CHUONG III: GOC VOI PUONG TRON

. GOC O TAM - SO PO CUNG

1. Goc & tam.

— Goc ¢6 dinh trung véi tdm cua duong tron goi la goc ¢ tdm. Hai canh cta goc cat duong tron tai hai

diém chia dudng tron thanh hai cung.

— Cung nam bén trong goéc goi la cung nhd, cung nam bén ngoai gdc goi la cung 1on.

VvD: O Hinh 1:
G6c AOB la goc & tam.

Cung nho la cung AmB.

Cung l6n 1a cung AnB.

Hoic ta c6 cach noi khac: Goc AOB chin cung AmB.

Chu y: Goc bet chén nira dudng tron.

Hinh 1

A
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2. S0 do goéc & tam.
+ 8§06 do cua cung nho bi chan bang so do cua goc o tam chan cung do.

+ 86 do ciia cung I6n bang hiéu giita 360° va sé do ciia cung nho.

+ 86 do ciia nira dwong tron bang 180°

+Cha ¥ m
- Cung nhé c6 s6 do nhé hon 180°
- Cung lém ¢6 56 do 16n hon 180° A B
VD:
O Hinh 2: n
Goc AOB =68 =>sd AmB =68°.
Hinh 2

Tir d6: sd AnB = 360° — 68°

Ch( y: Hai cung bang nhau néu chung c¢é s do bang nhau.
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3. Pinh li: Biém nam giira cung
¢ B nam gitta cung AC A

=>sdAC =sdAB +sdBC

®,

< B la diém chinh gitta cung AC B

=>sdAB =sdBC = %sdAC E

1. LIEN HE GIT’A CUNG VA DAY CUNG

1. Pinh i 1
Trong mot dwong tron hay hai dwong tron bang nhau: N B C 5
e Hai cung bang nhau néu chiing c6 sé do bang nhau. "’
e Trong hai cung, cung ndo c6 sé do 16n hon thi d6 cung Ién hon. N

Ta c6: AB = CD (gt)
=>sdAB =sdCD
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=> AOB = COD (gbc ¢ tAm cung chin 2 cung c6 sd bang nhau)

2. Pinh li 2
Véi hai cung nhé trong mot duong tron hay trong hai dwong tron bang nhau:
e Cung l6m hon thi ddy I6m hon.

e Ddy lon hon thi cung [6m hon.

3. BO sung

a) Trong mot dwong tron, hai cung bi chan giita hai ddy song song thi bang /\
nhau. A B

Ta co: AB // CD (gt)

=>sdAD =sdBC

b) Trong mét dwong tron, dwong kinh di qua diém chinh giita cia mét cung thi di qua trung diém ciia ddy
cang cung ay.
Trong mét dwong tron, dwong kinh di qua trung diém cia mét day (khéng di qua tdm) thi di qua diém

chinh giita cia cung bi cang boi ddy dy.
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¢) Trong mét duwong tron, dwong kinh di qua diém chinh gitta ciia mét cung thi vuéng géc véi day cang
cung dy va nguoc lai.

111. GOC NOQI TIEP

1. DPinh nghia

+ Gdc ndi tiép 1a goc co dinh nam trén dudng tron va hai canh chira hai day cung ctia duong tron d6 (
BAC 14 goc noi tiép chin cung nho BC)

+ Cung nam bén trong goc goi 1a cung bi chin (BC goi 1a cung bi chén).

B

a |
—
=y 4
P
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2. S0 do: Trong mot duong tron, sé do cua goc noi tiép bang mot nira s6 do caa cung bi chan.

Tacé: BAC = %sdBC (g6c nai tiép (O) chin cung BC)

3. Trong mét dwong tron:

* Cac goc noi tiép bang nhau chan cac cung bang nhau. B

Néu ABD = CBD = AD =CD = AD = CD

* Cac goc noi tiép cling chan mét cung hoidc chan cac cung bang nhau

thi bang nhau. A 7
Trén hinh vé: sdABD = sdACD = %sdAD. \D

Trén hinhve: AD =CD & sdAD = sdCD < sdABD = sdCAD
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* G6c noi tiép chin nira dudng tron 1a géc vudng.

Taco: ACB= ADB = AEB = 90° (gbc nt chan nira duong tron dudng kinh c
AB) N

CAC DANG BAI TAP VAN DUNG VE GOC O TAM - GOC NQI TIEP

Vi du 1: Cho dudng tron (O, R) va diém M nam ngoai dudng tron d6. Goi MA, MB I hai tiép tuyén voi
duong tron tai A va B. Tinh sé do cua goc ¢ tdm tao bai hai ban kinh OA va OB néu:

a) ZAMB =70°

b) MA =R

c) MO = 2R
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Huwdéng din
Vi MA va MB la c4c tiép tuyén ctia duong tron (O) tai A va B nén: MA L OA, MB L OB
=>2/MAO = £MBO =90°

a) Xeét tir giac MAOB c6:
2AMB + £AOB + ZMAO + £MBO = 360°
& £AOB =360° - (.AMB + ZMAO + ZMBO) = 360° - (70°+ 90° + 90°) =110°
Vay sb do goc ¢ tam tao boi hai ban kinh OA, OB bang 110° .
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b) Néu MA =R
Xét AMAO c6: MA = AO =R va £MAO =90° => A MAO vudng can tai A => MOA =45°
Vay £AOB = 2.2MOA =90°

¢) Néu MO = 2R
Xét AMAO vudng tai A cd: MO = 2.A0 => 2AMO = 30° => LAOM = 60°
Vay: 2AOB = 2.2A0M = 120°
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Vi du 2: Cho hai duong tron (O; R) va (O’; R’) cit nhau tai hai diém A va B (R < R'). K¢é duong kinh
BOC va BO’D.
a) Chting minh rang: Ba diém C, A, D thang hang.
b) So sanh s6 do hai cung nho AC va AD.
Huwdéng din
a) Vi AABC noi tiép duong tron dudong kinh BC nén AABC vudng tai A hay zBAC = 90°.
Tuong ty ta c6: ZBAD = 90°
=>+CAD = £BAD + «BAC = 180°
=> 3 diém C, A, D thang hang.
b) Xét duong tron (O) cd: sdAC =180° —sdAB

Xét duong tron (O”) co: sdAD =180° —sdAB

=> sdAC=sdAD

Vi du 3: Cho diém M chuyén dong trén nira duong tron (0) duong kinh AB. V& hai tiép tuyén Ax va By
v6i duong tron (0). Tiép tuyén tai M véi (O) cit Ax tai C va cit By tai D; cac duong thang CO va OD cit

(O) lan luot tai E va F. Tinh sd EF.
Trang 10



Huwdéng din
Vi CA va CM la hai tiép tuyén vai (O) nén OC Ia tia phan giac caa ZAOM .
Twong tu ta c6 OD la tia phan giac cuia ZBOM Ma 2AOM va 2BOM Ia hai géc ké& bt => OC L OD

—

Vay ta cé £COD =900 hay sd EF =90°. x d

I

A 0

Vi du 4: Cho hai duong tron (O; R) va (O’; R”) cét nhau tai A va B . V& cat tuyén CAD vudng goc voi
AB . Tia CB cit (O’) tai E, tia BD cét (O) tai F. Chttng minh rang:

a) £CAF = DAE

b) AB la tia phéan giac cua £EAF

c) CA.CD =CB.CE

d) CD?=CB.CE + BD.CF
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Huwdéng din

ViCD L AB=>~2CAB =90° Ma 2CAB =1/2 sd BC =>sd BC =180°
Viy ba diém B, O, C thang hang.
Chting minh twong tu ta ¢ B, O’, D thiang hang.
a) Chirng minh £CAF = 2DAE
Trong (O) ta c6: 2CAF = 2CBF (gdc nai tiép cung chan cung CF)
Trong (O’) ta c6: ZDAE = 2DBE (gdc néi tiép cung chin cung DE )
Ma 2CBF = ~DBE (ddi dinh)
=>/CAF = 2DAE .
b) AB la tia phan giac cua 2EAF
N&i CF va DE ta cd: 2CFB = 90° (goc ndi tiép chan nta duong tron (O))
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£BED = 90° (géc ndi tiép chin ntra dudng tron (0”))
X¢ét ACFB va ADEB co:
£CFB = £«BED =90°
2CBF = £DBE (dbi dinh)
=> /FCB = £EDB
Mat khac: ZFAB = 2FCB (gdc noi tiép (O) cing chan cung FB )
£EAB = £EDB (g6c noi tiép (0’) ciing chan cung EB)
=> £FAB = £EAB hay AB la phan giac cua goc £EAF .
¢) Chieang minh CA.CD = CB.CE
Xet ACAE va ACBD co:
£C chung
2CEA = £BDA (g6c néi tiép (0’) cing chin cung AB)
=> ACAE ~ ACBD (g.g) => CA/CB = CE/CD hay CA.CD=CB.CE (1)
d) Chang minh CD? = CB.CE + BD.CF
Chtrng minh tuong tu cdu c) ta c6: DA.DC = DB.DF 2
Tur (1) va (2) suy ra:
CA.CD + DA.DC = CB.CE + DB.DF
< (CA + DA)CD =CB.CE + DB.DF
& CD? = CB.CE + DB.DF
Vi du 5: Cho dudng tron (O; R) va mot diém M bén trong dudng tron d6. Qua M ké hai day cung AB va
CD vuéng géc vai nhau (C thude cung nhoé AB). V& dudng kinh DE. Chieng minh rang:
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a) MA.MB = MC.MD.
b) Tu giac ABEC la hinh thang céan.
¢) Tong co gié tri khong doi khi M thay ddi vi tri trong duong tron (O).

Huéng dan
a) Chung minh MA.MB = MC.MD.
Xét AAMC va ADMB co: A
£ACD = £ABD (gbc néi tiép cuing chin cung AD)
£AMC = £BMD =90° (gt)
=> AAMC ~ ADMB (g.g)
=> MA/MD = MC/MB => MA.MB = MC.MD
b) Chitng minh t gidc ABEC la hinh thang cén. 0
Vi 2DCE = 90° (géc ndi tiép chin ntra dudng tron)
=>CD L CE CD L AB (gt) =>AB// CE.

=> T gidc ABEC Ia hinh thang 2). B H C
Mat khac: CE va AB la hai day song song cua duong tron (O)

chan hai cung AC va BE D

=> AC=BE=AE=BC=ABE=BAC (2

Tur (1) va (2) suy ra tir giac ABEC 1a hinh thang can.
¢) Tong c6 gié tri khong dbi khi M thay d6i vi tri trong dudng tron (O).

Taco AE=BC (cmt) =>EA=BC.

