Cau 43.

Cau 44.

1 . 1 ‘
Tuong tu c6 V(G; — E) bién E thanh E'.V(G; — E) bién F thanh F'.

D, E, F thang hang khi va chi khi D', E', F' thang hang. Do D', E', F" 12 hinh chiéu vuéng goc
ctia O 1én cac duong JK, KI, IJ nén theo dinh li Simson D',E’,F' thang hang«> O nam trén
duong tron ngoai tiép AIJK < OH = 2R — (dpem).

Cho tam gidc ABC c6 ba goc nhon, AB < AC va ndi ti€p duong tron (O). Céc dudng cao
BE,CF catnhautai H (E e AC,F € AB). Buong thang EF cat BC tai G. Ldy diém T trén

(0) sao cho YUTH =90°. Duong tron ngoai tiép tam gidc GTO cit EF tai K (K #G). Ching

minh rang
a) Ba diém G,T, A thing hang.

b) Puong thing OK vudng goc véi duong thing AT.
a) D@ thiy t giac BFEC noi tiép.

Huwéng din giai
Hon nita, ATH =4FH =4EH
nén ngii gidc ATFHE ndi tiép.
Do d6 AT,FE,BC 1a ba truc ding phuong cua

(ATFHE),(O) va (BFEC) nén ching

ddng quy tai G tuc la ba diém G,T, 4 thing hang.

b)Noi TH cit (O) tai M, suyra 4,0,M thanghang. €

D& thdy 4EK =4BC =4MC = AM L EF.

Tr d6 suy ra YGK =4MT. Do do6
Kot =KGa=6mT (1).

Hon nita, 40T =20MT (2). Tt (1) va (2) suy ra KOT = KOA.Ma 04 =0T nén OT 1a
trung truc cia A7, suyra OK L AT .

T gidc 16i ABCD dién tich S va khong c6 hai canh nao song song.Ldy diém P, nam trén duwong

thang CD sao cho P, va C nam cung phia so v&i dudng thang AB va S _3 .Tuong
DABP1 2

ty cling c6 céc diém P, P, P, 1an lwgt ndm trén cic duong thang BC, AB va DA .Ching minh
P, P, P, P, thang hang.
Hudéng din giai

Goi x 1 khoang cach tir D dén AC va y la khoang cach tir B dén AC.Ta c6:
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Cau 45.

SACD _x_, SaBC __y

Sipc ¥ Sapcp *TY
BO
Lay Qi nam trén dudng thang BC sao cho 1_X+) Khi d6
BC 2y
g _X+y )
QlAB 2y “ABC ~ 2
EP BQ
= PO 0AB = —L ==L VX 11 46 v6i moi diém O ta c6
1*1 PIC QIC y—x
OP =" 0E+2 X 0C (1

Tuong tu ta ciing ¢ cac dang thuc dudi day:

0P =Y"*0F +X*X 04 (2
2y 2y

oP =*"Y oF+X** 04

OP. 5 OE + o 04 (3)

5 _X—YV A5, VtX 5~

OB—-zx.OF+ R OC (4)

Khi do:

PE=Y"*EF+Y " X Ci v (1)va 2))
2y 2y

PP =x_y.ﬁ?+y2;x.,4—0(m (3)va (4))

2x
Suy ra P1 2D 3P4

Hoan toan twong tu ta cling co: P3P2 DPIP4 va P3P1 i P2P4 .Suy ra P;,P,,P3,P4 thang hang.

Cho H la truc tdm tam gidc ABC khéng can gdéc 4 nhon. Hinh chiéu vudng gbc cta H trén
AB,AC theo th& ty 1a E,F.Goi D la trung diém BC;P,Q la giao diém cla hai dudng tron
duong kinh AD va BC. Chirng minh H,P,Q thang hang va cac duong thang BC,EF, PO
déng quy.

Huwéng dan giai

Goi G la chan duong cao ké tir dinh A cia tam giac ABC.
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Cau 46.

