TAM GIAC VA PHUONG TRINH
Bai gidng ciia Thdy Lé Bd Khdnh Trinh tai truong hé 2010

I/ Phucong trinh ti tam giac:

ViDu 1: Tim x va y thda: \/x2+b2—bm/§ +\/y2+a2—ay 3 +\/x2+y2—xy\/§ =~a’ +b’

” F

Y tudng la :

+ AM + MN + NB > AB. Diu "=" <=> M, N thudc AB theo thi tu. 5

+ Tai sao c6 v3 ? Khong c6 cin 3 c6 gidi dugc khdng? 4 Q

+ Nhan thay: \/p2 +q° - pq\/g = PQ trong hinh bén:

TH1: x>0,y >0:
- Xét tam gidc OAB vudng tai O
-Lay M, N trong géc AOB:
AOM = MON =30".D¢it OM = x;ON =y thi:

AM:\/)C2 +b —xb\/g sMN =+/x* +y° —xy\/g i NB=+y’ +a’ —ay\/g

Vay PT la: AM + MN + NB = AB <=> M, N thudc AB theo thu tu
- Bai todn quay vé€ tim x va y théa M, N thudc AB theo thif tu

Do:
1 3
SOAB :SOAM +SOMB < ab :be+7a.x
@x—ﬂ Tuong tw'y—ﬂ
b+\/§a . a+\/§b

* Cach khéc: Dung toa dd cho cic diém.

TH2: x <0, y < 0: (Dung ddi xifng tAm)

- L4y déi xttng ctia M, N qua O 1a M1, N1

OM, =-x; ON, =—y

AM, =\Jb* + (27 + b(-x) A3 =\/b* + x> —bxaf3
MN, = \/x2 +y° —xy.\/g

N.B= \/y2 +a’ —ay.\/g

PT tr8 thanh: AM, + M,N, + N,B = AB. Pi€u nay khong xdy ra do M, ; N; khong thudc géc AOB.
Vay Pt v6 nghi€ém

TH3: x <=0, y > 0: (Dung d6i xttrng tAm)

- L4y déi xitng ctia M qua O 1a M1
PT trd thanh: AM, + M,N + NB = AB . biéu nay khong x4y ra do M, khong thudc géc AOB.

Vay Pt vd nghi€ém
* Nhan xét: VD nay la 1 hudng dé xdy dung phuong trinh.
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Vi du 2: Giai hé pt: X +y =(a—x)+b*=(b-y) +a’

2

Xét mp Oxy véi 3 diém: A(a; b); B(x; 0); C(0; y)

Hé c6 nghia 1a: Tam gidc ABC déu

Can xdc dinh: B, C trén Ox, Oy dé tam gidc ABC déu

*Goi C 1a giao di€m Oy va dl; d2 1a énh cia Ox qua QI(A; + 600) hodac Q2(A; - 600)

*Lap ptdl:
dl c6 VTPT
n = =B, :>d1:£x+ly+c=0 ’ A
2 2 2 2
N: . 507
Mdt khdc: f(x;y)= x+5y:f(a;b):f0(a;b),fozldpt Ox s
:>_\/§a+lb+c:b:>c:£a+lb R
2 2 2 2 N
e o B ®
Suy ra Clzx1=0;y1:—2c:—\/§a—b <
*Ttw B, ¢6 hoanh dj x, = —\/Eb—a
= Nghiém (—\/ga—b; —\/Eb—a)
* khi quay theo Q, (A;—-60°) thi c6 nghiém : (\/Ea—b; \/Eb—a)
Vidu 3:
2 2 2 2 2 2
Gidi he: XAy (a—x)"+b _ (b—y) +a
5 3 2
? Alzh)
&
Xét mp Oxy vdi 3 di€m: A(a; b); B(x; 0); C(0; y)
=> Biéu thiic 12 sy ddng dang clia 2 tam gidc: ABC va tam gidc ST

vudng canh \/g; \/5,\/5

=> Cin tim B, C thudc Ox; Oy d€ ABC vudng & A c6 canh ti 1é:

-

\/E;JE;JE & B0
(x—a)a+(y—-b)b=0

=3V(x—a)’ +b _ (Y=Db)’ +a® e

3 2 ’
c
Vi du 4: Gidi hé: o

z\/yz_az+\/zz_a2

[ 42 \/ 2 12

N P S . - ¢

\/ 2 2 \/ 2 2 H
=NXT=C" 4y —cC Tam giac ABC khing to

BC=BH +HC =b* =1 +c — i
Gia str ¢6 nghiém: x,y,z (X,y,z >0)

