Truong THPT chuyén Ly Tu Trong Bt ding thirc lwgng giac
Chwong 6 Huong dan giai bai tap

Chuong 6 :

Huwéng dan giai bai tap

14.1.
(cot A + cot B + cot C)3

Chirng minh cot® A+ cot® B+cot’ C > 5

va cotA+cotB+cotC2\/§

1.4.2.

Xétham f(x)= sin% véi xe (0;7)

2-43

Ching minh f''(x)<0 va sin% =

Cudi cung st dung Jensen.

1.4.3.

33

Tadaco: sinA+sinB+sinCST

va theo AM — GM thi : (sin A +sin B+sinC ,1 + ,1 + _1 >9
sinA sinB sinC

1.4.4

Bat dang thtic can chimg minh twong duong véi :

3—(cosA+cosB+cosC)+2sinésin£sin£2Z
2 2 2 4

.A. B . C 1

& sin—sin—sin— < —
2 2 2 8

1.4.5.
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sin”> A+sin’? B+sin’ C

Chirng minh cot A ++cot B+cotC = - - ;
2sin Asin Bsin C

va sin’ A+sin? B+sin’C S%
1.4.6.

, A B (s 3 ) .
bey cos;coszcosg > (0 nén bat dang thuc can chirng minh tuong duong voi :

8cosécos£cos£cos A;B coS B ; ¢ cos C;A >8sin Asin BsinC
& (sin A + sin B)(sin B + sin C)(sin C + sin A) > 8sin Asin Bsin C

Tiép theo ding AM — GM d¢ chimg minh tiép.

1.4.7.

bat x=tan§;y=tan§;z=tan%:xy+yz+zx=l

Theo BCS thi : 3(x2y2 +y22% + z2x2)2 (xy+ yz + zx)°
= x’y +y’ 2 +2°x° 2% (1)

Theo AM - GM thi :

W >3/x*y* 7" = xyz < % = 3\/§xyz <1 (2)

T (1) suyra: 1+x>y® + y?z% +2°x° 2% va theo (2) ¢6 %24\/§xyz
Dian dén :
1+x*y* +y2 22 +2°x° 24\/§xyz
2+ 2()czy2 +y’ 2+ z2x2)2 8\/§xyz
o [+ i+ y2 N1+ 22)+ (1= 1= y2 J1-22) = 843z
2 2 2
(l—x ).(l—y )‘(l—z )2 3 2x 2y 2z
(1+x2) (1+y?) (1+2?) 1+x* 1+y* 1+2°
&> 1+ cos Acos Bcos C > +/3sin Asin Bsin C

S 1+

1.4.8.

Theo AM — GM chiing minh dugc :

4(1+1+1]23[1+1+1+3j
p—a p-b p-c p—a p—-b p-c p
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= dpcm.

3
1,1 +3j24\/§

va 3 +
p—a p-b p-c p S

1.4.9. & 1.4.10.

Taco: (Zma)2 +(a\/§)2 = Z(a2 +b° +cz)
a’+b’+c’

243

- (IS a’+b*+c’

am, 243
a 2434 (1)
a’+b’ +c’
2\/§ma2

a a’+b’+c’
Tuong tu (1):

=am, <

\

ma
ma

(2)

A El

m, a>+b’+c’

b a ¢ :>i+i+i22\/§
i> 2\/502 ma mb mc

m, a +b*+c’

Tuong ty (2) :
m, , _ 23m,’
- 2 2 2

b a b +c m, m, m 33
m, 23m.’ a b ¢ 2

c a’*+b>+c’
1.4.11.
(p—a)(Zb2 +2c? —az)bc
(b+c)2

(2192 +2¢? —a2)bc 2 (b+c)4 —az(b+c)2
B 4

Chtmng minh : m [, =

va

=m,l, > p(p-a)
Twong tu cho m,l, va m I rdi cong cac bat dang thirc lai = dpem.

1.4.12.
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1

b+ 1 a?

Tacod: m, < —— = >4
a‘m, b+c

2

1,11
1 1 1 a2 b2 C2
>+ 5 —+5—> > = dpcm.
a'm, bmb c'm, b+c+c+a+a+b abc
2 2 2
1.4.13.

2

Theo AM — GM thi : (p—a)(p—b)s%:dpcm.

