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/a) C6 HDC = 90° (duong cao)
suy ra ba diém H, D, C thudc
duong tron duong kinh HC.

Cé CEH =90° (duong cao),
suy ra ba diém C, E, H thuée
duong tron duong kinh HC.
Két luan bén diém C, E, H,
D cung thuéc dudng tron
dueng kinh HC tt gigo CEHD
noi tiép.

b) C6 AEH=ADC=90" va
géc A chung; suy ra AAHE
déng dang AACD.

Suy ra ﬁ=£ = AH.AD = AE.AC
AC AD

c) Co KHE = ECB (cUng phu voi D/AE)

C6 ABKN vudng tai K va ABEN vubng tai E nen bon diém B, K, E, N
thudc duong tron dudng kinh BN, suy ra KNB =KEH (2 goéc ndi tiép

\ . oung chdn cung BK) B

~—a
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can tai K, suy ra KHE KEH
Suy ra KNB = ECB (dpcm)

d) Xét AKNB va AECB o6: BKN = BEN =90° va KNB = ECB

BK _ BE

BN BC

Xét AAMB va AECB c6: BAM =BEC =90° va AMB ACB (2 goe ndi tiép

cung chdn cung AB)

Suy ra AKNB ~ AECB =

BA BE BA BM _BA _ BK
—=—.Tudésuyra —=—=>—=—(1)
BM BC’ BK BN BM BN

Co6 AMB = ACB ma ABM + AMB = 90°, ACB + EBC = 90° nén ABM = EBC.

— -

Suy ra AAMB ~ AECB =

ABK =MBN (2)

Tr (1) va (2) suy ra ABAK ~ ABMN = BAK = B/MT\J

— — — -~ - -

chdn cung BC)
suy ra DAC =NMC. M&t khac AD // GM = DAG = MNG .

Tu d6 NMC =NCM suy pa ANMC cén tai N hay NM = NC (dpcm)
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{a) Ta c6 CMH=CNH=MCN=90°, suy ra t& gidc CMHN la hinh ch
nhét. Suy ra bén diém C, M, H, N cing thuéc mét duong tron.

<=}

b) Vi t& gidc CMHN ndi ti€p nén CNM = CHM (cung chén cung CM).
Ma GHM = CAH (cung phu véi goc HCA) bén CNM=CAB.
Xét ANMC véi AABC cé: MCN =BCA,CNM = CAB
Suy ra ANMC ~ AABC (g.9)
Ta co %:@:90%/535:13/@
Ma AAMH vudng tai M nén IA = IM = IH nén BAG =IAM=IMA, Suy ra
HMN = IMA
Ma IMA + IMH = AMH = 90° nén HMN + IMH = 90° = IMH
Suy ra IMH=90" hay IM L MN
Ching minh tuong tu ta c6 KN 1 MN
Tu d6 suy ra KN // IM
M _MP

Khi d6 —
NK

ma IM = IH. NK = KH nén ta cé:
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AFH = 90° (Vi CF la duong cao AABC) = thudc duong tron duong kinh
AH

AEH = 90 (Vi BE la duong cao AABC) = thudc duong tron dudng kinh
AH
= 4 diém A, F, H, E cuing thudc dudng tron dudng kinh AH
b) Ta c6 AGM = 90’ (goe ndi tiép chdn nira dudng tron)
ADB =90 (Vi AD la duong cao AABC)
— ADB = AMC =90° ma ABC = AMC (2 goc ndi tiép cung chdn cung AC
cla (O))
= AADB ~ AACM (g.g9) Dﬂzﬁ AD.AM = AB.AC
AC AM

c) C6 BH // CM (cung vudng géc véi AC), CH // BM (cung vudng gbdc
véi AB)

= T& gidc BHCM la hinh binh hanh

= Hai duong chéo HK va BC cdt nhau tai trung diém mbi duong

Ma K la trung diém clia BC = K la trung diém cla HM = H, K, M thdng
hang

C6 AADB ~ AACM

— -

Suy ra BAD CAM nén BAD + DAM =DAM + MAC

Suy ra BAI = PAE

C6 BDH = BFH = 90° nén ABDH vudng tai D va ABFH vudng tai F. Suy ra
BFHD la tr gidac ndi tiép

Co AEF = AHF (gbe ndi tiép cung chdn cung AE). Ma AHF = ABI (cung
bu vsi FHD)

E
Suy ra AAPE ~ AAIB (g.g) = AP _AE
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C6 BAL=PAE va AEH = ABM=90° nén AAHE ~ AAMB (g.g) = - = 25

AP _AH _ AP_ AL

=—=—=——=PI// HM. (Pinh ly Thales ddo)
ATl AM  AH AM

=
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a) Co A/DTVI =90° (géc ndi tiép chdn nlra duong tron) = AADM vubng
tai D = A, D, M cung thudc dudng tron duong kinh AM.

