d.

Khéi niém (Bét dang thitc twong duong). Néu bit ding thic “a > b” 12 hé qué cta bt ding thic “c > d”
va ngudc lai thi ta néi hai bat dang thiic tuong duong véi nhau va viéta > b < ¢ > d.

2. Tinh chit

Tinh chat Tén goi
biéu kién Noi dung i
a<b&satc<btc Cong hai vé ctia bat dang thiic
v6i mot sb.
c>0 a<b< ac<bce Nhan hai vé ctia bit dang
c<0 a<b<sac>bc thiic v6i mot s6.
a<bvac<d=a+c<b+d Cong hai bat dang thic cung
chiéu.
a>0,c>0 a<bvac<d=ac<bd Nhan hai bat dang thic cling
chiéu.
neN* a<bsat < pt! Ning hai vé ctia bat dang
neNvaia>0 a<b<sa < b thic 1én mot liy thia.
a>0 a<beJa<\b Khai ciin hai vé ctia mot bat
a<bs Ya<b dang thiic.
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II. Cac dang toan

Dang 1. Sit dung phép bién ddi tuong dueng

D€ chitng minh mot bét dang thiic ta ¢6 thé st dung céc cach sau:

+ Bién d6i bit dang thifc cin chiing minh tuong duong vSi mot bat dang thiic da biét.

+ St dung mot bét dang thiic da biét, bién d6i d€ din dén bit dang thiic cin ching minh.
Mot sb bat dang thiic thong dung:

+ a?>0;

+ a2+b2>0;

+ a-b>0,v6ia,b>0;

+ a®+b* > +2ab.

Vidu 1. Chiing minh /T —x+v/x+2 < /6, Vx € [-2;1].

Loi giai. Véix e [—2;1], taco
VI 4+ Va1 2<V63+2y/(1-x)(x+2) <66 4(1—x)(x+2) <9 & (2x+1)2 > 0.

Bit dang thifc cudi ludn diing. Vay, bai toan dugc chiing minh.

Vi du 2. Ching minh a? 4 5% +2 > 2(a+b), v6i moi s6 thuc a, b.

Loi gidi. V6i moi sb thuc a, b ta ludn c6
(a— 12+ b-1*>0ed*+b*+2>2(a+b).

Bai toan da dudc ching minh. Pang thiic xay ra khi va chi khia = b = 1.

Vi du 3. Cho céc sb thuc x,y,z. Chiing minh cic bat dang thic sau:
a) X2 +y2+22 > xy+yz+zx;

b) X2 4+y2+1>xy+x+y.

.

Li gii.
a) Bit dang thiic tuong duong véi
262 +2y% 4222 > 2y + 274+ 2z & (x—y)? 4+ (y—2)° + (z—x)* > 0.

BAt diang thiic cubi hién nhién diing. Pang thiic x4y ra khi va chi khi x = y = z. Phép chiing minh hoan
tAt.

b) Taco x> +y* +1>xy+x+y e 282 +292 +2-2xy—2x -2y > 0& (x—y)> + (x— 1)+ (y—1)2 > 0.
Ping thifc ¢6 dudc khi va chi khi x = y = 1. Bai toan da dudc chitng minh.
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Vi du 4. Chiing minh cic bét dang thiic sau:
a) a>+b>> ab(a+b), véia,b > 0;

b) a*+b* > aPb+ab?, véia,b € R.

Lui gidi.

a) Tacé a®+b> > ab(a+b) < (a+b)(a* —ab+b?) > ab(a+b) < (a+b)(a—b)> > 0.
Bit dang thic nay ludn ding v6i moi a, b khong am. Pang thiic x4y ra khi va chi khi a = b.

b) Bién ddi bit dang thic da cho tuong duong véi (a — b)?(a®> — ab + b?) > 0 (hién nhién ding).
Ding thiic x4y ra khi va chi khi a = b.

. 1 1 2
Vidu 5. Cho a,b la cic s6 thuc théa man ab > 1. Ching minh 1 a + T2 > T ab’

Loi giai. Tacé
1 1 2 1 1 1 1

> & — — >0
T2 132" 1trab 1+ 1+ab 1152 1tab-
o ab — a? N ab — b? S0e a(b—a)(1+b*) —b(b—a)(1+ad?) >0
(14+a?)(1+ab)  (1+ab)(1+b2) (1+a?)(1+b?)

_ 2 _p_ 2 N2 (b
(b—a)(a+ab*—b—a*b) S0e (b—a)*(ab—1) > 0.
(14+a?)(1+2?) (14+a?)(1+0b?)
Bit dang thiic cudi ludn ding véi moi a,b thda man ab > 1. Pang thiic xay ra khi va chi khi ab = 1 hoic
a=n>h.

- sz . L1 2 .
Vidu 6. Cho x,y,z la cac so thuc duong thoa man — + — = —. Chiing minh:
x z Yy

x+y i y+z > 4.
2x—y 2z—y

o ere o oo 112 2 .
Loi giai. Tu gia thiet —+ - =-—=y= X Do dé
.y

X X+z
x(x+3z)  z(z+3x)
3 3
x+y+y+z >4 x+zz + x+2z Z4<:>x+ Z+Z+ XES@(x—z)ZEO(luéndling).
2x—y 2z-—y )% )% X b4

Vay, bai toan dugc ching minh. Pang thiic ¢6 dugc khi va chi khix =y =z.
BAI TAP TU LUYEN

Bai 1. Cho a,b,c la cic sb thuc thda man a+ b+ ¢ = 3. Ching minh a* + b* +¢* > o> + b3 + 3.
Lai giai. HD: Bt ding thifc can chiing minh tuong duong véi

3(a*+b*+c) > (a+b+o) @+ + )
Thuc hién bién ddi tuong duong quy vé bat dang thiic

(a—b)* (@ +ab+b*) + (b—c)*(b* +bc+c*) + (a—c)*(@* +ac+c*) > 0.
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Bai 2. Cho x,y,z 1a cic sb thuc duong théa man xyz = 1. Chiing minh rang:

1 1 1
+ + <1
x+y+1 y+z+1 z+x+1

Loi giai. Pitx =da,y =b3,z= ¢, véi a,b,c duong va abc = 1. Bt dang thic da cho tré thanh

1 1 1
<1
a3+b3+1+b3+c3+1+c3+a3+1 -

Tacé (a—b)*(a+b) >0 a® +b> > ab(a+b).
Tuong ty, ta cing c6 b> + ¢ > be(b+c¢),a® + ¢ > ac(a+c). Tt d6 suy ra

1 1 1 1 1 1
<
a’+b3+1 +b3—i—c3—|—1 +c3+a3—|—1 “ab(a+b)+1 +bc(b—f—c)—f—l +ac(a—|—c)—|—l
B I . I N 1
~ab(a+b)+abc  be(b+c)+abe  ac(a+c)+abe

=—=1.
abc

Bai toan dudc chiing minh. Péang thiic x4y ra khi vachikhix=y=z=1.

Bai 3. Cho a,b,c,d, e 1a cic sb thuc tiy y. Chiing minh

P4+ +P+d* e >alb+c+d+e).

N 2 A 2 A 2 a 2 a 2 a 2 a 2
Li gidi. HD: Bién ddi bit ding thic thanh (5 —b) + (5 —c) + (5 —d) + (5 L

Bai 4. Cho a,b,c 1a cac sb thuc khong am théa man (a +b)(b+ c)(c +a) = 2. Ching minh ring

(a® + bc)(b* +ac)(c* +ab) < 1.

Loi giai. Khong giam t6ng quat, gid st a > b > c. Khi d6, ta c6
4(a® +be) (b +ac)(¢? +ab) < 4(a® + ac)(b? + ac) (bc + ab) = 4ab(b* +ac)(a+c)>.
Mit khiéc, ta c6 (b + ca —ab)? > 0 < dab(b* + ca) < (ab+ b* + ca)?. Do d6
4(a® 4 bc)(b* +ac)(c* +ab) < (ab+b* 4 ca)*(a+c)* < (a+b)*(b+c)*(a+c)* = 4.

Bai todn dugc chiing minh. Péang thiic xay ra khi va chi khia =b = 1,c =0 (v6i gid stia > b > ¢).
T T tana — tanb
4’ 4

N, e 4. TC n N 2 2 ,
Loi giai. Véia,b e <_Z; Z> thi tan“a,tan“b € (0;1). Do d6

Bai5. Choa,bc (— ) Ching minh

1 —tanatanb

tana —tanb
———————| <1 & |tana —tanb| < |1 —tanatanb|
1 —tanatanb

& tan’a+tan’b —2tanatanb < 1 —2tanatanb + tan atan’ b
& (1 —tan?a)(tan®*b — 1) < 0 (ludn diing véi gia thiét da cho).

Bai toan dugc chiing minh.
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Dang 2. Ap dung bét dang thitc Co-si

Khi gip cdc bét dang thiic, trong d6 c6 chia 16ng, tich ciia cdc sé khéng dm, ta c6 thé ap dung nhiing
bét dang thiic sau day dé ching minh:

a) Bt dang thic Co-si cho hai s6 khong am.
b 2
Choa>0vab>0,taco: at > v/ ab. Dang thuc xay ra < a = b.

Cic dang khdc ctia bat dang thic trén:

+ a+b>2Vab, (a>0,b>0);
2
+ ab< (—a;b> . (Va, b):
a®+b?
2 b
+ a®+b%*>2ab, (Va, b).

+ ab<

(Va, b);

b) Bét ding thifc Co-si cho ba s6 khong am.

b 2
Choa>0,b>0vac>0,taco: a+3—+c2\S/abc.Déngthﬁ’cxéyra(:)a:b:c.

Céc dang khdc ctia bat dang thic trén:
+ a+b+c>3vabe, (Va,b,c > 0);
b 3
+ abc < (%) , Va,b,c > 0);

3 3 3
b
+ abc < %’ (Ya,b,c > 0);

+ a4+ b+ 3 > 3abe, (Ya,b,c > 0).

¢) Tong quat, néu ay,as, ...,a, > 0 thi:

alt+ay+...+a
! 2 > Waray...ay,.
n
Déu bang xay ra khi va chi khia; =ar = ... = a, > 0.

Chu y:
a) a*+ b* > 2ab véi moi a, b.

b) Dua vao bit ding thifc can chiing minh, gia thuyét vé sé duong, s khong am,... va chiéu clia bat déng
thic, ddu bang x4y ra... d€ dinh hudng bién d6i thich hop.

¢) Bién d6i bat dang thiic can ching minh vé dang c6 thé dp dung dudc bit dang thiic Co-si v6i cac ki
thuat tach sd hoic ghép sd, ghép cip hai, ghép ciip ba, ting hoic gidm s6 hang, ting hodc gidm bac
cua lay thua,...

Chéng han vé6i a > 0, b > 0 thi c6 nhidu huéng dénh gid va khai thac:

b b | ab?
° a+b22\/%;a+b:a+_+_>33 aT;

2 27

a a 1 1
) a+2b—a—|—b—|—b,a—|—l—§+§—I—1—a—|—§+§,
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o l+a+b>3Vab;2+a=1+4+1+a>3Ya;

1 1 1 1
0a2+——a2—i— + — 3€/j;ab:a-\/5-\/E;abzzwb-b;...
2a  2a 4

d) Co-si ngudc dau, véi a, b, c duong thi:
1 1 1 1 1 < 1
at+b 2\/ bat+l 2\/5 a+b+c =~ 3vabc

Vidu 1. Cho a,b 12 hai s6 duong. Chiing minh:

a) (a+b) (é%—%) >4

11
b) @+ 4+ > 2(Va+Vb).

Li gidi.

. o 2 11
a) Ap dung bat dang thic Co-si cho hai cap so duong a,b va —, b ta dudc:
a

a-+b>2vVab >0;
1 1 2

—+->—>0.
—I—b \/_>

Nhan theo vé hai bit dang thic trén, ta dudc (a+ b) ( ) > 2+ ab \/_

; L . 1 1
b) Ap dung bét dang thiic Co-si cho hai cip s6 duong a?, — va b2, b ta dugc:
a

Sy
[\
_|_
\/
S}
S
l\)
[\)
S

2 4. a2 I 1
Cong theo vé clia hai bat dang thiic trén, ta dudc a” + b* + — + 5 >2(\/a+/b).
a

, 2, . ™ A N A N b N ,. A N b
Vidu 2. Ching minh rang néu a, b cung dau thi % + — >2 vaa,b trai dau thi g +-—-< -2,
a a

e 2 A N . A N A ~ a N b N . A A 2 A M 2, A . . A
Loi giai. N€u a,b 1a hai so cung dau thi b va — la hai s0 duong nén ap dung bat dang thuc Co-si cho hai so
a

duong, ta dugc:
a b a b
—+—->24/—--—=2.
b+a_ b a

. £ . b b
Neu a, b 1a hai so trai dau thi tuong tu (—%) + (——) > 2 vavi vy g+ - < -2
a a

Vi du 3. Chiing minh riing néu a® +b* = 1 thi |a +b| < V2.

Loi gidi. Ta c6, v6i moi a,b thi a> + b* < 2V a?b? = 2 |ab| > 2ab hay 2ab < a* + b* nén
(a+b)? =a*>+b*+2ab < a® +b* +a*> +b* = 2(a* + b*) = 2.
Vay, néu a® 4+ b> = 1 thi [a+b| < V2.
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Vi du 4. Ching minh vé6i ba sb a,b,c > 0 thi a+ b+ ¢ > /ab + \/bc + \/ca. Diu bing cia ding
thic xay ra khi nao?

Loi gidi. Ap dung bét dang thiic Co-si cho hai s6 khong am, ta dugc:

a-+b>2vab;
b+ ¢ > 2Vbc;
c+a>2/ca.

Cong tling vé clia cdc bat dang thiic trén, ta dudc:
2(a+b+c) > 2(Vab+Vbc++/ca) = a+b+c > Vab+Vbc+ /ca.

DAu bt dang thifc xay rakhi a =b = ¢ > 0.

Vidu 5. Cho a,b duong. Chiing minh bit dang thic:
(a+Db)(1+ab) > 4ab.

Déu bing dang thiic xay ra khi nao?

Lai gidi. Ap dung bt dang thiic C6-si cho hai s6 duong:
a+b>2vab>0;
1+ab>2Vab>0
Khi d6, (a+ b)(1 +ab) < 4(\/ab)* = 4ab. Diu ding thitc xdy ra<>a=bval =ab<a=b=1.
BAI TAP TU LUYEN
Bai 1. Cho a,b,c duong. Chiing minh bat dang thiic
(a+D)(b+c)(c+a) > 8abc.
Déu bing dang thitc xdy ra khi nao?
Loi giai. Ap dung bit dang thitc Co-si cho hai s6 duong:
a+b>2vab
b+c¢ > 2Vbc
c+a>2/ca
Viy nén
(a+b)(b+c)(c+a)>2-2-2-Vab-\bc-+\/ca=Sabe.
DA&u bing xdy ra khi va chikhia=b=c > 0.
Bai 2. Cho a,b,c duong. Chiing minh bt dang thiic
(a+1)(b+1)(a+c)(b+c) > 16abc.
DAu bang qgmg thic xay ra khi nao?
Loi gidi. Ap dung bt ding thic Co-si cho hai s6 duong:
a+1>2va
b+1>2Vb
a-+c>2/ac
b+c> 2Vbe
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Vay nén
(@a+1)(b+1)(a+c)(b+c)>2-2-2-2-\/a-Vb-/acv/bc = 16abc.
Déu bing xay rakhi vachikhia =b=c = 1.

Bai 3. Chiing minh ring véi moi a thi:
a’+6
a’+2

Déu déang thiic xay ra khi nao?
Loi giai. Ta co:
a?+6  (a*+2)+4 5 4
= = a“+ 2 + .
va*+2 Va*+2 Va2 +2

Ap dung bét ding thiic Co-si cho hai s6 ducng:

4
Va2 +2+ > 2\/4 =4,

DO dé > 4 Déu dén thlij Xéy ra khl
s /—2 - T g

Vat+2=

sdi2=4ed=2ca=+V2.

a’+2

Bai 4. Ching minh véi moi a, b, c khic 0 thi cé bit dang thiic:

a2+b2+c2>b+c+a
b2 2 a2 ~"a b ¢

Lui giai. Ap dung bt ding thiic Co-si cho hai s6 duong:

2 2 2 2 2
a b la® b la a
b2+cz_ b2 2 c? cl—

b2+cz>2b ac2+a2>2c
— A% — —.
2 a? az b2~ b

Cong vé theo vé ba bat dang thiic, ta dudgc:

5 a2+bz+c2 >2<b+c+a><:>a2+b2+c2>b+c+a
b2 2 a?2) " \a b ¢ b? az " a '

Tuong tu, ta cing co6:

Bai 5. Cho a,b,c duong. Chiing minh bit dang thic:

b—i—c+c—|—a+a—|—b > 6.
a b c

Lui giai. Ap dung bét ding thitc Co-si cho hai s6 duong, ta c6

b b (b b
—|—c+c+a+a+ :(_+E>+<E+g>+<£+—)22+2+2=6-
a b c a b a ¢ b ¢

Déu bang xay ra khi va chi khia =b =c.
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Bai 6. Cho 4 s6 a,b,c,d duong. Chiing minh bit dang thiic:

<a+b+c+d

4
) > > abcd.

Loi giai. Ap dung bit ding thifc Co-si cho hai s6 duong, ta c6

a+b>2vVab,c+d>2vVced
=a+b+c+d>2(Vab+Ved)
<a+b+c+d

2

2

(a+b+c+d
4

2
) > (Vab+Vcd)? = ab+ cd + 2V abed > 4V abed

4
) > abcd.

Bai 7. Cho 4 sb a,b,c,d duong. Ching minh:

r 1 1 1
b d (— -+ - —>>16.
(at+btetd)|—+o+-+-)=

Lui gidi. Ap dung bét ding thiic Co-si cho 4 s6 dudng, ta c6:
(a+b+c+d)* > 16abed > 0;

(1+1+1+1)2> 16 -0
a b ¢ d) T abcd '

Suy ra

1 1 1 1)\
(a+b+c—|—d)2<—+—+—+—> > 16abcd -
a C

=162
b d
1 1 1

1
= (a+b+c+d) (5+E+E+E> > 16.

aoc

Bai 8. Cho hai s6 a > 1 va b > 1. Chitng minh bét dang thic:

avb—14+bva—1<ab.

Loi gidi. Ap dung bit dang thitc Co-si cho 2 s6 khong am, ta cé:

aVb—1+bvVa—T1=a\/(b—1)-1+by/(a—1)-1 Sa(w> +b<ﬂ> = ab.

2 2
Déu bing xay rakhi vichikhia—1=b—1=1<a=b=2.

N\ ., . 2 A 2 1 se
Bai 9. Tim gia tri nhé nhit cia: B = b” + b V61 b > 0.
Loi giai. Véi b > 0, ta co:

1 1 ; 1 1 3

B=b*+—+—>3{/b2 — — = —.

TR %2 V4

. s 1 1 ) 3
Déu bing xdy ra khi b = — < b = ——. Vdy gid tri nhd nhit ctia B 1a

2b V2 V&

253
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Bai 10. Cho a, b, ¢ 1a d dai ba canh ciia mdt tam giac va p la ntta chu vi cia tam giac d6. Ching minh

CZ

a) (p—a)(p—>b) < T
abc
b (p=a)(p—b)(p—c) =~

Loi giai.

2
a) Ap dung bét ding thiic Co-si cho hai s6 x, y: xy < <x¥> , ta co:

(p—a)+(p—b)>2: <2p—a—b)2: cj

(r—a)p—b) < (L= .

b) Ap dung két qua ciu a), ta co:

c2
0<(p—a)(p—b)§2;
a2
0<(p=b)(p—c)< 1
2
0<(p-)p-a)< 7.

Nhan vé theo vé cac bat dang thic trén, ta dudc:

272 .2
a‘b c abc
(P=a*(p=b)(p—c) < ——=(p—a)(p—b)(p—c) < =~
2 . a b3 A .
Bai 11. Cho a,b,c 1a céc so thuc duong. Chiing minh rang be +—+ p > a-+ b+ c. Dau bang dang thic
c ca a

xay ra khi nao?
Loi gidi. Ap dung bit dang thitc Co-si cho hai sb duong ta c6

a* +b*

> a’b?.

Pang thiic x4y ra khi va chi khia = b > 0.
Do do,
at+bpr+ct > a*b* + b*c* + *d?

va dang thic xay ra khi va chi khi a = b = ¢. Mit khéc, 4p dung bét dang thiic Co-si cho hai sé duong, ta c6

2b2 b2 2
ao"+oc > ab’c.
2
Do do,
a?b* +b*c? + c*a* > abe(a+b+c).
Vi vay

a* +b*+c* > abe(a+ b+ o).

Chia hai vé déng thifc nay cho abc ta dudc diéu can chiing minh.
Diéng thifc xay ra khi va chi khia =b=c > 0.
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/| b /
Bai 12. Cho a,b,c. Chitng minh bat dang thiic + ¢ >2
b + c c+a a-+

Loi gidi. Ap dung bt dang thiic Co-si cho hai s6 duong & miu, ta c6

a a S a B 2a
Vb+te  Jlb+c)-a atbtc btc+a

2
b b 2b
ate (a+c)- = a¥bte T btcta
2
\/T: c - c _ 2c
at+b \/(b+a)-c atbtc btcta
2

Cong lai 3 bit dang thiic vé theo V&, ta c6
/ 2(a+b+c) )
cta atb+c

I 1 1
Bai 13. Cho x,y,z duong théa man: — 4+ — + — = 4. Chdng minh
Xy z

1 1 1
+ +
2x+y+z x+29y+z x+y+2z

Lai gidi. Ap dung bét dang thitc Co-si cho hai s6 duong a, b:

o3 aL-

1
<

1
Né -
ena+b )

1 1
(——I——),dodé:

a b
1 1<1+ 1 ><1<1+1<1+1)>
2x+y+z " 4\2x  y+z/ " 4\2x 4\y z//°

IN

Tuong tu ta co:

A

1 1(1 1 )
——— < |=+—])<
x+2y+z = 4\2y x4z

1 1 ( 1 1 )
——— < |+
xX+y+2z~ 4\2z x+y
Cong lai cac bit dang thiic trén vé theo vé, ta co:

1 1 1
+ +
2x+y+z x+2y+z x+y+2z

<1(1+1<y+v)+1(1+1(y+w)
“4\2x 4\y z// T 4\2y 4\x ¢

1(1 1 1)
<—-|\-4+-+—-) =1L
4\x y z

+1(1+1<1+1)>
4\2z 4\y vy
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Dang 3. St dung bat d%mg thire Bunhiacopxki

Pinh li 1. Cho a,b,c,d la cdc s6 thuc tity ¥, ta cé bdt ddng thifc sau

(a® +b?)(c* 4+ d?) > (ac + bd)?* (Bunhiacopxki)

. a b
Dau” =" xdy ra khi ad = bc & — = —.
c d
Hé qua 1. Bét dang thitc Bunhiacopxki mé réng.
Cho 2n sb ai;az;...;a, va by;bo;. .. by, ta cé bit dang thifc sau

(a1+a2+ A @) (D243 +... +Db2) > (ar1by +asby+ ... +anby)?

R o aj a
Dau xayrakh1 ——— ==
b1 by by,

Hé qua 2. Bét dang thitc cong mau.
Cho n sb ay;ay;. . .;a, va n sb duong x1;x2;. .. ;x, ta c6 bit dang thic sau.

(a1 +az+...4+ap)?

X1 X2 Xn X1+ x2+...4+x,
” X2 X
Dau xay ra khi — = n
a  a an

Vi du 1. Cho x*> +y? = 5 tim gid tri I6n nhét va nho nhét ctia biéu thiic A = x4 2y.

Loi giai. St dung Bit dang thifc Bunhiacopxki ta cé
2= (x+2y)* < (& +y*) (17 +2%) =25
= -5<ALS.

Vay maxy =5 xay ra khix = 1;y =2.
Vay miny = —5 xay rakhix = —1;y = —2.

Vi du 2. Tim gi4 tri 16n nhit cta biéu thic A = /1 —x+2v/x + 1.

Loi giai. PK: —1 <x < 1.
St dung Bét ding thiic Bunhiacopxki ta ¢6

= (VT—x+2va+ 1) < (12422 (VT=2)2 + (Va+ 1)2) = 10

= A <+/10.
R 1 3
Vay maxy = /10 xay rakhi 1 —x = x+ Sl—x= Ix<:>x:§.
BAI TAP TU LUYEN

Bai 1. Biét x,y 12 2 s thuc duong thda man x +2+/2y = 5 Tim gid tri nhd nhit ctia biéu thiic A = x* +y*.
Loi giai. St dung Bit dang thifc Bunhiacopxki ta cé

54 = (¢ 3N (17 +27) > (6 +2y° )

(P +2y")(1+4) > (x+2V2y)* =

=A>5

Vay miny = 5. Diu ” = ” x4y ra khi x = D oex= 1y =+2.

V2
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Bai 2. Tim gid tri 16n nhit cia haim s6 A = /1 —2x+3v/1+x
< o 1
Loi giai. PK: —1 <x < 7

Ta co
3
A:\/1—2x+3\/1+x:\/1—2x—|-ﬁ\/2+2x
9 33
=A% < (1+§> (VI=2x)2+ (V2+2x)?) = >
66 66 5
éAgg.VéymaxAzg Diu xayrakh1\/2-|-2x—7 I—Zx@xzﬁ.

Bai 3. Giai phuong trinh v/x —4 + /6 —x = x%> — 10x+27.

Loi giai. Ta cé

(Vi—d+v6—x) < (' +1)(x—4+6—x) =4 = Vx—4+/6—x<2
x?—10x+27 = (x—5)2+2 > 2.

Vay phuong trinh < x = 4.

Dang 4. St dung céc bat dang thirc hé qua

Ta c6 thé sit dung Bét dang thiic Bunhiacopxki cho nhiéu s6, hoic trong nhiing bai toan c6 mAu, ta
c6 thé st dung Bét dang thifc cong mau.

