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1. Hé thitc co ban trong tam giac vuong
Mot tam gidc ABC vuong tai A, duwong cao AH (hinh 1)
A

~/ Ta cé:
e AB’=BH .BCvaAC?*=CH .BC

e AH?=HBHC

e AH .BC=A4B.AC L
° 1 _ 1 + 1 N
AH?* AB* AC? .
H Hinh 1
e sinB= ;cos B = ;tanB=AC;cotB=AB
BC BC AB AC

e ala gécnhon thi sin® @+ cos® a=1

e a,flahai gbécnhonva a+ £=90°thising=cos G; tana = cot 5.
2. Duong tron
e Duong kinh va day cung: (hinh 2) T
- Trong cac day ctia duong tron, day lon nhat la
duong kinh
- Trong mot duong tron duong kinh vuong goc voi 0
mot day thi di qua trung diém cta day ay.

- Trong mot duong tron, duong kinh di qua trung ) ; ]

:

diém ctia mot day khong di qua tam thi vudng goc

véi day dy.

e Tiép tuyén ctia dwong tron (hinh 3) __
- AB, AC la tiép tuyén ctia duong tron I(

A \




(O)taiBvaC
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Vi tri twong d6i cua hai dwong tron (hinh 4)

- Hai duong tron (O; R) va (O’ r) voiR 2 r

Ciétnhau © R-r<OO'<R+r

Tiép xticngoai & OO'=R +r

Tiép xtc trong & OO'=R-r
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o o
Ciit nhau Tiép xiic ngodi T
Hinh 4 ‘
t
g
'lién quan dén duong tronf
. _ . B Cong thtrc
Dinh nghia ink vé ) .
= tinh so6 do
Goc ¢6 dinh
trung véi tam
Goécotam | dueong tron sd  AOB = sd A mB




dwoc goi la goc

& tam

Goc noi tiép

Goc noi tiép la
goc c6 dinh nam
trén duong tron
va hai chira hai
day cung cta

dwong tron do

sdBAC='saB"C
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GoOc tao boi
tia tiép I

o sdB Ax= sd AB
tuyen va
day cung 2
Goc ¢ dinh sd sd B nC+sd
O bén trong B EC ™

A m

duong tron

= 2

Gdc c6 dinh A ’_\

& bén ngoai sdB~EC=5dB C-

sd “AD

duong tron /
2

. 4. Cong thttc tinh trong duong tron

Hinh vé Cong thixc tinh

N

b6 dai duong tron C=27Rhay C=17d

D6 dai cung tron | = TTRn

180
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Chtng minh mét t& giac ndi tiép

e Tt gidc c6 bon dinh ndm trén mot dudng tron goi la ti gidc noi tiép duong tron
(goi tat 1a tir giac noi tiep).

e Mot ti gidc c6 tong s8 do hai gdc ddi dién bang180° thi t gidc d6 ndi tiép duong
tron.

e T giac c6 hai dinh ké nhau cung nhin canh chtta hai dinh con lai dudi mot goc

a thi ndi tiép duong tron.
e Tt giac c6 bdn dinh cach déu mot diém (ma ta c¢é thé xac dinh duwoc) thi noi tiép
duong tron. Diém d6 goi la tam duwong tron ngoai ti€p tir gidc.

e Chting minh bang phuong phap phan ching.
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LOC.
Cau 1. Cho duong tron (O) dwong kinh AB = 2R, C la trung diém cua OA va day MN
vuong goc voi OA tai C. Goi K 1a diém tuy y trén cung nho BM, H la giao diém ctia AK
va MN.
1. Chung minh t& giac BCHK noi tiép.
2. Tinh tich AH 4K theo R.
3. X&c dinh vi tri ctia diém K d€ tong (KM + KN + KB) dat gid tri 16n nhat va tinh gid tri

16n nhat d6?

Cau 2. Cho dudng tron (0; R) tiép xtc véi duong thang d tai 4. Trén d 13y diém H khong
trung véi diém 4 va AH < R. Qua H ké duong thang vudng géc véi d , duong thang nay

cat duong tron tai hai diém E va B (E nam gitta B va H ).

1. Chtmgminh4 BE=E AHvaApH# DEAH.

2. Lay diém C trén d sao cho H la trung diém ctia doan thang AC, dwong thing CE cat
AB tai K.Chting minh AHEK 1a tt gidc noi tiép.
3. X&c dinh vi tri diém H dé 4B = R{

Cau 3. Cho duong tron (0) ¢ duong kinh 4B = 2R va E la diém bat ki trén duong tron

d6 (E khéc 4 va B). Puong phan gidc géc AEB cat doan thang 4B tai F va cat duong tron
(0) tai diém tht hai la K .

1. Chtng minh AKAF # AKEA.
2. GoiI1a giao diém cua duong trung trec doan EF v6i OF , chiitng minh duwong tron
(1) ban kinh /E tiép xtic véi duong tron (O) tai £ va tiép
F xtc véi duwong thang 4B tai
3. Chang minh MN // AB, trong d6 M va N lan lwgt 1a giao diém thw hai ctia AE, BE véi
duong tron (7).
4. Tinh gid tri nho nhat ctia chu vi tam gidc KPQ theo R khi E chuyén dong trén duong
tron (0), voi P 1a giao diém cua NF va 4K; Q 1a giao diém cua MF va BK.

Cau 4. Cho (0; R) va diém 4 nam bén ngoai duong tron. Ké cac tiép tuyén 4B, AC véi

duong tron (B,C 1a cac ti€p diém).



1. Chting minh 4BOC 1a t& giac ndi tiép.
2. Goi E la giao diém ctia BC va 04 . Chting minh BE vudng gbc voi OA4 va OE.O4 = R*.
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it AR, AC theo thed oy tai P wa O Chong minbh tam giac AP ob ohua wi

Ehdang

doi khi K chuyén dong trén cung nho BC.
4. Duong thang qua O va vudng goc véi OA cat cac duong thang AB, AC theo thit tue

tai M, N. Chttng minh PM + ON = MN .
Cau 5. Cho duong tron (O) c¢6 duong kinh AB = 2R va diém C thudc duong tron dé (C
khac A, B). Ldy diém D thudc day BC (D khéc B, C). Tia AD cat cung nho BC tai diém E,
tia AC cat BE tai diém F.
1. Chting minh FCDE 1a t& giac ndi tiép.
2. Chting minh DA.DE = DB.DC.

3. Chtng minh C “Fp=0" CB. Goi I la tam duong tron ngoai tiép t giac FCDE. C
hiing minh IC 1a ti€p tuyén ctia duong tron (O).

4. Cho biét DF = R, chiing minh tan 4 “FB=2.

Cau 6. Cho dwong tron (O), dudng kinh AB  dva d,la hai ti€p tuyén cta
=2R. Goi

duong tron (O) tai hai diém A va B. Goi I la trung diém cua OA va E la diém thudc
duong tron (O) (E khong trung véi A va B). Puong thang d di qua E va vudng goc véi
EI cit hai duwong théng d,va d,lan lwot tai M, N.

1. Chtng minh AMEI la t& giac noi tiép.
2. Chtngminh E NI=E BIvaM IN=90°.

3. Chiing minh AM .BN = AIL.BI.

4. Goi F la diém chinh gitta cua cung AB khong chita E ctia duwong tron (O). Hay tinh
dién tich ctia tam gidc MIN theo R khi ba diém E, I, F thang hang.

Cau 7. Cho duong tron (O; R), duong kinh AB. Ban kinh CO vudng goc voi AB, M la

diém bat ki trén cung nho AC (M khac A va C), BM cat AC tai H. Goi K 1a hinh chiéu ctia

H trén AB.

1. Chtng minh t& giac CBKH la tt gidc noi tiép.
2. ChtngminhA CM =4 CK



3. Trén doan thang BM 14y diém E sao cho BE = AM. Chting minh tam giac ECM la tam
gidc vudng can tai C.

4. Goi d1a ti€p tuyén ctia duong tron (O) tai diém A. Cho P 1a mot diém nam trén d
sao cho hai diém P, C nam trong cting AP.MB _ p MA
mot nira mgt phang bo AB va Chiing
minh duong thang PB di qua trung diém

ctia doan thang HK.
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g tron (O) va diém A nam bén ngoai (O). Ké hai tiép tuyén AM, AN véi
. Mot dwong thang d di qua A cat duong tron (O) tai hai diém B va C (AB
fi qua tam O)

1. Chting minh t&t giac AMON ndi tiép.

2. Chting minh AN 2= 4B.AC. Tinh d¢ dai doan thang BC khi AB = 4cm, AN = 6cm.

3. Goi I 1a trung diém BC. Puong thang NI cit duong tron (O) tai diém thi hai T.
Chting minh: MT // AC.

4. Hai tiép tuyén cua duong tron (O) tai B va C cit nhau tai K. Chiing minh K thudc
mot duwong thang c8 dinh khi d thay ddi va thdéa man diéu kién dau bai.

Cau 9. Cho duong tron (O; R) duwong kinh AB ¢6 dinh. V& duong kinh MN cua dwong

tron (O; R). (M khéc A, M khac B). Tiép tuyén ctia duong tron (O; R) tai B cat cac duong

théng AM, AN Tan lwot tai cac diém Q, P.

1. Chtng minh t¢ gidc AMBN la hinh chi nhat.

2. Chang minh bon diém M, N, P, Q cung thu¢c mot duong tron.

3. Goi E 1a trung diém ctua BQ. Puong thang vuong goéc véi OF tai O cat PQ tai F.
Chang minh F 1a trung diém ctia BP va ME // NF

4. Khi duong kinh MN quay quanh tam O va thda man diéu kién dé bai, xac dinh vi tri

cua duong kinh MN d€ t& giac MNPQ c6 dién tich nho nhét.
Cau 10. Cho ntta duong tron tim O duong kinh AB. Lay diém C trén doan thang AO (C
khac A, C khac O). Puong thang di qua C vudng géc véi AB cat nita dreong tron tai K.
Goi M la diém bat ki nam trén cung KB (M khac K, M khac B). Duong thang CK cat
duong thang AM, BM Tan luot tai H va D. Dudng thang BH cat ntta dudng tron tai diém
thit hai la N.
1. Chtng minh t& giac ACMD la t& giac ndi ti€p.
2. Chtng minh CA.CB = CH .CD.
3. Chting minh ba diém A, N, D thdng hang va ti€p tuyén tai N ctia duong tron di qua
trung diém ctia DH.
4. Khi M di d6ng trén cung KB, chiing minh duong thang MN luén di qua mot diém cd
dinh.
Cau 11. Cho duong tron (O) va mot diém A nam ngoai duong tron. Ké tiép tuyén AB
véi duong tron (O) (B 1a tiép diém) va duong kinh BC. Trén doan thang CO 13y diém I (I
khéac C, I khac O). Duong thang IA cat (O) tai hai diém D va E (D nam gifta A va E). Goi



H 1a trung diém cua doan thang DE.

1. Chtng minh bon diém A, B, O, H cung nam trén mot duwong tron.
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A B
AE D

BE -
Duong thang d di qua diém E song song véi AO, d cat BC tai diém K. Chiing minh:
HK//DC.
Tia CD cat AO tai diém P, tia EO cat BP tai diém F. Chting minh t gidc BECF 1a hinh
chir nhat

Cau 12. Cho duong tron (O) ngoai ti€p tam giac nhon ABC. Goi M, N lan luot la diém
chinh gifta ctia cung nhd AB va cung nho BC. Hai day AN va CM cat nhau tai diém I.
Day MN cat cac canh AB va BC lan luot tai cdc diém H va K.

1.
2.

3.
4.

Chting minh bon diém C, N, K, I thudc cung mét duong tron..

Chiing minh NB* = NK. NM.

Chttng minh t gidc BHIK la hinh thoi.

Goi P va Q Ian luot 1a tam cua cac duwong tron ngoai ti€p tam giac MBK, tam giac
MCK va E la trung diém ctia doan PQ. V& duong kinh ND ctua duong tron (O).
Chang minh ba diém D, E, K théng hang.

Cau 13. Cho duong tron (O; R) véi day cung AB khong di qua tam. Lay S la mét diém
bat ki trén tia d6i cua tia AB (S khac A). Tt diém S vé hai tiép tuyén SC, SD véi duong
tron (O; R) sao cho diém C nam trén cung nhé AB (C, D la cac tiép diém). Goi H la trung

diém cua doan thang AB.

1.

2.
3.

Chang minh ndm diém C, D, H, O, S thudc duong tron duwong kinh SO.

Khi SO = 2R, hay tinh d6 dai doan théng SD theo R va tinh s6 do € SD.

Duong thang di qua diém A va song song véi duong thang SC, cat doan thang CD
tai di€m K. Chiing minh t& gidc ADHK la t¢ gidc noi tiép va duong thang BK di qua
trung diém ctia doan thang SC.

Goi E 1a trung diém cta doan thang BD va F 1a hinh chiéu vuong goc cta diém E
trén duong thang AD. Chiing minh rang, khi diém S thay ddi trén tia d8i ctia tia AB

thi diém F ludn thudc mot dwong tron ¢d dinh.

Céu 14. Cho duong tron(0), duong kinh AB. V& céc tiép tuyén Ax, By cia dwong tron.

M 1a mot diém trén duong tron (M khac 4, B). Tiép tuyén tai M cua duong tron cat
Ax, By Tan lwot tai P,Q.

1.
2.

Chting minh rang: Tt gidc APMO ndi tiép.
Chttng minh rang: 4P + BQ = PQ.



3. Chting minh rang: AP.BQ = AO*.



t& giac APOB nho nhat.

Cau 15. Cho duwong tron (0) va diém 4 nim ngoai dwong tron. Vé céc tiép tuyén

AM , AN véi cac duong trbn(O) (M , N E(O)) . Qua 4 vé mot duong thang cat dwong tron

tai hai diém B,C phan biét (B nam gitta 4,C). Goi H
(0) la trung diém ctia doan thang

BC.

1. Chting minh t& giac ANHM ndi tiép duoc

trong duong tron. Chémg minh

2. Chuting minh AN?=4B.AC.

3. Dudong thang qua B song song véi AN
cit doan théng MN tai E.
EH//NC.

Cau 16. Cho duong tron tam O ban kinh R va mét diém 4 sao cho O4 =3R.Qua 4 ké 2

tiép tuyén AP va A0 v6i duong tron (O; R) (P, Q la 2 tiép diém). Ldy M thudc duong tron
(O; R) sao cho PM song song vdi AQ . Goi N la giao diém
thtt hai cia dwong thang AM

v6i duong tron(0; R). Tia PN cit duong thing 40 tai K .
1. Chtng minh t& giac 4POQ 1a t& giac noi tiép va K4* = KN.KP

2. Ké dudng kinh 0S ctia duwong tron(0; R). Chitng minh NS 1a tia phan giac ctia P NM.

3. Goi G la giao diém ctia 2 duong thang 40 va PK. Tinh d6i dai doan thang AG theo
ban kinh R.

Cau 17. Cho tam gidc ABC nhon ( 4B < AC ) ndi tiép dudng tron (0), hai duwdng cao

BE,CF c4t nhau tai H . Tia 40 cit duong tron(0) tai D .

1. Chtng minh t& giac BCEF noi tiép duong tron;



2. Chtng minh t gidc BHCD la hinh binh hanh;
3. Goi M la titing diémicuaBGy, tia AM cit  Chung mirl@latrong tam ctia
HOtai G. "o e P

4. Khi dicm 4 di ddng trén duadm tronUdol, 6m cac vi tri ctia didm M sao cho dién
tam g1gc B/fdd . 5 5

tich
ong tron(0; R) ¢6 dwong kinh AB ¢ dinh. Trén tia d6i ctia tia 4B 13y

AC = R. Qua C ké duong thang d vuong goc véi CA.LAy diém M bat ki

trén(O ) khéng trung véi 4, B. Tia BM cit duong thing d tai P. Tia CM cit duong tron(0)

tai diém thit hai 1a N, tia P4 cit duong tron(0) tai diém thit haila Q.

1. Chutng minh t& giac ACPM 1a t& giac ndi tiép;
2. Tinh BM .BP theo R.
3. Chting minh hai duong thang PC va NQ song song;
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khi M thay dai trén[er [,

Ha duc AH , BK
Cau 19. Cho A4BC c6 ba goc ndi tidp duong - o6 CA0AT

tron (0), ban kinh R.

ctia tam giéc. C4c tia 4H , BK Tan luot cit (O) tai cdc diém thi hai 1a D, E.

. Chiing minh t& gidc ABHK ndi ti€p duong tron. Xac dinh tam dwong tron do.
2. Chutng minh. HK // DE.

3. Cho (0) va day 4B ¢ dinh, diém C di chuyén trén(0) sao cho A4BC c6 ba goc
nhon. Chttng minh rang d6 dai ban kinh dwong tron ngoai tiép ACHK khong ddi.
Cau 20. Cho - Duong tron nay cat Ax, Ay thé

x Ay =90°, vé duong tron tam 4

ban kinh R.

tw tai B va D. Céc tiép tuyén v6i duong tron( 4) ké tir B va D cit nhau tai C.
1. T gidc ABCD la hinh gi? Chirng minh?
2. Trén BC ldy diém M tiy y (M khac B va C) ké tiép tuyén MH véi duong tron( 4) , (H

1 tiép diém). MH cit CD tai N . Chtmg minh ring M AN = 45".
3. P;Q tht tu 1a giao diém ctia AM ; AN v6i BD. Chiing minh rang MQ; NP 1a cac duong

cao cua A4MN.
au 21. Ch ,
Cau 21. Cho AABC ( AB < AC) ¢6 3 gbc nhon nodi tiép trong
duong tron (O; R). Vé duong
cao AH ctia AABC, dwong kinh 4D ctia dwong tron.

Goi E, F Ian luot la chan duong

vudng goc ké tir C va B xudng duong thang 4D. M 1a trung diém cta BC.