= HE.HC =HG.HA=P,

H/[4D]

Taco P

H/[BC]

tron dudng kinh BC va AD. Suy ra H, P, Q thang hang.

suy ra H nam trén tryc dang phuong cua hai duong

A
.
|II "'\. \'-\.
Fil s g
/ L gt
/| j;%'fm e
| .
[ E,j'i:##.f-/ e = !
I'-.-"', e -." \\'
SIS OA
-'"'i:' - -.? _,/ \{.;1 -\-\--ﬂ:"""-\- i i A
o < Jl:u'l/' b1 --.,__ |
‘r agi " d ILH' '\-\.__-._r
Bl G D 1C

Goi I 1a giao diém cua EF va BC. (DEF) la duong tron Euler ctua tam gidc ABC nén G nam trén
(DEF). Do d6 B, = IBIC = I[EIF=IGID =P,
Suy ra I, P, G thang hang hay BC, EF, PQ ddng quy tai I.
Cho tam gidc ABC v&i H la truc tdm tam gidc, O la tdm dudng tron ngoai ti€p va R 1a ban
kinh dwdng tron ngoai ti€p. Goi D 1a diém ddi xirng cia 4 qua BC, E 1a diém d&i xirng cla
B qua C4, F 1a diém doi xirng clia C qua AB. Chirng minh réng D,E,F thang hang khi va
chikhi OH =2R .

Hudéng din giai
Goi G 1a trong tam tam giac ABC. A',B’,C’ lan luot 13 trung diém BC, CA, AB. Goi L, J,K 1a
tam giac nhan, A, B, C 1a trung diém céc canh JK, KI, IJ. Do d6 G la trong tam tam giac 1JK.

Tu cach dung suy ra HA, HB, HC lan luot 14 duong trung truc cua JK, K1, 1J. Do d6 H 1a tam
dudng tron ngoai tiép tam giac IJK c¢é ban kinh 2R.

Goi D',E',F’ 1a hinh chiéu vuéng goc cua O 1én cac dudng JK, KI, IJ. Do G 1 trong tAm hai

tam giac trén nén:
Xét V(G; -1/2) bién A, B, C, I, J, K thanh 4',B',C’, 4,B,C.

Co6 A’ 1a trung diém BC nén 04' L BC, OD'L JK; suyra OD' LBC. Vay O, 4, D' thing
hang. Do @6 A'D' vudng gbc véi BC.

Suyra A'D' // AD va A'D = %AD — 04D =G4'D’' > GAD =) GA'D'

sYep=UYep 5 Uep +Yep =4 6D +Uep =180°
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, 1 .
Vay D,G,D' Thang hang va V(G;_Ej bién D thanh D'.

1 . 1 .
Tuong tu co V(G;—Ej bién E thanh E'.V(G;—Ej bién F thanh F".

D, E, F thing hang khi va chi khi D', E', F’ thing hang. Do D', E',F’ 1a hinh chiéu vuéng goc
ctia O 1én céc duong JK, KI, IJ nén theo dinh li Simson D', E', F’ thang hang <> O nam trén
dudng tron ngoai tiép [ VK <> OH =2R — (dpcm).

Cau 47. Cho hai dudngtron (O,) va (0,) cat nhau tai hai diém B,C va BC la duong kinh clia duong
tron (O, ). V& tiép tuyén ctia dudng tron (O, ) tai diém C cat dudng tron (0,) tai diém thir hai
la A.Pudng thang ABcat duongtron (0,) tai E, E # B. Dudng thang CE cat dudng tron
(0,) tai F, F#C.Giasir H la mot diém bat ki trén doan thang AF . Buong thang HE cat
dudng tron (O,) tai G va dudng thang BG cat duong thang AC tai D. Ching minh rang
Al _AC
HF CD’

Huwéng din giai
A
D
Vi BC la dudng kinh cua dudng tron (0,) va ACD la tiép tuyén nén BC L AD = ACB=90".
Do d6 4B la duong kinh cta (0,).
Ta lai c6 BEC =90° = AB | CF = FAB =E4B.
Néi CG,tacdé CG L BD . Suyra 4DB=BCG=BEG =YEH
Xét tam gidc AHE vatam giac ABD co:
+HAE =B4D
+4EH =UDB
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Suy ra hai tam giac AHE va ABD dong dang. Do d6 Ij—g = % = AH.AD = AB.AE.