C6 AHM = 90° = AAHM vudng tqai H = A, H, M cung thudc dudng tron
duong kinh AM.

!
)
)
)
|
|
|
[}
|
|
|
]
[}
[}
[}
|
]
[}
[}
[}
[}
|
|
|
]
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
]
[}
]
|
[}
[}
|
[}
[}
]
]
[}
[}
[}
[}
[}
I|
\ ¢ 3

| Suy ra bén diém A, D, M, H cung thudc duong tron duong kinh AM.
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I'b) Xét AABC c6: CH, BD la hai duong cao va cét nhau tai M
Suy ra M la tryc tdm clia tam gidc ABC

Suy ra AM L CB hay AE L CB (1)

C6 AEB = 90° (gbe ndi tiép chdn nra duong tron)

Suy ra AE 1 EB (2)

T (1) va (2) suy ra C, E, B thdng hang

c) C6 ACDM vudng tai D va ACEM vuéng tai E nén D, C, E, M cung thudc
duong tron dudng kinh MC.

Co SD\B+K/DT/I — ODK = 90° (OD la tiép tuyén clua (0))
OBD + BMH = 90° = OBD + KMD = 90° (do BMH = KMD la 2 goc d&i dinh)
M& OB = OD = AOBD cén tai O = OBD = ODB

Suy ra K/DYVI:K/IVFD = AKDM cadn tai K = KD = KM (3)
Cé KCD + DAH = 90° va KDC +KDO + ODA = 180° = KDC + ODA = 90°

—

M& OA = OD = AOAD cdn tai O = OAD = ODA
Suy ra |5>E=|</cT> = AKDC cdn tai K = KD = KC (4)

T (8) va (4) suy ra K la tdm duong tron ngoai tiép ADCM = K la tédm
duong tron ngoai tiép DCEM.
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Suy ra KE = KD. »



a)

Ta c6 BDA=BEA =90" (AD, BE la hai dudng cao cla tam gidc )
AABD vubng tai D nén A, B, D thudc dudng tron dudng kinh AB.

AABE vudng tai E nén A, B, E thudéc dudng tron dudng kinh AB.

Do dé A, B, D, E thuéc duong tron dudng kinh AB.

b)

Ta co tirgido BAED la tir gide ndi tiép nén BAD = BED (hai goc ndi tiép
cung chdn cung BD) (1)

Ta c6 ti gidc BANM I& ti gido ndi tiép nén BAM=BNM (hai géc nodi
tiép cung chdn cung BM)(2)

T (1) va (2) ta 06 BED = BNM ma 2 goc & vi tri déng vi suy ra DE // MN.

T giac ABDE ndi tlep nén EAD EBD (hai géc ndi tiép cung chdn
cung DE) hay CAM=NBC 3



Ta lai co CAM = %sdl\’le (tinh chat goc ndi tiép) (4)
va NBC = %sd‘l\/l?: (tinh chat goc ndi tiép) (5)

T (8), (4), (5) suy pa sdMC = sdNC suy pa C la diém ndm chinh giita
MN nén MC = NC. Do dé diém C thudc duong trung truc clia MN.

Ta lai c6 OM = ON nén O thudc dudng trung truc cla MN.

Vi vay OC la duong trung teuc clia MN nén OC L MN.

EF
BC

Do dé AE.BC = AB.EF (%)
~ = CE CD
ACED ~ ACBA (g. C chung, CED=CBA) nén — =—
(9.9)( g ) CB CA

Do do CE.CA = CB.CD (**)
Nhan vé véi vé cla (*) va (**) ta cé AE.BC.CE.CA = AB.EF.CB.CD. (***)

Chia cd hai vé clia (***) cho BC ta duoc AE.CE.CA = AB.EF.CD (dpcm)
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a) ADC = 907, suy ra ba diém A, D, C thuéc duong tron dudng kinh AC.
AFC =90, suy ra ba diém A, F, C thudc duong tron duong kinh AC.
Vay bén diém A, F, D, C cung thudc duong tron duong kinh AC. (1)

b) Vi AFDC la t& gidc ndi tié€p nén BCA + AFD = 180°

Suy ra BFD = BCA (cung bu vai AFD ). (2)

Chimg minh BCEF ndi tiép duong tron duong kinh BC tam M. (3)

Suy ra BFK = BCA (cung bu véi BFE).