Trang 14



Mt khac: ZDAE = 90° (g6c noi tiép chin nira duong tron)
Do d6: MA? + MB? + MC? + MD? = (MA?+ MD?) + (MB? + MC?)
= AD? + BC? = DE? = 4R? khong doi

Vi du 6: Cho AABC can tai A ni tiép duong tron (0). M la mét diém bat ky thudc cung nho AC. Tia
AM cat BC tai N. Chang minh rang:
a) AB2 = AM.AN b) ZACM = ZANC

Huéng dan
a) Chirng minh AB? = AM.AN 4
Vi AABC cén tai A =>2ABC = 2ACB
Lai c6 2ACB = 2AMB (gbc nai tiép cling chan cung AB)
=> 2ABN = Z£AMB
Do d6: AABM ~ AANB (g.g) => AB/AN = AM/MB
=> AB?= AN. AM

b) Chitng minh ZACM = ZANC B vc N
Vi AABM ~ AANB => 2ABM = 2£ANB

Ma £ABM = 2ZACM (g6c ndi tiép cling chan cung AM)
Do d6: £ZACM = £ANC
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BAI TAP REN LUYEN
Bai 1. Cho AABC (AB < AC). V& dudng tron (O) duong kinh BC cit AC, AC lan luot tai E, F. Goi H 1a
giao diém cua BE va CF.
a) Chung minh: AH 1 BC.
b) Ching minh: AF.AB = AE.AC va BH.BE = BF.BA va HE.HB = HF.HC .
¢) AH cit BC tai D. Chiang minh: D, H, E, C cing thugc mot duong tron. Xac dinh tam 1.
d) Chang minh: EH la tia phan gidc cua goc DEF.
e) Chirng minh: FH la tia phéan giac cua géc DFE.
f) AD cit EF tai K. Ching minh: AK.HD = HK.AD.
g) EF cét BC tai M. Ching minh: MF.ME = MB.MC.
Bai 2. Cho AABC noi tiép (O). Buong cao BE, CF cat nhau tai H.
a) Chirng minh: AH 1 BC.
b) AH cit BC tai D. Chting minh: AF.AB = AH.AD = AE.AC..
C) AH cit BC tai D. Chang minh: B, F, E, C cung thudc mot duong tron. Xac dinh tam .
d) Chirng minh: EH la tia phén giac cua goc DEF.
e) CF cét DE tai K. Chung minh: FH.CK = HK.CF.
f) EF cat BC tai M, EF cit (O) tai N va T. Ching minh: MN.MT = ME.MF.
Bai 3. Cho AABC noi tiép (O). Buong cao AD va BE cét nhau tai H.
a) Chetng minh: CH 1L AB.
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b) AD cit (O) tai . Chitng minh: ACHI can.
¢) BE cit (O) tai K. Chimg minh: H ddi xung véi K qua AC.
d) Chttng minh: OC L IK.
e) Chung minh: ED // Kl va OC L ED.
Bai 4. Cho AABC noi tiép (O). Puong cao BE, CF cit nhau tai H. BE, CF cit (O) tai M va N.
a) Chung minh: OA 1 MN.
b) Ching minh: MN // EF.
c) V& duong kinh AD. Chung minh: Tt gidc BHCD 1a hinh binh hanh.
d) HD cat BC tai K. Ching minh: AH = 20K.
e) AH cit (O) tai I. Chitng minh: 1D // BC.
f) OK cit (O) tai T. Chitng minh: AT la tia phan giéc caa goc 1AD.
Bai 5. Cho AABC noi tiép (O). Puong cao BE, CF cat nhau tai H. AH cét (O) tai 1. V& duong kinh AD.
a) Chung minh: ID // BC.
b) Phan gi4c caa goc BAC cat (O) tai T. Ching minh: AT 1a phan giac cua cua goc HAO.
¢) Chieng minh: Tu gidc BHCD la hinh binh hanh.
d) Chtng minh: H d6i xtng | qua BC.
e) buong thiang EF céat BC tai K va cit (O) tai M va N. Chting minh: KEKF = KM.KN .
Bai 6. Cho AABC noi tiép (O). Phan giac cua goc A cit (O) tai P.
a) Chiang minh: APBC can.
b) V& duong cao BE, CF cia AABC cit nhau tai H. V& duong kinh Al. Chang minh: Tt giac BHCI
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I hinh binh hanh.
¢) HI cét BC tai M. Chimg minh: 3 diém O, M, P thing hang.
d) Ching minh: AP la phan giac cua géc HAO.
Bai 7. Cho AABC noi tiép (O). Phan giac ciia goc B cit (O) tai M.
a) Chung minh: AMAC can.
b) BM cat AC tai E. Chang minh: ME.MB = MC>.
¢) Goi F 1a trung diém AC. Chang minh: O, F, M thang hang.
d) Vé day MN // AB. Chung minh: NC // BM.
e) Goi I 1a giao diém caa MN va BC. Chang minh: IM = IB va IN = IC va MN = BC.
f) Goi K la giao diém cua MC va BN. Chiing minh: O, 1, K thang hang.
Bai 8. Cho AABC déu ni tiép (O). E 1a diém tuy y trén BC. AE cit (O) tai M.
a) Chung minh: MA & phén giéac cua géc BMC.
b) Chirng minh: AM.AE = AC”.
¢) Trén AM lay diém D sao cho MB = MD. Chtng minh: AMBD déu va BD // MC.
d) Chang minh: MA = MB + MC.
e) V& duong kinh AN. MN cit BC tai F. Ching minh: BE.CF = CE.BF.

Trang 18



IV. GOC TAO BOI TIEP TUYEN VA DAY CUNG

1. Pinh li
S6 do cua goc tao béi tiép tuyén va ddy cung bang nira s6 do
cia cung bi chn.

2. HE qua
Trong mét dwong tron, géc tao béi tia tiép tuyén va ddy cung va

g6c ndi tiép cing chdan mot cung thi bang nhau.

3. Pinh li (bd sung)
Néu géc BAx (véi dinh A nam trén dweong tron, mot canh chira ddy cung AB), ¢6 s6 do bang nira sé do
ciia cung AB cang day d6 va cung ndy nam bén trong géc dé thi canh Ax la mét tia tiép tuyén cia dong

tron.
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Vi du: Tur diém M niam ngoai duong tron (O) vé hai tiép tuyén MA, MB véi (O) tai A va B. Qua A vé
duong thang song song véi MB cit dudng tron tai C. N6i C véi M cat duong tron (O) tai D. Noi A véi D
cit MB tai E. Chttng minh rang:
a) AABE ~ ABDE; AMEA ~ ADEM.
b) E 1a trung diém cua MB.
Huwdéng din

4

a) Chung minh AABE ~ ABDE; AMEA ~ ADEM.
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Xet AABE va ABDE co:
£E chung
<BAE = 2~DBE (g6c ndi tiép va goc giira tia tiép tuy én va day cung ciing chin cung BD )
=> AABE ~ ABDE (g.g)
Vi AC /I MB nén £LACM = 2CMB (so le trong)
Ma 2ACM = ZMAE (g6c noi tiép va goc gitra tia tiép tuyén va day cung cling chin cung AD )
Suyra: zCMB = zMAE
Xét AMEA va ADEM co:
£E chung
£MAE = £CMD (chttng minh trén)
=> AMEA ~ ADEM (g.g)
b) Chang minh E 1a trung diém caa MB
Theo chimg minh a) ta c6: AABE ~ ABDE => AE/BE = BE/DE => EB? = AE.DE
AMEA ~ ADEM => ME/DE = EA/EM => ME? = DE.EA
Do d¢6 EB%? = EM? hay EB = EM.
Vay E la trung diém cua MB.
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BAI TAP REN LUYEN
Bai 1. Cho diém M nam ngoai dudng tron (O), vé tiép tuyén MA, MB.
a) Chung minh: OM L BC tai H.
b) V& day BC // AM. Ching minh: AABC céan.
¢) MC cit (O) tai D. Chiang minh: MA> = MD.MC va AD* =DB.DM
d) AD cit CB tai N. Chang minh: AB> = AD.AN .
e) Chiing minh: ND.NA = NB.NC.
f) BD cit AM tai I. Chirng minh: I 13 trung diém ciia AM.
Bai 2. Cho (O) va diém M nam ngoai (O), v& tiép tuyén MA, MB.
a) Chirng minh: OM 1 AB tai H.
b) Ve day BC // MA. Ching minh: AABC can.
¢) MC cit (O) tai D. Chtrtng minh: MC.MD = MH.MO.
d) Chirtng minh: MHD = MCO.
e) Chiing minh: AD* = DB.DM.
f) Goi I 1a trung diém cua ctia AM. Chiing minh: B, D, | thang hang.
Bai 3. Cho (O) va diém M nam ngoai (O), v& tiép tuyén MA, MB.
a) V& day AC // MB. Chitng minh: AABC can.
b) MC cit (O) tai D. Chttng minh: BD* = DA.DM .
¢) Goi I 1a trung diém MB. Chung minh: A, D, | thing hang.
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d) Goi E 1a trung diém cua CD.Ching minh: M, A, E, O, B cling thuéc mét duong tron.
e) Chung minh: EM la phén giéc cta goc AEB.
f) AE cit (O) tai F. Chttng minh: BF // CD va BC? = BEMC.
g) Chirng minh: Tu gidc BDEF Ia hinh binh hanh.
h) Chiing minh: AADE va AFEC la tam giéc can.
Bai 4. Tir M ndm ngoai dudng tron (O) v& tiép tuyén MA, MB va cat tuyén MCD.
a) Ching minh: OM L AB va MA® = MD.MC.
b) V& phan gi4c caa goc DAC cit CD tai E. Chiang minh: AAME.
c¢) Chitng minh: BE la phéan giac cua géc DBC.
d) Goi I 1a trung diém ciia CD. Cm: IM la phén giac cia goc AlB.
e) Chung minh: AE la phén giac cua goc 1AB.
f) Chitng minh: AD.BC =ID.AB.
g) Al cit (O) tai K. Chung minh: BK // CD.
h) AE cat (O) tai F. Chung minh: 1, O, F thang hang.
Bai 5. Cho AABC noi tiép (O). V& phan giac AE cua AABC.
a) V& tiép tuyén tai A cit BC tai M. Chiing minh: AMAE can.
b) V& tiép tuyén MD. Chitng minh: DE 12 phan giac cua goc BDC.
¢) AE cit (O) tai F, OF cit BC tai H. Chitng minh: HM |a phan giac cia géc AHD.
d) Chimg minh: E 1a tim duong tron noi tiép AAHD.
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e) Chitng minh: BD.AC = AD.HC.
f) DH cit (O) tai I. Ching minh: Al // BC.

V. GOC CO PINH O BEN TRONG DPUONG TRON - GOC €O PINH O BEN
NGOAI DPUONG TRON

Pinh i 1

S6 do cua goc co dinh ¢ bén trong dwong tron bang nira tong so do hai cung bi chan.

Tacé: CAD= w (gbc co6 dinh & trong dudng tron)
Pinh li 2
S6 do cia goc c6 dinh ¢ bén ngodi dwong tron bang nira

hiéu so do hai cung bi chan.

