Hinh hoc 9 - Chwong 5: Duwong tron — Tw ludn cé 1oi gidi Cinh Diéu
CHUONG 5
PUONG TRON

BAI 1
PUONG TRON
VI TRi TUONG POI CUA HAI PUONG TRON

1. Khai niém dwong tron
Trong mit phing, duong tron tdm O ban kinh R (v6i R>0) 1a tap hop cac diém cach diém O ¢b
dinh mot khoang R, ki higu 1a: (O;R)

Chi y:
e Mot duong tron hoan toan xac dinh khi biét tAm va ban kinh.
e Khi khong chii y dén ban kinh ctia dudng tron (O;R), ta cling ¢6 thé ki hiéu dudng tron(O).
Vi tri tvong d6i ciia mot diém ddi voi duong tron
Nhén xét:
e Diém M nim trén dudng tron (O)néu OM = R
e Diém M nim trong dudng tron (O)néu OM < R

e Diém M nim ngoai duong tron (O)néu OM > R

2. Tinh chét d6i xirng ciia duong tron
e Puong tron 13 hinh c6 tim d6i xtng: TAm cua duong tron 13 tam ddi

xung cua duong tron do

e Puong tron 1a hinh ¢6 truc ddi xing: Bat ki duong kinh nao ciing 1a

truc doi xtrng cua duong tron do.

>
________.‘__I_______
>

3. Lién h¢ gitra dwong kinh va day ctia duwong tron

e Doan thang nbi hai diém phan biét thudc dudng tron duge goi 12 diy (hay day cung) ctia dudong
tron.

e Day di qua tdm 1 dudng kinh ciia dudng tron. Trong cac ddy cta dudng tron, diy 16n nhét 1a dudng

kinh cta duong tron do
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai

Canh Diéu

4. Vi tri cua hai duwdng tron

Vi tri tuong dbi ciia hai dudng Sé diém
H¢ thic Hinh vé&
tron (O;R) va (O;r)(R>r) | chung
Cét nhau 5 R—-r<OO'<R+r ‘{}‘
Tiép xtic trong 00'=R-r>0
Tiép xtic 1
Tiép xtc ngoai OO0'=R+r
Ngoai nhau 0O0'>R+r
Khong cat 0 0£00'<R-r
nhau
Pung nhau
00'=0
Chuy:

e Duong nbi tim (duong thang di qua tim 2 duong tron) 1a truc ddi xtimg cua hinh tao béi hai dudng

tron.

e Nc¢u hai duong tron tiép xuc nhau thi ti€p diém nam trén duong noi tam.

e Néu hai dudng tron cit nhau thi duong nbi tAm 13 dudng trung truc cta day chung.
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Hinh hoc 9 - Chwong 5: Duwong tron — Tw ludn cé 1oi gidi Cinh Diéu
DANG 1
CHUNG MINH CAC PIEM CHO TRUOC CUNG NAM TREN MOT PUONG TRON

TINH BAN KiNH PUONG TRON

Phwong phap

Cach 1: Ching minh céc diém cho trudc cing cach déu 1 diém cho trude nao do.

Cich 2: Néu BAC =90° thi 4 thudc duong tron duong kinh BC.

: . 1
Xét tam gidc vuong ABC, cd AO la duong trung tuyén nén 40 = EBC = AO0=0B=0C

Bai 1. Cho tam gidc 4BC vudng & A c6 AB =5cm,AC =12cm.

a) Chung minh ba diém 4, B,C cung thudéc mot duong tron.

b) Tinh ban kinh ctia duong tron do.

Bai 2. Cho hinh chtt nhat ABCD ¢6 AB=9c¢m,BC =12cm .

a) Chung minh bén diém 4, B, C, D cting ndm trén mot dudng tron.

b) Tinh ban kinh duong tron do.

Bai 3. Cho tam giic déu A4BC canh bang «, cac dudng cao BM,CN . Goi O la trung diém cta BC

a) Chimg minh ring B,C,M,N cung thuoc duong tron (O).

b) Goi G 1a giao diém cia BM va CN . Chtng minh diém G nam trong, diém 4 nam ngoai ddi véi
duong tron duong kinh BC'.

Bai 4. Cho tam giac ABC(;I = 900), duong cao AH. Tu M la diém bat ky trén canh BC. K¢

MD 1 AB,ME 1 AC.Ching minh 5 diém A,D,M ,H,E cung nam trén mot duong tron
Bai 5. Cho dudng tron tim (O), duong kinh AB va mot ddy AC bang ban kinh dudng tron. Tinh céc

gbc cua A4ABC.
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BAI TAP REN LUYEN
Bai 6. Cho tam giac déu ABCcé canh bang a. AM,BN,CP la cac duong trung tuyén. Ching minh 4
diém B,P,N,C cung thudc mot duong tron. Tinh ban kinh duong tron do.
Bai7. Cho t gidc ABCD c¢6 C+D=90". Goi M,N,P,Q lan luot la trung diém cua AB, BD,DC,CA.

Chtng minh rang bon diém M, N, P,Q cung nam trén 1 dudng tron

Bai8. Cho hinh thoi ABCD c¢6 A=60". Goi E,F,G,H lan luot la trung diém cua cac canh
AB,BC,CD, DA . Chung minh réng 6 diém E,F,G,H,B,D cung nam trén 1 duong tron

Bai 9. Cho tam giac ABC va diém M 1a trung diém cia BC. Ha MD,ME theo thi ty vudng goc véi
AB, AC . Trén tia ddi cta tia DB va EC lan luot léy cac diém 7,K sao cho D la trung diém cua BI,
E 14 trung diém cua CK . Ching minh rang B,I,C,K cung nam trén 1 duong tron.

Bai 10. Goi 7,K theo thir tu 1a cac diém nim trén 4B, AD cua hinh vuong ABCD sao cho Al = AK .
Puong thang ké qua 4 vudng goc v6i DI & P vacat BC & Q. Ching minh rang C,D, P, cung thudc
1 duong tron.

Bai 11. Cho tam gidc ABC, ba dudong cao 4D, BE,CF cat nhau tai /. Goi I,J,K,L lan luot la trung
diém cta AB,AC,HC,HB. Chirng minh réng 5diém 1,J,K,L,E,F thudc 1 dudng tron.

Bai 12. Cho hinh vuéng ABCD, goi O 1a giao diém hai dudng chéo AC va BD.Goi M,N lan luot 1a
trung diém cua OB,CD

a) Chung minh réng A,M,N,D thudc 1 dudong tron.

b) So sanh AN va DM .

Bai 13. Cho hinh vuéng ABCD. Goi M, N lan luot 14 trung diém cua AB,BC. Goi E 1a giao diém cua
CM va DN

a) Tinh s6 do goc CEN

b) Chimg minh 4,D,E,M cing nam trén 1 dudng tron

¢) Xac dinh tdm ctia dudng tron di qua 3 diém B,D, E
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DANG 2

LIEN HE GIUA PUONG KiNH VA DAY CUA PUONG TRON

e Bit ki duong kinh nao ciing 1a truc ddi xtmg cta dudng tron do.
e Trong cac day cuia dudng tron, day 16n nhat 1a dudng kinh cia dudng tron d6

B6 dé 1: Trong mot dudng tron, dudng kinh vudng goc véi mot day thi di qua trung diém cua day dy

C

0 _
D
Chirng minh:
Xét tam giac COD cén tai O (OC=0D) va OB la duong cao nén OB la dudng trung truc cua
doan thing CD, do d6 OB 1a trung tuyén vi viy OB di qua trung diém CD .
B6 dé 2: Trong mot dudng tron, duong kinh di qua trung diém ctua mot day khong di qua tAm thi vudng

gbc vbi day ay.

NS

Chirng minh:

Xét tam gidc COD can tai O (OC =0D) va OB 1a duong trung tuyén nén OB 1a dudng trung truc
ctia doan thang CD, do d6 OB vudng goc CD .
Chii y: Khi ding 2 bd dé trén thi phai chimg minh vi trong sach gido khoa khong c6 néi dén chung.

Trang 5



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

Bai 1. Cho duong tron (I) ¢6 cac ddy cung AB, CD, EF. Cho biét AB va CD di qua tdm I, EF khong di
qua I (Hinh v€). Hay so sanh d¢ dai AB, CD, EF.

E

Bai 2. Ban Minh Hién cang ba doan chi AB, CD, EF c6 d¢ dai lan luot 12 32 cm, 28 cm va 40 cm trén
mot khung théu hinh tron ban kinh 20 cm (Hinh v€). Trong ba day trén, ddy nao di qua tam ctua duong

tron? Giai thich.

Bai 3. Cho duong tron tim O ban kinh 3cm va hai didy 4B va AC. Cho biét AB=5cm AC =2cm,
hay tinh khoang cach tir O dén day 4B va day AC

Bai 4. Cho duong tron tdm (0; R) va mot day cung

AB . Goi I 1atrung diém cua 4B Tia OI cét cung AB tai M

a) Cho R =5cm, AB = 6cm . Tinh d6 dai day cung MA

b) Goi N 1a diém ddi xtng ctia M qua O, gia sit MA = Scm; AB = 6¢m . Tinh ban kinh R

Bai5. Cho dudong tron tdm O, hai ddy 4B va CD vudng géc v6i nhau & M. Biét
AB =18cm,CD = 14cm, MC = 4cm . Hiy tinh khoang cach tir tim O dén mdi day AB va CD

Bai 6. Cho ntra dudng tron (O), duong kinh 4B va mot day cung CD. Ké AE va BF vudng goc voi
CD lanluogttai £ va F. Chung minh:

a) CE = DF

b) E va F déu ¢ ngoai (O)
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BAI TAP REN LUYEN
Bai 7. Quan sat hinh v€ bén dudi.

a) So sanh MN va OM + ON.

b) So sanh MN va AB.

Bai 8. Cho duong tron (O) va day CD. T O ke tia vudng goc véi CD tai M, cit (O) tai H. Tinh
ban kinh R cia (O) biét: CD =16cm, MH = 4cm

Bai 9. Cho duong tron (0) ban kinh 04 =11c¢m. Diém M thoc ban kinh 40 va cach O khoang 7cm.
Qua M ké day CD c6 do dai 18cm. Tinh d¢ dai cac doan thrfmg MC va MD

Bai 10. Cho duong tron (O;R) co6 hai day 4B,CD bang nhau va vudng géc voi nhau tai 7. Gia sir
IA = 2cm, IB = 4cm. Tinh khoang cach tir tim O dén mdi day

Bai 11. Cho duong tron tim O, duong kinh AB . Day CD cat AB tai M , biét MC =4cm,MD =12cm .
BMD =30°. Hiy tinh :

a) Khoang cach tir O dén CD

b) Ban kinh cua (0)

Bai 12. Cho duong tron (O) c6 cac ddy 4B =24cm,AC = 20cm, BAC <90° va O nim trong géc BAC .
Goi M 1a trung diém ctia AC . Khoang cach tir diém M dén 4B bang 8cm

a) Chung minh tam giac ABC can

b) Tinh ban kinh cuia (O)

Bai 13. Cho duong tron tdm (O;R) , 4 va B di dong trén duong tron (O) théa man AOB =120°. V&
OH 1 AB=H

a) Chimg minh A 1a trung diém cia 4B

b) Tinh OH,AB va S, theo R

c) Tia OH cit duong tron (O;R) tai C. Ta gide OABC 1a hinh gi? Vi sao

Bai 14. Cho tam gidc ABC ¢6 truc tim H va ndi tiép dudng tron (O) dudng kinh 4D
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a) Chung minh BHCD 1a hinh binh hanh
b) Ké duong kinh OI vudng goc BC tai I . Ching minh 7, H,D thang hang

c¢) Chimg minh AH =201

Bai 15. Cho duong tron (O) duong kinh 4B, diy CD cit AB tai 1. Goi H,K theo thu tu 13 chan
duong vudng goc ké tir 4 va B dén CD. Ching minh ring: CH = DK

Bai 16. Cho tam giac ABC (AB < AC) ¢6 hai duong cao BD va CE cit nhau tai tryc tim A . Liy 7 1a
trung diém ctia BC

a) Goi K 1a diém ddi xang ciia H qua 7 . Ching minh t&r gidc BHCK 14 hinh binh hanh

b) Xac dinh tAm O cua duong tron qua cac diém 4,B,K,C

c) Ching minh: Ol //CH

d) Chung minh rang: BE.BA+CD.CA= BC*

Bai 17. Cho ntra duong tron tim O duong kinh AB. Trén doan thing OA ldy diém C va trén doan
thiang OB lay diém D sao cho OC=0D. Tt C va D ké hai tia song song cit nira duong tron & E va
F .Goi I latrung diém cua EF . Chimg minh rang: Scpr +Sper = EF.OI

Bai 18. Cho duong tron (O;R). Cac diém A4,B,C,D thudc (O;R). Tim gié trj 16n nhét cta dién tich ti

giac ABCD
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DANG 3

VI TRI TUONG POI CUA HAI PUONG TRON

Bai 1. Mo ta vi tri twong ddi giita mdi cap dudng tron trong hinh chup bd cong chiéng Tay Nguyén

trong hinh v€ bén dudi.

a) & b)

Bai 2. Xac dinh vi tri twong d6i cua hai duong tron (O) va (O”) trong mdi hinh a, b, ¢, d:

7 ..x\\ . . &
."'r k! ."( ,r \\"'.
f \
N | . | . , |
o J\ ' 0 ; ”// 0" ]
1 Fi I"'._ | ¥y

Bai 3. Xac dinh vi tri twong d6i cua (O; R) va (O’; R”) trong mbi trudng hop sau:
a) OO0’ =18;R=10;R’=6 b) OO’ =2;R=9;R’ =3
c) 00’ =13;R=8;R’=5 d)OO’=17;R=15; R’ =4,
Bai4. Cho dudng tron (O;R) va (O R') cét nhau tai 4,B. Chimg minh OO' 1a dudng trung truc cla
AB .
Bai 5. Cho hai duong tron (O0;13cm) va (O';15¢m) cit nhau tai 4, B sao cho AB= 24(cm). Tinh do

dai 0'0.

BAI TAP REN LUYEN

Bai 6. Tim s6 diém chung ciia hai duong tron (O) va (O’) trong mbi truong hop sau:
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(0)

(0) (0) (0) (O)
Q g o % @Url
a) b) c) d) )

Bai 7. Cho hai duong tron phan biét (O; R) va (O’; R’) véi R > R’. Hay so sanh OO’ voi R + R’ va R —
R’ trong mdi trudng hop sau:

Truong hop 1: (O; R) va (O’; R”) khong c¢6 diém chung (Hinh 1).

a) b)

Hinh 1
Trwong hop 2: (0; R) va (O’; R”) chi ¢6 mot diém chung (Hinh 2).

(R

Hinh 2
Trwong hop 3: (0; R) va (0’; R”) ¢6 dung hai diém chung (Hinh 3).
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Hinh 3

Bai 8. Cho hai dudng tron (O; 11,5 cm) va (O’; 6,5 cm). Biét rang OO’ = 4 cm. Xét vi tri twong ddi cua
hai duong tron do.
Bai 9. Xac dinh vi tri twong dbi gitta hai duong tron (I; R) va (J; R) trong mdi trudng hop sau:

a)lJ=5R=3;R"=2 b)lJ=4;,R=11;R* =7

c)lJ=6;,R=9;R’ =4 d)IJ=10;R=4;R*=1.
Bai 10. Cho hai duong tron (O) va (0") cit nhau tai 4,B.Goi / 1a trung diém ctia O0'. Qua 4 V&
dudng thang vudng goc véi 14 cit (0) tai C vacit (0') tai D. Sosanh AC va AD.
Bai 11. Cho duong tron (O), dudng kinh AD = R. V& cung tron tim D ban kinh R cat (O) o BvacC
a) Tu gidc OBDC la gi ? visao ?
b) Tinh sb do cac goc @; @,5371

¢) Chung minh ring tam giac ABC la tam giac déu.
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu
CHUONG 5
PUONG TRON

BAI 1
PUONG TRON
VI TRi TUONG POI CUA HAI PUONG TRON

1. Khai niém dwong tron
Trong mit phing, duong tron tdm O ban kinh R (v6i R>0) 1a tap hop cac diém cach diém O ¢b
dinh mot khoang R, ki higu 1a: (O;R)

Chi y:
e Mot duong tron hoan toan xac dinh khi biét tAm va ban kinh.
e Khi khong chii y dén ban kinh ctia dudng tron (O;R), ta cling ¢6 thé ki hiéu dudng tron(O).
Vi tri tvong d6i ciia mot diém ddi voi duong tron
Nhén xét:
e Diém M nim trén dudng tron (O)néu OM = R
e Diém M nim trong dudng tron (O)néu OM < R

e Diém M nim ngoai duong tron (O)néu OM > R

2. Tinh chét d6i xirng ciia duong tron
e Puong tron 13 hinh c6 tim d6i xtng: TAm cua duong tron 13 tam ddi

xung cua duong tron do

e Puong tron 1a hinh ¢6 truc ddi xing: Bat ki duong kinh nao ciing 1a

truc doi xtrng cua duong tron do.

>
________.‘__I_______
>

3. Lién h¢ gitra dwong kinh va day ctia duwong tron

e Doan thang nbi hai diém phan biét thudc dudng tron duge goi 12 diy (hay day cung) ctia dudong
tron.

e Day di qua tdm 1 dudng kinh ciia dudng tron. Trong cac ddy cta dudng tron, diy 16n nhét 1a dudng

kinh cta duong tron do
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Canh Diéu

4. Vi tri cua hai duwdng tron

Vi tri tuong dbi ciia hai dudng Sé diém
H¢ thic Hinh vé&
tron (O;R) va (O;r)(R>r) | chung
Cét nhau 5 R—-r<OO'<R+r ‘{}‘
Tiép xtic trong 00'=R-r>0
Tiép xtic 1
Tiép xtc ngoai OO0'=R+r
Ngoai nhau 0O0'>R+r
Khong cat 0 0£00'<R-r
nhau
Pung nhau
00'=0
Chuy:

e Duong nbi tim (duong thang di qua tim 2 duong tron) 1a truc ddi xtimg cua hinh tao béi hai dudng

tron.

e Nc¢u hai duong tron tiép xuc nhau thi ti€p diém nam trén duong noi tam.

e Néu hai dudng tron cit nhau thi duong nbi tAm 13 dudng trung truc cta day chung.
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu
DANG 1
CHUNG MINH CAC PIEM CHO TRUOC CUNG NAM TREN MOT PUONG TRON

TINH BAN KiNH PUONG TRON

Phwong phap

Cach 1: Ching minh céc diém cho trudc cing cach déu 1 diém cho trude nao do.

Cich 2: Néu BAC =90° thi 4 thudc duong tron duong kinh BC.

Xét tam giac vuéng ABC, c6 AO la dudng trung tuyén nén A0 = %BC = AO0=0B=0C

Bai 1. Cho tam gidc 4BC vudng & A c6 AB =5cm,AC =12cm.
a) Chung minh ba diém 4, B,C cung thudéc mot duong tron.

b) Tinh ban kinh ctia duong tron do.

Loi giai
B
(0]
5
A 12 C

a) Goi O 1a trung diém BC

Xét tam gidc vudng ABC, cb6 AO 1a duong trung tuyén nén 40 = %BC = A0=0B=0C
Do d6 ba diém 4,B,C cung thuoc mdt duong tron.

b) Ap dung dinh 1i Pythagore cho tam giac vuéng ABC, ta c6: BC = \/W =13cm

:>A0=OB=OC=%BC=6,50m
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Bai 2. Cho hinh chit nhat ABCD ¢6 AB =9c¢m,BC =12cm .
a) Chung minh bén diém 4, B, C, D cting ndm trén mot dudng tron.

b) Tinh ban kinh duong tron do.

Loi giai

a) Theo tinh chat hinh chit nhat: Hai dudng chéo ciia hinh chit nhat bang nhau va cat nhau tai trung diém
ciia mdi dudng

Goi O 1a giao diém cua AC va BD

ABCD 1a hinh chir nhat, ta c6: O4A=0B=0C=0D = A,B,C,D (0)

b) Ap dung dinh li Pythagore cho tam gidc vuong ABC, ta c6: BC =/ AB*> + AC* =15cm

:>AO=OB:OC:OD=%BC=7,5cm

Bai 3. Cho tam giac déu AABC canh bang a, cac duong cao BM,CN . Goi O 1a trung diém cia BC
a) Chimg minh rang B,C,M,N cung thudc duong tron (O).
b) Goi G 1a giao diém cia BM va CN . Ching minh diém G nam trong, diém A nim ngoai d6i voi

duong tron dudng kinh BC.

Loi giai

a) Ta co:
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Xét tam giac vuébng BNC, c6 NO 1a duong trung tuyén nén NO = %BC = NO=0B=0C
=>N¢e (O;Ej

2
Xét tam giac vuéng BMC , c6 MO 1a dudng trung tuyén nén MO = %BC = MO=0B=0C
=>Me (O;BZ—CJ

Vay B,C,M,N cung thudc 1 duong tron (0;%}

b) Ta c6 AABC déucod G tryc tim dong thoi 13 trong tAm

a3

2
Xét AAOB(O =90"),R = ON = %.OA = |a? —"T = R=4 ndm ngoai dudng tron (O)

Talai c6: OG = %OA = % < R = G nam trong (O).
Baid. Cho tam gidc ABC(,Z = 900), dudng cao AH. Tir M la diém bat ky trén canh BC. Ké
MD 1. AB,ME 1 AC . Ching minh 5 diém 4,D,M ,H,E cung nam trén mot duong tron

Loi giai

@ O

A
7
H

M C

Vi ba tam gidc ADM, AEM , AHM c¢6 chung canh huyén AM nén ba dinh goc vuéng D, E, H

Nam trén dudng tron duong kinh AM c¢6 tam 1a trung diém ciia AM

Vay 5 diém 4,D,M ,H,E cung nam trén mot duodng tron

Bai 5. Cho duong tron tim (O), duong kinh AB va mét day AC bang ban kinh dudng tron. Tinh cac
gbc cua A4ABC.

Loi giai
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C

Tam gidc OAC c6 ba canh bang nhau (AC = 04 =0C) nén la tam gidc déu = A=C =0, =60

Ta co: OAC cd6 OB =O0C nén can tai O:>ZA3:6;

—~ . —~ ~ ~ ~ N~ ~ N~ 1/\ — —~ ~

O, 1a goc ngoai cia AOBC = 0, =B+C,=2B=2C,=>B=C,=-0,=30"= ACB=C,+C, =90’
2

Vay A4 =608 =30%C =90
C6 thé i giai nhu sau: ACAB c6 trung tuyén CO bang nira canh d6i ximg 4B nén vudng tai C
ACB=90" = A=60" = B =30"
Vay AABC ¢6 C =90 4 =60"; B =30°

BAI TAP REN LUYEN
Bai 6. Cho tam giac déu ABCcé canh bang a. AM,BN,CP la cac duong trung tuyén. Ching minh 4
diém B,P,N,C cung thudc mot duong tron. Tinh ban kinh duong tron do.

Loi giai

A

Vi tam giac ABC déu nén cic trung tuyén dong thoi cling 1a duong cao, Suy ra AM,BN,CP lan luot
vudng goc voi BC,AC, AB.

+ ABPC 1a tam giac vudng, c6 BC la canh huyén nén = MP = %BC =BM=MC (1)

+ABNC 1a tam giac vudng, c6 BC 1a canh huyén nén = NM = %BC =BM =MC (2)
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Tir (1)va (2) PM=NM=MB=MC. Hay cé4c diém B,P,N,C cung thujc dudng tron, duong kinh BC=a,

tam duong tron 1a trung diém M cia BC
Bai7. Cho tir gidc ABCD c6 C+D=90". Goi M,N,P,Q lan luot 1a trung diém cta AB,BD,DC,CA.

Ching minh rang bbn diém M, N, P,Q cling nam trén 1 duong tron

Loi gidi

D P C
e .. | MO//NP s
Xét tor giac MNPQ, ta co: = MNPQ 1a hinh binh hanh
MN //PQ

Kéo dai 4D va BC catnhau tai E
Tacé: C+D=90"= E =90

., |MN//ED . o
Lai co: = MN 1 MQ = MNPQ la hinh chir nhat
MQ//EC
— M,N,P,0 nam trén 1 dudng tron v6i tdm 13 giao diém cta 2 dudng chéo cta hinh chir nhat, ban kinh
bang ntra dudng chéo.

Bai8. Cho hinh thoi ABCD c¢6 A=60". Goi E,F,G,H lan luot la trung diém cua cac canh
AB,BC,CD, DA . Chung minh réng 6 diém E,F,G,H,B,D cung nam trén 1 duong tron

Loi giai
B
E 60° F
A o | C
H G
D
Xét to giac EFGH , co: {EF //GH = EFGH 1la hinh binh hanh
EH//FG

Lai c6: HEF =90° = EFGH 1 hinh chit nhat
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Goi O la giao diém cua hai duong chéo AC va BD

— OE = OF = 0G = OH(1)

OE =BE

Xét tam gidc OBE ¢ { _ = AOBE déu = OE = OB =0D(2)

=60°
Toe(1)va(2) == OE=0B=0OF =0G=0OH =0D= E,B,F,G,D,H (0)

Bai 9. Cho tam gidc ABC va diém M 14 trung diém ctia BC. Ha MD, ME theo tht ty vudng goc voi
AB, AC . Trén tia ddi cua tia DB va EC lan luot léy cac diém I,K sao cho D la trung diém cua BI,

E la trung diém cta CK . Chimg minh rang B,1,C,K cing nim trén 1 dudng tron,

Loi giai

Cach 1: str dung dinh nghia
1

Tacd: M 14 trung diém BC = MB = MC = EBca)
MD 1a trung truc cia Bl = MI = MB(2)

ME 1a trung truc cia CK = MC = MK (3)

Tu (1)(2)3) = MB=MC=MI =MK = %BC (dpcm)
Cach 2:

Ta c6: MD 1a trung truc cua BI = MI = MB :%BC < ABIC vuoéng tai I = 1e(0;BC)

ME 1a trung truc cua CK = MK :MC:%BC: ABKC vuong tai K = K €(0; BC)

Vay: B,1,C,K e(O;BC).

Bai 10. Goi 7,K theo tht tir 1a cac diém ndm trén 4B, AD cua hinh vudng ABCD sao cho Al = AK .
Puong thang ké qua A4 vudng goc véi DI & P vacat BC ¢ Q. Chang minh ring C, D, P,Q cung thudc
1 duong tron.

Loi gidi
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A I B
L]
P
K
Q
1

D C
. KD:CQ 1y \ \ s 0
Taco AADI = ABAQ(g—c—g)=> Al =BO = KD//CQ:KDCQ 1a hinh binh hanh, ma C =60

= OCDKQ 1a hinh chir nhat.

Goi O 1a giao diém cua hai dudng chéo CK va DQ = OC = 0D = OK = 00

APDQ vudng cantai P= PO =0D=0C

Vay 5 diém C,D,K,P,Q cung thudc 1 duong tron.

Bai 11. Cho tam giac ABC, ba duong cao 4D, BE,CF cat nhau tai # . Goi I,J,K,L lan luot 13 trung
diém cua 4B, AC,HC,HB. Chung minh réng 5diém 1,J,K,L,E,F thubc 1 duong tron.

Loi giai
A
E
[ J
F
H

L K

B D C

Ta co6 tir gidc IJKL 1a hinh binh hanh (dhnb)
Ma ILK =90° = OIJKL 14 hinh chit nhat ¢6 hai duong chéo 1a LJ va IK
Xét tam giac vuong ELJ vuodng tai E = OF = %LJ =0J

. . 1
Xét tam giac vuong FLK vuong tai [ = OF = EIK =0J

Viy 6 diém 1,J,K,L,E,F thudc 1 duong tron duong kinh 1a duong chéo cua hinh chir nhat.
Bai 12. Cho hinh vudéng ABCD, goi O 1a giao diém hai duong chéo AC va BD. Goi M, N lan luot 1a

trung diém ctia OB,CD
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a) Chung minh réng A,M,N,D thudc 1 dudong tron.
b) So sanh AN va DM .

Loi giai
A B
M
1
(0)
H H
D N C
a. Ké NH vudng goc véi BD tai H
1
DN = NC H0=HD=ECD )

Xét tam giac OCD , co: { = MH = EBD =0A

=
NH [/0C MO:MB:%OB

—~

oo = AMN =90
A +M, =90

Ta c6: AOAM = AHNM (cgc) = {

+) Goi 7 1a trung diém ctia AN = I4=IN = %AN(I)

Xét AADN(D =90°) = ID = %AN(2); AAMN(M =90°) = MI = %AN(3)

T (1)(2)3) = IA=IN=IM = ID = A,M,N,D € (O)

b. Xét duong tron (/;14) c6 AN la duong kinh, DM 14 day khong di qua tim = AN > DM

Bai 13. Cho hinh vuéng ABCD. Goi M, N lan luot 14 trung diém cua AB,BC. Goi E 1a giao diém cua
CM va DN

a) Tinh sé do goc CEN

b) Chting minh 4,D,E,M cung nam trén 1 dudng tron

¢) Xac dinh tim cua dudng tron di qua 3 diém B,D,E

Loi giai
M
A ) B
" N
E
D > C
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

a) Chimg minh ACMB = ADNC = NCE = CDN = CEN = 90"
b) Tacoé: 4,D,E,M thudc duong tron duong kinh DA

¢) Goi / 1a trung diém CD, chirg minh duoc AI //MC

= AADE céntai A = B,D,E e(4; 4B)
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DANG 2

LIEN HE GIUA PUONG KiNH VA DAY CUA PUONG TRON

e Bit ki duong kinh nao ciing 1a truc ddi xtmg cta dudng tron do.
e Trong cic day ctia dudng tron, day 16n nhat 1a dudng kinh cia dudng tron d6

B6 dé 1: Trong mot dudng tron, dudng kinh vudng goc véi mot day thi di qua trung diém cua day dy

C

0 _
D
Chirng minh:
Xét tam giac COD can tai O (OC=0D) va OB la dudong cao nén OB la dudng trung tryc cua
doan thing CD, do d6 OB 1a trung tuyén vi viy OB di qua trung diém CD .
B6 dé 2: Trong mot duong tron, duong kinh di qua trung diém ciia mot day khong di qua tim thi vudng

gbc vébi day ay.

\

Chirng minh:

Xét tam giac COD can tai O (OC =0D) va OB la duong trung tuyén nén OB la duong trung truc
ctia doan thang CD, do d6 OB vudng goc CD.
Chii y: Khi ding 2 bd dé trén thi phai chirng minh vi trong sach gido khoa khong c6 noéi dén ching.
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Bai 1. Cho duong tron (I) c¢6 cac ddy cung AB, CD, EF. Cho biét AB va CD di qua tdm I, EF khong di
qua I (Hinh v€). Hay so sanh d¢ dai AB, CD, EF.

E

Loi giai

Trong duong tron (I), AB va CD la duong kinh di qua tam I, EF 1a dy cung khong di qua I.

Do d6 AB = CD va EF < AB, EF <CD.

Vay EF < AB = CD.

Bai 2. Ban Minh Hién cang ba doan chi AB, CD, EF c6 d¢ dai lan luot 12 32 cm, 28 cm va 40 cm trén
mot khung théu hinh tron ban kinh 20 cm (Hinh v€). Trong ba day trén, ddy nao di qua tam ctua duong

tron? Giai thich.