Suy ra: BFD = BFK nén FB la tia phéan gidc cla géc DFK (dpom). (4)
T (4) suy ra KFD = 2BFD .

Tw (3) suy ra BME OBCE (g6c ndi tiép va géc & tam cung chdn cung
BE) hay KME = 2BCA.

Xét AKDF va AKEM c6: KFD =KME va K chung.
KF

Suy ra A Sil hay KD.KM = KE.KF dpcm.
KE KM
c) C6 AMBF cdn tai M nén MFB = MBF .
Ma: MFB = MFD + BFD va MBF = BKF + BFK
K&t hop (4) suy ra MFD = BKF hay MFD = DKF .
Gid sl tam gidc KDF ndi tiép duong tron tam I c6 dudng kinh FN.
Ta cé: DKF DNF (hai goc ndi ti€p cung chdn mét cung) nén MFD DNF.

— e~~~ -

Suy ra MFI =MFD + DFN = DNF + DFN =180° FDN—’I&O —-90" =90°

—

(FDN la goc ndi tiép chdn nira dudng tron).
Do d6 MF vudng goc véi ban kinh IF cla duong tron tam I tai F.
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1 Vay MF la tiép tuyén cla duong tron ngoai tiép tam gidc KDF (dpcm).
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) Xét (OsR) co: AEB =90’ (géc ndi tiép chdn nla duong tron)
vudng tai E suy ra K, E, B thuéc dudng tron dudng kinh KB (1)

Q

J

uong kinh AB vudng géc véi day CD tai diém I = KIB = 90" = vuéng
tai I suy ra K, I, B thudc dudng tron dudng kinh KB (2)

v

U (1) va (2) suy ra bén diém K, E, B, I cuing thuéc mét duong tron.

T
b
X

~

ét AAPB cé: PI, AE la hai dudng cao cdt nhau tgi K

K la teuc tdm cla AAPB = BQ L AP

J

Xét APQB va APEA, ta c6: APB la goc chung va PQB = PEA = 90°

po _PB

= APQE ~ APEA (g.9) = —- = PQ.PA = PE.PB

Se—————
T e e e e e e = =
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¢) Chimg minh OQ la tiép tuyén cla duong tron ngoaqi tiép tam gidc
PQE

—

Theo ching minh trén BQ L AP = AQB =90’ suy ra Q € (O).

Vi PQK =PEK =90° nén chimg minh duoc bén diém P, Q, K, E cung
thudc duong tron duong kinh PK.

Suy ra tr gidc PQKE ndi tiép nén duong tron ngoai tiép tam gidc PQE
chinh la dudng tron ngoai tiép ti gidc PQKE = J la tam dudng tron

ngoai tiép tam gidc PQE.
Ta chimg minh JQ vuéng géc véi OQ.

C6 GPK + QKP = 90°, OBK + IKB = 90° ma IKB=QKP (2 géc d6i dinh)
nén QPK = QBO

Suy ra @z(ﬁz@:ﬁ

Ma JQP + JQK = PQB = 90° nén J/O\O=90°

Suy ra OQ la tiép tuyén cla duong tron ngoai tiép tam gidc PQE.
Goi H la giao cua PI va EQ.

Tuong tu ta cling c6 OE la tiép tuyén cla duong trdn ngoai tiép tam
giac PQE. Suy ra JQ = JE

Va do c¢6 OQ = OE nén OJ la trung truc cla EQ. Suy pa OJ vudng voi

QE = JO // PF.
HM  HJ

Suy ra —=—
MF JP

C6 JK? = JQ? = JM.JO = JH.JI (do AJQM ~ AJOQ va AJHM ~ AJOT)

HJ HK+HJ JK HM HK
Suyrda —=———=—=>—=—-

- = = = KM // IF
JK KI+JK JI ~MF KI



-

D

a) C6 COF = 90'; CMF = 90 Suy ra C, O, F cung thuéc dudng tron
uomg kinh CF va C, M, F cung thuéc dudng tron dudng kinh CF

uy ra O, M, C, F cung thuéc mot dudng tron nén t& giac OCMF ndi

[l 9p)
[O2
o

) C6 SOD = 90° (do gid thiét)

X o

ét tam gidc SCD cé: SO, DM la hai duong cao cdt nhau taqi F.

