Tran Xudn Bang - Triecong THPT Chuyén Qudng Binh

MOT SO BAI TOAN AP DUNG TAM TY CU’

1. Céc bai toan mé diu.
Bai toan 1.
Cho hinh vuéng ABCD. Tim diém M thoa man :
MA+4MB+MC +4MD =5.AD .
Gidi.
Cach 1. Goi G la tdm cta hinh vuéng ABCD.
MA+4MB + MC +4MD =5.AD

o m+M—C+41\TB+4W)=5.E@2M—G+8M—G:5.E(:)G—M=—%H)
Cach 2. Goi G 12 diém sao cho GA+4GB+GC+4GD=0 (1)
Khi 36 MA+4MB +MC +4MD =5.AD

VN (@—G—M)+4(@—GW)+(@—W)+4(@—W):S.E

,’ .

& —10.GM =5.AD @G—M=—%E. C
Can phai xdc dinh G tir (1): GA+4GB+GC +4GD =0 /
V&1 moi O ta co: K
G

(0A-0G)+4(0B-0G)+(0C-0G)+4(0D-0G) =0

oG- 0i+205+ 064205, \
10 5 10 5

S TR S A ; B
Chon O = A: AG:§A3+%AC+§AD. M

Mait khdc AB+AD=AC . Suy ra E:%A—C.

Binh luan: Mot loi giai ngd'n gon nhw cdch 1 la nho vao cdc hé s6 ddc biét dé co thé
dp dung ngay tinh chat " M trung diém ciia AB < OA+OB=20M,Y0 ", nhung rat kho
dp dung cho Bai todn 2 duwoi day, trong khi cdch 2 lai co hiéu qua.
Bai toan 2.
Cho hinh vuéng ABCD. Tim diém M thoa man :
MA+2MB+3MC+4MD =5.AD.
Gidi.
Goi G 1a diém thoa man: GA+2GB+3GC+4GD=0 (1). Khi d6:
MA+2MB+3MC +4MD =5.AD
o (GA~GM ) +2(GB - GM ) +3(GC— G ) + 4(GD> - G ) = 5 AD

o —10.GM =5.AD = G—M:—%E.
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Véi mbi O, ta co:
(1) (0A-0G)+2(0A-0G)+3(04-0G)+4(04-0G) =0
D C

o 0G=_"L0A+L0B+>0C+20D.
10 5 10 5
O=A:
G-+ ac+2aD G
5 10 5
Miit khic AB+AD = AC
nén AG =L AC+1aD
2 5

Binh luin: Piém G duwoc xdc dinh nhie thé la tam ty v
cuw cua hé diem A, B, C, D cung bo so thuc 1, 2, 3, 4. 4 M

2. Tamty cwlagi ? A B
Cho hé¢ diém {A} - cung voi bo sO thuyc {k}_ sao cho ik,. #0, bao gio
i=1

cling ton tai va duy nhat diém G sao cho Zka =0 ().

That vy, véi mot didm O tuy ¥:

n ,1 D > k0
Y kGA =0 Y k(0A-0G)=0 <Y k0G=kOA < 0G="—— (2).
i=1 i=1 i=1 i=1

2.k
i=1

Néu con ¢6 G' sao cho jk,.cﬁ; =0 (3), trir tirng vé (1) va (3) ta c6

i=1
3k (GA -G &) =00 Yk (GA+AG) =0 3 kGG =0 GG =0;
i=1 i=1 i=1

n

> k04,

1 l

hoic 13, twong tu G, ta ¢c6 OG'=-=——

1
n

2k,
i=1

(4), khi d6 tir (2) va (4) suy ra

0G=0G".
Ca hai cach déu dan dén G' = G.
biém G dugc goi la tdm ty cw cua h¢ di€ém {A} _cung v6i bg s6 thuc

