tron ngoai tiép tam gidc ABE giao véi BD tai F (F # B), AF giao véi BE tai I. CI
giao véi BD tai K.Chirng minh ring / 13 tAm dwong tron ngoai tiép tam giac 4BK .
Loi giai

Goi D’ 1a trung diém ciia AB va M 1a trung diém canh BC.

Ta c6 D’ nam trén dwong tron ngoai tiép ABCD. Do tinh ddi xirng nén suy ra
D'E=ED suyra 4BI =P'BE =EBD =1BK

suy ra I nam trén phén giic goc YBK hay BI la tia phan giac goc YBK H1.0d

Ta cé: PFA=180° — BFA=180° - BEA = MEB = %E’EB - %E’DB

=> PFA=DAF suy ra OAFD cén tai D. 1.0

Do IA.IF = IE.IB nén I thudc truc ding phwong ciia dwong tron dwong kinh AC va
duong tron ngoai tiép ABCD . Tir d6 CI di qua giao diém thir hai J ciia hai dwong tron
nay. 1,0

Ta ¢é6 DCJ =BJC = BBC nén DA> = DC? = DK.DB

Suy ra DAK = DBA hay FAD-FAK = DFA — BAF. Tir d6 FAK = BAF . Ta ¢6 (dpem)
1.0

Ciu 37. (THPT Chuyén Lé Hong Phong Nam Dinh — Chon hoc sinh giéi mé rong 2013-2014 — Toan
11)
Cho tir gisc ABCD ndi tiép dwdng tron (O). Gid siv AD cit BC tai N, AB cit CD
tai M, AC ciat BD tai E.Pwong thiang /E cit MN tai K.Chiéng minh KO la phan
giac cia géc BKD.
Loi giai

Truéc hét c6 bé dé (Pinh 1y Brocard):

Cho tir gide ABCD néi tiép dwong tron (O) cé6 M, N lan lwot la giao diém ciia cdc cdp canh doi AB,CD
va AD,BC. Goi E la giao diém ciia hai dwong chéo. Khi dé, ta c6 EO L MN.

Thét vy, goi K 1a giao diém khac £ ciia dwdng tron ngoai tiép tam giac ABE,CDE .

Trude hét, ta thiy rang K, E,M cung nim trén truc ding phwong ciia (ABE),(CDE) nén chiing thing
hang.

Ta ciing ¢6 £BKC = /BKE + /CKE = ZEAB+ ZEDC = ZBOC nén tir giac OKBC ndi tiép. Twong tw
thi ti giac OKAD ciing ni tiép. Suy ra K ciing chinh 1a giao diém thi hai khic O ciia hai dwong tron
(OBC),(0A4D) nén cac diem O,K,N ciing thang hang vi cung nam trén truc dang phwong cia hai
dwong tron nay.
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Mat khac, ciing bang cach xét cac goc ndi tiép trong cac tir giac ndi tiép, ta cé

/ZMKN = ZMKB+ Z/NKB = ZEAB+ £ZOCB = ZEDC + ZOBC = LZEKC + ZOKC = ZMKO.
Hon nira, diy 12 hai géc bit nhau nén mdi goc bing 90° hay ME | ON .

Chirng minh twong tw, ta ¢c6 NE L OM hay E 1a trwe tim ctaa tam giac OMN va OF 1 MN.
DPinh li duwgc chirng minh.

Giai bai toan nhu hinh vé duéi

Theo dinh 1y trén ta ¢6 OK L MN.

M

B

v c N
Chirng minh cac tir gise KDCN va MKCB ndi tiép

That vay: Theo h¢ thirc quen thudc
OM ON = R> :>(0K+K1\4)(0K+KN):R2 — OK> —KM(KM +MN)=R2
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Suyra MK.MN =OM* —R* =P, . = MD.MC , hay tir gitc KDCN n§i tiép

(0)

Twong tu ta c6 MKCB ndi tiép
Suy ra DKN = DCB = MCB = MIKB

Suy ra diéu phai chirng minh

Cau 38. (THPT Chuyén Lé Quy Don Dién Bién — Trai hé 1an X — Toan 11)
Cho tam gidc déu ABC nji tiép duomg tron (O; R). H 1a mjt diém di dong trén doan
OA (H # A). Dudng thing di qua / vi vudng goc véi OA ciit cung nhé 4B tai M . Goi
K 1a hinh chiéu ciia M trén OB.
a) Céc tiép tuyén ciia (O; R) tai 4 va B cittiép tuyén tai M cita (O; R)lan lugt
tai D va E. OD, OF cit AB lan lugt tai F va G.Ching minh OD.GF = OG.DE

b) Tim gia tri 16n nhét ciia chu vi tam giac MAB theo R.
Lo1 giai

C6 tir gisc AOMD ni tiép (4)

Ql :%sdgM ;@)1 :E)z :%sdEM

= Q,l = @)1 = tir gihc AMGO ni tiép (5)
Tir (4), (5) ta ¢6 5 diém A, D, M, G, O cing nim trén mjt dwong tron
.6, -D,-b,
= AOGF va AODE df'ing dang
OG GF

= —=— -
0D DE 14y OD.GF = OG.DE.
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4 Trén doan MC liy diém A’ sao cho

