L&i giai cho bai toan hinh hoc trong dé
VMO 2017-ngay 1

Nguyén Duy Khuong-chuyén Toan khoa 1518-THPT chuyén Ha Noi Amsterdam

Bai toan(VMO 2017-ngay 1): Cho tam giac ABC nhon noi tiép dudong tron (O)
khong can. Goi cac duong cao BE,CF cat nhau 6 H. AH N (0) = A, D.

a) Goi I 1a trung diém AH. Goi EINBD = M, FINCD = N. Chitng minh ring:
MN 1 OH.

b) Goi (AEF) cit (0), AO lan lugt tai cic diém R, S # A. DE,DF &t lai (O) tai
cac diém thit hai P,Q. Ching minh ring: BP,CQ, RS dong quy.

L&i giai: a) Ta thay: I la trung diém cta AH nén ZIEH = /IHE = /AFE =
/ZACB = Z/ZHDB(chi y AFHE, BFEC la cac ti giac noi tiép) suy ra IEDB noi
tiép. Chiing minh tuong tu thi JFDC noi tiép. Ta dé ¥ rang: I, F, E cung nim
tren dudng tron Fuler ciia tam giac ABC nén M, N nim trén truc dang phuong ctia

(O) va duong tron Euler do d6 chii ¥ tam duong tron Euler 1a trung diem OH nén
OH L MN(dpcm).



b) Trudc tién ta dé y ring: BP,CQ, EF dong quy theo dinh li Pascal cho luc giac
noi tiép RAPCDB, ta chiing minh giao diem BP,CQ, EF la trung diem EF. Goi
S 1a chan dudng cao ha tit A len BC. Ta dé thay ring: S la trung diem HD. Ta

, . . EF  BF
de y thay AFEB ~ AHES(g.g). Goi J la trung diem EF thi: TE = fg SWra
FJ BF

TE = Fp SWra ANJFB ~ ADHE(c.g.c) vay ZABJ = ZHDE = ZABP nén

B, J, P thang hang. Do d6 BP,CQ, EF dong quy tai trung diem EF. Ta dé y ring:
AS, AH dang giac trong géc ZBAC nén FHSE 1a 1 hinh thang can. Ta c6 két qua
quen thuoc 1a R, H, L thang hang(L 1 trung diém BC) do d6 chd y rang: LF, LE la
cac tiép tuyén dén (AEF) néen RFHE la 1 tu gidc dieu hoa nén S(RH,FE) = —1
ma SH|EF nén theo tinh chat hang diém diéu hoa thi: RS chia doi FF. Vay
RS, BP,C(Q dong quy.

Nhan zét: Trén day 1a 16i giai ciia toi, néu cac ban dé y thi sé thay ring phan b) bai
toan 1a sy ghép lai clia mot ba bai toan nhé. Trong d6 viec BP,C(Q cat nhau tai
trung diém EF da dugc dé cap trong tap chi Epsilon s6 thang 6/2015 bdi tac gia
Tran Quang Hiing.



