Chuong _ BAT DANG THUC
BAT PHUGNG TRINH

§ I. BAT DANG THUC

K Aefe——
PDiéu kién Vi dung
Cong hai v& véi sd bat ki a<beatc<b+c (1)
R o mot s6 dwong: ¢>0 <b<ac<b (2a)
Nhan hai vé 8 ! e
mot s6 am: ¢<0 a<b<ac>be (20)
A A~ ~ /4 \ OA a > b
Cong vé theo vé€ cac BDT cung chiéu {C Lgoare>brd 1 (3)
. N e a>b>0
Nhan ttrng vé€ BDT khi biét n6 duong NN el (4)
M 1é a<bea <p! (5a)
Nang ltiy thtra véi -
ne7t Mi chan O<a<bea™ <b™ (5b)
v C a>0 a<beJa<\b (6a)
Lay can hai vé
abatky a<beYa<ip (6D)
o N ~ 1 1
Néu g, b cung dau: ab>0 a>b<:>;<g (7a)
Nghich dao
o (oo 1 1
Néu a, b trai dau: ab<0 a>b<:>;>g (7b)

BAT PANG THUC CAUCHY (AM — GM)

® WVvax=0; b>0 thitaco: &sz ab. Dau "=" xay ra khi va chi khi a=b.

a+b+c

@ Vax>0;b>0; c>0 thitaco: > 3fabc. Dau "=" xay ra khi va chi khi a=b=c.

BAT PANG THUC BUNHIACOPXKI (CAUCHY SCHWARZ)

ax+by)’ <(@ +b*)(x* +y° £
( ) =( &Y gy v xay rakhi ==, (a; b0).
|a.x+b.y|£\/(a2+bz)(x2+y2) =0

® Vx y; a4 beR thi {

(ax+by+cz)’ <@+ +7)(x* +y* +2°)

@ Vx y; z a4 b; ceR thi .
|a.x+ b.y+c.z| < \/(az +0*+ )+ Y +2%)

Diu "=" xay ra khi va chi khi E=%=E (a; b; c#0).
a c
2

2 2
® vxyeR vaa>0,b>0 thi x—+%zw- Dau "=" xay ra khi X_Y.
a a

a+b b
2 2 2 2

@ Vx;y;zeRvaa>0,0>0,c>0 thix_+y_+z_2—(x+y+z) - Dau "="<:>£=z=£-
a b ¢ a+b+c a b ¢

Caul. Cho bt dang thic |a— b| < |a| + |b| . Dau dang thirc xay ra khi nao?
A.a=b. B.ab<0. C.ab>0. D.ab=0.
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Huéng din giai
Chon B.
Tinh chét cua bat dang thirc.
Cau2.  Gi4 tri nh6 nhat ciia bicu thirc X* +3[x| v6i x e RIa:

A.—g. B.—ﬁ. C.0. D.

4 2

N | w

Huéng dén giai
Chon C.

X% >

. 0 2
Ta co: = x*+3|x>0.
x>0
Cau 3. Cho biéu thuc f (x)=+1- X . Két luan nao sau day dung?
AHam o f (x) chi c6 gi4 tri 16n nhat, khong c6 gid tri nho nhat.
B.Ham s6 f (x) chi ¢6 gié tri nh6 nhét, khong c6 gid trj 16n nhat.
C.Hamso f(x) c6 gié tri nho nhat va gia tri 16n nhat.
D. Ham s6 f () khong c6 gia tri nho nhat va khong c6 gia trj 16n nhat.
Huéng din giai
Chon C.
Taco: f(x)=0va f(1)=0; f(x)<1va f(0)=1.
Vay ham sé f (X) c6 gi4 tri nho nhat bang 0 va gia trj 16n nhatbang 1.

1
VX241

X) ¢6 gia tri nho nhét 1a 0, gia tri 16n nhat bang 1.

Cau4. Chohamsd f(x)= . Ménh dé nao sau day 1a ding?

A. f(x)
B. f (x) khdng c6 gié tri nho nhat, gia trj 16n nhat bang 1.
C. f(x) co gia tri nho nhét 1a 1, gia tri 16n nhat bang 2.
D. f (x) khong c6 gia tri nho nhét va gia tri 16n nhét.
Huwéng din giai
Chon B.
Taco: 0< f(x)<LvxeR vaf(0)=1. Vay f(x) khong cé gia tri nho nhat, gid tri 16n nhét
bang 1. ’ q ‘ ’
Cau 5. Cho bict haiso ava b c6 tong bang3. Khi do, tich hai s6 a va b

A. ¢6 gia tri nho nhat 1a% B. c6 gia tri 16n nhét 1a %

g £ 1y 3 A TR £
C. c6 gia tri 16n nhat 1a > D. khong c6 gia tri 16n nhat.