- Lic d6 Pt c6 nghia: x, y, z1a 3 canh 1 tam gidc khong tu va 3 dudng cao a, b, c.
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Goi tam gidc cantimla A, va tam gidc —;—;—lao ==> A~0

a | =

11
a b

- Ta tinh tf dong dang:
1/a 1/b 1/c

* Ti s6 dong dang k =

* Mat khac: Goi s 1a dién tich ¢, vay k=\/E =>28= E => 2S=i
Ky s 2s

R

2as 2bs’ 2cs

* Pi€u ki€n c¢6 nghiém:

=> (x;¥;2) =(

\%

+

I\

+

1
b

., a 1
Tam gidc khong ti < -

c
€

\%
v.;| — QN|»— QN|,_

T

qN|’_‘ q:|’_‘ QN|'_

S|

11/ Phuong trinh trong tam gidc: (Chd y&u néi vé canh)
Ménh dé 1: (pt tam gidc)
3 canha, b, c ciia 1 tam gidc 13 3 nghiém pt sau;|x’ —2px” +(r* +4Rr+ p*)x—4Rrp =0

a+b+c=2p
Do:<ab+bc+ca=r>+4Rr+ p*> (Tidcla chi phu thudc R, 1, p)
abc =4Rrp
Ta cin chitng minh bi€u thitc thi 2 (2 bthitc con lai 13 hi€n nhién)
Pdt F(x)=(x—a)(x—b)(x—c)=x"—2px* +...
Xét F(p)=(p—a)(p-b)(p—c)=p —=2p’ +...C..)p....
= pr’ =—p’ +(bc+ca+ab)p—4Rrp
= bc+ca+ab=r>+Rr+p’
Vay khi cAn cm tam gidc thda gi d6 thi cAn cm sy tdn tai a, b, ¢ > 0 12 nghiém cia pt:
X =2px*+(r* +4Rr+p*)x—4Rrp=0 via+b>c;b+c>a;c+a>b

Ménh dé 1': (D€ khdi ktradka+b>c;b+c>a;c+a>btaxdy dung ménh dé sau)
Ki hi¢u:a, = p—a;b = p—b;c, = p—c la3nghiém duong pt :

X = px* +(r* +4Rr)x—r’p=0 (¥**) thi a,b,c la canh 1 tam gidc nao dé.

Vi du 5: Ton tai hay khong tam gidc ¢6 trong tim G, tryc tim H cing thudc dtron ndi ti&p (I)?
Phuong hudng:

-Hiybi€udiéncic dk: IG=r;IH=rtheor, R, p

- Viét lai pt tam gidc da tinh t6i cdc dk nay

- CM pt nhin dugc c¢6 3 nghi€ém duong ---> tam gidc v4§i cdc canh a, b, c thda man

2 2
Bidé 1:|1G* =L 16§”5r
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&

Do :IA* + IB* + IC* =3IG* + GA* + GB> + GC*

2 2 2
o P 4 (p=ay +r +(p=b) +1° +(p—c) =31G> + L FC

Hé qua 1: N&u G thude (I) < p> =16Rr +4r° (D)

2

I ST " ., . p 2
Hé qua 1': N&u G thudc (I) < pt tam gidc (¥%*) ¢6 dang :|x* — px” +Tx—r p=0[(1)

8x° 8x* 2x & 2x

W2 22 0. Parit="2= pr bdc 3:7 217 +1-§(=) =0
Pop pop 2 P

N r
Ta can tinh — 1a xong.
p

dé 2: |IH® =4R*> +4Rr+3r" - p’

=

B
=

Gdly
IH =10 +OH = aOA + bOB + cOC + OA + OB + OC

i

Heé qua 2:H thuéc (I) < p* =4R* +4Rr+2r* (II)

R\/_+3

Hé qua 2':{Néu H thudc (1) va G thudc (I) thi:— =

2
*Khidétfr(l)cé:p—2:16—R+4:8\/ﬁ+28 33:2 2W11+7
r r

r

2
Heé qué 2": |H thuéc (1) va G thuge (1) thi: 2 = 42\11+7)
r

Vi du 6: Gidi bai todn sau:

H thudc (I) va G thudc (1), pt tam gidc trd thanh: |t =2 +1 = 8 _ 27-2311)
402\11+7) 5

= . t | U 144 1 + o

Xét £ —2t* +t=m, ta tim m d€ c6 3 nghiém >0 0

bitf(t) = £ —2¢* +¢, c6 BBT:

— 0
7 =
E
(o /d \ /
. M

— cho nén tam gidc c6 3 nghi€ém >0

=> PT ¢6 3 nghiém >0 <:>0<m<2i7

20-21p 2\F 1 _

Nhan thdy
Viy ton tai tam gidc. Xong.
BAITAP:

1/ CM tam gidc ABC vudng <=>2R +r=p
2/ Tén tai hoic khong 1 tam gidc vudng c6 trong tim G thudc dudng tron ndi ti€p (1)?
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