1. Chtng minh céc t¢ gidc ABHF va BMFO ndi ti€p.

2. Chtng minh HE // BD.



3. Chtng minh §** _ AB.AC.BC ( Suscla dién tich AABC).

4R

Cau 22. Cho A4BC nhon ( 4B < AC ) ba dwong cao AP, BM ,CN ctia AABC cit nhau tai H .
1. Chtng minh t& giac BCMN ndi tiép.

2. Chtng minh AANM > NACB.

3. Ké tiép tuyén BD véi duong tron dwong kinh AH ( D 1a tiép diém) keé tiép tuyén BE

v6i duong tron duong kinh CH ( E 1a ti€p diém). Chiing minh BD = BE.
4. Gia st AB=4cm; AC =5cm; BC = 6cm. Tinh MN .
Cau 23. Cho ntra duong tron O duong kinh 4B =2 R. Biém M di chuyén trén nra

duong tron (M khac 4 va B) . C 1a trung diém ctia day cung AM . Duong thang d 1a tiép
tai £ .

1. Chting minh: t& gidc OCNB ndi tiép.
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2. Chtng minh: AC.AN = AO.4B.
3. Chting minh: NO vudng goc voi AE.

: at
4. Tim vi tri di€m M sao cho (2.4M + AN ) ca

nho nhat.
Cau 24. Cho duwong tron tam O ban kinh R

va duong thang (4 ) khéng di qua 0,

Lay diém M bat ky trén tia d6i B4, qua M ké hai tiép
duwong tron (0) tai 2 diém
A, B.

tuyén MC, MD véi duong tron ( C, D la cac tiép diém).
1. Chting minh tt gidc MCOD ndi tiép duong tron.

2. Goi Hla trung diém ctia doan thang 4B. Chiing minh HM la phan giac ctia C HD.

3. Puodng thang di qua O va vudng goc véi MO cat cac tia MC, MD theo thit tu tai P,Q.

Tim vi tri ctia diém M trén (d ) sao cho dién tich AMPQ nho nhét.

Cau 25. Cho A4BC c6 ba goc déu nhon, hai duong cao BD va CE cat nhau tai H ( D thudc

AC; E thuOc 4B).

1. Chting minh t& giac ADHE noi ti€p dwgc trong mot duong tron;

2. Goi M, ITan luot la trung diém caa 4H va BC. Ching
minh MI vudng goc véi ED.

Cau 26. Cho A4BC c¢6 ba goc déu nhon( 4B < AC ) ndi tiép trong dudng tron tam O, ké

duong cao AH . Goi M, N1a hinh chiéu vudng gbc cua H trén AB va AC. Ké NE vudng gbc
voi AH ,. Puong vudng goc VO’i,AC tai Tia AH
C cat duong tron tai / va cat tia
AH tai D.



cat duong tron tai F .

1. Chitng minh 4 WBC + A4 - CB=B WIC va t& giac DENC ndi tiép duoc trong mot duwong tron.

2. Chting minh hé thttc AM .AB = AN.AC va t& gidc BFIC la hinh thang can.
3. Chutng minh: t& gidc BMED ndi tiép dugc trong mot duong tron.

Goi C la diém c6 dinh thudc doan
Céu 27. Cho ntra dudng tron(0) dwong

kinh A4B.

thang OB (C khac O va B) . Dung duong cat nira
thang d vudng goc véi 4B tai diém C,

duong tron (0) tai diém M . Trén cung nho MB 14y diém N bat ky (N khac M va B), tia AN
cat duong thang d tai diém F, tia BN cat duwong thang d tai diém E. Duong thang AE cat

tai diém D ( D khac 4).
ntra duwong tron (0)

1: AD.AE = AC.AB.
1: Ba diém B, F, D thang hang va F 1a tim duong tron noi ti€p ACDN.

duong tron ngoai tiép A4EF. Chiing minh rang diém 7 luén ndm trén

mot duong thang ¢d dinh khi diém N di chuyén trén cung nho MB .



B vudng goc v6i AD tai E va cat AC tai F. Goi H 1a hinh chiéu ctia B trén AC va M 1a
trung di€ém cua BC.

1. Chting minh CDEF 1a t& giac ndi tiép.
2. Chting minh M HC+B  AD=90".

3. Chting minh He +] = BC .

HF HE
Cau 29. Cho A4BC nhon. Burong tron tam O dwong kinh BC cit cdc canh 4B, AC Tan luot

tai cadc diém M, N (M #B,N*C ) . Goi H 1a giao diém cua BN va CM ; P la giao diém cua
AH va BC.

1. Chting minh t& gidc AMHN ndi tiép duoc trong mot dwong tron.

2. Chtng minh BM .BA = BP.BC.

3. Trong truong hop déc biét khi AABC déu canh bang 2a . Tinh chu vi dwong tron

ngoai tiép t& giac AMHN theo a.
4. T diém 4 ké cac tiép tuyén AE va AF cua duong tron tam O duong kinh BC (E, Fla
céc tiép diém). Chitng minh ba diém E, H, F thang hang.

Cau 30. Cho A4BC déu c6 duong cao AH . Trén canh BC 1ay diém M tuy y (M khong

trung voi B,C, H). Goi P,Q Tan luot la hinh chiéu vudng goc
ctila M 1én 4B, AC .

1. Chting minh t& giac APMQO ndi tiép duoc duong tron va xac dinh tam O cta duong
tron nay.

2. Chtng minh OH L PQ.
3. Chtng minh MP + MQ = AH .

Cau 31. Cho A4BC c6 ba gbe nhon ndi tiép trong dwong tron (O) c6 ban kinh R =3 cm.

Céc tiép tuyén v6i(0) tai B va C citnhau tai D .



1. Chtng minh tt gidc OBDC noi ti€ép duong tron;
2. Goi Mla ggéi')L iem'cia BEVa oD, Bictop =5 (cm). Tmh d1en tich ABCD

| sroulabem mws e

3 Meiﬂmg[ﬂhii@.dﬁqﬂafﬂ Tﬂasﬂﬁ@ B@mgﬁlﬂ,tdlﬂa'te -:Ium'lg kinh 4D, Pudmng théng
A g duong tiép tuyén vai (0) tai

cac duong théng AB, AC Ian luot
tai P,0. Chttng minh AB.AP =
AQ.AC.

4. Chtng minh P AD=M AC.

Cau 32. Cho ntra dwong tron (O) dwong kinh AB = 2R. Diém C ¢d dinh trén ntra duong
tron. Diém M thudc cung AC (M # 4; C) . Ha MH L AB tai H. N&i MB cat CA tai E. Ha

tai I. Goi K 1a giao diém ctia AC va MH. Chting
minh:
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VIET la cac tir giac ndi

AKACDO AM

AE.AC + BE.BM khong phu thudc vao vi tri cua diém M.

Khi M chuyén dong trén cung AC thi duwong tron ngoai tiép tam giac IMC di qua hai

diém c6 dinh.

Cau 33. Cho duong tron(O; R)va diém A cd dinh 6 ngoai duong tron. V& duong thang d
1 04 tai A. Trén d 1dy diém M. Qua M ké 2 ti€p tuyén ME, MF t6i duong tron (O). N6i
EF cat OM tai H, cat OA tai B.

1.
2.
3.

4.

Ching minh ABHM la t& giac ndi tiép.
Chiing minh O4.0B = OH .OM = R*.

Chang minh tam I caa duong tron ndi tiép tam giac MEF thudc mot duwong tron cd
dinh khi M di chuyén trén d.

Tim vi tri cia M d€ dién tich AHBO 16n nhat.

Cau 34. Cho (O; R) va diém A thudc dwong tron. Ké tiép tuyén 4x v6i duwong tron. Trén
Ax 1dy diém H sao cho AH < R. Dung duong tai H. Dudng thing d cét
thang d L Ax

duong tron tai E va B (E nam gitta H va B).

3.

. Chting minh A4BH # AEAH.

Lay diém C thudc Ax sao cho H la trung diém AC. N6i CE cat AB tai K. Chitng minh
AHEK 1a tx gidc ndi tiép.

Tim vi tri cta H trén Ax sao cho AB =R {

Céu 35. Cho AABC vudng & A. Trén canh AC  dung dudng tron tam(0) c6
lay 1 diém M,

dudng kinh MC. Duong thing BM cit duong duong thang AD cat

tron tam(0) tai D,

duwong tron tam(0) tai S



1. Chtng minh t& giac ABCD la t gidc noi ti€p va CA4 la tia phan giac ctia goc B " es.
2. Goi E la giao diém ctia BC véi duong Chting minh c4c duong thang

trbn(O )

BA, EM , CD dong quy.

3. Chtng minh M la tam OA. Ke day €D
duong tron ndi tiép
tam gidc ADE.

Cau 36. Cho duong

tron(0; R) , dudng kinh

AB. Diém H thudc doan

vubng goc v6i 4B tai H .VE duong tron(0, ) dwong kinh AH va duong tron(0, ) dudng

kinh BH . N6&i AC cit M . Duong

N. N&i BC cit dudng tron(0, ) tai
duwong tron(0, ) tai thing

MN cit dwong tron(0; R)
taiEvarF.

1. Chttng minh CMHN la
hinh chit nhat.
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1 MM 1a tiEp tuyén chung cia hai dueng tron Do, O va

Uer, L.

4. Chiing minh CE = CF = CH .

Céu 37. Cho duwong tron(0; R) ¢6 hai duong kinh vuéng géc 4B va CD. Goi I 1a trung

diém caa
K.

1. Chting minh t& gidc OIED noi ti€p.
2. Chtng minh AH .AE = 2R
3. Tinh

4. Chttng minh OK vudng goc voi BD.
Cau 38. Cho duong tron tam O, ban kinh

Ké day BC L AD tai H. Lay diém M thudc

cung nho AC, ké CK L AM
BM cét CK tai N.

1. Chting minh 4H .AD = 4B
2. Chtng minh tam gidc CAN can tai A.

OB. Tia CI cat duong tron (O; R) tai E. N&i AE cat
CD tai H; n8i BD cat AE tai

tan B"AE )

R, duong kinh AD. Diém H thudc doan OD.

tai K. Duong thang

3. Gia st H la trung diém ctia OD. Tinh R theo thé tich hinh nén c6 ban kinh day 1a

HD, dwong cao BH.

4. Tim vi tri cia M d€ dién tich tam giac ABN 16n nhat.
Cau 39. Cho ntra duong tron (O;R) duong kinh BC. Diém A thudc nita duwong tron

( A4C < 4B) . Dung vé phia ngoai A4BC mot hinh vudng ACED. Tia EA cit nita dudng

tron tai F. N&i BE cét ED tai K.

1. Chting minh rang 4 diém B, C, D, K thudc mot duong tron.

2. Chtng minh 4B = EK.
3. Cho

A~ BC=30% BC = 10c¢m . Tinh dién tich hinh vién



phén gidi han boi day AC va
cung nho AC.
4. Tim vi tri diém A d€ chu vi tam giac AABC 16n nhat.
Cau 40. Cho duong tron (O;R) duwong kinh AC ¢6 dinh. Ké ti€p tuyén Ax véi duong tron
tai A. Lay M thudc Ax, ké ti€p tuyén MB véi duong tron tai B (B khac A). Tiép tuyén cua
duong tron tai C cit AB tai D. N6i OM cit AB tai I, cit cung nho AB tai E.
1. Chting minh OIDC la t& gidc noi tiép.
2. Chtng minh tich AB.AD khong d6i khi M di chuyén trén Ax.
3. Tim vi tri diém M trén Ax d& AOBE la hinh thoi.
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iy tronex: k0O durding kinh A8 va diém C thudc dudng trdn. Goi M

wa M
14 diém chinh giita cac cung nho ACva BC. GoiEla
NGi MN cdt AC tai . Ha ND L AC.
trung diém BC. Dung hinh binh hanh ADEF.

I. Tinh M IC.
2. Chting minh DN la ti€p tuyén cta duong

tron (O; R ).

3. Chting minh rang F thudc duong tron

(O;R).
4 Cho C" AB = 30° R = 30cm. Tinh thé tich hinh tao thanh khi
cho A4BC quay mot vong
quanh AB.

Céu 42. Cho duong tron (0; R) v6i day AB c8 dinh. Goi I 1a diém chinh gitta cung 16n

AB.Diém M thufc cung  AH L IM ; AH cat BM tai C.
nho IB. Ha

1. Chtng minh A/4B va AMAC la tam giac can.
2. Chtng minh C thudc mét duwong tron ¢6 dinh khi M chuyén déng trén cung nho IB.
3. Tim vi tri ciia M d€ chu vi AMAC 16n nhat.

Cau 43. Cho duong tron(0; R) duong kinh AB. Ké tiép tuyén Ax véi duong tron. Trén

Ax 18y diém K ( 4K = R). Qua K ké tiép tuyén KM véi dudng tron (O). Puong thing d L
AB tai O, d cit MB tai E.

1. Chting minh KAOM la t& giac ndi tiép;
2. OK cat AM tai I. Chttng minh OLOK khong d6i khi K chuyén dong trén Ax;
3. Chtng minh KAOE la hinh chi nhat;



4.

Goi H 1 truc tam clia AKMA. Chttng minh rang khi K chuyén dong trén Ax thi H

thudc mot duwong tron c6 dinh.

Céu 44. Cho duodng tron (O) dwong kinh 4B Goi C la trung diém cua OA. Day
=2R.

MN L 4B tai C. Trén cung MB nho 13y diém K. N6i AK cat NM tai H.

1.
2.

3.

4.

Chting minh BCHK 1a t& gidc noi tiép.
Chiing minh tich 4AH .AK khong d6i khi K chuyén dong trén cung nho MB.
Chting minh ABMN la tam giac déu.

Tim vi tri diém K d€ tong KM + KN + KB 16n nhat.

Cau 45. Cho duodng tron(0; R) va diém A & ngoai duwong tron. Qua A ké 2 tiép tuyén

AB, AC t6i duong tron (B va Cla 2 tiép

BC(IB<IC).

diém). I 1a mot diém thudc doan Ké duong

théng d L Ol'tail. Puong théng d cit AB, AC

[an lwot tai E va F.
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Chimg minh I la trung, diém EF.
3. Kla mot diém trén cung nho BC. Tiép tuyén ctia duong tron (O) tai K cat AB; AC tai
M va N. Tinh chu vi AAMN néu O4 = 2R .

4. Qua O ké duong thang vuong géc véi OA cat AB, AC tai P va Q. Tim vi tri cia A &€
s nhdnhat.

APQ

Céu 46. Cho 2 dudng tron(0) va (0') cit nhau tai hai diém 4, B phan biét. Duong thing

) Duong thang . lan luot
04 c&t (0);(0") 0'4cit(0);(0")

lan lwot tai diém
thw hai C, D.

tai diém thi hai
EF.

1. Chting minh 3 duong thang 4B,CE va DF dong quy tai mot diém 7.

2. Chtng minh t& giac BEIF ndi ti€p duwoc trong mot duong tron.

3. Cho PQ la tiép tuyén chung cua (0) va(o ')(P €(0),0€(0 ')) Chttng minh duong
thang 4B di qua trung diém ctia doan thang PQ .

Cau 47. Cho hai duong R > R'catnhau tai 4 va B. Ke ti€p

tron (0; R) va(0'; R") véi

tuyén chung DE ctia hai duong tron v6i D €(0) va E €(0') sao cho B gan tiép tuyén d6
hon so voi 4.

1. Chting minh rang D “4B=B DE.

2. Tia AB cat DE tai M . Chting minh M 1a trung diém ctia DE.
Puong thang EB cét duong thang DB cat AE tai Q. Chttng minh rang PQ
DA tai P,

song song voi AB.



Cau 48. Cho duong trong (0; R) va duwong thing d khéng qua O cit dudng tron tai hai
diém 4, B. Ldy mot diém M trén tia d6i cha tia B4 ké hai tiép tuyén MC, MD véi duong
tron ( C, D la cac tiép diém). Goi H la trung diém cta 4B ;

1. Chitng minh réng cac diém M, D,0, H cung ndm trén mot duwong tron.
2. Doan OM cét dudng tron tai 7. Chttng minh r:?mg I'la tam duwong tron nodi tiép tam

giac MCD .

3. Puong thang qua O, vudng goc véi OM cat cac tia MC, MD thit twe tai P va Q . Tim vi tri

ctua diém M trén d sao cho dién tich tam giac MPQ bé nhat.
Cau 49. Cho AABC c6 ba géc nhon ngi ti€p  Ba duwong cao

duwong tron (O; R ).

AD; BE; CF cit nhau tai H . Goi I 1a trung diém BC, vé duong kinh 4K .

1. Chiing minh ba diém H,1, K th:fmg hang.
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4. Cho BC c6 dinh; 4 chuyén dong trén cung 16n BC sao cho A4BC c6 ba gdc nhon.
Ching minh diém H ludén thudéc mot duong tron c6 dinh.

Cau 50. Cho duong tron (O; R) ¢6 hai duong kinh vuong goc la AB va CD. Lay K thudc

cung nho AC, ké KH L AB tai H. N&i AC cat HK tai I, tia BC cat HK tai E; n6i AE cat

duwong tron (O;R) tai F.

1. Chting minh BHFE la tt gidc noi tiép.

2. Chtng minh EC.EB = EF.EA.

3. Cho H la trung diém OA. Tinh theo R dién tich ACEF.
4. Cho K di chuyén trén cung nho AC. Chitng minh duong thang FH ludn di qua mot

diém c6 dinh.

LOI GIAI CHI TIET

Cau 1. Cho duong tron (O) duong kinh AB = 2R, C la trung diém cua OA va day MN
vudng gbc voi OA tai C. Goi K la diém tuy y trén cung nho BM, H 1a giao diém cua AK
va MN.

