Trudng THPT Hung Vuong-Binh Phudc GV. Nguyén Hitu Hiéu
SU DUNG TIEP TUYEN CHUNG MINH BAT PANG THUC

Bai 1. Cho a,b,c la cac sb thuc thoa mén a+b+c=6. Chirng minh rang
a'+b'+c' 22(a’ +b° +¢?)
Loi giai
a*-2a*—(8a-16)=(a-2)"(a’—2a+4)>0=a*-2a’ >8a—16. Hoan toan tuong tyr ta c6
(a*—2a%)+(b* —20%)+(c* —2¢°) > 8(a+b+c)—48=0 hay a* +b* +c* 2 2(a’ +b° +c?).
Cau hoi dit ra la 1am thé nao ta nghi ra dugc chimg minh a* —2a® —(8a—16) = 0, hay néi

cach khac dai luong 8a —16 Vi sao xuat hién. Diém cbt 18i ¢ day chinh 12 phwong phdp tiép
tuyén. Trong phwong phap chitng minh trén ta thuc hién nhu sau

Xéthamsé f(x) = x* —2x®, phuong trinh tiép tuyén ciia ham s tai x =2 13 y =8x—16. bé
chang minh x* —2x® >8x —16 ta bién nghi ngay dén phép bién doi

X' —2x° —(8x—16) =(x — 2)2 .g(x). Vi x =2 chinh la nghiém kép cua phuong trinh hoanh do
giao diém cua hai ham sé.

a,b,c>0 . .
Bai2. Cho g . Chttng minh bat dang thic a + b + ¢ 23
a+b+c=1 l1+bc 1+ca 1+ab 10
Dinh huéng giai 1 abc > ba - = 4a 5
_|_ —
1+( +c)” 4+(1-a)
4
Xét ham s f(x):ZL ;xO:E.PTTT 2 y:99x—3
X°—2X+5 3 100
—3 (3x-1)’(15-11
Taco ax 9% 3:( x=1) ( X)ZO vx e(0,1)

x> —2x+5 100 100(x* - 2x +5)
Bai 3. Cho a,b,c 1a do dai 3 canh cia mot tam giéc. Chirng minh bat dang thuc
1 1 1 9 24( 1 N 1 N 1 j

a b ¢ a+b+c a+b b+c c+a

HD. Bét dang thtrc da cho thuan nhat nén ta c6 thé chuan hda a +b +c¢ =1. Ta can chitng minh

bit dang thuc 1o % g o2 )i % i3)50. xeéthamsé
a l-a b 1-Db c l-c

f(x):l—li+3. Phuong trinh tiép tuyén cua do thi tai x:% la y=18x—3.Chuy a,b,c la
X 1-x

o 1 1
3 canh cua mot tam giac nén 1:a+b+c>2a:>a<§:>x<§.Tirdé suy ra

f(x)—(18x-3)=0 VXx e(o,%j
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N 3 5 ~ ’ - A < Ja
Bai 4. Cho a,b,c> 7 thoa mén a+b+c=1. Chirng minh bat dang thirc

a b c<g

a’+1 b2+1 c®+1 10

36x+3
50

HD. Xét ham sé f(x) = —— , pttt tai x== la y =
X“+1 3

Bai 5. Cho a,b,c>0. Chirng minh bt dang thuc

(b+c—-a)’ .\ (c+a-b)’ s (a+b-c)’ .3
(b+c) +a* (c+a) +b*> (a+b) +c® 5

—2a ?
HD. Chuan héa a+b+c=1. Tacan ching minh bat dang thac Z—) §
2a+1 5
: - 2x)’ L _
xéthamsé ()=~ ) ptit cia ham 6 tai diém x = & la y = 99X +23

2X°=2x+1 ’ 3 25
Bai 6. Cho a,b,c>0. Chitng minh bt dang thuc
(b+c+2a)’ N (c+a+2b)’ N (a+b+2c)
(b+c) +2a*> (c+a) +2b* (a+b) +2c®

HD. Chuan héa a+b+c=1
Bai 7. Cho a,b,c>0,a+b+c=3. Ching minh bét ding thic va ++/b ++/c =ab+bc+ca

9—(a2+b2 +c2)

HD. 9=(a+b+c)’ < 9=a+b?+c?+2(ab+bc+ca) < ab+bc+ca= 5 .Ta
phai chiing minh bt dang thirc
9—(a®+b*+c?

