SU DUNG PINH LY CEVA VA MENELAUS TRONG BAI TOAN
CHUNG MINH PONG QUY, THANG HANG

Phin 1. Dit vin dé

Céc bai toan Hinh hoc phing 1a mot phan quan trong trong cac chuyén dé
toan hoc va dong thdi né ciing 1a mot mang kho trong chuong trinh toan THPT
chuyén. Chinh vi thé trong céc ki thi hoc sinh gioi quéc gia, thi Olympic Toan
quéc té va khu vue, nhimg bai toan Hinh hoc phang ciing hay duoc dé cap va
thuong duge xem 1a bai toan kho cua ki thi. Trong cac dang toan lién quan dén
Hinh hoc phang thi bai toan ddng quy, thang hang vira duoc coi 1a bai toan quen
va la, vira d& vira kho. Boi bai toan dong quy, thang hang da dugc 1am quen tir
khi cac em bt dau hoc Hinh hoc cho dén ching ta cam thay rat quen thudc véi
Hinh hoc n6 van hién hitu. N6 lai 12 bai todn c6 tan suat xuat hién nhiéu nhat
trong tat ca cac ki thi HSG cac cdp vdi rat nhiéu hinh thai khac nhau, mirc do
khac nhau tham chi 1a rat kho.

Céac em hoc sinh bac Trung hoc phd thong thuong gip mot sd kho khan
khi tiép can cac dang toan lién quan dén bai toan dong quy thang hang néi riéng
va bai toan Hinh hoc phing néi chung bai khong biét phai bat dau tir dau va kho
khan khi dinh huéng vé& hinh phu. Cai khé cuia cac em chinh 1a khong nam duoc
tuong tan cac phuong phap giai quyét tir d6 dan dén kho khan trong khau dinh
huodng. Dé hiéu va van dung tdt mot sb dang todn co ban va van dung kién thirc
Hinh hoc phang vao giai toan dong quy thang hang thi thong thuong hoc sinh
phai c6 kién thirc nén tang Hinh hoc twong d6i day du va chédc chin trén tat ca
cac linh vuc cua no.

Trong s rat nhidu cac phuong phap dé giai quyét bai toan dong quy,
thang hang tac gia lya chon cac phuong phap “Str dung dinh Iy Ceva va
Menelaus” dé giai quyét 16p bai toan trén. Pay 1a phuwong phap kha co dién va

dac trung cho 16p bai toan nay.



Phin 2 PINH LY CEVA VA MENELAUS
TRONG BAI TOAN CHUNG MINH PONG QUY, THANG HANG

1 Ly thuyét

1.1. Pinh li Ceva: Cho tam giac ABC va cac diém A’, B*, C’ 1an lugt thudc céc
canh BC, CA, AB. Khi d6 AA’, BB’, CC’ déng quy khi va chi khi
A'B,B‘C,C'Azlha A'B'B'C'C'A:
A'C B'A C'B A'C B'A C'B

Chitng minh:
A'B B'C C'4 _
A'C B'A C'B

AA’, BB’, CC’ ddng quy khi va chi khi: 1. (1)

(=) Cho AA’, BB’, CC’ dong quy ta chimg minh (1)
Gia st BB, CC’ cat duong thang qua A song song voi BC 1an luot tai I va K.

Ap dung dinh Ii Thales c6: 8¢ _BC . C'4_ 4K
B'A A C'B BC

Al _AM _AK __A'B Al

= = =
A'B MA' A'C A'C AK

A ., A'B B'C C'A Al BC AK
Vay ta co e

A'C B'A C'B AK Al BC

(<) Gia st ta co hé thire (1), ta can ching minh AA’, BB’, CC” dong quy.
Goi P 1a giao diém cua AA’ va BB’, D 1a giao diém ctia CP va AB. Khi d6 ap
A'B B'C DA
A'C'B'A DB

Tir (1) va (2) ta c6 % :%: C'=D (Do C’ va D cing thudc canh AB)

Hon ntra ta co:

1.(2)

dung phan trén ta co

Viy AA’, BB’, CC’ dong quy tai P.