F la teyc tdm tam gidc SCD nén CF la duong cao = CK L DS.

J

dt khac CKD = 90° (gbe ndi tiép chdn nira dudng tron) = CK L DK

=

Suy ra ba diém S, K, D thang hang

Vi SKF =SOD =90° va S chung nén ASKF ~ ASOD (g.g) = g—g = %

S

c) C6 MBC = MDC (2 goc ndi tiép cung chén cung MC)
Ma MDG = MSB (2 gbc cung phu véi OCM) nén MBC = CSB

K& O'H L MB tai H

T e e e e e e e e e e e e e e e e e e e e e o o o o e o o e o e e o o



AMO'B cdn tqi O' nén duong cao O'H ciing l&a duong phan gide, do dé

suy ra dugc 15%'\!4 = @[:%MO'BJ (goc & tam va géc ndi tiép chdn

cung MB)

Do d6 MBC + MBO'=BO'H + MBO' = 90" (Vi AO'HB vudng tai H)

Nén O'B L BC, tir d6 suy ra CB la tiép tuyén cla duong tron (O).
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a) C6 tia Ax , By la tiép tuyén cla (O) nén Ax L AB, By LAB
Do d6 AADE vuéng tai A
= AADE ndi tiép dudng tron dudng kinh DE (1)

Co6 EF L CD tai C nén ACDE vudng tgi C

0 A R K VU BAL 7
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= ACDE ndi tiép duong tron duong kinh DE (2)
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T (1) va (2) ta c6 bén diém A, D, E, C cung thudc duong tron ducmg
kinh DE

b) Do ABDF vuéng tai B

= ABDF ndi tiép dudng tron dudng kinh DF (3)
Do ACDF vudng tagi C

= ACDF ndi tiép duong tron duong kinh DF (4)

T (8) va (4) ta cé bén diém B, D, F, C cuing thudc duong tron duong
kinh DF

Trong duong tron duong kinh DF coé: CFD =CBD (2 goéc ndi tiép cung
chdn CD)

Trong duéng tron duéng kinh DE c6 CED = CAD (2 géc ndi tiép cung
chdn CD)

Nén tam gidc ABC vudng tai C nén CAB + CBA 90°
Ma GFD = GBD,CED = CAD(cmt) — DEG + DFC = 90’
Hay DEF + DFE 90°

Suy ra ADEF vudng tai D

c) Chinmg minh C, D, M, N oung thuéo duorng tron duong kinh MN
— CMN = CDN (2 géc ndi tiép cung chdn CN)

Trong ducmg tron duong kinh DF cé CDF = CBF (2 goc ndi tiép cung
chén CF)

Chimg minh duoc: CBF = CAB (Cung phu véi géc ABC)

Suy ra: CMN CDN CBF CAB:>MN//AB

I I
ACAO c6 MI // AO nén AM_O :g— (Ap dung hé quéd cla Thales)
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E ACOB c6 NI // BO nén ot =ﬂ (Ap dung hé qud cla Thales)
i cCoO OB

]

i Suy ra M_CL_IN 5 0A = OB nén MI = IN

a0 a0 o

i = Ilatrung diém clia OC

\

_______________________________________________________
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a)

E = K, E, B thuéc duong tron duong kinh KB.

dudng kinh KB.

ndi tiép.

Co KEB=90° (g6c ndi tiép chdn nlra duong tron) = AKEB vudng tai
C6 KIB =90° (gid thiét) = AKIB vudng tai I = K, I, B thudc dudng tron

Suy ra K, E, I, B thudc cung 1 dudng tron nén ti gide KEBI la t& gide

-

-



Xét AAKI va AABE, ta coé:

A la géc chung

AIK = AEB = 90" Suy ra AAKI ~ AABE (g.g)
. AK Al

odé: ==

AB  AE
Suy ra: AK.AE = AL.AB dpcm

D

c) Xét AAPB cé: PI L AB (I € AB);

AE | PB(E € PB) ;

PI cdt AE tai K.

