Hoc toan 16p 9 On thi cap 3

CHUYEN DE TUYEN TAP BAI HINH HOC PHANG TRONG CAC PE THI_P2

Bai 1. (Dé khao sdt chdt luong quin Hodn Kiém — Hd Noi)

Cho duong tron tam (O), dwong kinh AB. Lay diém C thudc dwong tron (O) sao cho
CA <CB va diém D thudc doan OA (D khéac O, A). Puong thang qua C vudng goc voi
CD cat cac tiép tuyén cta (O) tai A va B lan lwot tai E va F.

a) Chting minh bon diém A, C, D, E cung thudc mot duong tron

b) Chitng minh FCB =FDB va ADEF 1a tam gidc vuéng.

c) AC cat DE tai M, BC cat DF tai N. Ly diém P, Q Ian luot 1a trung diém ctia DE, DF.
Chting minh MN, PQ, CO déng quy.

Huwdng dan gidi
a) Chitng minh bon diém A, C, D, E cung thudc mét dwong tron

EAD = 90° (AE tiép tuyén tai A) nén AEAD vudng tai A

= E, A, D thudc duwong tron duong kinh ED o

ECD =90 (gt) nén AECD vudng tai C =E, C, D thudc

duwong tron duong kinh ED F
= 4 diém A, C, D, E cung thudc dwong tron duong kinh s

ED. D @ b

b) Chétng minh FCB = FDB va ADEF 1i tam giic vudng

Tuwong te: ADCF vudng tai C =D, C, F thudc duong tron
dwong kinh DF

ADBF vuong tai B = D, B, F thudc duwong tron duong kinh DF

= 4 diém D, C, F, B thudc duwong tron duong kinh DF.

= ti giac DCFB noi tiép

— FCB=FDB (g6c ndi tiép cling chan cung ]/SE)

ACB =90 ( g6c noi tiép chan nira dwong tron (0) = ACE + BCF = 90’

Tt gidc ADCE ndi ti€p = ADE = ACE
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Tt gidc DBFC noi tiép = FCB = FDB

— ADE +FDB =90° ma ADE +FDB +EDF =180° ( géc bet )
= EDF=180" — ADE — FDB = 90°

= ADEF la tam gidc vudng.

¢) AC cat DE tai M, BC cat DF tai N. Liy diém P, Q I4in luwot la trung diém ctia DE, DF.
Chtng minh MN, PQ, CO dong quy.

AMCN vuong tai C va AMDN vuodng tai D nén tt giac MCDN noi tiép duong tron duwong
kinhMN = CNM=MDC  (chin CM) (1)

Ta co: l\ﬁ+ﬁ:90° va ﬁ+@=90°

— MDC = CFD (Cung phu CDF )

Ma CFD = CBD (ch4n cung CD) (3)

(1)2)(3) = MNC = CBD (vi tri dong vi ) = MN //AB
Goi I'la giao diém cta CO va MN

MI _CI 1IN

Theo hé qua ctua Dinh i Thales ta co: = =
AO CO OB

Al

ma AO=0B.

= MI=NI= I la trung diém MN = Ila tam duong
tron ngoai tiép tit giac MDNC = IC=ID

AECD vuong tai C =PC=PD
ADCFvuong tai C = QC=QD

= P,I,Q thudc trung trec CD = PQ,CO,MN di qual (dpcm)
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Bai 2. (Dé thi thit vao 10 nam 2025 - 2026 treong Chuyén Lam Son — Thanh Hoa - dé
chung)

Cho duong tron (O) va hai di€m B, C ¢§ dinh (BC khong la dwong kinh), diém A thay
doi trén (O) sao cho tam giac ABC nhon. C4c duong cao BE, CF ctia tam giac ABC cat
nhau tai H (E thudc AC, F thuéc AB).

a) Chiing minh tt giac BCEF noi ti€p dwong tron.

b) Chiing minh BAH = OAC. Tim vi tri di€ém A sao cho dién tich tam giac AEF 16n nhat.
Huwéng dan gidi

a) Chitng minh t giac BCEF ndi tiép dwong tron.