4. Chtng minh t& gidc BCHK noi tiép.
5. Tinh tich AH .AK theo R.
6. Xac dinh vi tri ctia diém K d€ tong (KM + KN + KB) dat gid tri 16n nhat va tinh gia tri
16n nhat do?
Giai:
1. Chting minh t& giac BHCK noi ti€p.
MNOAC
A KB D900 (goc noi tiép chan nira duong
tron)
UH CBU900
Xét tir giac BCHK co:

H CBOA4 KBO9%000%000 1800 ma 2 goc
& vi tri d6i nhau

0 T giac BCHK noi tiép.

2. Tinh AH .AK theo R.
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Xét tam gidc AACH va A4KB co:
AAKB (g.2)

A7 CH=4" KB=90 _ pacH#

"A chung }

_AC_AHAK 4B
I = 4H AK=AC.AB

R2
Ma AC = RvaAB=2R - AH AK =
4 2
3. Xac dinh vi tri cia K dé (KM + KN + KB) max
* Chttng minh ABMN déu:
AOM can tai M (MC vtra la duwong cao, vira la duong

trung tuyén)
M3 O4=0OM=R - MOMdéu - M OA = 60°

(Emen

S

AMBN can tai B vi

= CM=CN

Mit khac: M~ BA ="' M" 04 = 30° (goc noi

ti€p chan cung



M A4)> M BN=60°

AMBN ca
* Chttng minh KM + KB = KN

Trén canh NK 1ay diém D sao cho KD = KB.
1

sd N B=60°

=» AKDB la tam gidc can ma N “KB=

= AKDB la tam giac déu -» KB = BD.

K MB (g6c ndi tiép chan cung T AB )
kébitvéiK  BD trong AKDB déu)
g6c noi tiép chan cung 240°)
- M BK=D BN (tong cac goc trong tam gidc
bang180° ) Xét ABDN va ABKM co:

BK =BD (cmt) |

B DN=B KM (chh) = ABDN=ABKN (c.g.c)

|
MB = MN 0

> ND = MK (2 canh teong tng)
= KM+ KN+ KB =2KN

(KM + KN + KB) max = 4 R khi KN 1a duwong kinh = K ,0, N thang hang
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Cau 2. Cho duong tron (0; R) tiép xtc véi duong thang d tai 4. Trén d 14y diém H khong
trung véi diém 4 va AH < R. Qua H ké duodng thang vudng géc véi d , dwong thang nay

cat duong tron tai hai diém E va B (E nam gitta B va H ).

4. ChtngminhA BE=E AHvaABH# DEAH.

5. LAy diém C trén d sao cho H la trung diém ctia doan thang AC, duong thang CE cat
AB tai K.Chiing minh AHEK 1a t& gidc ndi tiép.

6. Xdc dinh vi tri diém H dé 4B = R“‘i{._

Giai:

1. Chtng minh: 4 "BE = E“AH

4" pp=1 sd E™ 4 (t/c gbc ndi tiép)
2
o ap=] sd E~ A (t/c gbc tao boi tiép tuyén va day
! 2 C
~/
cung)

~ A BE=H AE ’
Xét AABH va AEAH co:

" AHB = 90° 1

- AABH #
T—— = 4
e e } —
A BE = H AE (L) |

2. Xét AHEC = AHEA (c.g.c)

~ A CE=C AEma C AE= A BE (cmt)



LA CE=A BE
Mt khéc: 4 BE+C  AK =90°
L A CE+C AK =90°

> AAHK vudng tai K

Xét ttr gide AHEK c&: E HK=A  KE = 90°
~ E HK+A KE=180°ma?2 gbcd vitri d8i nhau

= T giac AHEK noi tiép.

3. HaOI L AB = AI=1IB =



r

N
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50 AI=30° 5 B AH=60° B AH=""=

AAHB vuodng tai H co: B AH=60° = COS

AHY
=

NN W T

i
Vay can 18y diém Hsao cho d6 dai4H= “thi4B=R

Cau 3. Cho duong tron (0) ¢ duong kinh 4B = 2R va E la diém bat ki trén duong tron

d6 (E khéc 4 va B). Duong phan gidc goc AEB cat doan thang 4B tai F va cat duong tron
(0) tai diém ththai la K .

5. Chiing minh AKAF # AKEA.

6. Goi/la giao diém cua duong trung truc doan EF véi OF , chiing minh dwong tron
(1) ban kinh /E tiép xtc véi duong tron (O) tai £ va tiép
F xtic véi duong thang 4B tai
7. Chting minh MN // AB, trong d6 M va N Tan luot la giao di€ém thit hai cua AE, BE v6i
dwong tron (7).
8. Tinh gid tri nho nhat cua chu vi tam giac KPQ theo R khi E chuyén dong trén duwong
tron (0), v6i P 1a giao diém cua NF va 4K; Q la giao diém cua MF va BK.

Giai:



1. Chtng minh AKAF # AKEA

K AB=K EB (g6c noi tiép cling chan Xét K B) /
/-

A |
AKAF va AKEA co:

K AB=A EK (cmb)| _, AKAF # Y

S AN

K chung |0 A

2. *Puong tron ( 1; IE ) va dwong tron (0;0F )
1,0, E thang hang & IE + 10 = OF
- I0=0FE-IE

Vay ( 1;IE ) va(0;0E ) tiép xtic trong tai E.
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& minh: OFMF can tai Jif 0 trung trure cua

EF )

AEOK cAntai O = E FI=E KO(=O EF)
ma 2 gbc nay 6 vi tri dong vi - IF / /OK (ddu hiéu nhan biét hai duong thang //)
Co:4 K=K B(A EK=K EB) = AK=KB
= AAKB can tai K

= OK L AB
OK 1 AB)

ViOK//]F | > IF L AB

J

> ( I;IE ) tiép xuc véi 4B tai F.
3. A EB= 90°(g6c nodi tiép chan nira duong tron)
M EN=90°maM EN lagocnditiép duong tron( I; IE)
- MN1a dudong kinh ( 7; IE )
= AFEIN can tai /
Lai c6: AEOB can tai O = I NE=O BEma2 goc nay vi tri dong vi
= MN// AB (ddu hiéu nhan biét hai duong théng /1.
4. Tinh gia tri nho nhat ctia chu vi AKPQ theo R khi E chuyén dong trén(0)

M FE =M NE (g6c noi tiép( 1) cung chidn cung ME)

- - AE)
A KE=A BE (g6cndi tiép (0) cing chin

cung



MaM NE=A BE(cmf) »M FE=A KE, haigécnay laié vitri dong vi
> MO // AK (ddu hiéu nhan biét hai duong théng /)

Chting minh twong tu: NP//BK

Tk gidc PFOK c6: MQ // AK
NP //BK

P” KQ = 90° (gbc ndi tiép chin ntra duong tron)

= T gidc PFOK la hinh chit nhat

Ta c6: M FA=Q FB(d6idinh) o M FA=K AB > AFOBvudng
- . An tai O .
K" 4B=K " BA(DMKB can)ma i@
Chu vi AKPQ = KP + PO + KQ
can tai Q)

Ma PK = FQ (PFQK 1a hinh FQ = 0B (ABFQ

chi* nhat) va



Website: webtoan.com
Cac bai tap hinh hoc

9

— Pinp= OB + OK + FK = KB + FK
Mt khac: AAKB can tai K = K la diém chinh gitta cung 4B
FK 2 FO (quan he¢ gitta duong vudng goc va duong xién)
- KB+ FK=2 KB+ FO
Dau"="xayra ¢ KB+ FK=KB+ FO

o FK=FO

= Ela diém chinh gitra cung 4B

> FO=R

Ap dung dinh ly Pi-ta-go trong AFOB tinh dwgc BK=R -

5

 Chuvi AKPOnhénhat ~ =RC *+1).

=R+R

R) va diém 4 nam bén ngoai duong tron. Ké cac tiép tuyén 4B, AC véi

> 14 cac ti€p diém).

5. Chang minh 4ABOC la t& gidc noi ti€p.

6. Goi E la giao diém cuia BC va O4 . Chitng minh BE vuong goc voi O4 va OE.O4 = R™.

7. Trén cung nho BC caa (O; R) 1dy diém K bat ki (K khac B va C). Tiép tuyén tai K cua
(0; R) cit AB, AC theo thit t tai P va Q. Chting minh tam gidc APQ c6 chu vi khong
doi khi K chuyén dong trén cung nho BC.

8. Duong thang qua O va vudng géc voi OA cat cic duong thang AB, AC theo thit tw
tai M, N. Chiing minh PM + ON 2 MN .

Giai:




1. Chttng minh ABOC la ttt gidc noi
ti€p. Xét t giac ABOC c6:

" ABO = 90° (tinh cht ti&p tuyén)

A~ €O =90° (tinh chét tiép tuyén)
5 TABO+A CO=90°+90° = 1807
Ma hai goc nay ¢ vi tri d6i dién nén t&
giac ABOC ndi tiép.
2. AB = AC (tinh chat cua 2 tiép tuyén
cat nhau tai 1 diém)

- AABC can tai 4 .

Ma 40 1a tia phan gidc B~ AC (t/c 2 ti€p tuyén cit nhau tai 1 diém)
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mg cao cua J4ABC hay A0 [ BC.

Aet UABU vuong & B ¢6 BE la duong cao, theo hé thire luong trong tam giac vuong
B’ = 0E.O4, ma OB=R = R>= OE.OA.

3. PK = PB (tinh chat ctia 2 tiép tuyén cit nhau tai 1
diém). KQ = QC (tinh chat cua 2 tiép tuyén cat nhau tai 1

diém). Xét chu vi AAPQ = AP + AQ + QP
= AP + 4Q + PK + KQ

= AP+ PK+ AQ + OC

=AB+ AC
=2A4B
Ma (O) c6 dinh, diém A ¢8 dinh nén AB khong thay doi.
MP OM MN?
4. AoMP# AQNO = = > MP.ON = ON.OM =
ON ON 4
- MN?=4MP.ON
e (Theo bat dang thirc Co-si)
=2 o < +
Hay MP + >
y mﬁ‘uh ]}]{Q 1a %ep(ngren cua duong tron

Cau f0Cho duong tron (O) c¢6 dwong kinh AB = 2R va diém C thud

Khdqctlo Bhet B g R RsidRYAG (Dghde B, ©). Tia AD carGung
tia AC cat BE tai diém F.

1.. Chimg minh FCDE la tir giac noi

5. Chutng minh FCDE la t& %Iiéc ndi ti€p.

AR A 000 D B ¢ i

6 & & u R4ADE=DBDC.

{g::':c tron) i p n a

}}gﬁgg—gﬁgh g FD=0 CB.Goillatam duong tron ng e hing

F CDO F DE 0180°
Ma 2 goc nay o vi tri ddi nhau nén 0 T gidc
FCDE la tir giac ndi tiep

dirong tron doé (C

’ B\\Chem E,
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Xét AACD va ABED cb:
A CD=B ED=90"]|

A" pc=8"pE@l)| APF

4D _BD = AD.ED = CD.BD (dpcm).

=

CD ED
3. * Chting minh ¢ FD=0" CB
Vit giac FCDE 1a t& giac ndi tiép (I ) nén
¢ FD=C" E4 (g6c ndi tiép (1) cing chan cung CD )
- v , § ha A
MaC ED=C  BA(gbcndi tiép (0) cung chan cung C4)

L C FD=C BA

Lai c6 AOCB cAn tai Onén C BA=0  CB
Lc Fp=0" ¢B (1)

AICE cantail: C FD=1 CF (2)

Te(1)va@) - I CF=0 CB
* Chiing minh IC 1a tiép tuyén (O):

Tacod: I CF+I CB=90° (vi D ICla gbc ndi tiép chan nira dwong tron)

L0 CB+B CI =90



- OC 1 CI > IClatiép tuyén cua (O).

4. Ta c6 2 tam giac vudng AICO# AFEA( g.g )

- 1

C AE="C OE=C oI (g6c noi tiép chan C"E) L C 10=4 FB

2
MatanC10=9P=R=,

c R

2

S tand FB=tanC 10=2.

Céu 6. Cho dwong tron (O), dudong kinh AB d1va d, 1a hai tiép tuyén cua
=2R. Goi

duong tron (O) tai hai di€ém A va B. Goi I la trung diém cua OA va E la diém thudc
duong tron (O) (E khodng tring véi A va B). Puong thang d di qua E va vuong goc véi
EI cat hai duong thang d,va d,lan luot tai M, N.

1 AMEI la t& giac noi tiép.
VE NI=E BIvaM IN=90°.
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1AM BN O ALBI.

Lot + la diem chinh gitra cua cung AB khong chira E cua dudng tron (O). Hay tinh
dién tich ctia tam giac MIN theo R khi ba diém E, I, F thang hang.

Giai: &
dr

1. Chttng minh AMEI ni
ti€p. Xét ti giac AMEI co:
M~ AI+M  EI=90°+90° = 180° ma 2 géc nay & vi tri ddi
~ M
nhau

(

= T& gidc AMEI ndi tiép.

2. *Chtmgminh £ NI=E BI.

Xét t&t gidc ENBI co: N

I EN+1 BN=90°+90° = 180° ma 2 gbc nay & vi tri dbi

nhau — -
= Tw giac ENBI ndi tiép
L E NI=E BI (2 gbc nodi tiép cling chan cung E “r )

* Chitng minh M IN=90°

T giac ENBI noi ti€p nén E “MI=E Al (2 gbc ndi tiép cung chan cung EI)
Laico:A EB=90°s E AI+E  BI=90°

LE MI+E NI=90° 5 M IN =90°.

AMNI vudng tai I.Vay dz

3. Ching minh AM .BN = AL.BI

Xét AAMI va ABNI c6: MAI = NBI = 90°

A7 =" N (cungphuvoigoe B IN)

ABIN (g.2) 2
= NAMI # N



AM _ BI = AM BN = Al.BI.
- =

Al BN

4. Ta cd hinh vé

Khi E,I,FthénghéngA"EF=l sdAd F=45°

A MI=A" EI=45° (hai goc noi ti€p cing chdn cung ~ 4I)

AMAI vuong can tai 4 .
N VR

AN O

~AX -

AM=A]=2=>MI= = =

(Pinh 1i Pi-ta-go).
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P
4 22
| 1R 23R 2 3R
4

Cau 7. Cho duong tron (O; R), duong kinh AB. Ban kinh CO vudng goc véi AB, M la
diém bat ki trén cung nho AC (M khéc A va C),
BM cit AC tai H. Goi K 1a hinh chiéu ctia H trén R
AB.
5. Chuting minh tit gidc CBKH la t& gidc noi ti€p.
6. Chimgminhd CM = A CK

Trén doan thang BM 14y diém E sao cho BE =

AM. Chttng minh tam gidc ECM la tam giac

vuong can tai C.

8. Goidla tiép tuyén cua duong tron (O) tai A
diém A. Cho P 1a mét diém nam trén d sao

cho hai diém P, C nam trong cung mdt nira

mit phingbd ABva  AP.MB _ p MA

minh duong thang PB di qua trung diém ctia
doan thang HK.
Giai:

1. Chting minh t giac CBKH la tt gidc noi
ti€p: Xét tie giac CBKH ta co:

B KH =90

H CB=90 (g6c ndi tiép chan ntra duong tron)



- B KH+H CB=I180°
Ma hai gdc nay ¢ vi tri d6i nhau
- T giac CBKH ndi tiép.

2. Chtng minh A - CM = 4 - CK

Tt giac CBKH ndi ti€pnén: I CK=H BK (2 gbc noi tiép HK)

cung chan cung
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néd HEP (O nén: A O 08 KE (2 ade ndi HEp cang chan

O C& 08 CA

LA CM=4 CK(Dpem).

3. Chting minh AECM vudng can tai C.
ViCD L 4B nén CO la duong trung triec cia AB = CA = CB

Xét AAMC va ABEC co:

M™AC=M" BC (hai goc ndi tiép ciing chin MC)

cung
MA = BE (gt)
CA = CB(cmt)

= AAMC = ABEC(c.g.c) > M “ca=E" CB (2 goc tuong ting) va CM = CE (2 canh tuong
tmg)
Mgt khéc: E CB+E AC=B CA=90"

LM CA+E CA=90°

Xét AEMC co:

- 1
M CE=90 |

| > AECM vudng can tai C (Bpem).

|

CM=CE

4. Chting minh PB di qua trung diém ctia HK

Theo dé bai: APMB _R AP _ R _BO



MA AM MB BM

L 1 L ’ A v1a
Ma P AM= sd AM (t/c goc tao boi ti€p tuyén va day cung)

M Ba="sa " am (t/c gbc ndi ti€p chan cung AM )
2
L P AM=M BA > APAM# AOMB(c.g.c) (Heé qua)

=15 PA=PM
PA = 0B >

=

PM  OM (1)

Vay can 1dy diém P € d sao cho PA = PM

Goi Nlagiao diém cia PBva HK ,Qla véid
giao diém ctia BM

Xét AOMA vudng tai M c6: PA = PM - APMA cantaiP = P AM=P MA
P MA+ P MQ =90°

P AM +P  OM =90°

P MQ=P OM o APMQcAntaiP »  (2)

PM=PQ

Tir (1) va (2) » PM = PA = PQ.



P4 BP

BN _ NH (Dinh 1i Ta-let trong APBQ)
BP PO
ma PA = PQ(cmt) - NK=NH
_NK_NHPA  PQ
- Nla trung diém cta HK .
Vay voi P€dma APME _ R thi PB di qua trung
diém cta HK .
MA

Cau 8. Cho duong tron (O) va diém A nam bén ngoai (O). Ké hai tiép tuyén AM, AN véi
duong tron (0). Mot duong thang d di qua A cat duong tron (O) tai hai diém B va C
(AB < AC, d khong di qua tam O)
K
5. Chtng minh t& giac AMON ndi tiép.
6. Ching minh AN *> = 4B.AC. Tinh d¢ dai
doan thing BC khi AB = 4cm, AN =
6cm.
7. Goi I 1a trung diém BC. Duong thang
NI cat duong tron (O) tai diém thi hai
T. Chttng minh: MT // AC.
Hai ti€p tuyén cta duong tron (O) tai B
va C cat nhau tai K. Chitng minh K

thuoc mot duong théng coO dinh khi d 4 M

thay d6i va thoa man diéu kién dau bai.
Giai:



1. Chting minh t&t giac AMON ndi tiép.

Cac bai tap hinh
Ta cO AM L OMfre =

W ACH S AR foling vudngg o A8
rdmee

G MAF 9V

{Ernh I Ta-let trang, A8~

a tiép tuyén cua (0))

ON co:

O MA+0O NA=90°+90°=180°

ma hai géc nay o vi tri d6i nhau

« oA el
(AMla tiép tuye

5i be;

n cua
.

