Cac chuyén de hinh hoc danh cho cac ban
THCS(S6 2)

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

D6i diéu vé chuyén muc: o) chuyén muc méi md nay t6i sé trinh bay cac chuyén
deé lien quan téi hinh hoc phang qua céc ki thi vao 16p 10, thi chon HSG TP 16p 9.
Maéi thang toi sé viét mot chuyén dé nhu vay. Mong cac ban ting ho, dac biét 1a cac
ban 16p 9 sip chuan bi budc vao ki thi chuyén cam go. Do gidi han kién thiic cho
hoc sinh 16p 9 rat kho tranh viéc cac 10i gidi c6 lac sé kha 1a dai(do phai xét nhicu
truong hop hinh vé khac nhau) mong cac ban, thay co thong cam.

Bat dau tit s6 nay toi sé viét mot sd chuyén deé lién quan t6i cac dinh 1i hinh hoc
thuong xuat hién dudi dang dé thi hosic 4p dung dé lam cac bai thi HSG 16p 9 ciing
nhu 13 thi vao 10. Viéc man ving cac kién thitc nay sé 1a nén tang kién thic hinh
hoc chuyén & cap 3, dong thoi 1a cach dé ching ta tiép can mot bai toan mot cach
dé dang hon. Viéc trang bi nhitng chiéc "can cau" khac nhau sé gitp cac ban dé lia
chon dé cau nhiing "con cd" to nhd khac nhau.

Chuyén dé 2: Tw gidc toan phan va diém Miquel

Nhan zét: Hinh vé nhu trén duge goi 1a 1 ti¢ giac toan phan ABCDEF. Cau hinh
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ve t1t gidc toan phan da dude nghién ctu tir 1au doi va c6 kha nhiéu tinh chat rat tha
vi. Sau day xin di vao chi tiét cac tinh chat co ban ctia cau hinh nay.

Tinh chat 1: Cac duong tron ngoai tiép clia cac tam giac AEF, DEB, ABC, FDC
ciing di qua 1 diém goi 1a diém Miquel ctia ti gidc toan phan.

Chitng minh: Ta goi (DEB) N (AEF) = M, E. Ta ching minh M € (ABC). Tuong
tuvéi M € (ADC). Ta chitng minh véi trudng hgp nhu hinh trén céac trudng hop hinh
vé khac ta ching minh tuong tu. Do M € (DEB) do d6 ta c6: ZBMC = ZFDC
lai c6 M € (AEF) nén ta c6: ZEMA = 180° — LAEF suy ra: ZBMA = 180° —
LAEF + /FDC = 180° — LACB suy ra M € (ABC)(dpcm).

Tinh chat 2: Goi Oy, Os, O3, 04 lan lugt 13 tam ngoai tiép cac tam giac DEB,AEF,
ABC,DFC. Khi d6 Oy, 0y, 03,04, M dong vien (M la diém Miquel ctia tit giac toan
phan).



Chaing minh: T tinh chat 1 thé thi M € (FDC) do d6 0,04 la trung tryc cla
DM. Tuong tu ta cing c6 0405 la trung tric cua M F. Do do, ta ¢6: Z0,0.M =
180° — LZMED. Tuong ti ta ciing c6 ngay rang: ZMO,04, = ZMED . Do d6 ta
thu ngay duge M € (0;0,0,). Hoan toan tuong ty ta ciing ching minh duge rang
M € (010503). Do d6 ta thu duge dpem.

Tinh chdt 3(Duong thing Gauss): Cho ti gidc toan phan ABCDEF. Goi trung diém
AC,BD,EF lan lugt 1a H,I,.J. Khi d6 H, J, I thang hang.



Chaing minh: Goi cac diem K, G, L 1a trung diem ctia BE, BC,C'E. Thé thi ta nhan
thay: I,G, K 1a duong trung binh tam giac BDE. H,G, L 1a duong trung binh tam
giac CAE. J, L, K la duong trung binh tam gidc FFBE. Do d6 ta thu duge(nhd dinh

HG JL IK AB FC DFE
Ii Thales): 7L TR IC = EED_C = 1(do ap dung dinh li Menelaus thuan
v6i tam gidac BC'E ¢6 cat tuyén ADF). Vay ap dung dinh li Menelaus dédo cho tam
giac GLK ta c6 ngay: H,.J, I thang hang(dpcm).

