Tim tor mo rong mot bar hinh hoc hay
trong dé chon doéi tuyén Qudng Ninh
2015-2016

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

Tém tat ndi dung: Bai viét dé cap vé mot dé toan hay va nhiéu § nghia tit dé chon
doi tuyén Quang Ninh 2015 dé tit d6 phat trién, md rong len thanh mot s6 bai
toan khac lién quan.

Bai toan 1(Chon d6i tuyén VMO Quang Ninh 2015, ngay 2): Cho tam giac
ABC noi tiép duong tron (O). AA;, BB; 1a cac dudng cao ciia tam gidc ABC. Goi
M la trung diém AB. CM cat (CA,B)),(0) lan lugt tai P,Q. Chitng minh ring:
MP = MQ.

Loi gidi: Goi S = Ai1BINAB, J = SCN(0) # C. Ta dé y rang cac ti giac
A1BAB, JCBA noi tiép nen SJ.SC = SB,.SA; = SA.SB hay 1a J € (CH). Ta da
biét két qua quen thuoc rang: J, H, M thang hang va vuong géc SC thé nen H la
truc tam CM S nén S, H, P thang hang. Goi CH N AB = D thi theo tinh hang diém

1



diéu hoa co ban thi: (SD,AB) = —1 nén MA?> = MB*> = MD.MS = MP.MC =
MQ.MC hay la MP = MQ(dpcm).

Nhan zét: Bai toan trén tuy khong qua kho xong kha hay va néu cho M 1 tam (BC')
trd thanh tam mot duong tron bat ki qua B, C thi két luan trén van dang, ta sé xét
15 gidi bai toan do.

Bai toan 2(Md rong 1 bai toan 1): Cho tam giac ABC noi tiép duong tron (O).

(J) 1a 1 duong tron qua B,C cat AB, AC tai E, F. Goi AJ cit (AEF) tai P # A.
Goi AJ N (0) = A,Q. Ching minh réng: J I trung diém PQ.

Loi gidi(Truong Manh Tuan-THPT chuyén HSGS): Goi I la tam (AEF).
Ta thay rang: AIJO la 1 hinh binh hanh do d6 JI* — [A* = AO* — JO? do d6
JP.JA=—JQ.JA hay JP = JQ(dpcm).

Nhan zét: Ta quay lai bai toan thit nhat, khi goi CH N (0) = C, T thi ta dé thay
DH = DT hay la MH = MT. Diéu nay ciing chinh 1a ¥ tuéng md rong tiép theo
ctia bai toan 1, thay H bing giao diém 2 duong chéo ciia dudng tron bat ki di qua
B, C. Bat ngo 1a khi toi doc mot tai lieu khac thi thay bai toan nay chinh 1a mot dé
thi da dugc tac gida Nguyén Minh Ha dé nghi trén cudc thi toan Mathley.

Bai toan 3(Md rong 2 bai toan 1,Mathey, Nguyén Minh Ha): Cho ti gidc
ABCD noi tiép duong tron (O). Giast ABNCD = E,ADNBC = F,ACNBD = 1.
(FAB),(FAC)NFI = K,L # F. Ching minh rang: EK = FL.
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Lai gidi 1(Nguyén Van Linh)(Ban doc tu vé hinh): Loi gidi stt dung cong cu
ti s6 phuong tich da khai thac triet dé cac gia thiét ctia bai toan. Goi H = FONF1.
Goi M, N la trung diém ctia AD, BC. Theo dinh i Borcard thi: EO L FI. Vay

> £ P MADMFE
A, M, N, H,O dong vién. Ta thay rang: M/(FAB)

= ———— = —1. Hoan toan
PM/(FCD) MD.MF

P .
tuong ty thi: — 48 — 1 do d6 (FMN), (FAB),(FCD) déng truc. Do H €
N/(FCD)
P HK.HF : )
(FMN) nen 248 1 Do d6 ——— = —1 = H la trung diém K L. Dén
Pyyrep HL HF

day ta thay dpcm.

Loi giai 2: Bai toan chiing minh v6i truong hgp nhu hinh vé cac truong hgp khéc
chting minh tuong ti. Viéc tan dung dugc bai toan 2 chinh 13 mau chdt trong viec
giai bai toan 3 nay. o) day toi xin gidi thiéu 16i giai cia minh cho bai toan 3. Trudc
khi gidi bai toan ra can c6 2 bo dé:

Bo dé 1: "Cho tit gidc ABCD nai tiép (O) khong phai 1a mot hinh thang. Goi AB
cat CD tai E. AD cit BC tai diém F, goi giao diém 2 dudng chéo tit giac 1a I. Goi
L 1a diém Miquel clia ti giac toan phan ABCD.EF. Khi d6 O,I,L 1. EF."

