T bai hinh ngay 1 trong dé Lang Son

TST 2016-2017 téor mot lop bar ching
minh tiép xic

Nguyén Duy Khuong-chuyen Toan khod 1518 THPT chuyen Ha Noi Amsterdam

Bai toan 1(Trich dé Lang Son TST 2016-2017): Cho tam giac ABC nhon noi
tiép duong tron (O) ¢6 I 1a tam noi tiép tam gidc. (O) qua C' tiép xic Al tai I cit
AC,(0O) lan lugt tai cac diem E, H.

a)Chiing minh ring: HFE chia doi Al.

b)(0s) qua B tiép xiic Al tai I cit AB, (O) lan lugt tai cic diém F,G. Ching minh
rang: (EIF) tiép xuc (GIH).

Loi gidi(Nguyén Duy Khuong):a) Ta c6: /ZFHI = /ECI = ZAIE. Lai c6:
ZAEH = 180° — ZHEC = LACH + /IAC = ZIAH do d6 néu goi S la giao diém
cia HE va AT thi dé thay AAES ~ AHAS(g.g) va ASTE ~ ASHI(g.g) do d6 thu
duge: SI? = SA? = SE.SH hay la S 1a trung diém AI(dpcm).

b) Hoan toan tuong tu phan a) ching ta chiing minh duge: GF di qua trung diém
AI. Vay la dé thay rang: SF.SG = SE.SH(= AS?). Do d6 FGHE noi tiép, goi Iz
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1a tiép tuyén (IGH). Ta thay rang: ZxIFE = ZxIH + /HIE = ZACH + ZHGI =
LA+ /B

LIGF+/FGA=ZAGH+ZACH = Z50 52 Lai o6 ZEFI = /GHE+/SIG =
/B /A A+ /B
SC+LGBA+ S — LAHG = + Do d6 /zIE = /EIF hay la Iz cing

tiép xuc (EIF). Vay (EIF) tiép xtc (GIH)(dpcm).

Bai toan 2(Trinh Huy Vi): Cho tam gidc ABC ¢6 dudong cao AH. Goi X,Y lan
lugt 1a chan duong vuong goc ha tit H xuéng AC, AB. Z la giao diém clia BX va
CY. Ching minh ring (XY Z) tiép xuc (A; AH).

Loi gidi(Nguyén Duy Khwong): Quay tré lai bai toan: Goi XY cat BC tai diem
L. Goi LA cat (ABC) tai diém P. Lay J d6i xtiing H qua LA. Ta c6: tii gidc AY HX
noi tiép nén LY XH = ZHAB = Z/YHL do d6 ta c¢6: LH> = LX.LY = LB.LC =
LP.LA do dé P thuoc (AH). Do J déi xting H qua LA nén theo phép vi tu ti s6 2
tam H thi J thuoc (A; AH). Lai c6: J d6i xiing H qua AL nén ZLJA = 90° suy ra
LJ 1a tiép tuyén dén (A; AH).

Goi T la tam (BCXY) theo dinh li Bocard thi Z la truc tam tam giac ALT. Goi
TZ cit AL tai diém P'. Goi AT cat LZ tai Q thi LP".LA = LZ.LQ = LM.LN (hé
thitic Maclaurin)= LX.LY = LB.LC suy ra P’ thuoc (O) do d6 P trung P'. Vay
T, Z, P, H thing hang. Do d6 P,.J, Z, H thang hang. Ta chi can ching minh J thudc
(XY Z) khi d6 hién nhien LJ 1a tiép tuyén t6i (XY Z). Tit gidc LXZY noi tiép khi
va chi khi ZZJY = /ZXY = /ZCH hay ti giac JCHY noi tiép hay Z c6 cung



phuong tich t6i 2 dudng tron (BCXY) va (A; AH). Goi (A; AH) cat (BCXY) tai
cac diem M, N.

Ta c6: AH? = AM? = AN? = AX.AC = AY.AB do d6 AM, AN lan lugt 1a tiép
tuyén dén (BCXY). Do d6 quen thudc la ta thay rang: BX,CY, M N dong quy tai
1 diém chinh 1a Z(Goi M N cit Y B, CX tai cic diém E, F sit dung hang diéu hoa co
ban ta co:

(AEYB) = (AFXC) = —1 do d6 BX,CY, M N dong quy). Vay hién nhién: phuong
tich tit Z t6i (BC XY )=phuong tich tit Z t6i (A; AH) do d6 ti gidc JOHY noi tiép
va do d6 JXY Z noi tiép vay ma dé thay LJ 1a tiép tuyén t6i (XY Z) do d6 (XY Z)
tiép xtc (A4; AH) tai J(dpem).

Bai toan 3(Dé thi trudng dong Toan hoc Mién Nam 2014): Cho tam giac
ABC ¢6 AB < AC va céac duong cao AD, BE,CF dong quy tai diém H. EF cit
BC tai diéem G. K la hinh chiéu ctia H len AG. AH cat EF tai diém L. Trung truc
LD cit HG tai diém P. Goi N la trung diém EF. Ching minh ring: (KGN) tiép
xic (DPL).