()
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= t& gidc AMON la tit gidc ndi ti€p (ddu hiéu nhan biét t gidc noi ti€p).

2. Chting minh AN 2= 4B.AC. Tinh d% dai doan thang BC khi AB = 4cm; AN = 6cm.
Xét(0): A NB=B CN (gbc ndi tiép va goc tao béi tia tiép tuyén va day cung ciing chin
cung BN).
Xét AANB va AACN :

c N chung

A4 NB =B CN (cmi)

= AANB # AACN (g .g)
(tinh chat hai tam gidc d6ng dang).
AN _AB
o AN =
AC AN
s AN?=AB.AC (Ppcm).

* Tinh &6 dai doan théng BC khi AB =4cmy;
AN = 6cm.

4.AC=6" & AC=9 (cm) ma

Ta cO AN? = AB.AC (cmf) ma AB = 4cm, AN =
6cm nén:

AB+ BC=ACnén BC =5 cm.

3. Chung minh MT // AC.

Xét (0): I 1a trung diém cua day BC

Ol 1 BC (quan hé vudng gdc gitta duwong kinh va day)
=

Tt gidc OIAN ndi tiép vid NO=  AIO =90
(hai goc noi ti€p cung chan AN ) ma hai goc cing nhin canh
AO @)

LA IN=4 ON

AM, AN la hai tiép tuyén (O) cat nhau tai A.



— OAla phan gidc M~ ON (t/c hai tiép tuyén cit nhau)

4" ov="u"on

2

Mam TN='M"ON (g6c ndi tiép va gdéc ¢ tam cling chan cung MN).

2
(2)

S M TN =4 ON
Tt (1) va (2) ta cé: M TN=4 INmahai goc nay 0 vi tri dong vi

- MT // AC (d&u hiéu nhan biét hai duong thang song song).
4. Hai tiép tuyén (O) tai B va C cat nhau & K. Chitng minh K thuéc mot duong thang ¢
dinh khi d thay d6i thoa man diéu kién dé bai.
* MN cat OA tai E.

Ta chitng minh duogc MN 1 04 - EM 1 04

duoc OL.OK=0E. OA(=0B*=0M*=R*)
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Tt d6 chitng minh dwoc AOEK # AOIA (c.g.c)

L0 EK=0 I4=90

> EK 1 OAmaEM 1 O4 - EM trung EK.
K thudc MN cd dinh (dpcm).

Cau 9. Cho duong tron (O; R) duong kinh AB ¢d dinh. Vé duwong kinh MN cta duong
tron (O; R). (M khéc A, M khac B). Tiép tuyén ctia duong tron (O; R) tai B cat cac duong
théng AM, AN Tan luot tai cac diém Q, P.
5. Chting minh t gidc AMBN la hinh chit nhat.
6. Chting minh bon diém M, N, P, Q cung thudc mot
duong \’Erbn. ——
7. Goi E la trung diém ctia BQ. Puong thang vuong goc /
v6i OE tai O cat PQ tai F. Chttng minh F 1a trung diém / Nt
cua BP va ME // NF
+  Khi iiu’bng kinh MN quay quanh tam O va thoa man Al ) 5|

diéu kién dé bai, xdc dinh vi trf ciia dudng kinh MN d&  \
_ tir gide MNPQ c6 dién tich nho nhat. \
Giai: ¥
1. Chtng minh tit gidc AMBN la hinh chir nhat.
Ta c6 “AMB=M BN =B NA=N AM =90° (4lgéc noi
tiép chan

F

ntra dwong tron)

- AMBN la hinh ch nhat.

2. Tacd A NM = ABM (2 gbc noi tiép cling chan cung

AM)



.- )B (2 goc cung phu voi goc Q"BM )

" NP=180° 5 M= OB + M= NP = 180° ; hai g6oc nay lai ¢ vi tri d6i nhau
> MNPQ la tt gidc ndi tiép.
3. * Chuing minh F la trung diém cua BP.

E la trung diém cuia BQ, O la trung diém ctia AB

= OEla duong trung binh ctia A4BQ
- OE /| AQ (tinh chat duong trung binh cta tam giac)

Ma OE L OF ; A0 L AP
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= OF// AP

Lai ¢6 O la trung diém ctia AB - OF la
dwong trung binh ctia A4BP .

8 & (duong
= Flatrung diém caa BP.

* Chting minh ME // NF

ANPB vuong tai N, c6 F la trung diém cta

canh BP :NF=BF=FB=IBP

2

trung tuyén tng véi canh huyén bang mot nita canh huyén)

Xét AONF va AOBF co:

ON=OB=R ]

OF chung 0
= AONF = AOBF (c.c.c)

| g

FN = FB (cmt)

L0 NF=0 BF=90° (2 goc tuong tng)
- ON L NF

Chttng minh twong tu ta c6 OM L ME

- ME//NF (cing vudng goc voi MN).

4. 2SMNPQ= 2SAPQ_ 2SAMN= 2R.PQ - AM .AN

AABP # 9



X

SSI YN

N S

=

A

+

Ap dung bat dang thirc Co-si ta co:

© AM?+AN? MN?

2R 2 2
R.AR - 2R* = 6R?

= SMNPQZ 3R2

D&u bang xay ra khi AM = AN va PQ = BP. Hay A
Vay dé ti giac MNPQ c6 dién tich nho nhat thi d
kinh AB.

Cau 10. Cho nira duong tron tam O duong kinh
AB. Ldy diém C trén doan thing AO (C khac A,
C khac O). Puong thing di qua C vudng goc voi
AB cit ntia dudmg tron tai K. Goi M la diém bat
ki ndm trén cung KB (M khac K, M khac B).
Pudng thing CK cat duong thing AM, BM [an
luot tai H va D.

Vohw mowmo S




5. Chtng minh t& giac ACMD la t& gidc noi tiép.

6. Chtng minh CA.CB = CH .CD.

7. Chting minh ba diém A, N, D thang hang va tiép tuyén tai N ctia duong tron di qua
trung diém ctia DH.

8. Khi M di dong trén cung KB, chiing minh duwong thang MN luon di qua mot diém cd
dinh.

Giai:

1. Chting minh t¢ gidc noi

tiép Chiing minh duoc " AMD

=90°

Vid CD= AMD =90°ma hai goc nay cung nhin canh DA (nén M, C thudc duong tron

duwong kinh AD).

Vay t& giac ACMD noi ti€p.
2. Chtng minh C4.CB
Xét ACAH va ACDB co:

A" CH=D" CB=90
Mat khac C “AH =C" DB (cung phu v

gbc C" BM)
Tk (1) va (2)

_ ACAH# ACDB (g.2)

- CA.CB=CH.CD
3.

* Chttng minh A, N, D théng
hang Vi AM va DC la duong cao



ctia tam giac ABD nén H la truc

tam A4BD  Cac bai tap hinh Website:

hoc 9 webtoan.com

ﬂﬂ@njg%n‘g\f}ﬁ% nira dudng tron tai diém tha hai la
N. ;
Neén A, N, D thang hang

* Goi E 1a giao diém cua CK va tiép tuyén

tai N. Ta c6: BN L DN, ON L EN

L. D NE=B NOmaB NO=0 BN.O BN =E DN

DN = ADEN can tai E = ED )

90° = E=ND =90°- N~ DH

=E*=HN
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i EDESDEN (4)

F la trung digm cha HD
(Dpem).
4. Chting minh MN luén di qua mot diém 6 dinh.
Goi I1a giao diém cua MN va AB, keé IT la tiép tuyén ctia ntra duong tron véi T 1a tiép

diém = INIM=IT? ©®)

Mat khac: EM L OM (vi AENO = AEMO va (6)
EN L ON)
= N.C,0, M cung thudc 1 dwong tron =

IN.IM =10.1C

Tit (5) va (6) - IC.IO = IT?

> AICT#AITO - CTL 10 - T=K
> [1a giao diém ctia tiép tuyén tai K ctia ntta duong tron va dwong thang AB

= I cd dinh (Bpcm).

Cau 11. Cho duong tron (O) va mot diém A nam ngoai duong tron. Ké tiép tuyén AB

véi duong tron (O) (B 1a tiép diém) va duong kinh BC. Trén doan thang CO 13y diém I (I

khac C, I khac O). Duong thang IA cat (O) tai hai diém D va E (D nam gifta A va E). Goi

H la trung diém ctia doan thang DE.

5. Chang minh bon diém A, B, O, H cung nam trén mot dwong tron.

6. Chiing minh 4B _BD .

AE BE

7. Puong thang d di qua
diém E song song véi
AO, d cat BC tai diém K.
Chttng minh:

8. Tia CD cat AO tai diém 4
P, tia EO cit BP tai diém




F. Chttng minh tt giac
BECF la hinh cht nhat
Giai:
1. Chitng minh bon diém A,
B, O, H cung nam trén

mot dueong tron.

Chting minh dugc  ABO = 90°

Chttng minh duwoc " AHO = 90°

- Tt gidc ABOH noi tiép



AE BE
Chttng minh duoc “ABD= A EB

Xét AABD va AEB co: E 4B chung
Chimg minh duoc A4ABD # AAEB (g.g)
> AB_BD (Bpcm).

AE BE

3. Chtng minh KH // DC

Tt gidc ABOHndi tiép » O BH =0 AHmaO AH =H EK (do EK//AO)
L H BK=H EK.
Suy ra tit gidc BHKE noi ti€p
Ching minh duoc K8t B~ KH = B €D (cling bing B~ EH )
luan HK // DC.

4. Chttng minh tt gidc BECF 1a hinh chit nhat.

Goi giao diém tia CE va tia AO la Q, tia EK va CD cit nhau tai diém M
Xét AEDM c6 HK // DM va H la trung di€m cua doan DE, suy ra K la trung diém ctia

doan thang ME.
KE MK Co ME // PQ



0oQ OP . K
Céc bai tap hinh %Sng bang gg).shy ra O la trung diém cta doan
, hoc 9 y L _ . webtoan.com
Gon QPR € Suy rrctihging BAEE ladunh binhdanhe Supira CE // BE.
s . A i
Chiung tinh dHoACOB = ABOF (g.c.g) » OF = OF
Suy ra tit giac BECF la hinh chit nhat.

JE - OB=0C=0OE=O0OF
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Ké tiép tuyén AT véi (O), chtmg minh APDT noi tip (P AT+ P DT = 180°)
dAn dén A" TP=C" BE (1), chimg minh ATAP= ()

ABAP (g.c.g) » A TP

=4 BP
Ta(1)va(2) » 4 BP=E BC
Dan dén E  BF=90° - EFla duong kinh - BECF Ia hinh
Cdch 3: cht nhat (Bpcm).

Chtrng minh AEHB #

> AEDB# ACBP



cP CO CB
LE DP=C BP

E DB+C DE=90°,C DE=E BC  E BP=90° - BECF la hinh chit nhat (Dpcm).

Cau 12. Cho duong tron (O) ngoai ti€p tam giac nhon ABC. Goi M, N lan luot la diém
chinh gifta ctia cung nhd AB va cung nho BC. Hai day AN va CM cat nhau tai diém I.
Day MN cat cac canh AB va BC lan luot tai cdc diém H va K.
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1 bon diem C, N, K, I thude ciing mot dudomg

Churmg minh V8 0 NE, NM,

7. Chting minh t¢ gidc BHIK la hinh thoi.

8. Goi P va Q lan luot la tdm ctia cdc duong tron ngoai ti€p tam giac MBK, tam giac
MCK va E la trung diém ctia doan PQ. V& duong kinh ND cta duong tron (O).
Chting minh ba diém D, E, K thang hang.

Giai:

1. Chtng minh bon diém C, N, K, I thudc cung mot duwong tron.

Tacé: M CB=A NM (2 gécndi tiép chin

hai cung bang nhau).

L1 CK =1 NK

Ma hai géc nay o6 cung nhin canh IK trong
t giac IKNC tir hai dinh ké nhau

= IKNC la tt gidc ndi tiép

= C,N, K, Ithudc cung mot duong tron.

2. Chtng minh NB* = NK. NM.

B MN=N BC (hai géc ndi tiép cling
chan hai cung bang nhau).

Xét ANBK va ANMB co:

VB M 1 vge o vk.M (dpem).

M NE chdffg N
3. Chting minh tir giac BHIK la hinh
thoi NGi B cit duongtron

o B ¥ ey
Ta eoVBAH BYMB &) ciing nhin

cung BN=NC) _
M Bél]‘]' D.Q:TM AlsdA FD (goc

M

ndi tiép chan

=)
F

li'rhml'a'u.n'

i
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MaM A=M C. A F=C FnénM BI=M IB

= ABMI can tai M c6 MN la phan giac
> MN la duong trung truc caa Bl

- HK L BI,BH=HI,BK=KI ()

Mt khéc T BF=F" BC (hai goc noi tiép chan hai cung AF = FC)

= ABHK c6 BF la phan gidc cling la duong cao
- ABHK can tai B - BH = BK (2)

Tir (1) va (2) ta c6 BHIK 1a hinh thoi.
4. Chting minh ba diém D, E, K thang hang

0 CK =90° - C MK
- 0 CK =90°-C=BN
-0 CK=90°-B=CN

- CQ L CNnén C, D, Q thang hang.

Chttng minh twong tw ta cé D, B, P
thang hang.

Laico C KO =90°— CvMK

~ K BP=90°-Bw~MK
MaC MK =B MK nénC KQ =K BP
Hay KQ // DP.
Tuwong tw KP // DQ
Nén KPDQ la hinh binh hanh. Hinh binh hanh KPDQ c¢6 hai
duong chéo KD va PQ cét nhau
tai trung diém mdi duong. Nén D, E, K thang hang (Dpcm).



Cau 13. Cho duwong tron (O; R) véi day cung AB khong di qua tam. Lay S 1a mot diém
bat ki trén tia d6i ctia tia AB (S khac A). Tk diém S vé hai ti€p tuyén SC, SD véi duong
tron (O; R) sao cho diém C nam trén cung nho AB (C, D la cac tiép diém). Goi H 1a trung
diém ctia doan thang AB.

5. Chtng minh nam diém C, D, H, O, S thudc duong tron duwong kinh SO.

6. Khi SO = 2R, hay tinh d6 dai doan thang SD theo R va tinh s do C " sp.
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ng di qua diém A va song song vai dudmg thing SC, cit doan thing CD
tar anem K. Ching minh tir giac ADHK la tir giac néi tiép va duong thﬁng BK di qua
trung diém cta doan thang SC.

8. Goi E la trung diém ctia doan thang BD va F la hinh chiéu vudng géc ctia diém E trén
duong thang AD. Chiing minh rang, khi diém S thay d6i trén tia d6i cta tia AB thi
diém F luon thudc mét duong tron c6 dinh.

Giai:

1. Chang minh nam diém C, D, H, O, S thudc duong tron dwong kinh

SO. SD, SC la tiép tuyén ctua duong tron (O; R)

- OD L SD,0C L SC

= D, C thudc duong tron duong kinh SO (1)

Mt khac H la trung diém cua AB T~

T e n
> OHL1LAB = S HO=90°

> H thudc duong tron " \

duodng kinh SO (2). ’ '

Tt (1) va (2) » C, D, H, 0, S ciing /
~ m m

=

thudc dwong tron dwong kinh SO.
2. Tinh d6 dai doan thang SD theo . -

Rvés6dogéchSD. §

Xét ASDO co:
SO? = SD* + DO? .
= SD?*=S0?-DO*=4R*- R*=3R?
-SD=R 3
, . e D 1 e
Taco:sinD SO= 0= D SO=30°= C=SD =60°.

SO 2
3. Vi§, D, O, H cung thudc mét duong tron nén SHOD la t&¢ giac noi tiép



L Tup=5"0D="C" 0D (g6c ndi ticp cting chén S~ D) (3)

2

Lai ¢6: 4 “kp=s cD (d6ng vi) nén

Ta(3)va(d) » AHD=A KD - ADHK ndi

tiép. Goi M 1a giao diém cua BK va SC.
Goi N 1a giao diém cua AK va BC.

Tacd: K HA=C BSvi K HA=A DK

A" kp="sac"p="c" 0D @)

(2 gdc nodi tiép cling chan 4 “K)
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AT OK OO 85 (2 goc ndi HeEp clng
chin 4 ©)

- HK//BCma H la trung diém AB nén K la trung diém cua AN. Suy ra AK = KN.

AK ma AK= KN nén SM =
2. KN BK
Co: = = CM nén M la trung diém

cua SC.
SM CM BM

4. Chting minh r%mg, khi diém S thay doi trén tia d6i ctia tia AB thi diém F ludn thudc
mot duwong tron ¢6 dinh.

Ké duong kinh 44' cia duong tron tam O.

Tacéd DA'=90° - DA' L DA ma EF L DA = EF//DA.

Kéo dai EF cit BA' tai G.

rung diém ctia BD nén G la trung diém cta BA'.

inh duong tron tam O nén 4' ¢ dinh = BA4' c6 dinh. Vay G ¢d dinh.

' 5 F thudc duong tron duong kinh AG ¢6 dinh (dpcm).

Céu 14. Cho duong tron(0), dudng kinh 4B. VE cac tiép tuyén Ax, By ctia dudng tron. M

la mot diém trén duong tron (M khéc 4, B).Tiép tuyén tai M ctia dwong tron cat Ax, By
lan lwot tai P,Q.

5. Chting minh rang: Tt gidc APMO noi tiép.

6. Chting minh rang: AP + BQ = PQ.

7. Chting minh rang: A4P.BQ = A0,

8. Khi diém M di déng trén dwong tron(0), tim céc vi tri ctia diém M sao cho dién tich
t& giac APOB nho nhat.
Giai: ¥

Xet ti giac APMQ, taco O AP0 O MPO90°

(vi PA, PM la ti€p tuyén caa (O))
Vay tir giac APMO néi tiép.