Loi giai

Goi (O; R) 1a duong tron c¢6 ban kinh R = 20 cm, suy ra duong kinh 40 cm.

Taco EF=40cm=2.20 cm=2R.

Do do, trong ba day AB, CD va EF thi c6 day EF di qua tdm ctia duong tron.

Bai3. Cho dudng tron tim O ban kinh 3cm va hai ddy AB va AC. Cho biét AB=5cm AC =2cm,

hay tinh khoang cach tir O dén day 4B va day AC

Loi giai
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C

Goi OH,OK lan luot 1 khoang cach tir O dén 4B, AC
Vit

Tinh duoc: OH = T(cm);OK = Zﬁ(cm)

Bai 4. Cho duong tron tdm (O; R) va mot day cung

AB . Goi I 1atrung diém ctia AB Tia OI cit cung AB tai M

a) Cho R =5cm, AB = 6cm. Tinh d6 dai day cung MA

b) Goi N 1a diém ddi xtng cia M qua O, gia sit MA = Scm; AB = 6¢m . Tinh ban kinh R

Loi giai

V27
\_

o I M
B
- . ia . AB 6 .
a) Vi [ latrung diém cta diy 4B nén: I4=IB =7=5=3(0m) va Ol L AB

; AOIA(}=90°):>012 —OA 4> =52 —3 =42 = O] = 4em = IM =1em

] AAIM(}:900):>AM2 — AP+ IM? =3 +12 =10= AM =10
b) Goi E 1a trung diém cua diy AN
Ta c6: OE | NA;NE = EA=2,5cm

- Xét ANEO# ANIA(gg) = L =N _, o - MANE _ 2,53
NI NA NI

=3,125(cm).

Bai5. Cho duong tron tim O, hai diy 4B va CD vudng goc voi nhau & M. Biét
AB =18cm,CD =14cm, MC = 4cm . Hay tinh khoang cach tir tiam O dén mdi day AB va CD
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Loi giai
D 7 S
rd \\\

s A
\
II-' '|I
f 1
| ¥ 0 |
1 |
\ i
'|I‘ —l llln'
AN | M H /B

" _.'//
C ‘H‘x,__ -

Goi H va K lan luot 13 hinh chiéu cua O trén AB va CD

Ta cb: {OH 1 AB=> HA= HB =9cm
OK 1 CD = KD =KC =Tcm
Ma: KC =KM +MC = KM = KC —MC =7—4=3cm = OH = MK =3cm
Xét AOHB(H =90°) = OB> = OH’ + HB* = OB = OD = 3/10(cm)
Xét AOKD(K =90°) = OD* = OK” + DK> = OK =~/41(cm)
Bai 6. Cho nira duong tron (O), duong kinh 4B va mot day cung CD. Ké AE va BF vudng goc voi
CD lan luot tai E va F . Chimg minh:
a) CE = DF
b) E va F déu 6 ngoai (0O)

Loi gidi

O
w

A
a) Goi I 1a Trung diém CD = CI = ID
Xét hinh thang AEFB, I 1a trung diém EF = IE = IF = CE = DF
b) Ta cod EAB va FBA bu nhau nén c6 mot goc tu va mot géc nhon
Gia stt EAB >90° = AEAO c¢6 OE >0A=R= E & ngoii dudng tron ma OF = OF

Nén F ciing ¢ ngoai dudng tron.
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BAI TAP REN LUYEN

Bai 7. Quan sat hinh v€ bén dudi.
Y |
M
\. y
a) So sanh MN va OM + ON.
b) So sénh MN va AB.
Loi giai

a) Xét AOMN ta c6 MN < OM + ON (1) (B4t dang thirc tam giac).

b) Vi A, M, N, B cung thuoc duong tron (O) nén OA = OM = ON = OB.

Ta co: OM + ON = OA + OB.

Lai c6 AB=0A + OB, do do OM + ON < AB. (2)

Tu (1) va (2) suy ra MN < AB.

Bai 8. Cho duong tron (O) va day CD. T O ke tia vudng goc véi CD tai M, cit (O) tai H. Tinh

ban kinh R cia (O) biét: CD =16cm, MH = 4cm

Loi gidi

H
N

C

bat OHzx(cm).

Taco OM = (x —4)(cm)

Ap dung dinh ly Pythagore ta duoc: x =10(cm)

Bai 9. Cho dudng tron (O) ban kinh OA4=11cm. Diém M thoc ban kinh 4O va cach O khoang 7em.

Qua M ké day CD c6 do dai 18cm. Tinh do dai cac doan thang MC va MD

Loi giai
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C

Ké OE 1. CD,E e CD. Taco OC =1lem,CE =9em = OE = 23/10cm

OM =T7cm = ME =43cm = MC =6cm, MD =12cm

Hoac: MD =6cm,MC =12cm

Bai 10. Cho duong tron (O;R) co6 hai day 4B,CD bang nhau va vudng géc voi nhau tai /. Gia sir
IA=2cm, IB = 4cm. Tinh khoang cach tir tim O dén mdi day

Loi gidi

D
Goi OH,OK lan luot 1a khoang cach tir O dén 4B,CD
Ta c6: OH =OK =1(cm)
Bai 11. Cho duong tron tim O, dudng kinh AB . Dy CD cit AB tai M , biét MC =4cm, MD =12cm .
BMD =30°. Hay tinh :
a) Khoang cach tor O dén CD
b) Ban kinh cua (0)

Loi giai
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12

a. Goi OH 1a khoang cach tir O d&én CD = OH 1. CD = CH = HD =8 = MH = 4cm

Xét AMHO(H =90°), tan 30° = O _ on = ﬂ(cm)
MH 3
b. Ban kinh cua duong tron (O) chinh la doan OD

Ta di tinh d6 dai doan thing OD dua vao dinh 1y pytago.

2
Xét AOHD(H =90°) = OD* = OH?> + HD*(pytago) <> OD* = §* +($J — OD

Bai 12. Cho duong tron (O) c6 cac ddy AB =24cm,AC = 20cm, BAC <90° va O ndm trong géc BAC .
Goi M 1a trung diém ciia AC . Khoang cach tir diém M dén AB bang 8cm

a) Chirng minh tam giac ABC céan

b) Tinh ban kinh cua (O)

Loi giai

a)Vé MH | AB=H;CK 1 AB=K = MH la duong trung binh cua

ACAK = AM =10cm; AH = 6cm = AK =12cm = AK=%AB

Tu d6 chirg minh dugc A4BC can tai C
b) Tacd CK =2MH =16¢cm
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bat OC=x=0K =16—x= CO=12,5cm
Bai 13. Cho dudng tron tdm (O;R) , A va B di dong trén duong tron (O) thoa man AOB =120°. V&
OH 1L AB=H

a) Chimg minh A 1a trung diém cta 4B
b) Tinh OH,A4B va S, theo R

c) Tia OH cit duong tron (O;R) tai C. Ta gide OABC 14 hinh gi? Vi sao

Loi giai

RN

H

a) Taco AB la day cung ctia duong tron (0) : OH 1 AB = H la trung diém ctia doan thang AB

b) AOAB cantai O(OA=0B=R) cb: OH la dudng trung tuyén nén ciing la dudng phén gidc
= AOH = HOB = 408 = 60’

AHAO vudng tai H,c6 AOH =60° nén 1 nira tam gidc déu

:>QH=10A=1;MJ=i§OA=§&AB=2AH=J§2
2 2 2 2
%M=%0HAB=%%R$E=%§M(mm)

c)HC:OC—QH:R—%RzéR

0OACB c¢6 HA=HB;HO=HC = %R = 0OACB 1a hinh binh hanh

Ma: 04 =0B(=R)= 00ACB la hinh thoi.

Bai 14. Cho tam gidc ABC c6 tryc tim H va ndi tiép dudng tron (O) dudng kinh AD
a) Chung minh BHCD 1a hinh binh hanh

b) Ké duong kinh OI vudng goc BC tai I . Ching minh 7, H,D thing hang

c¢) Ching minh AH =20I

Loi giai
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A

S

I

BD//CH
a.Taco: = BHCD 1a hinh binh hanh
BH //CD

b. 7 14 trung diém cua BC = I 14 trung diém cua HD

c. Tacod OI 1a duong trung binh AMAHD = AH =201

Bai 15. Cho dudng tron (O) duong kinh 4B, day CD cit AB tai 1. Goi H,K theo thir ty 1a chan
duong vudng goc ké tir 4 va B dén CD. Chimg minh rang: CH = DK

Loi giai

C

Také OM vudng goc vo1 CD tai M = MC = MD (quan hé vudng goc gitra duong kinh va day)

Goi N 1a giao diém cua OM va AK

Xét AAKB = NA= NK

Xeét AdHK = MH = MK = MC - MH = MD - MH < CH = DK

Bai 16. Cho tam giac ABC (4B < AC) c6 hai duong cao BD va CE cit nhau tai truc tim H . Lay 7 1a
trung diém cta BC

a) Goi K la diém dbi xtg cia H qua 7 . Chirng minh t&r gidc BHCK 1a hinh binh hanh

b) Xéc dinh tdm O ciia dudng tron qua cac diém 4,B,K,C

¢) Ching minh: OI / /CH

d) Chung minh rang: BE.BA+CD.CA= BC*

Loi gidi
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HI = IK(gt)
a. Xét BHCK co: — BHCK 1a hinh binh hanh
BI =1C(gt)

b. Ta c6 AAKB,AACK vuodng tai B va C nén bon diém 4, B,K,C nam trén duong tron duong kinh AC
tam O.

c. Xét AAHB c6 Ol la duong trung binh = Ol // AH

d. Goi M 1a giao diém cua AH va BC

Ta co

ABMA# ABEC(gg) = BE.BA= BM .BC

ACMA# ACDB(gg) = CA.CD =CM .BC

= BE.BA+CD.CA=(BM +CM).BC = BC* (dpcm)

Bai 17. Cho ntra duong tron tim O duong kinh AB. Trén doan thing OA ldy diém C va trén doan
thing OB ldy diém D sao cho OC=0D. Tt C va D ké hai tia song song cit nira dudng tron & E va
F.Goi I latrung diém cua EF . Ching minh rang: S, +S,,, = EF.Ol

Loi giai

A C O D B

Vi 7 1a trung diém cta EF nén OI L EF
Ta co: CE//EF va O la trung diém ciia CD nén OCEFD 1a hinh thang
Lai c6 OI 1a duong trung binh cta hinh thang = OI //CE //DF

Ma OIJ_EF:>CEJ_EF;DFJ_EF:>OI=%(CE+DF)
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S = %CE.EF

= lDE.EF
2

SDEF

= Scgr +Sper = %CE.EF—F%DE.EF = %EF(CE+DF) = EF.Ol

Bai 18. Cho duong tron (O;R). Cac diém 4,B,C,D thudc (O;R). Tim gia tri 16n nhat cta dién tich tw

giac ABCD

Loi giai

V& AH | BD(H e BD),CK L BD(K € BD)

Goi 7 la giao diém cua AC,BD

Tacd: AH L HIl > AH < AI;CK 1L KI=>CK<CI=>AH+CK <AI+IC=A4AC
Ma AC,BD<2R (AC,BD la cac day cung cua duong tron (O;R))

Taco: S uep =S +Sscp = %BD.AH +%BD.CK = %BC (AH +CK) < %BD.AC

Do vy S 50p < %2R.2R =2R’

BD =2R
DAu ‘="" xay ra khi va chi khi { AC =2R < AC, BD 14 hai duong kinh vuéng géc nhau
H=I=K

Vay gid tri 16n nhat cua dién tich tir gidc ABCD 1a 2R*.
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DANG 3

VI TRi TUONG POI CUA HAI PUONG TRON

Bai 1. M5 ta vi tri twong ddi gitta mdi cdp dudng tron trong hinh chup bd cong chiéng Tay Nguyén

trong hinh v€ bén dudi.

Loi giai

Hinh a): Hai duong tron ¢ ngoai nhau.

Hinh b): Hai dudng tron tiép xic ngoai.

Hinh ¢): Hai duong tron cit nhau.

d) Mot cap duong tron khong giao nhau: Puong tron mau vang va dudng tron mau tim (qua lic).

Bai 2. Xac dinh vi tri twong d6i cua hai duong tron (O) va (O”) trong mdi hinh a, b, ¢, d:

. | . ) - I- = -II_ ( - 5 | -III ; - \I\ 3 .
<“> \ 4 v A 0 /| l \\ n‘_i’/ ] O / 0" {
e l““'.._ ./- I‘-- " ._--'.. " j E — .x'-_\ ’f'.l

™ .

Loi giai
a) Hai duong tron (O; R) va (0’; R’) khong ¢6 diém chung va 00’ >R + R’.
Do d6 hai duong tron (O) va (O’) ¢ ngoai nhau.
b) Hai dudng tron (O; R) va (O’; R?) ¢6 1 diém chung duy nhit va 00’ =R + R’.
Do d6 hai duong tron (O) va (O) tiép xtic ngoai.
¢) Hai duong tron (O; R) va (O’; R”) khong c6 diém chung va 00’ <R’ —R.
Do d6 duong tron (O”) dung duong tron (O).
d) Ta thay hai dudng tron (O) va (O’) c¢6 2 diém chung nén hai dudng tron (O) va (O’) cit nhau.
Bai 3. Xéc dinh vi tri twong dbi cia (O; R) va (O’; R”) trong mdi truong hop sau:

) 00’ = 18; R=10; R’ =6 b) 00’ =2;R=9;R’=3
¢) 00’ =13;R=8;R’ =5 d) 00’ =17;R=15;R’ =4,
Loi giai

a) Tacd 18 > 10 + 6 nén OO’ > R + R’, suy ra hai duong tron (O; R) va (O’; R’) ¢ ngoai nhau.
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b) Tacd 2 <9 -3 nén OO’ <R —R’, suy ra duong tron (O; R) dung duong tron (O’; R’).

¢) Tacd 13 =8+ 5nén OO’ =R + R’, suy ra hai dudng tron (O; R) va (O’; R”) tiép xtic ngoai.
d)Taco15-4<17<15+4nén R - R’ <00’ =R + R’, suy ra hai dudng tron (O; R) va (O’; R’) cét
nhau.

Bai4. Cho dudng tron (O;R) va (O R') cét nhau tai 4,B. Chimg minh OO’ 1a dudng trung truc cla

AB.
Loi giai

3,
/
\/
B

Ta co:

OA=0B=R

O0'A=0'B=R'

Do d6 0,0' thugc duong trung truc ciia 4B
Vay OO' 1a duong trung truc cua ddy AB.
Bai 5. Cho hai duong tron (O;13cm) va (O'15¢m) cét nhau tai 4, B sao cho 4B =24(cm). Tinh do

dai 0'0.

Loi gidi

AIO = 410" =90°
Goi I =00'N"AB = 1
4 :IB:EAB=12(cm)

T AAIO vudng tai I, taco: OI =~/13% —12° zx/E:S(cm)

Tir AAIO" vuong tai 7 ,taco: O'I =~/15" —12* =81 =9(cm)

Do d6 00'=5+9=14(cm).
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BAI TAP REN LUYEN
Bai 6. Tim s diém chung cua hai duong tron (O) va (O”) trong mdi trudng hop sau:
(0) (O) (O) (O) ()

(0) (0" (09

a) b) c) e)

Loi giai
Hinh a): Hai duong tron (O) va (O°) khong c¢6 diém chung.
Hinh b): Hai dudng tron (O) va (O’) khong c¢6 diém chung.
Hinh ¢): Hai duong tron (O) va (0°) ¢6 mot diém chung 13 diém M.
Hinh d): Hai dudng tron (O) va (0’) c6 mot diém chung 1a diém M.
Hinh e): Hai duong tron (O) va (0°) ¢6 hai diém chung 14 diém M va diém N.
Bai 7. Cho hai duong tron phan biét (O; R) va (O’; R’) véi R > R’. Hay so sanh OO’ voi R + R’ va R —
R’ trong mdi trudng hop sau:

Truong hop 1: (O; R) va (O’; R”) khong c¢6 diém chung (Hinh 1).

@@
a)

Hinh 1
Trwong hop 2: (0; R) va (0’; R”) chi ¢6 mot diém chung (Hinh 2).

b)

a) b)

Hinh 2
Truong hop 3: (O; R) va (O’; R”) c¢6 dung hai diém chung (Hinh 3).
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Hinh 3
Loi giai
— Truong hop 1: (O; R) va (O’; R”) khong c6 diém chung (Hinh 1).
Hinh 1a): OO’ >R +R’; OO’ >R - R’;
Hinh 1b): OO’ <R +R’; OO’ <R -R’.
— Truong hop 2: (O; R) va (O’; R”) chi ¢6 mot diém chung (Hinh 2).
Hinh 2a): OO’ =R +R’; OO’ >R - R’;
Hinh 2b): OO’ <R +R’; OO’ =R -R’.
— Truong hop 3: (0; R) va (O’; R”) ¢6 diing hai diém chung (Hinh 3).
OO0’ <R+R’;00’>R-R".
Bai 8. Cho hai duong tron (O; 11,5 cm) va (O’; 6,5 cm). Biét rang OO’ = 4 cm. Xét vi tri twong dbi cta
hai duong tron do.
Loi giai
Ta thay ban kinh cta hai duong tron (0) va (0°) lan luot AR = 11,5 cm var = 6,5 cm.
DoR-r=11,5-6,5=5(cm)va4 <5nén OO’ <R —r.
Vay duong tron (O; 11,5 cm) dung duong tron (O’; 6,5 cm).

Bai 9. Xac dinh vi tri twong dbi gitra hai duong tron (I; R) va (J; R”) trong mdi trudng hop sau:

a)lJ=5;R=3;R* =2 b)J=4;R=11;R’ =7
)lJ=6;R=9;R’ =4 dU=10;R=4;R’ =1.
Loi giai

a) Taco 5=3+2nénIJ =R +R’, suy ra hai duong tron (I; R) va (J; R”) tiép xuc ngoai.

b) Tac64=11-7nén1J =R —R’, suy ra hai duong tron (I; R) va (J; R”) tiép xuc trong.
c)Tacd:9-4<6<9+4nénR—R’<IJ<R+R’, suy ra hai duong tron (I; R) va (J; R’) cit nhau.
d) Taco: 10>4+ 1 nén IJ > R + R’, suy ra hai duong tron (I; R) va (J; R”) ¢ ngoai nhau.

Bai 10. Cho hai duong tron (O) va (O') cét nhau tai 4,B. Goi / 1a trung diém cua 00'. Qua 4 V&

dudng thang vudng goc véi 14 cit (0) tai C vacit (0') tai D. Sosanh AC va AD.

Loi gidi
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C

Ve 0MLAC=M:>MA=MC=%AC(1)

O'NJ_AD:N:>NA:ND=%AD (2)

Hinh thang OO'NM c¢6: 10 =10" va I4//OM //O'N = MA= NA

Tir (1)(2) = AC = 4D

Bai 11. Cho duong tron (O), duong kinh 4D = R . V& cung tron tim D ban kinh R cat (O) 9 BvacC
a) Tt gidc OBDC la gi ? visao ?

b) Tinh s6 do cac goc @); C/’B\O,@

¢) Chiing minh rang tam gidc ABC 1a tam giac déu

Loi giai

a) Xét 0OBDC, c6: OB =0C = DC = R = 0OBDC 14 hinh thoi
b) Xét AOBD, cb6: OB =0D = BD = R = AOBD la tam giac déu

— OBD = 60" = ODB = BC la tia phan gidc OBD

~ 1

— B, =B, =—OBD =30"
2

Ta ¢ Be(0)= ABD =90" = B, =30’
¢) OBDC 1a hinh thoi = OD L BC =1;IB = IC
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Xét AABC, co Al 1a dudong cao ddng thoi 1a dudng trung tuyén nén AABC can tai A

Ma ABC =B, + B, = 60° = AABC déu.
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BAI 2

VI TRi TUONG POI CUA PUONG THANG VA PUONG TRON

1. Puong thiang va duong tron cit nhau
Khi dudng thing va duong tron ¢ hai diém chung, ta noi dudng thang va dudng tron cit nhau.
Néu duong thang va dudng tron cit nhau thi mdi diém chung dugc goi 1a mot giao diém.

Nhén xét: Puong thing a cit dudng tron (O;R) khi khodng céch tir tim O dén duong thing @ nho hon

R vanguoc lai.

M \ x_; /_x

2. Puong thing va dwong tron tiép xiic nhau

[F}

Khi duong thang va dudng tron c6 dung mot diém chung, ta noéi dudng thang va dudng tron tiép xuc
nhau tai diém chung dé.

Néu duong thang va dudng tron tiép xtc nhau thi dudng thing duoc goi 1a tiép tuyén cua duong tron,
diém chung duoc goi 1 tiép diém.

Nhén xét: Dudng thing a tiép xtic véi duong tron (O;R) khi khodng céch tir tim O dén dudng thing

a bang R va nguoc lai.

3. Puwong thang va duong tron khong giao nhau

Khi duong thang va duong tron khong c6 diém chung, ta ndi dudng thang va dudng tron khong giao
nhau.
Nhan xét: Puong thang ¢ va dudng tron (O;R) khong giao nhau khi khoang cach tir tim O dén dudng

théng a 16n hon R va nguoc lai.

— "

-
v
“CL_/
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Béang tom vi tri twong doi duong thang va dudng tron
(d 1a khoang cach tir tim O dén dudng thing a)
H¢ thirc S6 diém chung Quan hé Hinh vé
Puong thang a cat dudng tron 0
d<R 2 . 2 R
(O;R) tai 2 diém a
Puong thang a tiép xac duong
d=R 1 .
tron (O;R)
i
Puong thiang a khong cit
d>R 0 . .
duong tron (O;R)
i
H

Trang 2
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Bai 1. Cho AABC vudng tai 4 c6 AB=3cm,AC =4cm. V& duong tron tam A4 ban kinh 2,8cm . Xac
dinh vi tri tuong d6i cuia dudong thing BC véi dudng tron tAm 4 ban kinh 2,8cm .

Bai2. Cho AABC vudngtai 4 c¢6 BD la duong phan gidc. Xac dinh vi tri twong ddi ciia dudng thing
BC va duong tron tam D ban kinh DA

Bai 3. Cho hinh thang vuéng ABCD c6 A=B= 90°, 4D = 2cm, BC = 6m,CD = 8cm . Chiing minh rang
AB tiép xuc v6i dudng tron duong kinh CD

Bai4. Chodiém M cach duong thing xy mot doan bang 6¢cm, vé duong tron (M ;IOcm)

a. Chimg minh rang duong tron tim M va dudng thang xy cit nhau

b. Goi hai giao diém 1a P va Q. Tinh PQ

Bai 5. Cho hinh vuéng ABCD, trén duong chéo BD liy diém I sao cho BI = BA. Puong thang ké
qua I vudng géc v6i BD cit AD & E.

a) So sanh: AE,EI,ID

b) Xac dinh vi tri trong déi clia dudng thang BD véi dudng tron (E;EA)

Bai 6. Cho doan thang 4B va trung diém O ciia AB. Trén cing mot nira mit phang bd AB vé tia
Ax,By vudng gboc voi AB. Trén cic tia Ax va By ldy theo thu ty hai diém C va D sao cho
COD =90°,ké OH 1 CD

a) Chung minh rang H thudc dudng tron tim O duong kinh AB

b) Xéc dinh vi tri trong doi ciia CD véi dudng tron (O)

BAI TAP REN LUYEN
Bai7. Ti di€ém 4 ndm bén ngoai duong tron (O;8cm) sao cho OA=12cm. Ké tia Ax tao véi OA
mot goc 30°. Goi H 1a hinh chiéu ctia O trén tia Ax. Xét vi tri tuong ddi clia tia Ax va dudng tron
(0).
Bai 8. Chodiém A4 cach duong thang xy mot khoang 12 cm
a) Chimg minh (4;13cm) cit dudng thang xy tai hai diém phan biét
b) Goi hai giao diém cua (4;13¢m) voi xy 1a B,C . Tinh d¢ dai doan thang BC
Bai 9. Cho A4ABC vuong can tai 4. V¢ tia phan giac Bl
a) Chig minh rang duong tron (I ;]A) tiép xtic véi duong thang 4B, AC
b) Cho biét 4B =a. Tinh I4 theo a.
Bai 10. Cho diém (0) cach duong thang a 1a 6¢m . V& dudng tron (O,lOcm)
a) Chirng minh rang (0) c6 hai giao diém véi duong thiang d

b) Goi hai giao diém noi trén 1a B va C. Tinh do dai BC
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Bai 11. Cho dudng thang d va dudng tron (O; R) khong giao nhau. 4 1a diém trén (O). Xéc dinh vi tri

diém A dé khoang cach tir A dén duong thang d 16n nhét
Bai 12. Cho diém A nam ngoai duong tron (O;R). Puong thing d qua A4, goi B va C 1a giao diém

ctia dudng thang d va dudng tron (O) . Xac dinh vi tri clia duong thing d dé tong AB + AC 16n nhat
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BAI 2

VI TRi TUONG POI CUA PUONG THANG VA PUONG TRON

1. Puong thiang va duong tron cit nhau
Khi dudng thing va duong tron ¢ hai diém chung, ta noi dudng thang va dudng tron cit nhau.
Néu duong thang va dudng tron cit nhau thi mdi diém chung dugc goi 1a mot giao diém.

Nhén xét: Puong thing a cit dudng tron (O;R) khi khodng céch tir tim O dén duong thing @ nho hon

R vanguoc lai.

M \ x_; /_x

2. Puong thing va dwong tron tiép xiic nhau

[F}

Khi duong thang va dudng tron c6 dung mot diém chung, ta noéi dudng thang va dudng tron tiép xuc
nhau tai diém chung dé.

Néu duong thang va dudng tron tiép xtc nhau thi dudng thing duoc goi 1a tiép tuyén cua duong tron,
diém chung duoc goi 1 tiép diém.

Nhén xét: Dudng thing a tiép xtic véi duong tron (O;R) khi khodng céch tir tim O dén dudng thing

a bang R va nguoc lai.

3. Puwong thang va duong tron khong giao nhau

Khi duong thang va duong tron khong c6 diém chung, ta ndi dudng thang va dudng tron khong giao
nhau.
Nhan xét: Puong thang ¢ va dudng tron (O;R) khong giao nhau khi khoang cach tir tim O dén dudng

théng a 16n hon R va nguoc lai.

— "

-
v
“CL_/

Trang 1



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cdnh Diéu
Béang tém vi tri twrong doi dwong thang va dudng tron
(d 1a khoang cach tir tim O dén dudng thing a)
H¢ thirc S6 diém chung Quan hé Hinh vé
Puong thang a cat dudng tron 0
d<R 2 o o R
(O;R) tai 2 diém a
Puong thang a tiép xac duong
d=R 1 .
tron (O;R)
i
Puong thiang a khong cit
d>R 0 . .
duong tron (O;R)
i
H

Trang 2
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Bai 1. Cho AABC vudng tai 4 c6 AB=3cm,AC =4cm. V& duong tron tam A4 ban kinh 2,8cm . Xac

dinh vi tri twong ddi cia duong thing BC véi dudng tron tim A ban kinh 2,8cm .
Loi giai

B

Vé AH la duong cao cua tam giac vuong ABC

1 1 :%+L:AH:2,4CM<2,8(CZ<I")

Ta co: = +
AH? AB* AC* 3 42

Do d6 duong thing BC va dudng tron (4;2,8cm) cit nhau.

Bai2. Cho AABC vudngtai 4 c6 BD la duong phan giac. Xac dinh vi tri twong ddi ciia dudng thang
BC va duong tron tdim D ban kinh DA

Loi gidi

V& DE L BC(E e BC)

D thudc tia phan giac ZB\C;DA 1 AB,DE | BC = DE =DA

Do d6 duong thing BC va dudng tron tim D ban kinh DA tiép xtc nhau.

Bai 3. Cho hinh thang vuong ABCD co6 A=B= 90°, AD =2¢m, BC = 6m,CD = 8cm . Chimg minh rang
AB tiép xuc v6i duong tron duong kinh CD

Loi giai
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A 2 D

-
B

Goi 7,K lan luot 1a trung diém ctia CD va AB

Ta c6: IK 1a duong trung binh cta hinh thang ABCD = IK = AD+BC _

4 (cm)
. CD
Lai ¢6: AD//IK,AD L AB= IK 1 AB;IK = T(= 4cm),IK 1 AB
Do d6 AB tiép xuc véi duong tron tam / duodng kinh CD.
Bai4. Cho diém M cach duong thing xy mot doan bang 6¢cm, vé duong tron (M ;IOcm)
a) Ching minh rang duong tron tim M va dudng thing xy cat nhau

b) Goi hai giao diém1a P va Q. Tinh PQ

Loi giai

a) Ké MH 1 xy = H = MH 1a khoang cach tir M dén xy

MH =6 .
{ M = MH < R= xy cét (0;10cm) tai P va Q

=
R =10cm

b) Xét tam gidc PMQcantai M va MH 1 PQ nén MH ciing la duong trung tuyén

= HP=HQ = %PQ

= PO =2.HQ

Xét AMHQ(f-\I =90") = HQ =\MQ* -~ MH* =8cm = PQ =16(cm)
Bai 5. Cho hinh vudéng ABCD, trén duong chéo BD liy diém I sao cho BI = BA. Pudng thiang ké
qua I vudng goéc voi BD cit AD & E.
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a) So sanh: AE,EI,ID

b) Xac dinh vi tri trong d6i ciia duong thang BD vé6i duong tron (E ; EA)

Loi giai

D C

a) Tacod: AdEB = AIEB(ch—cgv) = AE = EI(1)
AEID(I =90°), D, =45° = vudng can = IE = ID(2)
Tu (1)2) = AE=EI=1ID
b) Talai c6 El = EA= I e (E;EA)=> R = EI
mit khac: EI L BD = d = El = d = R= dudng thang BD tiép xtc véi (E; EA)
Bai 6. Cho doan thing AB va trung diém O cia AB. Trén cung mot nira mit phang bd AB V& tia
Ax,By vudng goc voi AB. Trén cic tia Ax va By ldy theo thtr ty hai diém C va D sao cho
COD =90°,ké OH 1 CD
a) Chimg minh rang H thudc duong tron tim O duong kinh 4B
b) Xac dinh vi tri twong d6i cua CD véi duong tron (0)

Loi gidi

a) Kéo dai DO cit AC ¢ E,tacod:

AAOE = ABOD(gcg) = E = D;0D = OE = AOHD = AOAE(ch— gn) = OH = OA = OB = H € (0; AB)
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b) Tacd H thude dudng tron (0), CD L OH tai H = khoang céch tir O dén CD bing ban kinh cua

(0). Vay CD tiép xuc véi (O) tai H.
BAI TAP REN LUYEN
Bai7. Tu diém 4 ndm bén ngoai duong tron (O;8cm) sao cho OA4=12cm. Ké tia Ax tao v6i OA

mot goc 30°. Goi H 1a hinh chiéu ctia O trén tia Ax. Xét vi tri tvong ddi cua tia Ax va dudng tron

(0).

Loi giai

T AAOH vudng tai H ,ta cd: OH = OA.sind =12.5in30° =12.0,5 = 6(cm)

= OH < R (bén kinh)

Véy tia Ax va dudng tron (O) cét nhau tai hai diém.