Ja+Jb++c> ( )<:>a2+b2+cz+2(\/5+\/5+\/6)2
Xétham sb f(x) =x2+2/x —3
Bai 8. Cho a,b,c>0 . Ching minh bat dang thtc

1+\/_( +b% +¢? )(£+1+1j2a+b+c+\/a2+b2+02

33 a b ¢
HD. Chuan héa a* +b? +c¢? =1. Ta can chang minh bat dang thirc
1+*/_(£ 1 j>a+b+c+1 Xéthamso f(x)= 1+\/é—x, x €(0,1), pttt tai =L 13
33 34/3x J3
~ 1+2J’X+2+2J§

3 J3
. , . L. 42 , a b C 9
Bai 9. Cho a,b,c>0 . Chiang minh bat dang thac >+ + >

(b+c)’ (c+a)’ (a+b)’ 4(a+b+c)
HD. Chuan hda a+b+c=1.
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Bai 10. Cho a,b,c >0 thoa min a+b+c=3. Chang minh iz+b—12+i22a +b? +c?
a C

HD. Do a,b,c>0 nén a®+b? +c? < (a+b+c)” <9. Tir d6 néu cé mét trong ba s6 a,b,c nho

hon % chang han a < %thi iz +b—12 +i2 >9>a? +b? +c? nén bat dang thirc duoc ching minh.
a c

Bay gio ta xét truong hop a,b,c 2%, két hop diéu kién a+b+c=3 suyra a,b,c EE%

Xét ham sé f(x)_ L —x% xe E ;]Phuong trinh tiép tuyén cua f(x) tai diém x=11a
y=—-4x+4
Bai 11. Cho a,b,c>0. Chang minh rang
a’ b? c? a+b+c
_l’_
J2aZ+ab+b®  +2b% +bc+c’ \/20 +ca+a’ 3
2
HD. Chuan h6a a+b+c=1. Xéthamso f(x)= I S Phuong trinh tiép tuyén cia
V2x2 +x+1
2 —
f(x) tai x=11a y= 11x-3 . Ta ching minh X > 11x-3 ; Vx> 0. That vay véi moi

V2xi+x+1 16

X e (O, 1—31] thi bat dang thtrc ludn ding.

2 x—1)*(14x? +39x -9
Voi x> 3 -, 1x=8 )(2 )50, vx> 2 Tirdo a chon
11 \J2x2 +x+1 16 2X°+X+1 11
X lan luot 12 %,E E réi cong 3 bat dang thic theo vé ta c6 dpem.
ca

29a°—b® 29b°-c® 29c¢®-a°

Bai 12. Cho a,b,c>0. Chang minh rang —+ —+ —<4(a+b+c)
ab +6a bc +6b ca+6¢c
Lai giai
29x° — . .z B ] 1 ..
Chuénhéa a+b+c=3.Xéthamso f(x)= ™ . Phuong trinh tiép tuyén tai Xzé la
X + 6X
3 _ —(x-1Y(x+1 .
y=5x-1.Taco 29x 2125x—1<:> (x=1) (2 )SO,VX>O.T1‘rdétachQn X lan luot la
X+ 6X X + 6X
abec
B == ri cong 3 bAt dang thirc theo vé ta ¢ dpcm
c'a

Bai 13. Cho a,b,c la céc s thuc duong. Chirng minh rang
a’ b’ c Ja+b+c

+ + >
a’+ab+b*> b?>+bc+c® c?®+ca+a’ 3
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3
, N e X N X e . N 2X — 1 ,
HD. Xétham so f (x) =————. Phuong trinh tiép tuyén tai x, =1 la y=——.Tac6
X“+x+1 3

3 _
5 X 22X_1<:>(X :ZL) (X+1)>O Vx>0 Tir d6 ta chon X lan luot 1a
x> +x+1 3 3(x +x+1)

3 bat dang thuc theo vé ta co dpcm

roi cong

UIQJ
oIU
QJIO

Bai 14. Cho a,b,c la cac s6 thuc dwong. Chirng minh rang

a’ b® c? >a+b+c:

+ + >
a’+2b*> b?>+2c® c®+2a° 3
NG . C 7Xx—4

>—— . Phuong trinh tiép tuyén tai x=11a y =
X +1

HD. Xétham s f (x)=

Bai 15. Cho a,b,c la céc s thuc duwong. Chirng minh rang

a_ b ¢ \/_ Ib? +3c?
Ya+rb 3o+c %/c+a 32

HD. Xétham so f (x)=

X X 5x?—1
Ix+1 Ix+1 432
Bai 16. Cho a,b,c >0 thoa mén a+b+c=3. Chirng minh

a*+b’ b®+c? c*+a’ 3
2 2 + 2 2 + 2 2 Z
3a° —4ab+11b® 3b°—4bc+11lc® 3c°—4ca+1lc® 5
Dinh hudng giai