Tacd: CHD = sdCD —sdBE
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Vi du 1: Cho AABC nhon ndi tiép dudng tron (O). V& phan giac trong AD cua goc A (D # (0)). Lay
diém E thudc cung nho AC. Néi BE cit AD va AC lan luot tai | va tai K, néi DE cat AC tai J. Chtng
minh rang:

a) 2BID = £AJE .
b) ALIK = IK.EJ.

Huwdéng din

a) Ta cd £BID la goc c6 dinh nam bén trong duong tron (O) chan hai cung BD va cung AE
A
BID = %(sdBD+sdAE)

£AJE 1a goc c6 dinh ndm bén trong dudng tron (O) chan hai cung

CD va AE _
1
AJE = E(sch+sclAE) (

Ma AD la phan giac cua goc A nén BD=CD 5 A
Suy ra 2BID = 2AJE W
b) Xét AAIK va AEJK co:

D
+) 2AKI = £EKJ (d6i dinh)
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+) 21AK = £KEJ (hai goc ndi tiép chin hai cung bang nhau BD va cung CD )

Do d6 AAIK ~ AEJK (g.g)
=> Al/EJ = IK/JK => ALLJK = IK.EJ
Vi du 2: Cho AABC déu ndi tiép duong tron (O). Piém I chuyén dong trén cung nho BC. AB cit CI tai
M, AC cit BI tai N. Chtrng minh rang:

a) BC2=BM.CN

b) ZAIN c6 s6 do khong doi.

Hudng dan

a) Vi AABC déu nén: s¢dAB =sdBC =sdAC =120°
Ta co: £ANB la goc co dinh ngoai duong tron (O) nén:

ANB = 1(satAB —stI) —60° — LsdCl
2 2

Lai co: BCl = %SdBI (goc ndi tiép (O) chin cung BI)

- 1(sdBc —stI) _60° — Lsdc1
2 2

Suy ra £ANB = 2BCI Q)
Tuong tu ta c6: ZAMC = 2CBI (2
Tt (1) va (2) suy ra: ABCM ~ ACNB (g-g) => BC/NC = BM/BC => BC? = BM.NC
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b) Ta c6: 2AIB = 2ACB = 60°

=> £AIN = 180° - ZAIB = 120° khong doi

BAI TAP REN LUYEN

Bai 1. Cho tam giac ABC néi tiép trong duong tron (O). Trén cac cung nhd AB va AC lan luot 1iy cac

diém I va K sao cho Al = AK . Day IK cit cac canh AB, AC lan luot tai D va E.

a) Chung minh rang ADK = ACB .
b) Tam gidc ABC phai c6 thém diéu kién gi thi tr gisc DECB 1a hinh thang can.
Bai 2. Cho duong tron (O) va mdt day AB. V& duong kinh CD vuong goc véi AB (D thudc cung nho
AB). Trén cung nho BC ldy mot diém N. Cac duong thang CN va DN lan lugt cit duong thang AB tai E
va F. Tiép tuyén ctia dudng tron (O) tai N cat dudng thang AB tai I. Ching minh rang:
a) Cac tam giac INE va INF la cac tam giac can.
b) AI = AE+AF
Bai 3. Cho tam gidc ABC noi tiép duong tron (O). Céc tia phan giac ciia goc B va goc C cit nhau tai I va
cat duong tron (O) lan luot tai D va E. Day DE cit cac canh AB va AC lan luot tai M va N. Chiing minh
rang;
a) Tam gidc AMN la tam giac can.
b) Céc tam giac EAI va DAI l1a nhiing tam giac can.
¢) Tu gidc AMIN la hinh thoi.
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Bai 4. Tiur mot diém M & bén ngoai dudng tron (O), ta vé& hai tiép tuyén MB, MC. V& duong kinh BD.
Hai duong thang CD va MB cit nhau tai A. Chiing minh rang M 1a trung diém cta AB.

Bai 5. Tur mot diém A ¢ bén ngoai dudng tron (O), ta v& hai cat tuyén ABC va ADE (B nam giita A va
C; D ndm giita A va E). Cho biét A =50°, sdBD =40". Chimg minh CD L BE.

Bai 6. Cho 4 diém A, B, C va D theo tht ty trén duong tron (O) sao cho sé do cac cung nhu sau:
sdAB =40", sdCD =120". Goi I 1a giao diém ciia AC va BD. M 1a giao diém ciia DA va CB kéo dai.
Tinh céac goc CID va AMB.

Bai 7. Cho dudng tron (O). Tir mot diém M & ngoai (O), ta v& cac cat tuyén MAC va MBD sao cho
CMD =40 . Goi E 1a giao diém cua AD va BC. Biét goc AEB =70°, tinh s do cac cung AB va CD.
Bai 8. Cho duong tron (O) va mot diém M & ngoai (O). V& tiép tuyén MA va cat tuyén MBC di qua O
(B nim gita M va C). Duong tron duong kinh MB cit MA tai E. Ching minh:

sd AnC = sd BmA + sdBkE v&i AnC, BmA va BKE la c&c cung trong goc AMC.
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V1. CUNG CHUA GOC

1. Quy tich cung chira goc

Véi doan thang AB va géc o (OO <a<180° ) cho truée thi quy tich cac diém M thod man AMB = a
la hai cung chira goc a dung trén doan AB.
Chay:
e Hai cung chiva géc a néi trén la hai cung tron doi xieng nhau qua AB.
e Hai diém A, B dwoc coi la thudc quy tich.
e Dic biét: Quy tich cac diém M nhin doan thang AB cho triwée dwdi mét géc vudng la dwong tron
duong kinh AB.
2. Cach vé cung chira goc o
— V& dwong trung truc d ciia doan thang AB.
— Vé tia Ax tao voi AB mét goc .
— Vé dwong thang Ay vudng goc véi Ax. Goi O la giao diém ciia Ay véi d.
— V& cung AmB, tdm O, ban kinh OA sao cho cung ndy nam ¢ nira mdt phang bo AB khéng chira tia
AX.
AmB duwoc vé nhu trén la mot cung chira goc a.
3. Cach gidi bai toan quy tich
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Muén chirng minh quy tich (tdp hop) cdc diém M thod man tinh chdt T la mét hinh H ndo dé, ta phdi
chitng minh hai phan:
— Phén thuan: Moi diém c6 tinh chat T déu thudc hinh H.
— Phén dao: Moi diém thuéc hinh H déu cé tinh chat T,
— Két lud@n: Quy tich cdc diém M c¢6 tinh chat T la hinh H.

Vi du: Cho dudng tron (O) va diém A ¢b dinh nam trong dudng tron . Mot dudng thang d quay quanh
diém A cat duong tron (O) tai hai diém M va N. Tim quy tich trung diém I caa MN.

Huéng dian
* Phan thuan: M

Vil la trung diém cua day MN suy ra Ol L MN
=> £0IA =90°

Vi diém I nhin doan OA c6 dinh dudi géc 90°nén | niam trén

duong tron duong kinh OA.

* Phan dao:
Lay diém I’ bat ky thudc dudng tron duong kinh OA.
N&i Al cit duong tron (O) tai M’ va N’
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Vi I’ thuge duong tron duong kinh OA nén £OI'A = 90° hay OI' L M'N'
=> I’ 1a trung diém ciia M’N’ (theo quan hé giira duong kinh va day cung)

* Két luan: Quy tich trung diém | cia MN 1a duong tron duong kinh OA.
BAI TAP REN LUYEN
Bai 1. Cho nira dudng tron (O; R) duong kinh AB. V& ddy MN = R (diém M ¢ trén cung AN ). Hai day
AN va BM cit nhau tai I. Hoi khi ddy MN di dong thi diém I di dong trén dudng nao?
Bai 2. Cho nira duong tron duong kinh AB va mot diy AC quay quanh A. Trén nira mit phing bo AC
khong chura B ta vé hinh vuong ACDE. Héi:

a) Piém D di dong trén duong nao?

b) Piém E di dong trén duong nao?
Bai 3. Cho hinh vuéng ABCD. Trén canh BC ldy diém E, trén tia d6i cua tia CD ldy diém F sao cho CE
= CF. Goi M la giao diém cua hai duong thang DE va BF. Tim quy tich cia diém M khi E di dong trén
canh BC.
Bai 4. Cho tam giac ABC vudng tai A. V& hai ntra duong tron duong kinh AB va AC ra phia ngoai tam
gi4c. Qua A vé& cat tuyén MAN (M thudc nira duong tron duong kinh AB, N thudc nira duong tron duong
kinh AC).

a) Tt giac BMINC la hinh gi?

b) Tim quy tich trung diém I cia MN khi cat tuyén MAN quay quanh A.
Bai 5. Cho nira dudng tron dudng kinh AB. Goi M 1a diém chinh giita ctia cung AB. Trén cung AM l4y
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diém N. Trén cac tia AM, AN va BN lan luot 1iy cac diém C, D, E sao cho MC = MA, ND = NB, NE =
NA. Chung minh réng nam diém A, B, C, D, E cung thudc mot duong tron.

Bai 6. Cho tam giac ABC vuédng tai A, duong phan giac BF. Tir mot diém I nam giita B va F, v& mot
duong thing song song voi AC cit AB va BC lan luot tai M va N. V& duong tron ngoai tiép tam giac
BIN cit dudng thang Al tai mot diém thi hai 1a D. Hai duong thang DN va BF cét nhau tai E.

a) Chirg minh rang bon diém A, B, D, E ciing nam trén mot duong tron.

b) Ching minh rﬁng nam diém A, B, C, D, E cung nam trén mot duong tron. Tur d6 suy ra BE L CE.
Bai 7. Cho dudng tron (O) dudng kinh AB, diém C di dong trén (O). Goi M 1a giao diém ba dudng phan
gi4c trong ciia tam giac ABC. Diém M di dong trén duong nao?

Bai 8. Dung tam giac ABC biét BC = 3cm, A=50°, AB = 3,5cm.
Bai 9. Dung tam giac ABC biét BC = 4cm, duong cao BD = 3¢m va duong cao CE = 3,5¢cm.
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VII. TU GIAC NOQI TIEP

1. Pinh nghia
Mot tir gide ¢6 bon dinh nam trén mét dwong tron dgl tie gide ni tiép dwong tron.
2. Pinh li
e Trong mot tir gidc ndi tiép, tong sé do hai géc doi dién bang 180° .
e Néu mét tir gidc cé tong s6 do hai géc doi dién bang 180° thi tir gidc do néi tiép dwoc duong tron.
3. Mt s6 dau hi¢u nhan biét tir gic ndi tiép
e Tir gidc c6 4 dinh cach déu 1 diém la tam.
e Tit gidc c6 tong s do hai goc doi dién bang 180°.
e Tir gidc c6 2 dinh ciing nhin 1 canh dwéi 2 géc bang nhau.
o T4 gidc ¢6 géc ngodi bang goc trong doi dién.
ChU ¥: Trong cdc tir gide dd hoc thi hinh chit nhdt, hinh vuéng, hinh thang can néi tiép dwoc dwong tron.

