Hoc toan 16p 9 On thi cap 3

DAP AN CHUYEN DE
TUYEN TAP BAI HINH HOC PHANG TRONG CAC DE THI - PHAN 3
Bai 1: (Dé minh hoa toan chung s¢ Quang Ninh 2025 - 2026)

Cho ntra duong tron tam O, dwong kinh AB. Trén ntta duong tron (O) 1ldy diém C bat
ki (C khac A va B), trén cung AC ldy diém M sao cho MC = MA . Hai duong thang BC
va AM cit nhau tai E, hai duong théng BM va AC cit nhau tai H.

a) Chttng minh BM la phan giac ctia géc ABC
b) Chting minh ME? = MH.MB

c¢) Pudng tron ngoai ti€p tam gidc BEH cat nita duong tron (O) tai F, tia EF cat AB tai P,
hai dwong thang BM va AF cat nhau tai Q. Chting minh PQ L AB.

Huwdng dan gidi

a) Chirtng minh: BM la phan giac cua goc ABC

Ta c6: MA = MC (gt) = AMAC cantaiM = MCA = MAC ( tinh chat tam giac can)

Ma MCA = MBA (cting chan 1\//1_1§) ; MAC = CBM ( cing chén 61\71)
— CBM = MBA hay MB la phan giac cta ABC (dpcm)

b) Chitng minh: ME* = MH.MB
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A ¢ B
Do MB la phan giac cta ABC (gt) ma MB cling la duwong cao (BM/\A =90° chan dk AB)
= ABEA can tai B véi BM la dwong trung triec nén M la trung diém AE
—MA =ME
Xét AAMH va ABMA c6: M=90'; MAH = MBA (= MBC)

= AAMH « ABMA (g.g) = bt MH = MA? =MH.MB ma MA = ME (cmt)
BM MA
= ME? = MH.MB (dpcm)
¢) Duong tron ngoai tiép tam giac BEH cat nita dwong tron (O) tai F, tia EF cat AB tai
P, hai dwong thang BM va AF cit nhau tai Q. Chiétng minh: PQ | AB.

e/

Ta c6: PFA = FAE + FEA (goc ngoai AAEF) (1)
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FAE = FBM (noi tiép (O) cung chan IETA) va FBM = FEH (noi tiép duwong tron ngoai
tiép ABHEciing chén HF) = FAE = FEH (2)

— e~~~

Tir (1) va (2) suy ra PFA = FAE + FEA = FEH + FEA = HEA (3)

Ta c6 ME? = MHMB — ME _MB
MH  ME
Xét AMEH va AMBE c6: EMH = BME(=90°); ME _MB cmi)
MH ME

= AMEH « AMBE (cg.c) = MEH = MBE (cip goc tuong tng)
Ma MBE = MBA nén MBA = MEH = HEA (4)

Tir (3), (4) ta dwoc PFA = MBA .

Xét AAFP va AABQ co: PFA = MBA (cmt); A chung

AP AF AP AQ

= AAFP < AABQ(g.g)= = = =
Qls8)= Q=B = AF ~ AB
Xét AQAP va AABF co: A chung; AE 12(5 cmt)

— AQAP » AABF (c.g.c) = QPA = BFA ma BFA =90° nén QP L AB
Bai 2: (D& minh hoa toan chung s6 Quang Nam nam 2025 — 2026)

Cho tam giac ABC nhon ( AB < AC) c6 duong cao AD va duong phan giac trong AO
(D, O thugc canh BC) . Ké OM vudng gdc voi AB tai M, ON vudng gdc voi AC tai N.

a) Ching minh bon diém D, M, N, O cung nam trén mot duong tron.
b) Chttng minh OM = ON va géc BDM = g6c ODN

c) Qua O, ké duong thang vudng géc véi BC cat MN tai I, Al cat BC tai K. Chitng minh
K la trung diém ctia BC.

Huwdng dan gidi

Hoc toan online MATHX.vn —091.269.8216 Trang 3



Hoc toan 16p 9 On thi cap 3

A
N
M
B D (@) ¢-

a) Chitng minh bén diém D, M, N, O cuing nam trén mot duwong tron.