Huwéng din giai
Chon D.
Vi ava b 1a hai s6 bat ki nén khong xac dinh dugc gia tri 16n nhat cta tich ab .
Cau6. Chobasd a; b; cthoa man dong thoi: a+b—c>0; b+c—a>0; c+a—b>0.DPébasd a;
b; cla ba canh ciia mdt tam gidc thi can thém déu kién gi?
A.Cancoca a,b,c>0. B. Cancéca a,b,c>0.
C. Chi can mét trong ba sé a,b, ¢ duong D. Khong can thém diéu kién gi.
Huwéng din giai
Chon B.
Cau 7. Trong cac hinh chit nhat c6 cung chi vi thi
A. Hinh vudng c6 dién tich nho nhit.
B. Hinh vuéng c6 dién tich 16n nhat.
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C. Khong xac dinh dugc hinh c6 dién tich 16n nhat.
D.Ca A, B, C déu sai.
Huéng dan giai
Chon B.
Y nghia hinh hoc cua bat dang thirc C6 si.
Cau8. Tim ménh & dang?

A.a<b=ac<bc. B.a<b:>§>%.
C.a<bvac<d=ac<hd. D.a<b=ac<bc,(c>0).
Huwéng din giai
Chon D. o
Tinh chat cua bat dang thuc.
Cau 9. Suy luan nao sau day dang?
a>b a>b
A. =ac>hd . B. :>§>E.
c>d c>d ¢ d
a>b a>b>0
C. =a-c>b-d. D. =ac>hd .
c>d c>d>0
Huéng din giai
Chon D.

Tinh chat ctia bat dang thuc.
Céu 10. Trong cac tinh chat sau, tinh chat nao sai?

A. a<b:>a+c<b+d. B. 0<a<b:>a b.
c<d O<c<d d c¢

C. O<a<b:>ac<bd. D. a<b:>a—c<b—d.
O<c<d c<d

Hwéng din giai
Chon D.
Tinh chét cua bat dang thirc.
Cau 11. Tim ménh dé dung trong cac ménh dé sau?

a<b X
A.a<b:>§>%. B.a<b =ac<hc. C'{c d:>ac<bd. D. Ca A, B, C déu sai.
<

Huwéng din giai
Chon D.
Tinh chat ctia bat dang thuc.
Cau 12. Meénh dé nao sau déy sai?

a<b a<b
A. < —a+c<b+d. B. —ac<bd.
c<d c<d
a<b
C.{ —a—-c<b-d. D.acsbc:>a£b.(c>0)
c>d
Huwéng din giai
Chon B.

Tinh chat ctia bat dang thuc.
Cau 13. Cho biéu thix P=-a++/a véia>0.Ménh d& nao sau day la ménh dé ding?

A.Gi4 tri nho nhat cua P 1a % . B.Gia tri 1on nhit cua P 1a % .

C.Gia trj 16n nhit ciia P 1a % : D. P dat gié tri 1on nhit tai a = % :

Huwéng din giai
Chon B.
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Céu 14.

Céu 15.

Cau 16.

Cau 17.

Cau 18.

Céau 19.

Taco: p:_a+f:_(@)2+f:%_[f_ljzg

Gia tri 16n nhét ctia ham sb f (X) =

ALl B.&. c.ll D&
4 11 8 11
Huwéng din giai
Chon D.
2
Taco: x2—5x+9=[x—§J +1—121—1;VXGR.
2 4 4

2 8 . L 8

Suyra: f(X)=—————<—.Vay gia tri I|6n nhat ciia ham s6 bang —.

yra f () =S g g < Vi eid 11
Cho f (x)=x—x?. Két luan nao sau day 1a ding?

A. f(x) 6 gia tri nho nhat br:ing%. B. f (X)co gia tri 16n nhit bang E

B DN

C.f (X)C(') gi4 tri nho nhét bang —%. D. f (X) c6 gia tri 16n nhit bang = .

Huéng din giai
Chon D.

2
f(x)=x—x*=- oxis et [xol) <2 va f n.t
4) 4 4 2) "4 2) 4

Bat dang thirc (m+ n)2 >4mn tuong duong voi bat dang thic ndo sau day?

A.n(m-1)° —m(n-1)">0. B.m’+n’>2mn.

C.(m+n)2+m—n20. D.(m—n)’>2mn.
Huwéng din giai

Chon B.

(m+n)’ >4mn < m?+2mn+n® > 4mn < m?+n® > 2mn.