Trén day la ba tinh chat rat hay dude st dung trong cac ki thi vao 10, thi HSG 16p 9
vé cau hinh nay. Vé co ban di thi ta can phai ching minh lai cic tinh chat nay méi
duge st dung. Nhung & day to6i gi6i thiéu chiing nhdm muc dich gitp cic ban c¢6 kha
nang nhan biét duge cau hinh t gidc toan phan va cé cac phuong huéng gidi trong
lac thi. T gidc toan phan con nhiéu tinh chat rat hay khac xong toi sé gidi thieu
ching dué6i dang bai tap & céc chuyen dé khac(cic ban hay dén doc cac chuyén dé
tiép theo). Bay gi dé luyén tap ching ta sé giai mot s6 bai tap lien quan.

Bai toan 1: Cho ti gidc toan phan ABCDEF. Goi O, Oy, O, lan ludt 1a cac tam
ngoai tiép cac tam giac CDE, AEF, DFB. Chiing minh riang triyc tam tam gidc
0,00, nam trén EF.



Lai giai: Goi M la diém Miquel ciia ti giac toan phan ABCDEF. Khi dé ta c6
duge M nam trén (BF D) va dong thoi ndm tren (0,0,0,). Do d6 M déi xiing D qua
0,0, va dong thai M déi ximg F qua O,0,. Tit dé sit dung dinh 1f vé duong thing
Steiner thi ta thu duge tryc tam tam giac O,0,0, nam tréen DF hay EF(dpem).

Bai toan 2: Cho tam gidc ABC noi tiép duong tron (O). Mot dusng thang [ di qua
D cét AB va AC tai E va F. Duong tron qua 3 diém 1a B, E, D cit lai duong tron
(O) tai diém thit hai la M. MD va MF cat lai (O) tai P va N. Chitng minh ring;
ABNP la hinh thang.



Loi giai: St dung tinh chat 1 r6 rang ACDBEF 1a ti giac toan phan do d6 ta c6

dugc ngay rang M € (CDF). Dén day ta co cac bién ddi géc nhu sau: ZDMN =
AB PN — ==

/ACB = ZANB ma ZANB = - va ZDMN = —~ do d6: AB = PN hay la

AP||BN dpcm. Céac truong hgp hinh vé khac ta chiing minh tuong tu.

Bai toan 3(T8/466-Hd Quang Vinh-THTT): Cho tam giac ABC c6 dusng cao

AH. Duong tron tam I duong kinh AH cit AB, AC tai S,T. BT cat CS tai K. Goi

tiép tuyén tai S va T ctia (I) cit nhau 6 M. M A giao BC tai N. IM cat ST tai J.
Ching minh ring NJ di qua trung diém AK.



Truée khi di vao 16i gidi ta can ching minh 1 bé dé nhé nhu sau: "Cho tam giac
ABC ngoai tiép duong tron (I). (I) tiép xtic BC,CA, AB tai D, E, F. DM la duong
kinh ctia (I). Tiép tuyén (I) tai M cat DF, DE tai G va H. Goi AD cat GH tai K.
Khi d6 K la trung diém GH."



Chitng minh: Goi GH cat AB, AC tai J,N. Goi AM cat BC tai P. Ta dé thay

N . GJ FJ FJ
ang: PC = BD. Th inh 1i Thal lai ¢6 ang: = =

rang: PC eo dinh I ales ta lai c6 dugc rang DB JalE D =
GJ = JF = JM. Hoan toan tuong tu ta c6: NM = NH = NFE. Lai theo

K MN AK N
dinh 1i Théles ta co: léD = B0 (= AD) ma ta c6 dugc rang BD = PC nén

ta thu ngay dugc ring: JK = MN. Do d6 GJ+ JK = JM + MN = JN va
KH=KM+ MN+NH=JK+ MN+ KM = JN do d6 GK = KH(= JN) hay
K la trung diéem GH.

Quay lai bai toan ban dau, tit bai toan phu ta dé c6 duge AM di qua trung diéem BC
hay N la trung diém BC. Ap dung dinh I vé dudng thing Gauss cho ti giac ASTK
v6i TK N AS = B va SK N AT = C thi do N la trung diém BC va J la trung diém
ST ( hién nhien J 1 trung diém ST do M la giao 2 tiép tuyén cta (1) tit S va T) nén
ta thu ngay dugc rang NJ di qua trung diém AK (dpcm).