Vi du 1: Cho AABC nhon, cac dudong cao AD, BE, CF cit nhau tai H. Ching minh rang:
a) Tu giac BCEF noi tiép.
b) HA.HD = HB.HE = HC.HF.
Huoéng dan
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a) Taco «BEC = £BFC =90°

=> c4c diém E, F cung thudc duong tron duong kinh BC hay tir gidac BCEF ndi tiép.
b) V€ duong tron duong kinh BC. Xét ABHF va ACHE c6:

+) £EBF = £ECF (hai goc ndi tiép cung chin ). A

+) 2FHB = £EHC(ddi dinh). .

Suy ra ABHF ~ ACHE (g.g)

BH/CH = HF/HE hay HB.HE = HC.HF (1)

Chirng minh twong ty ta c6: HA.HD = HB.HE (2)

Tur (1) va (2) suy ra: HA.HD = HB.HE = HC.HF. B 5 c
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Vi du 2: Cho AABC nhon, duong cao AH. Céc diém M va N 1an luot 1a hinh chiéu vudng goc

cta H trén AB, AC. Chirmg minh rang:

a) AM.AB = AN.AC.

b) Tt gidc BMNC noi tiép.

Hudéng din

a) Taco: ZAMH = 2ZANH =90° (gt)

=> cac diém M, N cung thudc duong tron dudng
kinh AH.

=> /AMN = £ZAHN (hai goc ndi tiép cung chin
cung AN)

Mat khac: ZAHN = 2ACH

Do d6 AAMN ~ AACB (g.g)

=> AM/AC = AN/AB hay AM.AB = AN.AC.
b) Theo chirng minh céu a) ta co:

2AMN = £ACH

Suy ra ZBMN + 2ACH = zBMN + 2ZAMN = 180°

Vay tr gisc BMNC nbi tiép.
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BAI TAP REN LUYEN
Bai 1. Cho AABC c6 duong cao BE, CF cit nhau tai H.

a) Chang minh: Tt giac AEHF, tir giac BFEC nai tiép.

b) AH cit BC tai D. Chitng minh: Tt gidc BFHD, DHEC néi tiép.

¢) Chimg minh: H 14 tim duong tron noi tiép A DEF.

d) Goi K 1a diém d6i xtrng ctia H qua BC. Chang minh: Tg ABKC ni tiép
Bai 2. Cho AABC noi tiép (O). V& duong cao BE, CF cit nhau tai H. AH cit BC tai D.

a) Chitng minh: Tg BEFC, tg BFHD noi tiép duong tron.

b) AD cat dudng tron (O) tai I. Ching minh: H di xtng véi | qua BC.

c¢) Chung minh: OA L EF.

d) V& duong kinh AM cua (O). Ching minh: Tg BFKM ni tiép.
Bai 3. Cho AABC (AB < AC) ndi tiép (O) dudng kinh BC. V& dudng cao AH. Trén BC lay diém D sau
choHB =HD. Ter Cké CE L AD tai E.

a) Chitng minh: Tt giac AHEC nai tiép.

b) Chirng minh: CB la phéan giac cua goc ACE.

¢) Chizng minh: A AHE déu.

d) AH cit (O) tai F. Ching minh: C, E, F thang hang.
Bai 4. Cho nira (O) duong kinh AB va diém M nam trén (O) (AM > BM). V& MH L AB, C la diém dbi
xung véi B qua H. Qua M v& dudng thang vudng goc véi CM cit tiép tuyén Ax, By cua (O) lan luot tai D
vaE.
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a) Chirng minh: Tg ACMD, BCME noi tiép dudong tron.
b) Chirng minh: A CDE vu0ng.
¢) V& AF // DE cat MC tai F. Chitng minh: Tg AFHM noi tiép.
d) Chang minh: A MHF can.
e) MC cit DA tai N. Chitng minh: NF.MC = FC.MN.
Bai 5. Cho dudng tron (O) va diém M nam ngoai dudng tron. V& hai tiép tuyén MA, MB dén (O).
a) Chung minh: OM 1. AB.
b) V& cét tuyén MEF. Chting minh: MH.MO = ME.MF.
¢) Chitng minh: Tg EHOF noi tiép duong tron.
d) Chang minh: HA la phén giac cua goc EHF.
e) V& AB cit EF tai K. Chung minh: ME.FK = EK.MF.
Bai 6. Cho AABC, v& (O) duong kinh BC cat AB, AC tai F, E. BE cit CF tai H.
a) Chung minh: AH L BC.
b) AH cét BC tai D. Ching minh: AF.BC = AE.AC = AH.AD.
c) Ching minh: EH la tia phé&n giac cua géc DEF.
d) Chting minh: Ta giac DOEF noi tiép.
e) Tur A ké Ax // EF cat BC tai M. Ching minh: MA? = MB.MC.
Bai 7. Cho A ABC nai tiép (0). V& duong cao BE, CF cat nhau tai H. AH cét BC tai D.
a) Chung minh: AD | BC.
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b) V& tiép tuyén tai A cit BC tai S. Chirng minh: AS // EF.
¢) V& duong kinh AK cat EF tai N. Chirg minh: Tg BFNK noi tiép.
d) V& I dbi xang véi H qua D. Chieng minh: | thudc (O).
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VIII. PUONG TRON NGOAI TIEP - PUONG TRON NOI TIEP

1. Pinh nghia
a) Puong tron di qua tat cd cac dinh ciia mét da gide dgl dwong tron ngogi tiép da gidc va da gidc
dgl da gidc ni tiép deong tron.
b) Puwong tron tiép xiic véi tat cd cdc canh ciia mét da gidce dgl dwong tron ndi tiép da gidc va da
gidc dgl da gidc ngogi tiép dirong tron.

2. Dinh li
Bat ki da gide déu ndo ciing ¢6 mét va chi mot dwong tron ngoqi tiép, c6 mot va chi mét dwong tron
néi tiép.
Tam cia hai dwong tron nay triung nhau va del tdm cia da gidc déu.

Tam nay la giao diém hai dwong trung true ciia hai canh hodc la hai dwong phdn gidc ciia hai goc.

Chuy:
e Bdn kinh dwong tron ngoai tiép da gidc la khodng cdch tir tam dén dinh.
e Bdn kinh dwong tron néi tiép da gidc la khodng cdch tir tam O dén 1 canh.
e Cho n_ gidc déu canh a. Khi do:

— Chu vi ciia da gidc: 2p=na  (p la nira chu vi).
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~ ’ A\ p— 0
— Moi goc o dinh cua da gidac co so do bang (n=2).180°

n
fo s 360
— Moi goc o tam cua da gidc co so do bang. — .
n
, a . 180"
— Ban kinh dwong tron ngogqi tiép: R=———-=04= 2R.sin )
: n
2sin
n
. a 180"
— Ban kinh dwong tron ngi tiep: r=———- =0= 2r.tan—,
180 n
2tan
n

— Lién hé giita ban kinh dwong tron ngoqi tiép va ndi tiép:

2
Rz—r2:a—,
4

: 1
— Dién tich da giac déu: S = Enar .

BAI TAP REN LUYEN
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Bai 1. Mot dudng tron co ban kinh R = 3cm .Tinh dién tich hinh vudng noi tiép dudng tron do.
Bai 2. Mot da gidc déu ndi tiép duong tron (0;2cm). Biét do dai mbi canh ciia n6 1a 24/3em . Tinh dién
tich cua da giac déu do.
Bai 3. Cho lyc gidc déu ABCDEF, d6 dai mdi canh 1a a. Cac dudng thang AB va CD cit nhau tai M, cit
duong thang EF theo thi tu tai N va P.

a) Ching minh AMNP 13 tam giac déu.

b) Tinh ban kinh duong tron ngoai tiép AMNP.
Bai 4. Cho ngii gidc déu ABCDE canh a. Hai duong chéo AC va AD cit BE lan luot tai M va N.

a) Tinh ti s gitta cac ban kinh ctia dudng tron ndi tiép va duong tron ngoai tiép ngii giac do.

b) Ching minh rang cac tam giac AMN va CMB 1a cac tam gidc can.

¢) Chimg minh ring AC.BM = 2.
Bai 5. Cho duong tron (O; R). Tir mot diém A trén dudng tron (O) v& cac cung AB, AC sao cho
sdAB=30", sdAC=90" (diém A nim trén cung BC nho). Tinh c4c canh va dién tich cua tam gidc
ABC.

Trang 41



IX. PO DAI PUONG TRON - CUNG TRON

1. Cong thirc tinh d§ dai dwong tron (chu vi dwong tron)

Do dai C cua mot duwong tron ban kinh R duoc tinh theo cong thirc:

C=27nR

2. Cong thirc tinh d¢ dai cung tron

Trén dwong tron ban kinh R, dg dai [ ciia mét cung n° dwoc tinh theo cong thire: | =

hodc

C=mxd

(d=2R)

BAI TAP REN LUYEN

Bai 1. Cho 7 =3,14. Hiy dién vao cic bang sau:

Ban kinh R

Puong kinh d

bo dai C

Dién tichS

5

94,2

28,26

Trang 42




Bai 2. Cho dudng tron (O) ban kinh OA. Tir trung diém M ciia OA v& day BC L OA. Biét d6 dai duong
tron (O) la 4z (cm). Tinh:

a) Ban kinh duong tron (O).

b) B¢ dai hai cung BC cua duong tron.
Bai 3. AABC c6 AB = AC =3cm, A =120°. Tinh d6 dai dudng tron ngoai tiép AABC.
Bai 4. Mot tam giac déu va mot hinh vudng ¢ cing chu vi 13 72cm. Hoi d6 dai duong tron ngoai tiép
hinh nao 16n hon? Lén hon bao nhiéu?
Bai 5. Cho hai duong tron (O; R) va (O'; R') tiép xlic ngoai v4i nhau tai A. Mot duong thing qua A cit

duong tron (O) tai B, cit dudng tron (O') tai C. Ching minh rang néu R’ = %R thi do dai cua cung AC

bang nira 6 dai cua cung AB (chi xét cac cung nhd AC, AB).

Bai 6. Cho tir giac ABCD ngoai tiép duong tron (O). V& ra phia ngoai tir giac nay bon nira dudng tron cé
duong kinh 1an luot 1a bon canh cua tir giac. Ching minh rang tong d6 dai cua hai nira dudng tron c6
duong kinh 13 hai canh d6i dién bang tong do dai hai nira dudng tron kia.

Bai 7. Cho ntra duong tron (O; 10cm) c6 duong kinh AB. V& hai nira duong tron duong kinh OA va OB
& trong nira dudng tron (O; 10cm). Tinh dién tich ciia phan nam giira ba dudng tron.

Bai 8. Cho nira dudng tron (O) duong kinh BC. Liy mét diém A trén (O) sao cho AB < AC. V& hai nira
duong tron duong kinh AB va AC & phia ngoai tam gidc ABC. Chirng minh dién tich tam giac ABC bang
tong hai dién tich cua hai hinh trang khuyét & phia ngoai (O).
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X. DIEN TICH HINH TRON — HINH QUAT TRON

1. Cong thirc tinh dién tich hinh tron
Dién tich S cua mot hinh tron ban kinh R dwoc tinh theo cong thirc: S = zR?
2. Cong thire tinh dién tich hinh quat tron
Dién tich hinh quat tron ban kinh R, cung »° dwoc tinh theo cong thirc:
7R*n

S= % hay s = lg (I la do dai cung »n° cua hinh quat tron).