Ta co: AP = MP (tinh chat hai tiép tuyén

cat nhau tai mét diém)
BQ = M(Q (tinh chat hai tiép tuyén cat nhau tai p
mot

[ T . M
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ac B O (tink chat hai tidSp tuveEn Gt nhau tai omd

hla Acnd O 5 oad O 180 (hai goco ké ba)y O &0 caor O 90

Xét APOQ cb: P00 =90% (cmt)

OM L PQ (PQ la tiép tuyén cta (O) tai M)
Ap dung hé thiic luong vao APOQ vuong tai O c¢6 duong cao OM

= MP.MQ = OM* (hé thtic luong)

Lai c6 MP = AP; MQ = BQ (cmt); OM = OA

nén tt gidc APQB la hinh thang
(bén kinh) Do d6 AP.BQ = AO* ( Bpem).

4. Tt giac APQB c6: AP // BQ ( AP L AB; BO

L 4B),
vuong.
- g _(4P+BQ).AB _ PQ.4B
APOB 2 2

Ma AB khong d6i nén S,,o; dat GTNN o PO nho nhat
o PO=A4AB & PQ//AB « OM 1 AB

& Mla diém chinh gitra " 4B

AB?
Ttec M trung M, hodc M , thi S,pp; dat GTNN 7.
la

Cau 15. Cho duwong tron (0) va diém 4 nim ngoai dudng tron. Vé cic tiép tuyén

AM , AN v6i cic duong tron(0) (M , N E(O)) . Qua 4 v& mdt duong thiang cat duwong tron

tai hai diém B,C phan biét (B nam gitta 4,C ). Goi H
(0) la trung diém ctia doan thang

BC.



. Chitng minh t& gidc ANHM noi ti€p duoc
trong duong tron.

Chtng minh

Chttng minh AN * = AB.AC.

. Puodng thang qua B song song véi AN
cit doan thzfmg MN tai E.

EH//NC.
Gi
1. Vi AN, AM
& tigp
tuyén
A NO [
nén

AMO O 9

wehtoan.e

(Hm




Goi ] 1a trung diém cua AO
Vi H I trung diém ctia BC nén OH L BC »  AHO = 90°
- H ,0 € duong tron duong kinh AO
Suy ra A, O, M, N, H thugc duong tron tam | duong kinh AO
Suy ra AMHN la t giac noi ti€p duong tron.
2. C64 NB=A4 CN (gbc tao boi tiép tuyén va day cung B “Nva gbc ndi tiép chan B N )
Xét AANB va AACN co:

A NB=A CNB AN chung (cmt)

= MNB#MACN (g.g)

AN 4B - AN?*=AB.AC.

AC AN
3. Goilla giao diém caa MN va AC
Ta c6 MN la truc dang phuwong ctia dwong tron (J) va (O).
I € MN nén phuong trinh tich ctia I d8i véi (J) va (O) bang nhau.
> [AIH=IBIC > B_H

14 IC

1B _

IH
Vi BE /| AN nén £ _IE =" 5 EH//NC.

I4 AN IN IC

Cau 16. Cho duong tron tam O ban kinh R va mét diém 4 sao cho O4 =3R.Qua 4 ké 2
tiép tuyén AP va A0 v6i duong tron (O; R) (P, Q la 2 tiép diém). Ldy M thudc duong tron
(O; R) sao cho PM song song v6i AQ . Goi N la giao diém



thtt hai ctia duong thang AM

Website:

(r'F)yI:k-')‘ tﬁE b;‘/nr]gf (11P?v‘ng fhg\ng AQ tai K
nc 9 webtoan.com
dudmg tron duong kinh

1tk gidc APOQ la t& giac noi tiép va K4* = KN.KP

5. Ké duong kinh QS ctia dwong tron(0; R). Chiing minh NS 1a tia phéan gidc cua P NM.

6. Goi G la giao diém ctia 2 duong thang 40 va PK. Tinh d6i dai doan thang AG theo
ban kinh R.

Giai:



I Ta cé:  APO =  AQ0 =90°

Trong tt gidc APOQ c6 tong hai goc d8i bang 180°

Suy ra t& gidc APOQ ndi tiép duong tron

PMI/AQ = P MN=K AN (so le trong)

MaP MN=A PK(g6c tao boi tiép tuyén va day cung P~ N va géc ndi tiép chdn P~ N)
LK AN =4 P (O)6 Q) MaPM//AQ

(gia thiét) nén PM L QS
Xét AKAN va AKPA co:

K chung buong kinh OS L PM nén

N = kP (cmt) QS di qua diém chinh gitta

> AKAN # AKPA( g.g )

KA_KN o o_

=

KN.KP ( Bpcm).

KP KA
2. Ta c6: AQ L OS

(AQ la tiép tuyén cua
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(tink chat hai tiép tityén cat nhau tai 1 diém)

1\“.__ b IAOQ ta co:
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Cac bai tap hinh hoc
9
2 o> R* 1
00 =0H .04 - OH= = =R
04 3R 3

=>AH=OA—OH=3R—1R=8R
K"pQ =1 SJNWQ (g6c noi tiép chan N 0)

(g6c tao bai tia tiép tuyén va day cung N Q)

LN OK =K PO

Xét AKNQ va AKQP co:
N QK = K PO (cmt)
K chung

- AKNQ# AKOP (g.g)

KN _KQ
IREARS

- KO* = KN.KP
KO KP

Ma AK * = NK.KP nén AK = KQ

Vay A4PQ c6 cac trung tuyén AH va PK cat nhau 6 G nén G la trong tam
=>AG=2AH=2.8R= 16R.
3 33 9
Céu 17. Cho tam gidc ABC nhon ( 4B < AC ) ndi tiép dudng tron (0), hai duedng cao

BE,CF c4t nhau tai H . Tia 40 cit duong tron(0) tai D .

4. Chutng minh t¢ giac BCEF ndi ti€p duong tron;
5. Chtng minh ti¢ gidc BHCD la hinh binh hanh;



ng diém ctia BC, tia AM cit

Chtng minh G la trong tam ctaa

Xét tir giac BCEFco B FCOB EC 090"
(cung nhin
canh BC)
0 Tt giac BCEF la tir giac noi tiép.
Taco: A CD O 90° (goc ndi tiép chan nura
dudng tron) 0 DC O AC

webingn.c..a tuong tu: CH// BD (2)

om
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uy ra BDCD 1a hinh binh hanh.

trung diém caa BC suy ra M trung diém

HDY,

Do d6 AM, HO la cac duong trung tuyén cua AAHD - G la trong tam cta AAHD

GM _ 1
N =

AM 3
GM 1
Xét tam gidc ABC c6 M trung diém ctia BCva 437 3

Suy ra G la trong tam cua A4ABC.

Cau 18. Cho duwong tron(0; R) c6 dudng kinh 4B ¢5 dinh. Trén tia d6i ctia tia AB 14y

diém C sao cho AC = R. Qua C ké duong thang d vudng géc véi CA.LAy diém M bat ki

trén(0 ) khéng trung véi 4, B. Tia BM cit dwong thing d tai P. Tia CM cit dwong tron(0)

tai di€m tht haila N, tia P4 cit duong tron(0) tai diém thihaila Q.

5. Chting minh tit gidc ACPM la t& giac noi ti€p;

6. Tinh BM .BP theo R.

7. Chting minh hai duwong thang PC va NQ song song;
8

Chting minh trong tim G ctia tam gidc CMB luén nam trén mot duong tron ¢d dinh
khi M thay d6i trén(0 ).

Giai:

1. Ta c6 ABla duwong kinh cta
(0),m<€(0) = " AMB lagoc ndi p
tiép chan nira duwong tron

S AMB=90° — = AMP =90

Mat khac ,

C
A CP=90"(gt) 5 =AMP+A=CP=180°




ma hai goc ¢ vi tri d6i nhau
Suy ra t& gidc ACPM noi tiép duong

tron.

2. Xét ABAM va ABPC co:

“AMB = B CP =90
M B4 chung

- ABAM# ABPC (g.g)
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B

- BM .BP = BA.BC =2R.3R = 6R.

3. Taco:
AMNQ 1a t& gidc noi tiép = M “NO=P" AM (goc trong tai mot dinh va goc ngoai tai
dinh d6i dién) (1)
AMPC 12 t gidc ndi ti€p> P CM=P AM P M) (2)

(hai goc ndi tiép cling chan
Te(1)va@) = M NO=P CM
Ma hai géc nay 6 vi tri so le trong» PC//

NO.
4. Goi D la trung diém

cua BC s Dla diém c6 dinh

Qua G ké duong thang song
song véi MO cat AB tai

\ Pa A \ 2 7 Y A .7
G la trong tam ABCM nén G € MD va MG = MD (tinh chat trong tam trong tam giac)

Do GI/ /MO OI_MG_2  ~,-2op

Ap dung dinh ly Ta-1ét cho ADMO ta c6 I €

DO va
oD MD 3 3
Ma O, D la hai diém cO dinh nén I c¢6 dinh
GI 1 1. R
Do GI/ /MO nén theo - DG = s IG= MO-=
dinh ly Ta-lét ta co:
MO DM 3 3 3

R
= G luodn cach diém I ¢6 dinh mot khoang  khong doi.



3

- Khi M di ddng, diém G ludn nam trén dwong tron tam I, ban kinh R

A , S me e . Ha dwong cao AH , BK
Cau 19. Cho A4BC co6 ba gbc noi tiép duong

tron (0), ban kinh R.

ctia tam gidc. Céc tia AH , BK 1an luot cit (O) tai cac diém thi hai la D, E.

4. Chutng minh t giac ABHK noi ti€p dwong tron. Xac dinh tam duwong tron do.
5. Chtng minh. HK // DE.

6. Cho (0) va day 4B ¢ dinh, diém C di chuyén trén(0) sao cho A4BC c6 ba gbc

nhon. Chttng minh rang d6 dai ban kinh dwong tron ngoai tiép ACHK khong ddi.

Giai:
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HE co4 KBD AHED e —

ma hai géc chimg nhin canh AR - \

Suy ra by gide ABHK ndi Hép dudmg /! \

tron duomg kinh AE. [ . \
Theo ciu trén b gidc ABHE ndi LHép |I N J
T o
()} wéi [ 1a trung diém ciua AB \ J
Nén B AMD B K (hai goc ndi tidp ! /
: & I <
cung chan & & ocaa ()
Mag AHOB AD(A, H, K thing
.ﬂ-\-\- e — ""-J--

hang) 8 AD D8 £ (hai goc cang T
chian B D cua ()
Suyra® KHOF ED mahai gdc nay
o Wi
tri dong vi nén HK / / DE.

3. Goi T la giao diém cta hai duong cao AH

va BK

Tt gide CHTK ¢6 C HT=C  KT'=90° *)
Suy ra ti gidc CHTK ndi ti€p duong tron

duong kinh CT

Do d6 CT la duong kinh ctia duong tron

ngoai tiép ACHK

Goi F la giao diém ctia CO v6i (O) hay CF la duwong kinh caa (O)
Tacé: C AF = 90° (g6c ndi ti€p chén ntra (O)) » F4 L CA4

Ma BK L CA (gt)

Nén BK / / FA hay BT // FA (1)

Tacé: C BF = 90° (g6 ndi tidp chén ntra (O)) - FB L CB

Ma AH L CB (gt)
Nén AH // FBhay AT/ / FB 2)

Ttr (1) va (2) ta c6 tie gidc AFBT la hinh binh hanh (hai cdp canh d6i song song)
Do J la trung diém ctua duong chéo AB
Nén ] cling 1a trung diém ctia dwong chéo FT (tinh chat duong chéo hinh binh hanh)



Xét ACTF ¢6 O la trung diém cuaa FC, | la trung diém ctaa FT

Nén O] la duong trung binh cta ACTF

*%
=>OJ=1CT ()

Tt (*) va (**) ta c6 d6 dai caa OJ b?ang d6 dai ban kinh duong tron ngoai tiép ACHK
Ma d¢ dai caa OJ 1a khoang cach tit tam O dén day AB (] 1a trung diém ctia day AB)
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“AB cd dinh nén dd dai Of khong doi.

n kinh dwémg trim ngoai tiep DCHE khing

Céu 20. Cho X Ay =90°, vé duong tron tam 4 DUONG tron nay cat Ax, 4y thi

ban kinh R.

tw tai B va D. Céc tiép tuyén véi dudng tron( 4) ké tir B va D cit nhau tai C.

4. Ta gidc ABCD la hinh gi? Chitng minh?
5. Trén BClay diém M tuy y (M khacBva C)

ké tiép tuyén MH vé6i duong tron( 4) , (H

a tiép diém). MH c&t  CDtai N. Chimg Y S—
minh rang M AN = 45°. 0 4
W

6. P;Q tht tu la giao diém cua AM ; AN v6i / . \

BD. Chtng minh rang MQ; NPla cac ) -

duong cao ctia AAMN. /
Giai:
1. Theo tinh chat tiép tuyén ta co:
C BA=4 DC =90 —
Xét tix gidc ABCD c¢:
B~ 4D =90°

a0

(€ Ba= 4 DC=90"(cmt)

- ABCD la hinh ch nhat.

Ta c6 AB = AC = R nén ABCD la hinh vudng.



2. Xét AADN vudng va AAHN vuong co:

[ AN chung

{ED=AH=R

canh huyén — canh gbc vuon
= NADN = ANAHN ( Y 8 8)

oD AN =H AN

Tuong tw:D AN+H AN+H AM +B AM =x  Ay=90°
S 2.H AN +2.H AM =90°

S H AN+H AM =45°

L M AN=45

3. Xét ABCD vuong co: BC=CD =R

> ABCD vudng can tai C - ¢ BD =45
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ai dinh ciing nhin QM mdt goc

L T giac ABMQ 1a tr gide ndi tiép.

o AOM +  ABM =180°

= "AQM =180° = == ABM = 180" —90° = 90°

= MQ L AN > MQ la duong cao ctia AAMN (dpcm)
Tuwong tw ADNP la t giac noi ti€p

> NP 1L AM = NP la dwong cao trong AAMN

Vay MQ, NP la cac duong cao trong A4AMN (dpcm)

Cau 21. Cho AABC ((AB < AC) ¢6 3 gbc nhon noi tiép trong

duwong tron (0; R). Vé dudng
cao AH ctia AABC duwong kinh 4D ctia dwong tron.
Goi E, F Tan luot la chan duong
vudng géc ké tir C va B xudng duong thang AD. M 1a trung diém ctia BC.
4. Chutng minh cac t& gidac ABHF va BMFO noi tiép.

5. Chting minh HE // BD.

. 4R
Giai:
1. Theo débaitacs: AHB=B FA=90°ma?2 gbc R—
cung nhin canh AB
Vay t& giac ABHF ni tiép duong tron duong
kinh AB.
C6 M Ia frung diém 1a BC ma BC Ia day cung *’

nén OM 1 BC




Khi d6 B FO=B MO=90"ma2gbcd vitri ddi
nhau

o
H
Vay t& giac BMOF ngi tiép duong tron dwong B M C
kinh OB. E
2. Theodébai:d EC=A HC=90" 5 ACEH 1Attt D
giac ndi tiép
1 (2 gbc ndi tiép cung chan -

Suy ra: C HE=C AE=

Laico: C AE=C" ap=c"Bp="c"pD@2 D O

goc noi ti€p cung chan

2
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T B v B Bt G o Sl A ari seas e
]?l B AR |:|__:.l SO AB sin A B I:I..-!.I'.l" 0 48 sin

A B D
Mit khéc trong AABC c6:  ABD = 90° (goc ndi ti€p chin nira duong tron)

Nén 4B = AD.sin  ADB=2Rsind CB ("ADB =4 CB vihai goc noi tiép cung chin "AB)

(| AC=2Rsind BC

Twong tw ta co: {pc = 2R sin B~ AC
O

Ta c6: AB.AC.BC = 8R®.sin A= CB.sin A= BC.sin B=AC (1)

S ='BCABsind BC="' 2Rsin B AC2RsinA - CBsin C - BA=2Rsin B+ AC.sin A= CB.sin
C+BA(2)
ABC 2_U_ 2
S 1
. . ABC =
T (@) va(2) » AB.BA.CA 4R
S
Véy ABC _
4
B
A
C
B
C
4
R

Céu 22. Cho A4BC nhon ( 4B < AC ) ba dudng cao AP, BM ,CN ctia A4BC cét nhau tai H .

5. Chting minh tt gidc BCMN noi ti€p.



6. Chung minh AANM «» AACB.

7. Ké tiép tuyén BD véi duong tron duwong kinh AH ( D 1a tiép diém) ké tiép tuyén BE

v6i duong tron duong kinh CH ( E 1a ti€p diém). Chiing minh BD = BE.
8. Gids*r AB=4cm; AC =5cm; BC = 6cm. Tinh MN .
Giai:
I. Tach: B MC=B NC=90°
Ma hai dinh M, N cuing nhin BC
= Tt gidc BCMN ndi tiép duong tron.
2. Xét AANM va AACB co:

A4 chung I

A NM=A CB(cingbuvéiB NM

) Suy ra = AANM # AACB (g.g).

3. Goi O la tam duong tron
duong kinh B

P

AH
Goi I 1a tam duong tron duon kinh CH
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Xét ABDH va ABMD co:
B chung
B DH =B MD(cing phu véiM DH)

Suy ra: ABDH # ABMD (g.g)

()
= BD=BH=> BD* = BM .BH
BM  BD
Ta co: E MC=E HC (2 gbc ndi tiép cting chan E 0)

MaH ME+E MC=90°(gt) » HeME+E=HI =90°
Lai c6 I HE= H"EIdo AHIFE can tai I

o H ME+H EI =90

Xét ABHE va ABEM cbé:

u” BE chung

B EH =B ME (cing phuvéi H EI)

Suy ra: ABHE # ABEM (g.g)

= =

y ra: BE = BD.