Mit khdc AC 1a tiép tuyén ciia dudng tron (O, ) nén AC* = AE.AB.

Suyra AH.AD = AE.AB= AC*> = AC.AF

. . AH AC
Vivly —=——
AF  AD

AH AC AH AC AH AC

AF  AD AH+HF AC+CD HF CD

Cau 48. Cho tam gidc nhon ABC khdng can. Goi H,O lan luot la tryc tdm, tAm dudng tron ngoai tiép
tam gidc ABC, hai duwong cao AD,BE. OD cat BE tai K, OE cat AD tai L.Goi M latrung
diém AB. Ching minh rang K,L,M thang hang khi va chi khi bén diém C,D,0,H clng ndm
trén mot duwong tron.

Hudéng din giai
St dung Menelaus cho tam giac HAB va 3 diém K, L, M thing hang
Vay
KB LM MA KB LA
—_— =l ==-= (1)
KH LA MB KH LH
KB S L4 S
— BOD (2)’ — AOE (3)
KH S, LH S,

S o :%AE.d(O; AE) Z%.R.AB.COSA. cos B

Suon :%AE.d(O; AE) = %.R.AB.COSA. cos

Do d6 hé thiic xay ra khi va chi khi S,,,, = S,,,, <> OH //DE hoic OH di qua trung diém P
cua DE.

Qua C ké tiép tuyén d v6i dudng tron (C) thi d song song v6i DE.

Do CO vudng goc voi d nén CO vudng goc voi DE.

Néu OH di qua P thi P 1a trung diém cua OH, hay EDOH 13 hinh binh hanh, suy ra EO va HD
song song (trai gia thiét).

Vay K, L,M thang hang khi va chi khi OH song song véi DE, hay OH vudng goc véi CO,
tuong duong C, D, O, H cung thudc duong tron dudng kinh CH.
> 2 ~ et g \ . ? ? 1 . \
Cau 49. Chotam gidac ABC . Goi K la diém thoéa man K4 =-2KB va gia st %CB =§QCB .Goi H la

hinh chi€u vuéng géc clia 4 trén CK,M |a trung diém cla doan AB. Chitng minh rang MH

vudng géc véi BC.

Trung tam Luyén thi AMAX — Ha Dong Fanpage: https://www.facebook.com/luyenthiamax/
Hotline: 0902196677




Huwéng din giai

Goi D la diém ddi xtmg voi B qua CK. Khi d6 KCB = KCD =4CD . Do KA=-2KB nén
SAACK —2.Vi SAACK _ ACSiI’lQCK

Sakcs Skcn BCSinECB

3 2ACsinACKcosKCB __ 2AC cos KCB nén

BCsin ACK BC
M =2 :cosﬁCB = E :cos@CD = D—C
BC AC AC

—UDC =90" va tir gidc CHDA 1a ttr gic noi tiép= KCB = YcD = 4YHD (1)
Do AH va BD cung vudng géc véi CK nén AH // DB= HDB =4HD (2)

Tir (1) va (2) suy ra tir giac CEFD 1a tir giac noi tiép (DH cit BC tai E, CK cit BC tai F) suy ra
H 1a truc tdm tam giac BCD = BH L CD= BH//AD

Vay tir giac AHBD 14 hinh binh hanh, do M 1a trung diém ctia AB nén H, M, D thang hang.
Vay MH L BC.

Cho hai dudng tron (O,)va (O, ) ngoai nhau. Ké tiép tuyén chung ngoai 4,4, , tiép tuyén chung
trong B,B, clia hai duong tron (4, B, € (0,), 4,,B, €(0,)). Chimg minh ring ba dudng thang
4B, 4,B,,00, dong quy.