Goi M 1a trung diém canh BC. Theo gia thiét tam gidc BEC vudng tai E c6 M la trung

diém canh huyén BC, suy ra ME = %BC =MB=MC (1)

Tuong tuw ta c6 MF = MB =MC (2)

Tt (1) va (2) suy ra ME =MF =MB = MC, suy ra t& giac BCEF ndi tiép duong tron
dwong kinh BC.

b) Chitng minh BAH = OAC

Hoc toan online MATHX.vn —091.269.8216 Trang 3



Hoc toan 16p 9 On thi cap 3

A
Hj
o
s
B D M C
AI

Ké duong cao AD cta tam giac ABC va duong kinh AA’” ciia duong tron (O)

Xét AADB va AACA' ¢o:

ADB = ACA'=90°

— i - — 1

ABD = ABC—=AA'C :ESdA/-E

Suy ra AADB» AACA' (g.g)

Suy ra BAH = OAC.

Tim vi tri di€m A sao cho dién tich tam giac AEF 16n nhat.
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Xét AAEF va AABC c6 BAC chung va AEF = ABC (t& giac BCEF ndi tiép)
Suy ra AAEF «» AABC (g.g)

Suy ra EF_ % = cos A khong do6i (do BAC = %sd BC khong d6i)

EF

Tt AAEF « AABC suy ra SAi = |—
S BC

ABC

2
] —=cos* A.

Suyra S, =S,pc-c0s" A.

Do d6 S, .. 16n nhat khi va chikhi S, . 16n nhat.

AEF ABC

1

Ta co: S, = EAD.BC ma BC khong d6i, do dé S 16n nhat khi va chi khi AD 16n

ABC
nhat.

Ta c6: AD < AM < AO+OM khéng d8i, ddu bang trong day bat dang thirc xay ra khi
va chi khi D=M hay A, O, M thang hang khi va chi khi A 1a diém chinh gifta cung I6n
BC.

Bai 3. (Dé khdo sdt chit lugng thing 2 qudn Thanh Tri — Ha N§i )

Cho duong tron (O) c6 hai duwong kinh AB va MN vuong géc véi nhau. Trén tia d6i cta
tia MA 1dy diém C khac diém M. Ké MH vuong goc véi BC (H thugc BC).

a) Chitng minh B, O, M, H cung thu¢c mot dwong tron.

b) MB cat OH tai E. Chttng minh HO 1a tia phan gic ctia goc MHB va ME.MB = EB.MC
c) Goi giao diém ctia duong tron (O) véi duong tron ngoai ti€p tam giac MHC la K.
Chiing minh 3 diém C, K, E thfmg hang.

Huwdng dan gidi

a) Chung minh B, O, M, H cung thudc mot dwong tron.
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ABOM vuodng tai O (MN vuong ABtaiO) = M, O, B c
thudc duong tron duong kinh MB

AMHB vuong tai H (gt) = M, H, B thudc duwong tron
dwong kinh MB.

= 4 diém B, O, M, H cung thugc duong tron duong
kinh MB (dpcm)

b) MB cat OH tai E. Chitng minh HO 1a tia phan
giac caa goc MHB va ME.MB = EB.MC

T& giac MHBO noi tiép = MHO = MBO ( cting chan
MO )

— OMB = OHB (CﬁngchénC/)—]g) C
Ma OMB = OBM ( tinh chat tam giac can )

— MHO = HOB = HO la tia phan giac cua goc MHB
(dpem)

Xét AMHB va ACMB c6: MBH chung,
BHM = BMC(=90')

A B
MH _HB _ MH_MC
CM MB BH MB

= ACMB «» AMHB (g.g) =

(ti sO dong dang ) (1)

Do HO la phan giac cua MHB nén ta c6 ti 1é:
MH ME

= @

BH BE

M) =

MC ME (_ MH

= = = MC.BE =MBME (dpcm)
MB BE BH

c) Goi giao di€ém cua duong tron (O) v6i dwong tron ngoai tiép tam giac MHC 1a K.
Chiéng minh 3 diém C, K, E thing hang.

Ta c6: AMHC vudng tai H =MC la duong kinh = MKC = 90°
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MN Ia duong kinh = MKN = 90° -

— MKN +MKC =180° = C,K, N thing hang /

Lai c6: MC.BE = MBMEma MB = NB \

— MC.BE = NBME — MC¢ _ME <%/,
BN BE

Xét ACME va ANBE c6: CME =EBN(=90') ;

—MC = E (cmt) A
BN BE 5] o

= ACME « ANBE (c.g.c)

= MEC = BEN

Ta c6 M, E, B thang hang nén MEN + NEB = 180° N
Ma MEC = BEN (cmt)

= l\ﬁ + I\EE\C =180" (bet) = N,E,C th:fmg hang

= N,E,C,K thang hang (dpcm)

Bai 4. (Dé khao sdt Truong THCS Xi Ming — Thanh Hoa nam 2025 — 2026)