Ta chirng minh

a 3
; . " a® +b’ b a
Ta can xac dinh m,n théa man —; > =ma+nb < > > m(—}rn
3a° —4ab+11b a a
3 b —4 o +11

3
Xéthamsé f(x) =2J[—Jrl
3t —-4t+11

Phuong trinh tiép tuyén cua f(x) tai diém x=11a y = 13 X 3

50 50
Bai 17. Cho a,b,c >0 thoa madn a+b+c=1. Tim gié tri Ién nhat cua biéu thic
1 1 1

P= + + .
1+a®* 1+b* 1+c¢?

HD: Xéthamso f (t)= 1a

27. 27
y=—; t+
5x 25
a b c

+ +
1-a* 1-b* 1-c?

Bai 18. Cho a,b,c (0,1). Tim gia tri nho nhét cua biéu thac P =
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Bai 19. Cho x,y,z<1,x+y+z:1.Ch1’1ngminhréng 1 + 1 + 1 zCho

2

1+x* 1+y> 1+2z*° 10

{a,b,c,d >0

. Ching minh 6(a®+b° +c*+d°) > (a® +b* +¢* +d*)+=
at+b+c+d=1

Bai 20. Cho a,b,c> 0. Ching minh ring
a’ b? c?

+ +
\/a2+1ab+b2 \/b2+1bc+c2 \/CZ+1ca+a2
4 4 4

2§(a+b+c)

Bai 21. Cho a,b,c>0. Chang minh bét dang thuc

a_,_b . ¢ (\/_b2+\/_)

Ja+b 3IYb+c i”/c+a

a,b,c>0 i
Bai 22. Cho . Chang minh 10(a® +b® +¢®)-9(a’ +b® +¢°) =1
a+b+c=1
) a,b,c>0
Bai 23. Cho s o CMR( j a+b+c >2J_
a’?+b*+c?=1 C
a,b,c>0
Bai24. Cho ¢ = _.CMR: (l 1 )+ﬂ a+b+c)>7
a’?+b>+c?=3 a 3
a,b,c,d >0
Bai 25. Cho ~ .CM: 12+ 12+ 12+ 122E
a+b+c+d=2 1+3a° 1+3b° 1+3c° 1+3d 7
.. > Lo o 1 1 1
Bai 26. Cho a“+b“+¢c“°=3.CM 3 >+ — >+ zgl
a’+3-a- b’+3-b° c’+3-c
.. a,b,c>0 1 1 1
Bai 27. Cho .CM + + <3
a+b+c=3 Ja?-3a+3 b*-3b+3 c2-3c+3
a,b,c>0
Bai 28. Cho CM 1 1 1 <g
a’+b’>+c?=1 1- ab 1-bc 1 ca 2
a,b,c>0
Bai 29. Cho CM 1 + 1 + 1 <1
a‘+b*+c*=3 4—ab 4-bc 4-ca

Bai 30. Cho a,b,c la 6 dai 3 canh cia mot tam giac. Chirng minh
1 1 1 1 1

—+=< + +

b ¢ a+b-c b+c-a c+a-b

1
~+
a

Bai 31. Cho a,b,c >0 Chung minh b+c+c+a+a+b24( a + b + ¢ j
a b c b+c c+a a+b

2 2 2
Bai 32. Chang minh 2X >+ 2y =+ 2z =<1
2x* +(y+z)  2y*+(x+z) 2% +(y+Xx)

(b+c—3a) s (a+c—3b)° .\ (a+b-3c) 1
2a°+(b+c)*> 2b*+(a+c)® 2c°+(a+hb)y 2

Bai 33. Cho a,b,c >0 Chung minh
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Bai34. Cho abc>0CM —, — —+_+ 1
a“+b+c b°+c+a c°+a+b

xyz(x+y+z+«/x2+y2+zz) 3443
<

(x2 +y? +zz)(xy+ yZ + 2X) 9
3 3 3
Bai 36. Cho a,b,c>0. CM N M- ¢ <«
a’+(b+c) \b’+(a+c) \c’+(b+a)

a b C 3
Bai 37. Cho a,b,c>0.CM + + >./—(a+b+c
Jb+c Je+a a+b VZ( )

<1

Bai 35. Cho x,y,z>0.CM