Ta co: OM L AB; ON L ACnén AAMO vuodng tai M va AANO vudng tai N.
AD la dwong cao cia AABC nén AADO vuong tai D.

AAMO vuong tai M nén A, M, O thudc duong tron duwong kinh AO

AANO vuong tai N nén A, N, O thugc duong tron duong kinh AO

AADO vuodng tai D nén A, D, O thugc duong tron dwong kinh AO

= A,M,D,O,N thudc duwong tron duong AO

b) Chitng minh OM = ON va BDM = ODN

A
N
M
3 D O C

Xét AOAM vuong tai M va AOAN vuong tai N cé: AO chung; MAO = NAO (AO1a
phan giac)
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= AOAM = AOAN (canh huyén - géc nhon) = OM = ON

Do tt¢ gidc MDON ndi ti€p ODN = OMN (cting chan ON ) MNO = MDB ( cung bu
MDO)

:ﬁ:ﬁd(:éﬁ\l)

¢) Qua O, ké duong thing vudng goc voi BC cat MN tai I, Al cat BC tai K. Chitng
minh K 1a trung diém caa BC.

A

B D O K C

Qua I, ké duong thang song song véi BC cat AB, AC Ian luot tai P, Q.

Ta c6: IOP = IMP ( cm duoc tt gidc MPIO ndi tiép ) ma IMP = ANM (AANM can tai A
)

Lai c6: INA =TI0Q ( vi tit gide IONQ néi tiép)
Suy ra IOP = IE)B Ma OI vudng géc voi PQ nén Ol 1a trung triec caia AOPQ

= Ila trung diém ctia PQ, nén IP = IQ

PI Al

Xét AAPI va AABK theo dinh ly thales dugc: —=— (1)
BK AK
. \ . , IQ Al
Xét AAIQ va AAKC theo dinh ly Thales dugc — =——(2)
KC AK
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IP Al 1IQ

H(2) = B AK KC Ma IP = IQ suy ra KB=KC ma B, K, C thang hang.

Vay K la trung diém cta BC.
Bai 3 (Dé THCS Nhir B4 Sy - Thanh Héa )

Cho ntta duwong tron (O) dwong kinh BC. Trén cung BC 1ay cac diém F, E ( F thudc cung

BE; E, F khac B va C); duong théng BF va CE cit nhau tai A; BE va CF cit nhau tai H;
duong thang AH cat EF va BC Ian luot tai I va D. DPuong thang qua I song song véi BC
cit AB, BE Ian luot tai P, Q. Tia AQ cit BC tai K

a) Chiing minh cac t giac AEHF, ACDF la t giac noi ti€p
b) Chiing minh ALHD = AD.HI va D la trung diém ctua BK.
Huwéng dan gidi

a) Chirng minh céc tix gidc AEHF, ACDF la tir giac noi ti€p

AAFH vuong tai F = A, F, H thudc duwong tron duong kinh AH

AAEH vudng tai E = A, E, H thudc duong tron duwong kinh AH

= 4 diém A, E, H, F thu¢c duong tron duong kinh AH hay t& giac AEHF noi tiép
Lai c6: AAFC vudng tai F = A, F, C thudc duong tron duong kinh AC

AADC vuong tai D = A, D, C thudc duong tron duong kinh AC
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=4 diém A, F, D, C thudc dwong tron duwong kinh AC hay t& gidc ACDF noi tiép
b) Chitrng minh AL.HD = AD.HI va D 1a trung di€m ctia BK.