Bai toan 4(Chon ddi tuyén VMO Ha N6i 2016-2017): Cho tam gidc ABC(AB <
AC) nhon noi tiép duong tron (0). Goi M la trung diem BC. AM cit (O) tai cac
diém A, D. Giasit BDNAC = F,CDNAB = E. (ABF)N(ACE) = A, P. Goi (S))
la duong tron qua C tiép xtc AB tai A. Goi (S3) la dudng tron tiép xtc AC tai A
va di B. A,Q = (S51) N (S2). Chitng minh rang tam giac OPQ vuong.



Loi gidi(Nguyén Duy Khuong): Ta thay ngay dudc rang: P la diém Miquel
clia ti gidc toan phan ACFDBE do d6 di nhien P, E, F thang hang. Theo dinh
i Borcard thi ta ¢6: O,M,P 1 EF(Cac ban c6 thé tim lai chiing minh chi tiét
doan nay & chuyén dé thit nhat vé bién ddi goc ¢ bai toan sb 7) do d6 EF||BC
vay la: Z/BCD = /DEP = ZDBP do d6 PB tiép xtc (O). Tuong tu PC tiép
xic (0). Ké cac duong kinh AX, AY lan lugt ctua (S3),(S1). Lai ¢6: ZAQB =
180° — ZAXB = 180° — ZAS;0. Tuong tu thi: ZAQC = 180° — ZAS,0 do d6
ZAQB + LAQC = 360° — 2/AS,0 = 2(180° — LA) = 360° — 2/A do d6 hién nhien
/ZBQC =2/A do d6 P, B,Q,0,C nam trén mot duong tron vay nén OQ L PQ do
do ta thu duge ngay dpem.

Nhan zét: Néu bai toan hoi la ching minh A, P, Q thang hang thi c6 vé sé hay hon.
Diéu nay ciing khong kho dé chiing minh. Chi y viec tit gide AS>S;0 1a hinh binh
hanh nén S5, chia doi AO do d6 theo tinh chat dudng trung binh di nhien X,Y, O
thang hang. Ta c6: ZAQX + ZAQY = 90° +90° = 180° nén X, Y, @, O thing hang.
Di nhién 1a AQ L OQ do d6 A, Q, P thang hang.

Bai toan 5(Nguyén Van Linh)(Proposed for Arab Saudi TST): Cho 2 dudng
tron (O;) va (O,) cit nhau tai 2 diem A, B. d;,d, 1a 2 duong thang qua A va dbi
xiing nhau qua AB. d; cat (O;),(O,) tai G, E phan bigt. dy cit (Oy), (0,) lan lugt
tai cac diem F, H, gia st F nam gitta A, G va F nam gitta A, H. EH cit FG tai
diem J. BJ cat (O1), (0,) tai cac diém K, L phan biét va O1 K cit O, L tai diém N.
Chiing minh réng (NKL) tiép xtuc AB.



ZLOyAL

Loi gidi: Trude tién ta thay ring: ZNLA = 90° — 5 = 90° — ZABL =
90° — ZABK = ZAKO,. Vay ta c¢6: A nam tréen (KLN). Tiép tuc ta thiy B la
diém Miquel ctia t1 gidc toan phan AEIFGH. Do dé B thuoc (JHF). Goi O la tam
(ALNK) thé thi: /BAO = /BAK+/KAO = /BAF+/FAK+90°—ZALK = 90°
do d6 ta thu duge AB tiép xtc véi (O)(dpem)

Nhan zét: O bai trén viec tim ra tiép diém A chinh 1a méau chét cho cac bién doi géc
sau do.

Viéc stt dung thanh thao cac kién thiic lién qua téi tit gidc toan phan rat quan trong
va sé gitup ich rat nhiéu cho ciac ban. Qua bai viét toi mudén nhan manh mot s6 ¥
chinh nhu trén. Bai viét nay danh cho cdc ban THCS nén kha khoé khan khi trinh
bay mot s6 10i gidi(bdi ching bi phu thuoc hinh vé), mong cac ban thong cam mot
s6 chd con dai.
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