Vidu 1. Tim gid tri 16n nhit cda bi€u thiic A = /1 —2x+4y/1+x

N 1
Loi giai. PK: —1 <x < 7
Ta sé chiing minh bat dﬁng thifc sau:
(@ + D>+ (2 +y>+72) > (ax—l—by—l—cz) ;Va,b,c,x,y,z € R.
That vay bdt < (ay — bx)? ( cx)? + (bz — cy)2 > 0.

A 2 ~'x y
Dau” =" xayrakhi — == = —.
a b c

St dung bét dang thiic trén ta c6
A=T—2x+4/1+x
=1 —-2x+2V/T+x+2V1 +x < (12+22+22) (VI=2x)?+ (VI+x)*+ (V1+x)?) =27=A <33

Vay maxy = 3+v/3 xay ra khi 2

1-2x&x=

L»JI»—

Vidu 2. Cho x,y,z 13 do dai 3 canh ctia mot tam gidc thda man x +y -+z = 3, tim gid tri nhé nhét clia
4 9

biéu thiic A = + + .
X+y—2 Y+zZ—Xx Z+x-—Yy

Lai gidi. Ta ludn c6 bat dang thiic sau:
2 12 2 2
a b ¢ a+b+c
@ B @ (athie)
X y Z X+y+z )
Tacox+y—z;y+z—x;z2+x—ylacac so duong vi x,y,z la do dai ba canh cua tam giac nén ta c6

2
1 4 N 9 > (142+3) 36

;Vx, v,z 1a cac s6 thuc duong.

A= + =12.
X+y—z y+z—x z+x—y x+y—z4+y+z—x+z+x—y 3 3 s
4v i 5 ; Xxty—z_yta—x ztx—y
Vi =12.Dau” =" khi —1liy=_:7="1
day miny au Xay ra 1 1 3 3 =X Y% 4 4
BAI TAP TU LUYEN

Bai 1. Tim gid tri 16n nhét cta biéu thiic A = /1 — x4+ /2 +3x
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, -3
Loi giai. DPK: — <x < 1.
X
Ta co
3A =31 —x+3V24+3x=+1—-x++1—-x++v1—x+3v2+3x
=9A2 < (1+1+14+9)(1—x+1—x+1—x+2+43x) =60

V60 V60
=A< = Vay maxy = = Diu” =" xdy ra khi x = — o
Bai 2. Cho x,y,z 14 céc s6 thuc duong théa man x +y+ z = 3. Tim gia tri nhd nhit ctia biéu thiic
1 1 4
= + - :
x2+2yz  y 42z 242z
Loi giai. Ta cé
1 1 4 (1+1+2)? B 16 16

= + + > - :
X2 +2yz  y 42z 2242zx T X2 4y 42+ 2xy+2yz+2zx (x+y+2)2 9
16

Vay miny = )

Bai 3. Chiing minh bit dang thic sau:

Va2 + 2+ /2 +y2+22 > /(a+x)2+ (b+y)2 + (¢ +2)2, Yx,y,2,a,b,c €R.

Loi gidi. Taco Va2 +b2+2+/x2+y2+22> \/(a+x)2+ (b+y)2+ (c+2)?
2 2

SVA+P2+2+ 2+ +227 >/ (a+2)2+ (b+y)>+ (¢ +2)?

& \/(a2+b2—i—cz)(x2—|—y2—|—z2) > ax+ by +cz.

Diéu nay ludn ding V1 ta co

(@®+b* +¢*) (P +y* +2%) > (ax+by+cz)*.
Diu” =" xdyrakhi 2 =2 =<,
Xy oz

Tohg quadt: Ta ludn c6 bit ding thic sau: (Bat dang thitc khoang cach)
VE+B+EG+. A+ A5+ 3 2 > ar +a1)2 + (a2 +x2)2 -t (an )2

Dang 5. Chitng minh bét déng thitc dua vao toa dd véc -te

Vidu 1. Chiing minh rang:\/(a+c)? + b2 +/(a—c)? + b2 >V a® + b2 véi a,b,c € R.

Loi giai. Diat @ = (a+c¢,b) va V = ( —c,b).

Taco]7\ =v/(a+¢c)*+1D?, |7| =V/(a—c)? +02va|d + V| =Va® + b2

Ap dung | 7|+ | V| > | @ + V|, ta c6 bdt can cm.

Vi du 2. Ching minh ring:v/a? +4b2 + 6a+9 +Va? +4b> —2a — 12b+10 > 5 véi a,b,c € R.

Loi giai. Taco VT =y/(a+3)2+ (2b)2+/(a—1)2 + (2b—3)2.

Dit i = (a+3,2b) va v = (a—12b 3)th17 v =(4,3)

Taco || =/(a+3)2 + (2b)2 [ V]| =/(a— 1)2+ (2b—3)2va [ — V| =42+ 32 =5,
Ap dung | 7|+ |V ]| > |7—7|, ta c6 bdt can cm.

[ Vidu 3. Tim GTNN ctia P =v/x2 —x+ 1 +Vx2 +x+ 1.

Loi giai. Tac()P—\/x—l +3+\/(x+%)2+%.
Pit W = (x— 3, ) va v = (x+ 1,2 thi @ -V = (14/3)

Taco || =\/(x—3)2+3. [V =/(x+ 12+ 3va @ - V|=
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Apdung | 7|+ |V|>|W — V| ta duge P> 2.
Dau bing xay ra khi va chi khi % va —v ciing huéng <> x— 1 = —x— 1 < x=0.
Vay minP = 2 tai x = 0.

BAI TAP TU LUYEN

Bai 1. Ching minh ring:va? + ab+b% +/a? +ac+c? >V c2 +cb+ b2 v6i a,b,c € R.
Lui gidi. HD: VT =\/(a+ 36)2+ (36)2 1 /(—a—Le)2 + (3¢)?

Bai 2. Chiing minh rang:\/(a —b)%+c2+/(a+b)? +c2 > /2 + a2 véi a,b,c € R.
Loi giai. HD:\/(a —b)2+c2+/(a+b)>+(—c)? > d/c? +a?

Bai 3. Chiing minh rﬁng:\/c(a —c)+/c(b—c) <Vabvéia,b,c eR,a>c>0,b>c.
Loi giai. HD: St dung | V| < ||| V].

trong d6 U = (/ca/a—c), V = (/b —ca/c).

Bai 4. Tim GTNN ctia P =v/x2 — 6x+ 13 +/x2 4 2x + 2.

Loi giai. HD: o/ = (x—3,2),V = (—x—1,1).

Bai 5. Tim GTNN ctia P =vx2 + 10x +26 +V/x2 +4x+5.
Loi giai. HD: o0 = (x+5,1)V = (—x—2,1)

Dang 6. Bt dang thirc vé gia tri tuyét ddi

a=b _ _lal bl

Vidu 1. Ching minh )
: S T e =0 = T+a] " 1+ 9]

Loi gidi. Quy dong, nhan chéo ta dudc bat dang thic tuong duong
|a—b[(1 +|a| +[b| +|ab]) < (1+|a—b|)(|a| + |b] +2|ab|)

& |la—b| < |a|+ |b|+|ab(a—b)| +2|ab| (ding).

DAu bang xay ra khi va chi khi @ = 0 hoic b = 0.

Vidu 2. Cho céc sd thyc a,b,c théa man |ax? +bx+c| < 1,V|x| < 1.
Chiing minh ring |a| +2|b| +3|c| < 7.

Loi gidi. Dit f(x) = ax? + bx + c. Khi dé:
f()y=a+b+c, f(—-1)=a—Db+c, f(0)=c.

Do d6, a = 5((1)+ F(~1) = 24(0)).b = 3 (/1) ~ f(=1)).c = F(0).

Suy ra,
1
lal +2[b1+3le] = S1F)+£(=1) = 2f(0)[ +[£(1) = fF(=1)| +3[£(0)] (4.1)
3 3
< SO SUEDI+4170)] @2
< 1. 4.3)
[ Vidu 3. Tim GTNN ctia bi€u thic A = |x+2017|+ [x —y — 6] + |2x — y + 44]|. ]
Loi giai. TacoA > [x+2017+x—y—6—2x+y—44| hay A > 1967.
x+2017 > 0 x+2017 < 0
Déubﬁngxéyrakhivﬁchikhi x—y—06 > 0 hoac{ x—y—6 < 0
2x—y+44 > 0 2x—y+44 < 0
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BAI TAP TU LUYEN

Bai 1. Tim GTNN ctia A = [x+ 5|+ [2x— 7|+ [3x + 12].
Loi giai. HD: A > |[x+5+2x—7 —3x— 12| hay A > 14.

Bai 2. Tim GTNN cta A = [x — 1|+ |y — 2|+ |z — 3| V6i |x| + |y| + |z| = 2017
Loi giai. HD: A= [x— 1|+ |y—2|+|z—3| > |[x| — 1+ |y| =2+ |z| —3 hay A > 2011

Bai 3. Cho cdc s6 thyc théaman [a+b+c| <1, l[a—b+c| <1, [4a+2b+c| < 8, |[4a—2b+c| <8.
Ching minh ring: |a| + 3|b| + |c| < 7.
Loi giai. HD: Chtng minh |a+c|+|b| <1 (1), [4a+c|+2[b] <8 (2).
Cong tung vé (1) va (2) dudc |a| + |b| < 3.
Nhan tiing vé (1) véi 4 roi cong tiing vé véi (2) dudc 2|b| +|c| < 4.
. o latb] jal + [b|
Bai 4. Ching minh .
ST e b] = T4 [al + [B]
Loi giai. HD: Nhan chéo
Bai 5. Chiing minh ring: Néu |a| < 1,|b— 1] < 10,]|a —c| < 10 thi |ab — ¢| < 20.
Loi giai. HD: |ab—c| < |ab—al|+|a—c| = |a||b— 1|+ |a—¢]|.
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§2.  BAT PHUONG TRINH VA HE BAT PHUONG TRINH
MOT AN
I. Tém tat Ii thuyét

Pinh nghia 1. Bdt phuong trinh bdc nhdt mét dn 1a bat phuong trinh (bpt) sau khi thu gon c¢6 dang ax+b >
0,ax+b < 0,ax+b > 0,ax+b < 0 trong d6 a, b 1a cic sb thuc v6i a # 0 va x 12 dn sé.

1. Giai va bién luin bat phueng trinh ax+b > 0

b b
e Véia >0, bpt < x > ——. Tap nghiém cua bpt 1a § = (——;—f—oo);
a a

b b
e VGia<0,bpt< x < ——.Tap nghiém ctia bptla § = (—oo;——);
a a
e a =0, bpt thanh Ox + b > 0. Ta xét hai truong hop:
b <0, tap nghi€ém cta bpt 1a S = 0;
b > 0, tap nghiém ctia bpt 1a S = R.
2. Giai va bién luin bét phuong trinh ax+ b < 0
. b . . . b
e VGia>0,bpt & x < ——. Tapnghiémcuabptla§=| —oo; ——|;
a a

b b
e Véia<0,bpt< x> ——. Tap nghiém cuabptla § = [——;—l—oo);
a a

e a =0, bpt thanh Ox+ b < 0. Ta xét hai trudng hgp:
b <0, tap nghiém cua bpt 1a S = R;
b > 0, tap nghiém cua bpt 1a § = 0.

II. Cac dang toan

Dang 1. Giai bat phuong trinh bac nhit mét 4n

Xét bit phuong trinh bac nhit mot 4n dang: ax+b > 0 (*).
) ) b )
e Néu a > 0 thi bat phuong trinh (*) c6 cdc nghiém x > —— hay bat phuong trinh ¢6 tdp nghiém la
a
b
S= (——; —l—oo) .
a
A N A N s ~ LN b A N 2 A PN N
e Neéu a < 0 thi bat phuong trinh (*) c6 cac nghiém x < —— hay bat phuong trinh c6 tdp nghi€ém la
a
b
S (—oo; ——).
a
Céc bit phuong trinh dang ax+b < 0, ax+b > 0, ax+b < 0 c6 cdch giai tuong tu.

Céc bat phuong trinh khc ta bién ddi bat phuong trinh vé dang ax+ b > 0 (hodc vé dang ax+b < 0,
ax+b>0,ax+b<0).
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Vi du 1. Giai cac bat phuong trinh sau:
a) 3x—12>0.

b) 2x+3 <4x—5.

¢) (x—3)(2x+5) < 2x% +4x—7.

Loi giai.
1
a) 3x—1>0x> 3
) 1
Vay tap nghiém cua bat phuong trinh da cho la § = E, +oo) .

b) 2x+3<4x—-52x—4x<-5-3 -2x<-8&x>4.
Vay tap nghiém cla bat phuong trinh da cho 12 § = (4; +0).

¢) (x—3)(2x+5) <22 +4x -T2 —x—15< 2% +4x T —5x <8 x> —2.

) 8
Viy tap nghi€m cua bat phuong trinh da chola § = {—g; —|—oo> .

Vi du 2. Giai cic bt phuong trinh sau:

3—-2 D) _ 2 _
2) - xZO- b)x+3x 2<x X 2.
xc+1 xX24+2x+3 " x2+2x+3
Lui giai.
3—2x
> ().
a) 2l

Ta c6 %> + 1 > 0 v6i moi x € R. Do d6 bit phuong trinh da cho tucng duong:

3—2x20(:)x§%.

) 3
Vay tap nghiém cua bat phuong trinh da cho la: § = (—oo; 5} .

X2 4+3x—2 X2—x—2

< .
X2+2x+3 " x2+2x+3 )
Ta c6: x> +2x+3 = (x+1)2+2 > 0 v6i moi x € R. Do d6 bét phuong trinh da cho tuong duong:

P43 —2<x’—x-24<02x<0.
Vay tap nghiém ctia bit phuong trinh da cho 1a: S = (—o0;0).

b)

Vi du 3. Giai cac bat phuong trinh sau:
a) Vx—1(3x—8) <0. o 07X o
) vV2x+1
4x + 3 x—1
b) > 0. d 1
o ) 7% <

Loi giai.

a) vx—1(3x—8) <0.

bicu kién: x—1 >0 < x> 1.
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e Tathiy x = 1 12 nghiém ctia bt phuong trinh di cho.
e V6ix > 1, bt phuong trinh da cho tuong duong véi bat phuong trinh:
8
x—8<0&e=x< 3

w| oo

Két hop diéu kién x > 1 ta dugc: 1 < x <

W[ oo

e Viy bit phuong trinh da cho c6 cac nghiém 1 < x <

4dx+3

V2—x

V6i x < 2, bt phuong trinh da cho tuong duong véi bt phuong trinh:
3
Ix+3>0x> T

b) >0.Pitukitn: 2—x>0<x < 2.

. . 3
Keét hgp diéu kién x < 2 ta dugc: 1 <x<2.

. 3
Vay bat phuong trinh da cho c6 tap nghiém S = [—Z; 2).

6—5x

C > +/2x+ 1.
) V2x+1

\ 1
bicu kién: 2x+1 >0 x> —5

| )
Véi x > —5 bat phuong trinh da cho tuong duong véi bat phuong trinh:

5
6—-5x>2x+1 -Tx>-5&x< 7

. R 1 1 5
Keét hgp diéu kién x > ) ta dugc: ) <x< 7

) 15
Vay bat phuong trinh da cho c6 tap nghiém S = <_§; §> .

x—1
1.
2—x<

Diéu kién: 2 —x # 0 < x # 2.

d)

e V6i x < 2, bét phuong trinh da cho tuong duong véi bat phuong trinh:
3
x—1<2—x&2<3x< 5
) R 3
Keét hgp diéu kién x < 2 ta dudc x < 5

e V6i x > 2, bét phuong trinh di cho tuong duong véi bat phuong trinh:
3
x=1>2—x&2x>3&x> 5
Két hop diéu kién x > 2 ta dugc x > 2.

s 3
e Vay bat phuong trinh da cho c¢6 tap nghiém § = (—oo; 5) U (2;4o).

BAI TAP TU LUYEN
Bai 1. Giai cac bat phuong trinh sau:
a) —4x+1>0. c) 10x+9 <0.
b) 5x—6<0. d) —2x+8 <0.

Lui gidi.
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1
a) —4x+1>0<:>x<4—1.

) 1
Vay tap nghiém cua bat phuong trinh da cho l1a § = (—oo‘ —) .

6
b) 5x—6<0x< 5

) 6
Vay tap nghiém cua bat phuong trinh da cho l1a § = <—oo; 5} .

¢) 10x+9<0&x< —2

10°
. 9
Viy tap nghi€m cua bat phuong trinh da chola § = (—oo; —1—0)
d 2x+8<0&<x>4.
Vay tap nghiém clia bAt phuong trinh da cho 1a § = [4; +o0).
Bai 2. Giai cac bat phuong trinh sau:
a) 3(x—1)+2>2x+3. c) ¥ —3x+4<x*-2.
b) 4x+3 <2x—1. d) 3x> — 10x+8 > 3x(x+1).
Li gidi.
a) Tap nghiém ctlia bat phuong trinh 12 S = (4; +o0).
b) Tap nghiém clia bat phuong trinh 12 § = (—oo0; —2).
c¢) Tap nghiém ctia bat phuong trinh 12 § = [2; +o0).
A © A b3 A ~ N 8
d) Tap nghiém cua bat phuong trinh 1a § = (—oo; B} .
Bai 3. Giai cac bat phuong trinh sau:
2x+1 3 3(x+1) x—1
3—- =, T -
a) 5 >x+ 1 c) 2+ 2 <3 1
3. 32x—17) x+1 x+2 X
b) —2x+—-> —0—. d — 2+ -,
) —2x+ 5 > 3 ) > 3 <24 6
Loi giai.
2x+1 3 41
a) 3— x5+ >4 60— 4(20+1) > 205415 & ~28x > 4l & x < .
. 41
Tap nghiém cua bat phuong trinh 1a § = (—oo; %) .
3 3(2x—7) 3 38 19
b) 2x+—->———& U+ ->U-T& 4x>-——¢& —.
) x+5> 3 x+5>x 19)c> 5 x<10
Tap nghiém ctia bat phuong trinh 1a S = (—oo; E) .
3(x+1) x—1 3x+3 x-—1 7
24 —-= — 1 —.
c) 2+ 3 <3 1 & 2 + 1 < <:>5x<7<:>x<5

) 7
Tap nghiém cua bat phuong trinh 1a § = (—oo; §>
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d) x+1 _x—i—2

<2+%<:>3(x+1)—2(x+2)< 24xe3t3-2r-4<124x < 0-x < 13

(lu6n ding Vx € R).
Tap nghiém ctia bat phuong trinh 12 § = R.

Bai 4. Giai cac bat phuong trinh sau:

x+2 2x—3 dx+3
> (. < .
2) X242~ ©) XH+x+1 " x24+x+1
3x—1)—2 2 2 (x—2
b) —(Zx )=2 d) x2+x+ (ng J(x=2),
x=+4x+5 4= 4+4x+2 4x-+4x+2
Loi giai.

a) Ta cé x*>+2 > 0 véi moi x € R. Do d6 bit phuong trinh da cho tuong ducng:
x+2>0 x> 2.
Tap nghiém clia bat phuong trinh 1a S = [—2; +c0).

b) Tacé x> 44x+5= (x+2)%>+1> 0 v6i moi x € R. Do d6 bit phuong trinh da cho tucng ducng:
5
3x—1)—-2<0e3x-5<0ex< 3
5

Tap nghiém clia bat phuong trinh 1a S = (—oo; §> .

1\* 3 .
¢) Taco x> +x+1= <x+ E) + 1 > 0 v6i moi x € R. Do do bat phuong trinh da cho tuong duong:

2x—3<4x4+32x> -6 x> 3.
Tap nghiém ctia bat phuong trinh 1a S = [—3; +o0).

d) Taco4x? +4x+2 = (2x+ 1)2 + 1> 0 v6i moi x € R. Do d6 bét phuong trinh da cho tuong duong:
XAx+2> (x+1)(x—2) 28> 4 x> 2.
Tap nghiém clia bat phuong trinh 12 § = (—2; +o0).

Bai 5. Giai cac bt phuong trinh sau:

a) (3x—6)y/3—x<0. d) (2x—1)>(x+3)>0.
Vbx+3 3x—2

b . <0.

) 5=y 70 © 1S
1 —4x 8x+1

c) <Vx+5. > 2.
\/_x+5 f) 2x_3

Loi giai.

a) Pitukién: 3—x>0< x <3.
RG rang x = 3 1a mot nghiém cta bat phuong trinh da cho.
Véi x < 3 bat phuong trinh da cho trd thanh:
3x—6<0<=x<2.
Tap nghiém ctia bAt phuong trinh 12 § = (—0;2] U {3}.

\ 1
b) bicukién: 6x+3 >0 x> 5
1 )
Vé6ix = — 5 khong 1a nghi€m cua bat phuong trinh da cho.

1,
V6i x > ) bat phuong trinh da cho tré thanh:
2—x>0&x<2.
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. N 1 1
Keét hgp diéu kién x > ) ta dugc ) <x<2.

) 1
Vay tap nghi€ém cua bat phuong trinh 1a S = <—§; 2).

c) Piéukién: x+5>0< x> —5.
Vi x > —5 bét phuong trinh di cho tré thanh:

4
1—4x<x+5(:)5x>—4<:>x>—§.
2 N 4
Keét hgp diéu kién x > —5 ta dugc x > ~3
2 4
Tap nghiém cua bat phuong trinh 1a § = (—5; +oo> .
1

d) Truong hop 2x—1 =0 hay x = 3 10 rang 12 mot nghiém cla bét phuong trinh da cho.

1.,
Truong hop 2x — 1 # 0 hay x # 3 bat phuong trinh da cho tré thanh:
x+3>0& x> -3,
Tap nghiém clia bat phuong trinh 1a S = [—3; +o0).

N 1
e) biéu kién: x # -3

Trudng hop x < —é bat phuong trinh da cho trg thanh:
3x—2>20x> %

Két hop diéu kién: x < —% ta dugc bat phuong trinh v6 nghiém.
Truong hgp x > —% bét phuong trinh da cho trd thanh:

2
3x—2§0<:>x§ §

< N 1 1 2
Keét hgp diéu kién: x > ~3 ta dudc ~3 <x< 3
) 12

Tap nghiém cua bat phuong trinh 1a § = <_§; ﬂ .

\ 3
f) Dicu kién: x # X
3.,
Truong hop x < 3 bat phuong trinh da cho tré thanh:
7
Bx+1l<dx—6x< ——.

4
2 \ 3 7
Keét hgp diéu kién: x < 3 ta dugc x < T
3.,
Truong hgp x > 3 bat phuong trinh da cho tré thanh:
7
Eqx+1>4x—6& x> ——.

4

. R 3 3
Keét hgp diéu kién: x > 7 ta dugc x > 5

. 7 3
Tap nghiém cua bat phuong trinh 1a § = (—oo; _4_1> U <—; —l—°°>.
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Dang 2. Giai va bién luan bat phuong trinh bac nhat mét 4n

Xét bat phuong trinh mot 4n dang: ax +b > 0 (*).
@ Truong hgp a # 0:

. . b .
e Néu a > 0 thi bat phuong trinh (¥) c6 cac nghiém x > —— hay bat phuong trinh c6 tap nghiém
a
b
la$= (——; —I-OO).
a

. 2 b 2
e Neu a < 0 thi bat phuong trinh (*) c6 cac nghi€ém x < —— hay bat phuong trinh c6 tap nghiém
a

lIaS= (—oo;—l—)).
a

@ Truong hdp a = 0:

e Néu b > 0 thi bat phuong trinh (*) luén nghiém diing véi moi x € R hay bat phuong trinh ¢
tap nghiém S = R.

e Néu b < 0 thi bat phuong trinh (*) vd nghiém hay bat phuong trinh c6 tp nghiém S = @.

Céc bit phuong trinh dang ax+b < 0, ax+b > 0, ax+b < 0 c6 cach gidi va bién luan tuong tu.
Céc bat phuong trinh khdc ta bién ddi bat phuong trinh vé dang ax+ b > 0 (hodc vé dang ax+b < 0,
ax+b>0,ax+b <0).

Vi du 1. Giai va bién luan bat phuong trinh mx + 6 > 2x + 3.

Loi giai. mx+6>2x+3 < (m—2)x > 3.

e Truong hop m —2 = 0 hay m = 2 thi bat phuong trinh da cho nghiém diing v6i moi x € R.

. -3
e Truong hgp m —2 > 0 hay m > 2 thi bat phuong trinh da cho c6 cac nghiém x > p—
m R

) -3
e Truong hgp m —2 < 0 hay m < 2 thi bat phuong trinh da cho c6 cdc nghiém x < p—
m u—

Vi du 2. Tim tét ca c4c gid tri thuc ctia tham s m d€ bat phuong trinh (m? — 4m + 3)x + 2m — 4 <
0 vO nghiém.

Loi giai. Bt phuong trinh da cho vo nghiém khi:

2 o m=1
{m dmA3=0 L) | m=3 em=s3
2m—4>0
m>2

Vay m = 3 1a gid tri thoa yéu cau bai toan.

Vi du 3. Giai va bién luan bat phuong trinh /x — 1 (x —m+2) > 0.

Loi giai. Picukiénx—1>0< x> 1.
e Truong hop x = 1 khong 12 nghiém ctia bat phuong trinh da cho.

e Trudng hop x > 1 ta dudc bat phuong trinh:
x—m+2>0&x>m—2.
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- Néu m —2 > 1 hay m > 3 thi bat phuong trinh c6 tap nghiém S = (m — 2; +o0).
- Néu m —2 < 1 hay m < 3 thi bat phuong trinh c6 tap nghiém S = (1;+c0).

e Vay: v6i m > 3 thi bat phuong trinh c6 tip nghiém S = (m — 2; +);
v6i m < 3 thi bt phuong trinh ¢6 tap nghiém S = (1;+).

BAI TAP TU LUYEN

Bai 1. Gidi va bién luan bat phuong trinh (1 —m)x —2m > —2x — 6.
Loi giai. (1—m)x—2m > -2x—6< (3—m)x >2m—6.

e Trudng hop 3 —m = 0 hay m = 3 thi bat phuong trinh di cho v nghiém.

) 2
e Truong hgp 3 —m > 0 hay m < 3 thi bat phuong trinh da cho c6 cac nghiém x > 3m hay x > —2.