B6 ba duong thing AA’, BB’, CC’ déng quy nhu trén dugc goi 12 bo ba dudng
thang

Ceva va cac doan théng AA’, BB’va CC’ dugc goi 1a bd ba doan théng Ceva.
Nhan xét:

Trong ching minh phan thuan cta dinh 1y, c6 thé dung céc ty s6 dién tich nhu

squ - AG BE CF _ Ssoc Scos Saion _
GB EC FA ' S,0 Ssoc Scou

- Cac doan thang AE, BF, CG duoc goi la cac duong Ceva ciia tam giac
- Khi cac diém E, F, G c¢6 thé nam tuy ¥ trén cac duong thang chira canh thi dinh
1y Ceva mé duge phat biéu nhu sau: Cho cac diém D, E, F tuong tmg nam trén

cac duong thang BC, CA, AB. Khi d6 cac duong thang AD, BE, CF dong quy

BD CE FA
néu va chi néu: 22 == 2 _ 4,

DC EA BF
1.2. Dinh li Ceva dang luwgng giac (Ceva sin)
Cho tam giac ABC. D, E, F lan lugt ndm trén cac canh BC, AC, AB.

Chtng minh rang cac ménh dé sau 1a twong duong:
a) AD, BE, CF dong quy tai mot diém.
b) sin ABE sin BCF sin CAD 1

sin EBC sin FCA sin DAB

AE CD BF

c) ——.—=

EC DB FA

Chirng minh:

F/f

_.-"
A :::r

- \
/ s H R.H““x \\\

Chung ta s& chimg minh rang a) dan dén b), b) din dén c), va c) dan dén a).
Gia st a) dung. Goi P 1a giao diém cua AD, BE, CF.




Theo dinh 1y ham sb sin trong tam giac APB ta co6: Sm‘ilﬁj = sm[ff = AP,
sinDAB sinBAP BP

(1)

Tuong tu, ta cling co: Sm]iq :E; 2); Smcfi) = CP.(S)
sin EBC CP sinFCA AP
Nhan timg vé cua (1), (2), (3) ta duoc b).

Gia su b) dung.
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s J.-‘ o] ",
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Theo dinh Iy ham s sin trong tam giac ABD va tam giac ACD ta c6:

sinA/li?_AB.sinC{AT)_CD
sinBAD DB’sinADC CA’

sin(jél?) _AB CD

Do do: — = )
sinBAD CA DB

.(@+A/D\C=1800) (4)

sinﬁ_ CA BF 5). sin@_BC AE
sin@ BC FA’ ’ sinE/‘l}E' AB EC’

Tuong tu, ta cling co:

(6)

Nhan timg vé cua (4), (5), (6) ta duoc c).
Gia su c) dang, ta goi P=CF N BE,D, = AP BC.

AE CD, BF _AE CD BF _ CD _CD

Theo a) vab) ta co6:—. — == y: =—.
EC DB FA EC DB FA DB DB

Do d6: D= D,.

1.3 Pinh li Menelaus: Cho tam gidc ABC va cac diém A’, B’, C’ trén cac
duong théng BC, CA, AB sao cho: hodc ca ba diém A’, B’, C’ déu nam trén
phén kéo dai cua ba canh, hodc mot trong ba diém trén nam trén phén kéo dai

cua mot canh con hai di€m con lai nam trén hai canh cua tam gidc ABC. Diéu



A'B B'C C'4

kién can va da dé A’, B’, C’ thang hang la

A'B B'C C'A_
A'C B'A C'B

Chirng minh :

A’,B,C thanghanglaAB B'C C'4 =1. (1)
A'C B'A' C'B

(=) Cho A’, B’, C’ thang hang ta chimg minh (1)