Vé&imoi a,b =0, ta co bat dang thirc nao sau day luén dung?

A.a-b<0. B.a’—ab+b?’<0. C.a’+ab+bh*>0. D.a-b>0.
Huwéng din giai

Chon C.
2 2 2 2
a2+ab+b2:a2+2a9+(9j 3 a+9j +£>O;Vb¢0.
2 \2 4 2 4
Véihai s6 X, y duong thoa Xy =36, bat dang thirc ndo sau day dung?
2
Ax+y22xy=12. B.Xx+y22xy=T72. C.4xy<x*+y>. D(izyj > xy =36.

Huwéng din giai
Chon A.
Ap dung bt dang thirc C6 — si cho hai s6 khong am X, Y. Taco: x+y=> ZM =236 =12.
Cho hai sé X, Yy duong thoa X+ Yy =12, bat ding thirc ndo sau ddy dung?

2
A.Jxy <6. B.xy<(x*2’yj ~36.

C.2xy < X* +y°. D.\/xy >6.
Huwéng din giai
Chon A.
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Ap dung bét dang thirc C6 — si cho hai s6 khong am X, Y. Ta c6: \/W < Xty _ 6.

Cau 20. Cho x, Y la hai sb thyuc bt ky thoava Xy = 2. Gid tri nho nhat cia A=x*+y?.
A.2. B.1. C.0. D.4.
Huwéng din giai
Chon D.
Ap dung bit ddng thirc C6 — si cho hai s6 khong am x° va y?. Ta co:

A=x*+y? 2 2x*y? =2,/(xy)’ =4. Ding thirc xdy ra x=y=+/2.

A . 1 1 L ,
Cau?2l. Choa>b>0va x= ;az, = ;bz Mgénh d€ nao sau day dung?
l+a+a 1+b+b
A X>Yy. B.x<y.
C.Xx=Y. D. Khdng so sanh dugc.
Huwéng din giai
Chon B.
Ta co: 1—a+i va 1_b+i
X a+l y b+1

1

Suy ra: %—%=(a‘b){l_m}

Do a>b>0nén a+1>1vab+1>1 suyra: W<l:l_—(a+l)l(b+l) >0

1 1 1 1
Vay———>0<:>1>—dox>0vay>0nen—> S X<Y.
Xy Xy Xy
Cau22. Voi a,b,c,d >0. Trong cac ménh dé sau ddy ménh dé sai?
A 8_,_8_atc g &.,.8 a+c
b b b+c b b b+C
ca. Lt a axc ¢ D. Co it nhat hai trong ba ménh dé trén Ia sai.
b d b b+d d
Huwéng din giai
Chon D.
a-b)c
Ta cé: a_axrc_ ( ) suy ra A, B ding.

b b+c b(b+c)

2 2 2
Cau 23. Haisé a,b thoa bét ding thic 2 ;b s(a;bj thi

A. a<b. B.a>b. C.a=b. D.a=#b.
Huéng dan giai

Chon C.

a’+b’

5 S(a;bj o 2a%+2p% < (a+b) (a—b)230<:>a:b.

Cau 24. Cho a,b>0. Chirng minh %JrE > 2. Mot hoc sinh lam nhu sau:
a

a b a’+b?
N—+—2>2 >2 (1
)b a < ab ()

1) (1) < a®+b?>2ab <> a’+b?—2ab >0 < (a—h)*>0.

1) va (a—b)2 >0dung Va,b>0nén %+§22.

Céach lam trén :
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Céu 25.

Cau 26.

Cau 27.

Cau 28.

A. Sai tur ). B. Sai tu II). ‘
C. Sai ¢ III). D. Cal), 1I), III) déu dung.
Huwéng dan giai

Chon D.

Cho a,b,c>0. Xét cac bat dang thirc sau:

|)3+b>2 2:2.C53 i (ash) 244
a b ¢ a a b

Bét dang thtc nao ding? .
A. Chi I) dung. B. Chi II) dung. C. Chi III) ding. D. Ca ba déu dung.
Huwéng dan giai

Chon D.
Ta c6: 3+b>2/59=2:>(|)dﬁng; 8,0, C53/20 C 3 (1) ding;
b a b b ¢ a bca
a+b>2yab L1
=(a+b)| =+= >4 = (Ill) ding.
G T B
a b Vab
Cho céc bét ding thirc: %+§zz(|), %*% Sx3 (), §+%+%Za+i+c (111 (véi

a,b,c >0). Bat dang thuc nao trong cac bat dang thuc trén 1a dang?
A. chi | dung. B. chi Il dung. C. chi Il dung. D. 1,11, 1l déu dung.
Huéng din giai
Chon D.
Ta co: E+922‘/§.9:2:>(|) dung; E+E+EZ3 a 9 E=3:>(|I)dl'1ng;
b a b a b c a b'ca
l+1+1>3§/i 111 111 9
a b ¢ Vabc =(a+b+c)| =+=+=|29=>=+=+=2> =(Ill) dng.
a b c a b ¢ a+b+c
a+b+c>33abc
Cho a,b,c > 0. Xét cac bat dang thirc:

) a+b+c>3abc ||)(a+b+c)(1+%+1j29 I (a+b)(b+c)(c+a)=>9.
a c

Bit dang thirc nao dung:

A. Chi I) va II) ding. B. Chi I) va III) dung.

C. Chi I) ding. D. Cé ba déu dang.

Huéng din giai
Chon A.
e a+b+c=3Yabc = (1)dung;

1+1 1>33i 1 1 l 1 1 1 9

e ja b ¢ \labc:>(a+b+c)— >9= —+—+=2> = (II') dung;
a b c a b ¢ a+b+c

a+b+c>33ahc

o a+b>2Jab; b+c>2bc; c+a>2ca = (a+b)(b+c)(c+a)>8abc = (1) sai.
Cho a,b,c > 0. Xét cac bat dang thirc:

I S e (e

I11) a+b+c <abc. Bit dang thirc nao dung?
A. Chi I) dung. B. Chi II) dung.
C. ChiI) va II) dting. D. Cé ba déu dang.
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Huéng din giai
Chon C.

1+— >2\/g 1+-= >2\/7 1+C>2\/7 (1+ )(1+bj£1+ j 8 abc _ =8=>(1) ding.
b a bca
—+b>2\/B 1 c>2\/7:2+b+c>2 bC \/E
a a a \j
2 f 2 /
Tuong tu: —+C+a=44—; —+a+b=44—.
b b2 C c?

Suy ra: (g+b+cj(§+c+aj(g+a+b)z64:>(II) dung.
a c

Taco: 3¥abc <a+b+c<abc<} (abc)2 >3 abcz3J§:>(lll) sai.

Cau29. Cho X,Yy,z>0 va xet ba bat dang thuc(l) x*+y*+2*>3xyz; (1) 1.1 J (1)
X Yy I X+y+1z
X y z o S
—+-=+—2>3. Bat dang thuc nao la dung?
y zZ X
A. Chi I dung. B.Chilvalll dung. C. Chi III dung. D. Ca ba déu dung.

Huéng din giai
Chon B.
x*+y®+2° >33x%y*2® =3xyz = (1) ding;

1,1 1,501
Xy z Xyz = (1+£+1](x+y+z)29:>£+1+12 J = () sai;
X y z X

Yy Z X+y+1Z
+y+22>33xyz

§+X+£233f5.¥.5:3:>(m)dfmg.
y z X y Z X

Cau 30. Cho a,b>0 va ab>a-+b. M¢nh dé nao sau day dung?

A. a+b=4. B.a+b>4. C. a+b<4. D. a+b<4.
Huwéng din giai

Chon B.
a+ b)2

—

Ap dung bat dang thie C6 — si ta c6: ab <
(a+b)2
4
<a+b-4>0 (vi a+b>0) < a+b>4.

Cau3l. Cho a<b<c<d va x=(a+b)(c+d), y=(a+c)(b+d), z=(a+d)(b+c). Ménh d nao

sau day la dung?
A X<y<z. B. y<x<z. C. z<Xx<Yy. D. x<z<y.
Huwéng din giai

Do do: ab>a+b< >a+b e (a+h)’ —4(a+b)>0< (a+b)(a+b-4)>0

Chon A.
Taco: x—y=(a+b)(c+d)—(a+c)(b+d)=a(c+d)+b(c+d)—a(b+d)—c(b+d)
=a(c—b)+bd—cd =(d—a)(b—c)<0.
Suyra: x<y.
Tuong ty: x—z=(a—c)(d—b)<0=>x<z; y-z=(a-b)(d—c)<0=>y<z.
Cau 32. Véi m, n>0, bat dang thire: mn(m+n)<m’+n® twong dwong véi bét dang thirc
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A.(m+n)(m2+n2)20. B.(m+n)(m2+n2+mn)20.