—m

) 2
e Truong hop 3 —m < 0 hay m > 3 thi bat phuong trinh da cho c6 cac nghiém x < 3m hay x < —2.

—m
Bai 2. Cho bét phuong trinh (m? + 3m)x+4 > —2(x+m). Tim tit c4 cdc gid tri ctia m d& bt phuong trinh
da cho nghiém dung v6i moi x € R.

Loi gidi. (m?+3m)x+4 > —2(x+m) < (m?>+3m+2)x+2m+4 > 0.

Bt phuong trinh da cho nghiém ding véi moi x € R khi:

) _
{ m-+3m+2=0 m= —
& m=-2 & .
2m+4 >0 m>_2 m=—2
Vay m = —1,m = —2 1a gid tri thda yéu cau bai todn.

Bai 3. Giai va bién luan bét phuong trinh (2x —3m +2) /2 —x < 0.
Loi giai. Pidukién2—x> 0o x<2.

e Trudng hop x = 2 khong 12 nghiém ctia bit phuong trinh da cho.

e Trudong hop x < 2 ta dudc bat phuong trinh:

3m—2
2x—3m+2>0& x> m2
. 3m—2 , 3m—2
_Néu "% 2 hay m < 2 thi bit phuong trinh ¢6 tap nghiém § = ( m2 ;2).
. 3m— ,
- Néu > 2 hay m > 2 thi bat phuong trinh v6 nghiém.

e Viy: v6i m > 2 thi bat phuong trinh ¢6 tap nghiém S = &;
. 3m—2
vGi m < 2 thi bat phuong trinh c6 tdp nghiém § = ( m2 ;2).

Dang 3. Tim gia tri ctia tham s6 dé bat phuong trinh ¢é tap nghiém théa diéu kién cho trude

e Bién ddi bit phuong trinh vé mot trong bon dang sau

ax+b>0,ax+b<0,ax+b > 0,ax+b < 0.

e Néu diéu kién ma bat phuong trinh phai thda, tir d6 tim dugc gid tri cla tham sb.

Vidu 4. Cho bit phuong trinh (4m? — 6m)x + 7m > (3m* — 5)x + 4 + 5m. Pinh m d€ bat phuong
trinh thoa v6i moi x € R.
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Loi giai.
Bpt < (m? — 6m+5)x+2m—4 > 0.
Bpt thoa véi moi x € R
a=0 m*—6m+5=0 m=1hoicm=>5
& & &S m=23.
b>0 2m—4>0 m>?2
Vay bpt thoa véi moi x € R & m = 5.

[ Vi du 5. Dinh m d€ bit phuong trinh mx+3m> > —3(x+4m* —m— 12) c6 tap nghiém 1a [—24; +-o0). ]

Loi giai.
Bpt < (m+3)x+3m® + 12m> —3m —36 > 0 < (m+3) [x+3(m* + m—4)] > 0.

e m = —3, bpt co tap nghiém la R (loai).
e m< —3,bpt&x+3(m?+m—4) <0 x< —3(m>+m—4) (loai).
o m>—3,bptx+3(m>+m—4)>0< x> —3(m>+m—4). Bpt c6 tip nghiém la [—B(mz +m—4);4oo).
Do do, bpt ¢6 tp nghiém [—24;+o0)

m> —3 m>—3
= =

—3(m*+m—4)=-24 m*+m—12=0

m> —3
< & m=3.

m= —4haym=3

BAI TAP TU LUYEN
Bai 4. Tim tit c4 cac gia tri m d€ bt phuong trinh v nghiém

(6m* +m—2)x—Tm > (6m> +5)x — 5m — 6.

Loi giai.
Bpt < (m—7)x—2m+6 > 0.
a=0 {m—7:0
<~

Bpt v0 nghiém < 7.
b<0 —2m+6<0

< m

Bai 5. Tim tit c4 cdc gid tri m d€ bat phuong trinh sau théa véi moi x € R.

a) mz(x— 1) > 25x+5m—6;

b) /(M2 —9)x+m+7>3;
Lui gidi.

a) Bpt < (m?> —25)x—m?> —5m+6>0.

=0 2_25=0
Bpt théa véi moi x € R < ¢ " em=-5,
b>0 —m?—5m+6>0
b) Bpt & (m> —9)x+m+7>9 < (m?>—9)x+m—2>0.
m=23

=0 2-9=0
Bpt thoa v6i moi x € R < {a & {m

b>0 m—2>0
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Bai 6. Dinh m d€ ham sd y = \/(m+3)x+m — 5 xdc dinh véi moi x € [0;5].

Loi gidi.
Ham s y xdc dinh v6i moi x € [0;5] < (m+3)x+m—5> 0 (*), véi moi x € [0;5].
Bpt (*) thoa v6i moi x € [0;5] = bpt (*) théataix=0=>m—5>0=m > 5.

—m+s
Khi d6, (*) x> 2.
m-+3
m>5
ViyYCBT & § —m 45 _ m>S.
m+3 -

Bai 7. Tim m d€ bét phuong trinh /5 — x [(m? + 3)x — 4m] > 0 ¢6 tap nghiém 1a [1;5].
Loi giai.
5 x<5
< x =5 hodc 4m
x> .
~m?+3
=1<m?—4m+3=0<m=1hoicm=3.

x <
Bpt < x =5 hoac
P ' {(m2—|—3)x—4m20

4dm
m?+3

Bai 8. Dinh m dé hai bt phuong trinh sau tuong duong

YCBT &

a) x—9<0vaSmx—3m—42 <0,
b) 3mx+2—-2m>0va(3m—1)x+3—-2m>0.
Loi giai.

a) Bptx—9 < 0co tp nghiém la S = (—o0;9).

Sm >0
YCBT < < 3m+42 5 Sm=1.
5m
3m(3m—1)>0 m<0h0:§1cm>1
b) YCBT & ¢ 2m—2 2m—-3 <& ' 3 em=-2.
3m 3m—1 m=—2

Dang 4. Hé bat phuong trinh bac nhét mot an

Khi cho mot hé bt phuong trinh bic nhit mot 4n thi tap hop nghiém ctia hé 1a giao ciia cic tap hop
nghiém clia cdc bt phuong trinh trong hé.

e Cac budc thuc hanh giai toan:

1. Tim diéu kién cta hé (néu co).

aix+b;1 <0 (1)

ax+by <0 (2)

3. Giai tiing bat phuong trinh trong hé. Goi 7,55 1an lugt 13 tip nghiém clia phuong trinh
(1),(2) trong hé.

4. Tap nghiém ctia hé bat phuong trinh S = S1 N S».

2. Bién ddi d€ dua hé bat phuong trinh vé dang dic trung {

3—x>0

Vi du 6. Giai hé bt phuong trinh: :
: 5—-2x>0
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3—x>0

Loi giai. Ta c6: =
5—2x > 0 x <

Tap nghiém ctia hé bat phuong trinh S

I
/l\

8
NI
[T

’ A a . 2 <
Vidu 7. Giai hé bat phuong trinh: s 3 .
2x—1<53x—1)

N Er s 30x—9<35-10x 4 1
Loi giai. 5 3 & <:>E <x< o
) 4 11

Tap nghi€m cua hé bat phuong trinh § = (B’ E) .
BAI TAP TU LUYEN

. —1 2) <2 —x—(x+3)(x—1
Bai 9. Giai hé bét phuong trinh: {(x 1)(’8+ ) S22 —x—(x+3)x—1)
x—1<

Sx< 1.

= Bl W

-1 2) <2x% —x— 3N(x—1 4x—5<0 <
Lo gii. {(x YJx+2) <2x"—x—(x+3)(x )@{x < x <

x—1<0 x—1<0 X<

Tap nghiém ctia hé bt phuong trinh § = (—oo; 1).

R ) 3x—1<x+5
Bai 10. Giai hé bat phuong trinh: 5 .
x—1l<x"—(x—1)(x+1)
o 3x—1<x+5 x<6
Loi giai. 5 &Sq e x<l.
2x—1<x"—(x—1)(x+1) x<1

Tap nghiém ctia hé bat phuong trinh S = (—oo; 1).

5
) 6x+ = <4x+7
Bai 11. Giai hé bt phuong trinh: 7

8x+3
AR AP N
5 22
bx+— <4x+7 2x<ﬂ x < =
Loi giai. 8x+; o 7 < 77 Gx<y
<2x+5 dx <7 x<4_1
2 7
Tap nghiém cua hé bat phuong trinh § = (—oo; 1
-3
\ T 2 50
Bai 12. Giai hé bat phuong trinh: x—4
x<2(x+1)
-3
L X -0 x>4
Loi giai. x—4 Sex>3 Sx>4.

x<2(x+1) x> -2
Tap nghiém ctia hé bat phuong trinh S = (4; +o0).
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Dang 5. Giai va bién luan hé bat phuong trinh bac nhat mét 4n

aix+b; <0

Giai va bién luan hé bat phuong trinh: .
a)x+by <0

e Xét céc trudng hop ton tai diu ctia a; va as.

e VGi mdi trudng hop riéng biét nhan dudc & trén, thong thudng ta c6 cc trudng hop sau:

) by b
THI: Néu a;,a > 0. Khi d6 (I) <> x < min {——1,——2}.

a’ a
£ .y by by
— TH2: Néuaj,a; <0.Khidé (I) x> max {——,——¢.
a’ ap
x < —ﬁ
— TH3: Néu a; > 0;a; < 0. Khi d6 (1) < Zl .
x> _2
az
Ha c6 nohism didu kién 1a: — 22 by
¢ co6 nghiém dicu kién la: —— < ——.
an al
b b
Khi d6 nghiém ctia hé la; ——= < x < — L.

a a
— TH4: Néu a; = 0 hoic ap = 0. Khi d6 thay truc tiép gia tri tham s6 vao hé ().

, A 2 ~ ., . 9 ~ A A ~ X + m S O , LN
Vidu 8. Tim tat ca cac gia tri cua m dé hé bat phuong trinh: c6 nghiém.
: —x+3<0

La. 20 x+m§0 PN xS—m

i giai. .

5 —x+3<0 " \x>3
D& hé bat phuong trinh c6 nghiém thi —m >3 < m < —3.
s dm* <2 1
Vidu 9. Tim m dé hé bat phuong trinh: ST S 2 c6 nghiém.
3x+2>2x—1

o e [x+4mE <2mx+1(1)

Loi giai. .
3x+2>2x—1 (2)

(2) & x> 3.

(1) & (1 —2m)x < 1 —4m?. Xét céc trudng hop:

2 1
e THI:Neéul -2m=0m= % Khi d6 (1) c6 tdp nghiém S; = R.
Khi d6 hé c6 tip nghiém § = (—3; +).

. 1
° TH2:Néu1—2m<0<:>m>§.

2

Suy ra (1) c6 nghiém: x > 7 S x> 142m.
—2m
Khi d6 hé c6 tap nghiém S = [1 4 2m;+o0) (do 142m > 2 > —3).

‘ 1
e TH3: Neul-2m>0&m< 3 thi (1) c6 nghiém x < 1+ 2m.
Hé bat phuong trinh ¢6 nghiém khi: 1 +2m > -3 & m > —2.
Véi -2 <m< 3 thi hé bt phuong trinh c6 tip nghiém S = (—3;1+2m).
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Vay v6i m > —2 hé bat phuong trinh c6 nghiém.

273

] - 9 < 3x+m?
Vidu 10. Tim m dé€ hé bat phuong trinh: e xm vO nghiém.
) dx+1< —x+6

o ene [mx+9<3x+m? (1)
Loi giai. .
x+1<—x+6 (2)
2)ex<l.
(1) & (m—3)x < m> — 9. Xét cc trudng hop:

e THI1: Néum—3 =0« m=3.Khidé (1) c6 tap nghiém S| = @.
V6i m = 3 hé bit phuong trinh v6 nghiém.

e TH2: Nbum—3<0<m<3.
Suy ra (1) c6 nghiém: x > m+3.
Khi d6 hé vo nghiémkhim+3> 1< m> —2.
V6i —2 < m < 3 hé bét phuong trinh v nghiém.

e TH3: Néum—3 >0« m>3thi (1) c6 nghiém x < m+3.
V6i m > 3 hé bat phuong trinh lu6n c6 nghiém.
Vay hé bat phuong trinh vo nghiém khi —2 < m < 3.

BAI TAP TU LUYEN

N A 9 , ., . Py 4 A N x - 2 S O , .
Bai 13. Tim tat ca cac gia tri cua m dé hé bat phuong trinh: { s cO nghiém.
m+x

oo . JX—2<0 x<2
Loi giai. & .
m+x>1 x>1—m

D& hé bat phuong trinh c6 nghiém thi 1 —m <2 < m > —1.

N A, 2 2 s+ o 1A 1A N 2x+T7<8x—1 A N
Bai 14. Tim tat ca cac gia tri cua m dé hé bat phuong trinh: vO nghiém.
—2x+m+5>0
4
o (247 <8x—1 >3
Loi giai. & .
—2x+m+5>0 m+5
STy
. s 5 4 7
bé hé bat phuong trinh v6 nghiém thim+ §§<:>m§—§.
3x+2-2m<0

Bai 15. VGéi gia tri nao cia m thi hé c6 nghiém duy nhét.
mx+m—1<0
3x+2-2m<0(1
Lo giai, 4> F272ms0(1)
mx+m—1<0 (2)
2m—2
(I)ex< m3 :

(2) & mx <1—m (3). Xét cac trudng hgp:

e TH1: Néu m = 0, khi d6 bat phuong trinh (3) < Ox < 1 ludn ding.
Vay nghiém ctia hé bt phuong trinh Ia x < —3 va nghiém 1 khong duy nhit.

, , -
e TH2: Néum > 0, khi d6 bit phuong trinh (3) & x < — .
m

2m—2 1— )
Khi d6 nghiém ciia hé 12 x < min { " — —m} va nghiém 12 khong duy nhit.
m
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, , -
o TH3: Néu m < 0, khi d6 bat phuong trinh (3) < x> — .
m

. , Y 2m=2
Khi d6 dé hé c6 nghiém duy nhét thi m3 - = 3.

3 .
Vay v6i m = ) hé c6 nghiém duy nhat.

mx-+6>2x+3m

c6 nghiém.
m(x—m) <x—1 e

Bai 16. VGi gia tri nao cia m thi hé {

e ere Uikt A A . . (m—2)x>3m—6(1)
Loi giai. Viét lai hé bat phuong trinh dudi dang 5 (I).
(m—1)x<m —1(2)
Xét cac truong hdp:
B R x<3
e TH1: Néum < 1,khi d6 hé (1) & =m+1<x<3.
x>m+1
Khi d6 tap nghiém ciahé 1la S = (m+1;3).
. o x<3 o o
e TH2: Neum = 1,khi d6 hé (1) & = hé vo nghiém.
Ox <0
B o x<3 .
e TH3:Néu 1 <m < 2,khidohé (I) < =x<min{3,m+1} =m+1.
x<m—+1
Khi d6 tdp nghiém ctia hé S = (—oo;m+1).
. o 0x>0 o .
e TH4: Néum =2, khi d6 hé () & <3 = hé vO nghiém.
X
. L x>3
e THS: Néum > 2, khi d6 hé (1) =3<x<m+1.
x<m+1

Khi d6 tdp nghiém cia hé S = (3;m+1).

Vay hé bét phuong trinh c6 nghiém khi m # 1 v m # 2.

Dang 6. Tim gia tri ciia tham s6 dé& hé bit phuong trinh cé tap nghiém thoéa diéu kién cho trude

x—m+1>0

Tim tAt ca cé4c gia tri thuc clia tham s6 m dé€ hé
m+2—x>0.

Vi du 11. Cho hé bt phuong trinh {
bt phuong trinh
a) Nghiém ding v6i moi x € [—2;—1).

b) C6 duy nhit mot nghiém thuoc [1;3).

1
¢) Co nghiém thudc {—1; 5} .

Suy ra hé c6 tdp nghiém S = (m — 1;m+2].

N . {x—m+1>0 {x>m—1
Loi giai. Tacé

=
m+2—x>0 x<m+2.

a) Heé c6 nghiém ding v6i moi x € [—2;—1) khi va chi khi
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_1<-2
—2-1)cSe " o 3<m<—1.
m+2>—1

b) Hé c6 duy nhit mot nghiém thuoc [1;3) & m+2=1<m=—1.

1
¢) Heé khong c6 nghiém thudc [— I; 5]

Vay hé c6 nghiém thudc

1< 1 >3
= |12 = -2
m+2<—1 m< =3

1 3
1| & -3<m< >
2}@ _m<2

Vi du 12. Cho hé bat phuong trinh {

dé hé bat phuong trinh

b) C6 nghiém thudc [0;3).

x+m>1

> Tim tit ca c4c gid tri thuc ctia tham sb m
mx-+m~—2m > 0.

a) Nghiém ding v6i moi x € [—1;+-o0).

V,

Loi giai. Ta co

x+m>1 x>1—m () . . A <A A
Goi S1,5,, S lan lugt 1a tap nghi€ém cua

=
mx+m? —2m >0 mx>m(2—m). (2)

(1),(2) va ciia hé. Khi d6 S; = (1 — m;-+oo) va
oVéisztacéSzzRiS:SlﬂSzz(1—m;+<>°).

e Véim>0tacd S, =[2—m;+o) = S=8NS) =[2—m;+o0).
e Véim<0tacd S =(—2—m|=S=8NS=(1—m;2—m).

a)

b)

Hé c6 nghiém ding v6i moi x € [—1;+o00) < [—1;400) C S.

e Véim=0tacdS=(1;+0) 5 [—1;+e) = m = 0 khong thdéa man.

e Véim>0tacd[—1;+0) CSe2—m< —1< m>3. Kéthop didu kién m > 0 ta c6 m > 3 thoa
man.

e Véim<0tacdS=(1—m;2—m]p[—1;+) = m < 0khong théa man.

Viy tap céc gia tri m thda man 1a [3;4-o0).

H¢ c6 nghiém thudc [0;3) < [3;0) NS # 0.

e V6im=0taco [0;3)NS = (1;3) # 0 = m =0 théa man.

e Véim>0taco[0;3)NS#0=2—m<3< m>—1. Kéthgp diéu kién m > 0 ta ¢ m > 0 thod
man.

. i l-m<3
e Véim<0taco [0;3)NS#0 <

& —2 < m < 2. Két hop diéu kién m < 0 ta c6
2—-m>0

—2 < m < 0 thoa man.
Viy tap cac gia tri m thda man la (—2;+o0).

BAI TAP TU LUYEN

x+2m—1>0

Bai 17. Cho hé bit phuong trinh { Tim tit ca cac gid tri thuc cta tham sb m dé hé c6

6m—2—x>0.

nghiém ding v6i moi x € [—2;3].
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N o [x+2m—-1>0 x>1-2m o . . 1-2m< =2
Loi giai. Ta co & Hé c6 nghiém ding véi moi x € [—2;3] &
6m—2—x>0 x<6m-—2. 3<6m—2
3

x+m>2

(m—1) 2 am_ 350 Tim tt ca cic gid tri thuc ctia tham sb m
m—1)x—m"+4m—3>0.

Bai 18. Cho hé bit phuong trinh {
dé hé

a) C6 nghiém thudc (—o0;2).

b) C6 nghiém thudc [—1;3].

¢) Nghiém ding v6i moi x € [—1;3].

N Jxtm>2 x>2—m e s

Loi giai. Tacé 5 & Giai va bién luan hé ta c6
(m—1)x—m"+4m—3>0 (m—1)x>(m—1)(m-3).

e VG6i m < 1 ta c6 hé vo nghiém.

e VGim > 1, hé ¢ tap nghiém S = (max{m — 3;2 —m}; +oo).

a) Hé co nghiém thudc (—eo;2)

m—3<2

s max{m—3;2-m} <2 & S0<m<S.
2—-m<?2

Két hgp diéu kién m > 1 tacé 1 < m < 5 thdéa man.
b) Hé c6 nghiém thudc [—1;3]

m—3<3

S max{m—3;2—-m} <3 <& &S —1<m<é6.
2—-m<3

Két hop diéu kiénm > 1 tacé 1 < m < 5 thda man.
¢) Hé c6 nghiém ding v6i moi x € [—1;3]

vO nghi€m m.

m—3<-—1 m<?2
s max{m—-32-m}<—-1&

=
2-m< —1 m>3

mx—1<0

Tim tit ca cdc gid tri thuc cta tham sb m dé hé
(Bm—2)x—m < 0.

Bai 19. Cho hé bt phuong trinh {

nghiém ding véi moi x duong.

N Cmx—1<0 mx <1
Loi giai. Taco &
Bm—2)x—m<0 (Bm—2)x <m.
e V6i m = 0, hé c6 tap nghiém S = (0; 4-o0) = m = 0 théa man.

Ta co

2 3 2
o Véim= 3 hé c6 tap nghiém S = <—oo; 5) 2 (0;400) = m = 3 khong thdéa man.

m

3m—2
2 5

0<m< 3 khong théa man dieu kién m < 0.

e V6i m < 0, hé c6 tap nghiém § = < ;+oo>. Hg c6 nghiém dung véi moi x duong < <0&

m
m—72
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2
e VGil0<m< 3 hé vd nghiém.
1 m

2 2
e Véim > 3 hé c6 tap nghiém (—oo;min {— }) 2 (0;400) = m > 3 khong thoéa man.

m; 3m—2
Vay ¢6 duy nhét gia tri m = 0 thda min dé bai.
<. A 1R N m(x_1)+220 A, 2 <l 5 A FETPRA
Bai 20. Cho hé bat phuong trinh <9 Tim tat ca cac gia tri thuc cua tham so m dé hé bat
x—m<2.

phuong trinh nghiém ding v6i moi x € [0;1].

mx—1)+2>0 mx>m—?2

x—m<2 x<m+2.

e VGi m =0, hé ¢ tap nghiém S = (—o0;2) D [0;1] = m = 0 théa man.

Loi giai. Ta cé

e VGi m < 0, hé c6 tip nghiém S = <—oo;min {m ;m+2}>. Hé nhén moi x € [0;1] la nghiém <

m—?2
—>1 . R
m — < m>—1.Kethgp dieu kién m < 0tacéd —1 < m < 0 thdéa man.
m—+2>1
m—2 0
e VGi m > 0, hé nhan moi x € [0; 1] 1a nghiém < m ~ <0< m<2 Kéthgp diéukién m > 0tacé
m+2>1
0 < m < 2 théa man.
Viy tap céc gia tri m thdoa man la [—1;2).
BAI TAP TONG HOP
x+2m—1>0

Bai 21. Cho hé bit phuong trinh 2x o.M +1 Tim tit ca cic gia tri thuc cla tham s6 m dé& hé

) Va—x2 T Va—x2
bat phuong trinh nhan tdp xac dinh la tdp nghiém.

x+2m—1>0 x>1-2m
Loi giai. TXD D = (—2;2). Taco 2x < m+1 = < m+1
Va2 Va2 U=

e 1-2m< -2

Hé c6 nghiém ding v6i moi x € (—2;2) & S m>3.
m+12>4
x+m—1<0

Bai 22. Cho hé bét phuong trinh 2x m+1 Tim tét c4 cdc gia tri thuc

> .
) V1I=2x4+vV14+2x ~ /1 —=2x++/1+2x
ctia tham s6 m d€ hé c6 nghiém.
x+m—1<0 x<l—-m

. 11 , <
Loi giai. TXD D = [——;—].Ta co 2x m+1 = m+1 (%)
2°2 > x> —.
V1=2x++14+2x ~ /1 —-2x++1+2x - 2
S#£0
Hé ban dau c6 nghiém khi va chi khi hé () c6 tdp nghiém S théa man 11
SN|—=;=| #0.
2°2
1 1
oS#@@%ﬁl—m@mgg.
m+1 1
Sﬂ[ 11} 0| 2 2 o >O¢Sﬂ[ 11]7&@@ <0
o L _+1 .
2°2 P 2°2 "=
1—m<—§

4 X ea 1 , .
Keét hgp diéu kién m < 3 ta c6 m < 0 thoa man.
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§3.  DAU CUA NHI THUC BAC NHAT

I. Tém tat Ii thuyét
1. Nhi thitc bac nhéat

Dinh nghia 1. Nhi thiic bac nhét dbi véi x 1a bi€u thiic dang f(x) = ax+ b trong d6 a, b 1a hai sb da cho,

a#0.

s ™

Vidul. a) —2x+31anhi thic bic nhét dbi véi x.

b) 7y —9 la nhi thifc bic nhit dbi véi y.

¢) 5u la nhi thic bac nhat d6i véi u.

2. Pinh Iy vé dau ctia nhi thitc bic nhit
Dinh li 1. Nhj thicc f(x) = ax+b c6 gid tri cung ddu véi hé sé a khi x ldy cdc gid tri trong khodng

b ) ) . b
(——; +00), trdi dau voi hé so a khi x ldy cdc gid tri trong khodng <—oo; ——).
a a

e Cic két qua ctia dinh 1y trén dugc thé hién qua bang sau

X —o0 _ ~+o0

flx) =ax+b tréi déu véi a 0 cting du véi a

Ta goi bang nay 1a bdng xét ddu nhi thic f(x) = ax+ b.

e Biéu dién trén truc s

— f(x) cung dau véi a
L. 14 4 X
f(x) trai dau véi a
e Minh hoa bang db thi
a>0 a<0
y y
y=ax+b y=ax+b
+ +
b " * b
— r +H “a
- o x o - x

/\ Pinh 1y trén cé thé rit gon bang mét trong hai quy tdc sau: phdi cung trdi trdi hodc trudc trdi sau
cung.
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3. Cac vi du minh hoa

Vi du 2. Xét dau cta nhi thic bac nhat: f(x) =2x+1

NPT 1
Loi giai. f(x)=2x+1=0&x= =

Bang xét diu:

X —o0 1 ~+oo
2
y - 0 +
Vi du 3. Xét dau biéu thic: f(x) = 4mx —3
Loi giai. Xétm=0thi f(x)=-3<0VxeR
Xét m # 0 ta c6 hai trudng hop:
e Truong hop 1: m > 0.
Bang xét diu:
3
X —o0 - ~+oo
4m
y - 0 -
e Truong hop 2: m < 0.
Bang xét dau:
3
X —o0 N ~+oo
4m
Yy + 0 -

Két luan:
m=0thi f(x) <0Vx€eR;

. : -3 . -3
m >0 thi f(x) <0khix< %,f(x)>0kh1x>ﬁ,

m < 0thi f(x) < 0khix> _TM,f(x)>Okhix<;—3.
m

II. Cac dang toan

Dang 1. Xét déu tich - thuong cdc nhi thirc bac nhat

Gia st f(x) 1a mot tich (hodc thuong) clia cdc nhi thic bac nhit. Ta xét diu f(x) theo céc budc nhu
sau:

Budc 1: Tim nghiém clia c4c nhi thiic bic nhat va sap xép theo thi tu ting dan.
Budc 2: Lap bang xét dau: Xét diu céc nhi thic bac nhét va suy ra diu cla f(x).