Tir C v& dudng thang song song voi AB ciat A’C’ tai M.
A'B_A'C' B'C_B'M
A'C A'M’B'A B'C"

Ap dung dinh 1i Thales ta c6:

CM BM CM _A'M _ C'A_ A'M.B'C'

Mat khac ta co -
C'A BC' CB A'C' C'B A'C'B'M’

Do d6 ta co

A'B B'CC'A_AC B'M(AM BC"_
A'C BBAC'B A'M B'C,\ A'C' B'M

ACBACB

hay

(<) Cho cac diém A’, B’, C’ thoa min (*) va (1), ta chimg minh A’, B’, C’

thang hang.

Gia st B’, C’ nam trén hai canh cua tam giac va A’ thudc phan kéo dai cua canh

con lai. Goi D 1a giao diém cua A’C’ va AC.

A'B D A4
c C' 1. (Q2)

Khi do, theo chirmmg minh trén ta c6
A'C'DA'C'B

Tu (1) va(2)taco == DC_BC _ ph_p (vi déu thudc canh AC)
DA B'A

Viay A’, B’, C’ thang hang.

Trong trudng hop 3 diém A’,B’,C’ cung thudc phan kéo dai cia cac canh ching

minh tuong tu



2 Bai tip minh hoa
Bai 1. Cho tam giac ABC léy E, F, M thtr tu trén canh AC, AB, BC sao cho EF
song song BC, MB = MC. Chimg minh ring CF, BE, AM dong quy

Churng minh :

B M (o)

Ciach 1: (Chimg minh dong quy)

Goi K 1a giao diém cua AM va EF.

Theo dinh 1i Thales ta c6: AF _ 4K ;CE :KM;BM =1= AF,BM,@:L
BF KM AE AK CM BF CM AE

Ap dung dinh 1i Ceva cho tam giac ABC ta c6 CF, BE, AM déng quy.

Ciach 2: (Chimg minh thing hang)

Tir A ké duong thang song song BC cat BE tai N, AM cat BE tai I. Ta co:

AF AN BC _ _M_BM:AF BM M_l
BF BC MC Al AN ~ BF CM Al

Ap dung dinh 1i Menelaus cho tam gidc ABM thi F, I, C thiang hang. Tt d6 suy
ra CF, BE, AM dong quy tai 1.

Bai 2. Cho tam giac ABC dudng cao AH. Lay D, E theo thit tu trén AB, AC sao
cho AH 14 phan giac goc DHE . Chtrng minh rang AH, BE, CD déng quy.

Chutng minh :




Ciach 1: (Chting minh déng quy) Tir A ké duong thang song song BC cat HD,

HE tai M va N. Vi HA 1a phan gidc géc 4, HA 1a duong cao nén AM = AN.
AD _MA CE _CH _ AD BH CE _MA BH CH _,

BD BH AE AN ~BD CH AE BH CH AN

Ap dung dinh 1i Ceva cho tam giac ABC ta c6 AH, BE, CD déng quy.

Talai co

Cich 2: (Chiing minh thang hang) Tir A ké dudng thang song song BC cat HD,
HE, BE lan luot tai M, N, K. Goi AH cat BE tai . Ta c6:
AD _MA_AN HI _BH _ AD BC HI _AN BC BH _AE CE _|

= = —= = — —"—"= —_— =——.—=1.
BD BH BH Al AK BD CH Al BH CH AK CE AE

Ap dung dinh li Menelaus cho tam gidc ABH thi D, I, C thang hang.

Tir d6 suy ra AH, BE, CD dong quy tai 1.