>0. D. Tt ca déu sai.
Huéng dén giai
Chon C.
mn(m+n)<m3+n3<:>m2n—m3+mn2—n3<0
< -m?(m-n)+n?(m-n)<0 < (m-n)’(m+n)>0.
Cau 33. Bat ding thuc: a’+b*+c’+d*+e*>a(b+c+d+e), Va,b,c d twong duong voi bét

dang thirc nao sau day?

o oot
5 bgl*(cﬂ
o(o+3) +(++3) (¢

D.(a—b) +(a- c) +(a- d )20
Huwéng din giai

&_/ \_/
IV Y
o

/—\/_\/—\

+ |
Nl N I\J
;/;/

+ +
hﬁ\
I\)IQJ NIQJ |\>|m
~—

IV

Chon B.
a’+b*+c’+d*+e’>a(b+c+d+e)

2 2 2 2
ol b |4 & —actc? |+ R cad+d? |+| 2 —aete? |20
4 4 4 il
aY a) a) a)
@(b__j +[c__] +(d__J {e__j -0,
2 2 2 2

Cau 34. Cho X, y>0. Tim bét ddng thirc sai?

A.(x+y)224xy. B. 1+1<i
X Yy X+y
1 4 2
C.—=2 > D.(x+y)’ <2(x*+y?).
Xy (x+y)
Huwéng din giai
Chon B.
(X+y)[1+lj>4:>1 P dang thirc xdy ra <> x=Yy.
Xy X Yy X+y
Cau 35. Chox?+y?=1,goi S=Xx+Yy.Khidotaco
A.S<A2. B.S>+2. C.2<s<J2. D.-1<s<1.
Huwéng din giai
Chon C.

Tachd: 1=x"+y*>2xy = 2xy <1.
< , 2 2 2 2
Mit khic: S*=(x+Yy) =x*+2xy+y’ <2 = -/2<S<2.
Cau 36. Cho X, Y 1a hai s6 thuc thay d6i sao cho X+Yy=2.Goim=x?+Yy?. Khi d6 ta co:

A. gia tri nho nhat cia m 1a 2. B.gi4 tri nho nhat cia m 1a 4.
C. gia tri 1o6n nhat cia m la 2. D.gia tri lon nhatcuia m la 4.

Hwéng din giai
Chon A.
Tach: X+y=2=y=2-X.
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Do d6: m=x*+y? =x2+(2—x)2=2x2—4x+4=2(x—1)2+222;VXGR.
Vay gié tri nho nhit ciia m 1a 2.

CAU37. Véimdi x> 2, trong cée bidu thire: 2, —2—, —2—, XF1 X si4 13 biu thire nao 1a nho nhét?
X x+1 x-1 2 2
AZ. B2 c.—2. D.2.
X x+1 x-1 2
Huwéng din giai
Chon B
. 2 X x+1
Tacd: —<—<——vVva —<——
x+1 x x-1 2 2
Zyx— X—=2)(X+2)+Xx
Mat khac 2 _ X FX 4:( )( ) >O;Vx>2:>§>i.
x+1  2(x+1) 2(x+1) 2 x+1
Cau 38. Gi4 tri nho nhét clia ham s6 f(x)=§+xi1 voi x>1 1a
A2 B.g. c.2\2. D. 3.
Huéng din giai
Chon B.
Ta co: f(x):5+ 2 _x1, 2 l,px1 2 1.5
2 x-1 2 x-1 2 2 x-1 2 2
Vay ham s6 f(x) ¢6 gia tri nho nhit bang %
Cau 39. Cho x> 2. Gi trj 16n nhat ciia ham s6 f (x)= X=2 bang
X
AL B2 . c 2, D. L.
2\2 V2 2 V2

Huwéng din giai

Chon A.
Tacs f(x)20 vé[f(x)]zzX)EZ:%—%:%—Z(%—EJZS%:OS f()s 575
A g ita I S 1
Vay gié tri 16n nhat ctia ham so bang m
Cau 40. Gia tri nhd nhét cia ham s6 f(x):2x+§ voi x>0 la
A2. B. . CA2. D.22.

2
Huwéng din giai
Chon D.

Taco: f(x):2x+122 2x.1:2\/§.
X \/ X

Vay ham sé f(X) ¢6 gid tri nho nhat bing 24/2 .
a b c
+ +
b+c c+a a+b

A.O<PS§. B.g<P. C.-<P. D.

Cau 41. Vi a,b,c>0. Biéu thic P = . Ménh dé nao sau day dung?

o~

<P.

w
N | w

Huwéng din giai
Chon D.
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Taco: P+3=(a+b+c)( 1 + ! + 1 j
b+c c+a a+b

Apdungbétdéngthl’rc 1+1+l2 9 suy ra: 1 + 1 + 1 > 9 .
X Yy 7 X+y+z b+c c+a a+b 2(a+b+c)

Do d6 P+3Z%: Pzg;déngthl'rcxéyrakhi a=b=c.

Trang 10/9