1
T~—

| A
.'IJ \ - A’E’
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Goi M 12 giao diém cua A B, véi AuBs. D& diing ¢6 A;B; L AsB,.
Goi (C)),(Cy) lin lugt 12 cic duong tron duong kinh A Ay, B, B..
Do Z A\MA»=/ BMB,=90" nén M nam trén truc d;ing phuong cua (Cy) va (Gy).

Mit khdc O,A"=0,B,* vd Ay, 1B, lan luot 12 tiép tuyén cua (C),(C2) nén O) nim
trén truc déng phuong cua (Cy) va (Cy).

Tuwong ty 05 cling nam trén truc dang phuong cua (C;) va (Cy)

Suy ra 0;,M.0; thang hang,

Ta c6 dpem,

CGu 50. Cho tam gidc ABC nhon véi AB < AC ndi ti€p dudng tron (O) . Goi By, C, la trung diém cla
canh AC va AB.D la hinh chiéu clia 4 trén BC. Goi () la duong tron diqua B),C, va tiép
xdc véi (O) tai diém X khac  A.

a) Goi T la giao diém tht hai ctia duong thing DX véi (0). Chimg minh ring ATCB 1a hinh

thang can.

b) Chirng minh rang dudng thaing DX di qua trong tdm G cila tam giac ABC .

Hudéng din giai

Goi a va x latiép tuyén tai 4 va X clia dudng tron (O) va goi (e, ) 1a duong tron ngoai tiép
tam giac 4B,C,. Dé thdy « ciing 13 tiép tuyén cta (0)1) tai 4 va a la truc dang phuong ciia hai
duong tron (O) va (o).

Nhu vay ba duong thang a,x va B,C, 1an luot 1a truc ddng phuong cua cac cip dudng tron

(0) va (w,); (0) va (w); (@) va (w,), do d6 a,x va B,C, ddng quy tai diém M.
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Ta c6 MA=MD =MX nén M la tim dudng tron ngoai tiép tam gidc ADX. Chii Y 1a O e(w,).

Ta c6

Par =Upx ~UtD = %(3600 —QMX)—%QOX ~180" —%(QMX+ QOX) ~90°, suy ra

AD 1 AT = AT || BC . Do d6 ATCB la hinh thang can.

b) (2,0 diém)

1
Goi 4, 1a trung diém cua B,C,. Xét phép vi tu V2 bién A+> 4,; B> B); C—C,; T—T",
suy ra FCB =T'C,B, .

Mit khac FCB=€B4=B.C,4=PC,B, . Do do6 T'=D, tir d6 suy ra D,G,T thang hang va ta
c6 diéu phai chimg minh.
Chii y: Mudn cho bai toan kho 1én thi c6 thé chi hoi phan (b).

Cau51. Cho tam gidc nhon ABC ndi ti€p dudng tron tdm O, AB < BC. D la chan dudng cao xuét
phat tr B va H 1a truc tdm cta tam gidc ABC. Pudng thang qua D vudng géc vdi OD cat
canh AB tai P. Chitng minh rang ZDHP = /BAC.

K

Bvc
Goi K 1a giao diém cua BD va (0),K # B. Q 1a giao diém ciia CK va PD.

Theo dinh Iy con buém, suy ra D 14 trung diém cta doan PQ.

Mit khac D 1a trung diém cia HK , do d6 tr giac PHOK 1a mot hinh binh hanh. Suy ra
/DHP = ZHKQ.

Ma £ZHKQ = ZBAC, do vay «DHP = /BAC.
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Cau 52. Cho tam gidc nhon 4BC noi ti€p duong tron (O) co tryctam la H va M la mot diém thay
déi trén cung nhd BC. N la diém d6i xirng cha M qua trung diém cta AB.
a) Chimg minh rang truc tdm K ciia tam gidc NAB nam trén dudng tron (O).

b) Gia sit NK cat AB tai D, ha KE vudng goc v6i BC tai E . Chimg minh rang ba diém D,E

va trung diém cua HK thang hang.