Bai 8. Cho diém A cach duong thing xy mot khoang 12 cm

a) Chimg minh (4;13cm) cit dudng thang xy tai hai diém phan biét

b) Goi hai giao diém cta (4;13¢m) véi xp 1a B,C . Tinh d¢ dai doan thdng BC

Loi giai

X J y

a)Ké AH 1 xy = AH =12cm < R = (A) cét xp tai hai diém B va C

b) Tinh dugc : BC =2.HC =10cm.

Bai 9. Cho A4ABC vuong can tai 4. V¢ tia phan giac Bl

a) Chimg minh ring duong tron (/;14) tiép xtc véi duong thing 4B, AC

b) Cho biét 4B =a. Tinh I4 theo a.
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Loi gidi

B C
a) Taco I4 L BA< I4=d(I,BA) < (1,14) tiép xtic voi BA tai 4
mat khac B/ 1a tia phan gidc cuia ABC
Do d6 duong tron (1 , IA) tiép xtic véi BC

b) Ap dung tinh chét tia phan giac trong AABC, ta cé:

A _IC _AC-1IA
IB BC ABA2

ﬁ_a—]A
a a2
PIAd=a—1I4
a
IA = a2 -1
V2 +1 (V2-1)

Bai 10. Cho diém (O) c4ch duong thang a 1a 6¢m . V& dudng tron (0,10cm)
a) Chirng minh rang (O) c6 hai giao diém véi duong thiang d

b) Goi hai giao diém néi trén1a B va C. Tinh d6 dai BC
Loi giai

a) Ké OH | a= OH =6c¢m 1a khoang cach tir tiam O dén duong thang a
Do 6<10= (O) c6 hai giao diém véi duong thing a

b) Vi OHLa:OHLBC:BH:HCzB—zc

Ap dung hé thic pythagore vao AOHC vudng tai H ¢ canh huyén OC =10cm , ta duoc:
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OC* =CH’ + HO’

10°=CH* + 6

CH® =8’

CH = 8(cm)(CH > 0)

Vay BC =16(cm).
Bai 11. Cho dudng thang d va dudng tron (O; R) khong giao nhau. 4 1a diém trén (O). Xéc dinh vi tri

diém A dé khoang cach tir A dén duong thang d 16n nhét

Loi gidi

e

H B

Goi H,B lan luot 13 hinh chiéu cia 4,0 trén duong thang d , ta c6: B ¢ dinh

AH 1 HB= AH < AB
Xét ba diém OA, B ta c6: AB<OA+OB = AH < R+ OB, R+ OB khong dbi

, H=B
Dau ‘=" xay ra & )
Onam giua Ava B
Vay khi 4 la giao diém cua tia d6i tia OB va dudng tron (O) (B 1a hinh chiéu cta (O) trén d) thi
khoang cach tir 4 dén d 16n nhat.

Bai 12. Cho diém A4 nam ngoai dudng tron (O;R). Puong thing d qua A, goi B va C 1a giao diém
ctia duong thang d va duong tron (0) . Xéc dinh vi tri ciia duong thang d dé tong AB+ AC 16n nhat
Loi giai

DV

D

V& duong thang qua 4 tiép xuc voi duong trontai D va D', tacdé D va D' cb dinh
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-Néu d trung véi AD hodc AD'

Ta c6 cac diém B,C,D trung nhau nén: AB+ AC =2AD =2AD'

- Néu d khéng trung véi AD hodc AD'

V& OH Ld(H ed). Tacé H latrung diém cua BC (din Iy dudng kinh vudng géc véi day cung) va co
OH <R = AB+ AC = AH + HB+ AH — HC =2AH

Xét AOAH vuong tai H = OH’> + AH® = OA’

Xét AOAD vuodng tai D => OD* + AD* = 04’

Do d6 : OH’ + AH> =0OD’ + AD* ,ma OH <OD =R = AH > AD = AB+ AC >2AD

Vay khi duong thfmg d tiép xuc véi duong tron thi 4B+ AC nhd nhat.
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BAI 3

TIEP TUYEN CUA PUONG TRON

1. Nhén biét tiép tuyén ciia duwdng tron

Pinh li: Néu mot duong thang di qua mot diém ciia duong tron va vudng goc véi ban kinh di qua

diém d6 thi duong thang Ay 1a tiép tuyén ctia dudng tron.

|" M

\ 2 ‘

Nhin xét: Néu mot duong thing 1a tiép tuyén ctia mot dudng tron thi dudng thang dé vudng goc véi ban
kinh di qua tiép diém.

2. Tinh chit ciia hai tiép tuyén cit nhau

Pinh li: Néu hai tiép tuyén ctia mot dudng tron cit nhau tai mot diém thi:

e Diém d6 cach déu hai tiép diém.

o Tia ké tir diém d6 di qua tam 1a tia phan gic ctia goc tao boi hai tiép tuyén.

e Tia ké tir tim di qua diém d6 1a tia phan gic ctia goc tao boi hai ban kinh di qua cac tiép diém.
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Hinh hoc 9 - Chwong 5: Duwong tron — Tw ludn cé 1oi gidi Cinh Diéu
CHU DE 1
TIEP TUYEN CUA DPUONG TRON

DANG 1
CHUNG MINH MOT PUONG THANG LA TIEP TUYEN CUA PUONG TRON

| — M
) |

Pé chimg minh dudng thang d 1a tiép tuyén ctia duong tron (O;R) tai tiép diém M , ta co thé lam
theo mot trong cac cach sau:

Céch 1: Chimg minh M ndm trén (O) va OM vudng goc v6i d tai M .

Cach 2: Ké OH vudng goc voi d tai H va ching minh OH =OM =R.

Cach 3: V& tiép tuyén d' cua (0) va ching minh d trung véi d'.

Bai 1. Trong hinh v& bén dudi, AB =9, BC = 12, AC = 15 va BC 1a duong kinh ctia duong tron (O).
Chtng minh AB 14 tiép tuyén ctia dudng tron (O).

A

C
Bai2. Cho duong tron tim (O) c6 bén kinh O4=R, ddy BC vudng géc v6i OA tai trung diém M
cua O4.

a) Tu giac OACB la hinh gi ? Vi sao ?

b) Ké tiép tuyén véi duong tron tai B, cit dudng thang OA tai E . Tinh d6 dai BE theo R.

Bai3. Cho (O;R) duong kinh AB. V& day AC sao cho CAB = 30", trén tia dbi cua tia BA iy diém

M sao cho BM = R. Chiing minh rang :
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Hinh hoc 9 - Chwong 5: Duwong tron — Tw ludn cé 1oi gidi Cinh Diéu

a) MC 1a tiép tuyén cua dudng tron (O).
b) MC* =3R°.
Bai4. Tu diém A4 & ngoai duong tron (O;R) Ve tiép tuyén AB (B 14 tiép diém), C la diém trén
duong tron (0) sao cho AC = AB.
a) Chung minh rang AC 1a tiép diém cta dudng tron (0) .
b) D 1a diém trén AC . Pudng thiang qua C vudng goc v6i OD tai M cat dudong tron (O) tai £
(E # C). Chimg minh ring DE 1a tiép tuyén cta dudng tron (0) .
Bai5. Cho tam giac ABC c6 hai duong cao BD,CE cit nhau tai H .
a) Chung minh bén diém A4, D, H, E cung nam trén 1 dudng tron.
b) Goi (O) la dudng tron di qua bon diém A4, D, H,E va M la trung diém ctia BC . Chimg minh ME la
tiép tuyén cta (0) .

BAI TAP REN LUYEN
Bai 6. Cho tam giac AABC c6 AB =6cm, AC =8cm,BC =10cm. V& dudong tron (B;BA). Chtrng minh
AC 1a tiép tuyén clia dudng tron (B).
Bai7. Cho duong tron (O) va mot day AB. Goi M 14 trung diém cta 4B, v& ban kinh OI di qua
M . T I v& duong thang xy//AB. Ching minh rang xy 1a tiép tuyén cta duong tron (O) .
Bai 8. Cho duong tron (O;R) duong kinh 4B va tiép tuyén xAy . Trén xy ldy mot diém M , ké day
cung BN song song v6i OM . Chimg minh MN 1a tiép tuyén ctia dudng tron (0) .
Bai9. Cho AABC cantai A c6 cac duong cao AH va BK citnhau tai /. Chitng minh
a) Puong tron duong kinh A7 diqua K.
b) HK 1a tiép tuyén cua duong tron dudng kinh A7 .
Bai 10. Cho A4BC, hai duong cao BD va CE cit nhau tai H .
a) Chimg minh rang bén diém 4,D, H,E cung nim trén mot duong tron duong kinh AH .
b) Goi M 1a trung diém ctia BC . Chtng minh rang MD 1a tiép tuyén cua duong tron dudng kinh AH .
Bai 11. Cho tam gidc ABC vudng tai 4, cd6 AB =8cm, AC =15¢m . V& duong cao AH . Goi D 1a diém
d6i xtmg voi B qua H . V& dudng tron duong kinh CD cit AC 6 E.
a) Chimg minh rang HE 1a tiép tuyén ctia duong tron.
b) Tinh HE .
Bai 12. Cho dudng tron (O) c6 day AB khac dudng kinh. Qua O ké dudng vudng goc véi 4B, cit tiép
tuyén tai 4 cta (0) ¢ C.

a) Chung minh CB 1a tiép tuyén cua duong tron .
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b) Cho bén kinh ciia (O) bang 15cm va ddy AB =24cm . Tinh d6 dai doan thing OC .

Bai 13. Cho AABC vuong tai 4, duong cao AH . Pudng tron tim [ duong kinh BH cit AB tai E,
duong tron tim J duong kinh HC cit AC tai F . Chimg minh rang:

a) AH latiép tuyén chung ctia hai dudng tron (I ) va (J ) tai H .

b) EF 1atiép tuyén ctia (1 ) tai £, tiép tuyén ciia (J ) tai F'.

Bai 14. Cho tam gidc ABC cén tai 4 ndi tiép dudng tron tdm (O). V& hinh binh hanh 4BCD, tiép
tuyén tai C cua duong tron cit duong thang 4D tai N . Ching minh rang :

a) Puong thang AD 1a tiép tuyén ctia dudng tron (0)

b) AC,BD,ON ddng quy.

Bai 15. Cho tam giac ABC cén tai 4. V& duong tron tim D dudng kinh BC cit AC va AB lan luot &
E va F.Goi H 1a giao diém cua BE va CF . Ching minh rang :

a)A,E,H,F cung thugc 1 dudong tron.

b) DE 1a tiép tuyén ciia dudng tron & cau a.

Bai 16. Cho A4ABC vudng tai A, AH 1a dudng cao, AB=8cm,BC =16¢m . Goi D 1a diém dbi xtimg
v6i B qua H . V& dudng tron duong kinh CD cit AC & E.

a) Chimg minh rang HE 1a tiép tuyén ctia duong tron.

b) Tinh do dai doan thang HE
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DANG 2

TINH PQ DAI POAN THANG, GOC LIEN QUAN TIEP TUYEN CUA PUONG TRON

Bai 1. Cho duong tron (O) duong kinh 4B =10cm va Bx 1a tiép tuyén cia (O) Goi C 1a mot diém
trén (O) sao cho CAB =30" va E 1a giao diém cua cac tia AC va Bx.

a) Tinh d¢ dai cac doan théng AC,EC va BC.

b) Tinh do dai doan thang BE .

Bai2. Cho dudng tron (O;R) va day 4B =§R. V& mot tiép tuyén song song véi AB, cit cac tia

OA,0B lan luot tai M va N . Tinh dién tich tam giac OMN .
Bai 3. Cho duong tron (O; 2cm) va mot diém A chay trén duong tron d6. Tir A vé tiép tuyén xp. Trén

xy ldy mot diém M sao cho AM =243 (cm). Hoi diém M di dong trén dudng nao khi A4 chay trén

(0).
Bai4. T mot diém A4 & bén ngoai duong tron (O;R), V& hai tiép tuyén AB,AC véi duong tron.
Puong thang vudng goc véi OB tai O cattia AC tai N . Puong thing vuéng goc véi OC tai O cit tia
AB tai M . Xac dinh hinh dang cua tr gidc AMON .
Bai5. Tiu mot diém 4 & bén ngoai duong tron (O;R), vé& hai tiép tuyén 4B, AC voi duong tron.
Pudng thang vudng goc v6i OB tai O cittia AC tai N . Pudng thang vudng goc véi OC tai O cit tia
AB tai M . Diém A phai cach O mdt khoang 1a bao nhiéu dé cho MN 1a tiép tuyén cua dudng tron
(0).
Bai 6. Cho duong tron (O) duong kinh 4B, vé CD L OA tai trung diém [ cia OA. Céc tiép tuyén
v6i duong tron tai C va D catnhau & M .
a) Chimg minh rang 4, B,M thang hang.
b) Tu gidc OCAD 1a hinh gi ?
c¢) Tinh CMD.
d) Ching minh duong thang MC 1a tiép tuyén ciia duong tron (B ; BI ) .

BAI TAP REN LUYEN
Bai7. Cho duong tron (O;R), ban kinh O4, ddy CD 1a trung truc cia O4. Ké tiép tuyén véi dudng
tron (0) tai C, tiép tuyén nay cdt duong thang OA tai L.
a) Chimg minh AOAC 1a tam giac déu.
b) Chirng minh tr gidc OCAD 1a hinh thoi.
c¢) Tinh CI theo R.
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Bai 8. Cho nira dudng tron tim O duong kinh AB va M 1a diém ndm trén (O). Tiép tuyén tai M cit
tiép tuyén tai 4 va B cua (O) lanlugt & C va D. Duong thing AM cit OC tai E, duong thing BM
cit OD tai F .

a) Chirng minh COD =90°.

b) Tu gidc MEOF 1a hinh gi?

¢) Chung minh OB 14 tiép tuyén cta duong tron duong kinh CD.

Bai 9. Cho dudng tron (O) dudng kinh AB. Lay M thudc (O) sao cho MA<MB. V& day MN
vudng goc v6i AB tai H . Puong thang AN cit BM tai C.Puodng thing qua C vudng goc véi AB tai
K vacéit BN tai D.

a) Chimg minh 4,M,C,K cung thugc 1 dudng tron.

b) Chimg minh BK 1a tia phan gi4c ciia MBN .

¢) Chimng minh AKMC can va KM 13 tiép tuyén cua (0)

d) Tim vi tri cuia M trén (O) dé tr gidc MNKC trd thanh hinh thoi.

Bai 10. Cho nira duong tron tm (O;R) duong kinh 4B . Mot dudng thing xy tiép xtc véi duong tron
tai C. Goi D va E lan luot 12 hinh chiéu ctia 4 va B trén xy. Chimg minh rang:

a) C 1a trung diém cua DE .

b) Tong AD + BE khong d6i khi C di dong trén nira duong tron.

¢) Tich 4.AD.BE = DE*.

Bai 11. Cho duong tron (O;R) va diy 4B =1,6R. V& mot tiép tuyén song song vi AB, nd cit cac tia
OA va OB theo thtrtu tai M va N . Tinh dién tich AMON .

Bai 12. Cho doan thang AB va trung diém O cia AB. Trén cing mot nira mit phang bd 4B vé tia
Ax, By vudng goc v6i AB. Trén cac tia Ax va By lay theo thir ty hai diém C va D sao cho
COD=90",ké OH 1. CD .

a) Chimg minh rang H thudc duong tron tim O duong kinh 4B .

b) Xac dinh vi tri twong d6i cua CD véi duong tron (0) .

Bai 13. Cho nira dudng tron tim O, duong kinh AB, M 1a 1 diém thudc ntra dudng tron, qua M vé
tiép tuyén véi nira duong tron. Goi D va C theo thir tu 1a cac hinh chiéu cia 4 va B trén tiép tuyén ay.
a) Chimg minh ring M 1a trung diém ciia CD .

b) Ching minh: AB=BC+ AD.

c) Giasu: AOM > BOM , goi E 1a giao diém ciia AD véi nira duong tron. Xac dinh dang cia tir giac
BDCE .
d) Xac dinh vi tri ciia diém M trén nira dudng tron sao cho tir gidc A4BCD c6 dién tich 16n nhét. Tinh

dién tich d6 theo ban kinh cua nira dudng tron da cho.
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CHU DE 2

TINH CHAT HAI TIEP TUYEN CAT NHAU

Tinh chét ciia hai tiép tuyén cit nhau

Gia thiét Tiép tuyén tai 4 va B cua (O) cat nhau tai M
(A va B latiép diém)
Két luan | - MA=MB

—~

_]\jle2

—~

- 0,=0,

- MO latrung truc cua AB

Chii y: MO 1a trung truc cia AB thi phai ching minh cht khéng duoc dung 13 gia thiét bai toan nhé. Ta
chung minh nhu sau:
AAMB can tai (do MA=MB) va MO 1a dudng phan gidc AMB (do M, =M,) nénla MO la trung

truc cua AB .

DANG 1

TINH PQ DAI, DIEN TiCH, GOC LIEN QUAN TiNH CHAT HAI TIEP TUYEN CAT NHAU

Bai 1. Tim gié tri cua x trong hinh v€ bén dudi.

A 4 B
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Bai 2. Cho tam gidc ABC c6 duong tron (O) nam trong va tiép xuc vdi ba canh cta tam gidc. Biet AM

=6 cm, BP =3 cm, CE = 8 cm (Hinh v&). Tinh chu vi tam giac ABC.

B 3em P C

Bai 3. Banh da cua mdt dong co dugc thiét ké c6 dang 1a mdt dudng tron tam O, ban kinh 15 cm dugc
kéo boi mot day curoa. Truc ctia md to truyén luc dugc biéu dién bai diém M (Hinh v&). Cho biét khoang
cach OM la 35 cm.

a) Tinh d6 dai ctia hai doan day curoa MA va MB (két qua lam tron dén hang phan mudi).

a) b)
b) Tinh s6 do AMB tao boi hai tiép tuyén AM, BM va s6 do AOB (két qua 1am tron dén phut).
Bai4. Cho duong tron (O). T mot diém M & ngoai (O), V& hai tiép tuyén ME,MF (E,F 1a céc
tiép diém ) sao cho EMO =30°. Biét chu vi tam gidc MEF 1a 30cm.

a) Tinh d¢ dai day EF .
b) Tinh di¢n tich AMEF .
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DANG 2
CHUNG MINH HAI POAN THANG BANG NHAU, HAI PUONG THANG SONG SONG,

VUONG GOC

Bai 1. Hai tiép tuyén tai B va C cta dudng tron (0) citnhau & 4.
a) Chimng minh 4O 1a trung tryc ciia doan thang BC .
b) V& dudng kinh CD ctia (O). Chimg minh BD//AO.
Bai2. Tiu 1 diém 4 nam ngoai dudng tron (O;R) v& hai tiép tuyén 4B, AC vé&i duong tron. Puong
thang vuoéng goc voi OB tai O cit AC tai N . Duong thang vudng goc voi OC tai O cat AB tai M .
a) Chig minh rang tr giac AMON 1a hinh thoi.
b) Piém A4 cach O mot khoang 1a bao nhiéu d¢ MN 1a tiép tuyén cua dudng tron (0) .
Bai 3. Cho nira duong tron tAm O, dudng kinh AB . V& céc tiép tuyén Ax, By véi nira dudng tron ciing
phia d6i v6i AB . Tirdiém M trén nira duong tron (M khac 4, B) vé tiép tuyén voi nira dudng tron, cat
Ax va By lanluottai C va D.
a) Chimg minh ring: ACOD# AAMB .
b) Ching minh MC.MD khong dbi khi M di dong trén nira dudng tron.
¢) Cho biét OC = BA=2R. Tinh AC va BD theo R.
Bai4. Tu diém P nam ngoai dudng tron (O;R) vé& hai tiép tuyén PA,PB voi A va B la cac tiép
diém. Goi H 1a chan dudng vudng goc vé tir 4 dén duong kinh BC . Ching minh rang PC ciat AH tai
trung diém I cua AH .

BAI TAP REN LUYEN
Bai 5. Cho tam gidc 4BC vudng tai 4, duong cao AH . V& (A, AH ), ké cac tiép tuyén BD va CE
v6i dudng tron (A) (D, E 1a cac tiép diém khac H).
a) Chung minh rang: D, 4, E thang hang.
b) Chtng minh DE 1a tiép tuyén cua duong tron véi dudng kinh BC .
Bai 6. Tir diém A nam ngoai duong tron (O;R) ké hai tiép tuyén AB,AC (v6i B va C la céc tiép
diém). K¢ BE L AC;CF L AB(E e AC,F € AB),BENCF = H.
a) Chirng minh t&r gidc BOCH 14 hinh thoi.
b) Chting minh ba diém 4,0, H thing hang.

¢) Xac dinh vi tri diém A dé H nim trén (0).
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Bai7. Ti diém A nam ngoai dudng tron (O;R) keé hai tiép tuyén AB,AC (véi B va C la céc tiép
diém). Qua diém M thudc cung nhd BC vé tiép tuyén véi dudng tron (O), cit céc tiép tuyén AB, AC

lan lugt tai D va E.

a) Chung minh chu vi AADE =2A4B.

b) Chiing minh rang: BOC =2DOE .

Bai 8. Cho tam gidc 4BC vudng tai 4, duong cao AH . V& duong tron (4; AH). Tt B,C keé céc tiép
tuyén BD,CE v6i (A) trong d6 D, E 1a céc tiép diem.

a) Chirg minh ba diém A4, D, E thang hang.

2
b) Chung minh: BD.CE = Df .

c) Goi M la trung diém cua CH . Pudng tron tim M duong kinh CH cdt (4) tai N véi N khic H .
Ching minh: CN //AM .

Bai 9. Cho dudng tron (0;2em) céc tiép tuyén MA,MB ké tit M dén dudng tron vudng goc véi nhau
tai M (A,B la cac tiép diém) .

a) Tir gidc MBOA 1a hinh gi? Vi sao?

b) Goi C la diém bat ky thudc cung nhd 4B . Qua C ké tiép tuyén v6i dudng tron cit MA, MB tai D va
E . Tinh chu vi tam gidc MDE .

¢) Tinh DOE .

Bai 10. Cho duong tron (O) va 1 di€ém A4 ndm ngoai duong tron (O). Ké céc tiép tuyén AB, AC véi
(O) trong d6 B,C 1a céc tiép diém.

a) Chung minh dudng thang OA 14 trung tryc cua BC .

b) Goi H la giao diém cia 40 va BC. Biét OB =2cm,OH =1cm, tinh chu vi va dién tich tam gidc
ABC vadién tich tor gidc 4BOC .

Bai 11. Tr diém 4 ndm bén ngoai duong tron (O). Ké céc tiép tuyén AM, AN véi dudng tron d6
(M, N 1a céac tiép diém) .

a) Chig minh rang: 04 L MN .

b) V& dudng kinh NOC . Chirng minh rang MC //AO .

c¢) Tinh d6 dai céc canh cta tam gidc AMN biét OM =3cm, 04 ="5cm .

Bai 12. Cho dudng tron (O; R) dudng kinh 4B . Ké tiép tuyén Ax,lay P trén Ax (AP>R). T P ké
tiép tuyén PM véi (O).

a) Chung minh riang bn diém A4, P,M,0 cung thudc 1 duong tron.

b) Chimg minh: BM //OP .
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¢) Puong thang vuong goc véi AB tai O cat tia BM tai N . Ching minh t&t gidc OBNP 1a hinh binh

hanh.
d) Gia sit AN cit OP tai K; PM cit ON tai I; PN cit OM tai J.Chung minh /,J,K thang hang.

Bai 13. Cho dudng tron (O;R). Tir 4 trén (0), ké tiép tuyén d véi (O). Trén duong thing d lay diém
M bat ky (M khac A), ké cat tuyén MNP, goi K 1a trung diém cua NP, ké tiép tuyén MP, ké
AC L MB,BD 1 AM . Goi H la giao diém cua AC va BD, I 1a giao diém cia OM va AB.

a) Chimg minh bén diém 4,M,B,0 cung thudc 1 dudng tron.

b) Ching minh nam diém O, K, 4, M, B cung thudc 1 duong tron.

¢) Ching minh: OI.OM = R*> va Ol.IM =14".

d) Chiing minh OAHB 1a hinh thoi.

e) Chung minh ba diém O, H,M thang hang.

Bai 14. Cho (O;R) va M la mot diém di dong trén duong thing d c6 dinh nim ngoai (0). T M ké
cac tiép tuyén MA, MB véi dudng tron (0) (A, B 1a cac tiép diém). Goi H 1a hinh chiéu vudng goc clia
(O) trén d , day cung AB cit OH,OM lan luot tai 1,K . Chimg minh

a) OI.OH = OK.OM =R’
b) AB luon di qua mot diém ¢ dinh khi M di dong trén d .
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CHU DE 3
BAI TOAN LIEN QUAN VI TRi TUONG POI VA TIEP TUYEN CHUNG CUA HAI PUONG

TRON

Tiép tuyén chung ciia hai dwong tron la duong thang tiép xic véi ca hai duong tron d6. Ta c6 cac
truong hop tiép tuyén chung cta hai dudng tron nhu sau:

1) Hai dudng tron cit nhau c6 hai tiép tuyén chung ngoai.

2) Hai duong tron tiép xuc ngoai co hai tiép tuyén chung ngoai va mét tiép tuyén chung.

<
/

3) Hai dudng tron tiép xtc trong chi ¢ mét tiép tuyén chung.

Chu y:
e Hai dudng tron chira nhau khong c6 tiép tuyén chung.

e Hai dudng tron ddng tam khong co tiép tuyén chung.
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DANG 1

CAC BAI TOAN LIEN QUAN PEN HAI PUONG TRON TIEP XUC NHAU

Bai 1. Cho hai duong tron (O0;8cm) va (O';5cm) tiép xtic ngoai tai M . Goi AB la tiép tuyén chung
cua hai dudng tron (A €(0);Be (O')). Tinh d6 dai 4B (lam tron két qua dén chit s6 thap phan thir hai)
Bai 2. Cho hai duong tron (0) va (0') tiép xtic ngoai tai 4. Ké cac duong kinh AOB, 40'C. Goi
DE 1a tiép tuyén chung ctia hai duong tron. Goi M 1a giao diém ctia BD va CE.

a) Tinh DAE .

b) T gidc ADME 1a hinh gi ? Vi sao ?

¢) Ching minh rang MA 1a tiép tuyén chung ctia hai dudng tron.

dv Chung minh: MD.MB = ME.MC .

ev Goi H 14 trung diém ctia BC, chimg minh ring MH 1 DE .

Bai3. Cho hai duong tron (O;5cm) va (O';3cm) tiép xc ngoai tai 4. V& tiép tuyén chung ngoai

BC(Be(0);Ce(0")). V& duong tron (7;r) tiép xtc v6i BC tai M va tiép xiic ngodi v6i hai duong
tron (O) va (0') tai N va P. Tinh do dai  (lam tron két qua dén chit s6 thap phan thi hai).

Bai4. Cho ba diém J,I1,J' cung nam trén 1 duong thfmg theo tht tu d6. Cho biét 1/ =10cm,
[J'=4CM . V& dudng tron (O) duong kinh 1J va dudng tron (O') duong kinh 1J'.

a) Chimg minh (O) va (O") tiép xtic ngoai & 1 .

b) Goi 4 1a 1 diém trén dudng tron (O) ,tia Al cat (O') & A'. Ching minh rang AALJ# AA'1J".

¢) Qua diém 7 ké 1 cat tuyén cit (0) & B (B va A thudc hai nira mit phang bo 1J), cat duong tron
(0') ¢ B'. Chimg minh: AIAB# AIA'B'.

d) Chtng minh rang: AOAB# AO; A'B’.

e) T gidc ABA'B' 1a hinh gi vi sao ?

BAI TAP REN LUYEN
Bai 5. Goi O la trung diém cua doan thang AB . V& cac duong tron (0;04) va (B;BA). Ké mot doan
thing qua A cét hai duong tron (O) va (B) théo tht ty tai € va D.
a) Chimg minh Hai duong tron (O) va (B) tiép xuc tai 4.
b) Chung minh 4B =CD.

¢) Chung minh OC//BD .
Bai 6. Cho hai duong tron (0) va (0") tiép xtic ngoai tai A. V& hai ban kinh OM va O'N song song

v6i nhau thudc cing mot nira mit phiang c6 by 0O'. Tam gidc MAN 13 tam giac gi?
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Bai7. Cho hai duong tron (O;R) va (O%R) tiép xtc ngoai tai M . K¢ tiép tuyén chung ngoai 4B va
CD voi A,Ce(O) va B,De(O').

a) Chung minh AIBD# AIAC .

b) Chung minh ABO'D# AAOC .

¢) Chung minh BD//AC .

Bai 8. Cho hai duong tron tdm O, va tam O, tiép xtic ngoai tai 4. Tiép tuyén chung ngoai c6 tiép diém
v6i hai dudng tron 1an lugt & M va N . Tiép tuyén chung trong cuia hai dudng tron tai 4 cat MN tai [ .
a) Chung minh tam gidc MAN va OIO' la cac tam giac vudng.

b) Xéc dinh vi tri tuong ddi cuia duong thang MN voi duong tron duong kinh 00" .

c) Tinh S, biét ban kinh ctia hai dudng tron tim O va O' lan lugt bang 48cm va 27cm.

Bai 9. Cho dudng tron (O) dudng kinh 4B va C 1a diém ndm gilta 4 va O. V& duong tron tam (/)
c6 duong kinh CB.

a) Xét vi tri twong ddi cua (1) va (0).

b) K¢ ddy DE cua (O) vudng goc véi AC tai trung diém H cua AC . Tt gide ADCE 1a hinh gi?

¢) Goi K 1a giao diém cua doan thang DB va (7). Ching minh ba diém E,C,K thang hang.

d) Chimg minh HK 1 tiép tuyén cta (7).

Bai 10. Cho dudng tron (O) va (0") tiép xtc ngoai tai 4. K& tiép tuyén chung ngoai BC véi B thudc
(O) , C thudc (O') . Tiép tuyén chung trong tai A cit tiép tuyén chung ngoai BC ¢ I .

a) V& duong kinh BOD va CO'E . Ching minh cac bo ba diém B, A4, E va C, A, D thang hang.

b) Chting minh ABAC,ADAE c6 dién tich bang nhau.

¢) Goi K 1a trung diém ciia DE . Chirng minh duong tron ngoai tiép AOKO' tiép xtc véi BC .

d) Cho O4=4,5cm;0'A=2cm . Tinh AI,BC,CA.

Bai 11. Cho hai dudng tron (O;R) va (O'r) tiép xtc ngoai véi nhau tai 4. V& tiép tuyén chung ngoai
BC v6i Be(0),C e(0'). Pudng thing vudng goc véi 00" ké tir A cit BC & M .

a) Tinh MA theo R va r.

b) Tinh dién tich t&r gidc BCO'O theo R va r.

c¢) Tinh dién tich ABAC theo R va r.

d) Goi / la trung diém ctia OO'. Chimg minh rdng BC la tiép tuyén cta duong tron (1;IM ).

Bai 12. Cho 3 diém 4, B,C theo tht ty d6 trén mot duong thang va 4B =4BC. Trén cung mot nira mat
phang bd AC v& nira dudng tron tim O duong kinh 4B va nira duong tron tim O' ¢ duong kinh BC.