Budc 3: Két luan vé diu cta f(x).
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[ Vidu 4. Xét dau bi€u thic f(x) = (3x—1)(2 —x).

Loi giai. Tacé
1
° 3x—1:0(:)x=§.

e 2—x=0&x=2.

Bang xét diu ctia f(x):

X —o0 1 2 ~+o0
3
3x—1 — 0 + | +
2—x + | ~ 0 -
f(x) - 0 + 0 -
T bang xét diu ta thiy
1
o f(x)>0khixe (5;2).
. 1
e f(x)<Okhixe (— ;g)u(2;+oo).
. |
. f(x)zOkhlx:ghoacx:Z
, 2 TR o2 . (X+1)(3X—5)
. X h — .
Vi du 5. Xét dau biéu thiic g(x) T
Loi giai. Taco
e x+1=0&x=—1.
5
e 3x—5=0&x=—.
3
o 2x+4=0&x=2.
Bang xét diu ctia g(x):
5
X —oo —1 = 2 00
3
x+1 -~ 0 + | + | +
3x—5 - | - 0 + | +
—2x+4 - | + | + 0 -
g(x) + 0 - 0 + -

T bang xét diu ta thiy

e g(x)>0khix e (—oo;—1)U (2;2).



3.. DAU CUA NHI THUC BAC NHAT

e g(x) <Okhixe (—1;%) U (25 +o0).

5
* g(x) =0khix= 3 hojex=—1.

e g(x) khong xéc dinh khi x = 2 (trong bang xét dau ki hiéu bdi II).

281

2x+1
(6—2x)(5—x)

Vidu 6. Xét dau bi€u thic h(x) =

Loi giai. Tacé
1
° 2x—|—1:0(:)x:—§.
e 6—2x=0&x=3.
e 5—x=0&<x=5-5.

Bang xét diu ctia A(x):

—+o0

2x+1 — 0

6—2x

+ |+

+ 4+ +

h(x) — 0

Tir bang xét diu ta thay
1
e h(x)>O0khixe (—5;3) U (5;4o0).
) 1
e h(x) <Okhixe (— ;—5) U(3;5).

1
o h(x)=0khix=—.

e /(x) khong xac dinh khi x =3 vax = 5.

2 N 3
x+1 4—2x

Vidu 7. Xét dau biéu thic h(x) =

ik g, Ta c6 h(x) = -
i giai. Ta co h(x) x+1+4—2x (x+1)(4—2x)

e ll—x=0&<x=11.
e x+1=0x=-1.
e 4 2x=0&x=2.

Bang xét diu ctia A(x):
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X —oo —1 2 11 +oo
11 —x + | + | + 0 -
x+1 - 0 + | + | +
4 —2x + | + 0 - | -
h(x) — + - 0 +

Tir bang xét diu ta thay
e h(x)>0khixe (—1;2)U(11;+400).
e h(x) <Okhixe (—eo;—1)U(2;11).
o h(x)=0khix=11.

e /(x) khong xac dinh khi x = —1 vax = 2.

Vi du 8. Xét diu biéu thic f(x) = 3x> —x — 2.

2
Loi gidi. Tacé f(x) =3x*> —x—2=3(x—1) (x+ 5)

e x—1=0&x=1.

+2 0< 2
® X+ - = X=—z=.
3 3

Bang xét diu ctia f(x):

X —o00 2 1 ~+o0
3
x—1 — | — 0 +
- -~ 0 + +
x—|—3 |
f(x) + 0 - 0 +
Tit bang xét diu ta thiy
) 2
. f(x)>0kh1x€(— ;—g)u(l;—l—oo).
. 2
e f(x) <Okhixe (—§;1>.
. 2
3 f(x)zOkhlx:—g hoacx = 1.
BAI TAP TU LUYEN

Bai 1. Xét diu biéu thiic f(x) = (3 —x)(5x—2)(x—1).
Loi giai. Ta c6 bang xét dau cia f(x):



3.. DAU CUA NHI THUC BAC NHAT

2
x —oo = 1 oo
5
3—x + 1 + \ + —
5x—2 - 0 + | + +
x—1 - | - 0 + +
f(x) + 0 — 0 + —
Bai 2. Xét ddu biéu thiic f(x) = 4
1 4. c 1 X) = .
4 1 ot 2x+3
Loi giai. Ta c6 bang xét diu cda f(x):
3
x —oo 2 1 oo
2
1—x + | + 0
2x+3 - 0 + |
f(x) — + 0
Bai 3. Xét diu bidu thic f(x) X3
al o. et aa u X) = .
! (2x— 1) (—x+2)
Loi giai. Ta c6 bang xét dau cia f(x):
1
x —oo - 2 oo
2
x—3 — | - | - +
241 — 0 + | + +
—x+2 + | + 0 - -
£(x) + 0 —~ 0 + —~
N A g 2, - 3 4 -
Bai 4. Xét du bidu thiic £(x) = &3 =)
X
Loi giai. Ta c6 bang xét dau cia f(x):
X —oo 0 3 +oo
x—3 - | - 0 + +
4—x + | + | + -
x —~ 0 + | + +
fx) + — 0 + —

Bai 5. Xét diu biéu thic f(x) = x> — 4.
Lui gidi. Taco f(x) =x> —4 = (x+2)(x—2). Bang xét d4u ctia f(x) la

283
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X —o0 —2 2 +oo
x+2 - 0 + | +
x—2 - | - 0 +
f(x) + 0 — 0 +
Bai 6. Xét diu biéu thiic f(x) & + !
i 6. Xét dau biéu thic f(x) = —— .
2x—1 x-2
N,o o7 , 5 _7 o , A ” N
Loi giai. Taco f(x) = 2 —);)(x—2)' Bang xét dau cua f(x) la
1 7
x —oo - - 2 oo
2 5
5x—7 - | - 0 + | +
2x—1 - 0 + | + | +
x—=2 — | — \ - 0 =+
f(x) — + 0 - +
X —_ X —2x+5
Bai 7. Xét dau biéu thuc f(X) = 2—4 —1.
x P
) ) —2x+9 —2x+9 A X
Loi giai. Taco f(x) = x2x_tl = = 2;&:_ %) Bang xét dau cua f(x) la
9
X —oo -2 2 _ +oo
2
—2x+9 + | + | + 0 -
x—2 - | - 0 + | +
x+2 - 0 + | + | +
£(x) + - + 0 —
\ e z A - R 4, 1 4 3
Bai 8. Xét dau biéu thic f(x) = — — :
x x—1 x-=2
N . 1 4 3 2x+2 DN R X
Loi giai. Taco f(x) = PR T x(x—)i;x—Z)' Bang xét dau cta f(x) la
b —oo —1 0 1 2 o0
2x 42 - 0+ | + | - | ~
X - | - 0 + | + | +
x—1 - | - | - 0 + | +
x—=2 — | - | - | — 0 +
f(x) + 0 - + - +
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Dang 2. Xét dau nhi thitc ¢é chita tham s6

Khi xét diu ctia nhi thiic c6 chifa tham s6 can luu y, néu hé s6 a c6 chita tham s can xét céc trudng
hop:

THI1: a=0.
TH2: a > 0.
TH3: a < 0.

MBbi trudng hop ta c6 bang xét du tuong ng.

Vidu9. Xét diu biéu thic: f(x) = —mx +2.

Loi gidi. Néum =0thi f(x) =2>0,Vx€R.

£ 2
Xét m # 0. Khi d6 f(x) la mdt nhi thic bac nhat, c6 nghiém xy = —. Mit khic, a > 0 < m < 0 va
m
a <0< m> 0. Vay ta c6 bang xét du trong hai trudng hgp nhu sau:
e Truong hop 1: m <0
2
X —o0 — ~+oo
m
f(x) - 0 +
e Truong hop 2: m >0
2
X —o0 — —+oo
m
f(x) + 0 —
Két luan:
m=0thi f(x) >0,Vx € R;
2 2
m < 0thi f(x) <0khix < =, f(x)>0khix>—;
m m
2 2
m >0 thi f(x) <O0khix> =, f(x)>0khix< =.
m m
Vi du 10. Xét ddu ciia bidu thic f(x) = —%H 5.
Loi giai. Xétm =0 thi f(x)=5>0.
Xét m # 0, ta c6 hai truong hgp:
e Truong hop 1: —Tm <0&m>0
Bang xét dau:
X —o00 9 ~+oo
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° Tru’EjngthZ:_Tm>O<:)m<O

Bang xét dau:

X —o0 & —+oo
m
f(x) - 0 +
[ Vi du 11. Xét diu ctia biéu thic f(x) = (m —2)x—3+2m ]
Loi giai. Xétm=2,taco f(x)=1>0.
3-2
Xétm#£2,taco f(x) =0 x= Z
m p—
LAap bang xét diu:
e Truong hop 1: m > 2
. _ 3—2m n
m—2
f(x) - 0 +
e Truong hop 2: m < 2
. _ 3—2m N
m—2
f(x) + 0 -

Vi du 12. Xét dau bi€u thic f(x) = (m — 1)x — 1 véi m 1a mot tham s6 da cho.

Loi giai. Néum =1 thi f(x) = —1 < 0 v6i moi x.
. . 1
Néu m # 1 thi f(x) 1a mot nhi thiic bac nhat c6 nghiém xg = —
m p—
Ta c6 bang xét diu nhi thiic f(x) trong hai trudng hgp nhu sau:

e Truong hop 1: m > 1

x — ! +
m—1
f(x) — 0 +
e Truong hop 2: m < 1
x — ! +
m—1




3. DAU CUA NHI THUC BAC NHAT 287
BAI TAP TU LUYEN (Cho méi dang)

Bai 9. Xét diu ctia biéu thic f(x) = (m— 1)x+m? — 1.
Lui gidi. Néum —1=0< m=1thi f(x) =0.

. ) 21
Néum— 10 m+# 1 thif(x) 1a mot nhi thic bac nhit c6 nghiém x = — C=mil
m—

Ta c6 bang xét diu nhi thiic f(x) trong hai trudng hgp nhu sau:

e Truonghopl:m—1>0&m > 1

Bang xét diu:
X —o0 m+1 oo
f(x) - 0 +
e Truonghop2:m—-1<0&&m<1
Bang xét diu:
X —oo m+1 o0
fx) + 0 -
Bai 10. Xét du ctia biéu thiic f(x) = (m?> —3m+2)x+m.
Loi gidi. Xétm? —3m+2=0< { m=1
m=2

+Véim=1thi f(x)=1>0.
+ V6im=2thi f(x) =2>0.
Xétm® —3m+2 206 47 1 i (x) 12 mot nhi thitc bic nhit 6 nghiém m

m=—3m X X0=—F5——.

m+2 : 1 : ghiem xo 2 3ma2

Ta c6 bang xét diu nhi thiic f(x) trong hai trudng hgp nhu sau:

m<1

e Truong hop 1: m> —3m+2>0& { m>2

Bang xét dau:

m
o - m2—3m+2 tee
f(x) - 0 +
e Truong hop 2: m> —3m+2<0=1<m<?2
Bang xét dau:
m
. - m2 —3m—+2 oo
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Bai 11. Xét diu biéu thiic:
f(x)=(2m—3)x+2018

N, «? e A 3 N
Loi giai. Neum = 5 thi f(x) =2018 > 0,Vx € R.

2018
2m—3

P 3 P
Néu m # 5 thi f(x) la mot nhi thic bac nhat, c6 nghiém xy = —

2 2
Métkhéc,a>0<:>m>§véa<0<:>m<5.

Vay ta ¢6 bang xét dau nhi thic f£(x) trong hai trudng hop nhu sau:

2
e Truong hop 1: m > 3

. B 2018 n
2m—3
f(x) — 0 +
. 2
e Truong hop 2: m < 3
. B 2018 "
2m—3
f(x) + 0 —

Bai 12. Xét diu biéu thiic:
Fx) = (m® + 1)x—4

Lai gidi. Ta c6 v6i moi m € R thi m> 41 > 0. Do d6 f(x) ludn 12 mot nhi thic bac nhit c6 hé s6 a > 0 va

c6 nghiém xo = . Vay v6i moi m, ta c6 bang xét diu nhu sau:

m2+1
X - 4 +
m2+1
f(x) - 0 +
Bai 13. Xét dau cda biéu thic sau: f(x) = (2x —m)(x+m)
Loi giai. Taco f(x) =0&x= g Vx = —m. Lap bang xét dau:
e Truong hop 1: m >0
z +
X —o0 — — oo
" 2
2x—m - - 0 +
x+m - 0 + +
fx) + 0 - 0 +
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e Truong hop 2: m <0

m
X — 5 —m +
2x —m — 0 +
X+m — - 0
f(x) + 0 — 0
Bai 14. Xét ddu ciia bidu thiic sau: £(x) = ——>
i 14. Xét dau cua biéu thic sau: f(x) = ————
x—2m+1
Loi giai.
3
° anijnghc_jp1:2m—1=2@m:§,khidétacé:
7 _
x:—1<0,‘v’x€R.
x—2
N 3 s 2 s A
e Truong hop 2:m>§.Ta cO bang xét dau
X —oo 2 2m—1 o0
2—x + + 0
x—2m+1 — 0 +
2—x _ 0 n
x—2m+1
N 3 s 2 z A
e Truong hop 3:m<§.Ta co bang xét dau
X —o0 2m—1 2 o0
2—x + + 0
x—2m+1 — 0 +
2—x _ n 0
x—2m+1

289

Dang 3. Giai bat phuong trinh tich

cho.

Dang. P(x) > 0,P(x) > 0,P(x) < 0,P(x) < 0 v6i P(x) la tich clia c4c nhi thdc bac nhit.
Phuong phap. Lap bang xét diu cia bi€u thic P(x) tif d6 suy ra tap nghiém ctia bat phuong trinh da

Vi du 13. Giai bét phuong trinh (x+1)(2 —x) > 0.

Loi giai. Taco: x+1=0x=-1;2—x=0&x=2.
Bang xét diu:
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X —o0 —1 2 ~+oo
x+1 - 0 + +
2—x + + 0 —
VT - 0 + 0 -
Tt d6 suy ra tap nghiém cta bat phuong trinh 1a § = (—1;2).
[ Vi du 14. Giai bit phuong trinh (2x+ 1)(x +5) > 0.
N . 1
Loi giai. Taco: 2x+1=0&x= _E’)H—S =0&x=-5.
Bang xét dau:
X —o0 -5 —% +oo
2x+1 — - 0 +
x+5 - 0 + +
VT + 0 — 0 +

Tt bang xét dAu suy ra tap nghiém ctia bit phuong trinh 1a S = (—oeo; —5] U [—4;+o0).

Vi du 15. Giai bt phuong trinh (x4 1)(x —2)(10 —2x) < 0.

Loigiai. Taco:x+1=0=x=—-1,x—2=0x=2,10-2x=0&<x=5.

Bang xét diu:

X —oo -1 2 5 o0
x+1 - 0 + + +
x—2 — - 0 + +
10 —2x + + + 0 -

VT + 0 — 0 + 0 -

Tu bang xét diu suy ra tap nghiém cla bat phuong trinh 1a S = [—1;2] U[5; +o0).

Vi du 16. Giai bt phuong trinh (x4 2)?(x — 1) (x +3)

<0.

Loigiai. Tacéo: x+2=0=x=-2,x—1=0&x=1,x+3=0&x= 3.

Bang xét diu:

X —oo -3 -2 1 +oo
(x+2)? + + 0 + +
x—1 — — - 0 +
x+3 - 0 + + +
VT + 0 - 0 - 0 +

Vi du 17. Giéi bt phuong trinh x> 4+ x2 — 5x+3 < 0.

Loi gidi. Taco x> +x> —5x+3<0s (x—1)*(x+3) <0.
Chox—1=0<x=1x+3=0<x=-3.

Bang xét diu:

X —oo -3 1 00
(x—1)2 + + 0 +
x+3 - 0 + +
VT - 0 + 0 +
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Vay tap nghiém cla bat phuong trinh 1a § = (—oo; —3].
BAI TAP TU LUYEN

Bai 15. Giéi bit phuong trinh (x—3) (V2 —x) > 0.
Li gidi.

x —o0 V2 3 too
x—3 - ~— 0 +
V2 —x + 0 - -
(x—3)(v2—x) - 0 + 0 -
Tap nghiém § = (V2:3).
Bai 16. Giai bat phuong trinh (3 —2x)(x —4) < 0.
Loi gidi.
X —oo % 4 —+o0
3—2x + 0 — —
x—4 — - 0 +
(3—2x)(x—4) - 0 + 0 -
« o 3
Tap nghiém S = (—oo; 5] U [4; 4o0).
Bai 17. Tim tap xdc dinh ctia ham s f(x) = V4 — x2.
Loi gidi. Ham s6 xdc dinh khi va chi khi 4 —x? > 0 < (2—x)(2+x) > 0.
X —oo -2 2 o0
2—x + + 0 —
2+x - 0 + +
(2—x)(2+x) - 0 + 0 —
Vay tap xéc dinh cia ham s6 1a 2 = [—2;2].
Bai 18. Gidi bat phuong trinh (x+1)(x—2)(3 —x) < 0.
Loi gii.
X —oo —1 2 3 o0
x+1 - 0 + + +
x—2 — - 0 + +
3—x + + + 0 —
(x+1)(x—2)(3—x) + 0 — 0 + 0 —

Tap nghiém ctia bAt phuong trinh 12 § = (—1;2) U (3; +0).

Dang 4. Giai bat phuong trinh chita 4n 6 miu thic

Pix) _, Px) _ Plx) _ Pk y e e o
>0,—=% <0,—= <0, v6i P(x),Q(x) la tich cia cac nhi thiic bac nhat.
ot~ "o =% ow <" ow et

, P - A b g 2, P 2N 2 PN LN b A <
Phuong phap. Lap bang xét dau cua biéu thuc ﬂ dé tu do suy ra tdp nghi€m cua bat phuong trinh

O(x)
da cho.

Dang. >0,
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* <o

Vi du 18. Giai bt phuong trinh
1du iai bat phuong trin 316

Loi giai. Tac6:2—x=0x=2;3x+6=0 < x = 2.
Bang xét dau:

X —o0 -2 2 o0
2—x + + 0 —
3x+6 - 0 + +

2—
3i6 - I+ 0 -

Tap nghiém ctia bat phuong trinh 1a S = (—o0; —2) U (2; +0).

, s . 7
Vidu 19. Gidi bat phuong trinh N ;)—2_2x ) > 0.

<o e , 1
Loigiai. Taco: x+7=05x=-"Tx4+2=0&x=-2;2x—1=0&x= 5

Bang xét dau:

e A N S
x+7 - 0 + + +
x+2 — - 0 + +
2x—1 - - — 0 =+
VT - 0 + I - I +
Tap nghiém ctia bat phuong trinh 1a S = (—7; —2) U (% +oo).
, «9 A N _3 2
Vidu 20. Giai bat phuong trlnh%(xl—k) > 1.
x_
Y -3 2 -3 2 —x—5
Lis gigi, Taco F—DEF2 o =3I+ o =A=S
x2—1 x2—1 (x—=1)(x+1)
—x—=35
bitVlil = ——M.
' (x—1)(x+1)

Khidd: —x—5=0x=-5x—-1=0x=1x+1=0x=—1.
Bang xét dau:

X —oo -5 -1 1 ~+oo
x5 0 - I
x—1 - - — 0 +
x+1 — - 0 + +
VT + 0 - I + I -
Vay tap nghiém clia bat phuong trinh 12 S = (—oo; —5]U (—1;1).
2 1
Vi du 21. Giai bat phuong trinh < .
idu idi bat phudng trinh —— < 7=~
ce o 1 1 1 x+3
Loi giai. Ta c6 < & - <0& <0.
B e S L T a2 1o T o)t ) S

x+3
(x—2)(2x+1)
1
Chox+3=0x=-3x—-2=0x=2;2x+1 :0<:>x:—§.

Pt VT =

Bang xét dau:
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X —oo -3 —% 2 o0
x+3 - 0 + + +
x—=2 — — - 0 +
2x+1 — - 0 + +

VT -0 + I - 1 +

Vay tap nghiém cla bét phuong trinh 1a § = (—oo; —3] U (—%;2).

4 —1 ;
Vi du 22. Giai bat phuong trinh * 5 > 0 (1) (m la tham s0).
mx —
Lisi gidi. Dat f(x) = 1
i giai. Dat f(x) = .
5 i mx —2

2 1 1
THI: Neum=0thi f(x) = —=x+=>0&x< 1.

2 2
. 2
TH2: Neum#0thix—1=0&x=1,mx—2=0&x=—.
m
. 2 ) 2 -2
Pé so sanh 1 va — ta xéthiéu 1 — — = m—- = g(m).

. m m m
Bang xét dau ctuia g(m) nhu sau:

m —o0 0 2 ~+o0
m—2 — - 0 +

m - 0 + +

-2
n-= + - 0 +

m

2
-V6im < O0thig(m)>0nénl > —.
m

X —o0
x—1 — - 0 +
mx —2 + 0 - —
L — 1+ 0 -

mx—2

~+o0

S
—_

2
Tit d6 tap nghiém cua (1) 1a § = (—; 1>.
m
2

-V6i0<m<2thig(m)<Onénl < —.

3

SN
+
8

X —o0 1
x—1 - 0 + +
mx—?2 — - 0 +
1 + 0 — I +

mx—2

2
Tir d6 tap nghiém cda (1) 1a S = (—oo; 1)U (—;+oo),
m

2
-V6im >2thig(m)>0nénl > —.
m

X —0o0

SIS
—

—+o0

x—1 — —
mx—?2 — 0 + +
x—1 + I — 0 +

mx—2

+
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2
T d6 tap nghiém cua (1) 1a S = (—00;—> U (1;4-o00).
m

Két ludn:

em>2:85=|—o0 —)U(l,—I—oo)
BAI TAP TU LUYEN
Bai 19. Gidi bt phuong trinh ——* <0
. i :
PR M =3 -2
Lui giai.
S S R R
3x—1 - 0 + + +
x—4 — — - 0 +
3—2x + + 0 — —
31
o + 0 — 0+ I -
. A 13
Tap nghiém S = 5; 3 U (4;4-o0).
\ e c 9. A ~ 3
Bai 20. Giai bat phuong trinh 5 > 1.
Y 1
Loi gidi. Ta c6: Sle - 13060 >0
) 2—x —Xx 2—x
Bang xét dau:
X —oo —1 2 o0
x+1 - 0 + +
2—x + + 0 —
71
F=a! — 0 + I —

Tap nghiém ctia bat phuong trinh 1a S = [—1;2).

) 5
Bai 21. Giai bat phuong trinh < :
5 s x—1 22)c—15 ;
N,o o7 , _x_|_
Lo . Taco: < & — <0& <
PR A T S a1 T a1 T o)1)
Bang xét diu:
X —o0 % 1 3 +o0
—x+3 + + + 0 —
x—1 — - 0 + +
2x—1 - 0 + + +
=3
m + I - 1 + 0 -
1
Tap nghiém S = <§, 1) U|[3;+e0)
. £ X2 —x+2
Bai 22. Giai bat phuong trinh—2 >2x—1.
2 2
, —x+2 —x+2 —x(x—4
Loi gidi. Taco ™12 > 0p 1P 212 5500 X o
x—2 x—=2 x—=2

Bang xét diu:
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X —o0 0 2 4 o0
—x 0 — = -
x—4 — - — 0 +
x—2 — - 0 + +
—x(x—4)

X + 0 — I + 0 —

Tap nghiém ctia bat phuong trinh 12 § = (—o0; 0] U (2;4].

Dang 5. Giai bat phuong trinh bac nhét chita diu gia tri tuyét doi.

Cich giai: Xét diu dé pha dAu tri tuyét dbi.
Mot so dang thuong gap: Cho a > 0, ta cd

flx)<a

e [f(¥)|<as& {f(x)>—a'

o [f)l<le)] = [£(

=
~
+
oQ
~~
Y
=
~~
=
~
|
oQ
~~
=
=
A
=

Vi du 23. Giai bét phuong trinh |3 —2x| < x+ 1.

Loi giai.
3
V6i3—-2x> 0 x< > thi ta c6 hé phuong trinh

3 3 x<§
x< = x< = ) 2 3
2 = 2 & 2 = 5 <x< E
3-—2x<x+1 3x>2 x>§
y 3 o A .
Vi3 -2x<0& x> 3 thi ta ¢c6 hé phuong trinh
> S > S 3
x> = x> =
2 & 2 & - <x<4
2x—3<x+1 x<4
£ o 2
Keét hgp hai truong hogp, ta co 3 <x<4.
. 2
Vay tap nghiém cua bat phuong trinh § = (5;4).
Vi du 24. Giai bét phuong trinh [2x — 2| +|3 — x| > 3.
Loi gidi. B6 dau gia tri tuyét ddi & vé trdi cia phuong trinh ta c6:
x —oo 1 3 o0
|2x — 2| 2—-2x 0 2x-2 2x—2
13 — x| 3—x 3—x 0 x-3
VT 5—3x 1+x 3x—5
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Bt phuong trinh |[2x — 2| + (3 — x| > 3

x<1 1<x<3 x>3
& hoac hoac .
5—3x>3 T l1+x>3 T 3x—-5>3

x<1 C(1<x<3 x>3
& 2 hoac hoac 8.
xX <= X x>§

2
<:>x<§ho£1c2<x§3hoécx>3.