Bai 3. Cho dudng tron ndi tiép tam giac ABC tiép xtc cac canh BC, CA, AB lan
luot tai D, E, F. Chung minh AD, BE, CF dong quy tai mot diém. (diém
Gergonne cia tam giac ABC)

Chitng minh:

,\ |
> 5 N T:)- oA
Ciach 1: (Chimg minh dong quy)

Theo tinh chat hai tiép tuyén cat nhau AF = AE; BF = BD; CE = CD,

AF BD CE _ AEBDCE _|
BF CD AE BD.CE.AE

Ap dung dinh li Ceva cho tam giac ABC ta c6 AD, BE, CF dong quy.
Ciach 2: (Chimg minh thing hang)

suy ra

Tir A ké dudng thang song song BC cat CF tai N, AD cit CF tai I. Ta co:
AE CB DI _AF CB CD _AF CB _AN CB _,

CE DB AI CD BF AN BF AN CB AN




Ap dung dinh 1i Menelaus cho tam giac ACD thi B, I, E thang hang. TUr d6 suy
ra AD, BE, CF d6ng quy tai L.

Bai 4 (VMO 2011) Trong mit phang cho dudng tron (O) dudng kinh AB. Piém
P di dong trén tiép tuyén tai B ctia (O) sao cho P khong tring voi B. Puong
thang PA cit (O) tai diém tht hai C. Goi D 1a diém d6i xtmg véi C qua O.
Puong thang PD ciét (O) tai diém tht hai E.

1) Chimg minh riang cac dudng thang AE, BC va PO cung di qua mot diém. Goi
diém d6 1a M.

2) Hay xac dinh vi tri cta diém P sao cho tam gidc AMB c6 dién tich 10n nhét.
Tinh gia tri 16n nhat d6 theo ban kinh ctia dudng tron (0). ((O) ki hiéu dudng
tron tam O).

Giai:

Goi F 1a giao diém cua hai duong thang AE va BP.

Ta chimg minh ACE =90° + BCE =90° + FAB = EFP = ECP+EFP =180° do d6 tir

giac CEFP noi tiép
Tir d6 suy ra CEP=CFP=90° do d6 CF // AB, suy ra < - IL

CA FB
Khi do taco: £ 24 B _O04 | Theo dinh ly Ceva ta c6 dpcm

CA OB FP OB
P
C
E
A o B

D

2) bat BP = x va ki hi¢u R 1a ban kinh cua (O). Xét tam giac vuong ABP, ta c6



2 2 2
PA=NPB + AR =¥’ +4R* = pc=15 ___* ;AC:PA_PC:%
\Vx“+4R

VX' +4R°

Vi CF // AB (cmt) nén

MC_CF_PC_ BC_PC ,_PC+PA_ PABC  PBAB  RxVx*+4R’
MB AB PA MB PA PA PC+PA PC+P4A  x*+2R°

2 2 3
Do d6 S, =~ AB.BM.sin ABM =~ 2 & T +42R AC 22R i
2 2 x“+2R 2R x"+2R

2R’x R’

2R 2
Bai 5 (IMO 2012). Cho tam giac 4BC va (J) la duong tron bang tiép goc 4

Suyra S, < Dau “=" xay ra khi x=R\2

cua tam

gidc 4BC. (J) ti€p xtc v&i BC,C4, 4B tai M,L,K . LM nJB=F,KM nJC =G.
Goi

AF VA AG cét BC tai S va 7. Chting minh rang M 13 trung diém cua ST.
Giai:

Go1 JBAMK =P,JCAML=0

Ta cb6 BPM = MOC =90° do d6 tir gidc FPQC ndi tiép suy ra

FGM = MQP = MJP = MKB

Chu ¥ rang BK = BM nén BKM = BMK

Do d6 FGM = GMC nén ta thu dugc FG//BC hay FG//ST



Ap dung dinh Iy Menelaus cho cat tuyén LMF ciia tam giac ACS ta co
L4 MC FS _

LC MS FA
Ap dung dinh 1y Menelaus cho cat tuyén KMG ctia tam giac ABT ta c6
KA MB GT _,

KB MT GA
Ttr hai hé thirc trén ta cé

MT:MS(doKA:MB,LC: CM,KA=KL :%(AB+BC+CA)j

Vado FG//ST nén %:%(Thales). Twr do suy ra MT = MS

Bai 6 [IMO Shortlist] Cho diém A, 14 tim cta hinh vudng néi tiép tam giac
nhon ABC c¢6 hai dinh nam trén canh BC. Cac diém B, C, ciing lan luot 13 tim
ctia cac hinh vudng ndi tiép tam giac ABC véi mot canh nam trén AC va AB.
Chtng minh rang AA,, BBy, CC, dong quy.