Tiép tuyén chung cta hai ntra dudong tron c6 tiep diém voi dudng tron (0) ¢ F vo&i ntra duong tron
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(0') ¢ G, cit cac tiép tuyén v& tir 4 va C clia hai nira dudng tron d6 & D va E . Tiép tuyén chung ciia
hai nira duong tron & B cat DE ¢ 1 .

a) Ching minh céc tam giac OIO', OID, O'IE la céc tam gidc vudng.

b) bat O'C =a (ala dd dai cho trude). Tinh BI,EG va AD theo a.

c¢) Tinh dién tich tir gidc ADEC theo a.

Bai 13. Cho hai duong tron (O;R) va (O';R') tiép xtic ngoai tai 4. V& tiép tuyén chung ngoai tiép xuc
(0) va (0") lanlugt & B va C. Tiép tuyén chung trong cit BC ¢ I.Goi E,F thi ty 1 giao diém cia
10 v61 AB cua 10' voi AC.

a) Chtrng minh bon diém A, E,1,F cung thuoc mdt duong tron, xac dinh tam K cua dudng tron nay.

b) Chimg minh: [E.IO+IF.1'0 = %(ABz +4C?).

¢) Goi P la trung diém ctia OA4. Chimg minh PE tiép xtc véi (K).

d) Cho 0O’ ¢6 dinh va c6 d6 dai 2a. Tim diéu kién cia R va R' dé dién tich tam gidc 4ABC 16n nhat.
Bai 14. Cho dudng tron (O;R) duong kinh 4B, C 1a mét diém bat ky ndm gitta 4 va B. V& duong
tron tdm / , dwong kinh C4 ; duong tron tdm (K ) , duong kinh CB.

a) Hai duong tron (7) va (K) c6 vi tri nhu thé nao déi véi nhau.

b) Puong vudng goc véi 4B tai C cét duong tron (O) & D va E. DA cat dudng tron (1) & M, DB
cat duong tron (K) & N .

c¢) Xac dinh vi tri cua C trén duong kinh 4B sao cho MN ¢6 do dai 16n nhéat.

d) Xac dinh vi tri ciia diém C trén duong kinh 4B sao cho ti giac DMCN c6 dién tich 16n nhat.
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DANG 2

CAC BAI TOAN LIEN QUAN PEN HAI PUONG TRON CAT NHAU

Bai 1. Cho hai duong tron (O;IZCm) va (O';Scm) , 00'=13cm .

a) Chimng t6 rang hai duuong tron (O) va (O') ct nhau tai hai diém phén biét.

b) Goi 4,B la giao diém ctia hai duong tron (O) va (O'). Chimg minh rang OA4 14 tiép tuyén cua
dudng tron (0'), O4 1a tiép tuyén ctia dudng tron (O). Tinh d6 dai 4B .

Bai 2. Cho hai dudng tron (O) va (0") cit nhau tai 4 va B. Mot dudng thang di qua 4 (khong di
qua hai tam) cit (O) tai C va cit (0') tai D. V& cac duong kinh AOE va AO'F .

a) Chimg minh ba diém E, B, F thing hang.

b) Chung minh EC//FD.

c¢) Ching minh 0OO0'= %EF .

Bai 3. Cho hai duong tron (O) va (0') giao nhau tai M va N.Goi / 1 trung diém ctia OO'. Puong
thang ké qua M vudng gboc MI cat duong tron (O) va (0') lan luot & 4 va B. Hai duong thang
vuong goc véi AB tai A va B cit dudng tron (0) & P, (0') ¢ 0.

a) Chimg minh rang M 14 trung diém ctia 4B .

b) MI cat PQ & E, chimg minh: EP = EQ .

c¢) Chimg minh: /H =IK .

Bai4. Cho goc vuong xOy . Ly cac diém 7 va K lan luot trén cac tia Ox,Oy . Pudng tron (I ;OK )
cit tia Ox tai M (/ nam gitra O va M), dudng tron (K;OI ) cat tia Oy tai N (K nam giita O va
N).

a) Chimg minh (/) va (K) ludn cat nhau.

b) Tiép tuyén tai M cia (/), tiép tuyén tai N cia (K) cdt nhau tai C. Chimg minh t&r gidlc OMCN 1a
hinh vudng.

¢) Goi 4,B 1a cac giao diém cia (I ) va (K ) trong 46 B & mién trong goc xOy . Chimg minh ba diém
A,B,C thing hang.

d) Gia sit 7 va K theo thtr tu di dong trén cac tia Ox va Oy sao cho OI + OK =a khong doi. Chimg

minh duong thang 4B 1udn di qua mot diém cb dinh.
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BAI TAP REN LUYEN
Bai 5. Cho hai dudng tron (O;R) va (O';R) cit nhau tai 4 va B sao cho tdm dudng tron nay nim
trén duong tron kia. Tinh theo R dién tich tir gidc O40'B.
Bai 6. Cho hai dudng tron (O) va (O') catnhau & 4 va B (O va O' thudc hai nira mit phiang bo
AB). Ké cac duong kinh BOC va BO'D.
a) Chimg minh rang ba diém C, 4, D thang hang.
b) Biét 00" =5cm,OB = 4cm,0' B =3cm . Tinh dién tich tam giac BCD.
Bai7. Cho hai dudng tron (O) va (O') cdtnhautai 4 va B. Goi M la trung diém ciia OO'. Pudng
thing qua A cét cdc duong tron (O) va (0') lanlugt & C va D.
a) Khi CD 1 AB . Ching minh: AC = AD.
b) Khi CD di qua 4 va khong vudng goc véi MA. V& dudng kinh AE cua (O), AE cit (0') & H. V&
dudng kinh AF cta (0'), AF cét (0) 6 G.
- Chimg minh 4B, EG,FH déng quy.

- Tim vi tri cia CD dé doan CD c6 d6 dai 16n nhét.
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DANG 3

CAC BAI TOAN LIEN QUAN PEN HAI PUONG TRON KHONG CAT NHAU

Bai 1. Cho hai duong tron (O;R) va (O';r) 6 ngoai nhau. Goi MN la tiép tuyén chung ngoai, EF 1a
tiép tuyén chung trong (M va E thudc (0), N va F thudc (0;)). Tinh ban kinh ctia duong tron (O)
va (0") trong céc truong hop sau:
a) 00'=10cm,MN =8cm,EF =6cm .
b) OO'=13cm,MN =12cm, EF =5cm.
Bai2. Cho hai dudng tron (O) va (O') nim ngoai nhau. K¢ céc tiép tuyén chung ngoai 4B va CD
(4,Ce(0);B,De(0")). Tiép tuyén chung trong MN cit AB,CD theo tht tu tai E,F,
(M €(0),Ne (0')). Chtng minh:
a) AB = EF .
b) EM = FN.

BAI TAP REN LUYEN
Bai 3. Cho hai dudng tron (O;6cm) va (O'2c¢m) ndm ngoai nhau. Goi 4B 1a tiép tuyén chung ngoai,
CD 14 tiép tuyén chung trong cua hai duong tron (A4,C e (0);B,De(0")). Biét AB=2CD, tinh d6 dai
doan ndi tim 00'.
Bai4. Cho hai duong tron ddng tim O, c¢6 ban kinh lan luot 14 R va r. Day MN cia dudng tron 16n
cat duong tron nho tai 4 va B. Goi BC 1a duong kinh cta duong tron nho. Tinh gia tri cua biéu thirc

(Ac2 + AM? +AN2) theo R va r.
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BAI 3

TIEP TUYEN CUA PUONG TRON

1. Nhén biét tiép tuyén ciia duwdng tron

Pinh li: Néu mot duong thang di qua mot diém ciia duong tron va vudng goc véi ban kinh di qua

diém d6 thi duong thang Ay 1a tiép tuyén ctia dudng tron.

|" M

\ 2 ‘

Nhan xét: Néu mot duong thing 12 tiép tuyén ctia mot dudng tron thi dudng thang d6 vudng goc véi ban
kinh di qua tiép diém.

2. Tinh chit ciia hai tiép tuyén cit nhau

Pinh li: Néu hai tiép tuyén ctia mot dudng tron cit nhau tai mot diém thi:

e Diém d6 cach déu hai tiép diém.

o Tia ké tir diém d6 di qua tam 1a tia phan gic ctia goc tao boi hai tiép tuyén.

e Tia ké tir tim di qua diém d6 1a tia phan gic ctia goc tao boi hai ban kinh di qua cac tiép diém.
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CHU BE 1
TIEP TUYEN CUA PUONG TRON

DANG 1
CHUNG MINH MOT PUONG THANG LA TIEP TUYEN CUA PUONG TRON

| — M
) |

Pé chimg minh dudng thang d 1a tiép tuyén ctia duong tron (O;R) tai tiép diém M , ta co thé lam
theo mot trong cac cach sau:

Céch 1: Chimg minh M ndm trén (O) va OM vudng goc v6i d tai M .

Cach 2: Ké OH vudng goc voi d tai H va ching minh OH =OM =R.

Cach 3: V& tiép tuyén d' cua (0) va ching minh d trung véi d'.

Bai 1. Trong hinh v& bén dudi, AB =9, BC = 12, AC = 15 va BC 1a duong kinh ctia duong tron (O).
Chtng minh AB 14 tiép tuyén ctia dudng tron (O).

Xét AABC co:

AB?+BC?=9% + 122 =225;

AC? =15%=225.

Do d6 AB? + BC? = AC?,

Theo dinh li Pythagore d4o, ta c6 AABC vudng tai B.
Suy ra AB L BC hay AB L OB.
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Xét dudng tron (0) co AB L OB tai B thudc duong tron (O) nén AB 1a tiép tuyén cua duong tron (O).
Bai 2. Cho duodng tron tam (0) ¢6 ban kinh O4 =R, diy BC vudng goc véi OA tai trung diém M
cua O4.
a) Tt gidc OACB 1a hinh gi ? Vi sao ?
b) Ké tiép tuyén véi duong tron tai B, cat dudng thang OA tai E . Tinh d dai BE theo R.

Loi giai

B

(@)

a) OA vuodng goc véi BC tai M = M 1a trung diém ciia BC = OOCAB 1a hinh thoi

b) Tinh duoc: BE = R\/3

Bai3. Cho (O;R) duong kinh AB. V& ddy AC sao cho CAB=30°, trén tia ddi cta tia BA 14y diém
M sao cho BM = R. Chimg minh rang :

a) MC 1a tiép tuyén cua dudng tron (O).

b) MC* =3R".

Loi giai

a) Ta c6: ACB=90° = ABC = 60° = ABOC déu = BC = OB = BM =R

Viay AOCM vudng tai C (duong trung tuyén Gng véi canh huyén) = OM L OC = MC 1a tiép tuyén
cua duong tron (O)

b) ABMC céantai B= BCM =M =30"

ABCM# ACAM (gg) = MC_MB _ ¢ - MAMB = 3R

M4  MC
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Bai4. Tu diém A4 & ngoai dudng tron (O;R) V& tiép tuyén AB (B la tiép diem), C 1a diém trén
duong tron (O) sao cho AC = AB.

a) Ching minh rang AC 12 tiép diém cua duong tron (0) :

b) D 1a diém trén AC . Puong thang qua C vudng goc véi OD tai M cat dudng tron (0) tai £

(E # C). Ching minh rang DE 1a tiép tuyén ctia dudng tron (0) .

Loi giai

C
a) Xét AOAC va AOAB , co: OC = OB(= R);OA :chung; AC = AB(gt) = AOAC = AOAB(CCC)

= OCA=0BA=90" = AC 1a tiép tuyén ciia duong tron (O)

b) OD L EC(gt) va ACOE can tai O = M la trung diém ctia EC

OD 1a dudng trung truc cia doan thing EC = DE = DC = OED = OCD = 90" (tinh chét d6i xtng truc)
Vay DE 1a tiép tuyén cta dudng tron (0) :

Bai 5. Cho tam gidc ABC c¢6 hai duong cao BD,CE cit nhau tai H.

a) Chung minh bén diém A4, D, H, E cung nam trén 1 dudng tron.

b) Goi (O) la dudng tron di qua bon diém A4, D, H,E va M la trung diém ctia BC . Chimg minh ME la
tiép tuyén cta (0) .

Loi gidi

M
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a) X6t AADH(H =90°)= D e (O;ATHJ;AAEH(ZZ = 90"): Ee (O;ATHJ

. Vay 4 diém 4,D,H,E cung thudc 1 dudong tron
b) Xét ABEC(Z? = 900), M 1a trung diém ctia BC = EM = MC = AEMC can tai M = CEM = ECM
Talai c6 AAOE cantai O = AEO = EAO
Mit khac EAO = EAM (cing phu v6i ABC )va AEO +OEC =90° = OE L ME = ME 1a tiép tuyén
cua dudng tron (0)
BAI TAP REN LUYEN
Bai 6. Cho tam gidc AABC ¢6 AB = 6cm, AC =8cm, BC =10cm. V& dudng tron (B; BA). Chimg minh
AC 1a tiép tuyén cua duong tron (B ) .
Loi giai

A

Xeét AABC co:

BC? =100

AB® + AC* =36+64 =100

Do d6 BC* = AB* + AC?

Theo dinh li Pythagore ddo, ta c6 AABC vuodng tai 4.
= BAC=90" = BA L AC

Vay AC 1a tiép tuyén cta dudng tron (B ) .
Bai 7. Cho dudng tron (O) va mot ddy AB. Goi M la trung diém ciia AB, v& ban kinh OI di qua
M . Tt I v& duong thang xy//AB. Ching minh rang xy 1a tiép tuyén ctia dudng tron (0) .

Loi gidi
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Xét duong tron (O) ,taco OI L AB (duong kinh di qua trung diém cua day thi vudn goc véi day)

Ma xy//AB = OI L xy = xy la tiép tuyén ctia duong tron.

Bai 8. Cho duong tron (O;R) dudng kinh AB va tiép tuyén x4y . Trén xy lay mot diém M , ké day
cung BN song song véi OM . Chimg minh MN 14 tiép tuyén ctia dudng tron (O).

Loi giai
y
M:
|
A
U B

Vi BN //OM = AOM = ABN:MON = ONB

Ma AOBN can tai O = OBM = ONB = MON = AOM

Ta cb: AOAM = AONM(OA = ON = R; AOM = MON;OM : chung) = ONM = OAM

Ta lai co: OAM =90° (vi xy 1a tiép tuyén tai 4), nén ta co: ONM =90° < MN L ON
Vay MN 1a tiép tuyén ctia dudng tron (0) .

Bai9. Cho AABC cantai A c6 cac duong cao AH va BK cit nhau tai /. Chitng minh
a) Puong tron duong kinh A7 diqua K.

b) HK 1atiép tuyén cua duong tron dudng kinh A7 .

Loi giai
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a) Chirng minh duogc: BKA =90"
b) Goi O 1a trung diém cua Al . Ta cé:

- OK =04 = OKA = O4K

- @:ﬁﬁ{ (cung phu voi A/C73)

HB = HK = HBK = HKB = OKA = HBK = HKO =90’

Bai 10. Cho A4BC, hai dudng cao BD va CE cit nhau tai H .

a) Chung minh riang bén diém A,D,H,E cung nim trén mot dudng tron duong kinh AH .

b) Goi M 1a trung diém ctia BC . Chimg minh rang MD 1a tiép tuyén ctia duong tron duong kinh AH .

Loi giai

a) Goi O la trung diém cua AH

1
Xét AADH va AAEH vuongtai D va E taco: OD=0OFE =04=0H :EAH
Suy ra bén diém 4, D, H,E cing nam trén mot dudng tron duong kinh 4H

. 1
b) Tam giac DBC vudng tai D ¢6 DM 1a duong trung tuyén nén MD = MB = EBC

Ta c6: ODA=0AD (AOAD can)
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OAD = DBC (phu v6i ACB)

DBC = BDM (Vi AMBD cén)

Do d6: ODA = BDM

Ta c6: ODA+ODB =90' (BD L AC)=> BDM + ODB =90 (OD4 = BDM |

Hay ODM =90° = MD L OD

Vay MD la tiép tuyén ctia dudng tron duong kinh AH .

Twong ty ta chimg minh duoc ME 1a tiép tuyén cua dudng tron dudng kinh AH .

Bai 11. Cho tam gidc ABC vuong tai 4, c6 AB =8cm, AC =15¢m . V& duong cao AH . Goi D 1a diém
d6i ximg v6i B qua H . V& dudng tron duong kinh CD cat AC & E .

a) Ching minh rang HE 1a tiép tuyén cta dudng tron.

b) Tinh HE .
Loi giai
A
1 F
E
1
2
B ¢ s C

H D (0)

a) Ta co E thudc duong tron (0) — DEC =90" = DE//AB

+ Goi F 1a trung diém cia AE=HF la dudng trung binh ctia hinh thang
ABDE = HF | AE = AAHE cantai H= A4 =E,

+Ta co: ¢ can tai

O=E =C=E+E,=4+C=90"= HEO=90" = HE 1L OF (dpcm)
b) Xét AABC(A=90")=> BC =17cm

Ta ¢6: AH.BC = AB.AC = AH = HE = %(cm)

Bai 12. Cho dudng tron (O) c6 diy AB khac dudng kinh. Qua O ké dudng vudng goc véi 4B, cit tiép
tuyén tai 4 cta (0) ¢ C.

a) Chung minh CB 1a tiép tuyén cua duong tron .

b) Cho bén kinh ciia (O) bang 15cm va ddy AB =24cm . Tinh d6 dai doan thing OC .

Loi giai
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a) Xét AOAC va AOBC ,c6:

= AOAC = AOBC(cgc) = OBC =0AC =90" = dpcm
OC : chung

b) Xét OBC;AOBI(I =90°) = OI’ = OB® — BI” = OI =9¢m , ap dung

Xét  AOBC (Z? =90’ ), ap dung h¢ thac luong trong tam gidc vudng ta  co:

2
08 =01.0C = 0c =98 _225 _ 25(cm)
of 9

Bai 13. Cho AABC vuong tai 4, duong cao AH . Pudng tron tim [ duong kinh BH cit AB tai E,
duong tron tim J dudng kinh HC cit AC tai F . Ching minh ring:
a) AH latiép tuyén chung ctia hai dudng tron (I ) va (J ) tai H .

b) EF 1atiép tuyén ctia (I ) tai £, tiép tuyén ciia (J ) tai F'.

Loi giai

a) Goi I 1a trung diém cia BH thi I 1a tim cua duong tron dudng kinh BH
Goi J 1a trung diém cia HC thi J 1 tAm cua duong tron dudng kinh HC
Tacd: IH L AH = BH la tiép tuyén ctia duong tron duong kinh BH

Ciing vay BH 1a tiép tuyén cuia duong tron duong kinh HC
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Hinh hoc 9 - Chwong 5: Duwong tron — Tw ludn cé 1oi gidi Cinh Diéu

Vay AH 1a tiép tuyén chung cua dudng tron (I ) va (J )

b) Tacd: A=E=F =90° = OAFHE 14 hinh chit nhat
Goi P la giao diém cua AH va EF
Ta cé: PE=PF=PH =PA

Lai c6: APEI = APHI (ccc) = IEP = IHP =90° = EF 14 tiép tuyén cta dudng tron (1)

Ching minh dugc: APEJ = APHJ (ccc) — IFJ = PHJ =90° = EF 1a tiép tuyén ciia duong tron (J )
Bai 14. Cho tam gidc ABC cén tai 4 ndi tiép dudng tron tim (O). V& hinh binh hanh 4BCD, tiép
tuyén tai C cua duong tron cit duong thang 4D tai N . Chung minh rang :

a) Puong thang AD 1a tiép tuyén ctia dudng tron (0)

b) AC,BD,ON ddng quy.

Loi giai

a) Ta c6 AABC céntai A= 04 L BC (1)
Vi tir gidc ABCD 1a hinh binh hanh = AD//BC (2)
= AD// BC(2)
Tu (1)(2) = AD 1 O4 = dpcm
b.) Goi I 1a giao diém cia AC va BD = I la trung diém cia AC =1 e ON (NA,NC la tiép tuyén)
= AC,BD,ON dong quy (dpcm).
Bai 15. Cho tam giac ABC cén tai 4. V& duong tron tim D duong kinh BC cit AC va AB lan luot &
E va F.Goi H 1a giao diém cua BE va CF . Chting minh ring :
a)A,E,H,F cung thugc 1 dudong tron.
b) DE latiép tuyén ctia dudng tron ¢ cau a.

Loi giai
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

a) Taco D latam duong tron duong kinh
BC = DC = DB = DE = DF = ABEC,ABFC vuong.

. AH
+) Goi O la trung diém cua AH = OF =OF = -

Viy 4 diém A,E,H,F cung thudc 1 dudong tron

b) C6 H 1a truc tAm AABC = AD 1a duong trung truc ctia BC = 4, H,D thing hang

Ma B, =E;E,=H,=H, = E +E,=H,+H, =90 = OED =90’ = DE

1a tiép tuyén (dpcm)

Bai 16. Cho AABC vuong tai A, AH 1a duong cao, AB=8cm,BC =16cm. Goi D la diém dbi xung
véi B qua H . V& duong tron dudng kinh CD cat AC o E.

a) Chung minh rang HE 1a tiép tuyén ctia dudng tron.

b) Tinh do dai doan thang HE

Loi giai

g J60°

- ~ AB 1 =~
a. Xét AABC(A=9O°),cosB=B—C=E:>B:6O°
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Hinh hoc 9 - Chwong 5: Duwong tron — Tw ludn cé 1oi gidi Cinh Diéu
Xét AABD c¢6 AH la duong cao dong thoi la duong trung tuyén nén AABD can tai A,

B =60 = A4BD la tam giac déu.
+) Ta cd OD = OF = AODE can tai O
Co: AB//DE = ABC = EDC = 60° = AODE déu

= DE =DH =DO = % — HEO =90 = HE 1a tiép tuyén ciia dudng tron dudng kinh CD.

b. Xét AHEO(E =90°) = HO® = HE> + EO* = HE* =8" — 4> =12 = HE = 4/3(cm)
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DANG 2

TINH PQ DAI POAN THANG, GOC LIEN QUAN TIEP TUYEN CUA PUONG TRON

Bai 1. Cho duong tron (O) dudng kinh 4B =10cm va Bx la tiép tuyén ctia (O). Goi C 1a mét diém

trén (O) sao cho CAB =30" va E 1a giao diém cua cac tia AC va Bx.
a) Tinh d¢ dai cac doan thing 4C, EC va BC.

b) Tinh d6 dai doan thiang BE .

Loi giai

53

a) Tinh dugc: AC = 5\/§cm, CE = Tcm

1043
3

b) Tinh dugc: BE =

cni.

Bai 2. Cho duodng tron (O;R) va day AB =§R. V& mot tiép tuyén song song véi AB, cit cac tia
OA,0B lan luot tai M va N . Tinh dién tich tam giac OMN .
Loi giai

K

O
Tiép tuyén MN , tiép diém K . Vi AB//MN nén OK L AB

Ta tinh duge: OK :gR:KNzgR: Sonn zng
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Bai 3. Cho duong tron (O; 2cm) va mdt diém A chay trén duong tron d6. Tir 4 vé tiép tuyén xp. Trén

xy ldy mot diém M sao cho AM = 23 (cm) Hoi diém M di dong trén duong nao khi A chay trén

(0).

Tinh dwoc OM =4 = M di chuyén trén (O;4cm)
Bai4. Tu mot diém 4 & bén ngoai dudng tron (O;R), v& hai tiép tuyén 4B, AC véi duong tron.

Puong thang vudng goc véi OB tai O cattia AC tai N . Puong thing vuéng goc véi OC tai O cit tia
AB tai M . Xac dinh hinh dang cua tor gidc AMON .

Loi giai

Xét tir gidc AMON , ta co:
AM //ON (L OB); AN //OM (L OC)

= AMON 14 hinh binh hanh

Mat khac, xét hai tam gidc vuong AOBM va AOCN , ta co:

OB=0C=R; 0,=0, (phu véi MON

Do d6 AOBM = AOCN (ch—gn)= OM =ON

Viy AMON 13 hinh thoi (hinh binh hanh c6 hai canh ké bang nhau)

Bai5. Tur mot diém 4 & bén ngoai duong tron (O;R), v& hai tiép tuyén 4B, AC véi duong tron.
Puong thing vudng goc véi OB tai O cattia AC tai N . Puong thing vuéng goc véi OC tai O cit tia
AB tai M . Diém A phai cach O mdt khoang 1a bao nhiéu dé cho MN 1a tiép tuyén cua dudng tron

(0).
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Loi gidi

Dé MN tiép xtc véi (O;R) thi d(O;MN)=R< Ol =R < O4=2R

Véi 04 =2R = MN la tiép tuyén cta duong tron (O)

Bai 6. Cho dudng tron (O) dudng kinh 4B, vé CD L OA tai trung diém [ cia OA. Céc tiép tuyén
v6i duong tron tai C va D cit nhau & M .

a) Chung minh rang 4, B,M thang hang.

b) Tt giac OCAD 1a hinh gi ?

c¢) Tinh CMD .

d) Ching minh duong thang MC 1a tiép tuyén ciia duong tron (B; BI ) .

Loi giai

a) AB 1a trung truc cia CD, c6 MC =MD (tinh chét tiép tuyén) = m thudc dudng trung truc cia
CD =M € AB= M, A,B thing hang

b) T gidc OCAD c6 hai dudng chéo vudng goc tai trung diém mdi duong nén 13 hinh thoi

¢) AAOC c¢b6 04 =0C = AC nén la tam giac déu

— A0C = 60" = CMO = 30" = CMD = 60"

d) Ha BK vuéng goc MC ,tacod: C,=C, =30" = CA 1a phan giac MCD

AC 1 BC = CB la phan gidc ctia KCD => BI = BK = dpcm
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Hinh hoc 9 - Chwong 5: Duwong tron — Tw ludn cé 1oi gidi Cinh Diéu
(dua vao tinh chat hai tia phan gidc cta hai goc ké bu thi vuong géc vdi nhau)

Ta co: @,lﬁ 13 hai goc ké bu, CA 1a phan giac MCD
AC 1 BC = CB la phan giac DCK d. MNKC 14 hinh thoi <> MN = CK;CM =CK < AKCM déu

<« KBC=30° < AM =R

BAI TAP REN LUYEN
Bai7. Cho duong tron (O;R), ban kinh O4, ddy CD 1a trung truc ctia OA. Ké tiép tuyén véi dudng
tron (0) tai C, tiép tuyén nay cdt duong thing OA tai L.
a) Chung minh AOAC 1a tam giac déu.
b) Chirng minh tir gidc OCAD 1a hinh thoi.
c) Tinh CI theo R.

o

a) Goi J la giao diém ciia O4 va CD

Do CD la duong trung truc cia O4 nén CA=CO=R=04A=0C=CA=R (1)

Vay AOAC la tam giac déu

b) Chimg minh twong ty: OA=0D = AD = R(2)

T (1)(2)=0C=0D=AC=4D=R

= 0OCAD 1a hinh thoi

c) Xét AOCI , ta co: oCI =900;C/'0\[ = 60"

= CI = OC.tan COI = R.tan 60° = R/3

Bai 8. Cho nira dudng tron tim O duong kinh AB va M 1a diém ndm trén (O). Tiép tuyén tai M cit
tiép tuyén tai 4 va B cua (O) lanlugt & C va D. Duodng thing AM cit OC tai E, duong thing BM
cat OD tai F .

a) Chirng minh COD =90°.
b) Tu gidc MEOF 14 hinh gi?
¢) Chung minh OB 14 tiép tuyén ctia duong tron duong kinh CD.
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Loi giai

a) D@ thiy AMB =90° = EMF = 90"

C6 CM,CA 1a cac tiép tuyén = OC L AM = OEM =90°

Tuong tu ta c6: OFM =90°

ACAO# ACMO = A0C = MCO = OC 1a phan giac ciia AMO

Tuong tw OD 1a phan gidc BOM = OC L OD = COD = 90"

b) Do AAOM can tai O nén OE 1a duong phan giac dong thoi 1a dudng cao = OEM =90"

Tuong tu OFM =90° = OMEOF 14 hinh chit nhat.

¢) Goi I 1a trung diém ciia CD thi I 14 tim dudng tron dudng kinh CD va 10 =1I1C =ID.C6 ABCD
1a hinh thang vuéng tai 4 va B nén 10//AC//BD. Do d6 AB la tiép tuyén cia dudng tron duong
kinh CD

Bai 9. Cho dudng tron (O) dudng kinh AB. Lay M thudc (O) sao cho MA<MB. V& day MN
vudng goc v6i AB tai H . Puong thang AN cit BM tai C.Puodng thing qua C vudng goc véi AB tai
K vacit BN tai D.

a) Chimg minh 4,M,C,K cung thugc 1 dudng tron.

b) Chimg minh BK 1a tia phan gi4c ciia MBN .

¢) Chimg minh AKMC can va KM 14 tiép tuyén ctia (O).

d) Tim vi tri cuia M trén (O) dé tr gidc MNKC trd thanh hinh thoi.

Loi giai
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C

Z

D

a) Ta c6: CKA=CMA=90° = C,K, 4,M &(I; AC)

b) AMBN céantai B c6 BA 1a duong cao, trung tuyén va phan giac
¢) ABCD c¢b6 BK L CD;CN 1 BN = H latruc tim ABCD = D, A,M thang hang

Ta co ADMC vudng tai M c6 MK 1a trung tuyén nén AKMC céantai K = KCM = KMC

Lai c6: KBC = OMB => KMC +OMB = KCB+ KBC =90° = KMO = 90"

Ma OM 1a ban kinh nén KM 1a tiép tuyén ctia duong tron (O)

d) MNKC 14 hinh thoi < MN = CK;CM = CK < AKCM déu < KBC =30° <> AM =R

Bai 10. Cho nira duong tron tim (O;R) duong kinh 4B . Mot dudng thing xy tiép xtc véi duong tron
tai C.Goi D va E lan luot 1a hinh chiéu cia 4 va B trén xy. Chimg minh rang:

a) C la trung diém cua DE .

b) Tong AD + BE khong d6i khi C di dong trén nira dudng tron.

¢) Tich 4.4D.BE = DE”.

Loi gidi
E y
C
D
X
L] |
A H O B

a) Néi OC ta duoc OC L xy
Taco: AD//BE//OC(L xy)

Mit khac O4A=0B = CD =CE
b)Ké CH L 4B
Xét hai tam giac vudng ADAC va AHAC cé:
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Hinh hoc 9 - Chwong 5: Duwong tron — Tw ludn cé 1oi gidi Cinh Diéu

+) AC : chung

+) DAC = HAC(: Aco) — ADAC = AHAC =
CD=CH
Chung minh duoc: BE = BH;CE = CH = AD.BC = AH.BH (1)
Piém C nam trén nira duong tron dudng kinh 4B nén ACAB vudng tai C

Vay AH.BH =CH’ (2)

DE Jz DE>
= = dpcm.

Tu (1)(2)= AD.BE =CH’ = CD.CE = (T

Bai 11. Cho duodng tron (O;R) va ddy AB=1,6R . V& mot tiép tuyén song song v6i AB, nd cit céc tia

OA va OB theo thtr tu tai M va N . Tinh dién tich AMON .