1.4.14.
, . I 1 1 1 ;5 ..
Chung minh : — +—+—=— r6i dung AM - GM.
h, h, h, r
1.4.15.

Xétham f(x)=sinx Vxe (0;7) co f"(x)<0
A+3B>sinA+3sinB

4 4
Ap dung AM - GM thi : wz“ sin Asin’ B

Ap dung Jensen thi : sin

Tur d6 suy ra dpcm.

2.6.1.

Chuy (071 ++/30B - O—C’)2 >0 véi O 1a tim duodng tron ngoai tiép AABC .
2.6.2.

Chuy (204 +30B+0C) 20
2.6.3.

cha y (V5 +1)0A + 0B —20¢] 20

2.6.4.
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Chwong 6 Hudng dan gidi bdi tdp

. 2
Gia sit Az%’

A
Chung minh : tané+tan£+tan£2tané+2tan r 4
2 2 2 2 4 4
Xét f(A)=tané+2tan r_A
2 4 4

D& thay : f''(x)>0= f(x) d6ng bién trén [2?” ; ;zj

ma 2tan%=2—\/§:> f(A)zf(z?ﬁj:4_\/§

2.6.5.
D@ thdy :
1 4p? _(a+b—c)+(b+c—a)+(c+a—b)_ 1 N 1 N 1
4r*  16S° (a+b—c)(b+c—a)(c+a—b) cz—(a—b)2 az—(b—c)2 b2—(c—a)2
= dpcm.
2.6.6.

Bét dang thirc can ching minh tuong duong véi :
a*(a=b)a—-c)+b*(b-c)b—a)+c*(c—a)c—=b)=0

2.6.7.

Bat dang thtic can chimg minh twong duong véi :
(a+b—c)b+c—a)c+a—b)>0

2.6.8.

Bét dang thirc can ching minh tuong duong véi :
cot A+ cot B+cotC =3

2.6.9

azb=>c
Chung minh f (x) =tanx tdng trén (0 ; %) =

Tiép theo str dung Chebyshev = dpcm.
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2.6.10.

Bat dang thtic can chimg minh twong duong véi :
1

A B C
tan—tan—tan— < ——
343

2.6.11.

Bat dang thtic can chimg minh twong duong véi :
(a2 +b’ +02Xa +b+c)>9abc

2.6.12.

Tacé: m,> =R*(1+2cos Acos(B — C)+cos> A)< R*(1+2cos A +cos® A)
=>m, < R(1+cos A)
=m, +m, +m, <3R+R(cos A+cosB+cosC)=4R+r

2.6.13.

Bat dang thtic can chimg minh twong duong véi :

.A. B. C 1
sm—sm—sm—sg

2.6.14.

Bat dang thtic can chimg minh twong duong véi :

x* + 2x(ycos 2C + zcos 28)2yzcosZA+ y +z°20
véi x=p—a,y=p-b,z=p—c
Xét A'= dpcm.

2.6.15.

Bét dang thirc can ching minh tuong duong véi :

A B
tan Atan Btan C 2 cot—cot—cotg
2 2 2

B
& tan A + tan B + tan C 2 tan

+C C+A A+B
+ tan 5 + tan (*)

Xét f(x)=tanx Vxe (0;%)

A+ B < tan A+ tan B
- 2

Theo Jensen thi : tan

= dpcm.
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Chung minh cac bat dang thirc sau rdi xét khi du bang xay ra :

3.3.1. cosAcosB+cosBcosC+cosCcosA < %

3.3.2. sin2A+sin2B+sin2C <sinA+sinB+sinC

1 1 1 V3

3.3.3. + + > —+ 1 tan A tan Btan C
sin2A sin2B sin2C 2 2

2 2 2 2 272 2
3.3.4. a +b” +c < abc
cot A+cotB+cotC A B C
tan — tan — tan —
2 2 2
335, acosA+bcosB+ccosCSl
a+b+c 2

3.3.6. m,mm, = abccosécosﬁcos—
2 2 2
3.3.7. 111 < abccosécosﬁcos—
2 2 2

3.3.8. bc cotg +ca cotg +ab cot% >12S8

3.3.9. (1+ 1 j(1+ ‘1 j(Hsil j25+ﬁ

sin A sin B nC 9
sin Asin Bsin C < 1
(sinA+sinB+sinC)* 63

3.3.10.
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