Loi gidi:
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)’j Az _E
Goi Ay 1a giao diém cua AA; va BC. B, va C, dugc xac dinh tuong tu.

. \ L. , S4 in SAA, A in BAA,
Theo dinh ly ham s0 sin, ta co: 54, _ SmS/\l hay 4, _ _sinBA4,
A4, sin 4,54

A4, B Sin(450 —|—]§)
T4, sinC/AZz hay AA _ Sin(450 +6)

Tuong ty: = ~ ——
A4 sin(45°+C) T TA - sinCA4,

. > sin(45° +C
Do d06, ta duoc: sTnB/Aé. ( A) :AAI,SAl =
sin CAA, Sin(450+ B) T4, " AA,

1. (1)

Chimng minh hoan toan tuong tu, ta cling dugc:
sinBCC, sin(45" + B) L s BB, sin(45" +4) )
sin ACA, 'sin(45° +;1) ' sin CBB, .sin(450 +6)

1. (3)

Nhan timg vé cta (1), (2), (3) két hop dinh Iy Ceva ta dugc diéu can chimg
minh.

Bai 7 (Thai Binh TST 2014). Cho tam gidc ABC c6 I 1a tam duong tron ndi
tiép. Cac tiép diém cua (I) trén BC, CA, AB lan luot 14 A”, B’, C’. Goi D, E,
F 1an luot 1 cac diém dbi xtmg vo1 A’, B’, C’ qua I. Chiing minh AD, BE,
CF dong quy.

Loi gidi:

11



— A\ \ B
| T \
B e
Theo dinh 1i ham sin trong tam gidc BC’E, BEA”’:
C'E _  BE AE___BE___ sinC'BE_C'E sinBC'E

sinC'BE sinBC'E sinA'BE sinBA'E  sinA'BE A'E sinBA'E

Hoan toan twong tu thi : sin A'CF _AF sin ADF sinB'AD _BD sin BED
’ " sinB'CF BT sinB'EF sinC'AD C'D sinC'FD

Do d6 sin A'CF sin B'AD sin@_A'F BD C'E sin ADF sinBED sin BCE
sin BCF sinC'AD sinABE BF CD A'E sinB'EF sinC FD sin BA'E

Dé thay C'E = B'F, C'D = A'F, B'D = A'E va theo dinh li Ceva Sin trong tam

giac DEF v6i DA', EB', FC' ddng quy tai I; SADF sinBED sinBCE _,
sin B'EF sinC'FD sin BA'E

Suy ra Smlic\F sinB'AD sin CBE =1. Theo dinh li Ceva sin ta c6 AD, BE, CF

sin B'CF sin C’AD sin A'BE

déng quy.

Bai 8 (IMO Shortlist 2010, G4) Cho tam giac ABC ndi tiép duong tron (7). I 13
tam duong tron noi tiép tam giac ABC. AI cat (T) lan hai tai D. Goi E thudc cung
BDC, F thudc doan BC sao cho BAF = CAE. Goi G 1a trung diém cua IF. Chung
minh rang EI va DG cét nhau trén (7).