BAI TAP REN LUYEN

Bai 1. Mot hinh vuéng va mot hinh tron ¢ cung chu vi. Hoi hinh nao c¢6 dién tich 16n hon.

Bai 2. Chung minh rang dién tich hinh tron ngoai tiép hinh vudng bang hai 1an dién tich hinh tron noi
tiép hinh vudng do.

Bai 3. Tinh dién tich hinh vanh khin tao thanh béi duong tron noi tiép va dudng tron ngoai tiép tam giac
déu canh 6¢cm.

Bai 4. Mot tam giac déu canh a noi tiép trong dudng tron (O). Tinh dién tich hinh vién phan tao thanh
bo1 mot canh cia tam giac va mot cung nhé cang canh do.

Bai 5. Tam giac ABC vudng tai A, duong cao AH = 2cm. Trén cing mot nira mit phang bd BC ¢6 chira
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A ta v& ba ntra dudng tron c6 duong kinh 1an lwot 1a BH, CH va BC. Tinh dién tich mién gi6i han
boi ba nira dudng tron do.

XI. ON TAP CHUONG III
Dang 1. Tam giac nhon ndi tiép.

Bai 1. Cho AABC nhon noi tiép dudng tron (O). Cac dudng cao BD, CE cit nhau tai H.

a) Chang minh: T giac AEHD, BCDE la c4c tir giac noi tiép.

b) Puong thang DE cat (O) tai I, K va cat duong thang BC tai M (I nam giita M va K). Ching minh:
MIL.MK = MB.MC.

¢) Ké duong thang xy la tiép tuyén tai A caa (O). Chting minh: xy // MK.

d) Chirng minh: Al = AK.
Bai 2. Cho AABC c6 3 goc nhon (AB < AC) nai tiép (O; R). V& BM vudng géc véi BC tai M (M e BC).
Tia OM cit (O) tai I. Tiép tuyén tai A cua (O) céit BC tai D.

a) Chizng minh: Tt giac OADM nai tiép.

b) Chiing minh: DA* = DA.DC .

c) Al cit BC tai N. V& tiép tuyén DE véi (O) (E la tiép diém, E khac A). Chung minh: D la tam
duong tron ngoai tiép AANE.

d) Ké duong kinh IF cia (O). Chimg minh: 3 diém E, N, F thang hang.
Bai 3. Cho AABC c6 3 goc nhon (AB < AC) ndi tiép (O; R). Ba dudng cao AD, BE va CF cit nhau tai
H.
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a) Chting minh: Tt giac CEHD, AEDB noi tiép trong mot duong tron.
b) AD cit (O) tai I. Ching minh: AADC ~ ABDI tir d6 suy ra DA.DI=DB.DC.
c) Ké duong kinh AK cuaa (O). Chung minh: Tu gidc BIKC la hinh thang céan.

d) Cho BAC =60". Chitng minh: AAHO céan.
Bai 4. Cho AABC c¢6 3 géc nhon (AB < AC). Pudng tron dudng kinh BC cat AB tai E, cat AC tai F.
a) Chung minh: CE, BF la hai duong cao cia AABC.
b) CE cat BF cit nhau tai H. Chirng minh: T gidc AEHF noi tiép duoc.
¢) Kéo dai AH cit BC tai M. Goi K 14 giao diém ciia EM va BH. Chuang minh: BK.HF = BF.HK .

d) Chitng minh: KEO = OFM..
Bai 5. Cho AABC c6 3 goc nhon noi tiép trong dudng tron. Hai duong cao AD, BE cat nhau tai H.

a) Chizng minh: Tt giac CHDE, ABDE nai tiép.

b) Kéo dai AD va BE cit duong tron (O) tai F va I. Chung minh: IF // DE.

¢) Puong kinh CK cua (O) cit AF tai J. Puong thing CK va Al cét nhau tai M. Ching minh:
KM.CJ]=CMKIJ.

d) Goi G la tron tim cua AABC. Chimg minh 3 diém H, G, O thang hang.
Bai 6. Cho AABC nhon (AB < AC) ndi tiép (O). Goi H la giao diém cua 3 dudng cao AD, BE, CF.

a) Chitng minh: Tt giac DHEC, BFEC nai tiép.

b) Chung minh: AE.AC = AH.AD.
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¢) Goi K la trung diém cua HC. Ching minh: FED = FKD.
d) Pudng tron dudng kinh AH cit duong tron (O) tai M. Ching minh: AM, EF, BC dong qui.
Bai 7. Cho ADEF noi tiép dudng tron (O). Qua D v& tiép tuyén xy. Tur E v& EN // xy (N € DF).

a) Chiang minh: DEN = DFE.

b) Ching minh: DN.DF = DE’.

¢) Tia EN ciét (O) tai K. Chng minh: DO la tia phan giac g6c EDK.
d) Chtng minh: DE Ia tiép tuyén cua dudng tron ngoai tiép ANEF.

Bai 8. Cho AABC c6 3 géc nhon néi tiép (O; R) sao cho BAC = 60" . Hai duong cao AM va BN cua A
ABC cit nhau tai H. Goi CD la duong kinh cua (O).

a) Chitng minh: Tt giac CHNM, ANMB noi tiép.

b) Chung minh: DB //AH. Tu d6 suy ra tir gidc ADHB la hinh binh hanh.

¢) Qua C ke tiép tuyén Cx véi dudng tron (O). Chirng minh: Cx // MN.

d) Tinh AH theo R.
Bai 9. Cho nira duong tron duong kinh AB va hai diém C, D nam trén nira duong tron (C € AD). Hai tia
AD va BC cit nhau tai diém E, AC cit BC tai F, EF cit AB tai M.

a) Chang minh: BC L AFvaAD L BF. Tird6 suy ra: FM L AB.

b) Chuang minh: T giac ACEM nai tiép. Suy ra; ECM = EAM .
¢) Chirng minh: CB la tia phan giac caa goc MCD.
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d) Goi I 14 trung diém cua doan thang AB. Ching minh: T gidc CDIM noi tiép.
Bai 10. Cho AABC c6 3 goc nhon (AB < AC) néi tiép duong tron (O; R). Ba dudng cao AD, BE, CF cit
nhau tai H.

a) Chang minh: T giac AFHE, BCEF noi tiép.

b) Chung minh: AE.AC = AF.AB.

¢) AD cit (O) tai I. Chang minh: HBC = IBC. Tir d6 suy ra I va H ddi xtng véi nhau qua BC.

d) Chitng minh: AO L EF.
Bai 11. Cho AABC nhon (AB < AC) ndi tiép duong tron (O; R). Tiép tuyén tai A caa (O) cit canh BC
kéo dai tai S.

a) Chtng minh: SA* = SB.SC.

b) V& hai duong cao BE va CF ciia AABC. Chiing minh: Tt giac BFEC noi tiép duong tron, xac dinh
tdm cia duong tron nay.

¢) Goi M 1a giao diém cua hai duong thang EF va BC. Chting minh: ME.MF = MB.MC.

d) Chitng minh: OA 1 ME.

e) V& tiép tuyén SD cua (O) voi D 1a tiép diém. Goi I 1a trung diém BC. Chung minh: IS 1a phan giac
cua goc AID.
Bai 12. Cho AABC nhon ngi tiép trong dudng tron (O; R). Ba duong cao AD, BE, CF cat nhau tai H. Tia
AD cit (O) tai M.

a) Chang minh: T giac AEHF, BCEF noi tiép duoc.

Trang 48



b) Chung minh: DA.DM = DB.DC.
¢) Goi I, J lan luot 1a trung diém cua cua AH va BC. Chtng minh: 4 diém D, J, E, F cung thuoc mot

duong tron. Tinh ban kinh duong tron nay theo R.
d) Goi K 1a giao diém cuia EF va AH. Chitng minh: CK L BI.
Bai 13. Cho AABC c6 3 g6c nhon (AB < AC), ba dudng cao AD, BE, CF cat nhau tai H.

a) Chitng minh: T giac CEHD nai tiép.
b) Chitng minh: FEB = FCB.
¢) Goi M Ia mot diém trén doan DF. Trén tia DE lay diém N sao cho MAN = BAC . Chang minh:

NDC =NAM.
d) Chang minh: MA 12 tia phén giac caa goc NMF.
Bai 14. (HKII)Cho AABC nhon (AB < AC) ndi tiép trong dudng tron (O; R). CAc tiép tuyén tai B va C

ctia ciia duong tron (O) cat nhau tai E. AE cét duong tron (0) ¢ D (D khac A).

a) Chitng minh: Tt giac OBEC noi tiép.

b) Tir E ké duong thang (d) song song véi tiép tuyén tai A caa (O), (d) cit AB, AC lan luot & P va Q.
Chung minh: AB.AP = AD.AE .

c¢) Chung minh: EP = EQ va PAE = MAC.
BC®

d) Chang minh: MA.MD =
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Bai 15. Cho AABC c6 3 g6c nhon nai tiép (O; R) c6 (AB < AC). Goi M 1a diém chinh giira cung BC.
OM cit BC tai D, AM cit BC tai K.

a) Chirng minh: AM la tia phén giac cua goc BAC.

b) Tiép tuyén tai A ciia dudng tron (O) cit BC tai S. Ching minh: SA” = SB.SC.

c¢) Chiang minh: SA =SKva S, A, O, D cung thugc mot duong tron.

d) Trén duong tron tim O dit E sao cho SB.SC = SE>. Chiing minh: diém E nam trén duong tron
ngoai tiép SAOD.
Bai 16. Cac duong cao AN va BM cua AABC c6 ba goc nhon cat nhau tai H va cat duong tron (O; R)
ngoai tiép AABC lan luot tai D va E.

a) Chung minh: CD = CE.

b) Chung minh: H va D di xiing nhau qua BC.

c¢) Chung minh: MN // DE.

d) Biét MN _ L Tinh MN theo R.
AB 2

Bai 17. Cho AABC nhon (AB < AC) ndi tiép duong tron (O; R). Cac dudng cao AD, BE, CF cit nhau tai
H.

a) Cheng minh: EH.BD = ED.HF .

b) Chtng minh: OA 1 EF.
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¢) buong thang EF cit duong tron (0) ¢ M va N (F nam gitra E va M). Ching minh: AM 14 tiép
tuyén cta dudng tron ngoai tiép AMDH.

d) Gia st EF = R. Tinh s do goc BAC.
Bai 18. Cho AABC c6 ba géc nhon nai tiép trong (O; R). V& BD vudng goc véi AC tai D, vé CE vudng
g6c véi AB tai E, BD va CE cit nhau tai H. V& duong kinh AOK.

a) Ching minh: Tu gidc BKHC la hinh binh hanh.

b) Chitng minh: T giac BCDE néi tiép duong tron tam 1. Xac dinh vi tri diém 1.

c) Chung minh: DE L AK.

d) Cho BAC =60°. Tinh theo R d6 dai AH.
Bai 19. Cho AABC nhon, dudng tron (O) dudng kinh BC cit AB, AC lan luot tai E tai D. CE cét BD tai
H.

a) Chitng minh: Tt giac ADHE noi tiép duoc.

b) AH cit BC tai F. Chirng minh: FA Ia tia phan giac géc DFE.

