Lagi giai bai hinh hoc VMO 2017-ngay 2

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

Bai toan(VMO 2017-ngay 2): Cho tam gidac ABC nhon noi tiép (O). Lay G la 1
diém nim trén cung BC khong chita O. Goi (ABG)N AC = A, E,(ACG)N AB =
A F. Goi BENCF =K.

a) Chiing minh rang: AG,OG, BC' dong quy.

b) D la 1 diém cung BOC chita O ctia (BOC). GBNCD = M,GCNBD = N. Gia
st MN N (0) = P,Q. Chitng minh rang: (GPQ) luon di qua 2 diém cb dinh.

Lai gidi: a) Trude khi gidi ta chitng minh bo dé sau: "Cho t gidc ABCD noi tiép
(O) khong phai 14 mot hinh thang. Goi AB cit C'D tai E. AD cat BC tai diem F.
Goi L 1a diém Miquel ctia tii gidc toan phan ABCD.EF. Khi d6 OL L EF."

Ching minh: Goi M, N lan luct 1a trung diém ctia AD, BC. Ta c¢6: ZLAD =
180° — LZLAF = 180° — ZLBF = ZLBC. Vay ta ¢6: ALAM ~ ALBN/(c.g.c) do d6
ZLMF = ZLNF hay la L thuoc (FMN). Vay ta thu duge: ZOLF = 90°.

Quay tré lai bai toan ,ta ¢c6: /ZEGF = /ZFGC + /BGE — /BGC = 180° — LA +
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180°— ZA—(180°— ZBOC) = 360° —2/A—180°+2/A = 180°. Do d6 E, G, F thang
hang. Thé thi: /ZKCA = ZAGF, /KBA = ZAGE do d6 /ZKCA + ZKBA = 180°
nén K € (ABC) do d6 ap dung bo dé thi do G 1a diém Miquel cia t gidc toan phan
ABCK.EF nén OG L EF. Goi S la giao diém ctia BC va AK thi OS L EF(dinh
li Borcard). Do d6 G, S, O thing hang nén AK, OG, BC dong quy(dpem).

b)(Loi gidi cia thay Tran Quang Hung-THPT chuyén KHTN): Goi (I) 1a duong
tron ngoai tiép tam gidc (BOC). Ap dung dinh i Pascal cho bo diém suy bién
B,C,D,C, B,G tathay MN di qua giao tiép tuyén tai B, C cb dinh ctia (I) 1a diém
J. Goi MNNBC = T thi theo hang diém diéu hoa co ban thi G(BC, DT) = —1. Goi
JDN(I) = D, X thi X ¢6 dinh va do tt giac BDCX diéu hoa nén G(BC, DX) = —1
nén GX di qua T. Do d6 TX.TG = TB.TC = TP.TQ do d6 (GPQ) di qua X ¢b
dinh. Goi (GPQ)N DX =Y ta thay: JX.JY = JP.JQ = Pjjoy=const do d6 Y
cling ¢d dinh. Vay ta thay (GPQ) di qua 2 diém c6 dinh 1a X, Y (dpem).

Nhan zét: Day 1a bai toan c6 tinh phan loai cao nhat ctia dé VMO nam 2017 va la
bai kho nhat(duge dat & vi tri sé 7). Cau a) kha hay v6i nhiéu hudng tiép can,
161 giai giai trén ctia toi chi 14 1 cach tiép can con c6 nhiing cich khac nhu phuong
tich, truc dang phuong, hang diém diéu hoa... Cau b) kha doc lap va kha kho trong
viéc tim ra dugce cac diém X, Y néu chi ké vé hinh bang tay. Cac tinh chat clia hang
diém diéu hoa, ti gidc diéu hoa da dugdc st dung trong cach giai cd hai bai hinh hoc
nam nay.