Cho duong tron (O) duong kinh AB. Goi H 1a diém nam gita O va B. K& day CD vuong
goc voi AB tai H. trén cung nho AC 1dy diém E bat ky ( E khac A va C). Tie C, ké CK
vudng gdc véi AE tai K (K thudc AE). Duong thang DE cat CK tai F.

a) Ching minh 4 diém A, H, C, K cung thudc mot dwong tron.

b) Chttng minh KH song song vdi ED.

c) Tim vi tri cta diém E d€ dién tich tam giac ADF 16n nhat.
Huwdng dan gidi

a) Chitng minh 4 diém A, H, C, K cling thugc mot dwong tron
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AAKC vuong tai K = A, K,C thudc duong tron
duong kinh AC

AAHC vudng tai H = A,H,C thudc dwong tron
duong kinh AC

Q

= A,H,C K thudc duong tron duong kinh AC
(dpem)

Q
m_l

b) Chttng minh KH song song véi ED

Tk giac AHCK noi ti€p = CHK = CAK ( cing chan
KC)

Ma KAC = EDC ( cing chan EC ctia (O))

— KHC = EDC (vi tri dong vi )

= KH//ED ( dpcm)

¢) Tim vi tri ctia di€m E dé dién tich tam gidc ADF 16n nhit.

Do HK//DF, ma chttng minh duoc H la trung diém =
CD nén K la trung diém FC (tinh chat duong trung K
binh) = AFACcan tai A = AF=AC

Q

AACD can tai Anén AC=AD
= AF = AD hay AAFD can tai A

Q
mJ

Ha DG vuong AF =S, . = %DG.AF = %DG.AD, do

AD khong déinén S,, ., 16n nhat khi va chi khi DG 16n =

nhat. ¢
Trong AAGD c6: GD<AD

hay S = %DG.AF = %DG.AD < %AD.AD = %AD2

AAFD

D&u “bang” xay ra khi va chi khi GD = AD ttc G truing A.
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Khi d6 DAF =90° = AADF vuong can tai A = EBA = EDA =45 (chian AE clia (O))
hay E la diém chinh gitta cung AB.

Bai 5. (Dé tham khdo tuyén sinh 16p 10 sé Vinh Phiic ndam 2025 — 2026)

Cho duong tron (O) duong kinh AB =2R . Day MN vudng gbc véi AB tai I, voi A <1B.
Trén doan MI 18y diém E (E khac M vaI). Tia AE cat dwong tron (O) tai diém thit hai la
K.

a) Chitng minh rang t¢ gidc IEKB ndi tiép duong tron.

b) Chttng minh rang AAME @ AAKMva AE.AK +BLBA =4R>.

c) Tinh d6 dai doan thang OI theo R khi chu vi AMIO dat gia trj 1én nhat.

Huwéng dan gidi
a) Chitng minh rang ti giac IEKB noi tiép duwong . <
tron
AKB =90’ ( g6c ndi tiép chan ntra duong tron) B
= AEKB vuodng tai Knén E, K, B thu¢c dwong tron L
dudng kinh BE 4 T 0 B
MIB = 90° ( MN vuong AB tail ) = EIB vuong tai I
nén E, I, B thuoc duong tron deong kinh BE
N

= I, E, K B cung thudc duong tron duong kinh BE.
Hay t& giac IEKB ndi tiép duong tron duong kinh BE (dpcm)
b) Chitng minh ring AAME » AAKMva AE.AK +BO.BA = 4R?

Ta c6: OM = ON = AOMN can tai O ma OI la duong cao trong AOMN =>OlI la dwong
phan giac MON nén MOA = AON
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Lai c6 MKA = %1\@ ( gbc ndi ti€p va goc 6 tam K
, T M
cung chan AM)
| e - o E
AMN = EAON ( gbc noi tiep va goc 6 tam cung
;T A n
chan AN) I @) B
= AME = MKA
Xét AAMEva AAKM c6: MAE chung, 3

MKA = AME (cmt)
= AAME « AAKM(g.g) (dpcm)

Xét AAEI vudng tai I va AAKB vudng tai K co: E/ATI chung, KITE = KIEB(: 90°)

= AAIE » AAKB(g g) = 2= = 2L AEAK = ABAI
AB  AK

Theo dé bai : AE.AK +BL.BA = AB.AI+ AB.BI = AB(AI + BI) = AB.AB = AB’ =4R’®
(dpem)

¢) Tinh d0 dai doan th:fmg Ol theo R khi chu vi AMIO dat gia tri 16n nhat.