{k}, > viet @t {A, (k[)}izg.
Khi k; =k, =... k, # 0 thi G duogc goi la trong tdm cia hé diém {Ai},-:rn'

o Sau ddy la mot sé két qua diic biét.
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KQUAL. Cho hai diém A, B phén biét va cic sb thuc «, g khong dong thoi
bang khong.
Vi aMA+ SMB = (a+ B)MA+ SAB nén:
1) Néu a+ =0 thi khong ton tai M sao cho aMA+ BMB =0.
2) Néu a+ S = 0 thi tn tai duy nhat M sao cho aMA+ SMB =0.
@0A+poB , chang han AM = Ly
a+pf a+pf
KQUA2. Cho tam gidc ABC va céc sb thuc «, S, y khong dong thoi bang
khong. Vi aMA+ BMB +yMC = (a+ i+ ¥)MA+ BAB + yAC nén:
1) Néu a+f + y =0 thi khong t6n tai M sao cho
aMA+ BMB+yMC =0.
2) Néu o+ 8 +y = 0 thi ton tai duy nhat M sao cho
aMA+ BMB+yMC =0.
Khi d6, véi mdi diém O, ta c6:
W:a0A+ﬂOB+7OC,Ch§nghan =P B+ Y 4C
a+p+y a+p+y a+p+y

Khi do, voi moi diém O, ta c6: OM =

3. Cac vi du ap dung. q A
VD1. Cho tam giac ABC . Tim diém M sao cho

a) MA+2MB+3MC =0 P N
b) MA + 2B ~30C = 8/ \| /N
2 y o — /// \
HD. a) Theo KQUA2. véi a=1,8=2,7=3, / M\
suy ra véi méi O: B}

— ] —

MA+2MB+3MC =0 < W:%@+§MB+EOC

— 33— ]

Céch 1: Chon O = A, ta c6 AM == 4B+ AC :EAB+%A—C
Khi d6 diém M 1a dinh ctia hinh binh hanh APMN, tromg d6:

Cdch 2. Chon O = C,tacd W:é@%@:%a%@

— 33— ] —

Cdch 3. Chon O = B, tacd W=EBA+EBC=EBA+%B—C

Theo KQUAL.
Cdch 4. Tbn tai E sao cho EA+2EB=0
Khi d6 MA+2MB+3MC =0 < 3ME +3MC =0 < ME =-MC
Cdch 5. Tton tai I sao cho IA+3IC=0
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Khi d6 MA-+2MB+3MC =0 4M] =~2MB & Mi = M5
Cdch 6. Ton tai J sao cho 2JB+3JC=0
Khi d6 MA+2MB+3MC =0 & SM—J:—W(:)M—J:—%W
b) Theo KQUA2. véi a=1,8=2,y=-3=a+B+y=0 suy ra khong cé

diém M nao nhu hé.
VD2. Cho tam giac ABC va duong thang d. Tim diém M trén d sao cho

‘m+m+3.M—C‘ nho nhét. //\A
HD. Véi G 1a diém sao cho GA+GB+3.GC=0 (1). E \\
Khi d6: [#73.+ 35 +3.31C| = |6.31G]| = 6MG TG
I , , B \™\ ¢
‘MA+MB +3.Mc\ nhé nhit < MG nhé nhit \
M 12 hinh chiéu ctia G trén d ~
p=+ a nNinn cnicu cua ren d. i/ M

Theo KQUA2. vOi a=1,=1,y=3:
(1) & CG :éa+%@ :%(a+@) =§Es’ (E 1a trung diém cta canh AB)

VD3. Cho tam gidc ABC. Tim tap hop nhing diém M sao cho

2‘m+m+M—C‘ = ‘m+2.m+3.M—C‘ A

HD. Vi G 1a trong tam tam giac ABC,

ta c6: MA+MB+MC =3.MG .

Goi I 1a diém sao cho 7A+2.IB+3.1C =0

(I dugc xéc dinh nhu M trong VD1.a)

Khi d6: 2[MA+MB+MC| =23MG| =6MG, g

‘m +2.MB+ 3.M—C‘ = ‘6%‘ = 6MI
Tir gia thiét, suy ra: MG = MI < M thudc trung tryc d ctia doan GI.
VD4. Cho tam gidc ABC, hai diém M, N thay ddi sao cho:
MN =4.MA+MB—2.MC
Chtng minh rang dudng thang MN luén di qua mot diém cb dinh.
HD. Goi I 12 diém sao cho 4.JA+IB-2.1C =0 (1)
MN =4 MA+MB-2MC < IM =-2.IN . Suy ra (MN) di qua I 14 diém c6 dinh,
hoan toan duogc xac dinh boi (1).