Loi giai
A
/\Il % X
M H N

a) Noi OH ta dugc OH L MN (tinh chat tiép tuyén)
Talaico AB//MN = OH 1 AB=1
Theo tinh chat duong kinh vudng goc véi mot day ta duogc:

IA=1B = LOR

=0,8R

Tam gidc 104 vuong tai I = OI* = 04> — I4* = R* —(0,8R)’ =0,36R*> = OI = 0,6R

AB Ol L . .
Xét AMON c¢c6 AB//MN = AOAB# AOMN :>M—N ZO_H (ti sO0 hai duong cao twong Gng bang ti s

déng dang) — 1y = ABOH _LOR _8 o
ol  0,6R 3

1
Dién tich tam gidc MON 1a: S,,,, = E.MN OH =

Bai 12. Cho doan thing AB va trung diém O cia AB. Trén cung mot nira mit phang bd 4B V& tia
Ax,By vudng goéc véi AB. Trén cic tia Ax va By lay theo thir ty hai diém C va D sao cho
COD=90",ké OH L. CD .

a) Chung minh rang H thudc dudng tron tim O dudng kinh AB .

b) Xéc dinh vi tri tuong ddi cuia CD véi dudong tron (0) :

Loi giai
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

a)Kéo dai DO cat AC & E,taco:

AAOE = ABOD(gcg) = E = D; 0D = OE = AOHD = AOAE(ch— gn) = OH = OA = OB = H € (0; AB)
b) Ta cdé H thudc dudng tron (0) , CD L OH tai H = khoang cich tir O d&én CD bang béan kinh cua
(0). Vay CD tiép xtc véi (O) tai H.

Bai 13. Cho nira dudng tron tim O, duong kinh 4B, M 1a 1 diém thudc nira duong tron, qua M vé
tiép tuyén voi nira duong tron. Goi D va C theo thir tu 1a cac hinh chiéu cia 4 va B trén tiép tuyén Ay.
a) Chimg minh rang M 1a trung diém cta CD.

b) Ching minh: AB=BC+ AD.

c) Gia su: AOM > BOM , goi E 1a giao diém cua 4D véi nira dudng tron. Xac dinh dang cta ttr giac
BDCE .

d) Xac dinh vi tri ctia diém M trén nira dudng tron sao cho tir gidc ABCD c6 dién tich 16n nhat. Tinh
dién tich d6 theo ban kinh ctia nira duong tron da cho.

Loi giai

D
E
M
C
A
UB
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Canh Diéu

a) Hinh thang ABCD ¢6 AO=0B,0M //AD//BC =M
1a trung diém ctia CD

b) Taco: AB=20M = BC+ AD

c) Ta gidc BDCE 1a hinh chi¥ nhat vi c6 3 géc vudng

av s, =2LBC pr_ oM BE<OM.AB=2R
2

= maxS ., = 2R < OM L AB
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CHU DE 2

TINH CHAT HAI TIEP TUYEN CAT NHAU

Tinh chéit ciia hai tiép tuyén cit nhau

Gia thiét Tiép tuyén tai 4 va B cua (O) cat nhau tai M
(A va B latiép diém)
Két luan | - MA=MB

—~

_]\jle2

—~

- 0,=0,

- MO la trung tryc cua AB

Chii y: MO 1a trung truc cia AB thi phai ching minh chtr khéng duoc dung 13 gia thiét bai toan nhé. Ta
chung minh nhu sau:
AAMB can tai (do MA=MB) va MO 1a dudng phan gidc AMB (do M,=M,) nénla MO la trung

truc cua AB.

DANG 1

TINH PQ DAI, DIEN TiCH, GOC LIEN QUAN TiNH CHAT HAI TIEP TUYEN CAT NHAU

Bai 1. Tim gié tri cua x trong hinh v€ bén dudi.

A 4 B

Loi gidi

Ta c6 BA, BC 14 hai tiép tuyén ctia dudng tron (D) cit nhau tai B nén:
BA =BC

hay 4x — 9 =15,

suy ra 4x = 24 hay x = 6.

Vay x = 6.
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Bai 2. Cho tam gidc ABC c6 dudng tron (O) nam trong va tiép xtic voi ba canh cua tam gidc. Biet AM

=6 cm, BP =3 cm, CE = 8 cm (Hinh v¢&). Tinh chu vi tam giac ABC.
A

6 cm

M

\

B 3em P C

Loi gidi

ocm

M 0 8cim

B 3cm P C

Ta co:

AE, AM 14 hai tiép tuyén cua (O) cit nhau tai A nén AE = AM = 6 cm (tinh chat hai tiép tuyén cét
nhau).

BM, BP 14 hai tiép tuyén cua (O) cit nhau tai B nén BM = BP = 3 c¢m (tinh chat hai tiép tuyén cét
nhau).

CP, CE la hai tiép tuyén cua (O) cat nhau tai C nén CP = CE = 8 cm (tinh chét hai tiép tuyén cat
nhau).
Chu vi tam gidc ABC la:
AB+BC+CA=AM+BM+BP+CP+CE+AE=6+3+3+8+8+6=34(cm).
Vay chu vi tam giac ABC bang 34 (cm).
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Bai 3. Banh da cua mdt dong co dugc thiét ké c6 dang 1a mdt dudng tron tam O, ban kinh 15 cm dugc
kéo boi mot diy curoa. Truc ciia mé to truyén luc dugc biéu dién boi diém M (Hinh v&). Cho biét khoang
cach OM la 35 cm.

a) Tinh d¢ dai ctia hai doan day curoa MA va MB (két qua lam tron dén hang phan mudi).

a) b)

b) Tinh s6 do AMB tao boi hai tiép tuyén AM, BM va s6 do AOB (két qua lam tron dén pht).
Loi giai
a) Ta cd6 MA, MB lan luot 13 hai tiép tuyén cua dudng tron (O; 15 cm) tai A, B va cét nhau tai M nén
MA 1 OA,MB L OB va MA = MB.
Xét AOAM vudng tai A, theo dinh 1i Pythagore ta co: OM? = OA% + MAZ,
Suy ra MA?2 = OM? — OA? = 352 — 15% = 1000.
Do d6 MA =+/1000 = 31,6(cm)

Vay MA=MB ~31,6(cm).

b) Xét AOAM vudng tai A, ta co: sinA/M\O=%=1—5=i.
oM 35 7

Suy ra AMO ~25°23
Vi MA, MB 14 hai tiép tuyén ctia dudng tron (O; 15 cm) cit nhau tai M nén MA 1a tia phan gidc cta goc
AMB.

Do d6 AMB =2AMO ~2.25°23 ~50°26
Xét t& gidc OAMB c6: OAM + AMB+OBM + AOB = 360" (tdng cic goc clia mot tir giac).
Suy ra AOB =360" —(O/AJ\\4+A/AE+m) ~360° —(90° +50°26 +90°) = 129°

Do do6

Trang 24



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

Bai4. Cho duong tron (O). T mot diem M & ngoai (O), vé hai tiép tuyén ME,MF (E,F 1a cac

tiép diém ) sao cho EMO =30°. Biét chu vi tam giac MEF 1a 30cm.
a) Tinh d¢ dai day EF .
b) Tinh dién tich AMEF .

Loi giai

a) Theo tinh chat hai tiép tuyén cat nhau ta co:
OME = OMF =30" = EMF = 60° = AMEF déu = EF =10cm

. 1
b) Xét AMEI(I1 =90") = cos30° = % = MI =cos30°.ME =8,6cm = S, = 5.M] EF=253(cm?)
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DANG 2
CHUNG MINH HAI POAN THANG BANG NHAU, HAI PUONG THANG SONG SONG,

VUONG GOC

Bai 1. Hai tiép tuyén tai B va C cta dudng tron (0) citnhau & 4.
a) Chimng minh 4O 1a trung tryc ctia doan thang BC .
b) V& duong kinh CD ctia (O). Chimg minh BD//AO.

Loi gidi

A

D

a) Theo tinh chat hai tiép tuyén cit nhau ta c6: 4B = AC

= A thudc duong trung truc cia BC

Lai c6: OB =0C = O thudc duodng trung truc cua BC

Vay AO la duong trung truc cua doan BC

b) Ta cod

AO 1 BC (chting minh trén)

DB 1 BC (gia thiét)

= BD//AO (dpcm).

Bai2. Tu 1 diém A nim ngoai dudng tron (O;R) v& hai tiép tuyén 4B, AC véi duong tron. Puong
thang vudng goc v6i OB tai O cat AC tai N . Puong thang vudng goc voi OC tai O cit AB tai M .
a) Chung minh rang tr giac AMON 14 hinh thoi.

b) Diém 4 cach O mét khodng 1a bao nhiéu dé MN 1a tiép tuyén ctia duong tron (O).

Loi giai
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a) Taco:
AB 1 OB (Tinh chét tiép tuyén)
NO L OB (gia thiét)

= ON//AM (1)

Tuong tu
AC 1 OC (Tinh chat tiép tuyén)
MO 1 OC (gia thiét)
= AN //OM (2)
Tur (1) va (2) = AMON la hinh binh hanh
Lai c6 4 = A, = AMON 1a hinh thoi = MN 1 Od; HA= HO
b)
Taco: AMON 1ahinh thoi = MN 1 OA; HA= HO
Dé MN 1a tiép tuyén clia duong tron (O) thi OH =R hay O4=20H =2R = OA=2R
Bai 3. Cho nira duong tron tAm O, dudng kinh AB . V& céc tiép tuyén Ax, By véi nira dudng tron ciing
phia d6i v6i AB . Tirdiém M trén nira dudng tron (M khac 4, B) vé tiép tuyén voi nira dudng tron, cat
Ax va By lanluottai C va D.
a) Chimg minh ring: ACOD# AAMB .
b) Ching minh MC.MD khong ddi khi M di dong trén nira dudng tron.
¢) Cho biét OC = BA=2R. Tinh AC va BD theo R.

Loi gidi

M

a) Tacdo ACOD# AAMB(gg)
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b) Theo cau a ta c6: ACOD# AAMB = MC.MD = OM = dpcm

) Xét AAOC(A=90")= OC’ = 04> + AC*(pytago)
— AC=R\3 (cm)

RS3

Talai c6: AC.BD=MC.MD =R*> = BD = T(cm).

Bai4. Tu diém P nam ngoai dudng tron (O;R) vé& hai tiép tuyén PA,PB voi A va B la cac tiép
diém. Goi H 1a chan dudng vudng goc vé tir 4 dén duong kinh BC . Chimg minh ring PC cit AH tai
trung diém I cua AH .

Loi giai
D
A
P
I
B I (=) C

CA cét BP tai D; BAC =90° (A thude dudng tron dudng kinh BC)

PA = PB (tinh chét tiép tuyén) = PBA = PAB

AABD ¢6 ABD+ ADB =90"; BAP+ PAD = BAD =90°, do d6 PB=PD (1)
DB 1 BC,AH L BC = DB//AH

APBC c6 IH | /PB =2~ 1€ (3}, APDC c6 A1//PD= L2 1C (3)
PB PC PD  PC

Tu (1)(2)(3)= IH =14 = dpem.

BAI TAP REN LUYEN
Bai 5. Cho tam gidc 4BC vudng tai 4, duong cao AH . V& (A, AH ), ké cac tiép tuyén BD va CE
v6i duong tron (A) (D, E 1a cac tiép diém khac H).
a) Chimg minh rang: D, A, E thang hang.
b) Chtng minh DE 1a tiép tuyén cua duong tron véi dudng kinh BC.

Loi giai
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a. Theo tinh chét cua hai tiép tuyén cit nhau, ta co:

A=A A4, =A = A +A4+A4,+A4,=3BAC=180° = D, 4, E thing hang.
b. Goi O 1a trung diém cia BC

ODBEC 1a hinh thang (DB,CE 1 ED)

=04 la duong trung binh cia hinh thang DBEC = OA//DB//EC—= OA 1l DE
\ ik A \ \ BC
Hay DE la tiép tuyén cua dudng tron O;T

Bai 6. Tu diém A nam ngoai dudng tron (O;R) keé hai tiép tuyén AB,AC (véi B va C la céc tiép
diém). K& BE L AC;CF L AB(E € AC,F € AB),BENCF = H.
a) Ching minh t&r gidac BOCH 14 hinh thoi.
b) Chirng minh ba diém 4,0, H thang hang.
¢) Xac dinh vi tri diém A dé H nim trén (0).
Loi giai

A
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a) Chung minh tr giAc BOCH 1a hinh thoi.

b) Tacd A4,H,O cung nan trén dudng vudng goc véi BC nén thang hang nhau

¢) Pé H €(0) thi OH = OC = CAO = 60"

Bai7. Tur diém A ndm ngoai dudng tron (O;R) ké hai tiép tuyén AB,AC (véi B va C la céc tiép
diém). Qua diém M thudc cung nhd BC v& tiép tuyén véi dudng tron (O), cdt céc tiép tuyén AB, AC

lan luot tai D va E.

a) Chirng minh chu vi AADE =2A4B.

b) Chiing minh rang: BOC =2DOE .

a) Theo tinh chat hai tiép tuyén cat nhau ta c6: DB = DM ; ME = CE; AB = AC
Do d6 chu vi AADE la:
Copr =AD+DM + ME+ AE = AD+ DB+ CE+ AE = AB+ AC=24B

b) Theo tinh chét hai tiép tuyén cat nhau ta c6: OD,OF lan luot 1a cac tia phan gidc ciia cic goc

BOM ,MOC

Ta co:

DOM :%B/O-Z\\/I
AYO\E:%AYO\C

3@:@4‘@:%(@4‘@):%@

= B/O\C = 250\E

Bai 8. Cho tam gidc 4BC vudng tai 4, duong cao AH . V& duong tron (4; AH). Tt B,C keé céc tiép
tuyén BD,CE véi (A) trong d6 D, E 1a céc tiép diem.

a) Chirng minh ba diém A4, D, E thang hang.

2
b) Chung minh: BD.CE = Df .
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c) Goi M la trung diém cua CH . Pudng tron tim M duong kinh CH cdt (4) tai N véi N khic H .

Ching minh: CN //AM .

a) Tacé: AB laphan giac clia DAH , AC 1a phan giac cua HAE = DAE =180"
b) Theo tinh chat hai tiép tuyén cit nhau va hé thirc luong vé dudng cao va hinh chiéu canh goc vudng
1én canh huyén tron tam giac vudng BAC

DE’

— BD.CE =BH.CH = AH® =

c) Ta c6 AHNC ndi tiép duong tron (M) duong kinh HC = HN L CN

Chimg minh AN 14 tiép tuyén ctia (M), do d6 AM L HN = AM //NC

Bai 9. Cho dudng tron (0;2em) céc tiép tuyén MA,MB ké tit M dén dudng tron vudng goc véi nhau
tai M (A, B 1a cac tiép diém) .

a) Tr gidc MBOA 1a hinh gi? Vi sao?

b) Goi C 1a diém bat ky thudc cung nhd 4B . Qua C ké tiép tuyén v6i dudng tron cit MA, MB tai D va
E . Tinh chu vi tam gidc MDE .

¢) Tinh DOE .

Loi gidi
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a) Xét hinh chit nhat AMBO c6: MA=MB (tinh chét hai tiép tuyén cit nhau = AMBO 1a hinh vuong .

DA=DC
EB=EC

b) Theo tinh chat cta hai tiép tuyén cit nhau ta co: {
Chuvi A=MD+ ME + ED =MD+ ME + EB+ DA =2MA=4cm
¢) DOE = DOC + COE = 2BOC = 45"
Bai 10. Cho duong tron (0) va 1 diém A4 nim ngoai duong tron (O) K¢ cac tiép tuyén 4B, AC véi
(O) trong d6 B,C 1a céc tiép diém.
a) Chimg minh dudng thang 04 1a trung truc cia BC .
b) Goi H la giao diém cia 40 va BC. Biét OB =2cm,OH =lcm, tinh chu vi va dién tich tam gidc
ABC vadién tich tor gidc 4BOC .

Loi giai

B

C
b. Ap dung dinh Iy pytago ta tinh duoc: BH = V3 (cm)
Ap dung hé thirc vé canh va dudng cao trong tam giac vudng, ta dugc:
AB = AC =2\3(cm) = P, = 63Bem; S . =33 (em?)
) Tacd: S, 500 =S e +S50c = Sizoc = 4\/§(cm2)
Bai 11. Tr diém 4 ndm bén ngoai duong tron (O). Ké céc tiép tuyén AM, AN véi dudng tron d6

(M, N 1a cac tiép diém) .
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a) Chimg minh ring: OA4 L MN .
b) V& duong kinh NOC . Ching minh ring MC//AO .
c¢) Tinh dd dai céc canh cia tam gidc AMN biét OM =3cm, 04 ="5cm .

Loi gidi

N

a) Vi AM = AN,OM =ON (1)= OA la trung tryc cua MN:OALMN;MI:IN:@Q) (I la giao

diém ctia O4 voi MN )

b) Tu (1)(2) = 10 la duong trung binh cua tam giac MNC = [0/ /MC;MC//AO

¢) Vi AM 1a tiép tuyén cia (O) = AM 1 MO hay AAMO vudng tai M cb canh huyén 40 =S5cm

thu dugc: OM* =01.04 <3 =01.5< Ol = 1L,8(cm)= Al =5-1,8=3,2(cm)

Ap dung hé thirc vé canh ta c6: AM? =3,2.5=4> < AM = 4(cm)(AM > 0)

Ap dung hé thire vé dudng cao, ta c6: MI* =3,2.1,8=2,4> < MI =2,4(cm)(MI >0)

Vay AM = AN =4cm,MN =4,8cm .

Bai 12. Cho dudng tron (O; R) dudng kinh 4B . Ké tiép tuyén Ax,lay P trén Ax (AP>R). T P ké
tiép tuyén PM véi (O)

a) Chung minh riang bn diém A4, P,M,0 cung thudc 1 duong tron.

b) Chimg minh: BM //OP .

¢) Puong thing vudng goc v6i AB tai O cit tia BM tai N.Ching minh tir gisc OBNP 14 hinh binh
hanh.

d) Gia sit AN cit OP tai K; PM cit ON tai [; PN cit OM tai J.Chung minh /,J,K thang hang.

Loi giai
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P q

a) A,P,M,0 cung nam trén dudng tron duong kinh PO

b) Ta co: OP L AM;BM 1 AM => BM / /OP

¢) AAOP = AOBN = OP = BN , talai c6 BN //OP nén OPNB la hinh binh hanh

d) Taco: ON L PJ;PM 1 OJ,ma PM NON =1 =1 latryc tam APOJ = IJ 1 OP (1)

Chung minh dugc PAON 14 hinh chit nhat = K 1a trung diém OP

Lai c6: APO = OPI = IOP = AIPO cén tai [ = IK L OP (2)

Tir (1)(2)= 1,J,K thing hang.

Bai 13. Cho dudng tron (O;R). Tir 4 trén (0O), ké tiép tuyén d véi (O). Trén duong thing d lay diém
M bat ky (M khac A), ké cat tuyén MNP, goi K 1a trung diém cia NP, ké tiép tuyén MP, ké
AC 1. MB,BD | AM . Goi H 1a giao diém cta AC va BD, I 1a giao diém ctia OM va AB.

a) Chimg minh bén diém 4,M,B,0 cung thudc 1 dudng tron.

b) Ching minh nam diém O, K, 4, M, B cung thudc 1 duong tron.

¢) Ching minh: OI.OM = R*> va Ol.IM =14".

d) Chimg minh OAHB 14 hinh thoi.

e) Ching minh ba diém O, H,M thang hang.

a) Chirg minh bén diém 4,M,B,0 cung thudc 1 dudng tron.
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Goi £ latrung diem OM .

Tam gidc OAM vudng tai Ava AE 1a dudng trung tuyén nén AE = EO = EM
Tam gidc OBM vudng tai B va BE la duong trung tuyén nén BE = EO = EM
Do d6 AE =EO=EM =BE

Nén bbn diém 4, M, B,0 cing thudc 1 dudng tron dudng kinh OM

b) Ta c6: OKM =90° = A,M,B,0,K e (OTM]

c. St dung hé thirc luong trong tam gidc vuéng OAM (hodc chimg minh tam giac dong dang)

d. Ching minh OAHB 1a hinh binh hanh va cha y: 4, B € (O;R) = OAHB

1a hinh thoi

e. Ching minh: OH 1 AB,OM 1 AB = O,H,M thing hang.

Bai 14. Cho (O;R) va M la mot diém di dong trén duong thing d c6 dinh nim ngoai (0). Tr M ké
céc tiép tuyén MA, MB véi dudng tron (O) (A, B 1a céc tiép diém). Goi H 1a hinh chiéu vudng géc cia
(O) trén d, day cung 4B cit OH,OM lan luot tai 1,K . Chimg minh

a) OI.OH = OK.OM =R".

b) AB ludn di qua mot diém cb dinh khi M di dong trén d .

Loi gidi

a) Xét AOIK va AOMH co:

O, :chung ; H = K =90° = AOIK# AOMH (gg) = 00—;4 = 8—5 & OI.OH = OM.OK

Ma AOAM vudng tai A, nén theo hé thirc lugng ta c6: 04> = OK.OM = OI.OH = OK.OM = R*
b) Ta c6 (O) cb dinh va duong thing d cb dinh = diém H ¢ dinh

2

Talaico O = gH — I ¢ dinh, nén AB qua / b dinh.
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CHU DE 3
BAI TOAN LIEN QUAN VI TRi TUONG POI VA TIEP TUYEN CHUNG CUA HAI PUONG

TRON

Tiép tuyén chung ciia hai dwong tron la duong thang tiép xic véi ca hai duong tron d6. Ta c6 cac
truong hop tiép tuyén chung cta hai dudng tron nhu sau:

1) Hai dudng tron cit nhau c6 hai tiép tuyén chung ngoai.

2) Hai duong tron tiép xuc ngoai co hai tiép tuyén chung ngoai va mét tiép tuyén chung.

<
/

3) Hai dudng tron tiép xtic trong chi ¢ mét tiép tuyén chung.

Chu y:
e Hai dudng tron chira nhau khong c6 tiép tuyén chung.

e Hai dudng tron ddng tam khong co tiép tuyén chung.
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DANG 1

CAC BAI TOAN LIEN QUAN PEN HAI PUONG TRON TIEP XUC NHAU

Bai 1. Cho hai duong tron (O0;8cm) va (O';5cm) tiép xtic ngoai tai M . Goi AB la tiép tuyén chung
cua hai dudng tron (A €(0);Be (O')). Tinh d6 dai 4B (lam tron két qua dén chit s6 thap phan thir hai)

Loi giai

| X— B

Y

V& BC//00'(Ce04)(1)

Ta c6: OA//O'B(L 4B) (2)

Tur (1)(2) = OCBO" 1a hinh binh hanh

Do d6 OC=0'B =5(cm);BC =00'=13(cm)

Co: AC=04—-0C =8-5=3(cm)

AABC vudng tai A= AB=+BC* - AC’

=413 -3 » 12,65(cm)

Bai2. Cho hai duong tron (O) va (O') tiép xtc ngoai tai 4. Ké cac duong kinh 40B, 40'C. Goi
DE 1a tiép tuyén chung cta hai dudng tron. Goi M 1a giao diém cta BD va CE.

a) Tinh DAE .

b) Tt gidc ADME 1a hinh gi ? Vi sao ?

¢) Chimg minh rang M4 1a tiép tuyén chung ctia hai duong tron.

dv Chtirng minh: MD.MB = ME.MC .

ev Goi H 1a trung diém ctia BC, chimg minh raing MH | DE .

Loi giai
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C|A=(180-0)2 A

a) Taco: | __ . =>A4+4,=90" = DAE =90
4,=(180-0, ):2

b) C6 ADME 1a hinh chit nhat (tr gidc c6 3 goc vudng 1a hinh chir nhat)
¢) Goi I la giao diém ctia DE va AM = ID =14
AIAO = AIDO(cec) = TAO = IDO =90° = MA L OA = A (O)
Chtrng minh tuong tu: MA L O'A=A€(0")
Vay MA 1a tiép tuyén chung cua hai duong tron
d. Ta c6: AMAB(A=90), AD | MB = MA*> = MD.MB
AMAC(A=90%), AE 1 MC = MA*> = ME.MC = MB.MD = ME.MC
e) M,+D, =B, + BMA=90" = MH | DE
Bai3. Cho hai duong tron (O;5cm) va (O';3cm) tiép xtc ngoai tai 4. V& tiép tuyén chung ngoai
BC(Be(0);Ce(0")). V& duong tron (I;r) tiép xtic voi BC tai M va tiép xuc ngoai véi hai duong

tron (O) va (0') tai N va P. Tinh d¢ dai » (1am tron két qua dén chir s6 thap phan thi hai).

Loi gidi
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Qua I v€ EF//BC

= BC=EF =\[(R+R') —=(R-R')’ =2JRR’ (1)

IE=\(R+r) =(R-r)’ =2JRr (2)

IF = (R+7) —(R—=r)’ =24R'F (3)

Cong vé theo vé cua (1)(2)(3) ta duoc:

[E +IF = EF < 2\Rr +24/R'r =2JRR'
:>\/;(\/§+\/F)= RR' :>r(x/§+x/§) ’=53

1515
8+2415 15,75

Vay r=0, 95(cm).

=

O,95(cm)

Bai4. Cho ba diém J,I,J' cung nim trén 1 dudong thang theo thu ty d6. Cho biét IJ =10cm,
IJ'=4CM . V& dudng tron (O) duong kinh IJ va duong tron (0') dudng kinh 1J'.

a) Chirng minh (0) va (O') tiép xtic ngodi & I .

b) Goi 4 1a 1 diém trén dudng tron (O), tia A7 cit (O') & A'. Ching minh rang AALJ# AA' 1T .

¢) Qua diém 7 ké 1 cat tuyén cit (O) & B (B va A thudc hai nira mit phang bd 1J), cit dudng tron
(0') ¢ B'. Ching minh: AIAB# AIA'B'.

d) Chtng minh rang: AOAB# AO; A'B’.

e) Tu giac ABA'B' 1a hinh gi vi sao ?

Loi giai

Jl

A

a) Ta c6: 00'=0I +0'I . Vay Hai dudng tron tiép xuc ngoai tai 7
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A=A4'=90"

I=1,

b) Xét AALJ va AA'1J' co: { = AII# AA' 1T

A IJ 10 5
AAITH AA' 1T o 2
c) (gg):,A. T 2()

AOIB# AO'IB'(gg) = 0B//0'B'= B, =B, =5 = 98__3 3
B O'B' 2
“_IB 5 —
¥ (1)(2)=>-=-—"=2,4IB= A'IB= AIAB# AIA'B’
i (1)(2) = =402 = ALABH ALA'B'(cg)

d)

AIAB ~ ALA' BY(cge) > -2 -4 2, 04 OB > _ 04 _OF AP _ \408-a4'0'B'
A'B' 14" 2 0'A'" O'B' 2 0'A" O'B' A'B'

¢) AAOB# AA'O'B'= OBA=0'B'A';OBI =0O'B'l'= ABI = AB'T'= AB//A'B’

T gidc ABA'B' c6 hai canh dbi song song vy 14 hinh thang.

BAI TAP REN LUYEN
Bai 5. Goi O la trung diém cua doan thfmg AB . V& cac duong tron (0;04) va (B; BA). Ké mot doan
thing qua A cét hai duong tron (O) va (B) théo thir ty tai C va D.
a) Chimg minh Hai duong tron (O) va (B) tiép xtic tai 4.
b) Chiing minh 4B =CD.

¢) Chung minh OC//BD .

Loi giai

a) Tacd 4,0, B thang hang (1)

OB =AB—-04(2)

T (1)(2)= (0;04) va (B;BA) tiép xuc tai A

b) AABC ndi tiép dudong tron (O) ¢6 canh 4B la dudng kinh nén tam gidc ndy vudng tai

C=BClAD= AC=CD
¢) OC la duong trung binh cua AABD = OC//BD
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Bai 6. Cho hai duong tron (0) va (0") tiép xtic ngoai tai 4. V& hai ban kinh OM va O'N song song
v6i nhau thude ciing mot nira mit phing c6 bd OO'. Tam gidc MAN 14 tam giac gi?
Loi giai

M

Ta c6 AOAM can tai 0= AOM =180°-24, (1)
AO'AN cintai 0'= AO'N =180° —24, (2)

Cong (1)(2) theo vé, ta duoc:

AOM+Z167V=360°—2(2,+22)

3600—(,4/01\7+A0'N)
2

—~ o~

=>A4,+4,=

(3)

Ma AOM + AO'N =180"

~ ~ 360" -180°

Tu (3)= A4,+4, > =90’

Ta co: MAN =180° —(?11 +4,)=90"

Vay AMAN vuong tai A

Bai 7. Cho hai duong tron (O;R) va (O R) tiép xtic ngodi tai M . Ké tiép tuyén chung ngoai 4B va
CD véi A4,Ce(0) va B,De(0").

a) Chung minh AIBD# AIAC .

b) Chung minh ABO'D# AAOC .

¢) Chung minh BD//AC .
Loi giai
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a) Theo tinh chat hai tiép tuyén cit nhau, ta ¢6: IB = ID;I4 = IC
Hai tam giac /BD va IAC cung can tai /

Hai tam gidc nay c6 goc ¢ dinh chung la goc

AIC = AIBD# AIAC

b) Do AIBD# AIAC = B, = 4,

=90'-B,=90" - 4,(B=4=90")
; i

Hai tam giac can BO'D va AOC c6 mot goc & day bang nhau (173\1 = :4\, )nén ABO'D# AAOC

¢) Ta co: 1/3; = ;1; , hai gbc ndy & vi tri ddng vi va bang nhau nén BD//AC

Bai 8. Cho hai duong tron tim O, va tim O, tiép xuc ngoai tai 4. Tiép tuyén chung ngoai c6 tiép diém
v6i hai duong tron 1an luot & M va N . Tiép tuyén chung trong cuia hai duong tron tai 4 cat MN tai I .
a) Chirng minh tam gidc MAN va OIO' 1a cac tam giac vuong.

b) Xac dinh vi tri tuong d6i ciia duong thaing MN véi duong tron dudng kinh 00'.

c) Tinh S, biét ban kinh cua hai dudng tron tim O va O' lan luot bang 48c¢m va 27cm .

Loi giai

a) Tacd: IM =14 va IN =14 nén IM =14=IN

Tam giac MAN 1a tam giac vuong ¢ dinh 4
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Do d6 OI va OI' lan luot 12 phan giac ctia hai goc ké bu MI4 va AIN nén Ol L 10'=1

Tam giac /00" vuong tai dinh 7

b) Goi /' 1a trung diém ciia OO' thi II'=10'=1'0', nén II' 14 ban kinh cta dudng tron qua ba diém
0,1,0'

Mat khac tr gidc OMNO' 1a hinh thang, /I' 1a duong trung binh ctia hinh thang nay, do do
1I'//OM;0OM L MN = II'L MN =1

Vay duong thing MN 1a tiép tuyén cua dudng tron qua ba diém O,1,0' tai diém /

c¢) Tam giac OIO' vuong tai I ta c6 duong cao /4, nén ta co:

4’ = 04.0' 4= 48.27 == I4=36(cm)

"14 .
Dién tich tam gidc OIO' la: S, = 00 = 75.36

=1350(cm’).

Bai 9. Cho duong tron (O) duong kinh 4B va C 1a diém ndm gitta 4 va O. V& dudng tron tm (/)
c6 duong kinh CB.

a) Xét vi tri tuong ddi cua (1) va (0).

b) Ké day DE ctia (O) vudng géc véi AC tai trung diém H cua AC . Tt gide ADCE 14 hinh gi?

c) Goi K la giao diém cua doan thing DB va (/). Ching minh ba diém E,C,K thang hang.

d) Chimg minh HK 14 tiép tuyén cua ().