( § MA’ =MA = AAMA’ g3y
A ' =4, =4, (=60"-Ban)
M = AMAB=AA'AC=MB=A'C

‘

L

B C

= MA +MB=MC

Chu vi tam gidc MAB Ia MA +MB+ AB=MC+ AB<2R + AB

bing thire xdy ra khi MC la duwong kinh cia (O) => M la diém chinh giira cung AM
=>H la trung diém doan AO

Vay gia tri ln nhat cia chu vi tam giac MAB la 2R + AB

3 ABJ3

Goi I 1a giao diém cia AO va BC = Al = ER = = AB= R\/g

Gid tri 16n nhat cita chu vi tam gidc MAB 12 2R + AB = (2 +/3)R

Cau 39. (S¢ SDPT Hoa Binh — THPT Chuyén Hoang Vian Thu - Bé chon hoc sinh gidi Toan 11)
Cho tam giac ABC ndi tiép dwong tron tim O. Pwong tron tam / tiép xic véi hai
canh AC, BC lan lwgt tai £, F va tiép xiic trong v6i dwong tron tim O'tai diém P.
Mot dwong thing song song véi AB tiép xiic véi dwong tron tim / tai diém O nam
trong tam giac ABC.
a. Goi K, L 1an lugt 12 giao diém thir hai ciia PE va PF véi (O). Chirng minh ring
KL//EF .
b. Chirng minh ring AcP = @CB .
Loi giai
a) Goi D la giao diém thirc hai ciia dwong thang PC v6i dwong tron tim I, va M 1a giao diém thir hai
cua dwong tron tam O véi PQ.
Xét phép vi tw V tim P bién dwong tron tim I thanh dwong tron tim O, ta ¢6 phép vi tw V bién E, Q,
F 1an lwot thanh K, M, L.
Theo tinh chit ciia phép vi tw ta c6 EF song song véi KL.
Ta c¢6 OK 1a anh ciia IE qua V, d4n dén OK //IE ma IE 1. AC = OK 1L AC, suy ra K 1a diém
chinh giira ctia cung AC. Chitng minh twong ty ta ¢6 L 1a diém chinh giira ciia cung BC, M Ia diém
chinh giira cia cung AB.
b) Ta c6

BM =W4 < BL+EM =Wk + K4
& LC+IM =MK + €K

o 20M + Wic =Wrc + 20k
o IM =CK
— PE =Q'Q (tinh chét phép vi tw).
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— PEC= @F C (gbc tao boi tiép tuyén va diy cung chin hai cung bang nhau) va DE = QF.

M

Lai ¢6 CE = CF theo tinh chit ciia hai tiép tuyén ké tir mot diém.
Suy ra ACED = ACFQ, din dén ECD = %LCQ . Tir d6 ta c6 diéu phai chirng minh.

Ciu 40. ( THPT Chuyén Hung Vuong Tinh Pht Tho — Trai hé Hung Vuong lan X)
Tam giac ABC vuong co6 BC > CA> AB. Goi D 1a mdt diém trén canh BC, E 1a mdt
diém trén canh AB kéo dai vé phla A sao cho BD = BE =CA. Goi P 1a mét diém trén
canh AC sao cho E, B, D, P nam trén myt dwong tron. QO la giao diém thir hai cia

BP véi dwdng tron ngoai tiép tam giac ABC. Chirng minh rang: 40+ CQ = BP .
Loi giai
Xét cac tir giac nfi tiep ABCQOva BEPD ta co:
€40 =6B0 = PEP
(cung chin cac cung tron)
Miit khac 40C =108° —4BC = EPD
Xeét AAQC va AEPD co:
Yoc =Epp,
CAQ = DEP = AAQC 1] AEPD
_ A0 49 _C4
EP ED
(do AC=BD)

— AQ.ED = EP.CA=EP.BD (1)

A€ _9C _ ppoc=acPD=BEPD (2)
ED PD
(do AC =BE)

Ap dung dinh li Ptolemy cho t giac ndi tiép BEPD ta c6:
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EP.BD+BE.PD=ED.BP (3)

Tw( 1), (2), 3) suyra AQ.ED+QC.ED =ED.BP = AQ+QC =BP .m
Cau 41. (Truong PT ving cao Viét Bic — Trai hé Hung Vuong lan X)

Cho tam giac ABC déu canh o va mt dwong thing d tiy y. Goi 4, B, C' lan lrgt 1a
hinh chiéu cia 4, B, C trén d . Ching minh rang

2
B'C*+C'A” + A'B” = 3% .

Loi giai

Goi E 1a giao ciia BC va A A¢, I, J 1an lwot 12 hinh chiéu cia B, C trén A A ¢, K 14 hinh chiéu cia C

trén BB ¢.

, _ AHCE

_ AHCB

VBIE : VAHE b B EI) Bl = ———
AH AE A
VCJE : VAHE b o C—EI)
AH AE
VCKB : VAHE b K _ C—BD CK
AH AFE

Mat khac, ta co

B'C"+C'A"+ AB¢=CK*+CJ*+ BI*

_AH’BC® AH’CE® AH'BE’

_AH’

AE* AE”?
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jgzé%c + (CH - HE) (BH+HE)H

AHZ

AH? ¢

(BC2+ 2BH?+ 2HE )— ?C2+ 2BH> + 2(AE AH )‘é

AH

+ 24E*- 2BC2+ 2BH? g

3a’
QH? =
2
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