Chu vi AMIO1a MI+10 +OM =MI+ 10 +R16n nhat khi MI+10O 16n nhat.

Ap dung Dinh Iy Pythagore xét AMIO vudng tai I c6: OM? = R? = OI* + MI”*
Tacod:

(O1-MI) 20

OI% - 20LMI + MI2 > 0
2012 + 2MI? — (OI2 +20LMI + MI? ) >0

2(OF +MI*)—(OI+MI)" >0
Hay (OI+MI)" <2(OI +MI*)=2MO” = 2R

Suy ra
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Ol+MI<+2R
OI+MI+OM£(1+x/E)R

Déu “=" xéy ra khi Of = MI = — = RZ_*/E

V2
Vay chu vi AMIO 16n nhat bﬁmg R + R\/E khi I thuoc doan th:fmg AO va cach O mot

khoang OI = ¥ (dpcm)

Bai 6. (Dé tham khao tuyén sinh 16p 10 s¢é Phii Tho ndm 2025 — 2026)

Cho duong tron (O,R), mot duong thang d ¢6 dinh cat dwong tron tai hai diém phan biét,
tr mot diém M thudc duong thang d nam bén ngoai duong tron ké tiép tuyén MC, MD
t6i duong tron (C, D la tiép diém).

a) Chting minh bon diém M, C, O, D cung thudc mot duong tron.

b) Chiing minh OM vudng CD. Doan thang OM cat dwong tron tai L.

Chang minh I'1a tam duwong tron ndi ti€p tam gidc MCD.

c) Puong thang qua O va vuong géc véi OM cat cac tia MC, MD theo thit ty tai P va Q.

Tim vi tri ctia di€m M trén duong thang d sao cho dién tich tam gidc MPQ nho nhat.

Huwéng dan gidi
a) Chirng minh bén diém M, C, O, D cung thudc mot dwong tron.

MCO =90° ( MC la tiép tuyén) = AMCO C
la tam gidc vuong tai C nén M, C, O thuoc
dwong tron duwong kinh MO. d

MDO =90° ( MD la tiép tuyén) = AMDO
la tam gidc vuong tai D nén M, D, O thudc
duong tron duwong kinh MO.

= 4 diém M, C, O, D cung thudc duwong D
tron duong kinh MO (dpcm)
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b) Chitng minh: OM L CD. Poan thang OM cit duong tron tai I. Chitng minh I 1a
tim duong tron néi ti€p AMCD.

C
Ta c6: MC = MD ( tinh chat hai ti€p
tuyén cat nhau ) nén M cach déu C va D d
OC=0D (=R)nén O cach déu CvaD M

(0]

= MO cach déu hai diem C vaD = MO
la dwong trung truc caa CD
= MO LCD (dpcm) D

Ta c6: MO la phan gidc cuia CMD (tinh
chat hai tiép tuyén cat nhau)

Xét AMOC vudng tai C co: MCI + ICO =90’ (1)

Goi K la giao diém caia MO va CD. Xét ACKI vuong tai K co: ICK +CIK =90’ (2)
Ma ICO = CIO ( AOIC cn tai O) (3)

MH2)(3) = MCI=ICD = CIla phan giac cta MCD

Do I1a giao diém ctia hai duwong phan giac MK va CI trong tam giac MCD nén I 1a tam
dwong tron ndi ti€p AMCD (dpcm)

¢) Puong thing qua O va vudng goc véi OM cat cac tia MC, MD theo thit tw tai P va
Q. Tim vi tri ctia diém M trén duong thang d sao cho dién tich AMPQ nhé nhit.

S suro =25

MOP

P
= 2%0(:.1\/113 =OCMP =R.(MC+CP) C
= S,po Nhonhdtkhi MC + CPnhé nhat.  d
M
Ta c6: (MC~CP)’ 20 0
MC? -2MC.CP+CP* 20
) D
(MC+CP)" 24MC.CP (%) 2
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Chtng minh dwoc : PMO = COP (cung phu @)
Xét AOCP va AMCOcé: PMO = COP (cmt), MOP = OCP(=90")

= AOCP » AMCO(g.g) = o€ _CP _ Mccp-0c? =R (**)
MC OC

Thay (**) vao (*) : (MC+CP)’ 2 4R* = MC+CP 2 2R
Déu “=” xay ra khi MC = CP =R = OM =R+2

Vay M la giao diém ctia d va dwong tron tdam O ban kinh R2.
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