Hudéng din giai

a) Chtirng minh K thudc duong tron (O)

+ N 1a diém d6i xtmg ctia M qua trung diém I ctia AB nén tir gi~c ANBM 14 hinh binh hanh,
suy ra BNUAM va ANLJBM

+ Vi K 1a tryc tdm tam giac NAB nén BK 1 NA, AK | NB,
Do d6 BK 1 BM va AK L AM

Tir d6 suy ra tir gidc BKAM ndi tiép.

Vay K thudc duong tron (O).

b) Ching minh ring DE di qua trung diém cua HK.

+ Goi S 1a diém d6i xtng ciia K qua E; R 1a diém d6i ximg ciaK qua  D. Ta co: BKC =BSsc
(do BC 1a duong trung truc cua SK)
+ Mit khéc BKC =BAC (cung chén cung BC) nén BSC = BAC.

+Ma BHC+BAC =180° nén BHC +BSC =180°
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Suy ra tir gidc BHCS noi tiép nén BHS = BCS =BCK (1)
+ Tuong tw tr gidc ABHR ndi tiép nén AHR = ABR=4BK (2)

+Tu (1) va (2) ta c6 AHB + BHS + AHR = 4B+ BCK +4BK = 4HB + BCK +4CK =180°
Suyra S, H, R thang hang.
+ Vi DE 1a duong trung binh cta tam giac KRS, nén DE di qua trung diém cua HK.
Cau53. (Ky thi HSG truérng THPT chuyén Tran Phd — H3i Phong ndm hoc 2014 — 2015) Hai dudng tron
(0'),(0") ti€p xuc ngoai véi nhau tai D va cung ti€p xdc trong v&i dudng tron (0) tai E,F
twong ing sao cho 0,0’,0" khdng thang hang. d 1 ti€p tuyén chung tai D cla (O') va (0")
. AB la duong kinh cla (O) sao cho 4B vudng goc véi d va A,E,0" cung phia so véi d .
Chirng minh rang A0', BO",EF va d dong quy.
Cau54. (Pé thi dé xuat — trudrng THPT Chuyén Bién Hoa tinh Ha Nam — nam 2015) Cho A4BC 13 tam
gidc nhon véi duwong tron ndi tiép (1) . Goi D 1a diém cta dudng tron bang tiép géc 4 véi BC
. Goi M,N la giao diém clia 4D vé&i (I) (N nam gilta 4 va M . Gia sit IM cat dudng cao
AH cla AABC tai K.
a. Ching minh K4 = KM .
b. Goi (Oa ) 1a dudng tron ¢6 tim nam trén duong cao AH diqua 4 va tiép xtc voi duong
tron (/) tai 4. Céac diém B,,C, xac dinh tuong ty. Ching minh A44,, BB,,CC, dong quy tai 1
diém.
Hudng dan gidi:
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a. Goi J 1a tiép diém cua (1) véi BC.
Gia str 1J cét (I) taidiémtho21a N'= E. Qua N' v& dudng thing song song véi BC

cit AB, AC taidiém B'.C'.

Ta co: A—Bzﬂzk: phépvite Vi :B—>B'; V;:C—>C'
AB  AC
= V¥ :AABC - AA'B'C'.Dod6 =V :D—> N'= 4,N',D thanghing = N'=N
Khi d6 NI //AK (cung vudng goc voi BC):>ﬂ:ﬂ
AK MK
Ma IN =IM nénsuyra K4A=KM

b. Tl cdu a ta suy ra: duong tron ¢ tim thudc dudng cao 4H , di qua A4 va tiép xac voi

(1) tai M thi M € AD . Do d6 4, € AD.

Tuong tu néu goi E, F 1an luot 12 tiép diém cua duong tron bang tiép goc B,C cua

AABC vé&i CA,CB thi B, € BE;C, e CF = AA,,BB,,CC, dong quy <> AD, BE,CF dong quy.