Loi giai

a) Ta co (0) va (I) tiép xuc trong véi nhau
b) Tt gisc ADCE 1a hinh thoi
¢) Co: CK L AB,AD 1 DB=>CK //AD,ma CE//AD = B,K,D thing hang

d) Ta c6: HKD = HDK;IKB = IBK = HKD + IKB = HDK + IBK =90° = IKH =90° dpcm
Bai 10. Cho duong tron (0) va (O') tiép xtic ngoai tai A . Ké tiép tuyén chung ngoai BC véi B thudc
(0) , C thudc (0') . Tiép tuyén chung trong tai A ct tiép tuyén chung ngoai BC & I .

a) V& duong kinh BOD va CO'E . Ching minh céc bd ba diém B, 4, E va C, A, D thing hang.
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b) Chirmg minh ABAC,ADAE c¢6 dién tich bang nhau.
¢) Goi K 14 trung diém ciia DE . Ching minh duong tron ngoai tiép AOKO' tiép xuc véi BC .
d) Cho O4=4,5cm;0'A=2cm . Tinh AI,BC,CA.

Loi giai

a) Xét AABC, ¢6 BI = IC = AI = AABC vuéng tai A=> BAC =90’

Lai co: BAD = CAE =90° = dpcm

b) Ta c6: ABAD# AEAC(gg)= AD.AE = ABAC =S, . =S,,;

¢) C6 COIO'K 1a hinh chir nhat (hinh binh hanh c6 1 géc vudng)

Vay duong tron ngoai tiép AOKO' chinh 13 dudng tron ngoai tiép hinh chit nhat, ¢ duong kinh 1a IK
ma: [K L BC=1

d) Taco: AI° =0A4.0'A4=4,52=9= Al =3cm

Xét ABCD(B=90)= =1, 1 L 1 _5 g > 68em
AB* BC* BD* 9 36 36

Xét AABC(A=90")= BC* = AB* + AC> = CA® = BC> - AB* =36-7,2 = AC =5,4cm

Bai 11. Cho hai duong tron (O;R ) va (0';r) tiép xc ngoai voi nhau tai 4. V& tiép tuyén chung ngoai
BC véi Be(0),C (0'). Pudng thing vudng goc véi 00" ké tir 4 cat BC & M .

a) Tinh MA theo R va r.

b) Tinh dién tich t& gidc BCO'O theo R va r.

¢) Tinh dién tich ABAC theo R va r.

d) Goi I 1a trung diém ctia OO'. Ching minh rang BC 14 tiép tuyén ctia dudng tron (1 s IM )

Loi giai
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B

a) Chitng minh dugc: O'MO =90
tinh dugc: MA =~/ Rr
b) Ching minh S, =(R+7)VRr

c¢) Chung minh dugc: ABACH# AOMO' = Spac _

oMo 0o’ (OO')2  R+r

[}g;]z  Suo-BC? ARr/Rr

ABC —
d) Tt gidc OBCO" 1a hinh thang vuéng tai B va C c¢6 IM 1a duong trung binh = /M L BC={M}.
Bai 12. Cho 3 diém 4, B,C theo thu tu d6 trén mot duong théng va AB =4BC. Trén cung m{t nira mat
phang bd AC v& nira duong tron tAm O dudng kinh AB va nira dudng tron tim O' ¢6 dudng kinh BC .
Tiép tuyén chung cuia hai nira dudng tron co tiép diém véi dudng tron (O) ¢ F véi nra dudng tron
(0') & G, cit cac tiép tuyén v& tir 4 va C cua hai nira duong tron d6 & D va E . Tiép tuyén chung cia
hai ntra dudng tron & B cit DE 6 1 .
a) Chirng minh céc tam giac OIO', OID, O'IE la céic tam gidc vudng.
b) bat O'C =a (ala dd dai cho trude). Tinh BI, EG va AD theo a.
c¢) Tinh dién tich tir gidc ADEC theo a.

Loi giai
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a) Theo tinh chét hai tia phan giac cua hai goc ké bu ta c6: AIOO' vudng tai  , AOID vudng tai
O,AIO'E vudng tai O'
b) Tacd: OB=2BC =4a

AIOO'(1=90°)=> IB L 00'=> IB> =0B.0'B =4a*> = IB =2a

Vv 2 2
0'G :a_:%(IG:]B:]Fzza):ADz&z

AIO'E(0'=90") = 0'G*> = EG.GI = GE = 5
a

1 1
) Ta 06: S,c0p = (EC+ AD).AC = (8a +%).10a —42,54°
Bai 13. Cho hai duong tron (O;R) va (O';R') tiép xtic ngoai tai 4. V& tiép tuyén chung ngoai tiép xuc
(0) va (0") lanlugt & B va C. Tiép tuyén chung trong cit BC ¢ I.Goi E,F thi ty 1 giao diém cia
10 v61 AB cua 10' voi AC.
a) Chtrng minh bon diém A, E,I,F cung thuoc mdt duong tron, xac dinh tam K cua dudng tron nay.

b) Chimg minh: [E.IO+IF.1'0 = %(ABz +4C?).

¢) Goi P la trung diém cua OA. Chimg minh PE tiép xuc voi (K).

d) Cho 0O’ ¢6 dinh va c6 d6 dai 2a. Tim diéu kién cia R va R' dé dién tich tam gidc ABC 16n nhat.

Loi giai

a) Chung minh dugc tr gidc AEIF 1a hinh chit nhat va K 13 trung diém ctua A7

BC* BC*

b) Cé: IE.IO = IB* =——;IF 10'=IC* = = 2(IEI0+IF.10") = AB® + AC®

¢) PK la duong trung binh cia A4OI va trung truc cua EA

Ta ¢6: APEK = APAK = PEK = PAK = PEK =90° = dpcm

2 2
d) AABCH ATOO" = a5 _ (Ej S, = Si00-BC
100" 00' 0'0

2
ma BC =2I4;0'0 =2a;S,,,. = %.2a.IA —ald=S,,. = %
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R+R'

2
]AzzR.R's( j =a® = IA 16n nhat bang ¢ khi R=R".

Bai 14. Cho dudng tron (O;R) duong kinh 4B, C 1a mét diém bat ky ndm gitta 4 va B. V& duong
tron tdm 7 , duong kinh C4 ; duong tron tim (K ), duong kinh CB.

a) Hai duong tron (/) va (K') c6 vi tri nhu thé nao dbi véi nhau.

b) Pudng vudng goc voi 4B tai C cit dudng tron (O) 6 D va E. DA cit duong tron (I) 6 M, DB
cit duong tron (K) & N .

¢) Xéc dinh vi tri cia C trén duong kinh 4B sao cho MN c¢6 do dai 16n nhét.

d) Xac dinh vi tri cia diém C trén duong kinh AB sao cho tir gidc DMCN c6 dién tich 16n nhét.

Loi giai
D
M E N
A B
1 of\C K

a) Duong tron (/) va duong tron (K) tiép xtic ngoai nhau tai C (vi IK =IC +CK)
b) Vi AC la duong kinh ciia (/) nén AAMC vudng tai M

Tuong tu ta c6 ABNC vudng tai N ; ADAB vudng tai D
Suy ra tor giac DMCN 1a hinh chit nhét
Goi E la giao diém ciia MN va DC . Ta co6 AEMC,AIMC céan

— EMC = ECM;IMC = ICM

Ma ICM + ECM = ACD =90, do d6 IMN =90° = MN L IM

Tuong tu ta ciing c6 MN L NK = MN la tiép tuyén chung cta hai duong tron (7) va (K).

¢) Vi DMCN 14 hinh chit nhat nén MN = CD = MN ¢6 d6 dai 16n nhat khi CD c6 d6 dai 16n nhat
Tacd CD<OD =R (khong d6i), diu “=" xay rakhi C=0

Vay khi C=0 thi MN c6 do dai 16n nhét 1a R

DC?
DA

d) S, = DM.CN , ACAD ¢ ACD =90°;CM 1 AD;DC* = DM.DA=> DM =
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2 2 2 4
ADCB ¢ DN =25~ Dods s, = 2C PC __DC
DB DA DB DADB

pc* _DpC' R _R
DCDB 2R 2R 2
Vay dién tich t gidic DMCN 16n nhat khi diém C tring voi diém O.

Lai c6 DA.DB =DC.AB(=2S ,,,)= Sy = (CD<R)
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DANG 2

CAC BAI TOAN LIEN QUAN PEN HAI PUONG TRON CAT NHAU

Bai 1. Cho hai duong tron (O;12cm) va (0';5¢m), 00'=13cm .

a) Chimg t6 rang hai duuong tron (O) va (O') cét nhau tai hai diém phan biét.

b) Goi 4,B la giao diém cta hai duong tron (O) va (O'). Chimg minh ring OA4 1a tiép tuyén cua
dudng tron (0'), O4 1a tiép tuyén ctia dudng tron (O). Tinh d6 dai 4B .

Loi gidi

a) Ta co: 12-5<13<12+5(R—R'<d <R+R') nén hai duong tron (O) va (0') cit nhau tai hai diém
phén biét

b) 04’ +0'4* =12° +5% =169;0'0* =13’ =169

AOAO' co: OA> +0' 4> = 0'0’, theo dinh 1y Pytago déo tam gidc AOAO' vuong tai A

Co OAL0'A4 do d6 OA la tiép tuyén cua duong tron (O') va O'A4 1a tiép tuyén ciia dudng tron (O)
0'0O 1a duong trung truc cuia doan AB

Goi H 1a giao diém ctia O'O va AB nén AH.0'O=0A4.0'A= AH = Og'OOA = 112.;,5 =%(cm)

Vay AB=2A4H = %(cm) :

Bai 2. Cho hai duong tron (0O) va (0O") cit nhau tai 4 va B. Mot duong thang di qua 4 (khong di
qua hai tAm) cit (O) tai C va cat (0" tai D. V& cac duong kinh 4OE va AO'F .

a) Chimg minh ba diém E, B, F thiang hang.

b) Chiing minh EC//FD.

¢) Chirng minh O0' = %EF .

Loi gidi
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a) AABE ndi tiép dudng tron (O) c6 canh AE la dudng kinh nén ABE =90

Tuong tu: ABF =90°

— EBF = ABE + ABF =180"

Vay E,B,F thing hang.

b) Tuong tu ta co:

ACE = ADF =90° = EC L CD;FD L CD
= EC//FD(LCD)

¢c)Tacd: OA=0FE;0'A=0"'F
1
= 00' 1a duong trung binh cia AAEF = OO':EEF

Bai 3. Cho hai duong tron (O) va (0') giao nhau tai M va N.Goi / 1a trung diém ctia OO'. Puong
thang ké qua M vudng géc MI cat duong tron (O) va (O') lan lugt & 4 va B. Hai duong thing
vudng goc véi AB tai A va B cit dudng tron (0) & P, (0') ¢ Q.

a) Chimng minh rang M 14 trung diém ctia 4B .
b) MI cit PO & E, ching minh: EP=EQ .
¢) Ching minh: /H = IK .

Loi giai
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a)Ké: OH L AM;0'K L MB= OH//O'K

, MI//OH
Tirgide HKOO' la hinh thang, M/ L AB =1 = = MH = MK

Talai c6: OH L AM = HA= HM = MK = KB = dpcm

b) Ta c6 ME la dudng trung binh cua hinh thang ABOP = EP = EQ

¢) Xét AHIK , c6 IM 1a duong trung tuyén, duong cao = AHIK can tai I (dpcm).

Bai4. Cho goc vudng xOy. Liy cac diém 7/ va K lan luot trén cac tia Ox,Oy . Pudng tron (I ;OK )
cat tia Ox tai M (/ ndm gilta O va M), dudng tron (K;OI) cat tia Oy tai N (K nim gilta O va
N).

a) Chimg minh (/) va (K) ludn cat nhau.

b) Tiép tuyén tai M cia (/), tiép tuyén tai N cia (K) cdt nhau tai C. Ching minh t&r gidlc OMCN 1a
hinh vudng.

¢) Goi 4,B 1a cac giao diém cia (I ) va (K ) trong 46 B & mién trong goc xOy . Chimg minh ba diém
A,B,C thang hang.

d) Gia sir / va K theo thu ty di dong trén cac tia Ox va Oy sao cho OI + OK =a khong dbi. Ching

minh dudng thing 4B ludn di qua mot diém cd dinh.

Loi giai

a) |0 —OK| < IK <OI + OK = Ta c6 (I) va (K) luén cét nhau
b) Do OI = NK;OK = IM = OM = ON

Mait khac OMCN 1a hinh chit nhat OMCN 1a hinh vudng
¢) Goi L 1a giao diém cia KB va MC; P la giao diém cta /B va NC = OBKI 1 hinh chit nhat va

BLMI 13 hinh vuéng = ABLC = AKIO = LBC = OKI = BIK
Ma: BIK +IBA=90° = LBC + IBA=90", c6: LBC + LBI + [BA =180"
d) C6 OMCN 1a hinh vudng canh a ¢d dinh = C ¢b dinh va 4B luén di qua C
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BAI TAP REN LUYEN

Bai 5. Cho hai dudng tron (O;R) va (O';R) cit nhau tai 4 va B sao cho tdm dudng tron nay nim

trén duong tron kia. Tinh theo R dién tich tir gidc O40'B.

Loi giai

A

Taco: OA=0B=0'4=0'B=R

00' AB

0040 B 1a hinh thoii => S0, ==

AOAO' 1a tam giac déu c6 Al 1a duong cao

AI:OA'\/g:R—\/g;AB:2AI:R\/§
2 2
2
Do dé: S5 = RI;\B _R 2\/5 :

Bai 6. Cho hai dudng tron (O) va (O') citnhau & 4 va B (O va O' thudc hai nira mit phing bo
AB). Ké cac duong kinh BOC va BO'D.

a) Chung minh rang ba diém C, 4, D thiang hang.

b) Biét 00" =5cm, OB = 4cm,0' B = 3cm . Tinh dién tich tam giac BCD.

Loi gidi

a) Cach 1: ABAC(AO = %BC) — BAC = BAD =90° = dpcm
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Cach 2: ABCD ¢6 00" la dudng trung binh = 00"/ /CD (1)

AABC ¢6 OI 1a duong trung binh = 00" /CA (2)
T (1)(2)= C,4,D thing hang.

1 1
b) Ta c6: AOBO' vudng tai B = ABCD vudng tai B= S, = E.BC.BD = 5.8.6 =24(cm*)

Bai 7. Cho hai duong tron (0) va (O') citnhautai 4 va B.Goi M la trung diém cia OO'. Puong
thing qua A cét cac duong tron (O) va (0') lan lugt & C va D.
a) Khi CD 1 4B . Ching minh: AC = AD.
b) Khi CD di qua 4 vakhong vudng goc véi MA. V& duong kinh AE cta (O), AE cét (0') & H. V&
dudng kinh AF cta (0'), AF cét (0) 6 G.

- Chung minh 4B, EG,FH dbng quy.

- Tim vi tri cia CD dé doan CD c6 dd dai 16n nhéat.

Loi gidi

Vé OP L AC;0'Q 1L AD = OOPO'Q la hinh thang vudng tai P va Q
a)Ké OP,0'Q L CD = MA 1 CD va M 1a trung diém cua 0OO'

b) Xét AEAF ¢b AB,FG,EH 1a ba dudng cao nén dong quy tai 1 diém .
Ta co: CD=2PQ

Hinh thang OPQO" vuéng tai P va Q nén OO'> PQ

Vay PQ 16n nhat khi PQ//O0" hay tit gisc OPQO" 1 hinh chir nhat.
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DANG 3

CAC BAI TOAN LIEN QUAN PEN HAI PUONG TRON KHONG CAT NHAU

Bai 1. Cho hai duong tron (O;R) va (O';r) & ngoai nhau. Goi MN 1a tiép tuyén chung ngoai, EF la
tiép tuyén chung trong (M va E thugc (O), N va F thudc (0;)). Tinh béan kinh ciia dudng tron (O)
va (O‘) trong cac truong hop sau:

a) 00'=10cm,MN =8cm,EF =6cm .

b) O0'=13cm,MN =12cm,EF =5cm .

a)Ké O'H LOM;0OK L O'F
Taco: OH=R-r;0O'K=R+r,

ma OH> =0'0* —MN?* =36;0'K*=0'0* —EF* =64 = OH =6,0'K =8 = R =Tcm;r =lcm
, 17 7
b) Tuong tu tinh dugc: R =70n,r =Ecm

Bai 2. Cho hai dudng tron (O) va (O') nim ngoai nhau. K¢ céc tiép tuyén chung ngoai AB va CD
(4,Ce(0);B,De(0")). Tiép tuyén chung trong MN cit AB,CD theo thir tu tai E,F,
(M €(0),N (0")). Ching minh:

a) AB = EF .

b) EM =FN.

Loi giai

Trang 54



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

A E

X

C

a) Taco: AB=AE+BE=EM +EN va CD =FD+ FC = NF + NE
= AB+CD =2EF = AB=FEF
b) Tacé: EM = AB— EB = EF — EN = NF
BAI TAP REN LUYEN
Bai3. Cho hai dudng tron (O;6¢m) va (O';2cm) nam ngoai nhau. Goi AB 1a tiép tuyén chung ngoai,
CD 1a tiép tuyén chung trong ctia hai dudng tron (4,C €(0);B,D (0")). Biét AB=2CD, tinh do dai
doan ndi tim 00".
Loi giai
A
RN :

2]

a)Ké O'H 1L 04;0'K L. OC

Tinh duwogc: OH =4cm,OK =8cm

Pit CD=x=> AB=2x,0'0> =64+x> vd 0'0* =16+4x> = x=4= 00" =~/80cm .

Bai4. Cho hai duong tron dong tim O, c6 ban kinh lan luot 14 R va r. Day MN cia duong tron 16n
cat duong tron nho tai 4 va B. Goi BC la duong kinh ctia duong tron nho. Tinh gia tri ctia biéu thirc
(AC* +AM” + AN?) theo R va r.

Loi giai
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C
. 0
R
M A E B /N

Ké OFE L AB;OF 1 AC .Pat AC=a,AM =b,AN =c

o) 55
Taco: r'=|—| +|— | ;R =|—| +| —
2 2 2 2

Chung minh dugc: a® +b° +¢* = 2(r2 +R2)
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BAI 4
GOC O TAM

GOC NOI TIEP

1. Goc ¢ tam

Goc ¢ tam 1a géc c6 dinh trung véi tdm duong tron.

A
'l D
/
|: {)
\

B

|

,n'l
N, A

I‘I""\-\_

2. Cung. S6 do ciia cung

a. Cung

Mbi phﬁn dudng tron gidi han boi hai diém A, B trén duong tron goi 1a cung AB, ki hi¢u 1a 4B.

III.

Chu y:

e Cung nam bén trong goc & tim AOB dugc goi 1a cung nho, ki hiéu 1a AmB . Ta con ndi AmB 14
cung bi chin bai goc AOB hay goc AOB chin cung nhd AmB.

e Cung ndm bén ngoai goc & tim AOB goi 1a cung 16n, ki hi¢u 14 AnB.
b. S6 do ciia cung

e S6 do ctia cung nho bang s6 do goc ¢ tAm chan cung do.

e S6 do cuia cung 16n bang hiéu gitta 360° va sé do cung nho (c6 chung hai ddu mat v6i cung 16n)

e S6 do cua nira dudng tron bang 180°.

e S6 do cung AB, ki hidu 1a sd AB
Nhan xét:

e Khi hai mut ciia cung tring nhau ta c¢6 “cung khong” vai sé do 0° va cung ca dudng tron co s6 do
bang 360°.

e Cung nho c6 sé do nho hon 180°, cung 16n ¢6 s do 16n hon 180°. Cung ntra duong tron c6 sd do

bang 180°.
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e Goc & tAm chin mot cung ma cung d6 13 nira dudng tron thi ¢ sb do bang 180°.
e Trong mot dudng tron (hay hai duong tron bang nhau), hai cung bang nhau néu chung cé s do
bang nhau. Trong hai cung, cung nao c6 s6 do 16n hon duoc goi 14 cung 16n hon.
e Néu C 1a diém nam trén cung AB thi sd ACB = sd ACB + sdCB
3. Goc ndi tiép
a. Dinh nghia:
Goc ¢ dinh nam trén dudng tron va hai canh chira hai day cung ctia dudng tron goi 1a goc ndi tiép.
Cung nam bén trong goc ndi tiép duoc goi 1a cung bi chan.
Pinh li: M&i goc & tim c6 s6 do gap hai lan s6 do goc ndi tiép cung chan mot cung.
Hé qua: Trong mot duong tron, sd do ciia goc ndi tiép bang nira sé do ciia cung bi chin. Géc ndi tiép
chin nira duong tron c6 sb do bang 90°.
Nhan xét:
e S6 do goc nodi tiép bang nira s6 do goe & tAm cuing chan mot cung.

e Trong mot dudng tron, cac goc noi tiep bang nhau chan cac cung bang nhau va nguoc lai.

C M
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CHU BE 1
GOC O TAM

DANG 1
TINH SO PO GOC O TAM VA SO PO CUNG BI CHAN

Phwong phap
e Pua vé cach tinh s6 do mot goc cua tam giac, tam giac.
e Pé tinh s6 do ciia cung nho, ta tinh s6 do ciia goc & tim tuong Ung.
e Pé tinh s6 do ciia cung 16n ta 1dy 360° trir di s6 do ciia cung nho.

e Str dung ti s6 luong giac cuia mot goc nhon dé tinh goc.

Bai 1. Tinh sé do cung AB nho trong hinh vé& dudi day, biét ring A0C =30° va BOC =80".

B

Bai 2. Cho duong tron (O;R). Ve day 4B = R~/2 . Tinh sb do cua hai cung A4B.

Bai 3. Cho dudng tron O, hai tiép tuyén ctia dudng tron tai 4 va B cat nhau & M , biét AMB = 65"

a) Tinh sé do AMO; AOM .

b) Tinh s6 do goc ¢ tAm tao boi hai ban kinh O4, OB..

¢)Tinh sb do cung nhd 4B va sb do cung 16n 4B.

Bai 4. Trén cung nho 4B cia (0) , cho hai diém C va D sao cho cung AB dugc chia thanh ba cung
bing nhau (AC = CD = DB). Ban kinh OC va OD cit day AB lanluottai E va F .

a) So sanh cac doan thang AE va BF .

b) Chting minh dudng thing 4B song song v&i duong thang CD.

Bai5. Cho (O;R) cac ddy AB,CD,EF c6 do dai nhu sau AB =R,CD = Ry2,EF = R{/3 . Tinh s6 do

cac cung AB,CD,EF .

Trang 3



Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu

BAI TAP REN LUYEN
Bai 6. Cho hinh vé sau:

[ =

a) Tinh s6 do cung nho AB

b) Tinh s6 do cung nhé AC

¢) Tinh s6 do cung 16n BC
Bai 7. Cho hai tiép tuyén tai A va B cua dudng tron (O) cit nhau tai M , biét AMB =50°. Tinh sé do
cung AB nho va sé do cung AB.
Bai 8. Cho duong tron (O;R). V& day AB sao cho sb do cung nhoé 4B bing nira sé do cung 16n AB.
Tinh di¢n tich tam gidc ABC.
Bai 9. Cho (O;R) vaddy cung MN = R+/3. Ké OK vuong goc voi MN tai K . Tinh:

a) bo dai OK theo R.

b) S6 do cac goc MOK; MON .
¢) S do cung nho va cung 16n MN .
Bai 10. Cho duong tron (O;R), ldy diém M nam ngoai (O) sa0 cho OM =2R. Tt M ké tiép tuyén

MA va MB véi duong tron (O) (A va B la céc tiép diem) .

a) Tinh AOM .
b) Tinh AOB va sb do cung nhé A4B.
c) Biét doan thing OM cét (O) tai C. Chimg minh C la diém chinh gifra cia cung nhdé AB.
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Canh Diéu

Bai 11.Cho hinh vé sau:

[ =
L
=

a) Tinh s6 do cung nho BC.
b) Tinh s6 do cung 16n AB.

""'B

Bai 12.Cho duong tron tim O, dudng kinh BC. A 1a diém trén dudng tron sao cho AOC = 75°.

A

a) Tinh s6 do cung 1én BC
b) So sanh hai cung nhoé AC va AB.

Bai 13.Cho hinh v& sau, so sanh hai cung nho CD va AB.

D

Trang 5



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

Bai 14.Cho hinh v& sau, v6i ABC 1a tam giac déu, O 13 tdm dudng tron di qua 3 diém A, B, C. Tinh sé do

cac cung tao ra trong 3 diém A, B, C.

Bai 15.Cho hinh v& sau, tinh sé do cung 16n AB va goc ABO .

-\

Bai 16.Cho hinh v& sau, tinh s6 do cung nhé AB va cung 16n CD.

A

Trang 6



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

Bai 17.Cho hinh v& sau, tinh s6 do cung 16n AB.

Bai 18.Cho hinh vé sau:

e

a) Tinh s6 do cung nho AB.

b) Tinh géc ADC .
¢) So sanh hai cung nho AC va AD.
Bai 19. Cho dudng tron (O) duong kinh 4B, v& goc & tam A0C =50° véi C nim trén (0). Ve day
CD vudng géc véi AB va day DE song song voi AB .
a) Tinh s6 do cung nho BE.
b) Tinh s6 do cung CBE . T do suy ra ba diém C,0,E thing hang.
Bai 20. Cho duong tron (O;R). Trén duong tron iy lan luot cac diém A4,B,C,D sao cho cac cung
AB,BC,CD c6 s6 do lan luot la 60°;90%;120°.
a) Tinh s6 do cac goc & tim chin cac cung dy va s6 do cac cung sau 4BC ; ]/3’51\); ACD.

b) Tinh d6 dai cac day cung AB, BC,CD theo R.
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu

DANG 2

CHUNG MINH HAI CUNG BANG NHAU

Phwong phap
Pé chimg minh hai cung (ctia mot dudng tron) bang nhau ta chirmg minh hai cung nay c6 cing mét sb
do

Chii y: Trong mot dudng tron, hai cung bi chén giita hai ddy song song thi bang nhau

Ta co: AB//CD:>:42'=I/3_Z\)

Bai 1. So sanh cac cung nho trong hinh vé dudi day. Biét rang MON =100° ;5]@’ =20° ;@ =100°

MOQ =140°.

Bai 2. Cho tam gidc ABC cantai 4. V€ duong tron tdm O, duong kinh BC . Pudng tron (0) cit AB
va AC lanluottai M va N .

a) Chtirng minh céc cung nhé BM va CN c6 b do bang nhau.

b) Tinh MON, biét BAC = 40".
\ e . \ \ A A \ R\/g A \ \ 0 1A A < R < A
Bai 3. Cho hai duong tron dong tam (O;R) va O;T trén duong tron nho lay mot diém M . Tiép

tuyén tai M cia dudng tron nho cit duong tron 16n tai 4 va B. Tia OM cit dudng tron 1on tai C.
a) Ching minh rang: CA=CB.
b) Tinh s6 do hai cung 4B .

BAI TAP REN LUYEN
Bai4. Cho ntra dudng tron (O), dudong kinh AB va C 1a diém chinh giita cua nira dudng tron. Trén cic
cung CA va CB lan luot 14y cac diém M va N sao cho CM = BN. Chtrng minh:
a) AM =CN.
b) MN =CA=CB.
Bai 5. Cho dudng tron (O) dudng kinh AB. Trén nira dudng tron iy hai diém C va D. Ké CH vuédng
gbc voi AB tai H, CH ct (O) tai diém tht hai E. Ké AK vuong goc voi CD tai K, AK cit (O) tai diém
thtr hai F. Chirng minh:
a) Hai cung nho CF va DB bang nhau.

b) Hai cung nhé BF va DE bang nhau.
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu

Bai 6. Cho hai dudng tron bang nhau (O) va (O’) cit nhau tai hai diém A va B. V& cac duong kinh
AOE, AOF va BOC. Puong thing AF cit dudng tron (O) tai diém tha hai 12 D. Ching minh rang céc
cung nhd AB, CD, CE bang nhau.

Bai 7. Cho dudng tron (O) dudng kinh AB va dudng tron (O°) duong kinh AO. Céc diém C, D thudc
duong tron (O) sao cho B e CD va BC < BD. Cac day AC va AD cit dudng tron (O’) theo thir ty tai E
va F. Hay so sanh:

a) Do dai cac doan thfmg OE va OF.

b) S6 do cac cung AE va AF cia duong tron (O”) .

Bai 8. Cho nta duong tron (O), dudng kinh AE. Goi B, C, D 1a ba diém trén nira dudng tron, biét
AC =24B; AD =34B

a) Chimg minh rang; AB=BC=CD.

b) Chiing minh rang: AC=BD.

¢) Ching minh cung AD va BC ¢6 chung diém chinh giita.

Bai 9. Cho duong tron O, trén nira duong tron dudng kinh AB 14y hai diém C va D. Ké CH L AB nd
cat duong tron tai E. Ké 4K L DC n6 cit duong tron tai F. Ching minh rang

a) CF =DB.

b) BF = DE.

Bai 10. Cho dudng tron (O) dudng kinh AB. Qua trung diém I ciia ban kinh OB ké ddy CD L 4B . K¢
day CE song song v6i AB. Chimg minh rang:

a) AE=BC=BD.

b) E, O, D thing hang.

c) ADBE 14 hinh chir nhat .
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu
CHU BE 2
GOC NOI TIEP

DANG 1
TiNH SO PO GOC, CUNG

Trong mdt dudng tron:
e Cic goc ndi tiép bang nhau chan cac cung bang nhau va nguoc lai.
e Cic goc ndi tiép cling chan mot cung hodc chin cic cung bang nhau thi bang nhau
e Goc ndi tiép (nho hon hodc bang 90°) c6 sd do bang nira s6 do clia goc & tim clng chan mot cung

e Goc ndi ti€p chan ntra dudng tron 1a goc vuong.

Bai 1. Duya vao hinh v€ sau:

B
C s

| 0

150° 30
DY _ — — *4

a) Tinh s6 do cung nho CD.
b) Tinh s6 do cung nhé BD.

Bai 2. Cho tir gidc ABCD ndi tiép duong tron (O), biét BAC =30°, BCA =40 (nhu hinh v& bén).

Tinh sb do céc goc /TB%, ﬁ,{@
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai

BAI TAP REN LUYEN

Cidnh Diéu

Bai 3. Dua vao hinh vé& sau, biét cung nho XY cta duong tron tim B 1a 70°. Tinh MON

jd_’-.- -
[ , 1B
) /
T
N
Bai 4. Duya vao hinh v€ sau, hdy tinh BAC .
4
, 130°, |\ '|
[ N |
. o\~ N
B [~40°\
III .D
\| 30
—C

A
L . m\
M| o) |H N
.
B

Trang 11
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu

DANG 2

CHUNG MINH CAC GOC BANG NHAU, CAC CUNG BANG NHAU

Trong mdt dudng tron:
e Cac goc ndi tiép bang nhau chin cac cung bang nhau va nguoc lai.
e Cac goc ndi tiép ciing chan mot cung hodc chin cac cung bang nhau thi bang nhau
e Goc nodi tiép (nho hon hoidc bang 90°) ¢ sé do bang nira s6 do cta goc ¢ tim cung chin mot cung

e Go6c noi tiep chan nira duong tron 1a goc vuong.