Nhén xét: Néu ta goi L la giao diém ciia EI va (ABC), M la giao diém ciia LD
va AF thi diéu phdi chitng minh sé twong dwong véi chirng minh D, G, M thang

hang. Do d6, hdy thir nghi dén dp dung Menelaus cho tam gidc AFIL.
12



Loi giai

Ia

Goi L 1a giao diém cta EI va (ABC), {M} = LD N AF, {G’} =LD N FL

bat AI=m,AD=n, AB=c, AC=b. Khi d6 AI,=2n—m.

Ta co AB.AC = AL.Al, < bc=m(2n - m)<> bc —mn = mn — n’.

Taco

AAND ~ AAIE = AN.AE = AD.AI = mn.

AABF ~ AAEC = AF . AE = AB.AC = bc

Tu d6 suy ra AE(AF - AN) = bc — mn < AE.NG = bc — mn.

Ap dung dinh Iy Menelaus cho tam giac AIF véi cat tuyén DG N ta co
1= G'l NF DA e G'I bc=mn n  G'I bc—mn G'I

"G'F'NA'DI~  GF mn ‘n-m GF mn-m* GF
Suy ra G’ 1a trung diém FI. Hay G = G".
Tir d6 suy ra diéu phai ching minh.
Bai 9 (APMO 2014). Cho tt gidc ABCD ndi tiép duong tron (O). Tiép tuyén
ctia (O) tai B va D cét nhau tai diém P trén tia AC. Tiép tuyén cua (O) tai C cat
duong thang PD, AD lan luot tai O va R. Puong thang 40 cat (O) tai diém thu
hai 14 E. Chimg minh rang ba diém B, E, R thang hang.

Loi giai

13



LA AB.AE

Goi L 1a giao diém ctia AC, BE. Ta c6

LC CBCE
Ap dung dinh Iy Menelaus cho tam gidc PCQ véi cat tuyén R,D,A4 ta c6
RQ AC DP _, _ RQ _ AP DQ

RC AP'DQ ~ RC AC DP
CE _EQ _ EQ AC _,
AC CO ~CE QC

TacdO AQCE ~AQAC =

PB BC PB AB
= = =1

APBC ~ APAB = = ) =
P4 AB PA CB

Xét T =

LA RC EQ _ AE.AB DP AC EQ_(EQ AC (AB PDJ
LC RO EA CECB DQ AP EA \ CE DO )\ CB PA

_(EQ AC
CE OC

AB PB B _
](CB'PAJ_I (do PD = PB, DQ = QC)

Bai 10 (Pé xuét Duyén Hai Bic B). Cho hai dudng tron (0) va (O’) tiép xuc
trong tai diém K, ((O’) nam trong (0)). Piém A4 nam trén (O) sao cho 4, O, O’
khéng thang hang. Cac tiép tuyén AD, AE cua (O’) cit duong tron (O) lan luot
tai cac diém thir hai 1a B va C (D, E 1a céc tiép diém). Puong thang 40’ cét (O)
tai diém thtr hai 1 F. Chtng minh rang BC, DE, FK d6ng quy.

Giai:

14



Goi M la giao diém ctia KD véi (0); T'1a giao diém cua BF va KC.
Taco O'D//OM = OM 1 AB

. Suy ra M 1a diém chinh gitta ctua cung AB.

Goi S 1a giao diém cua BC va ED; S’ 1a giao diém cua BC va KF

Ta chiing minh § trung véi S”.

S'B EC DA_, _S'B_DB EA_DB

Ap dung dinh 1y Menelaus ta c6 _ ) -1 < = _ - )
S'C FEA DB S'C EC DA EC

(1)

SB‘KC‘FT :1<:>SB _ KT.BF :KT.BF.
SC KT FB SC KC FT FT KC
Mit khéc, tam gidc BKT dong dang voi tam giac CFT nén ta c6

Tuong tu ta co

KB KT SB KB
FC TF SC  KC
Do KE va KD lan luot 13 hai duong phan giac cia goc £ AKC va goc £ BKA,

nén ta co
KB _DB KC _EC _ BD _KB 3)
KA DA KA EA CE KC’