A

Do t¢ giac AEHF noi tiép = EFH = EAH ( cing chan Eﬁ)
T gidc ACDF noi tiép = DFH = EAH (cing chan DC)
— EFH = DFH = FH la phan gidc ctia DFE

HI _ FI

Xét AIFD c6 FH 1a tia phan giac trong tai dinh F nén ta cd :
HD FD

( ) (tinh chat)

Lai co: FH 1L FA nén FA la tia phan gidc ngoai tai dinh F cia ADFE

= % = %(2) ( Tinh chat tia phan giac goc ngoai )
Tt (1) va (2) suy ra: L o = ALHD = AD.HI
HD AD
Ta co: 1P // BD = e e L (3) (Hé qua dinh ly Thales)
BD AD a Y
1Q IH
I BD = — (4
Q// 50 - P
Ma HL_ AL (5) (cmt)
HD AD
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\ P 1Q
Tr(3)4)5) > —=—=1P =1
(3)(4)(5) 55 = BD Q
Talai cé: IP // DB — - — AL
DB AD
1Q Al
I DK =» —==—
Qi DK AD
1P _1Q
DB DK

Ma IP =1Q = DK = DK = D la trung diém ctia BK

Bai 4 (Dé khao sat S¢ Tién Hai — Thai Binh)

Cho tam gidc ABC nhon ndi ti€p duwong tron (O) Cac duong cao AD, BE, CF cua tam
giac giao nhau tai H.

a) Chttng minh rang t giac BFEC noi tiép va BH.BE = BD.BC

b) Chttng minh hai tam giac BFE va DHE dong dang

c) Goi giao diém cua AD véi (O) 1a L, IE cit (O) tai K, M la trung diém EF. Chirng minh
3 di€ém B, M, K thang hang,.

Huwdng dan gidi

a) Chitng minh rang t& giac BFEC ndi tiép va

BH.BE = BD.BC 1
Vi AD 1 BC;BE L AC nén: e
BEC =90°;BFC=90". M
Vi ABEC vuong tai E nén 3 diém B;E; C cung 0
thudc duong tron c6 duwong kinh BC. H
Vi ABFC vuong tai F nén 3 diém B;F;C cung A\ \[;_

|

thudc duong tron c6 duong kinh BC.

Suy ra B;E;F;C cung thudéc mot dwong tron
duong kinh BC Vay t giac BFEC ndi tiép.
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Chuing minh dugc ABDH « ABEC(g.g).

Suy ra: BH_ % nén BH. BE = BD. BC.

BC
b) Chirng minh hai tam gidc BFE va DHE dong dang
Vi tt gidc BFEC noi ti€p nén BEF = BCF. (hai goc noi tiép cung chan cung BF)
Hay BEF = HCD.

Twong tw chitng minh t& giac CDHE ndi ti€p nén HED = HCD (hai goc noi tiép cung
chan cung HD )

Suy ra BEF = HED (1)

Chtng minh duoc tit giac ABDE noi ti€p suy ra ABE = ADE (hai goc noi ti€p cung
chan cung AE) (2)

Tt (1) va (2) chi ra ABFE ~ ADHE (g.g)

c) Goi giao diém ctia AD v6i (O)1aT, IE cit (O) tai K, M 1a trung diém EF. Chéng minh
3 diém B, M, K thang hang.

Chi ra dwoc EBC = CBI (vi cting bang géc CAT )

Do d6 BC la tia phan gidc cua HBI suy ra tam giac HBI can tai B

Nén D la trung diém ctia IH .

Vi ABFE - ADHE nén E: E hay BF = FE
DH HE 2DH 2HE

Ma HI=2DH va FE =2FM (M la trung diém cta FE )

, BE_FM

Do d6 —=—.
HI HE

Suy ra A BFM ~ A IHE ( c.g.c).

Khi d6 FBM = HIE hay ABM = AIK(3).
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Mat khéc trong (O) ABK = AIK (hai goc ndi tiép cting chan cung AK ) (4). Ttx (3) va (4)

suy ra ABM = ABK nén hai tia BM va BK trung nhau.

Vay 3 diém B;M; K thang hang.

Bai 5 (Dé khao sat Sé Tién Hai — Thai Binh):
Cho duong tron (O;R)Vé day cung BC c¢6 dinh. Mot diém A di dong trén cung 16n BC

sao cho tam giac ABC luén nhon. Cac duong cao AD, BE ctia tam giac ABC cat nhau tai
H. BE cat duong tron (O)tai F (F khécB)

a) Chting minh rang t& gidc DHEC noi tiép

b) Ké duong kinh AM ctia duong tron (O) va Ol vudng goc voi BC tai I. Chitng minh ti
giac BHCM Ia hinh binh hanh

¢) Tinh AF theo R, biét BC = R+/3.

d) Khi BC ¢6 dinh, xac dinh vi tri cta A trén duong tron (O) dé DH.DA 16n nhat.