Bai 1. Cho AABC cantai A (A4 <90°). V& duong tron duong kinh 4B cét BC tai D, cit AC tai E.
a) Ching minh BD =DE .

b) Chimg minh CBE = %E/E .

Bai 2. Cho tam gidc ABC c6 ba goc nhon, dudng cao AH va ndi tiép duong tron tim O, dudng kinh
AM

a) Tinh ACM .

b) Chitng minh BAH = OCA.

¢) Goi N la giao diém cua AH voi (0) . Tt gidc BCMN 1a hinh gi? Vi sao?

Bai 3. Cho tam giac nhon ABC ndi tiép dudng tron (O) Tur dinh A ta ké duong cao AH (H thudc

BC'). Ching minh raing BAH = OAC .
Baid. Cho tam gidc ABC ndi tiép duong tron (O;R), AH la dudmg cao (H € BC). Chimg minh

rang: AB.AC =2R.AH .

BAI TAP REN LUYEN
Bai 5. Cho nira duong tron (O) duong kinh 4B va day AC cing cung AC ¢6 sb do bang 60°.
a) So sanh cac géc cia AABC.
b) Goi M va N 1an luot 1a diém chinh gitra cia cac cung AC va BC, hai day AN va BM cit nhau tai
I . Chimg minh rang CI 1a tia phan giac cua ACB.

Bai 6. Trén canh huyén BC cua tam giac vudng ABC vé phia ngoai ta dung hinh vudng véi tam tai

diém O . Chimg minh rang A O 1a tia phan giac cua goc BAC .
Bai7. Cho tam gidc ABC ndi tiép dudng tron (O;R). Vé AD la duong cao cua tam giac ABC'.

Chung minh rang B/AT) =0AC.
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu
Bai 8. Cho tam gidc ABC ndi tiép trong duong tron (O). Pudng phan giac trong goc A cat dudng

tron ngoai tiép tam giac tai D. Goi I la tAm vong tron ndi tiép tam gidc ABC. Ching minh

DB =DC = DI

Bai 9. Cho tam gidc ABC (21 _ 9o°)va AB < AC . V& dudng tron tim A ban kinh AB cit BC tai

D,cit AC tai E.Chimg minh raing DB.CB = EB*.

Bai 10. Cho tam giac ABC co ;1 nhon ndi tiép trong duong tron (O;R). Ching minh rang:

L —

BC =2Rsin BAC'.

Bai 11. Cho nira duong tron (O) duong kinh AB. Lay M 1a diém tily ¥ trén nira duong tron (M khac A va
B). Ké MH vudng goc voi AB (H € AB). Trén cung mot nira mit phang bo AB chura nira dudng tron (O)
v€ hai ntra duong tron tdm O,, duong kinh AH va tam O,, duong kinh BH. Doan MA va MB cit hai nira
duong tron (0,) va (0,) lan luot tai P va Q. Chiing minh rang:

a) MH = PQ.

b) AMPQ ~ AMBA .

¢) PQ 1a tiép tuyén chung ctia hai dudng tron (0))va(0,).
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu

DANG 3

CHUNG MINH HAI PUONG THANG SONG SONG, VUONG GOC, BA PIEM THANG HANG

Bai 1. Cho dudng tron (O) dudng kinh AB, diém D thudc (O). Goi E 13 diém d6i xtg v6i A qua D

a) AABE la tam giac gi?

b) Goi K 14 giao diém ctia EB v6i (O), Chtrng minh rang: OD 1 AK .

Bai 2. Cho nira dudng tron (O) dudng kinh AB = 2R va diém C nam ngoai ntra duong tron. CA cit nira
duong tron tai M, CB cit nira duong tron tai N. Goi H 1a giao diém ctia AN va BM.

a) Chung minh rang CH L 4B .

b) Goi I 1a trung diém cta CH. Ching minh rang MI 1a tiép tuyén ctia nira duong tron (O) .

BAI TAP REN LUYEN
Bai 3. Cho dudng tron (O), duong kinh AB, diém D thudc duong tron. Goi E la diém dbi xing voi A
qua D.
a) Tam giac ABE la tam giac gi?
b) Goi K 1a giao diém cua EB véi (O). Chimg minh OD L AK.
Bai 4. Cho tam giac ABC ndi tiép dudng tron (O), hai duong cao BD va CE cét nhau tai H. V& dudng
kinh AF.
a) T giac BFCH 1a hinh gi?
b) Goi M 14 trung diém ctia BC. Chirng minh rang ba diém H, M, F thang hang.

c¢) Ching minh OM = %AH .

Bai 5. Cho nira dudng tron (O) dudng kinh AB va diém C di dong trén nira dudng tron d6. V& dudng
tron (I) tiép xtic voi duong tron (O) tai C va tiép xuc véi duuong kinh AB tai D, dudng tron nay cit CA,
CB lan luot tai cac diém tht hai 14 M va N. Chimg minh ring;

a) M, N, I thang hang.

b) ID L MN .

Bai 6. Cho AABC nhon ndi tiép dudng tron (O). Puong cao BM, CN cit nhau tai H va cit duong tron
lan luot tai E va F.

a) Chimg minh rang A 1a diém chinh giira cung FE.

b) Ching minh rang EF // MN.

¢) Chimg minh ring O4 1L MN .

d) Chimg minh rang AH khong d6i khi A di dong trén cung 16n BC.

e) Chig minh rang F d6i xtimg v6i H qua AB.
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu

Bai 7. *Cho tam gidc déu ABC ndi tiép dudng tron (O) Trén cung BC khong chira A ta lay diém P
batky (P khac B va P khac C'). Cac doan PA va BC cét nhautai Q.

a) Gia st D 1a mot diém trén doan PA sao cho PD = PB. Chang minh ring APDB déu.

b) Chirg minh raing PA = PB + PC'.

1 1

¢) Chung minh h¢ thac = + .
rPQ PB PC

Trang 15



Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu
BAI 4
GOC O TAM

GOC NOI TIEP

1. Goc ¢ tam

Goc ¢ tam 1a géc c6 dinh trung véi tdm duong tron.

A
'l D
/
|: {)
\

B

|

,n'l
N, A

I‘I""\-\_

2. Cung. S6 do ciia cung

a. Cung

Mbi phﬁn dudng tron gidi han boi hai diém A, B trén duong tron goi 1a cung AB, ki hi¢u 1a 4B.

III.

Chu y:

e Cung nam bén trong goc & tim AOB dugc goi 1a cung nho, ki hiéu 1a AmB . Ta con ndi AmB 14
cung bi chin bai goc AOB hay goc AOB chin cung nhd AmB.

e Cung ndm bén ngoai goc & tim AOB goi 1a cung 16n, ki hi¢u 14 AnB.
b. S6 do ciia cung

e S6 do ctia cung nho bang s6 do goc ¢ tAm chan cung do.

e S6 do cuia cung 16n bang hiéu gitta 360° va sé do cung nho (c6 chung hai ddu mat v6i cung 16n)

e S6 do cua nira dudng tron bang 180°.

e S6 do cung AB, ki hidu 1a sd AB
Nhan xét:

e Khi hai mut ciia cung tring nhau ta c¢6 “cung khong” vai sé do 0° va cung ca dudng tron co s6 do
bang 360°.

e Cung nho c6 sé do nho hon 180°, cung 16n ¢6 s do 16n hon 180°. Cung ntra duong tron c6 sd do

bang 180°.

Trang 1



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

e Goc & tAm chin mot cung ma cung d6 13 nira dudng tron thi ¢ sb do bang 180°.
e Trong mot dudng tron (hay hai duong tron bang nhau), hai cung bang nhau néu chung cé s do
bang nhau. Trong hai cung, cung nao c6 s6 do 16n hon duoc goi 14 cung 16n hon.
e Néu C 1a diém nam trén cung AB thi sd ACB = sd ACB + sdCB
3. Goc ndi tiép
a. Dinh nghia:
Goc ¢ dinh nam trén dudng tron va hai canh chira hai day cung ctia dudng tron goi 1a goc ndi tiép.
Cung nam bén trong goc ndi tiép duoc goi 1a cung bi chan.
Pinh li: M&i goc & tim c6 s6 do gap hai lan s6 do goc ndi tiép cung chan mot cung.
Hé qua: Trong mot duong tron, sd do ciia goc ndi tiép bang nira sé do ciia cung bi chin. Géc ndi tiép
chin nira duong tron c6 sb do bang 90°.
Nhan xét:
e S6 do goc nodi tiép bang nira s6 do goe & tAm cuing chan mot cung.

e Trong mot dudng tron, cac goc noi tiep bang nhau chan cac cung bang nhau va nguoc lai.

C M
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu
CHU BE 1
GOC O TAM

DANG 1
TINH SO PO GOC O TAM VA SO PO CUNG BI CHAN

Phwong phap
e Pua vé cach tinh s6 do mot goc cua tam giac, tam giac.
e Pé tinh s6 do ciia cung nho, ta tinh s6 do ciia goc & tim tuong Ung.
e Pé tinh s6 do ciia cung 16n ta 1dy 360° trir di s6 do ciia cung nho.

e Str dung ti s6 luong giac cuia mot goc nhon dé tinh goc.

Bai 1. Tinh sé do cung AB nho trong hinh vé& dudi day, biét ring A0C =30° va BOC =80".

B
80°
C
A
Loi gidi
B
80°
C
A

Didm C nim trén cung nhé AB nén ta c6: sd AB = sd AC +sd BC (1)
Goc & tam AOC chin cung AC nén sd AC = AOC = 30"
Goc & tam BOC chin cung BC nén sdBC = BOC =80

Thay vio (1) ta dugc: sd AB = sd AC +sd BC = AOC + BOC = 30" +80° = 110"
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

Bai 2. Cho duong tron (O;R). Véday 4B = R~/2 . Tinh sé do cua hai cung 4B .

Loi giai

Ry2

Xét AAOB c6: OA> + OB’ = R* + R* =2R* = AB* = AAOB vuong tai O
— sd AB =90"
Vay s6 do cung 16n 1a 360° —90° =270°

Bai 3. Cho dudng tron O, hai tiép tuyén ctia dudng tron tai 4 va B cat nhau & M , biét AMB = 65"

a) Tinh sé do AMO; AOM .
b) Tinh s6 do goc ¢ tAm tao boi hai ban kinh O4, OB..
¢)Tinh sb do cung nhd 4B va sb do cung 16n 4B .

Loi giai

A

M

B

a) Ching minh dugc OM 1a tia phan giac cta AMB

= AMO =32,5° = A0M =180° —90° —32,5° =57,5"

b) AOB =360"—180°-65° =115

¢) sd ABuio = sd AOB =115"; sd ABion =360° —115° = 245°

Bai 4. Trén cung nho 4B cia (0) , cho hai diém C va D sao cho cung AB duoc chia thanh ba cung
bang nhau (:42‘ ~CD= Z)??). Ban kinh OC va OD cit ddy AB lan lugttai E va F .

a) So sanh cac doan thang AE va BF .

b) Chimg minh dudng thang AB song song véi duong thang CD .

Loi giai
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

A \\Q/ B
C D
a) Chung minh dugc: AOEA=AOFB = AE = FB
b) Chuing minh dugc: OEF = O/CT), ma hai goc nam & vi tri déng vinén AB//CD
Bai5. Cho (O;R) cac ddy AB,CD,EF c6 do dai nhu sau AB =R,CD = Ry2,EF = R\/3 . Tinh s6 do
cac cung AB,CD,EF .
Loi giai

B

AN

—
’4‘

Ta 6 OA=OB = AB(= R)= AOAB déu = AOB = 60" = sd AB = 60"
2

Lai c6 OC* +OD” = R* + R* = 2R*;CD> :(Rﬁ) = 2R’

AOCD ¢6 OC* +0D* =CD’

Theo dinh li Pitago ddo ta c6 AOCD vudng tai O = sdCD = sd COD = 90"

Vé OH L EF tai H,suyra EH=%=RT\/g
Xét AOHE vuong tai H ,taco EH = OEz\/g =RT\/5

= AOHE 1a nira tam giac déu = EOH =60’
AOEF cantai O (vi OE =OF ) c6 OH la dudong cao nén ciing 1a dudong phan giac

Do d6 EOH :%Eo? — EOF =2.60° =120°

sd EF =sd EOF = 120°
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BAI TAP REN LUYEN
Bai 6. Cho hinh v& sau:
4
)i 110
aQ
c* "B
a) Tinh s6 do cung nho AB
b) Tinh s6 do cung nhé AC
¢) Tinh s6 do cung 16n BC
Loi giai
a) Tinh s6 do cung nho AB

Ta ¢6 sd AB = AOB =110" (goc & tm chin cung AB)
b) Tinh s6 do cung nho AC
Xét tam gidc 4OB c6 OA = OB (ban kinh)

— AAOB can tai O = ACO = CAO =30"

AOC + ACO +CAO =180° (tdng 3 gbc clia tam giac)
AOC+30" +30° =180° = 40C =180° —(30° +30°) = 120"
— sd AC = AOB =120" (gbc & thm chin cung AC)

¢) Tinh s6 do cung 16n BC

Ta ¢c6 BOC + AOC + AOB = 360"

— BOC +120° +110° = 360° = BOC = 130"

Bai 7. Cho hai tiép tuyén tai A va B cua duong tron (O) cat nhau tai M , biét AMB =50". Tinh sb do
cung AB nho va s6 do cung AB.
Loi giai

B

Il

Irang 6



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu
Vi M4, MB 1a hai tiép tuyén cua dwong tron (0)

nén oM la tia phan giéc clia 40B;
Mo 1A tia phin gidc cia 4MB

— 1 — 50

- -

=25°

Ma tam gidc 04M vuong tai 4 ( do MA la tiép tuyén)

nén MOA=90° - M0 = 65°

‘Ma ou 1 tia phan giac cta 40B

N&n V0B - M04 - 65°

Suy ra 40B = MOB + MOA = 65° +65° = 130"

Nén s6 do cung nho 45 1a 130°

S6 do cung 16n 4B 1a 360° -130° = 230"

Bai 8. Cho duong tron (O;R). V& day AB sao cho sd do cung nhé AB bang nira s6 do cung 16n 4B

Tinh dién tich tam gidc ABC.

Loi giai

Ko
Vi s do cung nhé bang ntra s6 do cung 16n
= sd ABuo =360°:3=120° = A0B =120°

AAOB can tai O = A= B =30"

Ké OH vudng goc véi AB , ta duge: OH = OA.sin A= R.sin30° = %R

R:3

4

=8 05 = %AB.OH = %Rﬁ%R =

Bai9. Cho (O;R) va day cung MN = R/3. K& OK vudng gbc v6i MN tai K . Tinh:
a) Bo dai OK theo R.
b) Sé do cac goc ]\70\1(,]\7(-)7\7

¢) S6 do cung nho va cung 16n MN .

Loi gidi

Trang 7



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

W]—O

. R
a) Xét tam gidc vudong OMK , tinh dugc OK = B

b) Tinh duge MOK = 60°; MON =120

¢) S do cung nhé MN 1a: 120° = sé do cung I6n MN 1a: 240°

Bai 10. Cho duong tron (O;R), lay diém M ndm ngoai (O) sao cho OM =2R. Tir M ké tiép tuyén
MA va MB véi dudng tron (O) (A va B la cée tiép diém) .

a) Tinh AOM .

b) Tinh AOB va sb do cung nho 4B .

c) Biét doan thing OM cét (O) tai C. Ching minh C la diém chinh gifra cia cung nhé AB.

Loi gidi
A
M
C O
B

a) Xét tam gidc vudng AMO , ta c6: AOM = 60°
(Str dung ti s6 luong giac)
b) Tinh duge: AOB =120, s¢ ACB =120°

c) Ta co: A0C = BOC = AC = BC.

Trang 8



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai

Canh Diéu

Bai 11.Cho hinh vé sau:

[ =
L
=

a) Tinh s6 do cung nho BC.
b) Tinh s6 do cung 16n AB.

""'B

Bai 12.Cho duong tron tim O, dudng kinh BC. A 1a diém trén dudng tron sao cho AOC = 75°.

A

a) Tinh s6 do cung 1én BC
b) So sanh hai cung nhoé AC va AB.

Bai 13.Cho hinh v& sau, so sanh hai cung nho CD va AB.

D

Trang 9



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

Bai 14.Cho hinh v& sau, v6i ABC 1a tam giac déu, O 13 tdm dudng tron di qua 3 diém A, B, C. Tinh sé do

cac cung tao ra trong 3 diém A, B, C.

Bai 15.Cho hinh v& sau, tinh sé do cung 16n AB va goc ABO .

-\

Bai 16.Cho hinh v& sau, tinh s6 do cung nhé AB va cung 16n CD.

A

Trang 10



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

Bai 17.Cho hinh v& sau, tinh s6 do cung 16n AB.

Bai 18.Cho hinh vé sau:

T

a) Tinh s6 do cung nho AB.

b) Tinh gébc ADC .
¢) So sanh hai cung nho AC va AD.

Bai 19. Cho dudng tron (O) dudng kinh 4B, v& goc & tim AOC =50° véi C nim trén (O). V& ddy
CD vudng géc véi AB va day DE song song voi AB .
a) Tinh s6 do cung nho BE.

b) Tinh s6 do cung CBE . Tir d6 suy ra ba diém C,0,E thing hang.

Loi giai

a) Tinh dugc sd BE = 50°

Trang 11



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu
b) Chiing minh dugc: s¢d CBE =180° = C,0, E thang hang (dpcm)

*) Cach khac: St dung CDE =90’ = dpecm
Bai 20. Cho duong tron (O;R). Trén dudng tron lay lan lugt cac diém 4,B,C,D sao cho cic cung

AB,BC,CD c6 s6 do l1an lugt 12 60°:90°:120°.

— —— ——

a) Tinh s6 do cac goc ¢ tim chéan cac cung Ay va sb do cac cung sau ABC; BCD; ACD.

b) Tinh d6 dai cac day cung AB,BC,CD theo R.

Loi giai

a) Ta c6: AOB = 60°; BOC =90°; COD =120"

sd ABC = sd AB +sd BC = 60° +90° = 150"

sdBCD = sdBC +sdCD = 90° +120° = 210"

sd ACD = sd AB +sd BC +sdCD = 60° +90° +120° = 270"

b) Ta c6 AAOB cén lai c6 AOB =60° = AAOB déu = AB=0A=R
Theo dinh Ii Pitago ta c6: BC* = BD* +OC* =2R* = BC = R\2
AOD =360° —270° =90° = AD = BC = R\2

Vay OI L CD

Tam giac vudng COI cé COI = 60° nén la nira tam giac déu

1 R RJ3

=>0[=—0C=—=C(Cl=——
2 2 2

Do d6 CD=2CI = R 3.
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu

DANG 2

CHUNG MINH HAI CUNG BANG NHAU

Phwong phap
Dé chimg minh hai cung (ctia mot duong tron) bang nhau ta chimg minh hai cung ndy cé cting mot sd
do

Chu y: Trong mot duong tron, hai cung bi chin giita hai ddy song song thi bang nhau

Ta co: AB//CD:E:I?Z\)

Bai 1. So sanh cac cung nho trong hinh vé& dudi day. Biét rang MON =100° ;O/N\P =20" ;P/O\Q =100°

MOQ =140".
Loi gii

P

140°
O

M

Ta ¢6 sd MO = MOO =140° (gbc & tim MOQ chin cung MO )

sd MN = MON =100° (goc & tim MON chén cung MN )

sd NP = NOP =20° (gbc & tim NOP chan cung NP)

sdf/’_ézP/O\Q:mOO (goc & tam P/OZQ chin cung f/’_é)

Lai c6: MON = POQ =100" < sd MN = sd PQ < MN = PQ

+100° <140° < MON < MOQ < sd MN < sdMQ < MN < MO

+20° <100° < NOP < MPN < sd NP < sd MN <> NP < MN

Vay ]/\7i’<m:}7é<@.

Bai 2. Cho tam gidc ABC cantai 4. V€ duong tron tdm O, duong kinh BC . Pudng tron (0) cit AB
va AC lan luottai M va N.

a) Chtirng minh céc cung nho BM va CN ¢6 s6 do bang nhau.
Trang 13




Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu
b) Tinh MON, biét BAC =40°.

Loi gidi

(B>

a) Ching minh duge: ABOM = ACON (cge)=> BM = CN
b) Tinh dugc: MON =100°

N . \ \ A A \ R\/5 A \ \ 5 1A A < R < A
Bai 3. Cho hai duong tron dong tam (O;R) va O;T trén duong tron nho lay mét diem M . Tiep

tuyén tai M ciia duong tron nho cit dudng tron 16n tai 4 va B. Tia OM cét dudng tron 16n tai C .

a) Chimg minh rang; CA=CB.
b) Tinh s do hai cung AB .

Loi giai
112
? ?
s B
A ‘ M
C

a) Ta c6: AM L OB (tinh chat hai tiép tuyén)
AAOB can tai O = 51 = 52 — CA=CB (hai goc & tdm bang nhau thi hai cung bi chan bang nhau)

b) Ta c6: MA=MB (dudng kinh vudng goc voi day)

Trang 14



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

R3

MA? = 04> —OM* =R2—( 5

2 2
Y S SR
4 >

AAOB ¢ ba canh bing nhau = A0B = 60° = sd AB =60° = sd AB, =300°.

lon

BAI TAP REN LUYEN
Bai4. Cho ntra duong tron (O), dudng kinh AB va C 1a diém chinh gitra ctia nira dudng tron. Trén céc
cung CA va CB lan luot ldy cac diém M va N sao cho CM = BN. Chung minh:
a) AM =CN .

b) MN = CA=CB.

Loi gidi
C
M
N
A o B

a) Ta co6 C la diém chinh giira nira duong tron = AC =BC

ma CM = BN = AM =CN

b) Chirng minh dugc MN =CA=CB

Bai5. Cho dudng tron (O) duong kinh AB. Trén ntra duong tron ldy hai diém C va D. Ké CH vuong
goc voi AB tai H, CH cit (O) tai diém thir hai E. Ké AK vudng goc véi CD tai K, AK cit (O) tai diém
thtr hai F. Chirng minh:

a) Hai cung nhd CF va DB bang nhau.

b) Hai cung nho BF va DE bang nhau.

Loi gidi

Trang 15



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

K
C

%
A [1. B

E

DK 1 AK —_— =
a) Ta co: = DK //BF = CF = DB = dpcm
BF 1 AK

b) Tur gia thiét ta co AB 1a duong trung truc ciia CE = BC = BE = BF = DE

Bai 6. Cho hai duong tron bang nhau (O) va (O’) cit nhau tai hai diém A va B. V& cac duong kinh
AOE, AOF va BOC. Puong thing AF cat duong tron (O) tai diém thir hai 1a D. Ching minh rang cac
cung nhé AB, CD, CE bang nhau.

+) Day AB la day chung ctia hai duong tron nén AB cing hai cung nho bang nhau — AmB = AnB (1)
Lai co: A/O\B=C/'(-)TE:1/4;173=&\Z(2)

+) Chirng minh duoc:

ABE = ABF =90° = E,B,F thing hang

+) AEAB = AFAB => EB = FB = BO la dudng trung binh ciia AFEA = BC//AD = CD = AmB(3)

(Hai cung bi chén giita hai diy song song). Tir (1)(2)(3) = AmB = AnB=CE=CD.
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu
Bai 7. Cho duong tron (O) duong kinh AB va duong tron (O’) duong kinh AO. Cac diém C, D thude

dudng tron (O) sao cho BeCD va BC < BD. Céc diy AC va AD cét dudng tron (O”) theo thir tu tai E
va F. Hay so sanh:

a) Po dai cac doan thang OE va OF.

b) Sb do cac cung AE va AF cia duong tron (O”) .

Loi giai

a) Taco: OF L AC;BC L AC= OE//BC
Xét AABC ¢6 OE//BC,AO0 =0B

: 1
= F latrung diém cia 4C = OF = EBC

1
Tuong tu: OF = EBD

Ma BC < BD = OE < OF

b) Xét tam giac vuong OEA, AFO ta co: AE* = AO* —OE* va AF* = AO* - OF*

= AE* > AF> = AE > AF = sd AE > sd AF .

Bai 8. Cho ntra duong tron (O), dudng kinh AE. Goi B, C, D 1a ba diém trén nira duong tron, biét
AC =24B; AD =34B

a) Ching minh rang: AB=BC=CD.

b) Chitng minh rang; AC=BD.

¢) Ching minh cung AD va BC ¢6 chung diém chinh giira.

Loi giai

Trang 17



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

0]

— — — e — o —

a) BC=AC—-AB=AB;CD=A4AD—-AC = 34B-2A4B=AB = AB=BC =CD

AB=BC=CD
b) AC=AB+BC += AC=BD

— o —

BD=BC+CD

¢) Goi M la diém chinh giita c4 cung BC = MB = MC

— o —

 MA=MB+A4B| — —
Co: > MA=MD= dpcm
MD =MC+CD
Bai 9. Cho duong tron O, trén nira duong tron dudng kinh AB 14y hai diém C va D. Ké CH L AB nd

cat duong tron tai E. Ké 4K L DC n6 cit duong tron tai F. Ching minh rang

a) CF = DB
b) BF = DE .

Loi giai

K
C
F
D
A H o B
E

a) Taco: AFB = 90" (goc ndi tiép chan nira duong tron)
{BF LAK=F

= BF //CD
CD 1 AK =K

Xét duong tron (O) c6 BF // CD = CF = DB (chan boi hai day song song)

b) Tacé: AB L CE = B 1a diém chinh giita CBE

:ﬁ’zﬁ: sdﬁ? =sd1,9?3

Trang 18



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

ma @zﬁ): sd&'z sdl/?—l\) :sdﬁ? +sd(/7—}; =sd§E\’ +sd],)—l§

— sd BF =sd DE = BF = DE = BF = DE .

Bai 10. Cho dudng tron (O) duong kinh AB. Qua trung diém I cta ban kinh OB ké ddy CD 1 4B . K¢é
day CE song song v6i AB. Chimg minh rang:

a) AE=BC=BD.

b) E, O, D thang hang.

c) ADBE Ia hinh chit nhat .

a) AB la trung truc cua CD = BC = /B?)(l)

0, = E,(slt)
+) 0, =C (slt) = 0,=0, = AE = BC(2)
) él (tamgiaccan)

Tir (1) va (2)= AE = BC = BD

b) ACOD can tai O, OI la duong cao nén la duong phan giac COD
COB-DOB| BOD = A0E . |

= = = DOA+ AOE =180" = E,O, D thang hang (dpcm)

BOC=A4OE| BOD+DOA4=180"

¢) Hinh binh hanh c¢6 hai duong chéo bang nhau nén 14 hinh chit nhat.
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Hinh hoc 9 - Chwong 5: Duwong tron — Tw ludn cé 1oi gidi Cinh Diéu

CHU PE 2
GOC NOI TIEP

DANG 1
TiNH SO PO GOC, CUNG

Trong mdt dudng tron:
e Cac goc ndi tiép bang nhau chin cac cung bang nhau va nguoc lai.
e Cac goc ndi tiép ciing chan mot cung hodc chin cac cung bang nhau thi bang nhau
e Goc nodi tiép (nho hon hoidc bang 90°) ¢ sé do bang nira s6 do cta goc ¢ tim cung chin mot cung

e Go6c noi tieép chan nira dudng tron 1a goc vuong.

Bai 1. Duva vao hinh vé sau:

Trang 20



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai

Canh Diéu

a) Tinh s6 do cung nhoé CD.
b) Tinh s6 do cung nho BD.

a)

Ta c6: COD =180° — AOC (hai gbc b nhau)

COD =180° — A0C =180° —150° = 30"

Loi giai

s do cung nho CD 1a: s¢CD = COD = 30° (goc & tam)

b) s6 do cung nho BC 1a sdBC =2CAB =2.30" = 60" (gdc ndi tiép)

s do cung nhé BD 1a: sd@ BD = sd BC +sdCD = 60° +30° = 90"

Bai 2. Cho tir gidc ABCD ndi tiép duong tron (O), biét BAC =30°, BCA =40 (nhu hinh v& bén).

Tinh sb do céc goc @, A/IY?,A/(Y?

Xét tam giac ABC co : BAC +BCA+ ABC =180 (téng 3 gbc trong tam giac)

Hay 30° +40° + ABC =180° = ABC =110

Loi giai
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

—_

ADC = %(sté +sdﬂz) - %(2/1/59 + @) — ACB + CAB = 40° +30" = 70° (goc néi tiép )

Hay 110° + ADC =180° = ADC = 70"

Tacé: AOC =2A4DC (g6c ndi tiép va goc ¢ tim cung chan cung AC)

— A0C =2.70° = 140°.

Vay ABC =110°, ADC =70°, AOC =140"

Chii ¥ : C6 thé dung tinh chit Ta gidc ABCD ndi tiép dudng tron (O) nén dé tinh ADC

Tt gide ABCD néi tiép duong tron (O)nén ABC + ADC =180° (tong 2 gbc déi dién cua tir gidc ndi tiép)

Hay 110° + ADC =180° = ADC = 70"

BAI TAP REN LUYEN

Bai 3. Dua vao hinh v& sau, biét cung nho XY ciia dudng tron tim B 1a 70° . Tinh MON

M
p! T
. b _ 18
\:‘-' O \ 7
7=
N
Bai 4. Dua vao hinh vé sau, hdy tinh BAC .
A
—
, 130°/
| .
| o
B 4000
Y\ .I. '_.D
| 300
.
—C

Bai 5. Dua vio hinh vé sau, biét HN =5cm, AB =10+/5em . Tinh ban kinh dudng trong tam O,
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu

M 0 H N

DANG 2

CHUNG MINH CAC GOC BANG NHAU, CAC CUNG BANG NHAU

Trong mdt duong tron:
e Cac goc ndi tiép bang nhau chin cac cung bang nhau va nguoc lai.
e Cac goc ndi tiép cuing chan mot cung hodc chin cac cung bang nhau thi bang nhau
e Goc nodi tiép (nho hon hoidc bang 90”) ¢ sé do bang nira s6 do cta goc ¢ tim cung chin mot cung

e Goc noi tiep chan nira dudng tron 1a goc vuong.

Bai 1. Cho AABC cantai A (A4 <90°). V& duong tron duong kinh 4B cét BC tai D, cit AC tai E.
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu
a) Chimg minh BD = DE .

b) Chimg minh CBE = %EfI\C .

Loi gidi

a) ADB=90" = AD 1 BC = AD 14 phan gi4c cia 4
— A =4, = BD=DE

~ 1 —

b) Tacé B, = 4, =EDE:>§1 =%1§4??.

Bai2. Cho tam gidac ABC c6 ba goc nhon, duong cao AH va ndi tiép dudng tron tim O, dudng kinh
AM

a) Tinh ACM .

b) Chimg minh BAH = OCA.

¢) Goi N la giao diém ciia AH voi (O) . Tt gidc BCMN 14 hinh gi? Vi sao?

Loi giai

a) Ta c6 ACM =90° (gbc ndi tiép)
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu
b) Ta c6 AABH <> AAMC(gg)

—

— BAH = OAC;0CA = OAC = BAH = OCA
¢) ANM =90° = MNBC 14 hinh thang

— BC//MN = sd BN =sdCM

— CBN = BCM = BCMN hinh thang can.