: : 1
That vay, Theo KQUA2. v6i a=4,5=1,y=-2, \\\\
— 11— 22— A\ DA
suy ra: Al =~ AB-2AC. . &&F\
3 3 o AN
Céach 2. Theo Theo KQUAL. ton tai F sao cho 4.FA+FB =0 /
B L. \

M6t 56 bai todn dp dung tam tycw 4
1072008



Tran Xudn Bang - Triecong THPT Chuyén Qudng Binh

(1) & —5.FI =2.IC < FI = —%F—C

Cach 3.
Ta c6 thé c6 cach tim I theo cach sau:

A4JA+IB-2IC=0 & 2JA-2IC+2IA+IB=0
& 2.CA+3IE+2.EA+EB=0

Chon E sao cho 2.EA+EB=0.Khi d6 Ei:%@'

VD5. Cho tam gidc ABC nhon ndi tiép trong

duong tron (O). Tim diém M thudc (O) sao cho I »A
[MA+MB-C| nho nhét, 16n nhét. \i:\
, S, /
HD. Goi I 1a diém sao cho IA+IB—IC=0 (1) N
Khi d6 [MA +MEB-MC|= [IM|=1TM 0> y
. y ANd
(1) < TA=BC. B\\\//'C

Tam gidc ABC nhon nén I 6 ngoai (O). 7

Nhu thé IM 16n nhat, nho nhat khi duong thang IM di qua tam (O).
Cu thé la:

‘W+W—M—C‘ 16n nhiat &M = F, m+m—M—C‘ nho nhiat &M = E.
VD6. Cho tir gidgc ABCD. Tim tap hop nhitng diém M sao cho

MA +MB+MC +MD|= ‘M+m—2M—c‘

HD. Goi G 12 diém sao cho GA+GB+GC+GD =0(G 1a trong tAm cua ti gi4c)

MA + MB+MC + MD| = ‘m+m—2M—c‘ N ‘4.G—M‘:‘a+@‘

E
o ]
& M thudc dudng tron tim G ban kinh R = i i+ B N
VD7. Cho hinh vuéng ABCD canh a. / ¢
Mot diém M di dong thoa man: B
A

T = 4MA—-MB—-MC - MD
Tim tap hop M sao cho |T| = a.
HD. Goi I 1a diém sao cho 4JA-IB—IC—ID=0.
Khid6 T=-IM = a=|r| =IM. I
Suy ra M thuoc duong tron (1, a).
Ta chi can xéc dinh I:
Theo Theo KQUA2. v6i a=4,8=-1,y=-1,6 =1

suy ra: Al =—(AB+AC+AD)=-2AC =-AE

4. Cac bai toan twong tu. 7
4.1. Cho tam gidac ABC. Tim diém M thoa:
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a) MA+2.MB+3.MC =4.AC
b) MA-4.MB+5.MC = AC
c) 2MA-MB+3.MC =0
4.2. Cho tir gisdc ABCD. Tim diém M thoa:
a) MA-2.MB+3.MC—4MD.= AB
b) 2.MA+3.MB—MD =-2.AC
4.3. Cho tam gidc ABC. Tim diém M dé [3.MA+2.MB—-MC| dat gid tri bé
nhat.
4.4. Cho tam glac ABC va sb thuc k#1. E, F thay d01 sao cho:
EF =2.FA- 3. EB+k.EC. Ching minh rang duong thang EF
ludn ludn di qua mot diém cb dinh.
4.5. Cho tam ABC va so thuc k#-5. E, F thay d6i sao cho:
EF =2 EA+3.EB+k.EC. Chung minh rang duong thang EF
ludn ludn di qua mot diém cb dinh.
4.6. Cho tam ABC va s6 thyc k. Tim tap hop cic diém M thoa:
MA+2.MB+kMC =0
4.7. Cho tir gidc ABCD va s6 thyc k. Tim tap hop cic diém M thoa:
VA +3.35 - 4| = VD]
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