Loi gidi: Ta dé thay K, H, M thang hang(M la trung diém BC) dong thoi G H vudng
géc AM tai diém I. Goi S 1a trung diém doan LD. Chd ¥ theo hang diém diéu hoa
co ban thi (GD, BC) = —1 do d6 xét phép chiéu xuyén tam F thi (AH,LD) = —1
do d6: HL.HD = SH.H A(theo hé thitic Maclaurin)= HP.HI(do tit gidc APSI noi
tiép duong tron duong kinh AP) vay L thuoc (PID). Do N la trung diém EF nén
ta thay ZMNG = ZGIM = 90° = ZGKM nén ta thay 5 diém G, K, N, I, M dong
vien. Dén day bai toan don gian di nhiéu. Goi J la trung diém AH.




Ta thay ring: JI? = JA? = JL.JD(he thitc Newton cho hang (AH, LD) = —1) nén
IJ tiép xtc (DPL). Hién nhién ring I.J tiép xic v6i (KGM) hay (KGN). Vay I.J
1a tiép tuyén chung ctia 2 dudng tron nay hay ta c6 dpem.

Nhan zét: Bai toan trén thé hien tu duy ching minh tiép xtc qua viéc tim ra tiép
diém rat rd6 rang. T d6 ching minh tryc tiép van dé bang céac bién doi xoay quanh
no.

Bai toan 4(Tran Quang Hung): Cho tam giac ABC noi tiép dudng tron (O). AD
la duong kinh (O). E, F 1a hinh chiéu diém P len CA, AB.PD cit trung tryc EF tai
diéem K. (K) qua E, F cit CA, AB tai cac diém M, N khac E, F. Chitng minh ring
cac dudng thang EF, M N, BC cat nhau tao thanh tam giac c6 dudng tron ngoai tiép
tiép xuc (O).

L&i gidi(Truong Manh Tuédn-11 Toan 1-THPT chuyén KHTN): Day la 1ai
giai ctia ban Tuén dang trén muc "Maéi tuan mot bai todn" trén blog ctia thay Tran
Quang Hung.

Tru6e tien xin phat biéu mot bo dé(dé danh ching minh cho ban doc).

Bo dé: Cho tam giac ABC ndi tiép (O) c6 AP 1a duong kinh ciia (O). Mot dusng
tron (K) qua B, C cit AC, AB tai E, F. Goi (AEF) cit (O) tai diém thit hai L khac
A. Khi dé: L, P, K thang hang.

Quay trd lai bai toan ap dung bo dé trén ta thu duge (ABC), (AEF),(AMN) dong
quy tai 1 diém khac A 1a L. Goi X,Y, Z lan lugt 1a giao diém ctia M N véi EF;EF
v6i BC;MN véi BC. Ap dung tinh chét truc ding phuong doi mot giao nhau cia
3 dudng tron: (AMN),(AEF),(EFMN) ta c6: AL, MN,EF dong quy tai X. Do
do cht y L 1a diém Miquel ctia Y, M, N tng véi (ABC) va ctia X, M, N véi (AEF)
nén ta c6: (LX,ZX) = (LM,EM) = (LY, ZY)(modr). Vay ti giac LXY Z noi
tiép. Goi d 1a tiép tuyén tai L ctia (O). Thé thi: (d,LX) = (d,LA) = (LB, AB) =
(LY, XY )(modr). Vay d cling 1a tiép tuyén cia (XY Z). Hay la thu duge dpem.

Bai toan 5(Kiém tra Titan School 8/2016): Cho tam giac ABC noi tiép duong
tron (O) c6: H la truc tam va AM 1a trung tuyén tam giac ABC. AM cat lai (O)
tai diem N. Ba dudng thang: qua H vuong goc AN, BC, KN cit nhau tao thanh
tam gidc XY Z. Chiing minh rang: (XY Z) tiép xtc (O).
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Loi gidi(Nguyén Duy Khuong):

Goi tia M H cit (O) tai diem J, goi AD la duong cao clia tam giac ABC. Hién nhien
ta c6: AJ, HP,MD la cac duong cao ciia tam gidc AHM suy ra AJ, HP, BC' dong
quy tai diém Y. Hay la A, J,Y thing hang.

Ta di chiing minh réng J thuoc (XY Z). Ta c6: HDY J noi tiép do d6 XY JZ noi
tiép khi va chi khi:

(JX,KX) = (AH, JH)(modr) hay 1a ti giac JHK X noi tiép.

Lai ¢6: (JK,XK)=(JA,NA)=(JD,YD) = (JH,Y H)(modr) vay ta c6: JHKX
noi tiép hay 1a J thuoc (XY Z). Vay tic 1a J thuoe (XY Z) va (O). Vi J thuoc (O) va
(XY Z) ma A, J,Y thang hang nén khi goi Y G, AL 1a cdc duong kinh (XY Z) va (O)
thi GJL L YA, tacé: ZJGY = /JXY = /JKA = /JLA do d6 GY ||AL vay hién
nhien AGJY ~ AAJL do I, O lan lugt la trung diém GY va AL nén Z1JY = ZOJA
hay 1a thu dugc I, J,0 thang hang hay (XY Z) tiép xtc (O)(dpcm).

Nhan zét: Bai toan nay khong kho va cach lam trén ciing chua hén 14 ngin nhat
xong toi rat thich ¥ tudng vi tu & phan cudi. Cac ban hay thit tim mot vai 1oi gidi
khac xem sao.



