Tuyén tap cac bai toan hinh hoc trong cac
dé thi vao 16p 10 chuyén(Sé 1)

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

LJi néi dau: Nhu vay la ciing da t6i thang 11 va ciing chdng lau nita lai t6i mot
ki thi vao 16p 10 chuyéen rat khac nghiet. Dé gitip cac ban 16p 9 chuan bi, minh viét
tuyén tap nay nhim gitp cac ban c¢6 dinh huéng t6t hon khi déi mit véi nhitg bai
toan tuong tiu cling nhu tir d6 gitp cac ban c6 nguon tu lieu on thi. Mdi thang minh
sé dang 10i giai cho 5 bai toan hinh hoc trong cac dé thi vao 16p 10 chuyén dong thoi
ciing sé dé nghi 5 bai toan cho thang sau nhu cac bai toan dé cac ban luyén tap.
Mong cac ban tiép tuc ting ho minh trong nhitng thoi gian sap téi.

Bai toan 1(Trich dé tuyén sinh vao 10 chuyén THPT TPHCM 2016-2017):
Cho tit giac ABC'D ngi tiép duong tron (O) ¢c6 AC N BD = E. Gia st tia AD cat
tia BC' tai F. Duyng hinh binh hanh AEBG.

a) Ching minh rang: FD.FG = FB.FE.

b) Goi H la diém déi xitng ctia E qua AD. Chiing minh réng 4 diém F, H, A, G dong
viéen.




Loi giai: a) Ta thiy ting: ZGBF = ZFBA—/GBA= /ADC—~/BDC = ZADE.
FB FB FB _FD _FB DE

Lai dé ¥ ring: B~ AR Ta can chting minh: 17~ DE & D —D%E. 11\44?;1211
thay AEAB ~ AEDC(g.g) va AFAB ~ AFCD(g.g) nén hién nhien AE-cD"

FB Xz

D Vay tut d6 thu duge AGBF ~ AEDF(c.g.c) tut day dé thay dpcm.

b) Tuong tu cau a) ta ching minh duge: AFGA ~ AFEC(c.g.c) do d6 LFGA =
LFEC =180°—/ZFFA =180°-ZAHF = /FGA+/ZAHF =180°dod6 A,G,H, F

dong vien(dpem).

Nhan zét: Bai toan rat nhe nhang véi cac bién doéi géc hét stc tinh té. C6 16 xu
huéng ra deé thi vao 10 ddi véi cac bai toan hinh hoc nén 1a nhu thé nay thi sé rat co
lgi cho cac ki thi cap cao hon nhu VMO, IMO.

Bai toan 2(trich dé thi Vong 1 chuyén KHTN 2015-2016): Cho tam giac
ABC nhon khong can c6 tam dudng tron noi tiép I. Al cat BC tai D. Lay E, F
lan lugt déi xting D qua IB va IC. M, N,J lan lugt 1a trung diém DE, DF, EF.
(AEM) cit (AFN) tai P khac A. Chitng minh ring A, J, P thing hang.




) . . AB AB
Loi giai: Hién nhién rang F va F' lan lugt thudoc AB va AC. Ta c6: 15— BD

A
C_i do d6 EF||BC (theo dinh li Thales dao). Bay gid ta sé chiing minh M PN J 1a 1

ti giac noi tiép. That vay ta c6: MJ, MN, JN lan lugt 1a cic duong trung binh cta
tam gidc DEF do d6 ta c6:£ZMJN = ZEDF ma ZMPA+ ZEAP = 180° dong thoi:
LNPA+ ZAFN = 180° hay la ZMPN = 360° — (LAED + LAFD) = ZDEF +
/DFE =180° — ZEDF(cha y rang: EF||BC nén ED, F'D lan lugt 1a phan giac cac
goc FEB va EFC) do d6 dé thay ZMJN + /M PN = 180° hay la M, N, P, J dong
vién. Vay ta ¢6: LMPJ=/MNJ=/DEF =/EDB = 180° — ZAED = ZMPA
hay 14 A, J, P thang hang(dpcm).