¢) EF cat duong tron tai K (K khac E). Chitng minh: DK // AF.

d) Cho biét BCD =45° va BCE=15", BC =4cm. Tinh S,
Bai 20. Cho AABC c¢6 3 g6c nhon, AB > AC, néi tiép dudng tron (O; R). Hai duong cao AD va CF cit
nhau tai H.

a) Chang minh: Tt giac BDHF noi tiép dugc. Xac dinh tim cua duong tron nay.

b) Tia BH cit AC tai E. Chung minh: HE.HB = HF.HC .
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c) Vé duong kinh AK cua (O). Chung minh: AK L EF.

d) Truong hop KBC =45° va BC =R+/3 . Tinh S, theo R,
Bai 21. Cho AABC ¢6 3 géc nhon va AB < AC. Pudng tron tim O duong kinh BC cit AB va AC theo
thu tu tai D va E.

a) Chung minh: AD.AC = AE.AB.

b) Goi H 1a giao diém ctua BD va CE. Goi K 1a giao diém cia AH va BC.
Chung minh: AH 1 BC.

c) Tir A ké céc tiép tuyén AM va AN dén duong tron (O) véi M, N 1a cac tiép diém.

Chung minh: ANM = AKN.

d) Chtg minh: 3 diém M, H, N thang hang.
Bai 22. Cho AABC c6 3 gbc nhon noi tiép trong duong tron (O; R) vai (AB < AC). Ké 3 duong cao AD,
BE, CF cét nhau tai H.

a) Chirng minh: Tt giac AEHF, BCEF 1 céc ttr gi4c noi tiép.

b) Ké duong kinh AK cua (O). Chitng minh: AB.AC = AD.AK.

¢) Buong thang AD cit (O) tai | (I khac A). Chiing minh: Tu giac BCKI 13 hinh thang can.

d) Goi M 1a trung diém BC. Ching minh: AH = 20M.
Bai 23. Cho AABC c6 3 g6c nhon va dudng cao AD, BE, CF cét nhau tai H.

a) Chang minh: Tt giac BCEF, AEHF Ia cac ta giac noi tiép.

b) Ching minh: EH.EB = EA.EC.
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¢) Chtg minh: H 14 tam duong tron noi tiép A DEF.

d) Cho AD =5cm, CD =4cm, BD = 3cm. Tinh dién tich ABHC.
Bai 24. Cho AABC c6 3 goc nhon (AB < AC) ndi tiép (O; R). Ké dudng cao BD ciia AABC, BD cit (O)
tai M. K¢ MH vubng goc BC tai H.

a) Chang minh: Tt giac MDHC noi tiép.

b) Ching minh: MB la tia phan giac cua goc AMH.

¢) HD cat AB tai N. Chirng minh: MN L AB.

d) Qua D ké duong thang vudng goc véi OA, duong thang nay cit AB tai K.

Chtng minh: CK // MN.
Bai 25. Cho AABC c¢6 3 goc nhon va AB < AC ndi tiép duong tron (O). Ké dudng cao AD va duong
kinh AK, Goi E, F theo thtr ty 1a chan dudng vudng goc keé tir B va C xudng duong kinh AK.

a) Chitng minh: Tt giac AEDB ni tiép.

b) Chitng minh: DB.AK = AB.KC.

c¢) Chiang minh: DE L AC.

d) Chttng minh: DF // BK.
Bai 26. Cho AABC c¢6 3 goc nhon (AB < AC). Puong tron duong kinh BC cit AB, AC theo thu ty tai E
va F. Biét BF cat CE tai H va AH cat BC tai D.

a) Chitng minh: Tt giac AEHF nai tiép va AH vudng goc voi BC.

b) Ching minh: AB.AE = AC.A

¢) Chimg minh: H 14 tim dudng tron noi tiép cua A DEF.
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d) Buong tron (AEHF) cét DF tai M. Chang minh: EM // BC.
Bai 27. Cho AABC (AB < AC) néi tiép duong tron (O). Tir mot diém M thudc cung nho AC véE MH
vuodng géc vai AC tai H, M1 vubng goc véi AB tai |, MK vudng goc véi BC tai K.

a) Chang minh: Tt giac AIMH va CMHK nai tiép.

b) Chung minh: 3 diém |, H, K thang hang.

c¢) Chiing minh: MA.MK = MH.MB .

d) Goi E, F 1an luot 13 trung diém caa AB va HK. Chang minh: MEF = 90°
Bai 28. Cho AABC c6 3 goc nhon, duong tron (O) duong kinh BC = 2R cit AB va AC lan luot tai D va
E, BE cat CD tai H.

a) Chitng minh: Tt giac ADHE noi tiép va AH vudng goc véi BC.

b) AH cat BC tai F. Chitng minh: FA 4 tia phan giac ciia goc DFE.

¢) DF cat BH tai I. Chung minh: BLHE = BE.HI.

d) Cho biét BCD = 30°, BCE = 45°. Tinh dién tich AABC theo R.
Bai 29. Cho AABC c6 3 g6c nhon ndi tiép duong tron (O; R). Hai dudng cao BD va CE cét nhau tai H.

a) Chang minh: Tt giac BEDC noi tiép. Xac dinh tam 1.

b) Chitng minh: AE.AB = AD.AC va DA.DC = DH.DB.

¢) V& phan giac ciia goc BAC cit BC tai F, cit (O) tai M. Chitng minh: AH // OM.

d) Tiép tuyén tai A cua duong tron (O) cat BC tai K. Chitng minh: KF> = KB.KC.

e) buong thang DE cat KC tai N. Chtng minh: CN.AK = CK.ND..
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f) Cho BAC =60°, ACB =45". Tinh AD va AC theo R.
Bai 30. Cho AABC c6 3 goc nhon ndi tiép (O; R). Tiép tuyén tai A cit duong thang BC tai N. Goi M alf
trung diém cua CB.

a) Chirng minh: Tt giac NAOM nai tiép. Xac dinh tAm L.

b) Puong tron (1) cat (O) tai D. Ching minh: AAND can.

¢) AD cit BC ai K. Chitng minh: NA® = NM.NK .

d) Chang minh: NB.NC = NL.NM ..

e) AD cit NO tai E. Chtng minh: T giac BEOC nai tiép.

f) Cho BAC =60°. Chting t6: Tam F cia duong tron (BEOC) thudc (O; R).
Bai 31. Cho AABC nhon néi tiép (O; R). Hai duong cao BD va CE cit nhau tai H.

a) Chitng minh: Tt giac BEDC noi tiép va xac dinh tam K caa dudong tron.

b) Chtng minh: OA L DE.

¢) Puong thang DE cat duong tron (O) tai M va N, cat duong thang BC tai F (D nam gitta E va M).
Chang minh: FE.FD = FN.FM..

d) Tinh dién tich dudng tron ngoai tiép ABHC theo R.
Bai 32. Cho AABC c6 3 gdc nhon ndi tiép (O; R). Hai dudng cao BE va CF cit nhau tai H.

a) Chang minh: Tt giac BFEC néi tiép. Xac dinh tdm | cia dudng tron do.

b) Hai tia BE va CF cit duong tron (O) lan luot tai M va N.

Chang minh: OA L MN va EF // MN.

Trang 55



¢) Goi D 1a diém dbi xiing cia H qua I. Chitng minh: D thudc dudng tron (O).

d) Chting minh: Dién tich AAHI bang hai lan dién tich AAOI.
Bai 33. Cho AABC nhon néi tiép (0) c6 3 duong cao AD, BE va CE cit nhau tai H.

a) Chang minh: Tt giac AEHF va BFEC noi tiép.

b) Tia AD cat (O) tai K. Chitng minh: DA.DK = DB.DC va DH = DK.

¢) Goi I 1a trung diém cia BC, M 1a diém d6i xting ciia H qua I. Chirng minh: AM 1a duong kinh caa
(O) ’ \ 9 9

d) Céc tia BE va CF cat (O) lan luot tai P va Q. GOi R 1a giao diém cau KQ va AB, S la giao diem
cia KP va AC. Ching minh: R, H, S thang hang.

Bai 34. Cho AABC nhon (B > C) noi tiép (O). Lay diém M tly y trén cung nho AC

(AM < MC). Goi H, K va I lan luot 12 hinh chiéu vudng goc cua M 1én AB, BC va CA.
a) Chitng minh: Tt giac AHMI va MIKC noi tiép.
b) MK cit AC tai N. Ching minh: NLNM = NK.NM .

¢) Chitng minh: MAH = MCB. Suy ra: H, |, K thang hang .
d) Goi E, F lan luot 1a trung diém cia AB va IK. Chiang minh: AMFE vuéng.

Dang 2. Piém nam ngoai dwong tron.
Bai 1. Tu diém A nam ngoai dudng tron (O) vé hai tiép tuyén AB, AC véi duong tron (B, C la céc tiép
diém).
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a) Chting minh: Tt giac ABOC noi tiép.

b) Tir A vé cat tuyén ADE khong qua tdm (D nam giita A va E). Ching minh: AB? = AE.AD.
¢) Phan gi4c cua goc EBD cét ED tai K. Chting minh: AB = AK.

d) Chang minh: CK la phén giéc cua goc ECD.

Bai 2. Cho mot diém A niam ngoai dudng tron (O). Qua A ké hai tiép tuyén AM, AN (M, N 1a hai tiép
diém) va ké cat tuyén AEF véi (0), (E nam giita A va F). Goi H 1 giao diém cua OA va MN.

a) Chung minh: OA 1 MN.

b) Chang minh: T gidc OMAN noi tiép dudng tron. Xac dinh tam | ciia dudng tron nay.
c) Chung minh: AM?> = AE.AF.

d) Buong tron (1) cat AF ¢ D, doan thang MN va EF cét nhau ¢ K.

Chung minh: AK.AD = AH.AO.

Bai 3. Tir A bén ngoai dudng tron (O) vé& hai tiép tuyén AB, AC (B, C Ia hai tiép diém). Goi H la giao
diém cua OA va BC.

a) Chitng minh: Tt giac ABOC noi tiép va OA L BC tai H.

b) Ké duong kinh BD cia duong tron (O). Chung minh: DC // OA.

¢) AD cit dudng tron (O) tai diém thir hai 12 E. Chang minh: HE L CE.
d) CE cit AO tai I. Ching minh: I 1a trung diém cia AH.