Chitng minh(Ban doc tu vé hinh): Goi M, N lan lugt la trung diém ctia AD, BC.
Ta c6: LLAD = 180° — ZLAF = 180° — ZLBF = ZLBC. Vay ta c6: ALAM ~
ALBN(c.g.c) do d6 ZLMF = ZLNF hay la L thuoc (FMN). Vay ta thu duge:
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/OLF = 90°.
Bé dé 2: Chinh 13 Bai toan 2.

Quay trd lai bai toan, goi J 1a diém Miquel cta t gidc toan phan ABCD.EF. Ap
dung b6 dé 1 va dinh li Borcard thi: O, I,.J thing hang va cling vuong géc EF dong
thoi I 1a truc tam AOEF nén FI 1L OFE. Goi FON(FAB),(FCD) =U,V # F, ap
dung b6 dé 2 thi: O la trung diém UV. Goi P la trung diém KL ta c6: AJKL ~
AJOU(g.g) do d6 AJKP ~ AJUO(c.g.c) vay £LJPI = Z10U = ZJEI vay tu giac
JIPE ndi tiép hay 1a ZIPE = 90° hay 1a IF | EP ma FI 1. OF nén E, P,O théng
hang do d6 FP 1L KL hay thu dugc AEKL can tai £ = EK = EL(dpcm).

Nhan zét: Nhin qua ba bai toan & trén dac biéet 1a cac truong hgp mé rong & cac bai
toan 2, bai toan 3 thi ta dat ra cau hoéi liéu c6 thé thay cat tuyén qua A nhu & hai
bai trén bang cat tuyén bat ki qua A hay khong. Dé tra 10i cau héi dé toi xin néu ra
bai toan tong quat.

Bai toan 4(Tong quat bai toan 1,2,3): Cho tam gidc ABC noi tiép (O) va 1

duong tron (K) qua B, C cat AB, AC tai cac diém E, F. Mot duong thang d bat ki
qua A cit (AEF), (O) tai cac diem M, N. Ching minh ring: KM = KN

Lai giai 1(Nguyén Duy Khuong): Ta chiing minh trong truong hop hinh vé trén
céc truong hop con lai ta ching minh tuong tw. Goi L,A = (AEF) N (0), cha y
AL, EF, BC dong quy tai diém S nén theo dinh 1i Borcard cho ti giac toan phan

4



BEFC.AS thi: ZLKA =90° Goi AKN(AEF),(0) = P,Q # A. Goi J 1a trung diéem
MN. Theo bai toan 2 thi: K la trung diem PQ. Ta c6: ALMN ~ ALPQ(g.9)
néen ALJM ~ ALKP(c.g.c) do d6 ZLJM = /LKP nén L, A, J, K dong vién vay
LKJA=/KLA =90° do d6 KJ la trung truc M N hay la KM = KN (dpcm).

L&i giai 2(Truong Manh Tuan-THPT chuyén KHTN)(Ban doc tu vé hinh):
Xét phép nghich ddo tam A ti s6 AE.AB ta chuyén bai toan thanh nhu sau: "Cho
tam giac ABC, duong tron B,C cit AB, AC tai B',C’. Mot cat tuyén qua A cat
BC,B'C" tai M',N'. Gia stt B'C' N BC = X. Ta can chitng minh: KX 1a phan giac
ZN'KM'."

Ta di chiing minh bai todn mdi nay, goi cat tuyén qua A cat KX tai W, AX N
BC,BC' = U,V.

Ta c6: K(XA, M'N'") = (WA, M'N") = LOWA, M'N")=L(XA,UV) = (XA UV) =
—1 nén ta thu dugc dpcm.

Nhan zét: O 16i gidi 1, viec tan dung két qua bai toan 2 chinh 1a phuong phap hitu
hiéu nhat dbi v6i ca bai toan 3 ciing bai toan tong quat. Con & 16i giai 2 viec st
dung phép nghich dao dé doi cau hinh da gitp don gidn bai toan di nhicu. Bai toan
tong quat con c6 mot 15i gidi khac cling bing cach st dung phuong phép tuong tu
16i giai 1 bai toan 3 xong kha dai nén t6i khong trinh bay & day.

Khai thac tinh chat ¢ cau hinh bai toan 3 ta thu dugc bai toan sau, viéc khai thac
tinh chat mot bai toan 1a cong viéc hét sitc thi vi bdi né sé gitp lien hé nhiéu kién
thiic da biét vé cau hinh do.

Bai toan 5(Nguyén Duy Khuong): Cho tam giac ABC noi tiép duong tron (O).
Mot duong tron (K) qua B,C cit AB, AC tai E,F. Gia st EF N BC = L, goi
LK N (0) = M,N. Chiing minh rang truc tam AAMN nam trén (AEF).