B=4-x(0<x<4)

Ap dung dinh ly Pi-ta-go ta c6:
W
~/




CN?=AC?-AN?
MaCN?*=BC?*-BN?
> AC?*-AN*=BC?*-BN"*
6 5-x=6-(4-x)
6 25-x*=36-16+8x—x*
& 25-36+16=8x
o 8& =5
e x=0,625
Vay AN =0, 625
Lai c6: AANM # AACB (cmt)

_ AN _MN
AC  BC

Ly =ANBC 0,656 _ o

AC 5
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Cau 23. Cho ntta dwong tron O duong kinh 4B = 2 R. Diém M di chuyén trén ntra

duong tron (M khéac 4 va B) . C 1a trung diém ctia day cung AM . Duong thang d 1a tiép

tuyén voi nira duong tron tai B. Tia AM cat d tai diém

N . Puong thang OC catd tai E . o
5.
6.
7.

8.

Giai:

1.

BN 1a tiép tuyén ctia (O) tai B » OB L BN » O BN =90°
Xét t& giac OCNB c6 tdng goc doi:

O CN+0 BN=90°+90° = 180°

Do d6 tit gidc OCNB ndi tiép.

2.

Chting minh: t& gidc OCNB ndi tiép.
Chttng minh: AC.AN = AO.4B.
Chiing minh: NO vuong goc véi AE.

Tim vi tri diém M sao cho (2.AM + AN ) nho nhat.

Theo tinh chdt day cung ta co:
OCLAM » O  CN=90°

Xét AACO va AABN co:

¢ 40 chung

A4 CO=A BN =90

Suy ras AACO# ABN (g.g) =

AC _A0

AB AN

Do d6: AC.AN = AO.4AB (dpcm).

1.

Theo chttng minh trén ta co:



OC L AM = EC L AN = EC 1a dwong cao ctia AANE (1)

OB L BN » AB L NE - ABla dwong cao ctia AAME (2)

Tt (1) va (2) > O la truc tam ctia AANE (vi O la gia diém ctia AB va EC)

= NO la duong cao thit ba cia AANE
Suy ra NO L AE (dpcm).

2. Taco:2.AM + AN =4 AC + AN (vi C 1a trung diém ctia AM)

4 AC.AN=4 AO.AB = 4R.2R = 8R*
Ap dung BDT C6-si cho hai s§ duong ta c6:

4AC+ AN =2 = - v =2. =4 2R

M + AN nho nhat bang 4 IR Khi 4 4C = AN
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I M 1a trung diém cha AN

vuong tai B co BM la duomg trung tuyén nén AM 0 ME 0 4M 0

BM

Vay véi M la diém chinh gitta ctia nira duwong tron duong kinh AB thi 2 AM + AN nho

nhat bang 4 2R.

Cau 24. Cho duwong tron tam O ban kinh R cat

va duong thing (4 ) khong di qua O,

Lay diém M bat ky trén tia d6i BA, qua M ké hai tiép
duong tron (0) tai 2 diém

A4, B.

tuyén MC, MD véi duong tron ( C, D la cac tiép diém).

4. Chtng minh t& giac MCOD noi tiép

duwong tron.

5. Goi H la trung diém ctia doan th:fmg AB.
Chtng minh HM la phan gidc caa
¢ HD,

6. Puong thang di qua O va vudng goc voi
MO cét cac tia MC, MD theo thi tw

tai P,Q0. Tim vi tri

cia diém M trén(d )

sao cho dién tich AMPQ nhé nhat.
Giai:
1. Xét tir gidc MCOD c¢:
MCLOD > O CM=90 MD L OD = O=DM = 90°

Suy ra t& giac MCOD ndi ti€p duong tron.



2. Tacé H 1a trung diém ctia AB 5 OHL AB - M HO=90° > H thudc duong
kinh MO

= 5diém D; M; C; H; O cung thudc duong tron duwong kinh MO

~D HM=D OM (2 gbc nodi tiép cung chan cung MD)
¢ HM=C oM (2 gbc noi tiép cling chan cung MC)

Laic6D OM=C  OM (tinh chat hai tiép tuyén cat nhau)

L~ D HM =C HM - HM laphan giac C  HD.



c bai tip hinh Website:
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W

Mait khdc, theo hé thitc lwvong trong tam gidc vudng OMP ta co:

CM .CP=0C?=Rkhong d6i - S 22K

Diu “="“xayra ¢« CM=CP=R 2‘.G<hi do6 M la giao diém (d) v6i dwong tron tam O

bén kinh R2.

Vay M la giao di€ém ctia (d) v6i duong tron thi dién tich A)._’T nho
tam O ban kinh R

nhat.

Cau 25. Cho A4BC cb ba gbéc déu nhon, hai duong cao BD va CE cit nhau tai H ( D thudc
AC; E thuOc 4B).

3. Chtng minh t& gidc ADHE ni tiép duoc trong mot
duong tron; /

4. Goi M, ITan lugt 13 trtlng
Chttng minh M/ vudng goc voi ED.

Giai:

1. Tt gidc ADHE c6: AD L DH ( gt ); AE L EH ( gt )

Nén AEH =  ADH =90° 5

b
".__. y
Do do: “AEH + T ADH =180° '\%géc 6 vi trf 6 diéy |

jc

e
"

Vay ti gidc ADHE noi ti€p duong tron.

2. Tt giac BEDC co:

B EC=B" DC =90° (gt) nén cling noi tiép duong tron

tam I deong kinh BC (1)

Twong tu: T® gidac ADHE ndi tiép duong tron tam M duong kinh AH va E, D 1a giao

diém cua I va duwong tron

Dé& dang chiing minh AEMI = ADMI (c.c.c)



. MilaphangiacD ME
Ma ADMI can tai M (MD = ME )

 MI L DE ( Bpem).

Cau 26. Cho A4BC c¢6 ba goc déu nhon( 4B < AC ) ndi tiép trong dudng tron tam O, ké

duong cao AH . Goi M, N1a hinh chiéu vuong gbc cua H trén AB va AC. Ké NE vudng gbc
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g vudng goc vai AC tai O cit duimg trom tai J va cat tia A tai D, Tia

cat duong tron tai .

4 Chtng minh A BC+A4 CB=B ICva ti gidc DENC

ndi tiép dugc trong mot duong tron.
5. Chtng minh hé thitc AM .AB = AN.AC va t& giac
BFICla h‘mi\ thang can.
> 6. Chting minh: t& giac BMED ndi tiép duoc trong
mot duong tron. M)
Giai: \/
1. Vi ABIC la tt gidc ndi ti€p nén:

A BC=d4 IC.A CB=  AIB

L A BC+A4 CB=A4 IC+ AIB=B IC

ViNE LAD;NC L CDnénsN ED=N CD=90°

L N ED+N CD=180°ma2gocdvi tri ddi nhau
Suy ra ti gidc DENC la t gidc noi ti€p.

2. Ap dung hé thiic leong trong hai tam giac vudng AHB va AHC c6:
AM AB = AH?* AN.AC = AH* - AM .AB = AN.AC

C(’)IWAC =90°=-4=IC; B=AF =90°— = ABH ; A= IC = = ABH = [ AC =B=AF

Suy ra s& do hai cung IC va BF bang nhau = IC = BF
Mt khéc vi ABFI va ABICnoi ti€pnénSuy B AF =B IF: I AC =1 BC. B IF =1 BC

ra [F// BC s BCIF la hinh thang

ViB AF=C Al - B AI=C AF

LF C=B I FC=B8BI

Hinh thang BCIF ¢6 FC = BI - BCIF la hinh thang can.



3. COAMEN# AGD ( g.g )

LAE AN B AD = ANAC = aM 4B o AE =AM
AC  AD AB
4D
Xét AAME va AADB co:
AE _AM (. M AE chung
AB  AD

Suy ra AAME # ADB (c.g.c)



Suy ra BMED noi tiép duong tron.

Goi Cla diém co dinh thudc doan
Cau 27. Cho nita dudng tron(0) duong

kinh AB.

thang OB (C khac O va B) . Dung duwong cat nira
thang d vuong goc véi 4B tai diém C,

duong tron (0) tai diém M . Trén cung nho MB 14y diém N bat ky (N khéc M va B), tia AN

cat dwong thang d tai diém F, tia BN

cat duong thang d tai diém E. Puong ra N

thing AE cét nira duong tron (0)

diém D (D khac 4).

4. Chtng minh: AD.AE = AC.AB. ".

5. Chting minh: Ba diém B, F, D théng

hang va F la tam duong tron noi N

ti€p ACDN.
6. Goi/la tam duong tron ngoai ti€p
AAEF. Chting minh rang diém /1

luén nam trén mot dueong thang &
dinh khi diém N di chuyén trén
cung nho MB .

Giai:

1. C5 ADB=A NB=90° (g6c ndi tiép chan nira duong tron)



co:

Xét AADB va AACE ) , o
Cac bai tip hinh Website:
“ADB = 4 "}UF EX NG weabhboan.com

|;'|_.HI MED A 0E MED ADED IS0 ma 2 goc o vi

E 4% dung

- AADB# MCE (8-:8)

ID.AE = AC.AB ( Bpcm)

EC 1 4B, EC giao AN tai F nén F la triec tam cua AAEB - BF 1 EA

Ma BD L EA = B, D, F thang hang
Tt gidc ADFC c6 hai goc d6i bang 90° nén tt giac ADFC 1a t& giac ndi tiép
Suy ra D “cr=D" 4F (hai gbc ndi tiép cting chan D “F )

Twong tur ta cé: N “CF="NBF (hai goc ndi tiép cuing chan N “F)



Website: webtoan.com
Cac bai tap hinh hoc
9

MaD AF=N BF(cungphuvéid EB) D CF=N CF
Suy ra CF la phan giac D "N

Tuong tw cung ¢6 DF la phan gidc N le

Vay F la tam duong tron noi tiép ADCN

2. Goi ] la giao diém cua (I) véi doan AB

CO6F AC=C EB=90°-AwBE - AFAC# ABEC ( g.g )

1
FC_AC > CF.CE=BC.ACBC EC @)

=

Vi AEF] 1a t@ gidc ndi idp nén F JC=F  EA=180° - = AJF

CF.CE = CA.CJ )
> ACFJ# ACAE ( g.g) S 7

CF_dJ

C4 CE

Tt (1) va (2) suy ra BC.AC = C4A.CJ > BC=CJ > Clatrung diém ctia B] (viJ # B
) Suy ra J la diém cd dinh

C6 14 = IJ nén I ludn thudc duong trung triee cia AJ 1a dwong thang cd dinh.

. vé duong kinh AD. Puong than
Cau 28. Cho A4BCnhon ( AB<AC ) nditi€p 4 qua & &ang

0),

B vudng goc véi 4D tai E va cit AC tai F. Goi H1a hinh chiéu ctia B trén AC va M 1a

trung di€ém cta BC.



1 CDEF la t& giac noi tiép.
\M HC+B AD=90".

HC BC
1 +]1 = .

HF HE
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1. C64 CD=90° (g6c ndi tiép chan nira duong tron)

VIBE LADnénF ED=90° - FeED + F+CD = 180° ma hai gc & vi tri
d6i nhau Suy ra t& giac CDEF 1a tt gidc noi tiép.

2. ViM la trung diém canh huyén BC cua tam giac vuéng BHC nén
MH=MC=MB - AMHC can tai M (tinh chat duwong trung tuyén tng véi canh huyén)
oM HC=M CH

Vi ABCD 1a tit gidc ndi tiép nén:

B AD=B CD s B AD+M HC =B CD+M CH=D CH =90
3. ViBELAE BHLAHNénB EA=B HA=90° 5> ABEH la tt gidc ndi tiép
LB AE=B HE (hai goc ndi tiép cting chan B "E)
MétheOthaCé:B"AE= 90°-M=HC=B*HM = B~HE =B HM

Suy ra H, E, M thang hang.
Goi N 1a trung diém cuta FC.

> NM la duong trung binh ctia ABFC
= MN // BF nén ta c¢:

BC 2HM 2HN 2(HF+FN) 2HF+FC HF+HC  HC

- = - - (dpcm).

= =1+



HE HE HF HF HF HF HF

Cau 29. Cho A4BC nhon. Puong tron tdim O duong kinh BC cat cac canh 4B, AC Tan luot
tai cac diém M, N (M# B, N # C) . Goi H 1a giao diém ctia BN va CM ; P 1a giao diém cua

AHvaBC.
5. Chtng minh tt gidc AMHN ndi tiép duoc trong mot dwong tron.



ac bai tap hinh Website:
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18M BA D BP.BC.

trong trueong hop dac biét khi 04BC déu canh béng 2a . Tinh chu vi dudmg tron
ngoai tiép t& giac AMHN theo a.

8. Tr di€m 4 ké cdc ti€p tuyén AE va AF ctia duong tron tam O duong kinh BC ( E, F la
cac ti€p diém). Chitng minh ba diém E, H , F thang hang.

Giai:

1. Tacé: AMH = 90% A= NH =90°nén M va N cung

thudc duong tron duong kinh AH
Vay t& gidc AMHN noi ti€p duong tron.

2. Tt gidc AMPC c6 4 PC =90 (do H 1a truc

tam cuia AABC) va A= MC = 90°

N>
> ABMC # DMBPA( g.g ) /.'% (

- BM _BC, Tt d6 suy ra BM .BA = BP.BC.

/
BP B4 \ /
3. Puong tron ngoai tiép ti giac AMHN c6 duong C
kinh AH

déu nén truc thm H cling la trong tam

AABC

=>AH=2-AP=2- -__:'-'3'=2a3

3 3 2 3
Chu vi dudng tron ngoai tiép t& gidc AMHN bang:

\/_ 27 a

7. AH =

.
3

NE 3

A
[

Vay chu vi dudng tron ngoai tiép tic gidc AMHN bang

4. Tacod: AH AP =AM AB = AE* - AH —AE



AE AP

Xét AAHE va AAEP co:

AH _AE (cmt); E TP chung

AE AP A" HE = 4" EP (1)
Nén AAHE # AAEP (c.g.c).
Suy ra

Tuwong tw ta co: “AHF=A" FP (2)

Mat khéc: T giac AFOP va AEOF ndi ti€p duong tron duwong kinh AO nén nam diém
A, E, P, O, F cung thudc duong tron duong kinh AO.



Tie (1), Q)va®) » A HE+ AHF=A EP+A FP=180° - E=HF = 180°
Vay ba diém E, H, F thang hang.

Cau 30. Cho A4BC déu c6 duong cao AH . Trén canh BC 1ay diém M tuy y (M khong

triing v6i B,C, H). Goi P,Q Tan luot la hinh chiéu vudng goc
cua M 1én AB, AC .

4. Chtng minh t& giac APMQ noi ti€p dwoc duong tron va xac dinh tam O cua duong
tron nay.

5. Chting minh OH L PQ.

6. Chtng minh MP + MQ = AH .
Giai: A
1. Xét ttr gidc APMQ co:
TAPM = T AOM =90 (gt)
o CAPM+  AOM=180° - T

giac APMQ noi tiép trong duwong
tron duong kinh AM Goi O la

trung diém ctia AM
= ti giac APMQ ndi ti€p trong

duwong tron tam O duong kinh H M C
AM.

2. Tacd:  AHM =90° (gt) » = AHM

noi tiép

1
chan , duong tron duong kinh AM
B

= H thudc duong tron (O)

Ta co: H"PQ =H AC (hai géc ndi tiép cuing chan H 0)



H OP=H AB (hai g6cnoitidp cling chin H P o
Q {'fa'l.c(' h.;'ligl.jp !iinhp & ) Website:

MaH AC=H"4B }AABC déu nén AH vira la (qu:&m%| cal Vi#a 18 '@EBHE phan giac)
Suy ra bir gide AEPF ndi iép dudmg trom nén:= 4 EFTD A4 F00
Sl (R@=H QP - AHPQ cantai H » HP = HQ (1)

2
Ma OP = 00 (do P,0 €(0)) @

Tt (1) va (2) > OH la duong trung truc ctia PQ » OH L PQ.

1. S = moac="monc

S =1 .MP.AB = ! .MP.BC (do4B=BC)
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'.4("2': ! MOBC (do AC 0

s )

_1

ABC

S +S =S o MPBC+' MOBC=' AH BC o MP+MQ=AH (dpcm).

MAB MAC ABC - - -
2 2 2
Cau 31. Cho A4BC c6 ba gbc nhon ndi tiép trong duwong tron (0) c6 ban kinh R =3 cm.

Céc tiép tuyén v6i(0) tai B va C ctnhau tai D .

5. Chuting minh t&t gidc OBDC ndi tiép duong tron;
6. Goi M la giao diém cua BC va OD. Biét OD = 5 (cm). Tinh dién tich ABCD

7. Ké duong thang d di qua D va song song
. . 1. Do DB, DC la cac tiép tuyén cta (O) =
v6i dudng tiép tuyén véi (0) tai . .
: X O BD=0 CD=90°
cac duong thang 4B, AC lan luot
tai P,0. Chttng minh AB.AP =
AQ.AC.