Trung tam Luyén thi AMAX — Ha Dong

Mit khac néu ta goi a,b,c 1a do dai 3 canh cia AABC va p lanta chu vi thi ta co:
BD=FEC=p-c;DC=AF =p-b;AE=BE=p-a :%.E—C.F—Azl

DC EA FB
Theo dinh Iy Ceva ta c6 AD,BE,CF ddng quy.
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Cau55. (P& thi chon HSG truong THPT chuyén Théi Binh — 2015) Cho A4BC ndi tiép dudng tron (O).
Ti€p tuyén clia (O) tai B cat nhautai S. Trung tryc clia 4B, AC cét d la phén gidc trong géc

A ctia AABC th tu tai M va N.Goi P la giaocia BM va CN, I latdm duwong tron noi
ti€p cla tam gidc MNP .

a. Chimg minh H,/ dbi xtmg nhau qua d véi H 1a truc tim cia AOMN .

b. Chimg minh 4,/,S thang hang.

Huéng din giai:

Khoéng mat tinh tong quat ta gia sir bai toan cd vi tri
tuong d6i nhu hinh vé.
Goi D 1a trung diém cua BC, E 1a giao cua phéan giac goc
A véi (0) khac A. F 13 trung diém ctua MN.

a) +) Chirng minh OP 1a trung truc cia MN

Vi hai tam gidc can MAB va NAC c6 cac cdp goc
tuong ung bang nhau nén ta co:
PMN = PNa,OMN = ONM . Suy ra tam giac PMN va
OMN can tai P va O. Vay OP la trung truc cua MN.

+) Chimg minh 7, H d6i xtng nhau qua d
Ta co:

F =%§ME =%§AC;QMF - Hon :%@AC = IMF = HMF

Ta dugc dpcm.
b)+) Chitng minh 4D, AS d6i xtrng nhau qua AE
Goi EK la duong kinh cia (0). Ta ¢6 (DSEK)=-1 nén A(DSEK)=-1 ma AE va AK

vudng goc voi nhau suy ra AE 1a phan giac S4D . Taco dpcm
Dura vao tinh chét ciia phép ddi ximg truc ta thay 4, 7, S thang hang khi va chi khi 4, A, D
thang hang. Ta dung dinh 1y Menelaus v&i tam giac OEF dé chiing minh diéu nay.

A . 2, A
HO FO—I— MFCOtE _cosd DE _R(I—COSA)_zsm 2
HF FH MFtan -1 24 DO Rcos A cos A
2 2
HO DE AF
= —.——.——=1=dpcm
HF DO AE

C3u 56. (Dé thideé xuat thi HSG truang THPT Chu Van An — Ha Noi — 2015) A4BC nhon, ndi tiép duwong
tron (O). Ké dudng kinh AD . M thudéc BC théa man OM //AB. DM cat (O) tai P khac
D.Ching minh C,H, P thang hang, véi H 1a tryctdm AABC.

Hwéng din gidi:
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DP cit AB tai E thi M 1a trung diém DE (vi OM la dudng trung binh).
BHCD la hinh binh hanh nén DH cat DC tai [ la trung di€ém moi duong.
Suy ra MI 1a duong trung binh cia ADHE = MI//EH; EH //BC
Kéo dai CH cat (O) tai Q. Ta sé chung minh Q = P bang cach chiing minh Q, E, D thang hang.
Vi BD//CQ nén BDCQ 14 hinh thang cén (hinh thang ndi tiép).
Ta cod I@QH = BHK vitam giac OBH can tai B
Boc =Bco vi hinh thang BDCO can
Nén I@QH = @QC .Ma O, H, C thang hang nén E,Q,D thang hang hay O = P.
Cdu 57. (Dé thi dé xuat trudng THPT chuyén Hwng Yén tinh Hung Yén — 2015)
Cho A4BC ndi tiép duong tron (O) . Dudng phén gide cia goc BAC ct (O) tai D khac
4. Goi E la diém d6i xtimg v6i B qua 4D. BE cit (O) tai F khac B. I 1a mot diém thay
di trén canh AC(I # E). Puong thang B/ cit (O) tai J khac B. Tir C ké dudng thing song
song véi AJ cit FD tai P. Dudng tron (7T') ngoai tiép ABIE cit BC tai Q(Q # B) vacit (O)

tai K (K # B). Chimg minh E,P,Q thang hang va duong thing K/ ludn di qua diém c6 dinh

khi I thay doi.
Huwéng din giai:

Goi D 1a diém chinh giira ctia cung BC va E dbi xung voi B qua
AD nén DB=DE =DC.