<
X —_
3 .

x>2

. 2
Vay tap nghi€m cua bat phuong trinh § = (—00; §) U (25 +o00).

[ Vi du 25. Giai bét phuong trinh |5 — 8x| < 11.

5—8x<11 x>—§

3
Loi giai. Vi1l >0nén |5—8x/ <1l & & 4 & ——<x<2.
i giai. Vi nén | x| {5—8x>—11 x

. 3
Vay tap nghiém cua bat phuong trinh § = (—1;2) .

[ Vi du 26. Giai bat phuong trinh [2x — 4| > 2.

2x—4>2 2x>6 x>3

<~ <~
x—4< -2 2x <2 x<1
Vay tap nghiém cla bat phuong trinh S = (—oo; 1] U [3; +o0).

Loigiai. Vi2>0nén 2x—4|>2 & [

- cae 1 A . 3 6—2
Vidu 27. Giai bat phuong trinh )HZ— 5 * .
Loi giai. Bét phuong trinh
3 6—2
x; | 5+ 3] <2062y

& (5x+15)% < (12— 4x)?
& (5x+15412—4x)(5x+ 15— 12+4x) <0
& (x427)(9x+3) <0.

Lap bang xét diu cla biéu thic f(x) = (x+27)(9x+3), ta dudc:

X —oo =27 —= o0
3
x+27 — 0 + 4
9x+3 — — 0 +
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1
Do d6 f(x) = (x+27)(9x+3) <0< 27 <x < —3

. 1
Vay tap nghi€ém cua bat phuong trinh § = (—27; _§) .

-1
- >2.
x2+3x—4
x#1
x# —4

Néux—1>0< x> 1thi |x— 1| =x— 1 va bit phuong trinh trd thanh:

Vi du 28. Giai bat phuong trinh

Loi giai. Pidukién: x> +3x—4 40 & {

LI SIS S S P P
— — —4<x<——.
(x—=1)(x+4) — x+4~ x+4 = -T2

Kéth()pxz I,tacox e @.
Néux—1<0<« x<1thi|x— 1| =1—x vabit phuong trinh tr thanh:
1—x 1 —2x—17

—_— > 2 & — >2&
(x—=1)(x+4) — x+4 = x+4

7
§O<:>x2—4hoécx§—5.

) 7
Keéthgp x < 1, tacd x < —4 hoac ) <x<1.
. R 7
Keét hgp véi dicu kién, ta dudc x < —4 hodc ) <x<l1.

. 7
Vay tap nghiém cua bat phuong trinh § = (—oo; —4) U [—5; 1).

—|x+3|_x>1.

Vi du 29. Giai bat phuong trinh

Loi gidi. biéu kién: x # 0.

Néu x4 3 > 0 < x > —3 thi bt phuong trinh trd thanh:
(x+3)—x 3 3—x
> v = & >

X X X

Kéth()p v6ix > —3 Védiéukiénxyéo, taco 0 <x <3.
Néu Néu x + 3 < 0 < x < —3 thi bt phuong trinh trd thanh:

SR N P e N PR )
x x x
Két hop v6i x < —3 va diukién x £ 0, tacd x € &.
Vay tap nghiém clia bAt phuong trinh 1a S = (0;3].
BAI TAP TU LUYEN

Bai 23. Giai cic bt phuong trinh sau.
a) 3x—5| <2.
b) [6—2x] > 6.
¢) [7x+10]—3 > 0.

8
d) |—|<2.
)’x—l—l
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Lui giai.
3x—5<2 7
a) |3x—5|<2«< S1<x< -,
3x—5>-2 3
6—2x>6 x<0
b) |6—2x| >6< & :
6—2x< —6 x>6
) Tx410|—3> 06 [Txr10[ >3 | 111023 =
o == 10 < -3 xg_g'
x#—1
8 x#—1 x# —1 x>3
d |—|<2s & S x+1>4 &
x+1 8 <2|x+1] x+1|>4 x< =5
+1<—4

Bai 24. Giai bat phuong trinh [2x — 4| < x+ 1.

Loi giai.
x>2 x>2
2x—4 <x+1 x<35 2<x<5
=

2x—4|<x+1< & &S 1<x<s.
x<2 x<2 I<x<2
4—-2x<x+1 x>1
Bai 25. Giai bat phuong trinh [x + 5] +9 > 3x.
Loi giai.
x> -5 > -5
x+549>3x x<7 —5<x<7
x+5/+9>3x < & <_s sx<
x J—

x< =5 x< =5
—x—549>3x x<1

Bai 26. Giai bat phuong trinh [2x — 9| > |7 — 8x|.
Loi giai.
12x—9| > |7—8x| & (2x—9)> > (7—8x)? & (—6x—2)(10x — 16) > 0.

2 o 1 8
Lap bang xét dau cho biéu thiic f(x) = (—6x —2)(10x — 16), ta dugc f(x) > 0 < —3 <*<s%

Bai 27. Gidi bat phuong trinh [2x+ 6| + |5 — 5x| < 2x+ 1.
Loi giai. B6 diu gid tri tuyét di & vé trai clia phuong trinh ta c6:

X —oo -3 1 oo

12x + 6| —2x—6 0 2x+6 2x+6

5 — 5x 5—5x 5-5x 0 5x—5

VT —1-7x 11—-3x Tx+1
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Bat phuong trinh [2x+ 6| + |5 — 5x| < 2x+ 1

x< -3 o [—3<x<d oo [x>1
& hoac hoac .
—1-Tx<2x+1 11 -3x<2x+1 Tx+1<2x+1
S2<x<1.
Bai 28. Giai bat phuong trinh 2|x — 4|+ 3|1 +x| — x| < 3.
Loi gidi. B6 diu gia tri tuyét ddi & vé trdi cia phuong trinh ta c6:
X —o0 —1 0 4 oo
|x — 4] 4—x 4—x 4—x 0 x—4
|1+ x| —1-x 0 1+x 1+x 1+x
|x| —x —X 0 X X
VT 3—-3x 5—x S5+x 3x—3

BAt phuong trinh 2|x — 4| + 3|1 +x| — |x| < 3
x<—1 | -1T<x<0, 0 [0<x<4 [x>4
& hoac hoac hoac .
3—-3x<3 5—x<3 54+x<3 3x—3<3
Sxed.

Bai 29. Giai bat phuong trinh |x — [x—1|| < 2.
Loi giai.

x—|x—1]<2

x—x—1]| <2&

x—|x—1]>-2
|x — 1] > x — 2 (ding v6i moi x € R)
x—1] <x+2
Sx—1<x+2

=X > !
x>—=.
2
BAI TAP TONG HOP
1 1

) 1
Bai 30. Giai bat phuong trinh > — .
ai idi bat phuong trinh —— > ——— — ——
1 1 1 x(x—4)

1 x—2 212 e DEt2)x-2)

> 0.

Loi giai. Ta co:

Bang xét diu:

X —oo -2 0 1 2 4 +oo

X — - 0 + + + +

x—4 — — — — - 0 +

x—1 — — - 0 + + +

x+2 - 0 + + + + +

x—2 — — — - 0 + +
D — 1+ 0 — I+ I — 0 +
=D (+2)(x—2)
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Tap nghiém ctia bat phuong trinh § = (—2;0) U (1;2) U (4; +o0).

Bai 31. Tim nghiém cta bat phuong trinh (x — 1)(4x —5)(2x —4) > 0 thda man |x| < 1.
Loi giai. Giai bAt phuong trinh (x —1)(4x—5)(2x—4) > 0.

x —oo 1 > 2 +-o0
x—1 - 0 + + +
4x—5 — - 0 + +
2x—4 - - — 0 +
(x—1)(4x—5)(2x—4) - 0 + 0 — 0 +
. ! s 5
Suy ra tap nghiém cua bat phuong trinh 1a § = | 1; 1 U (2;4-00).
Taco x| <1 —-1<x< 1.
Do do6 ta dugec S = 0.
e voe 1 A N 2—|X|
Bai 32. Giai bat phuong trinh | ——| < 2.
I4+x
Loi giai. Diéu kién: x £ —1.
Néu x > 0 thi bat phuong trinh tré thanh
—Xx
2
2— < -1
N ene I+x X
I+x 2—x x>0
14+x
Két hop véi x > 0 va diéu kién x # —1, ta dudc x > 0.
Néu x < 0 thi bat phuong trinh tr§ thanh
5 ([x<—1
o x>0 x>0
23y ] hx el &
14+x 2+x> 2 x> -1 x<_%
- 4
I+x X< —=
(L 3
£ . C A 1ea 4
Keét hgp v6i x < 0 va diéu kién x # —1, ta dugc x < —3
4
V@yx>0hoécx<—§.
Bai 33. Giai bat phuong trinh /x2 — [x — 2| < x.
Loi gidi. Néu x —2 > 0 <> x > 2 thi bat phuong trinh trd thanh:
Vxr—x+2<
Zx Xt _x<:>x2—x—|—2§x2<:>x22.
x*—x+2>0
Két hop x > 2 ta dugc x > 2.
Néu x —2 < 0 < x < 2 thi bat phuong trinh tré thanh:
X 4+x—2>0 (x—1)(x+2)>0
VX24+x—2<xe<{x>0 S<¢x>0 S1<x<2.
P tx—2<x x<2

Két hop véi x < 2, ta duge 1 < x < 2. Vay x > 1.
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Bai 34. Giai va bién luan bét phuong trinh sau: 2(m+ 1)x < (m+1)*(x — 1)
Loi gidi. Bt phuong trinh da cho tuong duong vdi:

[(m4+1)?> =2(m+1)]x>(m+1)> < (m—1)(m+1)x> (m+1)>

TH1. V6i m = —1 bt phuong trinh trd thanh 0 > 0. TAp nghiém ctia bat phuong trinh nay 1a R.

| |
TH2. V&im < —1 hodc m > 1 thi (m—1)(m+1) > 0, do dé: x > m——FI.VeflyS: (m—Jrl;Jroo).
m — m —
| |
TH3. Véi —1 <m < 1 thi (m—1)(m+1) <0, do dé: x < m—Jrl.V@yS: (—oo;m—+1>.
m — m —

(x—V3)(1-2x)>0 (1)

Bai 35. Giai va bién luan hé bat phuong trinh sau .
x—m<0 (2)

” . o A N 1
Loi giai. Tap nghiém cta bat phuong trinh (1) S = <§, \/§>
A 1 1 N A S N A LN
THI1. Neum < 3 Sx<m< 5 Hé bat phuong trinh nay vo nghiém

1 1
TH2. Néu 5 <m< /3, khi d6 x < m. Tap nghiém cia hé 1a S = (5;;4 voim < /5

TH3. Néu m > /5, bét phuong trinh (2) < x<m.
o s : . 1
beé hé bat phuong trinh nay c6 nghi€ém thi x € (5’ \/5)

) 1
Viy tap nghi€m cua hé bat phuong trinh S = (5, \/5) .

Bai 36. Giai va bién luan cc bt phuong trinh sau

a) (2x—4)(x—m) > 0; b V2—x <0
x—2m+1— "

Lui giai.

a) TXDb: ¥ =R.

Trudng hgp 1. m = 2, bt phuong trinh da cho tuong duong 2(x —2)? > 0 < x # 2.
Vay tap nghiém cla bat phuong trinh 12 S = R\ {2}.

Truong hop 2. m < 2. Ta c6 bang xét diu

X —o0 m 2 Foo
2x—4 - - 0 +
x—m - 0 + +
(2x—4)(x—m) + 0 - 0 +

Dua vao bang xét dau (2x —4)(x —m) > 0 < x € (—oo;m) U (2;+o0).
Truong hop 3. m > 2. Ta c6 bang xét dau
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X —00 2 m oo
2x—4 — 0 + +
X—m - - 0 +
(2x—4)(x—m) + 0 - 0 +
Duya vao bang xét diu (2x —4)(x —m) < x € (—0;2) U (m; +o0).
Vay bt phuong trinh da cho ludn c6 vo s6 nghiém, tip nghiém 1a
o S=R\{2} v6im=2;
o §=(—o0;m)U(2;+o0) néum < 2
o §=(—00;2)U(m;o0) néum > 2.
b) TXD: ¥ =R\{2m—1}.
241 .,
Truonghop 1. 2m— 1 =\2 & m= ‘/_; , bit phuong trinh da cho tuong duong
—1 <0, (ludn ding véi moi x € R).
. 2+1 ez
Truong hop 2. 2m—1 <2 & m< \/_;— . Ta c6 bang xét dau
X —o0 2m—1 V2 o0
V2 —x + + 0 -
x—2m+41 - 0 + +
V2ox - - 0 -
x—2m+1
. 2—
Dua vao bang xét dau u <O0khix € (—o0;2m—1)Ux € [\/Z +o0).
x—2m+1
241 .
Truong hop 3. 2m—1> 2 < m > \/_2+ . Ta c6 bang xét dau
x —oo V2 2m—1 oo
V2—x + 0 — =
x—2m+1 — — 0 +
_V2-x - 0 - -
x—2m+1

. 2—
Dua vao bang xét dau u < 0khix € (—o0;v/2]Ux € (2m — 1;+o0).
x—2m+1

Vay bat phuong trinh di cho ludn c6 vo s6 nghiém, tap nghiém
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. 241
oS:]Rnéum:\/_z+ ;
. 241
° S:(—oo;zm—l)U[\/i;—FOO) neu m < \/_2_‘_ ;

V2+1
2

o §=(—00;1/2]U(2m — 1;400) néum >

Bai 37. Tim céc gi4 tri cia tham s6 m sao cho hé bat phuong trinh sau ¢6 nghiém

Lui gidi. TXD: 2 = R.

Ta co
-2 17 1 1
—x+= >=x+-= x<3 x<3
3 2 3 2& ) 4 & 5
m2x+1 >mt—x (m~+1)x>m*—1 x>m-—1.

Do d6 hé bat phuong trinh ¢6 nghiém khi va chi khi
m?>—1<3em?—4<0e (m—2)(m+2)<0.

Bang xét diu

m —oo -2 2 -0
m—72 — — 0 +
m+2 + 0 - -
(m—2)(m+2) — 0 + 0 -

Dua vao bang xét diu ta ¢ m € (—oo; —2) U (2;+o0) 1a cdc gid tri can tim.
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4.  BAT PHUONG TRINH BAC NHAT HAI AN

I. Tém tat Ii thuyét

1. Bat phuong trinh bac nhét hai 4n

Pinh nghia 1. Bét phuong trinh bac nhét hai 4n x, y c6 dang tdng quat 12
ax+by<c (1)

(ax+by < c;ax+by > c;ax+by > ¢)
trong d6 a, b, c 1a nhiing sb thuc da cho, a va b khong dong thdi bang 0, x va y 1a cdc an.
Trong mat phflng toa do Oxy, tap hop cac diém c6 toa dd 12 nghiém bét phuong trinh (1) dudc goi 1a
mién nghiém cua no.
/\ Trong mt phdng toa do Oxy, duong thing ax + by = ¢ chia mdt phdng thanh hai nita mdt phdng, mot
trong hai mdt phdng dé la mién nghiém ciia bt phuong trinh ax + by < ¢, nita mdt phdng kia la mién
nghiém ciia bdt phuong trinh ax+ by > c.

2. Hé bét phuong trinh bac nhét 2 4n

Pinh nghia 2. H¢ bdt phiong trinh bdc nhdt hai dn gdm mot s6 bat phuong trinh bac nhit 2 4n x,y ma ta
phdi tim cdc nghiém chung ctia ching. M&i nghiém chung d6 dudc goi 1a mot nghiém cta hé bat phuong
trinh da cho.

Ciing nhu bat phuong trinh bac nhét hai 4n, ta c6 thé biéu dién hinh hoc tdp nghiém ctia hé bat phuong
trinh bac nhét hai an.

II. Cac dang toan

Dang 1. Biéu dién tap nghiém bat phuong trinh bac nhét hai 4n

Quy tiic biéu dién hinh hoc tip nghiém (hay biéu dién mién nghiém) cia bt phuong trinh
ax+ by < ¢ nhu sau:

Budc 1. Trén mit phang toa do Oxy, vé dudng thing A: ax+ by = c.
Budc 2. Lay mot di€ém My (xo;yo) khong thudc A (lay toa do c6 nhiéu s6 0 nhét c6 thé)
Budc 3. Tinh axy+ byg va so sanh vdi c.

Budc 4. Két luan
Néu axo + by < ¢ thi nifa mat phang ké ca bd A chia My 1a mién nghiém ctia ax + by < c.
Néu axo+ byg > c thi niia mit phang ké ¢4 b A khéng chiia M 1a mién nghiém ctia ax+by < c.

/N Mién nghiém ciia bdt phiong trinh ax+ by < ¢ bé di duong thding ax+ by = ¢ la mién nghiém
cua phuong trinh ax+ by < c.

Vi du 1. Biéu dién hinh hoc tip nghiém clia bat phuong trinh bac nhét hai 4n 3x +y > 3.

Li gidi.
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Vé dudng thang d : 3x+y = 3.

Thay toa do di€ém O(0;0) vao vé trai phuong trinh dudng thang (d), ta dugc:

0<3.

Vay mién nghiém cia bt phuong trinh 14 nita mit phang khong chita diém
0, k€ ca bo (d). (Trén hinh 12 nita mét phang khong bi gach bo).

305

Vi du 2. Biéu dién hinh hoc tip nghiém ctia bit phucng trinh bac nhit hai 4n 2x — 4y < 8.

Loi giai.
Vé dudng thang d : 2x — 4y = 8.

Thay toa do diém O(0;0) vao vé trai phuong trinh duong

thang (d), ta dugc: 0 < 8.
Vay mién nghiém ctia bit phuong trinh 1a ntta mit phang
chita diém O. (Trén hinh 1a nita mit phang khong bi gach

bo).

—2x+3y > 0.

Vidu 3. a) Biéu dién hinh hoc tip nghiém clia bat phuong trinh bic nhit hai 4n

b) Cho hai di€ém A(2;1) va B(3;3), hdi hai di€ém nay cling phia hay khéc phia d6i v6i bs (d).

Loi giai.

a)

b)

N e R « X ~ A A 2 A ~ A A o R 3 1
Bai 1. Biéu dién hinh hoc tip nghiém cuda bat phuong trinh bac nhat hai an x + o >1—x+ <y

Vé dudng thang d : —2x+ 3y =0.

Thay toa do diém M(1;0) vao vé trdi phuong trinh dusng
thang (d), ta dugc: —2 < 0.

Viy mién nghiém clia bit phuong trinh 14 nita mit phang

khong chita diém M. (Trén hinh 13 nita mit phang khong ‘

bi gach bo).

Thé toa do di€ém A vao vé trdi clia phuong trinh dudng
thang (d) ta dugc —2-2+3-1=—1<0. (1)
Thé toa do diém B vao vé trdi clia phuong trinh dudng
thang (d) ta dugc —2-3+3-3 =3 > 0. (2)
Tir (1) va (2) suy ra hai diém nam & hai phia d6i véi boi

(d).

BAI TAP TU LUYEN (Cho méi dang)

Loi gidi.

(@)

{ ]

2
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3 1
x+§y21—x+§y®2x+y21 1Y
Vé duong thang d : 2x+y = 1. \
Thay toa do diém O(0;0) vao vé trai phuong trinh duong thang (d), ta dudc:

1
0<1. \ 1
Vay mién nghiém ctia bat phuong trinh 12 nita mit phang khong chita diém — % 2.
0, ké ca bd (d). (Trén hinh 1a nifa mit phang khong bi gach bo). o

Bai 2. Biéu dién hinh hoc tip nghiém ctia bat phuong trinh bac nht hai 4n

—2017x — 2018y < 2016y.

Loi giai.

—2()17x—2(218y§2016y<:>—x—2y§0 (d)
Veé duong thang d : —x —2y =0.

Thay toa do di€ém M (1;0) vao vé trai phuong trinh duong thing

(d), ta duge: —1 < 0. | ‘ ‘ 0] ‘ ‘
Viy mién nghiém ctia bit phuong trinh 12 nifa mit phang chia ' : M(1;0) X
diém M, k&€ ca bd (d). (Trén hinh 13 nia mit phang khong bi
gach bo).

®

Bai 3. a) Bi€u dién hinh hoc tap nghiém cita bt phuong trinh bac nhit hai &n ;ﬁ + % <1

b) Tim diém A thuoc mién nghiém ctia bit phuong trinh trén. Biét ring diém A 13 giao diém cia parabol
(P) c6 dang y = x*> — 5x +4 va truc hoanh.

Lui giai.
a)§+%<l<:>2x+y<6 y
Vé duong thang d : 2x+y = 6.
Thay toa do diém O(0;0) vao vé trai phuong trinh dudng thang 6

(d), ta duge: 0 < 6.
Vay mién nghiém ctia bit phuong trinh 12 nifa mit phang chia
diém O. (Trén hinh 13 nifa mit phang khong bi gach bo).

b) Piém A nim trén parabol (P) c6 dang y = x*> — 5x-+4 va truc hoanh
nén hoanh do ctia A 1a nghiém ctia phuong trinh x> —5x+4 =0 <
x=1

x=4. (0]
Suy ra ta dugc hai diém (1;0) va (4;0). Lan lugt thé toa do ting
diém vao vé trdi ctia phuong trinh dudng thang (d), do A thuoc
mién nghiém clia bat phuong trinh di cho nén ta dudc A c6 toa do
la (1;0).
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Dang 2. Biéu dién hinh hoc tap nghiém ctia hé bat phuong trinh bac nhét hai 4n.

e Viét cac bat phuong trinh trong hé dudi dang phucng trinh dudng thang (thay du 16n, bé bai
diu bang).

e VE cic dudng thang trén cing mot hé truc toa do.
e Xic dinh mot diém M théa cac bat phuong trinh trong hé.

e Lin ludt td dam céc nita mit phang khong chita M va c6 bd 1a cac dudng thang da vé. Ta dudgc
mién nghiém ctia hé.

Vi du 4. Biéu dién hinh hoc tip nghiém ctia hé bat phuong trinh bac nhit hai 4n sau

x+y>1
{x—y <2
Loi giai.
Vé c4c dudng thang y
di:x+y=1;
dy: x—y=2. 21 M d

Vi diém M (0,2) c6 toa do thda man céac bt phuong trinh trong hé
nén ta to ddm cac nita mit phang bo d;,d» khong chita M.

Mién khong bi t6 ddm trong hinh vé va khong chifa céc tia gidi han
mién 12 mién nghiém ctia hé da cho.

Vi du 5. Biéu dién hinh hoc tip nghiém ciia hé bat phuong trinh bac nhit hai 4n sau

x+y<2
x—y>1
y>—1

Lui gidi.
Vé cac duong thang

di:x+y=2,
dy:x—y=1,
dz:y=—1.

. 3 .
Vi diém M (E’O) c6 toa do thoa man cac bat phuong trinh

trong hé nén ta td dam cac nita mat phang b d,, d», d3 khong
chita M. Mién khong bi td ddm trong hinh vé, khong bao gom
céac doan giSi han mién 12 mién nghiém cda hé da cho.

d3

dy
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Vi du 6. Biéu dién hinh hoc tip nghiém ctia hé bat phuong trinh bac nhit hai 4n sau

2x+5y>2
x—3y>1
x+y<3

Loi giai.

Vé cac dudng thang

dy:2x+5y=2,

dy:x—3y=1,

dz:x+y=3.

Vi di€ém M(2,0) c6 toa do théa man cdc bat phuong trinh
trong hé nén ta td ddm cac nia mit phang b d,, d», d3 khong ™~
chua M. 2
Mién khong bi t6 dam trong hinh vé c6 chita doan AC va
khong chita cdc diém A, C, khong chia cac doan AB,BC la
mién nghiém ctia hé da cho. -3

Vi du 7. Biéu dién hinh hoc tip nghiém ctia hé bt phuong trinh bac nhét hai 4n sau
2x+y>2
x—2y<1
y<2
x<3
Loi giai.
Vé cac duong thang y dy
dy:2x+y=2,
drix—2y=1, & R €
diy:y=2,ds:x=3. M
Vi diém M(2,1) c6 toa d6 thda min cac bat phuong trinh Lp=c------ T
trong hé nén ta t6 ddm cic nifa mit phang bs dy,d»,d3,ds | / |
khong chita M. Mién khong bi td6 ddm trong hinh vé 12 mién 3 ” é 3
nghiém ctia hé da cho bao gdm cdc doan thang xic dinh
mién.
dp
d
BAI TAP TU LUYEN

Bai 4. Biéu dién hinh hoc tip nghiém ctia hé bat phuong trinh bac nhét hai 4n sau

x+2y>1

3x—y<2
Bai 5. Biéu dién hinh hoc tip nghiém ctia hé bit phuong trinh bac nhét hai 4n sau

x—2y<1

x+3y> -2

—x+y<2
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Bai 6. Biéu dién hinh hoc tip nghiém ctia hé bit phuong trinh bac nhét hai 4n sau

3x+y<5
x+y<4
x>0
y=0

Bai 7. Biéu dién hinh hoc tip nghiém ctia hé bt phuong trinh bac nhét hai 4n sau

3x+y>9
x>y—2
3y>4—x

y<5

Bai 8. Biéu dién hinh hoc tip nghiém ctia hé bt phuong trinh bac nhét hai 4n sau

22 1<o

32
2y

- =<2
X 3 =

x>0

Bai 9. Xdc dinh hinh tinh ctia da gi4c bi€u dién hinh hoc tip nghiém ctia hé bit phuong trinh bic nhit hai
4n sau
2x+y>1

x—2y>-=2
2x+y <5
x<3

Loi gidi. Hudng dan: da gidc bi€u dién mién nghiém 1 hinh thang vudng.

Bai 10. Xdc dinh hinh tinh ctia da gi4c bi€u dién hinh hoc tap nghiém ctia hé bat phuong trinh bic nhit hai
4n sau
x+4y>9

x+4y <17
x—4y > -7
x—4y<l1

Loi gidi. Hudng din: Pa giac biéu dién mién nghiém 1a hinh binh hanh.