Tir (1), (2), (3) suy ra E_g _ g_g Suyra S = S’ (Diéu phai chimg minh)

15



1.3 Bai tap tuong tu

Bai 1. Ching minh rang trong mdt tam giac, chan duong phan giac trong cua hai
gbc va chan duong phan giac ngoai cua goc thir 3 1a thang hang.
Bai 2. Cho t giac 16i ABCD, cac duong DA cat CB tai K, AB cat DC tai L, AC

cat KL tai G va DB cit KL tai F. Chimg minh rang K _KG

FL GL’
Bai 3. Cho tam giac ABC, cac diém A’, B’, C’ 1an lugt thudc cac canh BC, CA,

AB sao cho AA’, BB’, CC” dong quy. Goi 4,8,C 130 luot 1a giao diém cua
duong tron ngoai tiép tam giac A’B’C’ vé6i cac canh BC, CA, AB. Ching minh
rang A4, BB,,CC, dong quy.

Bai 4 (Olympiad Hung Vwong 2013). Cho tam gidc ABC ndi tiép dudng tron
(0). Piém M nam trong tam giac; MA, MB, MC cat (O) lan luot tai 41, B), C\.
Tiép tuyén cua (O) tai 4,, By, Ci 1an luot cat BC, CA, AB tai A, B,C,. Chiing
minh rang ba diém 4,, B,, C, thang hang.

Bai 5 (IMO Shortlist). Cho tam gidc ABC ngoai tiép dudng tron (7). Duong
tron (/) tiép xtic v6i BC, CA, AB lan luot tai D, E, F. Goi X 1a diém nam trong
tam gidc ABC sao cho duong tron ndi tiép tam giac XBC tiép xtc véi XB, XC,
BC lan luot tai Z, Y, D. Chting minh rang tir giac EFZY ndi tiép.

Bai 6. Cho tam giac ABC ndi tiép duong tron (0). Goi M la trung diém cua BC
va AM cat (0) tai D. Goi E, F, G, H 1a trung diém cua 4B, BD, DC, CA. Phan

giac trong cac goc EMG;]ﬁ/IT—I cit EG, FH tuwong tUng tai S, 7. Goi
X=ACNBD;Y =ABNCD.

a) Chung minh rang ST || XY .

b) P=MSNFH;R=MT nEG . Chimg minh rang AD di qua trung diém cua
PR.

Bai 7. Cho tam gidc ABC va diém O nam bén trong tam giac.AO, BO, CO theo
thir ty cat BC, CA, AB tai 4, B,,C,. Piém 0, nam trong tam giac 4 B,C,. Cac
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dudng thang 40, BO, ,CO, theo thi ty cat B.C,,C, 4, 4B, tai 4,,B,,C, .Chung minh
rang A A4,,B,B,.C,C, ddng quy

Bai 8. Cho tam gidc ABC c6 O 1a diém bat ky nam trong tam giac. Noi AO, BO,
CO giao BC, CA, AB 6 M, N, P. Goi I 1a diém bat ky nam trong tam giac MNP,
N&i ML, NI, PI giao PN, PM, MN ¢ D, E, F. Chimg minh rang 42-8E.CF gng
quy.

Bai 9. Cho tam gidc ABC nhon khong cén, noi tiép duong tron (O) P 1a diém
nam trong tam giac sao cho 4P L BC . Puong tron dudng kinh AP cit cac canh
AC,AB lan lugt tai E,F va cit duong tron (O) tai diém G khic 4. Chung
minh ring GP,BE,CF dong quy.

Bai 10 (Moldova TST 2011). Cho AABC (4B < AC) H la truc tam cua tam giac.
Aj, By 1an luot 12 chan dudng cao ha tir 4, B. D ddi xtmg véi C qua A;. AC giao
DH tai E. DH giao A,B tai F. AF giao BH tai G. Chung minh rang: CH, EG, AD
dong quy.
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