L3i giai: Duong cao qua A clia tam gidc AMN cit (AEF),(ABC) lan lugt tai
cac dibm H,P # AL APNMN = T. Ap dung bai toan 3 cho cic dudng tron
(0),(AEF),(K) thi: T 1a trung diém HP do d6 TH.TA =TP.TA=TM.TN nén
hién nhién thu duge H 1 tryc tam tam giac AM N (dpcm).

Ban doc thit siic v6i bai toan sau, 16i giai rat tuong tit bai toan 5:

Bai toan 6(Nguyén Duy Khuong): Cho tam giac ABC noi tiép duong tron (O).
(K) 1a 1 dudng tron thay doi qua B,C cat AB, AC tai F, E. Mot duong thang d
qua A cit (0),(AEF) tai cac diém thit hai P,Q. Goi R la trung diém PQ. Goi
KRN (O)=M,N. Ching minh rang truc tam AAMN nam trén (AEF).

Cubi ciing xin dé cap hai bai toan tong quat do ban Nguyén Quang Trung, THPT
chuyén Hoa Binh dé xuat.

Bai toan 7(Nguyén Quang Trung): Cho tam giac ABC va cac diém F, E lan
lugt bat ki ndm trén cac canh AC, AB. Duong trung triyc ctia BF, CE cat nhau ¢ K.
Mot cat tuyén qua A cat (O), (AEF) tai cac diem @, P khac A. Ching minh ring:
KP = KQ.



Lai giai(Nguyén Duy Khuong): Goi O’ la tam (AEF), goi J,A = (AEF) N
(O). Ta dé y ring: AJBF ~ AJCE(g.9) nén AJMF ~ AJNE(c.g.c) hay la
J,A,N,M, K dong vien nén ZKJA = 90°. Goi R, S lan lugt déi xing O’, O qua
A thi ZRJA = /KJA = ZSJA = 90° nén J, R, K, S thing hang do d6 OO’ di
qua trung diém AK (theo tien dé Euclid). Do d6 AO'KO 1a 1 hinh binh hanh. Goi
AK N (AEF),(0) = A, X,Y, do —O’'A*> + KO”? = —OK? + OA? hay la Pk, =
—Pxjapr) nén KX. KA = —KY.KA hay K la trung diém XY. Goi T la trung
diém ctia PQ thé thi dé thay AJTP ~ AJKX(c.g.c) nén J, A, K, T dong vién suy
ra /ZKTA=/KJA=90°nén KP = KQ(dpcm).

Bai toan 8(Nguyén Quang Trung): Cho tam giac ABC, E, F bat ki tren AC, AB.

P ) MF NE
Lay lan lugt cac diem M, N trén canh AB, AC' sao cho VB - NC -~ k , duong
thang qua M, N vuong géc v6i AB, AC cit nhau tai K. Mot cat tuyén qua A cit
. HP
(AEF), (ABC) tai P,Q, ha KH vuodng goc xuong PQ thi 0 = k.



v 2 = A% PM/(AEF P(N/(AEF
Loi giai 1(Nguyén Quang Trung): Ta thay rang: P((M//((ABC’)) = PEN;EABC’; =

% = k ma dé thay (AMN) dong truc véi (EAF) va (ABC) nén Z—g =
k(dpcm).

Ldi giai 2(Nguyén Duy Khuong): Goi J, A = (AEF)N(0), O’ la tam cta (AEF).
Lay cac diem T, S d6i xiing A qua O, 0. Ta dé thay rang: AJBF ~ AJEN(g.g) do
do AJFM ~ ANJEN(c.g.c) nén J, M, K, H, N, A dong vien. Do dé J,T, K, S thang

PH KT KT EN
PH

Nhan xét: Hai bai toan tong quat trén cuc ki thu vi, diic biét 1a bai toan cudi cling
151 giai 2 1a mot 16i gidi hét stic so cap vdi kién thitc THCS ciing hiéu duge, dé 1a
161 giai ma toi da tiép ndi khi c6 duge 16i gidi bai toan sb6 7. Cach lam bang ti s6
phuong tich 6 18i giai 1 bai toan 8 1a kéo dai xuyeén sudt qua cac bai toan md rong
ciing nhu téng quat xong kha 1a khé nidm bit néu khong c6 hidu biét day da ve ti
s6 phuong tich. Bai toan gbc ciing nhitng bai toan tong quat con c6 nhiéu tinh chat
kha tht vi xong t6i muén nhuong lai cho ban doc tim toi, lam duge mot bai toan 1a
t6t nhung biét dao sau them cac tinh chat va tong quat duge bai toan dé thi thuc su
chinh 13 muc dich can huéng dén mdi khi gidi toan.