PEF =180° — PEB =180° - PBE = BCF vi B,D,C,F €(0)
BD = PC = BFD = DFC = ADEF = ADCF (g.c.g)

= DF la trung truc cua EC.

— PEC=PCE =€4J (do CP//AJ)

Ma €4J = €BI (do 4,B,C,J €(0))

C6 B,Q,E,1 €(T)= OEC = OBl =€BJ

— PEC =OEC va P, O cing phia déi véi EC nén P,Q, E thing
hang.

Puong thang /K cit (O) tai M khac K

(KB,KI)=(EB,EI)(modz) vi B,K,E,I<(T)

(KD,KB)=(AD, AB)(mod z) vi B,D,K, A€ (0)
(KD,KI)=(KD,KB)+(KB,KI)(mod z)=(AD, AB) +(EB, EI')(mod r )

=(AE, AD)+(EB,E4)(mod z) E%(modﬂ) do 4D 14 trung tryc ciia BE = BE | AD

— PKM =90° = DM la duong kinh ctia (O)
Ma D 1a diém chinh giita cung BC chita 4 thi M 14 diém chinh gitra cung BC khong chira
A nén M ¢b dinh. Vay duong thang K7 ludn qua diém M ¢ dinh khi 7 thay doi.
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Cau 58. (Pé thi dé xuat trwdng THPT chuyén tinh Lao Cai — trai hé Hung Vuong lan tha X)

Cho dudng tron (O) va hai dudng kinh 4B, CD. Tiép tuyén véi duong tron (O) tai B
cit ACtai P, PD cat duong tron (0) lan nira tai G. Goi W 1a giao diém cua AG véi BC.
Chtng minh 3 diém O,P,Q thang hang.

Cau59. (Peé thi dé xuat HSG Vung duyén hai va dong bang Bic Bo 1an th VI - trwong THPT chuyén Lao
Cai) Cho AABC c6 tryctdm H , ba duong cao A4, BB, CC,.Goi M, N, P lanluot la trung
diém BC, CA, AB.Goi (W) la dudng tron ngoai ti€p AMNP (con goi la dudng tron Euler
cia A4BC).Kihiéu 4', B', C' la cac giao diém thir hai cla MH , NH , PH va (W). Ching
minh rang A, 4', BB', C,C' ddng quy tai mét diém X nam trén dudng thang di qua trong

tam va truc tam AABC (con goi la dudng thang Euler ciia AABC).
Huwéng din giai:

B M Al

Ta ki hiéu duong tron qua 3 diém 7, U, V'1a (TUV).

Goi O 1 tam dudng tron ngoai tiép tam giac M, N, P. Ta biét rang (W) di qua 9 diém: M,
N, P, A,B,,C,va trung diém AH, BH, CH. Gia sit M’, N’, P’ 1a diém d6i xiémg voi M, N, P qua
0.

Xét phép nghich dao cuc H va giit bat bién (). Phép nghich dao nay bién A4A4A',BB',C,C'
tuong ng thanh cac duong tron (HMM '), (HNN"),(HPP") .

Ta s& chi ra ring truc dang phuong cta (HNN’) va (HPP’) 1a duong thang Euler cta tam
giac ABC (do dudng thang nay bat bién qua phép nghich déo néi trén). That vay:

Truc dang phuong cua (W) va (HNN’) 1a NN”;

Truc dang phuong cua (W) va (HPP’) 1a PP’

Do d6 truc dang phuong cua (HNN’) va (HPP’) di qua H va giao cia NN’ va PP’. Nhung
ta biét rang tam O cuia (W) cling nam trén dudng thing Euler cta tam giac ABC. Do d6 truc ding
phuong ciia (HNN’) va (HPP) chinh 1a dudng thing Euler ciia tam giac ABC.
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