5 DE THI TUYEN SINH TRUONG THPT CHUYEN KHTN HA NOI (VONG 2)

Loi giai. a) Taco
EQF = 180° — EPF = PFE + PEF
— BFD + CED = (FAD + FDA) + (EAD + EDA)
— BAC + EDF.

b) Cach 1. Goi R la giao diém ctia PE va BC.
Ta c6 PEM = DEF = DFE = RFB (do D thuoc dudng trung tric cia EF).
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cau c) kha khé. Hoc sinh can phan tich ki dé, van dung cac tinh chat noi tiép, cac bo dé

phu nhut b6 dé ding giac v.v... Ngoai ra, hoc sinh can vé them cac yéu t6 dé bai toan trd

1.

Mait khéc ta cing cb:

EPM = EFP  (ciing chén cung PE)
EFP=FRB (do EF//BC).

T d6 suy ra EPM = FRB.
Do d6 A PEM ~A RFB (g-g). Suy ra FBR = EMP hay ABC = NMC.
Vay NBMC noi tiép (dpem).

Cach 2. Goi T la giao diém thit hai ctia AP véi (AEF).
Tacé®:@+m:m+@:@:@:ﬁ:@.
Suy ra t giac FTPN noi tiép. Tuong ty T EM P noi tiép.
Suyram:m:@:m.

Do d6 BNCM noi tiép (dpem).

Ta ¢6 PFE = DFB, PEC = DEF = BAD = PAC (B6 dé ding giac).
Suyrafﬁzlﬂ\C. Métkhécmzmzﬁ.

Nén AFQT ~ ADEC ma E la trim diém AC.

Do d6, @ la trung diém AT

Suy ra F'Q//BT.

Nen TBC = QFE = TPE = TME.

Suy ra ti giac BT'C'M noi tiép.

Ta c6 (AEF) tiép xtc v6i (BT M) khi va chi khi:

FTN = FET + TMN < FPN = FET + TEP = FEP (dtng do MN tiép xtc

véi (EFP)).

Vay ta c¢6 diéu phéi chitng minh.

Binh luan. Bai toan c6 cau tric tit dé t6i kho rat ro rang. Cau a) dé b) tuong doi va

nén don gian hon.
Bai tap tuong tu.

Cho tam gidac ABC nhon noi tiép duong tron tam O c6 AB < AC. Céac duong cao
BD,CFE cit nhau tai H (D thugoc AC, E thuoc AB). Goi M la trung diém ctlia

BC, tia M H cat (O) tai N.
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5 DE THI TUYEN SINH TRUONG THPT CHUYEN KHTN HA NOI (VONG 2)

a) Chiing minh ring nam diém A, D, H, £, N ciing thuoc mot dudng tron.

b) Lay diém P trén canh BC sao cho BHP = CHM, Q la hinh chiéu vuong goc
ctia A trén duong thang HP. Chiing minh réng t gidc DENQ 1 hinh thang

can.
¢) Chitng minh réng dudng tron ngoai tiép tam gidc M PQ tiép xic v6i duong
tron (O).
Trich dé thi vao I6p 10 chuyén, Hai Phong nam 2016
2. Cho tam gidc nhon ABC ¢6 AB < AC va ndi tiép duong tron (O). Cac duong cao
BB',CC’ cit nhau tai diém H. Goi M la trung diéem BC'. Tia M H cit (O) tai diém
P.
1) Chitng minh ABPC' ~ ACPB'.
2) Cac dudng phan giac clia cac goc W, CPB' 1an ludt cit AB ,AC tai B, F.
Goi O’ 1a tam duong tron ngoai tiép AAEF, K la giao diém ctia HM va AO'.
a) Ching minh tt gidc PEKF noi tiép.
b) Chitng minh céc tiép tuyén tai £ va F cta dudng tron (O’) cat nhau tai
mot diém nam trén duong tron (O).

Trich dé thi vao ldp 10 chuyén, Ha Noi nam 2016

,_| Bai 4

Cho n 1a s6 nguyén duong, n > 5. Xét mot da gidc 161 n canh. Nguoi ta mudn ké mot
s6 duong chéo clia da giac ma cac dudng chéo nay chia da gidc da cho thanh diang k

mién, mbi mién 1a mot ngi gidc 16i (hai mién bat ki khong cé diém trong chung).
a) Chting minh ring ta c6 thé thuc hién dugc véi n = 2018,k = 672.

b) V6i n = 2017,k = 672 ta c6 thé thuc hien duge khong? Hay giai thich.

Phan tich. a) Dé hiéu 16 bai todn ta xét truong hop don gian hon sau d6 phét trién
léen: Cho mot da gidc 16i 8 canh. Chiing minh ton tai cach chia da gidc d6 thanh 2

mién, mdi mién 1a mot ngit gidc 16i (hai mién bat ki khong c6 diém chung trong).
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5 DE THI TUYEN SINH TRUONG THPT CHUYEN KHTN HA NOI (VONG 2)

Ay

As

Ag

As

T A; ta ké Ay As chia da gidc 8 canh thanh hai ngii giac 16i (d6i mot khong c6
diém chung trong) 1& A; Ay Az A A5 va A A5 AgAr As.

Dé thiy hai ngii gidc nay c6 dang A; AspyoAspysAsriaAsiis (K =0,1).