Dang 3. Cac bai toan thuc tién

Vi du 8. Trong mot cudc thi pha ché, mdi doi choi dugc st dung tbi da 24¢ huong liéu, 9 lit nudc va
210g dudng d& pha ché nudc cam va nudc tdo. DE pha ché 1 lit nu6c cam can 30g dudng, 1 lit nudc
va 1g huong liéu; pha ché 1 1it nudc tdo can 10g dudng, 1 lit nudc va 4g huong lidu. Mi lit nuéc cam
nhén dudc 60 diém thudng, mdi lit nudc tdo nhan dudc 80 dién thudng. Hoi cin pha ché bao nhiéu lit
nudc trai cdy mdi loai d€ dudc s6 diém thudng 12 16n nhAt.

Loi giai.

e Goi x,y 1an lugt 1a s6 lit nudc cam va tdo clia mot doi pha ché (x,y > 0).
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e S6 diém thudng clia doi choi nay 1a f(x;y) = 60x + 80y.
e S gam dudng can dung 1 30x + 10y.

e S6 lit nudc can dung 1a x +y.

e S6 gam huong liéu can dung 1a x + 4y

e Vi trong cudc thi pha ché, mdi doi choi st dung t6i da 24g huong liéu, 9 1it nuéc va 210g dudng nén
30x+ 10y < 210 3x+y <2l

. x+y<9 x+y<9
ta c6 hé bat phuong trinh y= & y= ().
x+4y <24 x+4y <24
x,y>0 x,y>0

e Bai todn trd thanh tim gia tri 16n nhit cda ham s& f(x;y) trén mién nghiém cta hé bét phuong trinh

().

e Mién nghiém ctia hé bt phuong trinh(*) 1a ngii gidc OABCD (k€ ca bién). Ham s6 f(x;y) = 60x+ 80y
sé dat gia tri 16n nhét trén mién nghiém cda hé bt phuong trinh (*) khi (x;y) 1 toa dd cia mot trong
cac dinh 0(0;0),A(7;0),B(6;3),C(4;5),D(0;6).

e Taco: £(0;0) = 0; £(7;0) = 420; £(6;3) = 600; f(4:5) = 640; f(0:6) = 480.

Suy ra f(4;5) 1a gid tri 16n nhit cia ham s f(x;y) trén mién nghiém cta hé (*).
Nhu vay dé€ dudc s6 diém thudng 12 16n nhit can pha ché 6 lit nudc cam va 5 lit nuéc téo.

y

[N
1
1
1
1
1
1
1
1
1
1
1
1
1

Vidu 9. Mot cong ty kinh doanh thuong mai chuén bi cho mot dgt khuyén mai nham thu hit khach
hang bang cach tién hanh quing c4o san phim ciia cong ty trén hé théng phat thanh va truyén hinh.
Chi phi cho 1 phiit quang cdo trén séng phat thanh 12 800.000 dong, trén séng truyén hinh 12 4.000.000
dong. Pai phat thanh chi nhan phat cac chuong trinh quang cdo dai it nhat 14 5 phit. Do nhu cau quing
cdo trén truyén hinh 16n nén dai truyén hinh chi nhin phat cic chuong trinh dai t6i da 1a 4 phiit. Theo
cdc phan tich, cing thoi lugng mot phiit quang cdo, trén truyén hinh sé c6 hiéu qua gip 6 lan trén
s6ng phat thanh. Cong ty du dinh chi t6i da 16.000.000 dong cho quang cdo. Cong ty can dit thdi
luong quing céo trén séng phat thanh va truyén hinh nhu thé nao dé hiéu qua nhét?

v

Loi giai. Goi thoi lugng cong ty dit quang cdo trén séng phat thanh 13 x (phiit), trén truyén hinh 13 y (phiit).
Chi phi cho viéc nay 1a: 800.000x +4.000.000y (dong).

Miic chi nay khong dudc phép vuot qia miic chi tdi da, tiic 800.000x + 4.000.000y < 16.000.000 hay
x+5y—20<0.
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Do céc diéu kién dai phat thanh, truyén hinh dua ra, tacé x > 5,y < 4.

Pong thoi do x, y 12 thdi lugng nén x > 0,y > 0.

Hiéu qua chung cia quang cdo la x + 6y.

Bai todn tr thanh: Tim x,y sao cho f(x;y) = x+ 6y dat gia tri I6n nhét véi cac diéu kién

X+5y—20<0
x>5 (%).
0<y<4

Ham sb f(x;y) = x+ 6y sé dat gid tri I6n nhét trén mién nghiém cla hé bt phuong trinh () khi (x;y) 1a toa
do ctia mot trong cac dinh A(5;0), B(5;3), C(20;0).

Tacé £(5;3) = 23, £(5;0) = 5, £(20,0) = 20.

Suy ra gia tri 16n nhit ctia M (x;y) bang 23 tai (5;3) tic 1a néu dit thdi lugng quang cdo trén séng phét thanh
1a 5 phiit va trén truyén hinh 12 3 phuit thi sé dat hiéu qua nhét?

;y ““““

Vi du 10. Trong mdt cudc thi géi banh vao dip nim méi, mbi doi choi dudc st dung t6i da 20 kg gao
nép, 2 kg thit ba chi, 5 kg dau xanh dé géi banh chung va banh dng. D€ g6i mot cdi banh chung can
0,4 kg gao nép, 0,05 kg thit va 0, 1 kg dau xanh; d€ g6i mot cai banh dng can 0,6 kg gao nép, 0,075
kg thit va 0,15 kg dau xanh. Mi cdi banh chung nhan dugc 5 diém thudng, mdi cdi banh 6ng nhan
dugc 7 diém thudng. Hoi can phai g6i may cdi banh mdi loai dé dudc nhiéu diém thudng nhét?

Lui gidi.
e Goi s6 banh chung g6i dugc 1a x, s6 banh 6ng géi dugc 1a y. Khi d6 s6 diém thudng 1a f(x;y) = Sx+7y.
e S6 kg gao nép can ding 12 0,4x + 0, 6y.

S6 kg thit ba chi can dung 1a 0,05x + 0,075y.

S6 kg dau xanh can ding 13 0, 1x +0, 15y.

Vi trong cudc thi ndy chi dugc st dung tbi da 20 kg gao nép, 2 kg thit ba chi va 5 kg ddu xanh nén ta
c6 hé bit phuong trinh

(0,4x+0,6y < 201
2x+3y < 100
0,05x+0,075y <2
2x+3y <80 2x+3y <80
0,1x4+0,15y <5 < & ).
2x+3y < 100 x,y>0
0,1x4+0,15y <5
x,y =0
Xy =0

e Bai todn trd thanh tim gid tri 16n nhit ctia ham s6 f(x;y) trén mién nghiém ctia hé bat phuong trinh

().

e Mién nghiém ctia hé bt phuong trinh (%) 1a tam gidc OAB (k€ cé bién).
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Ham s6 f(x;y) = 5x+ 5ysé dat gia tri 16n nhét trén mién nghiém ctia hé bt phuong trinh () khi (x;)
80
la toa d mot trong cac dinh 0(0;0),A(40;0),B <0; ?)

80 560
Ta co: f(0;0) =0, £(40;0) = 200, f <0;?> =
Suy ra f(x;y) 16n nhat khi (x;y) = (40;0). Do d6 can phéi géi 40 cdi banh chung d€ nhan dudc sb
diém thudng 13 16n nhét.

BAI TAP TU LUYEN

Bai 11. Mot gia dinh can it nhit 900 don vi protein va 400 don vi lipit trong thiic in mdi ngay. Mdi kg thit
bo chita 800 don vi protein va 200 don vi lipit. Mdi kg thit 1on chita 600 don vi protein va 400 don vi lipit.
Biét ring gia dinh nay chi mua ti da 1,6 kg thit bo va 1, 1 kg thit lon; gid tién 1 kg thit bo 13 45 nghin dong,
1 kg thit Ion 12 35 nghin dong. Héi gia dinh d6 phai mua bao nhiéu kg thit mdi loai dé€ sb tién b ra Ia it

nhat?

Lui gidi.

Goi x va y 1an lugt 1a s6 kg thit bo va thit 1on ma gia dinh d6 mua méingay (0 <x<1,6;0<y<1,1).
Khi d6 chi phi d& mua sd thit trén 1a f(x;y) = 45x + 35y nghin dong.

Trong x kg thit bo chia 800x don vi protein va 200x don vi lipit.

Trong y kg thit Ign chida 600x don vi protein va 400y don vi lipit.

Suy ra sb don vi protein va s6 don lipit 1an Iudt 12 800x + 600y don vi va 200x + 400y don vi.

Do gia dinh nay can it nhat 900 don vi protein va 400 don vi lipit trong thiic #n mbi ngay nén ta c6 hé
800x 4 600y > 900 8x+6y>9

200)c—|—4OOyZ400<:> x+2y>2 §

0<x<1,6 0<x<1,6

0<y<lL1 0<y<11

bat phuong trinh sau

Bai toan trd thanh tim gia tri nho nhét ctia ham sd f(x;y) trén mién nghiém cla hé bat phuong trinh

().
Mién nghiém ctia hé bt phuong trinh (*) 1a td gidc ABCD (k€ ca bién).

Ham s6 f(x;y) = 45x + 35y sé dat gia tri nhd nhét khi (x;y) 12 toa do ctia mot trong cdc dinh
A(1,6;1,1), B(1,60,2), C(0,6;0,7), D(0,3;1,1).

Tacé: £(1,6;1,1) = 110,5; £(1,60,2) = 79; £(0,6;0,7) = 51,5; £(0,3;1,1) = 52.
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e Suy ra f(x;y) nhd nhit khi (x;y) = (0,6;0,7). Do d6 gia dinh nay can phai mua 0, 6 kg thit bo va 0,7
kg thit 1on d€ sb tién bo ra 1 it nhat.

Bai 12. Mot gia dinh dinh trong ca phé va ca cao trén dién tich 10 ha. Néu trong ca phé thi can 20 cong
va thu vé 10.000.000 dong trén dién tich mdi ha, néu trong ca thi can 30 cong va thu 12.000.000 dong trén
dién tich méi ha. Hdi can trong mdi loai cdy trén véi dién tich 13 bao nhiéu dé thu dugc nhiéu tién nhit. Biét
rang ca phé do cdc thanh vién trong gia dinh tu chiam séc va sd cong khong vugt qua 80, con ca cao gia dinh
thué ngudi 1am véi gia 100.000 ddong cho mdi cong?
Loi giai. Goi x va y 1an lugt 1a s6 ha ca phé va ca cao ma hd nong dan nay trong (x,y > 0).
S6 tién can bd ra dé thué ngudi trong ca cao 1a 30y.100000 = 3000000y (trong).
Lgi nhuan thu dugc 1a f(x;y) = 1000000x 4+ 12000000 — 3000000y
= f(x;y) = 10000000x + 9000000y (ddng).
Vi sb cong dé trong ca phé khong vuot qua 80 nén 20x < 80 < x < 4.

x+y <10
Ta c6 hé bat phuong trinh sau ¢ 0 <x <4 (x).

y=0
Ta can tim gia tri 16n nhét ctia f(x;y) trén mién nghiém ctia hé (x).
Mién nghiém ciia hé () 1a ti gidc OABC (k€ ca bién). Ham sb f(x;y) sé dat gia tri 16n nhit khi (x;y) 1a toa
do ctia mot trong cac dinh 0(0;0), A(4;0), B(4;6), C(0;10). Suy ra f(x;y) 16n nhét khi (x;y) = (4;6). Nhu
vy can phai trong 4 ha ca phé va 6 ha ca cao dé thu vé 1gi nhuén 16n nhét

Bai 13. Mot ho nong dan dinh trong ddu va ca trén dién tich 8 ha. Néu trong dau thi can 20 cong va thu
3000000 dong trén dién tich mdi ha, néu trong ca thi can 30 cong va thu 4000000 dong trén dién tich mbi
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ha. Héi can trong mdi loai cdy trén véi dién tich 14 bao nhiéu dé thu dudc nhiéu tién nhét biét rang tdng s6
cong khong qua 1807?

Loi giai. Goi s6 ha dau va ca ma ho nong dan nay trong 1an ludt 12 x va y(x,y > 0).

Loi nhuan thu dugc 1a £(x;y) = 3000000x -+ 4000000y (ddng).

Téng s6 cong dung dé trong x ha dau va y ha ca 12 20x + 30y.

x+y<8 x+y<8
Ta c6 hé bat phuong trinh sau < 20x+30y < 180 < ¢ 2x+3y < 18.
xy=>0 x,y >0

Bai toan trd thanh tim gid tri 16n nhat ctia ham s6 f(x;y) trén mién nghiém ctia hé bat phuong trinh (x).
Mién nghiém ctia hé bit phuong trinh (*) 1a td gidc OABC (k& c4 bién).

Ham sb f(x;y) s& dat gid tri 16n nhit khi (x;y) 1a toa d6 ctia mot trong cac dinh 0(0;0), A(8;0), B(6;2),
C(0:6).

Ta c6: £(0;0) = 0, £(8;0) = 24000000, £(6;2) = 26000000, £(0;6) = 2400000.

Suy ra f(x;y) 16n nhat khi (x;y) = (6;2) tic 1a ho ndng dan nay can phai trong 6 ha dau va 2 ha ca thi sé
thu vé 16i nhuin 16n nhit.

Bai 14. Mot phan xudng c6 hai may dic ching M, M, san xuét hai loai san pham ki hiéu 1a A va B. Mot
tAn san pham loai A 13i 2 triéu dong, mot tin san pham loai B 13i 1,6 triéu dong. Mubn san xuit mot tin san
phim loai A phai ding mdy M; trong 3 gid va may M- trong 1 gid. Mudbn san xuat mot tin san phdm loai B
phdi diing may M; trong 1 gid va mdy M, trong 1 gid. Mot mdy khong thé dung dé san xuit dong thoi hai
loai san phdm. Mdy M; lam viéc khong qua 6 gio mot ngay, may M, lam viéc khong qua 4 gid mot ngay.
Hoi sb tién 14i 16n nhit ma phan xudng nay c6 thé thu dudc trong mot ngay 1a bao nhiéu?

Loi gidi. Goi x,y1an lugt 1a s6 tin san pham loai A, B ma phan xudng nay san xuét trong mot ngay (x,y > 0).
Khi d6 sé tién 13i mot ngay clia phan xudng nay 1a f(x;y) = 2x+ 1,6y (triéu dong); sb gid 1am viéc trong
ngay ctia may M; 1a 3x +y va sb gio 1am viéc trong ngdy ctia may M» 1a x + .
Vi mbi ngay may M 1am viéc khong qua 6 gid va may M, lam viéc khong qud 4 gid nén ta c6 hé bat phuong
3x+y<6
trinh ¢ x+y <4 (x).
x,y>0
Bai todn trg thanh tim gia tri I6n nhét ctia ham sb f(x;y) trén mién nghiém ctia hé bt phuong trinh (*).
Mién nghiém ctia hé bit phuong trinh (*) 1a td gidc OABC (k& ca bién).
Ham s6 f(x;y) sé dat gid tri I6n nhét trén mién nghiém cta hé bat phuong trinh (%) khi (x;y) 1a toa do mot
trong cac dinh 0(0;0), A(2;0), B(1;3), C(0;4).
Ta c6 £(0;0) = 0; f(2;0) = 4; £(1;3) = 6,8; £(0;4) = 6,4.
Suy ra max f(x;y) = 6,8 khi (x;y) = (1;3).
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Bai 15. Mot cong ty can thué xe dé chd 140 ngudi va 9 tin hang. Noi thué xe c6 hai loai xe A va B, trong
d6 loai xe A c6 10 chiéc va loai xe B ¢6 9 chiéc. Mot chiéc xe loai A cho thué véi gid 4 triéu dong, mot chiéc
xe loai B cho thué véi gid 3 triéu. Biét rang mdi xe loai A c6 thé chd téi da 20 ngudi va 0,6 tin hang; mdi
xe loai B ¢6 thé ché ti da 10 ngudi va 1,5 tin hang. Hoi phai thué bao nhiéu xe mdi loai dé chi phi bé ra la
it nhat?

Loi giai. Goi x,y lan lugt 1a s6 xe loai A va B. Khi d6 s tién can bo ra dé thué xe 1a f(x;y) = 4x+3y. Ta
c6 x xe loai A s& chd dugc 20x ngudi va 0, 6x tn hang; y xe loai B s& chd dudc 10y ngudi va 1,5y tin hang.
Suy ra x xe loai A va y xe loai B se chd dudc 20x + 10y ngudi va 0,6x -+ 1,5y tin hang.

20x 410 > 40 2x+y > 14
) 0,6x+1,59>9 2x+5y > 30
Ta c6 hé bat phuong trinh sau * y & Ty (%)
0<x<10 0<x<10
0<y<9 0<y<9

Bai toan trd thanh tim gia tri nhd nhét cda ham s6 f(x;y) trén mién nghiém ctia hé (). Mién nghiém cta
hé () la ti gidc ABCD (k€ ca bién). Ham s6 f(x;y) = 4x + 3y sé dat gid tri nho nhit trén mién nghiém ctia

. 5
hé bat phuong trinh (x) khi (x;y) 1a toa do cia mét trong cac dinh A(5;4), B(10;2), C(10;9), D (79) .

Ta co: f(5;4) =32; £(10;2) =46; f(10;9) = 67;f<§;9> =37.

Suy ra f(x;y) nhd nhit khi (x;y) = (5;4). Nhu vy d€ chi phi van chuyén thap nhét can thué 5 xe loai A va
4 xe loai B.

BAI TAP TONG HOP

Bai 16. Biéu dién hinh hoc tip nghiém ctia bat phuong trinh bac nhit hai 4n x —y > 1 — 3x.
Loi gidi.
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x—y>1-3x&2x—y>1 1Y
Vé dudng thang d : 2x—y = 1. (d)
Thay toa do diém O(0;0) vao vé trai phuong trinh dudng thang (d), ta dugc:
0<1.
Vay mién nghiém ctia bat phuong trinh 1 nta mit phang khong chia di€m | () ‘
O. (Trén hinh 12 nita mit phang khong bi gach bo). ' / % ' Y
/ ~1

Bai 17. Biéu dién hinh hoc tip nghiém ctia bat phuong trinh bic nhét hai 4n 3x —y < 0.
Loi giai.
Vé dudng thang d : 3x—y = 0. y
Thay toa do di€ém M(0;2) vao vé trai phuong trinh dudng thang (d), ta dudc: 1 ()
_2<01 2 2 e M(0;2)e
Viy mién nghiém cua bat phuong trinh la nira mat phang khong chia diém ’
M, k€ ca bd (d). (Trén hinh 13 nita mit phang khong bi gach bo).

0

X

Bai 18. a) Biéu dién hinh hoc tip nghiém clia bat phuong trinh bic nhit hai 4n x+y—3 < 0.
b) Tim diéu kién ctia m va n d€ moi diém thudc dudng thang (d’): (m?> —2)x —y+m+n = 0 déu la nghiém

clia bat phuong trinh trén.
Loi giai.
a) Vé duong thangd : x+y=3.
Thay toa do diém O(0;0) vao vé trai phuong trinh dudng thang
(d), ta dugc: 0 < 3.
Viy mién nghiém ctia bat phuong trinh 12 nita mit phang chia
diém O. (Trén hinh la nifa mit phang khong bi gach bd).

<

3

b) P moi diém thudc dudng thang (d') déu la nghiém cia bat

phuong trinh thi diéu kién can 1a (d’) phai song song véi (d). —
Tacéd:y=—x+3vad :y= (m>—2)x+m+n. DE (d) song

m=1
m*—2=—1 n+#2

m+n+#3 m=—1
n+4

1 . R
) thi ta dugc d’' : y = —x+n+ 1. D€ thda yéu cau

song (d') thi {

P m
Véi {
n

bai toan thi didu kién di la duong thing (d') la dd thi cta
dudng thang (d) khi (d) tinh tién xubng dudi theo truc Oy. Tiic
n+1<3&n<2.

Bai 19. Cho bat phuong trinh 2x+y—1 < 0.
a) Bi€u dién mién nghiém cia bat phuong trinh da cho trong mit phang toa do Oxy.

b) Tim tit c4 gia tri tham s6 m d€ diém M (m, 1) nam trong mién nghiém ctia bit phuong trinh da va biéu

dién tap hop M tim dudc trong cling hé truc toa do Oxy & ciu a).
Loi giai.
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a) Pudng thang (d):2x+y— 1 = 0 c6 dd thi nhu hinh vé bén. Ta c62.04+0—1 < 0. AY
Do d6, mién nghiém 1a duong thang (d) va mién khong gach chéo nhu hinh vé bén

(Mién chita gbc toa do).

b) P& M 1a mot nghiém thi 2m+1—1<0< m < 0. Vi M nam trén dudng thing

(A) :y = 1. Do d6, tap hop tht ca diém M la nghiém ctia bAt phuong trinh trinh da cho ' A \ x
1 tia A7 nhu hinh vé. 0 g

[Ny

N =
s
Y

Bai 20. Cho bit phuong trinh x — 2y +4m > 0.

a) Ty theo gia tri tham sb m, hay bi€u dién tap nghiém ctia bit phuong trinh di cho trong hé truc toa
do Oxy.

b) Goi A, B 1an lugt la giao clia dudng thang x — 2y +4m = 0 véi truc hoanh va truc tung. Tim tit c4 cac
gid tri cla tham s6 m d€ tap nghiém clia bat phuong trinh da cho chia diém C(2;1) sao cho dién tich tam
gidc ABC bing 4.

Loi giai.

a) Xét dudng thang (d,,):x — 2y +4m = 0 ¢6 dd thi nhu hinh vé bén.
Ta ¢6 0 — 2.0 +4m = 4m. Do d6, v6i moi m # 0 mién nghiém luon
chita gbc toa do. Néu m = 0 thi mién nghiém chia diém (1;0). Vay
v6i moi m mién nghiém 132 mién khong gach chéo nhu hinh vé bén.
b) D€ C 1a mot nghiém cia bat phuong trinh da cho thi 2 — 2 +4m >
0 < m > 0. Khi d6, OC || (dy), suy ra Saapc = Saapo = 4m?. Theo
gia thiét, ta co 4m> =4 = m = 1.

y=0
Bai 21. Cho hé bt phuong trinh x—y>0.
x+y—4<0

a) Biéu dién tap nghiém ctia hé da trong mit phezlng toa do Oxy.
b) Tinh dién tich mién nghiém dé.
Loi giai.
a) Vé cc duong thiang x —y = 0 va x+y —4 = 0 trén cung hé truc toa dd. Chon
diém (2,1) dé xdc dinh mién nghiém. Khi d6 ta dugc mién nghiém nhu hinh vé
bén. Jp-mmm- B
b) Tur hinh vé bén ta c6 OA = 4 va do dai dudng cao cua tam giac OABhatt B L__ /.
bﬁng 2. Vﬁy SAOAB =4,

Bai 22. Tim m dé hé bat phuong trinh

x>0
x—y<0.
y—mx—2<0

c6 tap nghiém dugc biéu dién trén mit phang toa do 13 mot hinh tam gidc.

Loi gidi. Nhan xét: Ho dudng thang (d,,) : y — mx —2 = 0 ludn di qua diém A(0;2), hay néi cach khac cic
dudng thang (d,,) xoay quanh A. Mit khac, ta c6 1 —m.0 —2 < 0 diing v6i moi m, nén mién nghiém ctia bat
phuong trinh y — mx — 2 < 0 ludn chia diém (0;1). Do d6 ta c6 3 khd nang sau:
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Ay Ay Ay

Vay m < 0.

Bai 23. Mot xudng san xuét gb cua cac khiic gb thanh cac tAm van. C6 hai loai van: van thanh ph4m va van
stt dung trong xay dung. Gia s, ddi véi:

Vian thanh phdm can 1 gid dé€ cua va 3 gid dé bao 10m van.

Van xay dung can 2 gio dé€ cua va 2 gio dé bao 10m vén.

M4y cua 1am viéc t6i da 3 gid trong ngly, va mdy bao lam viéc tdi da 5 gid trong ngay. Néu 1i nhuin
ctia 10m véan thanh pham 12 100 (ngan dong) va 1¢i nhuan ctia 10m van xay dung 12 80 (ngan dong). Trong
ngay, xuéng san xuit phai cua bao nhiéu van mdi loai dé 1¢i nhuan 16n nhat?

Loi giai.

Goi x,y 1an lugt 1a chiéu dai van thanh phdm va van xay dung hoan thanh R

trong mot ngay. Pon vi 10m. Do d6 bai todn trd thanh tim gi4 tri 16n nhat \\
ctia T = 10x + 8y (ngan dong), biét x,y théa man hé bat phuong trinh sau 3
x+2y<3 f |G
3x+2y<5 PN\

x>0

o 2
y>0 3\ 7

R 3 5
Mién nghiém ctia hé 1a td gidc OBAC, trong d6 A(1;1),B (O; 5) ,C <§;O> )

Do d6, gia tri 16n nhat ctia 7 12 18 khix =y = 1.

Bai 24. Chuyén gia dinh dudng dinh thanh 1p mot thuc don gom 2 loai thuc phdm chinh A va B. Cii mot
tram gram:

Thuc phdm A chita 2 don vi chit béo, 3 don vi carbohydrate va 4 don vi protein.

Thuc phdm B chifa 1 don vi chét béo, 1 don vi carbohydrate va 1 don vi protein.

Néu mot trim gram thuc phdm A gia 10 ngan dong va mot trim gram thuc phdm B gid 15 ngan dong.
Nha dinh dudng mudn thiic dn phéi cung cAp nhiéu nhit 5 don vi chét béo, 7 don vi protein va it nhét 4 don
vi carbohydrate. Can bao nhiéu trim gram thuc phaim mdi loai d€ c6 gia thanh nhd nhit nhung van cung
clp du dinh dudng?

Loi giai.
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Goi x,y 1an ludt 1a khdi lugng thuc pham A va B. Pon vi trim gam. Do d6 bai
toan trd thanh tim gia tri nhd nhéit cia 7 = 10x + 15y (ngan dong), biét x,y
thda man hé bat phuong trinh sau

2x+y<5

3x+y>4

dx+y<T.
x>0
y=0

\
Mién nghiém cia hé 1a da gidc ABCDE, trong d6

4 7 2
A<§;O>,B(Z;O>,C(1;3)7D(O;5),E(0;4). Do d6, gia tri nhé nhat cda

4

\
\\\

\\

(O8]

4
T 000

4
gamkhix:§véy:O.