8. Chtmgminh P AD=M AC.

Giai:




A, d cit

0T BD+ O™ CD =90 + 90° = 180° ma 2 goc ¢ vi tri d6i nhau

= T giac OBDC la tit gidc ndi tiép.
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inh ly Pi-ta-go vao UOBD vuong

DB op 0 os? 503 4lemO
Ta cé: OB = OC = R, BD = DC (2 tiép tuyén cat nhau)
= 0; D thudc trung triec BC - OD la trung truc BC - OD 1L BC

Ap dung hé thitc lugng vao AOBD vudng, ta co:

) BD* # 16
DM .DO = BD > DM = = 7 (cem)
DO 5 5
BM .OD=0B.BD - By ="BBP 3412 (cm)
op 5 5
Vay § = ' parse=pm =" "2 =7 68(cm”)
e g 55

3. Taco: "APQ =B Ax (2 goc so le trong do Ax // PQ)
Max AB=A CB (goc tao boitia tiép tuyén va cung 4B va géc ndi tiép chin ~ AB)

L APQ = A CB

Xét AABC va AAQP co:
P AQ chung;  APQ = A CB(cmt) A CB=  APD(do AABC# AAQP)
- LD BP= APD=B PD - ADBP cn tai
= DABC # AAQP (gg) = = = AB.AP
D = DB=DP
= AC.AQ.
AQ AP

4. Kéo dai BD cit tiép tuyén di qua A ctia
duong tron (O) tai F

Tacé:D BP=A BF (d6i dinh)
Mad BF=A4 CB (goc tao boi ti€p tuyén va

day cung, goc noi ti€p chan



AB )

Tuong tu kéo dau DC cét tiép tuyén di qua A ctia dwong tron (O) tai G
Tachtng minh D CQ= ACG=A BC=D QC » ADCQ can tai D

Lai c6 DB = DC (tinh chat hai tiép tuyén cat nhau)

- DP=DQ > D la trung diém PQ

AB AC BC 2MC AC MC
Ta co: AABC # AAQP (cmt) = = = = = =

AQ AP PQ 2PD AP PD

Xét AAMC va AADP cé:
L) L) e A4 ] A
A CM = APD(A CB = APQ - cmt); C

whav) wmqgu

L MMC# MDP (c.g.c) » P AD=M  AC (dpcm).
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Cau 32. Cho ntta duong tron (O) duong kinh AB =2R. Diém C ¢6 dinh trén nita duong

tron. Diém M thudc cung AC (M # 4; C) . Ha MH L AB tai H. NG6i MB cit CA tai E. Ha

tai I. Goi K 1a giao diém cua AC va MH. Chting
minh:

ElIl AB

5. BHKC va AMEI 1a cac tt gidc ndi tiép.
6. AKAC=A4AM".

7. AE.AC + BE.BM khong phu thudc vao vi tri cua diém M.
8. Khi M chuyén dong trén cung AC thi duwong tron ngoai ti€ép tam giac IMC di qua hai
diém c6 dinh.
1. Chutng minh t& giac t& giac BHKC va AMEI 1a t& giac noi tiép
“AMB =K CB=90° (2 gbc ndi tiép €
chan ntta duong tron)
T gidc BHKC co:
K HB+K CB =180’

Ma 2 géc nay 0 vi tri d6i nhau

- Tt gidc BHKC

Tk gidc AMEI co:
TAMB + E 14 =180° B
Ma 2 gbc nay o vi tri d6i nhau —_—

= T gidc AMEI la t& giac noi ti€p.
2. Xét AAHK va AACB co:

ATHK = 4" CK =90°

C 4B chung

= AAHK # NACB (g.8)

AH AB = AC.AK 1)
AH = 4K N

=



AC AB

Ap dung hé thikc luong trong AAMB vudng tai M, c6 MH la dueong cao, ta co:
AH .AB = AM*
()
Tix (1) va (2) ta cé - AK.AC =AM ( Bpcm)
3. Xét AAEI va AABC co:
A IE=A4 CB=90°
C" 4B chung
> AAEI# NBC (g.8)
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TE_AC O A AF

e

Xét ABEI va ABAM cé:
B IE=B MA=90°
" ABM chung

= ABEI # ABAM (g.g)

BE B4 | pE BM = BILBA 4)

= =

BI  BM

Tt (3) va (4) - AE.AC + BE.BM = AB( Al + BI)
~ AEAC + BEBM = AB* = 4R

Vay AE.AC + BE.BM khong phu thugc vao M.
4. Khi M chuyén dong trén cung AC thi duwong tron ngoai tiép tam giac IMC di qua hai
diém c6 dinh.

T giac BCEI co:

B CE+E IB=90°

Ma 2 gdc nay o vi tri d6i nhau

- t& gidc BCEI la t& gidc noi tiép

LE IC=E BC (2 gbc noi tiép cling chan cung EC).

Ttr cau 1, ta c6 t& gidc AMEI la t gidc noi tiép.

LE IM=E AM (2 gbc ndi tiép cling chan cung ME).
MaE BC=E AM (2 gbc noi tiép cling chan cung MC)

- - - - a 2 dinh ct hin canh MC

M IC=E IC+E IM=2E AM = fha = ¢im cung fihin <

M oC

- M ,C, 1,0 thudc cuing 1 dueong tron

Vay duong tron ngoai ti€p tam gidc /MC di qua hai diém c¢6 dinh O va C.



Cau 33. Cho duong tron(O; R)va diém A ¢§ dinh 6 ngoai duong tron. Vé duong thang d
1 04 tai A. Trén d 1dy diém M. Qua M ké 2 ti€p tuyén ME, MF t6i duong tron (O). N6i
EF cat OM tai H, cat OA tai B.

5. Chtng minh ABHM la t& giac ndi tiép.

6. Ching minh O4.0B = OH .OM=R*.

7. Chiing minh tam I ctia dueong tron ndi ti€p tam giac MEF thudéc mot duong tron c6
dinh khi M di chuyén trén d.

8. Tim vi tri ciia M d€ dién tich AHBO 16n nhat.



> 04 = = B co dinh.
0A

4. ViOB.OA=R

0" HB=90" > HEduong tron dudng kinh OB.
Goi K la trung diém OB - KB = KO = HK.

Ha HN L OB

Susomax & HN max . Ma HN < HK. Dau “=" xay ra khi H = K.

Vay S ‘max & AHBO vudng can tai H & MO tao vdi OA mot goc 45°.

Cau 34. Cho (O; R) va diém A thudc duong tron. Ké ti€p tuyén Ax véi duong tron. Trén
Ax 1dy diém H sao cho AH < R. Dung duong tai H. Dudng thing d cit

th:fmg d 1l Ax

duong tron tai E va B (E nam gitta H va B).

2. Chting minh A4BH # AEAH.

4. Ldy diém C thudc 4x sao cho H la trung diém AC. N&i CE cat AB tai K. Chtzng minh
AHEK la t& gidc noi tiép.

5. Tim vi tri ctia H trén Ax sao cho AB = R{

Gidi:



1. Chtng minh AAHB # AEAH

ic bai tap hi - Website:
Ta c6; Cac bai tap hinh E”at="sd " AE (t/c goc tao boi tia tiép tuyén va
hoc9 webtoan.gom
Gl day cung)
Chirng minh ABHM la tir giac noi ﬁé’P, )

a M@ la phan giac gna £, MF nér
sgA . AEFI oc I%i ’ci[é"1 cﬁén,cun,g AE)
[. Ma MA 704 U MABH la t giac

MOOROADOH .OM

UEMO vuong tai £E0 OH .OM 0 OE* 0 R*.
Cé 10 MO; El a phén gidc M~ EH .

Ma M EID1 EO D90

! .EHI:IG: .IEEIS"U"EIG IEQIDEQ

UOOIEcantai0 0 OI0 QEOROTOO; R).
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1l AF

BE

[y

"~ AHB chung AEAH (g.2).
> NMHB#

2. Chting minh AHEK 1a t& giac noi tiép <
EH L AC)

Taco: 47— gt Y AEAC can tai E

L E CH=E AC oK CA=  ABH

Ma  ABH +B  AH =90°

LK CA+B AH =90°

L C KA=90°

Xét tir giac AHEK co:

A KE+E HA=90°+90°= 180°
Ma 2 géc nay o vi tri d6i dién

- AHEK la t& gidc ni tiép.
3. Timvitri cta H trén Ax sao cho

AB=R

Ké Ol L ABtail

[ ]

> AI=IB=

=)COSO"A1= 3=}OWAI=3OD=)B"AC=600

rNE

- AH = AB.cos 60°= R 3.1_R3 s

4 2

[



Vay can ldy digm trén Ax sao cho AH = thi AB=R 3.
H

Cau 35. Cho A4BC vudng & A. Trén canh AC dung duong tron tam(0) c6
lay 1 diém M,

duong kinh MC. Pudng thing BM cit duong thing 4D cat

duwong tron tam(0) tai D,

duwong tron tam(0) tai S

4. Chting minh tt gidc ABCD la t&¢ giac noi ti€p va C4 la tia phan giac ctia goc B ey



BA, EM , CD dong quy.
6. Chitng minh M la tdm duwong tron noi ti€p tam gidc ADE.
Giai:

1. Taco B AC=90° (gia thiét)
M~ DC=90° (g6c noi tiép chan nira duong tron)

A, D nhin BC dudi goc 90° nén t& giac ABCD noi ti€p.
Vi t¢ gidc ABCD noi tiép - “ADB=A" CB (ciing chan cung AB).
(1) Ta c6 tt gidc DMCS noi tiép— ADB=A  CS

(cing bu véi M DS). 2) B

Ta(1)va(2) > B CA=A4 CS > CA

la phan giac B Y.

2. Gia str BA cit CD tai K. Ta ¢6
BD 1 CK,CA L BK.

_ M I triec tAm AKBC. Miat khac M EC = 90°

(g6c ndi tiép chan ntra dwdng tron).

-~ K, M, E thang hang hay BA, EM, CD déng 4
quy tai K.

3. Vit gidc ABCD noitiép— D AC=D BC

(cting chan cung DC). (3)
Mat khéc t¢ gidc BAME ndi tiép
M AE=M BE (cuing chan cung ME). (4)

Te(3)va(d) » D AM=M AEhay AM la tia phan gidc ctia D AE.

Chiing minh twong t ta



6 ADM =M DE hay DM la tia phan gidc 4" DE.
Vay M 13 tim@ohatige hinh Website:

hﬁ!“' 4] warnlabras an ey

IR PMPEa0 digm ctia BC véi dudng tron00 0. Chiimg minh cc dudng thing

* Lwu y: DE chitng minh ba dwong thing dong quy, mot phirong phip thieong dimg la chitng
minh ba dwong thing dy hodc la ba dwong cao, hodc la ba dwong trung tuyén, hodc la ba dwong

phan gidc cua mot tam gidc.

Céu 36. Cho dudng 04. Ke day CD

tron(0; R) , duong kinh
AB. Diém H thudc doan

1B tai H V& duong tron(0, ) dudng kinh AH va dudng tron(0, ) duong




ac bai tap hinh Website:

s K o B e o s

AC cit duomg trom0o, O rai v NESiBC cit duomg tronl o, O tai ar .

thing MV cét duemg tran0o: RO @i £ va <
5. Chtng minh CMHN la hinh chit nhat.
6. Cho AH =4 cm, BH =9 cm. Tinh MN -

7. Chitng minh MN 1a tiép tuyén chung cta hai duwong tron (0, ) va (0, ).

8. Chtng minh CE = CF=CH .
Giai:
la hinh chi nhat:
1. Chtng minh CMHN
Tacd: AMH=A CB=H NB=90°

(cac gbéc noi tiép chan nira dwong

tron).

oM CN=C MH=C NH =90

> CMHN la hinh ch nhat.

2 Ap dung hé thitc lugng trong tam A
giac vudng ACB:

CH?=AH .HB=49=36
SuyraCH=6 = MN =6 (cm).

Goi I 1a giao diém cua CH va MN.
Theo tinh chat hinh chi nhat:

IM=IN=IC=IH » AIMH can tai | » 0
o1 MH=I HM

Laicd: O,M=0,H = O MH=0 HM

S0 MI=0 HI =90

Chttng minh twong tu: O'i'NI =90°



Do d6 MN 1a tiép tuyén chung ctia (0,) va (O,).
4. OCcitMN tai K, it (O; R) taiQ = C DO=C  FQ=90°.
C60C=0B=R > O CB=0 BC

MaOM=0,B=R, - O MB=0 BN o O MB=0 CB

2 2
> O,M//0C > OC L MN tai K.
Ap dung hé thikc luong trong tam giac 1)
vudng FCQ: CF* = CK.CQ



MaOH 1 CD - HC=HD 3)

Do d6 CI1.CD = ! CH2CH=CH?

T (1); 2) va (3) » CF*=CH? » CF=CH
C6 OK L EF - KE = KF - ACEF can tai C » CE = CF.

Vay CE=CF=CH .

Cau 37. Cho duong trbn(O; R) c6 hai dwong kinh vuong goc 4B va CD. Goi I la trung

dim ciia OB. Tia CI cat duong tron (O; R) tai E. N&i AE cat
K. CD tai H; n8i BD cat AE tai

5. Chang minh t& giac OIED ndi tiép.
6. Ching minh 4H .AE = 2R".

7. Tinh tan B AE.
8. Chtng minh OK vudng goc voi BD.
Giai:

I. Tac6CD la dudng kinh ctia duong tron (O; R)nén € ED = 90°

Theo gia thiét B~ OD =90°
c
Do do: I ED+ 1 OD =180°

Suy ra t& giac OIED la t& gidc noi ti€p.
2. AAOH# DAEB (g .g)



- AE.AH = AO.AB = 2R*

> A0 _AHAE 5. Ij‘lﬁf;jip hinh Website:
e @ webtoa
Co OCKI# 0CDO (g.2) 0 CK.CQ 0 CIL.CD

3076 co: B EC

A" Ec=" 4" 0C= a5 -

2
Suy ra EI la phan giac

, EB IB 1
Do do = = =

E4 14 3 D

Vay tn B~ 4g=5E =1




Ac bai tip hinh Website:

e 9 wwahtoan cnm

O ﬂ;.ai - CND

whng tai O, ta oo OF 0 Odan O A vivay H la trong tim

- 3
tam gidc DAB.

Do d6 AK la duong trung tuyén ctia tam gidc DAB.
Suy ra KB=KD. Vi vay OK L DB (quan hé duwong kinh — day cung).

Cau 38. Cho duong tron tam O, ban kinh R, dwong kinh AD. D}é’m H thuoc doan OD.
Ké day BC L AD tai H. Lay diém M thuge & K- Duong thang
cung nho AC, ké CK L AM

BM cit CK tai N.

5. Chttng minh 4H .AD = AB°.
6. Chiing minh tam gidc CAN can tai A.

7. Gia st H la trung diém ctia OD. Tinh R theo thé tich hinh n6n c6 ban kinh day 1a
HD, duong cao BH.
8. Tim vi tri cia M d€ dién tich tam giac ABN 16n nhat.

Giai:
1. Tam gidc ABD vuong tai B, BH L AD

nén AH .AD = AB>.

2. DoAH L BC - HB=HC = A4BC

cantaiAdodéd BC=A4 CB.

S Mad CB=  AMB nen

-

- A BC=K MN Q)

Tk giac ABCM noi tiép duong tron (O;
R) nén 4 “Bc=k" MC (cung bu voi

A MC) Q)



Te(1)va@) = K MN=K MC,

Lai c6 MK L CN (gia thiét) - AMCN can
taiM - KC=KN.

Tam gidc CAN c6 AK L CN va KC = KN nén AACN can tai A.

3. Khi OH = HD, tam giac BOD can tai B = BO = BD , ma OB = OD = R nén tam giac OBD

r

déu - B OH=60° = BH = OB.sin 60,=R23 -



ac bai tap hinh Website:

oc 9 webtoan.com

nonla F0 0

]

Trongdé:r=HD=R,h=BH=R—
2 2
viNA P = o e

A I R 5 3

VayV="m- - o= :
34 2 2 SABN 16n nhat khi NE 16n nhat.

4. Ha NE 1L AB. Vi AB
khong d6i nén Ta cd: AN =
AC khong doi.
Ma NESNA, d&u  E=4. Lay [d6ixtmg voi B qua  p = 4 by

N . . O. Khi
bang xay ra khi
N~ AB=90°do
do NA di qua 1.
Mt khéc AM 1a phan gidc N~ AC nén M la diém chinh gitia ctia
ciia cung nho IC.

Vay diém M can tim la diém chinh gitta cung nho IC.
Cau 39. Cho ntra duong tron (O;R) duong kinh BC. Diém A thudc nita duwong tron

( AC < AB) . Dung vé phia ngoai AABC mét hinh vuéng ACED. Tia EA cit nira duong
tron tai F. N&i BE cit ED tai K.

5. Chtng minh rﬁng 4 diém B, C, D, K thudc mot dwong tron.

6. Ching minh 4B = EK.

7. Cho A~ BC =130 BC = 10cm . Tinh dién tich hinh vién
phan gidi han boi day AC va
cung nho AC.

8. Tim vi tri diém A d€ chu vi tam gidc A4BC 16n nhat.



Giai:
1. ACED la hinh vuong
L C AE=C DE=45
T giac BCAF ndi tiép duong tron
(0) > F BC=C  AE

o F
(cung bu1 vdi goc C AF) 4
L F BC=C DE- F BC+C DK =
., BCDK
B :
o H
2. Co: B AC=90°=CwEK .

Ma t& giac BCDK la t& giac ndi tiép
- A BC=C KDo A CB=E CK.

Lai cd: AC = CE (canh hinh vudng)




ac bai tap hinh Website:
e O wweshbrsam Somm
I OEAC (canh o vudng — o nhon) O 48 O S8

F07 meen A OC O sl | do i bam gide AT L tamn

gidc Jéu.

Ké AH L BC, ta co AH = OA.sin 60° =

[E |

Goi dién tich hinh vién phanla S, ta co: S = S,,.40c~ Sioc

2
60 -7T-R 1 peun
s [
360°
2

_ TR, :

=" = (7 3)1.25Q7-33)
\/_ Rl —I— E— 12 (cm).

6 4 6 4
\ J

4. Chu vi AABC1én nhat & AB + AC16n nhat. Ap dung BDT 2(x* +)%) = (x + )
Ta co: (AB+ AC)* <2(AB*+ AC*)=2BC*=8R* > 4B +AC52‘41_?:/\

Ddu " =" xay ra khi 4B = AC & Ala diém chinh gitta nita dwong tron duong kinh BC.