Bai 4. Tur mot diém M & ngoai duong tron (O; R), ké hai tiép tuyén MA, MB t6i duong tron (O) (véi A,
B 14 hai tiép diém).
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a) Chtng minh: Tt giac MAOB noi tiép.

b) Goi K 14 trung diém cia AB. Chimg minh: MO 1a dudng trung tryc cua AB. Suy ra 3 diém M, K,
O thang hang.

¢) Trén tia ddi cua tia BA ldy diém I. Tr M ha MH vudng g6c véi Ol tai H, MH cit AB tai N. Chung
to: 5 diém A, O, H, B, M cling thudc mot dudng tron. Suy ra: IA.IB = IH.10.

d) Tinh KN.KI theo R néu OM = 3R.
Bai 5. Tur mot diém A ngoai duong tron (O; R) v& hai tiép tuyén Ab, AC véi duong tron.

a) Chitng minh: T giac ABOC noi tiép.

b) V& day BD // AC, AD cit (O) tai E (E khac D). Chting minh: AB> = AE.AD.

¢) Chang minh: BC la tiép tuyén cua dudng tron ngoai tiép AACE.

d) Tim vi tri cia A d¢ CE L AB.
Bai 6. Cho diém M nam ngoai duong tron (O). Ké tiép tuyén MA, MB dén duong tron (O) véi B va A la
cé4c tiép diém. Ké day AE // MB. Puong thang ME cit (O) tai N, duong thang AN cit MB tai |.

a) Chitng minh: Tt giac MAOB noi tiép.

b) Chiing minh: AIMN ~AIAM. Tir d6 suy ra: IM = IB.

¢) Cho D 1a trung diém ciia MA. Goi Q 14 giao diém ctia DB véi IA. Ching minh: Q thuoc OM va ti
giac OBQN nai tiép.

d) Puong thang Ol cit (O) tai C. Tiép tuyén tai C cua (O) cit tia OB tai F. Puong thang vudng goc
véi CF tai F cat tia MB tai K. Dat IOB =0, Tinh FK theo R va .
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e) Mudn FK = 2R thi goc o phai bang bao nhiéu d6?
Bai 7. Cho diém A ndm ngoai dudng tron (O) sao cho OA = 3R. V& cac tiép tuyén AB va AC vai (O) (B
va C la céc tiép diém).

a) Chang minh: T giac OBAC noi tiép duoc.

b) Qua B ké duong thang song song véi AC cit (O) tai D (D khac B). Puong thang AD cit (0) 6 E
(E khac D). Chung minh: AB*> = AE.AD.

¢) Chirng minh: Tia d6i cua tia EC 1a tia phan giac ciia goc BEA.

d) Tinh dién tich tam giac BDC theo R.
Bai 8. Qua duong tron (O; R) va mot diém A & ngoai duong tron véi OA = 3R. Qua A v& hai tiép tuyén
AB, AC dén duong tron (O) véi B va C 1a cac tiép diém.

a) Chirng minh: Tt gidc ABOC 12 tir giac noi tiép.

b) Ké duong kinh CD cua (O). Ching minh: BD // OA.

¢) Ké day BN cua (O) song song voi AC. AN cit (O) & M. Chiing minh: MC? = MA.MB.

d) Goi F 1a giao diém ctia BN véi CD. Tinh S, theo R.
Bai 9. Cho (O; R) duong kinh AB, trén tiép tuyén tai A cua (O) liy diém M. Tir M ke tiép tuyén MC dén
(0) (C khac A). MB cit (O) tai K.

a) Chuing minh: OM L ACtai H.

b) Chitng minh: T gidc AHKM noi tiép duong tron.

¢) Chieng minh: KH L KC.
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d) Chang minh: T gidc OHKB noi tiép duong tron.
Bai 10. Tir diém A niam ngoai dudng tron (0), vé& hai tiép tuyén AB va AC véi duong tron (B, C 12 hai
tiép diém).

a) Chang minh: Tt giac ABOC 14 tir giac noi tiép.

b) V& cét tuyén ADE véi duong tron (AD < AE). Chang minh: AD.AE = AB>.

¢) AO cit BC tai H. Chtrng minh: T gidc DHOE nai tiép.

d) Goi T 1a tam dudng tron ngoai tiép tam giac ADH. Chirng minh: TD 1a tiép tuyén cua (O).
Bai 11. Cho dudng tron thm O c¢6 ban kinh R va mot diém A & bén ngoai dudng tron (O) cach tam O mot
khoang bang 2R. V& duong thang d vudng goc véi OA tai A. Tir mot diém M trén d vé hai tiép tuyén
MD, ME dén dudong tron (O) véi D, E la hai tiép diém.

a) Ching minh: Tt giac MDOE 14 ta giac noi tiép va 5 diém M, A, D, E, O cing thudc mét duong
tron.

b) Puong thang DE ciat OM tai O va cit OA tai B. Chitng minh: OB.OA = ON.OM . Suy ra d¢ dai
OB khéng d6i khi M di dong trén duong thang d.

c) Cho MA = %. Tinh dién tich tw gidc ABNM theo R.

Bai 12. Cho duong tron (O; R) va diém A niam ngoai (O) sao cho OA = 2R. V& tiép tuyén AB, AC cua
duong tron (O) (B, C 1a tiép diém). OA cit BC tai |.
a) Chirng minh: Tt giac OBAC noi tiép.

b) Ching minh: TA.IO = IB.IC.
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c) Tinh dién tich tar giac OABC theo R.

d) Cho H 1a trung diém cua Bl. Qua H dung dudng thang d vudng goc véi OH. Goi D 14 giao diém
cua d véi AB. Tinh chu vi ADOA theo R.
Bai 13. Tur diém A ndm bén ngoai dudng tron (O; R) vé tiép tuyén AB, AC dén duong tron (O) véi B, C
la céc tiép diém.

a) Chang minh: OA L BC tai H va cac t giac OBAC ndi tiép.

b) Tir A vé cat tuyén ADE (khong qua tam O) cat (O) tai D va E (D nam giira A va E). Chiing minh:
AD.AE = AB’.

¢) V& day cung BM song song véi DE. Goi giao diém cia CM va DE la I. Ching minh: 1 1a trung
diém cua DE.

d) BC cit ED tai S. Chung minh: i—]; _ Sl

EI
Bai 14. Tur diém A ngoai duong tron (O; R) vé hai tiép tuyén AB va AC dén (O) (B, C la céc tiép diém).
V& duong kinh BD cua (O).
a) Chang minh: Tt giac ABOC noi tiép.
b) AD cit (O) tai E. Chang minh: AB*> = AE.AD.
¢) V& day BF song song véi ED. CF cat AD tai I. Chung minh: T giac ABOI noi tiép duong tron.
d) OA cit BC tai H. CF cit DH tai M. Chitng minh: MH = MD.
Bai 15. Tur diém A nam ngoai dudng tron (O), v& hai tiép tuyén AB va AC vai (O) (B, C la tiép diém).
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a) Chting minh: Tt giac ABOC noi tiép.

b) V& cét tuyén ADE vdi (O) (AD < AE). Chitng minh: AD.AE = AB”.

¢) AO cit BC ¢ H. Chang minh: Ta giac DHOE noi tiép.

d) Goi T la tim dudng tron ngoai tiép AADH. Ching minh: TD 1a tiép tuyén cuaa (O).

Bai 16. Cho (O; R) va diém M nam ngoai duong tron. Tir M ké hai tiép tuyén MA va MB dén (O). (A va
B la hai tiép diém).

a) Chang minh: Tt giac MAOB noi tiép.

b) Ké dudng kinh BC, MC cit (O) tai N (N khac C). Chung minh: MA* = MN.MC.

¢) Goi | 1a trung diém caa NC. Ching minh: MI 14 dudng phan giac cua goc AlB.

d) Goi H 1a giao diém ctua AB va MO, K 14 trung diém ciia MH. Ching minh: K thudc AN.

Bai 17. Cho diém A nam ngoai duong tron (O). Qua A ké hai tiép tuyén AM va AN (M, N Ia hai tiép
diém) va cat tuyén AEF vai (O) (E nam giwuax A va F). OA cat MN tai H.

a) Chung minh: OA L MN.

b) Chitng minh: T gidc OAMN noi tiép va xac dinh tam | caa duong tron nay.

¢) Chitng minh: AM” = AE.AF .

d) Puong tron (1) cat AF ¢ D, doan thang MN va EF cit nhau ¢ K. Chitng minh: AK.AD = AH.AO.
Bai 18. Tir M ndm ngoai duong tron (O; R) ké hai tiép tuyén MA va MB, cat tuyén MCD. Goi H 1 giao
diém cua OM va AB.

a) Chung minh: T giac MAOB noi tiép va OM L AB tai H.
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b) Chitng minh: MA* = MC.MD.

c¢) Ching minh: MHC = OCD .

d) Qua C ké dudng thang vudng goc véi OA cat AB, AC lan luot tai E va F. Chang minh: CE = EF.
Bai 19. Tir diém A nam ngoai duong tron (O) vé hai tiép tuyén AB va AC dén (O) (B, C Ia hai tiép
diém).

a) Chizng minh: Tt giac OBAC noi tiép.

b) Ké cat tuyén AMN (M nam giita A va N). Chung minh: AB*> = AM,AN .

¢) Goi H 1a giao diém caa OA va BC. Chirng minh: Tt giac OHMN ni tiép.

d) Hai tiép tuyén tai M va N cit nhau tai K. Chitng minh: K, B, C thang hang.

Bai 20. Tir A nam ngoai duong tron (O), ké hai tiép tuyén AB va AC (B, C Ia hai tiép diém) cua (O). Cat
tuyén ADE (khdng qua tdm O, D nam giita A va E). Goi I 14 trung diém cua ED, OA cit BC tai H.

a) Cheng minh: OH L BC tai H.

b) Chitng minh: 5 diém A, B, I, O, C cling thuoc mot duong tron.

¢) Chitng minh: Tt giac OHDE noi tiép.

d) Puong thang qua D vudng goc véi OB cit BC tai M va cit EB tai K.

Chang minh: MK = MD.

Bai 21. Cho duong tron (O) va mot diém A ¢ ngoai dudng tron. Tir A vé tiép tuyén AB va AC véi duong
tron (O) (B, C la hai tiép diém).

a) Chang minh: OA L BC.
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b) V& cat tuyén AMN cua dudng tron (O) (M nam gitra A va N). Goi E 14 trung diém cua MN. Chiing
minh: A, O, E, C cung thuéc mét duong tron. Xac dinh tdm K ctia duong tron.

¢) Tia CE cit duong tron (O) tai 1. Chang minh: Bl // MN.

d) Tim vi tri cia cat tuyén AMN dé dién tich AAIN 16n nhét.

Dang 3. Dang khac.
Bai 1. Cho nira duong tron duong kinh AB, M thudc cung AB, C thuoc OA. Trén nira mit phang bo AB
c6 chira diém M ke tiép tuyén Ax, By véi dudng tron. Puong thang qua M va vudng goc véi MC cat Ax,
By tai P va Q. AM cit CP tai E, BM cit CQ tai F.

a) Chting minh: Tt giac APMC, EMFC nai tiép.

b) Chung minh: EF // BC.