319
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§5.  DAU CUA TAM THUC BAC HAI

I. Tém tat Ii thuyét

1. Tam thic bac hai

Pinh nghia 1. Tam thic bac hai 1a biéu thic c6 dang f(x) = ax?> +bx +c, trong d6 a, b, ¢ 1a nhiing hé s0,
a # 0. Nghiém cuia tam thic bac hai la gia tri cua x 1am cho tam thuc cé gid tri bang 0.

2. Pinh li vé diu ctia tam thitc bic hai

Pinh Ii 1. Cho tam thitc bdc hai f(x) = ax> +bx+c,a # 0,A = b*> — dac. Khi do:

e A<O=af(x)>0,VxeR.

o A:0:>af(x)>0,Vx€R\{—2£} vdf( b):O.

a 2a

af(x) > 0,Vx € (—oo;x1) U (x2; +0)

cA>0= [af(x) < 0,Vx € (x15x7)

Véi x1;x2 la nghiém cua phuong trinh f(x) =0, x; < xp.

3. Pinhli vé ddu cta tam thitc bic hai

Pinh nghia 2. Bét phuong trinh bac hai mdt 4n sb 13 bat phuong trinh c¢6 dang ax? + bx + ¢ > 0 (hoic
ax® +bx+c > 0;ax* +bx +c¢ > 0;ax’> +bx + ¢ < 0) véi a, b, c 1a nhiing s6 thuc da cho, a # 0, x 1a 4n sb.
4. Bat phuong trinh bac hai mét 4n

Pinh nghia 3. Bét phuong trinh bac hai 4n x 14 bt phuong trinh dang ax? + bx+ ¢ < 0 (hodc ax® + bx+c¢ <
0,ax> +bx+c¢ > 0,ax> + bx+ ¢ > 0), trong d6 a, b, ¢ 1a nhiing sb thuc da cho, a # 0.

II. Cac dang toan

Dang 1. Xét dau tam thitc bac hai

Cho tam thic bac hai f(x) = ax?> +bx+c, (a # 0). Dit A = b> — 4ac.

e NéuA < 0thia.f(x)>0,VxeR.

2 b
e NéuA=0thia.f(x) >0,Vx € R va f(x) =O®x=—%.

e Néu A > 0 thi f(x) c6 hai nghiém phan biét x| < x; va
— a.f(x) > 0,Vx € (—oo;x1) U (x2; +00).
- a.f(x) <0,Vx € (x1;x2)

Vi du 1. Xét ddu tam thiic bac hai f(x) =x*> —2x+5

Loi gidi. Tac6A' = —4<0vaa=1>0nén f(x) >0,Vx € R.
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[ Vi du 2. Xét diu ctia tam thiic bac hai f(x) = x> — 5x — 6.

e *?2 e s x:
Loi giai. Taco: f(x) =0< 6
X =

Doa=1>0nén
o f(x)>0,¥x € (—o0;—1)U(6;40).
e f(x) <0,Vx € (—1:6).

Vi du 3. Xét ddu clia tam thiic bac hai f(x) = —x* +3x+4.

=1

Li gidi. Taco f(x) =0 | )
X =

Doa=—1<0nén
o f(x)>0,Vxe (—1;4).
o f(x) <0,Vx € (—o0;—1)U(4;+0).

s : 2 4+4x+3
Vi du 4. Xét déu ciia bidu thic f(x) = %
x_
N,e 0% 2 2 x:_3
Loi giai. Taco g(x) =x*+4x+3=0< .
x=—
hix)=x—1=0&x=1.
Bang xét diu
X —o0 -3 -1 1 o0
g(x) + 0 — 0 + | +
h(x) - | -1 - 0 +
f(x) -0 4+ 0 — || +

T bang xét diu ta thiy
o f(x) >0 xe (=3;—1)U(1;400).
o f(x) <O xe (—oo;=3)U(—1;1).

Vidu 5. Cho tam thiic bac hai f(x) = x*> — (2m — 1)x +m? — m. Tim c4c gia tri ctia tham s6 m d&

f(x) <0 véiVx e (%1)

N, 2 e 7 :m_l

Loi giai. Taco f(x) = (x—m)(x—m+1)=0& [
=m
= f(x) <0exe (m—1;m).
1

0 1 1 —-1< = 3

Déf(x)<O,Vx€(—;1) thi (—;1)C(m—1;m)<:> T2&s1<m< =
2 2 m2>1 2

BAI TAP TU LUYEN
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Bai 1. Xét diu tam thic bac hai f(x) = 2x> — 5x 4 2.
Loi giai. Taco

o f(x )>0<:>xe( oo %)U(2;+oo).

1
o f(x) <0 xe€ (5;2).
Bai 2. Xét diu tam thiic bac hai f(x) = — —4x — 6.
Loi giai. Tacd f(x) <0,VxeR

Bai 3. Xét d4u ctia biéu thic f(x) = x> —3x4-2.
Lui gidi. Taco f(x) = (x—1)>(x+2)

o f(x) >0 xe(—2;40)\{1}.
e f(x) <0 x€ (—o0;—2).

4 4 x_6
Bai 4. Xét dau cia biéu thi =l+—=—F—=
ai ét diu cia biéu ch(x) +x2—5x+6
x°—4x
Loi giai. Ta cé =2 5. ¢
i giai. Ta co f(x) 2 —5x+6
x=0
x=4
=2
h(x):x2—5x+6=0<:>lx_3
Bang xét dau
P —oo 0 2 3 4 T
2(x) + 0 - | - | -0 +
h(x) t 0 -0+ |+
) 0 — I+l -0 +

Tu bang xét dAu ta thiy
o f(x)>0e x€ (—o0;0)U(2;3)U(4;+o0).
o f(x) <0& (0;2)U(3:4).

Dang 2. Tim diéu kién ctia tham s6 dé tam thiic bic hai luén mang mét dau

Cho tam thiic bac hai f(x) = ax> +bx+c, (a #0). Pit A = b> — 4ac.

a>0

>0,VxeR :
> omsers {170

a>0

>0,VxeR &
OEUATES 2R S

a<0

A<O0

. f(x)<0,VxeR<:>{a<O.
o f(x)ﬁO,VxGR@{
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Vidu 1. Cho f(x) = (m?+2)x*> —2(m+ 1)x+ 1. Tim c4c gi4 tri ciia tham s& m d€ f(x) ludn duong
v6i moi x.

Loi gidi. Tacéa=m>+2>0,VYmc RvaA = (m+1)>— (m*>+2) =2m— 1.

. 1
Déf(x)>0,‘v’x€RthiA<O<:>m<§

Vidu 2. Cho f(x) = (m+2)x> +2(m+2)x+m+3. Tim céc gia tri cda tham sb m d€ f(x) > 0 véi
moi gia tri cua x.

Loi gidi.
o Véim=—-2= f(x)=1>0,VxeR.
o V6im# —2,dé€ f(x) >0,Vx € R thi diéu kién Ia

{m—|—2>0 {m—|—2>0
& Sm> =2

A =(m+2)>—(m+2)(m+3)<0 —m—2<0

Véy v6im > —2 thi f(x) > 0,Vx € R.

Vidu 3. Cho f(x) = mx? —x— 1. Tim cdc gid tri ctia tham s6 m d€ f(x) < 0 v6i moi gid tri ctia x.

Loi giai.
e V6im=0=fx)=—x—-1<0&x>—1

e V6im# 0, dé f(x) < 0,Vx € R thi diéu kién la

m <0 m<0 < 1
& eSm< —-
A=1+4m<0 m<—4—11 4

1
Vay v6im < ~7 thi f(x) <0,vx € R.

Vidu4. Cho f(x) = (m—4)x*+ (2m —8)x+m — 5. Tim cic gia tri ctia tham s6 m dé f(x) < 0 v6i
moi gia tri cua x.

Loi giai.
e Véim=4= f(x)=—1<0,VxeR.

o V6im# 4, dé f(x) <0,Vx € R thi diéu kién la

m—4<0 m <4
{ , 5 <:>{ Sm<4
A=m—4)"—(m—4)(m—5)<0

Véy v6im < 4 thi f(x) <0,Vx € R

Vidu 5. Cho f(x) = vx2 —x+m— 1. Tim c4c gid tri ctia tham sb m d€ f(x) > 0 v6i moi gid tri clia
X.
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Loi giai. Ta co
f(x)>0,¥xeR x> —x+m>1¥xreR

ex?—x+m—1>0,V¥xeR
SA=1-4(m—1)<0

<:>m<5
4

BAI TAP TU LUYEN

Bai 1. Cho f(x) = (2m? —3m —2)x*> +2(m —2)x — 1. Tim cic gid tri ctia tham s6 m d€ f(x) < 0,Vx € R.
Loi giai.

THL Xét2m2—3m—2=0< | 2

P 1 1
- Néum:—iif(x):—Sx—lSO(:)xZ—g.

- Néum=2= f(x)=—-1<0,Vx€R.

1
TH2. Xét2m? —3m—2+40< m# "2, khi d6, diéu kién dé f(x) <0,VxeR I

m=#£2
1
2m* —3m—2 <0 —3sms2
, 5 5 < 1 S —=<m<2
AN=m-2)"+02m —-3m—-2)<0 lem<2

Bai 2. Cho f(x) = (m+4)x> — 2mx+2m — 3. Tim céc gi4 tri ctia tham sb m d€ f(x) < 0,¥x € R.
Lo gidi.

7
e Véim=—-4= f(x)=8x—14<0&x<-.

4
o V6im# —4, d€ f(x) < 0,Vx € R thi diéu kién Ia
m+4<0 m< —4
, 5 & & m € (—o0;—0)
AN=m"—(m+4)2m—6) <0 m € (—o0;—6) U (4;+o)

Vay véim < —6 thi f(x) <0,Vx € R.

—x?> +4(m+ Dx+1—4m?

Bai 3. Cho f(x) = 424552

cua x.
Loi gidi. Taco —4x*>+5x—2 < 0,Vx € R.
D€ f(x) > 0,Yx € R thi g(x) = —x* +4(m+ 1)x+ 1 —4m> <0,¥x € R

8
(:)A’:4(m—|—1)2+(1—4m2)<0<:)8m+5<0<:>m<—§

. Tim céc gia tri cda tham s6 m dé€ f(x) > 0 v6i moi gid tri

Dang 3. Giai bat phuong trinh béc hai.

Gii bt phuong trinh bac hai ax®> + bx + ¢ < 0 thuc chit Ia tim cdc khoang ma trong d6 f(x) =
ax? 4+ bx + ¢ cung diu véi hé s6 a (trusng hop a < 0) hay trai ddu v6i hé s a (trudng hdp a > 0).
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[ Vi du 6. Giai bit phuong trinh 3x% 4+ 2x+5 > 0.

Loi gidi. Pit f(x) = 3x>+2x+5, ta c6 a = 3 > 0 va phuong trinh f(x) = 0 vo nghiém nén f(x) ludn
duong.
Do d6 tap nghiém clia bt phuong trinh 1a § = (—oo; +o0).

[ Vi du 7. Giai bit phuong trinh —2x% 4 3x+5 > 0.

x=—1
Loi gidi. Pit f(x) = —2x> +3x+5,tacda= -2 <0 va f(x) =0 <= 5 .
X==
2
Lap bang xét diu ctia f(x) ta c6
X —o0 —1 é ~+o0
2
fx) - 0 + 0 -

. < 5
Dua vao bang xét dau ta c6 tap nghiém cta bat phuong trinh 1a § = (—1; 5) .

[ Vi du 8. Giai bt phuong trinh (3x> — 10x+ 3)(4x —5) > 0. ]
Loi gidi. Pit f(x) = (3x* — 10x+3)(4x —5).
1
X = §
. 33— 10x+3=0
Tacod f(x) =0 <= x=3.
4x—-5=0
5
xX=—
) 4
Lap bang xét dau cia f(x) ta co
1 5
x —oo = = 3 +o0
3 4
3x% —10x+3 + 0 - | - 0 +
4x —5 - I - 0 + I +
f(x) - 0 + 0 - 0 +

15

Dua vao bang xét ddu ta c6 tp nghiém clia bt phuong trinh 12 S = [g, ﬂ U[3;00).

(3x2 —x) (3 —xz)

Vi du 9. Giai bat phuong trinh <0.

42 +x-3 =
Loi siai. Pit (x) = (3x2—x) (3—x2) Ta c6
i giai. Dat f(x) = R — aco
x=0
+ 32 —x=0<—= 1.
xX==
3

+3—x2=0<=x=+3.
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1 3
x —o0 -3 -1 0 — e V3 +oo
3 4
3x2 —x + | + | + 0 - 0 + | + | +
3 —x2 -0 + | + | + | + | + 0 -
4 +x—3 + 1 + 0 - | — | -0 + 1 +
f(x) -0 + -0 + 0 - + 0 -

. P 13
Dua vao bang xét dau ta ¢ tip nghiém cta bat phuong trinh la § = (—oo;—\/ﬂ U(-1;0]u {—' —> U

3°4
[V/3i+00).
Vi du 10. Giai bat phuong trinh ! < .
1du 10. Giaiba ng trin :
: PR x2—4 " 3x2+x—4
o o 1 3 x+8
Loi giai. Ta c6 0.
L el aC0x2—4<3x2+x—4 (x2—4)(3x2+x—4)<
. 8
Lap bang xét dau cho f(x) = 2 _4))(6;2+x_4) ta co
4
x —oo -8 2 2 1 2 oo
3
x+8 — 0 + | + | + | + | +
x*—4 + 19+ 0 - 1 - 1 = 0 +
3 +x—4 + 1 4+ 1 4+ 0 - 0 + I +
f(x) - 0 + - - - -

4

Dua vao bang xét diu ta c6 tap nghiém clia bat phuong trinh 1 § = (—o0; —8) U (—2; ——) U(1;2).

3

BAI TAP TU LUYEN

Bai 4. Giai bt phuong trinh —2x% 4 3x+5 > 0.

Loi gidi. Ta c6 bang xét dau

X

—2x*43x+5

Vay tap nghiém ctia bAt phuong trinh 12 § = (—oo; —1) U <—' +°<>> .
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Bai 5. Giai bt phuong trinh x2 4 12x+36 < 0.
Loi gidi. Ta c6 bang xét dau

X —o0 —6 oo

X2+ 12x+ 36 + 0 +

Vay tap nghiém clia bAt phuong trinh 12 S = {—6}.

Bai 6. Giai bat phuong trinh (3x* — 4x) (2x* —x—1) > 0.
Loi gidi. Ta c6 bang xét dau

1 4
X —o0 —= 0 1 = oo
2 3
3x% —4x + I + 0 - I - 0 +
22 —x—1 + 0 - 1 - 0 + 1 +
VT + 0 - 0 + 0 - 0 -+
A en Ak PR 1 4
Vay tap nghi€ém cua bat phuong trinh 1a § =  —oo; —5 u(;1)u §; oo |.
Bai 7. Giéi bt phuong trinh (4x? — 1) (—8x* +x—3) (2x+9) < 0.
Loi giai. Ta c6 bang xét dau
2 2 2
4x? — 1 + 1 4+ 0 - 0 +
—8x? +x—3 - - 1 = 1 -
2x+9 -0 + I + I +
VT + o0 — 0o + 0 -
A Ak s 9 1 1
Vay tap nghi€m cua bat phuong trinh 1a § = —5; ) U E; +oo |,
5 a2 4x* +3x—1
Bai 8. Giai bat phuong trinh Aol >
X2 +5x+7
Loi giai. Ta c6 bang xét dau
1
by —oo —1 - -0
4
4% +3x— 1 + 0 - 0 +
x?+5x+7 + 1+ 1+
VT + 0 - 0 -+

Vay tap nghiém cla bat phuong trinh 12 § = (—o0; —1]U {—; +°<>> .
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) 5x2+3x—38
Bai 9. Giai bat phuong trinh ———— < 0.
ai iai bat phuong r1r/1 P R
Loi giai. Ta c6 bang xét dau
8
x —oo _2 1 6 oo
5
5x>4+3x—8 + 0 - 0 + I +
X2 —Tx+6 + | + 0 - 0 +
VT + 0 - - +

) 8
Vay tap nghiém cua bat phuong trinh 1a § = {—g; 1) U(1;6).

Bai 10. Giai bat phuong trinh % > 0.
Loi gidi. Ta c6 bang xét dau
x —eo /12 =5 0 4-V11 V5 V12 4411 e
x* —17x* + 60 + 0 -0+ 1 + 1 + 0 — 0 + 1 +
x -1 - 1 =0 4+ 1 + 1 + 1 4+ 1 +
x? —8x+5 + 1+ 1+ 1 + 0 - 1 -1 — 0 +
VT - 0 + 0 - + - 0 + 0 - +

Vay tap nghiém cia bat phuong trinh 1a § = <—\/ﬁ; —\/§> U (0;4 — \/ﬁ) U <\/§, \/ﬁ> U (4—1— VIT; +00>.

|
SRR "2 It T2

Bai 11. Giai bat phuong trinh

1 —22x+ 66

Loi giai. Tacé )f2+5x+6 > 2 1172 — (X2 +5x+6) (x2 — 17x+72) > 0.
Ta c6 bang xét dau
X — -3 -2 3 8 9 Foo
—22x+ 66 + 1 + 1 + 0 - 1 = 1 =
2+5x+6 + 0 — 0 + I + 1 + 1 +
21Tl T2 + I+ 1+ 1+ 0 - 0 +
VT + - + 0 - * B

Vay tap nghiém ctia bAt phuong trinh 12 § = (—oo; —3) U (—2;3) U (8:9).

. ) 5x% —Tx—3
Bai 12. Giai bt phuong trinh >~ > > 1,
3x2—2x—35
5x% —7x—3 e 2x% —5x+2 =0
3x2—2x—5 3x2—-2x—5 '
Ta c6 bang xét dau

Loi giai. Taco
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1 5
x —oo —1 - . 2 +o0
2 3
2x2 —5x+2 + 1 + 0 - I - 0 +
3x2—2x—5 + 0 - I - 0 + I +
VT + - 0 + -0 +
A n ia a1z < 1 1s 15
Viéy tap nghiém cia bat phuong trinh la § = (—eo; —1) U X 3 U (254-00).
. ) -2 x—3_ x*+4x+15
Bai 13. Gidi bt phuong trinh *—= 4 X > > X TH* 1
l—x x+1 x2—1
e x—2 x—3_ xX*44x+15 —x2=7x—10
Loi giai. Tacol_x+x+12 2] <:>xz—_120.
Ta c6 bang xét dau
X —o0 -5 -2 —1 1 +-o0
—x2—Tx—10 -0 + 0 - 1 - 1 -
| + 1+ 1+ 0 - 0 +
VT -0 + 0 - + -
Vay tap nghiém clia bAt phuong trinh 12 § = [-5; —2) U (—1;1).
. 2x+3
Bai 14. Giai bat phuong trinh (x2+3x) (2x+3) — 16- ———.
ai iai bat phuong trinh (x> +3x) (2x+3) R
2
, 2x+3 2 4 3x)" (2x+3)—16(2x+3
Lis gidi. Ta c6 (a2 +3x) (2r+3) — 16 o> (43 @+ -lo@x+3)
; X2 +3x X2 +3x
(2x+3>((x2+3x> —16) (2x+3) (x2+3x—4) (x2—|—3x+4)
5 >0 < 5 >0
x°+3x x*+3x
Ta c6 bang xét dau
3
x — 4 -3 = 0 1 oo
2
2x+3 - = 1 = 0 + 1 + 1 +
x> +3x—4 + 0 - I - 1 -1 - 0 +
x> +3x+4 + 1+ 0+ 1+ 4+ o+
X%+ 3x + 1 + 0 - 1 = 0 + I +
VT - 0 + - 0 + - 0 +

. 3
Viay tap nghiém cia bat phuong trinh 1a § = [—4; -3) U [—70) U[1;+e0).

329
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Dang 4. Bai toan c6 chita tham sb

D¢ giai dang toan nay ta phai xac dinh d4u ctia hé s clia x* va du ctia biét thic A tir d6 4p dung dinh
ly vé diu clia tam thiic bac hai.

Vi du 11. Tim gi4 tri cia tham s6 m d€ cac biéu thiic sau dy ludn khong duong v6i moi x € R
a) f(x)=—-2x*+2(m—2)x+m—2
b) f(x)=(m—1)x*>—2(m—1)x—4.

Loi giai.

a) Ta phai tim m sao cho f(x) = —2x> +2(m —2)x+m—2 < 0 véi moi x € R.
Do a=—2 < 0nén f(x) <0 Vx € R khi va chi khi A’ = (m —2)> — (=2).(m—2) <0.
Tac6 A = (m—2)>4+2(m—2)=mm—2)=AN <0=0<m<2.

b) Ta phai tim m sao cho f(x) = (m—1)x*> —2(m — 1)x — 4 < 0 v6i moi x € R.
+) Truong hop 1: m—1=0<m=1,khid6 f(x) = —4<0VxeR.
m—1<0

+) Truong hop 2: m—1#£0,khido f(x) <0Vxe R < .
) Trong hop 7 f&) {A’:(m—l)2~l—4(m—1)§0

S -3<m<—1.

- m—1<0 m—1<0
Tu do suy ra

54
AN=m-1)(m+3)<0 m+32>0
Két hudp hai trudng hop ta suy ra gia tri m can tim1a —3 <m < 1.

Vi du 12. Tim tht ca céc gia tri ctia tham sb m dé bat phuong trinh sau nghiém ding véi moi x € [1;3].

X —2(m+2)x+m*+4m <0 (1)

Lui gidi. Xét phuong trinh x2 —2 (m+2)x+m2+4m =0 (2), tac6 A = (m+2)* —m® —4m = 4.
Tit d6 suy ra (2) ludn c6 hai nghiém phén biét x; = m < x, = m+4.

Tix d6 suy ra (1) c6 tdp nghiém [m;m +4].

Véy (1) nghiém ding v6i moi x € [1;3] khivachikhim<1<3<m+4< —-1<m<1.

VA2 —(2m+3)x+6m
x2+2x+3

Vi du 13. Tim tAt c4 céc gid tri ctia tham s6 m d€ ham s6 y = c6 tap xac dinh

laR.

Loi gidi. Tacox> +2x+3=(x+1)2+2>0VxcR.
Tir d6 suy ra ham s6 da cho c6 tap xdc dinh 1a R khi va chi khi x> — (2m+3)x+6m > 0 Vx € R.
Do A = (2m+3)> —4.6m = (2m—3)* > 0 Vm nén ham s da cho c6 tap xac dinh Ia R khi va chi khi

A=0&em=—.
m=3

BAI TAP TU LUYEN
Bai 15. Tim tit ca cac gid tri ctia tham s6 m d€ bit phuong trinh x> — (m — 2)x — 8m + 1 > 0 ¢6 nghiém.
Loi giai. Do a = 1 > 0 nén bit phuong trinh trén ludn c6 nghiém véi moi m.

Bai 16. Tim gid tri ctia m d€ biéu thic f(x) = x> — (m+42)x 4 2m c6 gia tri khong am v6i moi x € R.
Loi gidi. Doa =1 >0nén f(x) >0 vdimoix € RkhivachikhiA= (m—2)>?<0&m=2.
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[Vi Van Truong]
Bai 17. Tim gid tri ctia m d€ ham s6 f(x) = /mx2 +2(m+ 1)x+m— 1 c6 tdp xdc D # @.

e 20 2,0 N . s N A 2 UA ~ . 1
Loi giai. V6i m = 0 thi f(x) = +/2x— 1, khi d6 ham s6 c6 tap xac dinh D = (EH—OO) + .

‘ 1
V6i m # 0, ham s6 ¢6 tap xdc dinh D # @ < A = (m+ 1> —m*> +m>0=m > ~3 Trong trudng hop

m=#0
nay ta co - 1.
m___

3
Tt d6 suy ra gia tri m can tim 12 m > -3

Bai 18. Tim tit c4 cic gid tri thuc ctia tham s6 m dé v6i moi x € R ta ludn c6:

x> +5x+m
<——F——-<7
2x2 —3x+2
Loi gidi. Tacé2x> —3x+2>0,Vx € R.
x> +5x+m 32 +2x+m+2>0
Suyra -1 <-————-< ) .
2x* —3x+2 13x*—26x+14—m >0

5
Taco3x> +2x+m+2>0,VxER < m> -3
13x2 =26x+14—m>0VxeRem< 1.
5
Do do6 —3 <m<l.

x2+5x+4§0

= (m43)x+2(m+1)<0
Loi gidi. Ta co x®> +5x+4 <0< 1 < x <4, suy ra tip nghiém clia bat phuong trinh x> +5x+4 <0 la
S =[1;4].

Phuong trinh x> — (m +3)x+2(m+ 1) = 0 ¢6 hai nghiém x = 2,x = m + 1. Tir d6 suy ra bt phuong
trinh x? — (m+3)x+2(m+1) < 0 c6 tap nghiém §' = {2},5" = [2;m +1],8" = [m + 1;2] tuong tng khi
m+1=2m+1>2;m+1<2.

Trong ca 3 trudng hop ta déu c6 SN’ # &, do d6 hé phuong trinh da cho ludn c6 nghiém.

Bai 19. Ching minh ring hé bt phuong trinh { ludn c6 nghiém.

BAI TAP TONG HOP

Bai 20. Xét diu cta biéu thic f(x) = (|2x— 3| — 1) (]x* — 2x+4| — 2x* +-9x — 16).
Loi gidi. Do |2x —3|+1 > 0,Vx € R nén du ctia |2x — 3| — 1 1a d4u ctia

(2x=3]=1)(|2x = 3| +1) = (2x—3)> — 1 =4x* — 12x+ 8 = 4(x* —3x+2).

Vix? —2x+4=(x—1)>+3>0,Vx € Rnén |x> —2x +4| = x> — 2x+ 4.