Suy ra K la tryc tam cia AAPB

Suy ra: BQ L AP (Q € AP)

Do d6 AQB =90

hay AQGK=90" suy ra Q e (O;R)

Ta co: AIK = 90° (duong kinh AB vuéng goc véi day CD tai diém I)

Ching minh duoc bén diém A, I, K, Q cung thudc dudng tron duong
kinh AK suy ra AIKQ la t& gidc ndi tiép)

Suy ra QAK = QIK (hai goc ndi tié€p cung chén cung QK)
Ta co6: KEBI la ti gide ndi tiép (cmt)

Suy ra: KIE =KBE (hai géc nt cung chdn cung EK)

Lai co: QAK = KBE (hai goc ndi tiép cung chdn cung QE)

Do d6 KIE =KIQ hay IK la phén gidc cla FIQ (dpcm)
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a)
Co6 AD 1 BCva BE L AC

Vi AABD vudng tai D nén tam giac ABD ndi tiép dudng tron dudng kinh
AB. Do dé, ba diém A, B, D cung thudéc duong tron dudng kinh AB.

Vi AAEB vudng tai E nén tam gidc AAEB ndi tiép dudng tron dudng kinh
AB. Do d6, ba diém A, E, B cung thudéc duong tron duong kinh AO.

Vay 4 diém A, B, D, E cung thudc duong tron dudng kinh AB hay tu
giac ABDF ndi tiép dugc duong tron.

b) Xét ACBE va ACAD c6
BEC = CDA = 90°
BCE la gbée chung

Suy ra ACBE ~ ACAD (g.g)

____________________________________________________________
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Suy ra L62:4 =% suy ra CB.CD = CE.CA

¢) Goi F la giao diém cla AD va BE. Suy ra F la truc tam cla tam gidc
ABC.

C6 IAC = 90°,IBC = 90° (goc ndi tiép chdn nra duong tron)
= IA 1L AC,IB L BC
Suy ra IA // BF va BI // AF

Vay t&r giac AIBF la hinh binh hanh. C6 M la trung diém AB = M la
trung diém IF.

Suy ra I, M, F thdng hang. (1)
C6 THC =90° (gbe ndi tiép chdn nlra duong tron) = IH L HC (2)
Co F/CTD = ﬁEE =90° nén AFCD vudng tai D va AFEC vudng tai E.

Suy ra F, C, D, E cung thudéc duong tron duong kinh FC nén t gide
CDFE ndi tiép duong tron duong kinh FC

Ma H thudc duong tron ngoaqi tiép ACDE nén H thudc duong tron
duong kinh FC.

Suy ra ﬁ-l\C =90" suy ra FH L HC (3)
T (2) va (8) suy ra I, F, H thdng hang. (4)

Tu (1), (4) suy pa I, M, H thdng hang.
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a)

Co ACH = AKH = 90°

AACH vubng tai C nén 3 diém A, C, H cung thudc dudng tron tam E
ban kinh %

AAKH vubng tai K nén 3 diém A, K, H cung thudc dudng tron tam E
ban kinh %
To d6 suy ra 4 diém A, C, H, K cung thudc mdt duong tron.

b) Pudng thdng AC va duong thdng HK cdt nhau tai D. Goi I la trung
diém DH. Chinmg minh KA.KB = KH.KD

Tir giae AKHC noi tiép nén CAK + CHK = 180°
C/m<,l</HTB la 2 géc ké bu nén EJ—RH@:%O“

Suy ra CAK =KHB hay KAD =KHB va AKD = HKB = 90°
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__________________________________________________________________
~

Suy ra AKAD ~ AKHB (g.g)

Dén dén & EE = KA.KB = KH.KD

KH
IC la tiép tuyén cla dudng tron (O).
OB = OC = AOBC cdn tai O = OBC = OCB

AHCD vuong tal Cvalla tPung diém DH nén IC = ID = IH = AICH cén
tai I = ICH IHC Ma IHC = KHB (2 géc dbi dinh)

Vay ICH + OCB = KHB - OBC =90 = ICO =90" = IC 1L OC
OC la ban kinh cla dudng tron nén IC la tiép tuyén cla dudng tron
c)

AICO va AIKO vuéng tai C, K. Tu d6 4 diém I, C, K, O cung thudc
duong tron duong kinh OI. Vay S la trung diém OI.

1
Co: IP la duong trung binh cla AAHD nén IP // AH va IP = EAH
- A~ . 1
Co: 0Q la dudng trung binh cla AAHB nén OQ // AH va OQ = EAH
Suy ra IP // OQ va IP = OQ

= IPOQ la hinh binh hanh. Theo tinh chdt, S la trung diém IO, ciing
la trung diém PQ.

e ————————
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