GIGI THIEU MOT SO BAI TOAN ON THI PAT HQOC VE TAM GIAC
N . 3
1) Chitng minh ring trong moi tam gidc ABC ta déu c6 cosA+ cosB+ cosC< 2
Gidi: Bat y= cosA+cosB+cosC ta c6:

A+ B A-B
COoS

y = 2cos +1- ZSiHZE = ZCOS(E' E)cos B +1- ZSinZE
2 2 2 2

e y= 2sin%cosA_B+1-2sinz%= 2sinz§-2003 Bsin§+ y-1=0

. C
D€ phuong trinh nay xdc dinh sin— ta phéi c6:

2
A= (COSA;B)Z- Ay-120- 2y<2+ cos2Bres
3 3
e y< — « CcosA+ cosB+t cosC< —
2 2
. . N 3
Viy trong moi tam gidc ABC ta déu c6 cosA+ cosB+ cosCs 5
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2) Chitng minh rang trong moi tam gidc ABC ta déu cé c0sA.cosB.cosC< s
Giai:* Gia thi€t A ti T B, C nhon. Khi @6 cosA<0 va cosB>0, cosC>0

0 cosA.cosB.cosC< 0 cosA.cosB.cosC< %

*Gij thi€t A, B, C nhon. Khi d6 cosA>0 va cosB>0, cosC>0

g2 . . cos A+ cosB+ cosC \/oos A.cosB.cosC
Theo bat dang thic Cosi danh cho 3 s6 ta c6: 2 Ycos A.cosB.cosC

3

= 27cosA.cosB.cosC<(cosA+cosB+cosC)® (1).

) 3
Theo k&t qua bai 1): cosA+ cosB+ cosCs > ).
3, 1
Tir (1) va (2) ta ¢6: 27cosA.cosB.cosC<( 5 )" cosA.cosB.cosCs 3
R 1
Vay trong moi tam gidc ABC ta déu c6: cosA.cosB.cosC< g
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3) Chitng minh ring: Néu cosA.cosB.cosC= Py thi AABC déu.

Gidi: Ta cé cosA.cosB.cosC= é = 8cos A%[cos(B+ C)t cos(B-C)]-1=0

o 4cosA.[cos(m- A)+ cos(B-C)]-1=0 « 4cosA.[-cosAt cos(B-C)]-1=0
= 4cos’ A- 4cosA.cos(B- C)+ cos’(B- C)+ 1- cos’(B-C)= 0

= [2cosA-cos(B- C)]* +sin’(B-C)= 0

1
02cosA-cos(B-C)= 0 [2cosA-cos0=0 HcosA: — [A=60
0o, 0 00 200,
gsin(B- C)= 0 gB=C HB:C gB=C

0 A=B=C=60"0 AABC déu.
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4) Chitng minh réng trong moi tam gidc ABC ta déu c6 sin’ A+ sin’B+ sin’C<

Gidi: Ta cé sin“A+ sin’B+ sin’C=

O

v

1- cosZA+ 1- cos2B
2 2

+1-cos’C

1
2- E(cos2A+ c0s2B)- cos’ C= 2- cos(A+ B)cos(A- B)- cos’[n- (A+ B)]
2-cos(A+ B)cos(A- B)- cos’(A+ B)= 2+ %COSZ(A' B)- [cos(A+ B)+ %COS(A' B)J’

sinA+ sin’B+ sin’C¢
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4y trong moi tam gidc ABC ta déu c6 sin’A+ sin’B+ sin*C< 7

5) a) Chitng minh bét ddng thiic: Vi 6 s6 thuc a,, as, as, by, bs, bs ta luén cé:

2 2 2 2 2 2
ab,+ab,+ab,|< Jal+al+albl+bl+b

a a a
Ding thiic xdy ra khi va chi khi — = — = b—3 ( BPT Bunhiacépxki)
2 3

b) Tam gidc ABC cé 3 trung tuyén m,, m;, m. va R la ban kinh duong tron ngoai tiép tam gidc
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ABC. Chitng minh rang: Néu m+my+m.= > thi ABC la mgt tam gidc deu.

Giai: a) Xét trong hé toa do vudng géc Oxyz xét 2 vectd khic ( :

as (a;a,;a,) va b= (b,;b,;b,). Theo cong thic dinh géc clia 2 vectd ta cé
— . Vi | cos(a,b)| < 1 nén !a.b_l
lal.Ibl lal.lbl

Theo phuong phdp toa do: [a,b, + a,b, +ab < JJa} +al+al b+ b+ b’

<10 la.bl<lal.lbl

cos(é, B) =

al_Z_]

Péng thitc x4y ra khi va chi khi | cos(a, b)l=1 o a,b ciing phuong - b b

b) Theo bt ding thitc Bunhiac&pxki: [1.m,+1.my+1.m.| < JE+ I+ \/m2 t+m)+ m!
0 (memytm,)* < 3(m] + mp+ m?) (1),
Theo dinh ly dudng trung tuyé&n trong tam gidc ABC ta c6:
) , , _2b°+2c’-a® 2a*+2c°-b° 2a°+2b°-¢’
m tm, +m = + +
! 4 4 4

Theo dinh 1y sin trong tam gidc ABC ta cé:

3
- = aZ + b2 + CZ

4( ) (2)
a’+ b+’ = 4R*sin® A+ 4R’ sin® B+ 4R’ sin® C= 4R*(sin’ A+ sin® B+ sin® C) < 4R”. ;

0 a’+b’+c’<I9R*(3).

L, 2R
T (2)va (3): m +m +m_< 1 4

8IR’ 9R

T (1) va (4): (me+my+m,)° S T4 = MetmprmeS T

9R° m, m, m,

Theo bat ding thitc Bunhiacpxki: m,+m,+m.= > <7 1 |

0 Tam gidc ABC la tam gidc déu.