Néu tong quét bai toan len ta sé nhan thay rang da giac 3k +5 canh luon chia dudc
thanh k& + 1 mién, mdi mién 13 mot ngit gidc 16i (hai mién bat ki khong c6 diém

chung trong).

b) D& doan véi n = 2017, k = 672 ta khong thé thuc hién duge phép chia nhu yéu cau
bai toan. Ta dé thay 2017 = 3.672 + 1. Nhu vay, ta c¢6 thé chitng minh quy nap da
giac c6 dang 3n + 1 canh khong thé chia dugce thanh n ngi gidc 16i (hai ngii gidc 16i
khong c6 diém chung trong).

Ngoai ra, ta c6 thé st dung tinh chat vé tong cac goc trong mot da giac dé tim ra

diéu vo 1i trong cach chia.

Loi giai.  a) C6 dinh 1 diém trong da giac va goi diém dé 1a A;. Theo chiéu kim dong
ho ta goi cac diém tiép theo 1a Ay, As, Ay, ..., Asgis
No6i dinh A; v6i dinh Aj ta dude ngit giac 16i Ay Ay A3 A4 As. Lai n6i dinh A; v6i dinh
Ag. Ta dude ngii giac 101 Ay A5 AgArAsg.
Hay néi mot cach tong quat, ta ndi dinh A; véi dinh Aspys véi k = 0,1,2..., 670
(chi ¥ rdng v6i truong hgp k& = 670 khi ndi dinh A; v6i dinh Asgys ta sé nhan duge
2 ngi gidc 1a Ay Azg12A2013 42014 A2015 v A1 Ago15 A2016 4201742018 tao thanh cdc ng
gidc 101 Ay AspioAspi3AsiiaAsiis vOi k= 0,1,2...,671 (do da gidc da cho c6 2018
dinh). Suy ra c6 672 mién la ngii giac 16i ma khong c6 mién nao c6 diém chung.
Vay ta da thuc hién dude mot cach chia da gidc 2018 dinh thanh 672 mién sao cho

mdi mién 1a mot ngii gidc 16i (hai mién bat ki khong ¢6 diém chung trong).
b) Cach 1.
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5 DE THI TUYEN SINH TRUONG THPT CHUYEN KHTN HA NOI (VONG 2)

A2017
Azo16 A,

A2015

As

Gi stt da gidc 2017 canh chia thanh 672 ngii gidc doi mot khong c6 diém trong
chung. Thé thi tong cic goc trong clia tat ca 672 ngil giac la 272.540°. Mat khéc,
tong cac goc ciia da giac 2017 canh la (2017 — 2).180° (sit dung cach chia da giac
thanh (2017 — 2) tam gidc doi mot khong giao nhau dé tinh goc).

Tu day ta suy ra 672.540° = (2017 — 2).180°. (vo li).

Vay khong ton tai cach chia da giac 2017 canh thanh 672 ngii giac 16i doi mot khong
c6 diém chung trong.

Cach 2.

Aspra

A3k+3
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5 DE THI TUYEN SINH TRUONG THPT CHUYEN KHTN HA NOI (VONG 2)

Quy nap mot da gidc 3n + 1 khong thé chia thanh n ngi gidc (x).

e n =1 hién nhién da giac 4 canh khong thé chia thanh 1 ngii giac.

e Gia sit (%) ding t6i n = k. Tic ta khong thé chia mot da gidc 3k + 1 khong
thé chia thanh k ngi giac.

e VGin==Fk+ 1. Xét da giac 3k + 4 canh. Gia st da gidc d6 1a A;As... Ay 4.
Hién nhien A1 As... Asp1q luon dugce chia ra thanh hai da giac A4; A;, As,.. A

13k+1
va Ay Ay Aigy o A3 Aigyps 820 cho:
A1A2-~A3k+4 = Ai1Ai2Ai3"'Ai3k+1 U AilAi3k+1Ai3k+2Ai3k+3Ai3k+4
Ai1Ai2Ai3“'Ai3k+1 N AilAi3k+1Ai3k+2Ai3k+3Aiak+4 = AilAiakH

trong do i; € {1;2;3;..;3k + 4} va iy, # i, Ym # n.
Do AzlAnAzsA
diém chung trong (gi& thiét quy nap) va A; A

khong chia dugce thanh cac ngt gidc doi mot khong cod
Ay LA, LA

nén A;A,... Aspyq khong chia duge thanh céac ngii giac doi mot khong c6 diém

13k +1

135+1% M3k+24 Yi3k+34 13k +4 1a ngu giac

chung trong.
Vay (%) dang v6in =k + 1.
Vay ta c6 dicu phai ching minh.
Quay trd lai bai toan, ta ¢6 2017 = 3.672 4+ 1 ¢6 dang 3n + 1 nén da giac 2017
canh khong thé chia thanh 672 mién, mdi micn 14 mot ngii gidc (hai micn bat
ki khong c6 diém chung trong).

|

Binh luan. Day 1a bai toan hay yéu cau hoc sinh phai ¢6 kha nang tu duy tritu tuong
két hop van dung céc kién thiic vé tong cac géc trong mot da giac, kién thitc vé phuong

phap quy nap, tong quat héa mot bai toan don gidn ban dau.
Bai tap tuong tu.

1) Véi diéu kién nao ctia n thi cac dudng chéo ctia da gidc 16i n canh chia da giac thanh
k ding mién, mdi mién 14 mot ngii giac 16i (hai mién bat ki khong c6 diém chung
trong).

Phat trién bai todn trén

2) Cac dudng chéo ciia da gidc 16i 3n + 7 canh c6 thé chia da gidc thanh n mién, mbi
mién la mot that giac 16i (hai mién bat ki khong c¢6 diém chung trong) hay khong?
Giai thich cau tra 16i va dua ra mot phuong an dé thie hién phép chia dé.

Pham Quéc Sang-SV DHSP TPHCM
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