Huwéng dan gidi
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a) Chitng minh rang t& giac DHEC noi tiép

Vi AD 1 BG;BE L AC nén: HDC = 90°; HEC = 90°

Goi K la trung diém cua HC, ta c6 KH=KC = %HC (1) Xét ADHC vuodng tai D c6 DK
la dwong trung tuyén nén DK = %HC (2). Xét AEHC vuong tai E c6 EK la dwong
trung tuyén nén EK = %HC 3).

Tt (1),(2),(3) suy ra KH=KC =DK=EK, suy ra bon diéem D,H,E,C cung thu¢c mot
dwong tron tam K duong kinh HC suy ra t& giac DHEC noi tiép.

b) Ké duwong kinh AM cua duong tron (O) va OI vuong goc voi BC tai I. Chttng minh
t®t giac BHCM 1a hinh binh hanh

Xét AABC c¢6 BE, AD la hai dwong cao cit nhau tai H = H 12 truc tAm
AABC = CH L AB

Xét (O) co: K]?I/I,ATC—H\\/I 1a hai géc ndi tiép cting chan ntra dwong tron duong kinh AM.

Nén ABM = ACM = 90° .

{MB 1 AB {CH 1 AB(cmt)
=

ma
MCLAC  |BH.LAC(GT)

Suy ra: MB//CH,MC//BH = BHCM la hinh binh hanh
¢) Tinh AF theo R, biét BC = R+/3.

Xét Tam giac OBC c6 OB = OC(z R) suy ra tam giac OBC can tai O ma OI vuong goc
v6i BC tai I, nén duong cao OI dong thoi la dwong trung tuyén suy ra I 1a trung di€ém
cta BC . Ta c¢ tit giadc BHCM la hinh binh hanh (cmt) suy ra I la trung di€ém MH .
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Villa trung diém cta BC= BI=CI= BC = i Ap dung dinh Ii py-ta-go vao ACIO
2
2
vudng tai I ta c6: OC? =QOI* +CI* = R* =OI” + RT\/E nén OI° = RT = 0Ol = %

Xét dwong tron (O) 6 ACB = AFB (cung chan cung AB )
Lai ¢6 : Tt giac DHEC ndi ti€p duwong tron (c/ m trén) cd
DCE -+ DHE = 180° (tong hai goc ddi cua t giac noi ti€p) (1)

Lai c6 EHA + DHE =180° ( hai géc ké bi) (2)

Tt (1), (2) suy ra DCE = EHA hay ACB = AHF

Suy ra AFB = AHF =AAHF can tai A

Xét AAHM ¢6: O la trung diém cta AM (gt), lla trung diém cua HM (c/mt)

Nén OI la duong trung binh cia AAHM .
= AH=20I= 2-%:R ma AF = AH (vi AAHF cantai A). vay AF=R

d) Khi BC 8 dinh, xdc dinh vi tri ctia A trén dwong tron (O) d€ DH.DA 16n nhit.

Xét tam gidc DHB va tam gidc DCA c6 BDH = ADC =90° ( vi AD L BC)

HBD = DAC (ciing phu ACB )

Vay ADHB ~ADCA (g.g) = = _ ¢ nén DH-DA =DB-DC
DC DA
DB+DC)* _BC

4

(a+b)’

Ap dung BDT ab < ,nén ta co: DB.DC < (

2

= DH.DA < BC

khong d6i vi BC ¢d dinh.
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Ddu " = " xay ra khi DB=DC ma AH vuong gdéc véi BC tai D, suy ra A la giao diém
ctia dwong trung triec cia BC véi duong tron tam O .

Vay A la giao diém ctia duong trung treec ciia BC véi dwong tron tam O thi DH.DA dat
gia tri l6n nhat.
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