Nhan zét: Ca bai toan 1a mot chudi bién déi géc lien tuc tit dau dén cudi. Diém kho
14 néu ta khong tim ra diém mau chét 1a & doan chitng minh M PN J noi tiép thi rat
khé dén véi dpem.

Bai toan 3(Trich dé thi vao chuyén Toan DHSP TPHCM 2012-2013): Cho
tam gidc ABC ngoai tiép duong tron (I). (I) tiép xtic BC' & diém D. Duong tron
bang tiép géc A tiép xtic BC 6 E.

a) Goi AEN DE = F. Chiing minh rang: F € (I).
b) Goi M la trung diém doan BC. Chiing minh rang: M chia doi AD.




Loi gidi: a) Goi DIN(I) = D, F’. Ta chiing minh rang: A, F', E thang hang. Goi
X,Y latiép diém cta (1) v6i AC, AB, (J) tiép xtic AC, AB lan lugt tai Z, T. Thé thi

1y Al IF'
ap dung dinh li Thles thi: — = do d6 thu duge: AAITF' ~ AAJE(c.g.c)
do do A, F', E thing hang. Do d6 F = F’ hay la thu dugce dpem.

JT ~_ AJ JE

b) Tru6e tien ta dé nhan ra két qua kha quen thuoc 1a BD = EC do d6 M ciing la
trung diém ctia DE. Goi K la trung diém ctia doan AD. Thé thi dé& dang nhan thay
K, I, M la trung diém ctia AD, FD, DE nén chiing ciing nam trén dudng trung binh
tam gidc ADE (luu ¥ viéc chiing minh A, F, E thang hang & trén)(dpcm).

Bai toan 4(Tuyén sinh vao chuyén KHTN, vong 1 niam 2012-2013): Cho
tam giac ABC nhon noi tiép duong tron (0O). Goi M 1a 1 diém thuoc cung nhéd
BC(M # B,C,AM khong la dudng kinh ctia (0)). Gia st P la 1 diém thuoc doan
AM sao cho (M P) cat BC nhé tai diém N # M.

1) Goi D déi xttng M qua O. Chitng minh ring: N, P, D thing hang.
2) (MP)NMD = M, Q. Chiing minh rang: P la tam noi tiép tam giac AQN.

Loi giai: Loi gidi: 1) Cau nay kha la don gian. Ta ¢6: ZMNP = ZMND = 90° do
d6 N, P, D thang hang(!!).

2) Ta c6: ZANP = ZAMD = /PNQ (cht y viec P, N, D thiang hang) do d6 NP



la phan gidc goc LZANQ. Ta c6: LAPQ = 90° + LAMD = ZAPQ + ZADQ =
90° + LAMD + ZADQ = 180° do d6 ti gidc ADQP noi tiép do d6 LPAQ =
/MDN = /PAQ do d6 hién nhien AP la phan giac goc NAQ do dé P la tam noi
tiép tam giac ANQ(dpem).

Bai toan 5(Trich dé thi Vong 2 chuyén KHTN nam 2012-2013): Cho tam
giac ABC nhon (AB > AC) noi tiép (O). Gia sit cac diem M, N lan lugt thuoce cung
nh6 BC clia (O) sao cho MN|BC sao cho tia AN nam gitta 2 tia AM, AB. Goi P
12 hinh chiéu ctia C' len AN va @Q 1a hinh chiéu vuoéng goéc ciia M len AB.

a) Chiing minh rang: C'P cat QM tréen (O).
b) Goi NQN(O) = R, N. Gid st AM N PQ = S. Chitng minh rang: A, R, Q, S dong

vién.

Lai giai: a) Ta goi CP N QM = T thé thi: /TPA = /TQA = 90° do d6 TQPA
noi tiép thé nén L PTQ = LPAB = ZCAM(cht y viec MN||BC néen BN = CM)
do d6 TACM ciing noi tiép do d6 T' € (O)(dpem).

b) Truée khi gidi xin néu ra mot bd dé nhu mot bai tap cho ban doc: "Cho 6 diém
A, B,C, A, B',C" lan lugt nam trén (O). Goi giao diém ciia cac cap duong thang
(AB', BA"), (AC',CA"),(BC',CB') 1a P,Q,R. Vay thi P,Q, R thing hang(duong
thang Pascal)."