Cau 40. Cho duong tron (O;R) duong kinh AC cd dinh. Ké tiép tuyén Ax vdi duong tron
tai A, L&y M thudc Ax, ké tiép tuyén MB voi du Oniiron tai B (B khéc A). Tiép tuyén cua

duohg T o . - 7 .
duorigbiilf?n tai C CatlAB tad D. N%IQM% ABtailfc ho AB tai E. »
sMefdh$minh OIBC 1altdl Gidc ndi tidp.
63- CHARE IninkleERoA B AD Kikéhg 86 khi M di chuyéi #en Ax.
704im vi tri diém M trén Ax 3€ AOBE 1a hinh thoj.
8. Chimgmiash D4l MED 60°
AM 0 OA.tan 607 [0 R
Gige/M VUONg tal A nen p I o
0




1. C6 MA=MB;04 = OB =Rnén OM la trung tric cia ABnén Ol L ABvalA = IB
Laic6 OCLCDnén O ID+0 CD=180° » OIDC la tir gidc ndi tidp.

2. C6A BC=90° (g6c  ndi ti€p channta



Website: webtoan.com
Cac bai tap
hinh hoc 9

4 AMO= B  AC(cing phuvéiM AB
M A0=0" CD=90

Nén AAMO# ACAD ( g.g ) > AM _40

AC  CD
Ma04=0C=R,suyra M=% _ tanm” ca=tan0” DC

AC CD
WM CA=0 DC O DC+M CD=90.Dodé0OD L MC.

Céu 41. Cho duong tron(0; R) dwong kinh AB va D

diém C thudc duong tron. Goi M va N 1a diém chinh
gitta cac cung nho AC va BC. N&i MN cét

ACtai . HaND L AC. Goi E 1a trung di

Dung hinh binh hanh ADEF.

5. Tinh M IC.

6. Chung minh DN la ti€p tuyén cua duong tron 4

(O;R).

7. Chttng minh ring F thudc duong tron (O; R ).

Tinh thé tich hinh

8. Cho C AB =30 R = 30cm.

tao thanh khi cho A4BC quay mét vong quanh
AB.

Giai:



1. M = sam" arsac” Ny="sa T aB
=450 5 M=IC=135°2 4

2. C6:N C=N B ONLBCHiE.
Laico: A CB=90° » Dw CE = 90°.

Ma ND L CD (gt) = CEND la hinh cht nhat
- DN 1L ONtai N - DN la tiép tuyén cua (O) .
3. Theo tinh chat hinh chir nhét ta cé: E “pc=N"cD
MaE DC=F oF =D NCoF +A CN=180°0N//AC (cing L CB)
~ N, E, O, F thang hang. Suy ra ACNF 1a t&t giac noi tiép » F €(0)

4. Ha CK 1 AB. Tam giac ABC 6 A=30°,Cw =90"nén B+ = 60°

“tam giac déu - BK=KO=R;BC=R;CK=RL




ac bai tap hinh Website:
[y Tl wahtnan cnmm

O maot vimg quanh 48 o hai hinh ndn tao thanh: hinh non dinh 4, va

non dinh & cing ob tam hinh tron day la K, ban kinh CK

Goi thé tich tao thanh 1a V, ta co:
1

V=" 1r.CK>AK+1 7.CK*>BK=117.CK* (AK
+BK)3 3 3
2
o2 o 00 028 B0 ST (cm ) - 3
3 3 4 2

Céu 42. Cho duwong tron (0; R) véi day AB o8 dinh. Goi I 1a diém chinh giita cung Ién

AB.Diém M thudc cung ~ AH L IM ; AH cat BM tai C.
nho IB. Ha

4. Chung minh AIAB va AMAC la tam giac can.

5. Chutng minh C thu¢c mét duong tron c§ dinh
khi M chuyén dong trén cung nho IB.

6. Tim vi tri cuia M d€ chu vi AMAC 16n nhat.

Giai:

|. Vil A=1 B IA=1IB - AIAB cén tai I.

, 0 /C 0 14 khong do6i0 C thude dudmg tron (7
3. ChuviOMACOMAOMCUOACO 2{IMA D 4H )

(~ng bu voi

X

Co H MA 01 BA ( khong doi va

I BAD9 ybat H MA O714B0 0.

Ta cé: AH 0 MA.sinl] Vay chu vi OMAC
0 2MA(10 sin )

L&A G e0n Rt e Ay nhat 0 4. O

Cau 43, Cho duong tron Jo, rO duwong kinh

AlRubkeC

tiép tuyén Ax vai dudng tron. Trén Ax lay diem




cit MB tai E.

Chting minh KAOM la t gidc ndi tiép;

OK cat AM tai I. Chttng minh OI.OK khong d6i khi K chuyén dong trén Ax;
Chiing minh KAOE la hinh chit nhat;

8. Goi H la truc tam ctia AKMA.

N o @

Chttng minh r?mg khi K chuyén dong trén Ax thi H
thudc mot duwong tron c6 dinh.

Giai:

1. K A0=K MO=90° > KAOM ndi tiép.
2. Theo tinh chat tiép tuyén: KA =KM

KOla phan giac ctia A KM 5 KO L AMtai |
Ap dung hé thitc lugng trong tam giac vudéng vao tam giac vuoéng 40K ta co
OLOK = 04*=R*

3. C6OK /| BM (cting L AM) » K OA=E BO.

My OA=0B=R.K AO=E OB=90
- AAKO = AOEB (c.g.c)

> AK = OE, ma AK /| OE,K A0 =90°

> AKEO la hinh chi nhat.

4. Hlatrgctam caa AKMA - AH L KM ,MH 1 KA - AH// OM ,MH [/ OA .
Do d6 AOMH la hinh binh hanh = AH = OM

=R . Vay H thudc duong tron (4; R) . Goi C la trung diém cua OA. Day

Cau 44. Cho duong tron (O) duong kinh 4B
=2R.



Trén cung MB nho ldy diém K. N&i AK cat NM ta1 H

ac bai tap hinh Websit

13?[—1%(3 te g1ac noi t1 4 ‘”""i;':‘“ "“;1“ 0B
A e b o womg, than tai
1tich AH .AK Il:;hong doi khﬂ( Chuyen ong rén cgggg 6 MB.

7. Chting minh ABMN la tam giadc déu.

8. Tim vi tri diém K d€ tong KM + KN + KB 16n nhat.
Giai:



ac bai tip hinh Website:
me o walbnan cmerm

oo Mo CE D90 00O D HFTKS D 1R nén b gidae SCHK 1a ta

MKB(g.g) » 1€ =M | 4m ak=aBac=R

2. NMCH#

AK 4B

3. ViOCLMN s CM=CN = ABMN can tai B .

AMAB vuong tai M 5 AM?=ACAB =R’
S AM=R.Dodosinm Ba="A=1 L v ag =300
MB 2

MaM CB=N CB (tinh chat tam gidc can) - M NB = 60°

Do d6 AMNB la tam giac déu.

4. Trén KN 1ay E sao cho KE = KM

Vi tam gidc BUN déunén M BN=60° - M=KN = 60° » AKME déu.
Do d6 ME = MK vaK  ME = 60° .

Lai co: MB=MNvaK MB=E MN B ME =60°)

(cung cong voi

— AKMB = NEMN (c.g.c) » KB = EN.



T d6 KM+ KB=KN > S=KM+ KN + KB =2KN

S1én nhat & KN16nnhat « K, O, N théng hang.

Cau 45. Cho duodng tron(0; R) va diém A & ngoai duwong tron. Qua A ké 2 tiép tuyén
AB, AC t6i duong tron (B va Cla 2 tiép BC(1B<IC)
diém). I la mot diém thudc doan Ké duong

thang d L OI tai I. Dudng thang d cat AB, AC

lan lwot tai E va F.

5. Chtng minh OIBE va OIFC la t& gidc noi
tiép.



ac bai tap hinh Website:

Dc9 webtoan.com
111a trung diém EF.
K la mot diem trén cung nho BC. Tiép tuyén cua duong tron (O) tai K cat AB; AC tai

M va N. Tinh chu vi AAMN néu O4 = 2R .
8. Qua O ké duong thiang vuong goc véi OA cat AB, AC tai P va Q . Tim vi tri cia A d€
s nhonhat.
- 4PQ
Giai :
v

1. C6 OB L AB, OC L AC (tinh chat

ti€p tuyén) 5

L0 IE=0 BE=90° - OIBE ndi tiép

O IF+0 CF=180° - OIFC 4

noi tiép.
2. T& giac OIBE noi tiép

L0 EI=0 BIL Twong tw

O FI=0 CLMaOB=0C=R
L0 BI=0 Cl>0 EI=0 FI

- AOEF can tai O.Ma O L EF - I[E=1F (Ppcm)

7

3. CO6 MK =MB,NK =NC
A O

Suy ra chu vi AAMN = AC+ AB=2AC=2 o E

.. C6 40 la phan giac cua P"AQ, PO 1L A0 5 AAPQ cantai 4 = Sipp= 25400
5 nha nho nhat.

Sip=A0.0CmaO0C=R  Swonhonhat o 4Q

khong d6i, do do

AOAQ vudng tai O >

AC.CQ=0C* =R



Ma = + 2 “o = dju"=" xay ra khi 4C=CQ

4 e
S min & AC=CO & AOQAVudngcantaiO & A=

APQ

45° & OA=R

Cau 46. Cho 2 duong trbn(O) va (0 ') cat nhau tai hai diém 4, B phan biét. Puong thing

Puong than , lan luot
04 &t (0):(0") s 0" 4 it (0):(0")

Ian lwot tai diém
thw hai C, D.

tai diém thi hai
E F.

4. Chting minh 3 duong thang 4B,CE va DF dong quy tai mot diém /.



P

I EF =1 BF =90° suy ra BEIF noi tiép

dwong tron.
3. Goi H la giao diém ctia AB va PQ

Ta chttng minh dwoc AAHP# APHB - HP _HA - HP’= HA.HB
HB HP
Tuong tu, HQ? = HA.HB

Vay HP = HQ hay H la trung diém cua PQ.

Cau 47. Cho hai duwong R > R' citnhau tai 4 va B. Ke tiep

tron (0; R) Vé(O R ') voi

tuyén chung DE cta hai duong tron véi D €(0) va E €(0') sao cho B gan tiép tuyén doé

hon so voi A.



4. Chting minh réng D “AB=B DE.
Cac bai tap hinh Website:
5. Tia AB cat lﬁ%ctgl M . Chimg minh Ml trung diém cud‘pEioan.com

8.
§ $iag BEL Fdﬁ'gll{é%g}%g‘ DB cit AE tai Q. Chting, minh rang PQ
g trnn

%’iz-gg.:rpn chune ena [1oll va
n0o0.0 o0o '00. Ching

INRTTRTR uuung thﬁng AR {il q'l.lﬂ ‘tI‘UI"lg
diém cia doan thing PO .
Giai:
1.Tacé: A BCO90° (géc ndi tiép chan
nira

A BF D90 (goc ndi ch  nua

i dudmg,
Nén B, C, F thang hang.
Co AB; CE va DF la 3 duong cao cua
OACF
nén chung dong quy.




c bai tip hinh Website:

0c9 webtoan.com

L Tach D 4B D" B (gbc noi tiép)

1

BDE = 5 sd DB (gbc gitra ti€p tuyén va day cung).
Suyra D AB=B DE.

2. Xét ADMB va AAMD co:

D MA chung,

D AM = B DM

Nén ADMB # AAMD (g.g)

hay MD* = MA.MB .
_ MD_MAMB MD

AAME = ME _ M4 hay ME* = MA.MB .

Tuong tw ta cling co:

AEMB #
MB ME

Tte d6: MD = ME hay M la trung diém cua DE.
3. Tach D AB =B DM.E AB =B EM

o P AQ+P BO=D AB+E AB+P BO=B DM +B EM +D BE =180°



S, Tt gidc APBQnoi ti€p » P OB=P AB .
Kéthop véiP AB=B DM suyraP QOB=B DM .

Hai gdc nay ¢ vi tri so le trong nén PQ song song véi AB.

Cau 48. Cho duodng trong (O; R) va duong thing d khéng qua O cit dwong tron tai hai

diém 4, B. Ldy mot diém M trén tia ddi cha tia BA ké hai tiép tuyén MC, MD véi duong
tron ( C, D 1a cac tiép diém). Goi H 1a trung diém ctia 4B ;



ac bai tap hinh Website:

oc9 webtoan.com

1 rﬁng cac diem M, D,0, H cung nam trén mot duong tron.
Poan OM cat dudmg tron tai /. Chirng minh rang [/ 1a tim dudng tron ndi tiép tam
gidc MCD .
6. Puong thang qua O, vuong goc v6i OM cat cac tia MC, MD thit tu tai P va O . Tim vi tri

cua diém M trén d sao cho dién tich tam giac MPQ bé nhat.

Giai:

Q

1. ViHlatrung diém ctia ABnén OH L ABhay O HM =
90°. Theo tinh chat cta tiép tuyén ta lai c6 OD L DM hay
O+ DM =90°. Suy ra cac diém M, D, O, H cung nam trén mot
dwong tron.
2. Theo tinh chat tiép tuyén, ta c6 MC = MD - AMCD can tai M
> MI la mot dwong phan giac cta C MD.
Mit khac [1a diém chinh  p™ c7=lsgp ™7 ! C I=M CI
gitta cung nho C D nén
2 =2 sd
- CI1a phén gidc ctia M CD. Vay Ila tam duong tron noi tiép AMCD.
3. Ta c6 AMPQ can 6 M, c6 MO la duong cao nén dién tich cta n6 duoc tinh:

ooM 2. .OD.OM = R(MD + DQ) .
e 2 OM = R(MD + D)



Tl d6 S nho nhat & MD + DQ nho nhat. DM .DQ = OD* = R?

Mat khac, theo hé thitc lwong trong tam gidc
vuong OMQ ta co

khong d6i nén MD + DQ nhé nhat & DM =
DQ=R.

Khi d6 OM =R  hay M la giao diém cua d véi duong tron tam O bankinh R 2



ac bai tap hinh Website:

v O T o

14BC 6 ba gdc nhon néi tip duong tron Uo; g 1. Ba dwing cao
AD; BE; CF cit nhau tai H . Goi [ 1a trung diém BC, vé dudmg kinh 4K .

5. Chttng minh ba diém H, I, K thang hang.

6. Ching minh DA.DH = DB.DC.

7. Cho B AC=60%S =20cm?. Tinh sc”

8. Cho BC c0 dinh; 4 chuyén dong trén cung 1én BC sao cho A4BC cé ba gdc nhon.

Chtng minh diém H ludén thudc mot duwong tron c6 dinh.

Giai:
1. ViBva C thugc duwong tron dwong kinh
A
AK:4 BK =4 CK =90°
Do d6 BHI/CK // BK > BHCK 1a
hinh binh hanh E
Ma I la trung diém BC nén I la trung di€ém cta _ A~
HK ple
Suy ra H; I; K thing hang.
2. Tach H BD=D AC(cing phigCugd /-
C
- — /K

nén ADBH # ADAC (g.g )

DB HD
Suy ra = . DB.DC=DADH.

DA DC

3. Vid EB=4 FC=90° -~ MEB# DMFC ( g.g)
AE AB
Suy ra = ;B AC chung
AF  AC o’



 DEF # MBC (c.g.c)

S (AE Y
Do d6 4£ =| |
SABC | 4F )
Ma AE _ cosB AC = cos60° = 1
ABSAEF = 1 5 S 2 =80cm>
Suy ra = 45
S 4 ABC AEF

ABC

4. Lay O’ d6i xting vdi O qua I suy ra O’ ¢ dinh.

Taco IH = IK;OK = OA4 = R nén Ol la duwong trung binh cua
AKHA
1
Do d6 Ol // AH vaOl= AH
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15, o2 0 A nen C ' HA la hinh binh

Do da G A5 0 Od O R (khong dai)
Vay H thudc duong tron (O’R) c6 dinh.

Cau 50. Cho duong tron (O; R) ¢6 hai duwong kinh vuong gdc 1a AB va CD. Lay K thudc
cung nhd AC, ké KH L AB tai H. N&i AC cat HK tai I, tia BC cat HK tai E; ndi AE cat
duong tron (O;R) tai F.

5. Chung minh BHFE 1a t& giac ndi tiép.

6. Ching minh EC.EB = EF.EA.

7. Cho H la trung diém OA. Tinh theo R dién tich ACEF.

8. Cho K di chuyén trén cung nhé AC. Chitng minh duong thang FH luén di qua mot

diém c6 dinh. E
Giai:

1. Do F thudc duong tron duong kinh AB nén

A FB=90°

SuyraB FE=B HE=90° - BHFE la tir gidc noi tiEp

2. C6Nén E CA= E FB =90% A=~EC
AECA# DNEFB (gg) = EC_EA | pcpB=EAEF.
EF EB

3. Tt chitng minh trén suy ra AC, BF, EH1a 3
duong cao ctia AEAB nén chiing cat nhau tai L.
- chung nén
Do d6 EC_EA A EB 8 AECF# AEAB
EF EB b

(canh — goc — canh)
S (ECY

o | (1)



S

s \EA)
ViOB=0OC=R nén AOBC vuong can tai O = O"BC =45° .
vuong can tai —p =R,
Do d6 AHBE H - EH=HB =
J 2

R R O 10R?

2 3
Ma AH = nén AE = AH +HE _ N

2
= AF =
4 4
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1agoaEy 2 ompe 3
E g R
2 A
. N E Hi 1 1 R
Lai ¢6: OC// EH (cung L 4B ) nén C_HO_T1 | pe=lpp=
J EB HB 3 3
Vv 1 1 14 3R
(ECY
= = = 5 = SECF= 5 SEAB= * .EH'AB = 10

4. CActt gidc BEFH va AHCEnéi tiépnén A EB =C HB,A EB = AHF »  AHF =
C HB
Suy ra “AHF = D HB .

Cé HO 1L 0C,0C = NeénAHCD can tai Hnén “AHF =D HB

OD

Do 6 “AHF = D" HB ma  AHF+F HB=180°
D= HB+ F= HB =180’
Suy ra F; H; D thang hang. Suy ra FH di qua D ¢§ dinh.
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