¢) Tim vi tri cua C dé tir giac AEFC 1a hinh binh hanh.

d) Cho EC.EP = FC.FQ . Chtthg minh: EC = FQ va EP = FC.
Bai 2. Cho AABC vudng tai A va c6 duong cao AH. V& dudng tron duong kinh AH, duong tron nay cit
AB tai diém E va cat AC tai diém F.

a) Chieng minh: Tu giac AEFH la hinh chir nhat.

b) Chitng minh: T giac BEFC la mot tir giac noi tiép.

¢) Goi I 1a trung diém BC. Chung minh: Al L EF.

d) Cho AB = 3cm, AC = 4cm. Tinh dién tich tir giac IEAF.
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Bai 3. Cho AABC vuéng tai A. Biét AB = 6cm, AC = 8cm. V& duong cao AH. Puong tron tam O
duong kinh AH cit AB tai diém E va cit AC tai diém F.

a) Chirng minh: Tu gidc AEHF la hinh chir nhat.

b) Chttng minh: TU gidc BEFC noi tiép dugc.

¢) Goi I 1a trung diém caa BC. Chiing minh: Al L EF.

d) Goi K 1a tdm duong tron ngoai tiép t gidc BEFC. Tinh dién tich hinh tron tm K.
Bai 4. Trén (O) dudng kinh AB ly diém C sao cho CA < CB. Trén doan AB lay diém D sao cho DA >
DB. Puong thang vudng goc vaéi AB tai D lan luot cat BC, AC tai H va K.

a) Chang minh: Tt giac ACHD ndi tiép dudng tron.

b) Chitng minh: DA.DB = DH.DK.

¢) Tia AH cit (O) ¢ E. Ching minh: 3 diém K, E, B thang hang.

d) V& tiép tuyén KF cua (O) (F la tiép diém). Chang minh: FH vudng géc véi KO.
Bai 5. Cho (O; R) duong kinh BC, lay diém A thudc (O) (AB < AC). V& dudng cao AH va duong phan
giac BD ciia AABC. Ké AK vudng goc véi BD tai K va cit BC tai E.

a) Chitng minh: Tt giac ABHK nai tiép.

b) Chang minh: T giac CHKD noi tiép.

¢) Chung minh: BH.BC = BK.BD.

d) Cho BH = 6cm, AE = 4+/5 cm. Tinh dién tich A ABC.
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Bai 6. Cho duong tron tim O, duong kinh AB = 8. Goi Ax, By lan luot 1a tiép tuyén tai A, B cua (O).
Qua M thudc (O) Ve tiép tuyén thir 3 cit Ax, By tai C va D (AC > BC).

a) Chang minh: T giac OACM, OBDM nai tiép duong tron.

b) OC cit AM tai E, OD cat BM tai F. Tt giac OEMF Ia hinh gi?

¢) Goi I 1a trung diém caa OC va K 1a trung diém ciia OD. Ching minh: OIMK noi tiép.

d) Cho AC + BD = 10. Tinh dién tich tir giac OIMK.
Bai 7. Cho dudng tron (O) duong kinh AB = 2R. Tir A V& tiép tuyén Ax véi (O). Trén tia Ax lay diém C
sao cho AC = 2R. Qua C vé& duong thang cit (O) tai hai diém D va E (D nam giira C va E, duong thang
nay cunxgc cat doan OB). Goi H 1a trung diém doan thang DE.

a) Chtng minh: CA* = CD.CE .

b) Chang minh: T giac AOHC noi tiép.

¢) Poan thang CB cit duong tron (O) tai K. Tinh sé d6 géc AOK va dién tich hinh quat AOK theo R
va O.

d) Puong thang CO cit tia BD, tia BE lan luot tai M va N. Ching minh: O a trung diém cia doan
thang MN.
Bai 8. Cho AABC vudng tai A (AB < AC), duong cao AH. V& duong tron tam O duong kinh BC va
duong tron tam K duong kinh AH. Goi D, E, F lan luot 1a giao diém caa duong tron (K) véi AB, AC va
véi (0).

a) Chirng minh: Tu gidc ADHE la hinh chit nhat.
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b) Chitng minh: AD.AB = AE.AC Vva tt giac BDEC ndi tiép.
¢) Goi I 1a giao diém cua DE va BC. Chiang minh: AO L DE.
d) Chimg minh: 3 diém I, F, A thang hang va t&r giac IFEC ni tiép.

R+3

e) Néu BC = 2R v AH = - Tinh ban kinh duong tron ngoai tiép ti giac BDEC va dién tich hinh

vién phan gisi han bai day BC va cung nho BDEC ciia dudng tron ngoai tiép tir gidc BDEC theo R.
Bai 9. Cho hai dudng tron (O) va (1) tiép xtc nhau tai A. Mot duong thang d quay quanh A (d khéc
duong thang OI) cat (O) va (1) tai Bva C.

a) Chieng minh: OB // IC.

b) V& duong kinh BD va CE cua (O) va (1). Chitng minh: A, D, E thang hang.

¢) Tiép tuyén tai C cia duong tron (1) cat BD tai F. Ching minh: T giac DACF noi tiép.

d) Khi d quay quanh A thi K di dong trén duong tron?
Bai 10. Cho AABC vudng tai A (AB < AC) duong cao AH. V& duong tron tam B béan kinh BA cat AH
tai D.

a) Chitng minh: BC la trung tryc cua AD. Suy ra CD la tiép tuyén cua (B).

b) Goi I 1a diém ddi xtiing ci B qua AH. Puodng thiang Al cit CD tai E. Chiing minh: T giac AHEC
noi tiép.

¢) Goi F 14 hinh chiéu caa A 1én BD. Ching minh: DB.DF = DE.DC suy ra tir giac CEBF noi tiép.

d) Cho AB=4a, AC=2a. Tinh S__. theoa.
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Bai 11. Cho duong tron (O) duong kinh AB. Vé duong kinh CD (khéng vudng géc véi AB). AC va AD
cét tiép tuyén tai B cua (O) tai M va N. Goi I 1a trung diém cua AD.

a) Chang minh: Tt giac OINB nai tiép.

b) Chitng minh: ALLAN = 2R".

c¢) Chuang minh: CDM = CNM..

d) Goi K 1a trung diém cta MN, F 1a tm caa duong tron ngoai tiép ACMN. Tinh KF theo R. Suy ra
F ludn thugc mot duong thang b dinh khi duong kinh CD quay quanh O.
Bai 12. Cho hinh vuéng ABCD c¢é dinh. E 1a diém di dong trén canh CD (E khéac C va D). Tia AE cit
duong duong thang BC tai F> Tia Ax vudng goc vai AE tai A cit duong thang DC tai K.

a) Chung minh: CAF = CKF.

b) Goi I 1a trung diém cua EF. Chung minh: IDF = IEF.

c¢) Ching minh: AKAF vubng can.

d) Chting minh: Khi E thay d6i trén canh CD dudng thang IB di qua mét diém c¢6 dinh.

e) Goi M la giao diém cuia BD va AE. Chitng minh: Tt giac IMCF nai tiép.

f) Chimg minh: Khi diém E thay dai trén canh CD thi ti s6 (Ij—]; khong déi. Tinh ti sé do.
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Bai 13. Cho duong tron (O; R) c6 ddy BC = R\/g . V& duong tron (M) duong kinh BC. Ly diém A
thudc (M) (A nim ngoai (O)). AB, AC cit (O) tai D va E. V& duong cao AH caa AABC. AH cit DE tai
l.

a) Chung minh: AD.AB = AE.AC.

b) Ching minh: I 13 trung diém caa DE.

¢) AM cit ED tai K. Ching minh: Tt gidc IKMH noi tiép.

d) Tinh DE va ti s6 AH theo R,
AK

e) Tim vi tri diém A dé dién tich AADE 16n nhit.
Bai 14. Cho hai dudng tron (O) va (O°) cat nhau tai 2 diém A va B. V& duong kinh AB va AD caa (O)
va (0). Tia CA cit duong tron (O’) tai F, tai DA cat duong tron (O) tai E. CE va DF cit nhau tai M.

a) Chieng minh: EFC = EDC.

b) Chang minh: T giac EOO’F noi tiép.

¢) Qua A ké duong thang song song voi OO’ cit CE va DF lan luot tai H va K. Chitng minh: T giac
HEFK noi tiép.

d) Goi I 1a trung diém CE va N 1a diém ddi xang cua A qua I. Chitng minh: N thudc duong tron ngoai
tiép ACMD.
Bai 15. Cho AABC c6 3 gdc nhon ndi tiép dudng tron (0). M 1a diém thudc cung nho AC. V& MH
vuodng goc vai BC tai H, vé M1 vubng goc véi AC tai |.
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a) Chirng minh: THM =ICM .

b) V& dudng tron tim D bén kinh DE cit (O) tai F, BF cit AD tai |, BD cit AE tai K. Chang minh:
Tt giac AKIB nai tiép.

¢) Chiang minh: BL.BF = BK.BD.

d) Trung tuyén AM cyar AABC cit BF tai N. Chang minh: NA = NF.
Bai 16. Cho hinh vuong ABCD c6 d¢ dai canh 1a a. E 1a diém tly y trén canh CD. Tia AE cat BC tai F.
Puong vudng goc véi AE tai A cat CD tai K.

a) Chitng minh: Tt gidc ACFK noi tiép dudng tron. Xac dinh tam 1.

b) Tinh s do goc AFK. Suy ra AAKF vuéng can.

¢) Tia AF cit Bl tai J. Ching minh: Tt gi4c 1JCF nai tiép duoc.

d) Tim vi tri diém E trén canh CD dé d6 dai KE nho nhat. Tinh d6 dai KE theo a khi do.
Bai 17. Cho ntra duong tron (O; R) duong kinh AB. C 1a diém chinh giira cung AB, M 1a diém di dong
trén cung BC. AM cit BC tai K. V& Cl vudng goc véi AM tai | cat AB tai D.

a) Chitng minh: T giac ACIO noi tiép. Suy ra sé do goc OID.

b) Chiing minh: Ol Ia tia phén gidc cia goc COM.

¢) Chitng minh: ACIO ~ACMB. Tinh ti s %.

d) Khi M 1a diém chinh giira cung BC. Tinh dién tich tt gidc ACIO theo R.
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e) Néu K 1a trung diém cua BC. Tinh AM
BM

Bai 18. Cho dudng tron (O) dudng kinh AB. Ngudi ta v& dudng tron tam A ban kinh nho hon AB, né cit
duong tron (O) tai C va D, cit AB tai E. Trén cung nho CE cua (A) ta liy diém M. Tia BM cit tiép tuyén
cua (O) tai N.

a) Chang minh: BC, BD la céc tiép tuyén cua (A).

b) Chirng minh: NB la phan giac cia gbéc CND.

¢) Chiang minh: ACNM ~AMND.

d) Gia st CN =a, DN = b. Tinh MN theo a vab.
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