Suyra x> —2x+4| —2x* +9x — 16 =x> —2x +4 —2x* +9x — 16 = —x? +Tx — 12.
Déu ctia f(x) 1a ddu ctia biéu thiic g(x) = (x* —3x+2)(—x> +7x — 12).

Bang xét diu clia g(x):

X —oo 1 2 3 4 +o0
x*—3x+42 + 0 - 0 + + +
x> 4+7x—12 - — - 0 + 0 -

g(x) -0 + 0606 - 0 + 0 -
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Vay: f(x) > 0,Vx € (1;2)U(3;4); f(x) <0,Vx € (—eo; 1)U (253) U (45 400).
Bai 21. Giai cac bt phuong trinh sau:

) 1 L 1 S 1 +1
a -
x+1 x—-2 " x-—-1 x

b) (x+2)%(x—1)(x+5)+8>0.

Lui giai.

1 1 1 1 1 1 >1 1
x+1 x—27"x-1 x x4+1 x—-1"x x-2
- -2 -2
x2—17" x2—2
o2 2 59
-1 x2-2x"
—2(x? —2x) +2(x* — 1) 4x—2
>0& > 0.
(x2—1)(x2—2x) — (x2—1)(x2—2x) —
Bang xét diu clia vé trai:
X —o0 —1 0 ! 1 2 +oo
2
4x —2 - - - 0 + - -
-1 + 0 - - - 0 + +
X2 —2x + + 0 - - - 0 +
VT - - - 0 + — -

2 1
Vay tap nghiém cua bat phuong trinh dachola7 = (—1;0) U b, 1) U (25 4o0).

b) (x+2)2(x—1)(x+5)+8>0< (x+2)*(x* +4x—5)+8> 0« (x+2)? [(x+2)*—9] +8 > 0.

Dit t = (x+2)% > 0, bit phuong trinh da cho cé dang t( —9) +8 > 01> -9 +8>0 & f> g

Thay ¢ = (x+2)? ta c6:
(x+2)2 <1 —1<x+2<1 —3<x<—1
= = .
(x+2)2>8 | —2V2<x4+2<2vV2 | —2-2V2<x< 2422
Vay tap nghiém clia bat phuong trinh dicho1a T = [—2— 2\/5;—2-1-2\/5}.

2 —2mx—m*+m—1>0
Bai 22. Xac dinhthamsém déhé { 2y -1 x—3 c6 nghiém.

>
x+1 X




5. DAU CUA TAM THUC BAC HAI 333

X =2mx—m*+m—1>0 (1)
Loi giai. Xéthé { 2y —1 x—3

> 2
x+1 X )
2x—1)x— 1)(x—3
)0 Ui G )E=3)
x(x+1)
2
3
Xt e x(r+1)>0vi 2 fx43>0,VxeR
x(x+1)
x<—1
x> 0.

Suy ra tap nghiém cta (2) la Tp = (—o0; —1) U (0; +0).
Giéi (1): Taco A" =2m* —m+1>0,Ym € R.
Suy ra tam thiic bac hai f(x) = x> — 2mx —m? +m — 1 ludn c6 hai nghiém phan biét x;,x>  (x; < x2) va
(1) ludn c6 tap nghiém 77 = (—oo;x1) U (x2; +o0).
Suy ratap nghiémciahé T =T NT, # 2.
Vay hé di cho ludn c6 nghiém véi moi gid tri ctia tham sb m.
Bai 23. Tim gid tri ctia tham sb m d€ f(x) = (m —2)x> +2(2m —3)x+5m —6 > 0,Vx € R.
Li gidi.
e Véim=2thi f(x) =2x+4 = f(x) >0« x> —2. Suy ram = 2 khong phai gid tri cAn tim.
e VGim # 2 thi f(x) la tam thiic bac hai. Do do, ta c6

f(x)ZO,VxER@{m,_2>O 5
A=02m—-3)"—(m—2)(5m—6) <0

m>2

= 2
—m-+4dm -3 <0
m>2

m>3 < m>3.

m<1

=

Két luan: m > 3.

Bai 24. Ching minh bt dang thifc x> 4 2y> — 2xy 4+ 2x — 4y +3 > 0.

Loi giai. Dit f(x) = x> +2)% —2xy+ 12x —4y+3 =22 —2(y — D)x+ (2y> — 4y +3).
Suy ra f(x) 1a tam thic bac hai ddi véi x.

Taco A= (y—1)2—(2y* —4y+3) = -y +2y -2 < 0,Vy € R.

Véy f(x) > 0,Vx,y € R (dpcm).

3
Bai 25. Cho a’ > 36 va abc = 1. Chiing minh rang: 3 — +b>+c% > ab+bc+ca.

1
Lai gidi. Doa® >36néna > 0vaabc=1= bc=—.
a

2

A a2 3
BAt ding thiic d cho tuong duong véi (b +c)? —a(b+c) — = + % > 0.
a

3
Xét tam thiic bac hai f(x) = x*> —ax— =+ %.
a
3 12 4a®> 3d°—4d’+36 36-—d°
A=d®—4 ——+ P T O e N}
3 a 3 3a 3a

2

Suyra f(x) >0,Vx e R = (b+c)2—a(b+c)—2+% > 0 (dpcm).
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6.  DE KIEM TRA CHUONG IV
I. Pésbla
Bai 1. (2 diém) Gidi cic bit phuong trinh sau:

15x—8
7

a) 8x—5>

b)

=3 < 2.
1+2x —
Loi giAi.

1 _
2 8r_5> =8

& 16x—10> 15x—8 < x> 2.
Vay tap nghiém cla bat phuong trinh 1a: T = (2; +o0)

1—-3x 1—-3x x+3 1
b <-2& 2<0« <0& -3< —=.
) 14+2x — 1+2x+ - 14+2x — =Xs
2 1
Vay tap nghiém cua bat phuong trinh 1a : T = [—3; —§>
Bai 2. (2 diém) Giai bit phuong trinh x> — x + [3x — 2| > 0.
Loi giAi.
BAt phuong trinh tuong duong:
i 2
3x—2>0 Xz 3
¥ +2x—2>0 x<—-1—v3hodcx>—-1+v3 [x>—-1+V3
= = .
{3x—2<0 c< 2 x<2-2
2 3
X" —4x+2>0
x<2—V2hoicx>2++2

Vay tap nghiém clia bat phuong trinh la: T = (—oo; 2— \/i) U (—1 +4/3; —|—oo>

Bai 3. (4 diém) Cho biéu thic f(x) = (m+ 1)x?> —2(2m+ 1)x+ 1 (m 1a tham s6)
a) Tim céc gid tri m d€ phuong trinh f(x) = 0 ¢6 hai nghiém duong phén biét.
b) Tim cdc gid tri m d€ bat phuong trinh f(x) > 0 ¢ nghiém ding Vx € R.

Li gidi.

a) Xét phuong trinh: (m+ 1)x> —2(2m+ 1)x+1 =0 (¥).
Phuong trinh (*) c6 hai nghi€ém duong phan biét
m+1+0 4m® 43m > 0

-3
m < — hodcm >0
& & 1~ ed{m>—1 & m>0.
P>0 m+
2(2m+1) y —1
S>0 —F—=>0 m < —1hodacm > —
m+1 2

b) Xét bit phuong trinh: (m+ 1)x? —2(2m+ 1)x+1 > 0 (¥¥).

) -1
THI1: Neum = —1thi (**)& 2x+1>0& x> - khong c6 nghiém ding Vx € R
TH2: Néu m # —1 (**) c6 nghiém ding Vx € R

{a>0 {m—|—1>0 m>—1

y < < .

p= _
Am* +3m <0 T3<m<0 4
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Bai 4. (2 diém) Chiing minh rang 24> + b* + ¢ > 2a(b + ¢) v6i moi a,b,c € R.
Loi giai.

Ta c6 (a —b)? > 0 v6i moi a,b € R nén a® + b*> > 2ab (1).
Tuong tu ta c6: a*+c* > 2ac (2) v6i moi a,b € R.
Cong tiing vé (1) va (2) ta dudc 2a? + b*> + ¢ > 2a(b +¢) véi moi a, b, c € R.
Péng thic x4y ra khi va chi khi v6i moia = b = c.

II. Pésd1b

Bai 1. (2 diém) Giai cic bit phuong trinh sau

a) <x+3.
2—x
b > 3.
) 1—2x —
Loi giai.
a) —— <x+34x—6<Tx+213x> 27 x> 9.
Vay tap nghiém ctia bAt phuong trinh 1a: T = (—9; 4-0).
2—x 2—x Sx—1 1 1
b >3 —3>0 >0 - <x< -
e T e A R @151—x<2
Vay tap nghiém ctia bit phuong trinh 12: T = <§, 5)
Bai 2. (2 diém) Giai bat phuong trinh |x* +3x — 4| —x+8 > 0.
Loi giai.
Bt phuong trinh tuong duong
¥ 4+3x—4>0 x < —4hodcx > 1
¥ +3x—4—x+8>0 xeR x < —4hodcx>1
2 A SxeR.
X +3x—4<0 {—4<x<1 —4<x<l1
—x?—3x+4—x+8>0 —6<x<2

Vay tap nghiém ciia bat phuong trinh 1a: T = R.

Bai 3. (4 diém) Cho biéu thiic f(x) = (m — 1)x*> —2(2m+ 1)x — 1 (m 1a tham s6).
a) Tim cdc gid tri m d€ phuong trinh f(x) = 0 c6 hai nghiém duong phan biét.
b) Tim céc gid tri m dé bét phuong trinh f(x) < 0 c6 nghiém diing Vx € R.

Loi giai.
a) Xét phuong trinh: (m —1)x> —2(2m+1)x—1 =0 (¥)

Phuong trinh (*) c6 hai nghi€ém duong phan biét

2 _
m—1#0 4m” +5m >0 m<Thoécm>0

A >0 =1 oy _
—1
S>0 M>O m < — hoacm > 1
m—1 2

b) Xét bét phuong trinh: (m — 1)x? —2(2m+ 1)x — 1 < 0 (*%)
) —1
TH1: Neum =1 thi (**)& —bx—1<0& x> o khong c6 nghiém dung Vx € R

335
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TH2: Néu m # 1 (*%) c6 nghiém ding Vx € R.

a<0 m—1<0 m<1 _5 0
= f=— = — S — <m<O.
A <0 dm* +5m <0 Ts<m<0 4

< o . s b
Bai 4. (2 diem) Cho a,b,c > 0. Ching minh rang ab + g +—->a+b+1.
a
Loi giai.
Ap dung bét ding thiic Cbsi cho hai s6 khong am:

ab+gz2 ab.g:2a.
a b ab
—+—=2>24/-—=2.
b+a_ ba
é—szZZ é.ab:2b.
a a
a b a b
:>2(ab+g—l——)22(a+b+1)(:)ab+z+—2a+b+1.
a a
Diéng thifc say ra khi va chi khia =b = 1.
II. Désb2a
. . C oy 4
Bai 1. Cho x > 3. Chung minh rang: 9x + 3 > 309.
x_
N\, *? ’ 4 - 7
Loi giai. Taco 9x+ >39<9(x—3)+ 3 D 0,5 diém
X — x—

. £ a2 2 4
Ap dung bat dang thic C6-si cho hai s0 duong 9(x — 3) va
X

4 4 ,
Or—3)+ 3 2 21/9w—3). 5 =12 oo 1,0 diém

x—=3
2 Y 4 11
Dau“="xdyra < 9(x—3) = B X o 0,5 diém
x—3 3
<. A, 2 o s o A 21 A 1A N dx—5>x-2 . N
Bai 2. Tim tat ca cac gia tri cua tham so m dé hé bat phuong trinh c6 nghiém.
3x+6m <10
e e |AXx—=5>x-2 x>1 e
Loi giai. o 1,0 diém
3x+6m<10 x<5-2m
DodOhe cONGhiEM < 1 <5 =21 ..ot 0,5 diém
o M < e 0,5 diém
Bai 3. Gidi bat phuong trinh [2x + 4| < x+ 8.
Loi giai.
Truong hop 1: Véix> —2thi |[2x+4| <x+8<2x+4<x+8<x<4 ....... ...t 0,5 diém
Trudng hop nay bat phuong trinh cé nghiém —2 <x <4 ... ......oiiiiiiiiiiiiii... 0,5 diém
Truong hop 2: Véix < —2thi [2x+4| <x+8< —2x—4<x+8& x> —4
Trudng hop nay bat phuong trinh cé nghiém —4 < x < —2 ... ... oiiiiiiiiiiiiii, 0,5 diém
Vay bat phuong trinh co nghidm —4 < x <4 ..o 0,5 diém

Bai 4.
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a) Tim m dé€ biéu thic f(x) = x> — (m+2)x+ 8m+ 1 ludn duong véi moi x € R,
b) Ching minh ring 3x> — 8xy +9y? — 4x — 2y +5 > 0 vdi moi x, moi y.

Loi giai.

a) Doa=1>0nén f(x) >0, VxERSA<0& (m+2)2—4@m+1)<0 ............... 1,0 diém
S ME =28 <0 o 0,5 diém
0 I < 28 oot 0,5 diém

b) Pit f(x) = 3x> — 8xy+9y> —4x —2y+5.Taco
f(x) =3x>— (8y+4)x+9y> —2y+5¢6

AN = (4y+2)2=3(9y? —2y+5) = —11y? + 22y — 11 = —11(y = 1) <0, ¥y ............. 1,0 diém
Doa=3>0=f(x) >0 VO MO X, Y. .0ttt e e et 1,0 diém

IV. Désd2b

N 4
Bai 1. Cho x > 1. Chiing minh rang: 16x + T > 32,
x —

o o ; 4 4 2
Loi giai. Tacé 16x+ 1 >32&16(x—1)+ — > 16 0,5 diém
x— x—
Ap dung bit dang thitc Co-si cho hai s6 duong 16(x — 1) va ta duoc
x_
4 .
16(x—1 > 2\/1 —1). =0 e 1,0 dié
6(x )+x_l_ 6(x )ﬁ_l 63 0 diém
DAu“ =" XAy 18 16(X — 1) = —— & X = = ittt 0,5 diém
x—1 2
. b, A aetavs o JA D5 <3(x44)
Bai 2. Tim tat ca cac gia tri cua tham so m dé hé bat phuong trinh > c6 nghiém.
x+m>
(A1) +5<3(x+4 <3 7
Loigiai, JIETNHIS30dd) | Jes3 1,0 diém
x+m>1 x>1—m
Dodohé cOnghiem < 1 —m < 3 oo 0,5 diém
o T > = e e e e e 0,5 diém
Bai 3. Giai bt phuong trinh |x — 3| > 3x + 15.
Loi giai.
Truong hgp 1: Vix>3thi|x—3|>3x+15x—-3>3x+15x<—9 ..ol 0,5 di€ém
Trudng hop nay bat phuong trinh vO nghidm ...............ccoiiiiiiiiiiiiiaa, 0,5 diém
Truong hop 2: Véix <3 thi[x—3| >3x+ 154 —x+3>3x+150x< -3
Trudng hop nay bat phuong trinh cé nghiém x < —3 ... ... iiiiiiiiaan... 0,5 diém
Vay bat phuong trinh c6 nghi€m x < —3 ... . oot 0,5 diém

Bai 4.

a) Tim m d€ biéu thic f(x) = —2x2 +2(m — 2)x +m — 2 luén am v6i moi x € R,
b) Chitng minh ring 2x? — 8xy + 13y*> —4x — 2y +7 > 0 v6i moi x, moi y.

Lui gidi.
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a) Doa=1<0nén f(x) <O,YxERSA<0E (m—2)2+2(m—2)<0 ......oooeiiin. 1,0 diém
S =2 <0 0,5 diém
0 I < D e 0,5 diém

b) Pit f(x) = 2x> —8xy+13y? —4x —2y+7. Taco
f(x) =2x> — (8y+4)x+ 13y =2y +7 c6
A = (4y+2)?—2(13y> =2y +7) = =10y 420y — 10 = —10(y — 1)> <O, ¥y ............ 1,0 diém
Doa=2>0= f(X) > 0 VO MOL X, Y. .ottt ettt e 1,0 diém

V. Pésb3a
Cau 1. (4 diém) Giai cac bat phuong trinh sau:

a) Vx+10+1>2x b) x2+2x—3<2
1—-2x —
Loi giai.
a) Piéu kién x > —10.
Bt phuong trinh tuong duong v/x + 10 > 2x — 1.

o 2x—1<0 x<1 1
o Xét & 2 <:>—10§x<§.
x+10>0 x>—10
1 1
2x—1>0 x> = xz3 1 9
o X¢ét 2<Z> -2 S 9<:>§§_x§1
x+10> (2x—1) 4% —5x-9<0 ~l<x<s
A A ez s 9
Vay tap nghiém cua bat phuong trinh la x € [— 10; A—J .
A qea 1
b) biéu k1¢nx7é§.
2
) 6x—5 )
Bat phuong trinh tuong duong )C;_—); < 0. Bang xét dau:
—2x
1
X —o —-3-V14 3 -3++V14 oo
x*+6x—5 + 0 - I - 0 +
1 —2x + I + 0 - | —
VT + 0 - + 0 -

) 1
Viy tap nghi€m cua bat phuong trinh la [—3 —14; 5) U [—3 +v14; +<>°).

X2 +5x+m

Cau 2. (2 diém) Tim céc gid tri cia tham sb m d€ bit phuong trinh

Loi gidi. Piéu kién 2x? — 3x+ 2 # 0 (diing v6i Vx).

—13x* +26x+m— 14
2x2 —3x+2

Bét phuong trinh tuong duong <0 —13x2 +26x+m— 14 <0 (¥).

(vi 2x% —3x+2 > 0,Vx).

2 . ... ]a<O© —13 < 0 (luén ding)
bé (*) dung v6i moi x thi S m<l.

<~ >
A<0 7 |13(13+m—14) <0
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1 4
2 A 2 A >
Cau 3. (2 diém) Tim cac gia tri cia tham so m dé hé bat phuong trinh ¢ x—2  x+1 c6 nghiém.
x—m-—3>0
Loi gidi. Diéukiénx # —1, x # 2.
1 4 3x—9 .
Xét & 0. Ba 3t dau:
€ x—2>x-I—1 (x—2)(x+1)< ang xet dau
X —oo -1 2 3 +oo
3x—9 — I - I - 0 +
(x—=2)(x+1) + 0 - 0 + I +
VT - - - 0 +

Suy ra tap nghiém S; = (—eo; —1) U (2;3).
Xétx—m—3>0<x>m+3 = tip nghiém Sy = [m+ 3;+o0).
Dé hé phuong trinh ¢6 nghiém thi ;N S» # T < m+3 <3 < m <.

VI. DPésd3b

Cau 4. (2 diém) Cho a,b,c > 0 thda man a+ b+ ¢ = 1. Tim gia tri 16n nhét ctia biéu thic:

P=+5a+3b+v5b+3c+v5c+3a

16 16
Loi giai. Xét ¢/ (5a+3b).3.5 < % = V5a+3b < T3'
1 1
5b+ c+—6 56—I—3a+—6
Tuong tu /5b+ 3¢ < ————3- va /3¢ +3a < —————-. Do d6
4v/3 4v/3
8(a+b+c)+16 3
P< =2v/9
- 44/3
A Y 2 N - . 1
Dau bang xay ra khi va chi khla:b:c:g.

. 1
KétluéanaX:2\3/§khia:b:c:§.

VII. DPéséda

Céu 1. Giai cac bat phuong trinh

3x 1—x
— =1 < 2x+ —.
a) 1 < 2x+ 5

2x—1 1
+2<—
x+1 x+1

b)
Li gidi.

3 1—
a) Ix—l <2x+Tx = 34 < 8x+2(l—x) &= —6<3x & —2<x.
Vay tap nghiém ctia bAt phuong trinh 12 S = (—2;400) .......coiiiiiiiiiiieas (1 diém)
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2x—1 1 dx+1 1 4x

<~ < <~
x+1 x+1  x+1  x+1 x+1 .
Viay tap nghiém ciia bat phuong trinh 1a S = (—1;0) ............ i (1 diém)

<0 <= —-1<x<0.

Cau 2. Giai cac bt phuong trinh
a) (1difm)2x>—3x+1<0
b) (2 diém) [2x —4| > x+1
Lui giai.
a) 2x* —3x+1<0 < LISt

2
) 1 .
Vay tap nghi€ém cua bat phuong trinh 1a S = <§, > .................................... (1 diém)

b) Truong hop 1: x < —1
Dé thiy nghiém clia bat phuong trinh x < —1 ... ... ... i, (0,5 di€m)
Truong hgp 2: x > —1

2x—4|>x+1 = (2x—4)2> (x+1)? <= 2> —6x+5>0 — x23 — X3
- N - <1 —l<x<1
diém)
Vay tap nghiém ctia bAt phuong trinh 12 S = (—oo; 1JU [5;400) ..oiviiiiiieii.. ... (0,5 di€m)
Cau 3.

a) (1 diém) Giai bat phuong trinh vx2 —x+1 < x+2.

b) (1 diém) Tim tét ca gid tri ctia tham s6 m sao cho bit phuong trinh x> — 2mx +4 > 0 c6 tip nghiém la
R.

Loi giai.

a) Déthy x+2 >0 < x> 2.
3
ViZ—x+1<x42 <= 2 —x+1 <P 44x+4 < -3<5x < —=<x

5
Z 3 2
Viy tap nghi€m cua bat phuong trinh la S = {—g; +oo) ................................ (1 diém)
b) x> —2mx+4>0cé tap nghiém la R khivachikhi A" < 0............................. (0,5 diém)
N<O = mP—4<0 = —2<M< 2 oo (0,5 di€m)

Cau 4. (1 diém) Tim tit ca gid tri ctia tham s& m sao cho phuong trinh 2x* — 2mx +m = 0 c6 hai nghiém
duong phan biét.

A >0
, b
Lai gidi. Phuong trinh 2x? — 4mx +m = 0 c6 hai nghiém duong phén biét khi va chi khi { — p >0 —

>0
a

m*>—2m>0

m>0 e > 2 (1 diém)

m

—>0
2
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A .z . 2 A 2 N A 3 2,0
Cau 5. Tim gid tri nhd nhit cia ham s6 y = x> + = v6ix > 0.
X

Lui gidi.

3 1 1 1 .
-Tacc’)y:x3—l——:x3+—+——|—— ..................................................... (0,5 diém)
X X X X
. A 40 A I 1 1 [ .1 .
- Ap dung bt dang thiic Cauchy cho bdn s6 thuc duong x> + — + — 4+ — > 44 x3.—3:4 ........ (1 diém)
X X X X
1 .
VA ymin =4 Khix® = — = x =1 oo (0,5 diém)
X

VIII. DPé s6 4b

Cau 1. Giai cac bat phuong trinh

X X
Yo <t
@ 3 2

X < 1
x—2 x-=2

b) 2 —

Loi giai.

X X x—3 x—6
-—1<=--3 12 .

a) 3 < > <~ , 3 < 5 <~ <X q
Véy tap nghiém cia bat phuong trinh 1a S = (12;5400) ... ..ot (1 diém)

X 1 x—4 1 x—5
b) 2— <~ <~ — 2 5
) x—2<x—2 ) x—2<x—2 x—2 srs .
Viéy tap nghiém cta bat phuong trinh 1a.S = (2;5) ... (1 diém)
Céu 2. Giai cac bt phuong trinh
a) (1 diém) —x*+6x—8 >0
b) (1 di€m) |x+2| <2x+1
Loi giai.

a) —x*+6x—8>0 < 2<x<4.

Vay tap nghiém ctia bAt phuong trinh 1.8 = (2;4) ..ot (1 diém)
A 1en 1
b) bicu kién: x > 5
) ) 2 x>1
Xx+2] <2x4+1 <= x+2)°<(2x+1)" <= 0<x"— | < - 1:>x>1.
x —

Vay tap nghiém ctia bAt phuong trinh 12 S = (1;4-00) .........oiiiiiiiiiiian.. (1 diém)

Cau 3.
a) (2 diém) Giai bat phuong trinh vx2 +x—2 > x— 1.

b) (1 diém) Tim tt ca gi tri ctia tham s6 m sao cho bat phuong trinh —x? 4 (m +2)x — 1 < 0 ¢6 tap
nghiém la R.

Lui gidi.
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a) Piéu kién x > 1 hoic x < —2.
Truong hop 1: x < -2

x—2<0,vx2+x—2>0cho nén x < —2 12 nghiém ctia bAt phuong trinh ............. (0,5 diém)
Truong hop 2: x > 1

6 .
V24x—2>x—2 <= X +x—-2>x>—4x+4 < x> e (0,5 diém)

) 6
Vay tap nghiém cua bat phuong trinh 1a § = (—e0; —2) U <§ +°°>

b) —x2+ (m+2)x—1<0co6tapnghiémlaRkhivachikhiA<O........................ (0,5 diém)
A<O <= m244m <0 <= =4 <M <O oo (0,5 diém)

Cau 4. (1 diém) Tim tit ca gid tri cia tham s& m sao cho phuong trinh x> 4+ 2(m + 1)x +m = 0 c6 hai
nghiém am phan biét.
A >0
N hd b
Lui gidi. Phuong trinh x? 4 2(m+ 1)x +m = 0 c6 hai nghiém 4m phan biét khi va chi khi { — 4 <0 =
->0

a
m*—m+1>0

—2(MA1) <O = M >0 e (1 diém)
m>0

Cau 5. Cho céc sb thuc duong a, b, c thda man a + b + ¢ = 6. Tim gia tri nhd nhit ctia biéu thiic

B a2 N b2 N C2
S b+2 c+2 a+2
Loi giai.
2 [ 2
. A o ) b+2 b+2
- Ap dung bat dang thiic Cauchy cho hai so thuc duong, ta co bj—2+%22 bj—[%:a; tuong
b? c+2 c? a+?2 0
tu — >b; S e 1 dié
s R e I (1 diém)
) b 6 3 b -6
—C@ngcécvétu’dngﬁ’ngcﬁacécBDTtacéP—i—#Za—i-b-i—c = P> (a+ :—c) =3

(0,5 diém)
-Vay Phin =3, khia=b=c =2 .. (0,5 diém)