Quay trd lai bai toan, tit cau a) ta cé: LPQA = ZCTA = ZABC do d6 PQ|BC||MN
ap dung bd dé trén cho 6 diém la R, A,T,M,N,C thi P,Q/,§ thé/n\g hang do do

) BN
QS| MN. Goi RQ N BC = K, thé thi: ZRQS = /RKC = RC+ = /RBC +

LCAM = 180° — /RAC + /CAM = 180° — (/RAC — ZCAM) = 180° — ZSAR do
d6 ZRQS + ZRAS = 180° do d6 R, A, Q, S dong vien(dpcm).

Nhan zét: Bai toan nay rat thi vi bdi néu ban nao quen sé thay cau hinh nay con
xuat hién trong dé thi VMO 2016 ngay 2, cac bién doi géc trong bai toan thuec s
rat tinh té va tan dung triet dé gia thiét M N|| BC.

Cac bai toan dé nghi thang sau

Bai toan 6(Trich dé thi vao chuyén DHSP nam 2011-2012,ngay 2): Cho tam
gidc ABC nhon noi tiép duong tron (O). BE,CF lan lugt la cac duong cao clia tam
giac. Céac tiép tuyén tai B, C ctia (O) cit nhau 6 S. BCNOS = M.
. AB BS
1) Chu inh rang: — = ——.
) Chiing minh rang 5= ME

2) Chitng minh rang: AAEM ~ AABS.
3) Goi N la giao diém ctia AM va EF,P = ASN BC. Ching minh rang: NP 1 BC.

Bai toan 7(Thi tuyén sinh vao chuyén Toan THPT chuyén Ba Ria Viing
Tau,2012-2013): Cho tam gidac ABC va diém O c6 dinh nim trong tam gidc va
khong thuoc cac canh ciia tam gidgc. M 1a 1 diém di dong trén tia OA(M # O, A)
sao cho (ABM)NOB = N,B va (ACM)NOC = P,C.

N ON .
1) Chitng minh rang: OP khong doi.

2) Goi I, J lan lugt 1a tam (ABC), (M N P). Chting minh rang: O,I,J thang hang.

Bai toan 8(Dé& thi tuyén sinh vao chuyén Toin THPT chuyén Phan Boi
Chau,2012-2013): Cho dudng tron tam O c¢6 dudng kinh AB. Trén dudng tron lay
diém D sao cho: /DAB > 60°. Trén duong kinh AB lay diém C(C # A, B) va ké
CH 1 AD = H. Phan giac trong goc ZDAB cit (O) tai E va cat CH tai F. Duong
thang DF cat (O) tai diem thit hai N.

a) Chiing minh rang: N, C, E thing hang.
b) Cho AD = BC, chiing minh rang: DN chia doi AC.



Bai toan 9(Dé thi vao chuyén Toan THPT chuyén Vinh Phiic,2013-2014):
Cho tam gidc ABC nhon(AB < AC). Goi D, E, F lan lugt 1a chan dudng cao ha tit
A,B,C. Goi P = BC N EF. Dudng thing qua D||EF cit AB, AC,CF lan lugt tai
Q, R, S. Chiing minh rang:

a) Tt giac BQC'R ndi tiép.

b) D la trung diem QS.

¢) (PQR) chia doi BC.

Bai toan 10(Trich dé vong 2 THPT chuyén KHTN, 2012-2013): Cho tam
giac ABC nhon noi tiép duong tron (O) c6 triue tam H. Goi P la 1 diém nam
tren duong tron ngoai tiép tam giac HBC(P # H,C,B) va nam trong tam gidc
ABC. Goi PBN(0) = M,B. PCN(0)=C,N. BMNAC = ECNNAB = F.
(AME)N (ANF) = A, Q.

1) Chitng minh rang: M, N, Q thang hang.
2) Gia st AP 1a phan gidc goc MAN. Chiing minh rang: PQ chia doi BC.



