Tran Quang Hung - truong THPT chuyen KHTN 1

Hai bai hinh hoc thi 0518{14(161 tuyen PTNK nam

Tran Quang Hung

Tém tat ndi dung
Bai viét nay sé xoay quanh vi phat trién hai bai hinh hoc thi chon doi tuyén PTNK nam
2014 bang cac cong cu hinh hoc thuan tiy.

Ky thi chon doi tuyén PTNK ngay thit nhat c6 bai hinh hoc nhu sau

Bai 1. Cho tam gidc ABC noi tiép duong tron (O) c6 tam O, B,C c¢6 dinh va A di chuyén trén
(O). (I) 1a dudng tron noi tiép tam giac ABC. (O;) la dudng tron qua A, B tiép xuc (1) tai E. (Og)
la duong tron qua A, C tiép xuc (I) tai F'. Phan giac ZAEB cat (Oq) tai M va phan giac LZAFC
Cét (02) tai N.

a) Chitng minh rang ti giac EFMN noi tiép.

b) Goi J la giao ctia EM va FN. Chiing minh ring dudng thang I.J luon di qua mot diem co
dinh.

Nhan xét. Sé thi vi néu ta so sanh bai toan v6i bai thi chon doi tuyén Romani nam 2006 [2]. Hai
bai toan c6 chung mot cau hinh va ¥ tudng. Tuy nhieén cach tiép can bai thi chon doi tuyén PTNK
theo ¥ a) va b) nhu trén 1a mot cach di hay, bai toan thi nhu vay tré nén c6 ¥ nghia. Tuy vay viéc
cho xuat hien diém c6 dinh O ngay trong dé bai lam cho bai toan tré nén dé dang hon. Do dé toi
xin dé xuat mot bai toan tong quat hon nhu sau

Bai 2. Cho tam gidc ABC. Duong tron (K) thay doi tiép xtic CA, AB. Duong tron (M) qua A, C
tiép xuc trong (K) tai E. Duong tron (N) qua A, B tiép xtc trong (K) tai F. Phan giac cac goc
ZAEC va ZAFB cat nhau tai L. Chiing minh ring dudng thang K L luon di qua mot diém c6 dinh
khi (K) di chuyén.

Hinh 1.
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Loi giai. Goi (K) tiép xtic CA, AB tai G, H. Theo mot bd dé quen thudc thi EG 1a phan giac
ZAEC do d6 EG di qua L va cat (M) tai trung diém P ctia cung AC khong chita E. Tuong tu

FH di qua L va cat (N) tai trung diém Q ctia cung AB khong chiia F. D& thay PM, QN la trung
tryc cia CA, AB nén PM, QN cat nhau tai tam ngoai tiép O ciia tam giac ABC. Ta sé chitng minh
rang FG, FH dong quy v6i KO nhu vay KL sé di qua O c¢6 dinh, that vay.

Trude hét ta c6 AP?— AQ? = PG.PE—QH.QF = (KP*— KG?)— (KQ*>— KH?) = K P>~ KQ’.
Tudo PQ L AK 1 HG. Vay PQ || HG. Tam giac OPQ va KGH c6 cac canh tuong ting song song
nén tt d6 OK, PG, QH dong quy. Ta c6 diéu phai chitng minh. O

Nhan xét. Diéu tha vi clia bai toan trén la phai doan nhan duge diém c¢6 dinh O la tam ngoai tiép
tam giac ABC. Khi duong tron (K) 1a dudng tron noi tiép ta nhan lai duge bai toan thi.

Trong k¥ thi chon doi tuyén PTNK ngay thit hai c6 bai hinh hoc nhu sau

Bai 3. Cho tam gidc ABC khong can c6 [ 1a trung diém ctia BC. Duong tron (I) ¢ tam I di qua
A cat AB, AC lan lugt tai M, N. IM,IN cat (I) tai P,Q. Goi K la giao clia PQ véi tiép tuyén clia
(I) tai A. Chiing minh rang K thuoc BC'.

Nhan xét. Day thuc chat 1a mot bai chiing minh dong quy va 13 mot bai toan hay c¢6 y nghia. Tuy
vay diéu kien trung diém I ctia BC c6 thé thay thé duge. Sau day ching toi xin gidi thieu va ching
minh mot bai toan tong quat hon

Bai 4. Cho tam giac ABC v6i K 1a mot diém trén trung truc BC. Dudng tron (K) di qua A cit
CA, AB tai E, F khac A. Goi M la trung diém BC. ME, MF cit (K) tai Q, P khac E, F. Chiing
minh ring PQ, BC va tiép tuyén tai A cta (K) dong quy.
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Loi giai. Goi AM cat (O) tai R khac A. Cha ¥ M 1a trung diem BC va BC vuong goc véi K M.
Ap dung bai toan con budm cho ti gisfc AERQ suy ra RQ di qua B. Tuong tu RP di qua C. Goi
duong tron ngoai tiép tam giac AQB cat BC tai N khac B. Goi tiép tuyén tai A cia (K) cat BC
tai T. Ta dé& thay ZANB = 180° — ZAQR = ZAPR = /TAR suy ra ZAMT = /TAN hay TA
tiép xtc duong tron ngoai tiép tam giac AMN. Ta lai c6 LZQNB = ZQAB = ZQPM suy ra ti giac
PQNM noi tiép. Tit d6 ta ¢c6 TM.TN = TA? nén T nam trén truc dang phuong ciia dudng tron
(K) va duong tron ngoai tiép tit gihc PQN M hay T thuoc PQ. Ta c¢6 diéu phai chitng minh. O
Nhan xét. Khi K trung v6i M ta thu lai duge bai toan ban dau.

Cac ban hay cling luyén tap mot so bai toan tuong tiu sau

Bai 5. Cho tam giac ABC véi duong cao AD, BE,C'F va dudng tron noi tiép (I). Duong tron qua
B, C tiép xtic (1) tai X. Tuong tu ¢6 Y, Z. Goi M, N, P la trung diém AD, BE,C'F. Chiing minh
rang XM,Y N, ZP dong quy.

Bai 6. Cho tam giac ABC ¢6 dudng tron bang tiép goc A, B, C la (1,,), (1), (1.). (1,) tiép xtc BC
tai D. Duong tron qua B,C tiép xic v6i (I,) tai X. Tuong tu c6 E, F,Y,Z. Chiing minh rang
DX, EY,FZ dong quy.

Bai 7. Cho tam gidc ABC trung tuyén AM. Duong tron (M) qua A cidt CA, AB tai E, F khac
A. EM, FM ¢t (O) tai P,Q khac E, F. PQ cit CA, AB tai K, L. FK, EL c&t (M) tai G, H khac
E,F. GH cat BC tai T. Chiing minh réang T'A tiép xtuc (M).

Bai 8. Cho tam giac ABC véi K thuoc trung tric BC va M 1a trung diém BC. Dudng tron (K)
qua A cit CA,AB tai B, F khac A. EM,FM cat (O) tai P,Q khac E,F. PQ cit CA, AB tai
K,L.FK,FEL cit (K) tai G, H khac E, F. GH cat BC tai T. Chiing minh rang T'A tiép xuc (K).
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