Bai 3. Cho tam giac nhon ABC ndi tiép dudng tron (O) Tur dinh A ta ké duong cao AH (H thudc

BC'). Chiing minh raing BAH = OAC .

Loi giai

NV

D—M———

K¢ duong kinh AF cua duong tron <O)

— -

Ta thdy ACE = 90" (gdc ndi tiép chan nira duong tron). Tir d6 OAC + AEC = 90" (1).

Theo gia thiét bai ra, ta c6: BAH + ABC = 90" (2).

/N

Mit khic AEC = ABC (cing chin AC) (3).

Tur (1),(2) va (3) suyra BAH = OAC (dpem).
Baid. Cho tam gidc ABC ni tiép duong tron (O;R), AH la dudmg cao (H € BC). Chimg minh
rang: ABAC =2R.AH .

Loi giai

—

Vé duong kinh AD cua duong tron (0) ,suyra ACD = 90" (gbc ndi tiép chin nira duong tron).
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai

Canh Diéu

Xét AHBA va ACDA cbé:

AHB = ACD(: 900);@ — CDA (gdc noi tiép cung chian AC),

Do d6 AHBA ~ ACDA = AL = AB = AB.AC = AD.AH .
AC AD

Ma AD =2R.
Dodo ABAC =2R.AH .

BAI TAP REN LUYEN

Bai 5. Cho nira dudng tron (O) duong kinh 4B va diy AC cing cung AC ¢6 sb do bang 60°.

a) So sanh cac goc cua AABC.

b) Goi M va N lan luot 1a diém chinh giita ctia cac cung AC va BC, hai didy AN va BM cit nhau tai

[ . Chitng minh ring CT 14 tia phan gi4c ctia ACB.

Loi giai

a) Taco: AC=60=BC=120"=B<A<C

b) AN la phan giac cua géc A, BM la phan giac cia goc B nén CI 1a phan giac cuia goc C (dpcm)

Bai 6. Trén canh huyén BC cua tam gidc vuong ABC vé phia ngoai ta dung hinh vudng vdi tam tai

diém O. Chimg minh rang A O 1a tia phéan giac cua goc BAC .
Loi giai

A

o —

Vi O 13 tAm ctia hinh vuéng nén BOC = 90°.
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

I

Lai c6 BAC = 90" suy rabdn diém A, B,0,C ciung nam trén dudng tron duong kinh BC.

—_— VN

Péi véi dudng tron nay ta thiy BAO = BCO (cung chin BO).

Ma BCO = 45" = BAO = 45°.

DOEAl\C’:QO“,nénC/’A\O:B/A\C—Eﬁl\O:%“.

o —

—

Vay BAO = CAO ,nghiala AO latia phan giac cua goc vuong BA C' (dpcm).
Bai 7. Cho tam gidac ABC ndi tiép dudng tron (O;R). V€& AD la duong cao cua tam giac ABC'.

Chting minh rang BAD = OAC .

Loi giai

Dung duong kinh AF cua duong tron (0; R) .

Taco AEC = /TBT) (cing chan cung AC')

e

suy ra ADBA ~ ACFEA, tir 46 suy ra BAD — OAC.
Bai 8. Cho tam gidac ABC noi tiép trong dudng tron (O). Puong phan giac trong goc A cat dudng
tron ngoai tiép tam giac tai D. Goi I 1a tdm vong tron ndi tiép tam gidc ABC. Chung minh
DB =DC = DI

Loi giai

A
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu
Taluon c6 DB = DC do AD laphan giac trong goc A . Ta s€ chung minh tam giac DIB cantai D.

That vy ta c6: IBD = IBC + CBD.

Mat khac 537) = C/DE) (Géc nodi tiép chan cung CD)
ma Eﬂ) = CTAT) , E?Z’ = I/B:l (Tinh chit phan giac)
suy ra 1737) = 1@ + ]?/D' .

Nhung BID = ABI + BAI (Tinh chét goc ngoai).
Nhu vay tam giac BDI cantai D = DB = DI = DC

Bai 9. Cho tam giac ABC (;1 = 900) va AB < AC . V& duong tron tim A ban kinh AB cat BC tai

D, cit AC tai E.Chimg minh ring DB.CB = EB*.

Loi giai

Gia sit CA cét (0) tai F thi EF la duong kinh cua (A;AB),

—_

taco BF = BE (vi BA | EF) = BED — BFD,

BCF = BCE = %sd[BF —DE] _ %sd[BE —DE] — %sdBD _ BFD

—_—

Tu dé suyra BED = ECB.
Xét tam giac ABCE,ABED cé6

23 chung,

BED = ECB

BC _BE
BE  BD

= ABCFE ~ ABED < = DB.CB = EB’
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Bai 10. Cho tam giac ABC c¢6 A nhon ndi tiép trong dudng tron (O;R). Ching minh ring:

—

BC =2Rsin BAC'.

—

V& duong kinh BD cta dudng tron (O; R) = BCD =90 (gbc ndi tiép chan nira dudng tron).

ABCD c6 C = 90° nén BC = BDsin BDC..

— S [

Talai co6 BD = 2R; BDC = BAC (gbc ndi tiép cing chin BC ) nén BC = 2Rsin BAC..

Bai 11. Cho nira duong tron (O) dudng kinh AB. Lay M 1a diém tiy ¥ trén nira dudng tron (M khac A va
B). Ké MH vudng goc véi AB ( H € AB). Trén cing mdt nira mit phang bd AB chua nira duong tron (O)
vé hai nura duong tron tam O, , duong kinh AH va tam O,, duong kinh BH. Poan MA va MB cét hai nira
duong tron (O,) va (0,) 1an luot tai P va Q. Ching minh rang:

a) MH = PQ.

b) AMPQ ~ AMBA .

¢) PQ 1a tiép tuyén chung cta hai duong tron (0)) va(0,).

>

a) Ta c6: OMPHQ 1a hinh chit nhat = MH = PQ

b) Xét cac tam gidc vudng AHM va BHM ta co: MP.MA = MQ.MB = AMPQ ~ AMBA(cgc)

¢) PMH = MBH = PQH = 0,0B = PQ 14 tiép tuyén ciia O,
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Chimng minh tuong tur ta c6 PQ 14 tiép tuyén cua O, .

DANG 3

CHUNG MINH HAI PUONG THANG SONG SONG, VUONG GOC, BA PIEM THANG HANG

Bai 1. Cho dudng tron (O) duong kinh AB, diém D thudc (O). Goi E 1a diém ddi ximg voi A qua D
a) AABE la tam giac gi?
b) Goi K 14 giao diém ctia EB v6i (O), Chtrng minh rang: OD 1 AK .

Loi giai
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E

a ADB = 90° (gbc nodi tiép chin nira duong tron
g p g

BD 1 AE )
= = AABE cantai B
AD = DE

OD//EB
{ = 0D 1 AK

AK | EB
Bai 2. Cho nira dudng tron (O) dudng kinh AB = 2R va diém C nam ngoai ntra duong tron. CA cit nira
duong tron tai M, CB cit nira duong tron tai N. Goi H 1a giao diém ctia AN va BM.
a) Chung minh rang CH L 4B .
b) Goi I 1a trung diém ctia CH. Chting minh rang MI 14 tiép tuyén cta nira duong tron (O) .

Loi giai

C

a) Taco H la tryc tdm cua tam giac = CH 1 4B

b) Can chimg minh MI 1 MO

Ta co: C,M,H,NG(I;CTHJ
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C,= N, sd M)

~ ~ 1 — M\FM\; o IR 0 s OMJT 0
N, =B(==sdAM)t— ' — M, +IMB =90" — OMI =90
2 M, +IMB =90°

23\1 = §3 (A.can)

BAI TAP REN LUYEN
Bai 3. Cho dudng tron (O), duong kinh AB, diém D thudc duong tron. Goi E 1a diém dbi xing voi A
qua D.
a) Tam gidc ABE la tam giac gi?
b) Goi K 1a giao diém cua EB véi (O). Chimg minh OD L AK.
Loi giai

E

a) Xét AABE c6 BD dong thoi la dudng cao, dudng trung tuyén nén AABE cén tai B.

b) Xét AABE ¢6 OD la duong trung tuyén = OD //BE

ma: AK L BE (AKB=90") = AK L OD

Bai 4. Cho tam giac ABC noi tiép duong tron (O), hai duong cao BD va CE cit nhau tai H. V& dudng
kinh AF.

a) T giac BFCH 1a hinh gi?

b) Goi M 1a trung diém ctia BC. Chimg minh rang ba diém H, M, F thang hang.

c¢) Chiing minh OM = %AH .

Loi giai
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Canh Diéu

A

2N

a) Tt giac BFCH c6 cac canh ddi song song nén 13 hinh binh hanh.

b) Tt giac BHCF 1a hinh binh hanh ma M 1a trung diém ctia BC nén M la trung diém cia HF = H, M, F

thang hang.

1
c) Xét AAHF c6 OM la duong trung binh cua AAHF = OM = EAH .

Bai 5. Cho nira dudng tron (O) dudng kinh AB va diém C di dong trén nira dudng tron d6. V& dudng

tron (I) tiép xtic v6i duong tron (O) tai C va tiép xuc voi duudng kinh AB tai D, duong tron ndy cit CA,

CB lan luot tai cac diém thir hai 1a M va N. Chtng minh rang:
a) M, N, I thing hang.
b) ID L MN .

a) ACB =90° = MCN =90’
Xét (1), co: ACB=90" = N,M,I thing hang

b) Pudng tron (0) va (I) tiép xtc v6i nhau tai C nén O, I, C thang hang

AICN - INC=ICN | INC=0OBC| MN//4B
(= = _ = ID 1 MN
AOCB — OBC = OCB dong.vi ID 1 AB(t.ctiep.tuyen)
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Bai 6. Cho AABC nhon ndi ti€p duong tron (O). Puong cao BM, CN cat nhau tai H va cat dudong tron

lan luot tai E va F.

a) Chung minh rang A 1a diém chinh giita cung FE.

b) Chimg minh rang EF // MN.

¢) Chimg minh ring O4 1L MN .

d) Ching minh ring AH khong d6i khi A di dong trén cung 16n BC.
e) Chirng minh rang F d6i ximg v6i H qua AB.

Loi giai

a) B,=C, (phu goc BAC) = EA=FA (chin boi hai géc ni tiép bing nhau) = 4 1a diém chinh giita
FE = 04 1 FE()

E‘zé\ Az/\
b) TS :>E ‘NMB
NMB =C, d.vi

} = MN //FE(2)

= 0A L MN

d) K¢é duong kinh AD va goi I 14 trung diém cuia BC =[O L BC=1
Ta co:

ACD =90 =

CD 1 AC :>BH//CD
BH 1 AC ttu:CH//BD

= OBHCD la hinh binh hanh.
Ma I 13 trung diém cta BC nén I 13 trung diém cua HD

+Xét AAHD,OI = %AH & AH =201 (khong d6i)
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e. Taco: AE = FA= ABF = ABE ( chan hai cung bang nhau )
Xét ABHF c6 BN la duong cao, dudng phan giac nén can tai B = BN 1a duong trung tuyén = N 1a
trung diém ctia FH hay F ddi xtmg v6i H qua AB.
Bai7. *Cho tam giac déu ABC' noi tiép duong tron (O) Trén cung BC khong chita A ta lay diém P
batky (P khac B va P khac C'). Cac doan PA va BC citnhautai Q.

a) Gia st D 1a mot diém trén doan PA sao cho PD = PB. Chung minh ring APDB déu.

b) Chting minh rang PA = PB + PC'.

1 1
= + )
PQ PB ' PC

c¢) Chtirng minh hé thirc

Loi giai

A

a) Trudc tién ta nhan thiy rang tam giac PBD cantai P .

Mit khac, BPD = BPA = BCA = 60" (hai gbc ndi tiép cung chin AB cia dudng tron (0)).

Vay nén tam giac PDB déu.

b) Ta dd c6 PB = PD, viy dé ching minh PA = PB + PC ta s& ching minh DA = PC'.

That vay, xét hai tam giac BPC' va BDA c¢6: BA = BC (gia thiét), BD = BP (do tam giac BPD
déu).

—_— —_— o —

Laivi ABD + DBC = 60", PBC + DBC = 60° nén ABD = PBC .
Tir d6 ABPC = ABDA (c.g.c), din dén DA = PC (dpcm).

—_

¢) Xét hai tam giac PBQ va PAC ta thdy BPQ = 60", APC = ABC = 60" (hai gbc ndi tiép cung

o — —

chan cung AC') suy ra BPQ = APC,PBQ = }71-92’ = PAC (hai goc ndi tiép cting chan PC').

PQ _PC

T dé APBQ ~ APAC
u do Q ~ (g2 = 5~ PA’

,hay PQ.PA = PB.PC.

Theo két qua céu b, tac6 PA = PB + PC nén PQ(PB + PC)= PB.PC.

1 1
Hé thurc nay tuwong duwong véi cm
. y g g Q 7 PO (dpem).
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu
BAI 5
PO DAI CUNG TRON

DIEN TiCH HINH QUAT
DIEN TiCH HINH VANH KHAN

1. Do dai cung tron

7R.n
180

Trong mot dudng tron ban kinh R, do dai / cua mot cung n° duoc tinh theo cong thuc: [ =

Chu y:
e Chu vi duong tron duong kinh d 1a C =zd
e Chu vi duong tron ban kinh R 1aC =27zR

o)

2. Dién tich hinh quat tron
Hinh quat tron (hay con goi tat 1a hinh quat) 1a mét phan hinh tron giéi han béi cung tron va hai ban

kinh di qua hai mut cua cung do.

Ca . rs 1 . 7R’n
Di¢n tich hinh quat tron ban kinh R, cung n’la: S= 360
5 - B 71" Hinh quat tron OAB
: 0y
\ B
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

Chu y:
e Goi / 12 do dai cung tron c6 sé do n? thi dién tich hinh quat tron ban kinh R, cung c6 sé do n? 1a:

B R*n __7Rn _I._R
360 180 2

¢ Hinh vién phan 1a hinh giéi han boi mot cung tron va day cung cua duong tron.

e Dién tich ciia mot hinh tron ban kinh R la: S = 7R?

3. Dién tich hinh vanh khuyén
Hinh gidi han boi hai duong tron cung tam duoc goi 1a hinh vanh khuyén.

Hinh vanh khuyén giéi han bdi hai duong tron (O;R) va (O; r) (voi R >r) co dién tich la:

S=7Z(R2 —rz)
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu
DANG 1
TINH PQ DAI PUONG TRON, CUNG TRON

TINH DIEN TiCH HINH TRON, HINH QUAT TRON
TINH DIEN TiCH HINH VANH KHAN

e Chu vi duong tron ban kinh R 1aC =27zR

TR.n

e Trong mdt dudng tron ban kinh R, d6 dai / cua mot cung n° 1a: /= 80

¢ Di¢n tich cia mot hinh tron ban kinh R la: S = 7R?

2
TR°n

¢ Dién tich hinh quat tron ban kinh R, cung n’ la: S= 360

¢ Dién tich hinh quat tron ban kinh R, / 1a d¢ dai cung tron c6 sédo n'la: S= ZTR

e Hinh vanh khuyén gi¢i han boi hai duong tron (O;R) va (O;r) co dién tich la: S = 7z(R2 — rz)

Bai 1. Tinh chu vi ctia dudng tron ban kinh 5 cm (theo don vi centimet va 1am tron két qua dén hang
phan mudi).

Bai 2. Tinh dién tich cta hinh vanh khuyén d6 gidi han boi hai duong tron cing tim va c6 ban kinh lan
luot 1a 2,5 cm; 2 cm.

Bai 3. Quan sat cac hinh 1, 2, 3, 4.

—— 6 cm —
. J - '
_/,,- \ 2 ; " IZ” cmi

Sl o~
== CIn

Hinh 1 Hinh 2 Hinh 3 Hinh 4

a) Tinh dién tich phan dugc t6 mau mdi hinh do.

b) Tinh d9 dai cung tron dugc to6 mau xanh & mdi hinh 1, 2
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BAI TAP REN LUYEN
Bai 4. Dua vao hinh v& sau, So sanh do dai cung AmB va duong gip khuc AOB.

B

A
Bai 5. Dua vao hinh v& sau, chimg minh d6 dai nira dudng tron dudng kinh AC bang tong d6 dai nira

duong tron dudng kinh AB va BC.

Bai 6. Tinh dién tich hinh quat trong hinh v€ sau:

Bai 7. Tinh dién tich hinh quat trong hinh v€ sau:
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Bai 8. Dua vao hinh v€ sau, tinh dién hinh vanh khan tao thanh tir hai duong tron dong tam c6 ban kinh

R.R,.

Bai 9. Dua vio hinh v& sau, tinh dién tich hinh vién phan, biét 40B = 60°;04 = 5,1(cm)

Bai 10. Dya vao hinh v€ sau, tinh dién tich hinh vién phan tao thanh tir tam giac déu canh 10cm véi

dudng tron tdm O.

Bai 11. Cho (0) dudng kinh 4B =4+/3(¢cm), diém C thudc (O) sao cho ABC =30°. Tinh dién tich vién

phan AC.
Bai 12. Cho duodng tron (O; R) va mot diém M sao cho OM = 2R. Tir M v& céc tiép tuyén MA va MB
v6i A, B 1a cac tiép diém.

a) Tinh d6 dai cung nho AB.

b) Tinh dién tich gi6i han béi hai tiép tuyén AM; BM va cung nho AB.
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Bai 13. Cho hinh vé&:

E
1
]
H A B
'D, e ] ¥
I
]
I
]
1
]
]
]
1
]
G

Biét AB = lcm Tinh d¢ dai duong cong AEFGH.
Bai 14. Dya vao hinh vé& sau, tinh dién tich hinh quat ACD , biét AB=5 (cm) .

Bai 15. Hinh v€ sau tao thanh tir cac cung tron cua cac duong tron duong kinh HI, HO, OB. Tinh dién
tich hinh HOABINH, biét HI = 20(cm),B] = 2(cm) .

Trang 6



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

DANG 2

UNG DUNG THUC TIEN

Bai 1. Hinh quat t6 mau d6 ¢ hinh v& bén dudi c6 ban kinh bang 2 dm va goc & tim bang 150°.
a) Tinh dién tich cia hinh quat do.
b) Tinh chiéu dai cung tuong tmg véi hinh quat tron do.

Bai 2. Mot con lic di chuyén tir vi tri A dén vi tri B (Hinh vé). Tinh d6 dai quing dudng AB ma con lic

d6 da di chuyén, biét rang soi ddy OA c6 do dai bang /=2(cm)va tia OA tao v6i phuong thing dimg

goc a=15".

Bai 3. Banh xe (khi bom cing) ctia mot chiéc xe dap c6 dudng kinh 650 mm. Biét rang khi gio dia quay
mot vong thi banh xe dap quay duoc khoang 3,3 vong (hinh v&). Hoi chiéc xe dap di chuyén dugc quéng

duong dai bao nhi€u mét sau khi nguoi di xe dap 10 vong lién tuc?

Gio dia
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Bai 4. Hinh vé& bén dudi mo td mat cat cua chiéc dén led c6 dang hinh vanh khuyén mau trang véi ban

kinh cac duong tron lan lugt 12 15 cm, 18 cm, 21 cm, 24 cm. Tinh dién tich hai hinh vanh khuyén do.

Bai 5. Hinh vé& bén dudi mé ta mat cat ciia mot khung g6 c6 dang ghép ctia ndm hinh: hai nira hinh tron
duong kinh 2 ¢cm; hai hinh chit nhat kich thuéc 2 cm x 8 cm (Hinh b); mot phan tu hinh vanh khuyén giéi
han béi hai dudng tron cung tdm c6 ban kinh 1an luot 12 4 cm va 6 cm. Tinh dién tich ctia mat cit cta

khung gb do.

BAI TAP REN LUYEN
Bai 6. Mit dia CD & Hinh 93 c6 dang hinh vanh khuyén gi6i han boi hai duong tron c6 ban kinh lan
luot 14 1,5 cm va 6 cm. Hinh vanh khuyén d6 c6 dién tich bang bao nhiéu centimét vudéng (lam tron két

qua dén hang don vi)?

Trang 8



Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cdnh Diéu

Bai7. Hinh v& bén duéi mo ta manh vai c6 dang mot phan tu hinh vanh khuyén, trong d6 hinh vanh
khuyén giéi han boi hai dudng tron cing tdm va c6 ban kinh 1an luot 1a 3 dm va 5 dm. Dién tich cta

manh vai d6 bang bao nhiéu decimét vudng (1am tron két qua dén hang phan muoi)?

Bai 8. Khi dong day thuyén cho nhimng con thuyén vuot bién, nguoi Vikings sir dung hai loai ném: ném
goc va ném cong (1an luot t6 mau xanh, mau do6 trong Hinh 1). Mit cit ABCD cta ném goc c6 dang hai
tam giac vuong OAE, ODE béang nhau vé6i canh huyén chung va bo di hinh quat tron OBC (Hinh 2), dugc
lam tir nhimg than cdy moc thing. Mit cit MNPQ ctia ném cong c6 dang mot phin cta hinh vanh khuyén

(Hinh 3), dugc lam tir nhitng than cay cong. Kich thudc cia ném cong dugc cho nhu ¢ Hinh 3.

_,-'—""

/

hln

Hinh 1 Hinh 2 Hinh 3

a) Dién tich ctia ném cong 1a bao nhiéu centimét vudng (lay 1 ft = 30,48 cm, 1 in = 2,54 cm va lam tron
két qua dén hang don vi)?

b) Can phai biét nhitng kich thudc nao ciia ném goc dé tinh dugc dién tich ciia ném do?
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Bai 9. Hinh v& bén dudi biéu dién ving bién dugc chiéu sang bai mot hai dang c6 dang mot hinh quat

tron voi ban kinh 18 dam, cung AmB ¢6 s6 do 245°.

a) Hay tinh dién tich ving bién c6 thé nhin thy anh sang tir hai ding theo don vi kilomét vuong (lay 1
dam =1 609 m va lam tron két qua dén hang don vi).

b) Gia sir mot con thuyén di chuyén doc theo ddy cung c6 do dai 28 dim cia dudng tron voi tim 1a tAm
cta hinh quat tron, ban kinh 1a 18 dim. Tinh khoang cach nho nhét tir con thuyén dén hai dang (theo don

vi dam va lam tron két qua dén hang don vi).
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BAI 5
PO DAI CUNG TRON

DIEN TiCH HINH QUAT
DIEN TiCH HINH VANH KHAN

1. Do dai cung tron

7R.n
180

Trong mot dudng tron ban kinh R, do dai / cua mot cung n° duoc tinh theo cong thuc: [ =

Chu y:
e Chu vi duong tron duong kinh d 1a C =zd
e Chu vi duong tron ban kinh R 1aC =27zR

o)

2. Dién tich hinh quat tron
Hinh quat tron (hay con goi tat 1a hinh quat) 1a mét phan hinh tron giéi han béi cung tron va hai ban

kinh di qua hai mut cua cung do.

Ca . rs 1 . 7R’n
Di¢n tich hinh quat tron ban kinh R, cung n’la: S= 360
5 - B 71" Hinh quat tron OAB
: 0y
\ B
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

Chu y:
e Goi / 12 do dai cung tron c6 sé do n? thi dién tich hinh quat tron ban kinh R, cung c6 sé do n? 1a:

B R*n __7Rn _I._R
360 180 2

¢ Hinh vién phan 1a hinh giéi han boi mot cung tron va day cung cua duong tron.

e Dién tich ciia mot hinh tron ban kinh R la: S = 7R?

3. Dién tich hinh vanh khuyén
Hinh gidi han boi hai duong tron cung tam duoc goi 1a hinh vanh khuyén.

Hinh vanh khuyén giéi han bdi hai duong tron (O;R) va (O; r) (voi R >r) co dién tich la:

S=7Z(R2 —rz)
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Hinh hoc 9 - Chwong 5: Dwong tron — Tw ludn cé 1oi gidi Cinh Diéu
DANG 1
TINH PQ DAI PUONG TRON, CUNG TRON

TINH DIEN TiCH HINH TRON, HINH QUAT TRON
TINH DIEN TiCH HINH VANH KHAN

e Chu vi duong tron ban kinh R 1aC =27zR

TR.n

e Trong mdt dudng tron ban kinh R, d6 dai / cua mot cung n° 1a: /= 80

¢ Di¢n tich cia mot hinh tron ban kinh R la: S = 7R?

2
TR°n

¢ Dién tich hinh quat tron ban kinh R, cung n’ la: S= 360

¢ Dién tich hinh quat tron ban kinh R, / 1a d¢ dai cung tron c6 sédo n'la: S= ZTR

e Hinh vanh khuyén gi¢i han boi hai duong tron (O;R) va (O;r) co dién tich la: S = 7z(R2 — rz)

Bai 1. Tinh chu vi ctia dudng tron ban kinh 5 cm (theo don vi centimet va 1am tron két qua dén hang
phan mudi).

Loi giai
Chu vi cta duong tron la: C =2n.5 = 10n = 31,4 (cm).
Bai 2. Tinh dién tich cta hinh vanh khuyén d6 gidi han boi hai duong tron cling tim va c6 ban kinh lan
luvot 1a 2,5 cm; 2 cm.

Loi giai
Hinh vanh khuyén gi6i han boi hai duong tron cting tim O va c6 ban kinh 1an luot 13 2,5 cm; 2 cm duoc

t0 mau xanh nhu hinh v€ dudi day:

v

Dién tich cua hinh vanh khuyén t6 mau xanh la: S = 7Z'(R2 —r? ) = 72'(2, 5 — 22) = 9Tﬂ(cmz)

Bai 3. Quan sat cac hinh 1, 2, 3, 4.
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e - v P — = 8] cIn e — -
/’_\ "f.. \ ?...- W P ILJ t':'[\]'\\

|'I r "... i :
| .._'";_4[]- F. 1 |

.I‘\ 2 cm -;.

Hinh 1 Hinh 2 Hinh 3 Hinh 4

dcm,

a) Tinh dién tich phén duogc t6 mau mdi hinh do.
b) Tinh d6 dai cung tron dugc té mau xanh & mdi hinh 1, 2
Loi giai

a)

2

- Hinh 1: Dién tich hinh quat tron c6 ban kinh 2 cm, s6 do cung 40° la: § = ﬁ.326§0 = 477[(01712)
A 1ra or A A n s 4r 2

Vay dién tich phan dugc to mau la: S = 7(cm )

- Hinh 2: Dién tich hinh tron ¢6 ban kinh 2 cm Ia S, = 7.2” = 47 (cm”)

72'.22.72 :4—”(01’”2)
360 5

Dién tich hinh quat tron c6 ban kinh 2 cm, s6 do cung 72°1a: §, =

Vay dién tich phan dugc t6 mau 1a: S =8, -5, =47 —4?” = 16Tﬁ(cm2)

- Hinh 3: Dién tich phén duoc t6 mau chinh 1a dién tich hinh vanh khuyén dugc gidi han bdi hai duong
tron cling tam ban kinh 24 cm va 6 cm, va bing: § = (24’ -6 ) = 5407 (cm’ )

- Hinh 4: BDuong tron nhd bén trong c¢6 ban kinh 1a 19 cm. Pudng tron to bén ngoai c6 ban kinh 1a 2.19 =
38 cm.
Dién tich phén duoc t6 mau chinh la ntra dién tich hinh vanh khuyén dugc gidi han boi hai duong tron

cing tdm c6 ban kinh 38 cm va 19 cm, va bing: S = %(382 -19°)= 10?” (em?)

b) Tinh d6 dai cung tron theo cong thirc / = 7?:0” .

- Hinh 1: Sb do cung tron duoc t6 mau xanh 1a: 360° — 40° = 320°.

72320 327
== (em)
180 9

7272 4rx
=27 (cm)
180 5

Do dai cung tron dugc t6 mau xanh la: / =

- Hinh 2: B$ dai cung tron dugc t6 mau xanh la: /=
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BAI TAP REN LUYEN
Bai 4. Dua vao hinh v& sau, So sanh do dai cung AmB va duong gip khuc AOB.

B

A
Bai 5. Dua vao hinh v& sau, chimg minh d6 dai ntra dudng tron dudng kinh AC bang tong d6 dai nira

duong tron dudng kinh AB va BC.

Bai 6. Tinh dién tich hinh quat trong hinh v€ sau:

Bai 7. Tinh dién tich hinh quat trong hinh v€ sau:
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Bai 8. Dua vao hinh v€ sau, tinh di¢n hinh vanh khan tao thanh tir hai duong tron déng tam c6 ban kinh

R.R,.

Bai 9. Dua vio hinh v& sau, tinh dién tich hinh vién phan, biét 40B = 60°;04 = 5,1(cm)

Bai 10. Dya vao hinh v€ sau, tinh dién tich hinh vién phan tao thanh tir tam giac déu canh 10cm véi

duong tron tdm O.

Bai 11. Cho (0) duong kinh 4B =4+/3(cm), diém C thudc (O) sao cho ABC =30°. Tinh dién tich vién
phan AC.

Loi giai
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Hinh hoc 9 - Chuwong 5: Duong tron — Tw ludn co loi gidai Cinh Diéu

C

A\ H o B

Xét duong tron (O) co: ABC , A40C 1a goc ndi tiép va goc o tim chin cung AC

— A0C =2.4BC =2.30° = 60"

e
Dién tich hinh quat tron AOC Ia: ., = ’”; 6‘30 - ”g
Xét tam giac AOC co:

40C = 60"

OA=0C=R

Do d6 tam gidc AOC la tam giac déu canh bang R.
Goi CH Ia duong cao ctuia tam giac AOC

Ta c6: sin60° = g—g (hé thtre lugng trong tam giac vuong)
.+ R
= CH =0C.sin60" = —(cm)

1 1 R3 Rzﬁ(cmz)

Dién tich tam gidc AOC la: S, = EHC.AO =75 R

Di¢n tich vién phan AC 1a :

R T i e i ko B RGO C

6 4 (6 4 6 4

Bai 12. Cho dudng tron (O; R) va mét diém M sao cho OM = 2R. Tir M v& céc tiép tuyén MA va MB
véi A, B 1a cac tiép diém.

a) Tinh dg dai cung nhé AB.

b) Tinh dién tich gi6i han boi hai tiép tuyén AM; BM va cung nho AB.

Loi gidi
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Cidnh Diéu

B

a) Vi AM la tiép tuyén cia dudng tron (O) nén AM vudng goc v6i OA.
Xét tam gidc OAM vudng tai A ta co:

AO R 1 ,
cos AOM = ——=——=— (ti sO luong giac trong tam giac vudn
VO 2R 2( ong g gtam g g)
= AOM =60".

Ma OM la tia phan giac cia goc AOB (tinh chat hai tiép tuyén cit nhau)

— AOB =120"

1207R _ 27R

Do dai cung AB la: [ = (cm)
180 3

b) Xét tam giac OAM vudng tai A ta co:
AM?* + AO* =OM? (dinh Iy Py — ta — go)
& AM?* +R*=(2R)’

< AM =R\3

Dién tich tam gidc OAM la: S = %AM.OA = %R.\/ER =

(don vi dién tich)

R*A3
2

Xét tam giac AOM va tam giac BOM co:
OM chung

AO=BO=R

AM = BM (tinh chét hai tiép tuyén cét nhau)
Do d6 AAOM = ABOM (c—c—c¢)

L\/g

2

= SAAOM = SABOM =

SAMBO = SAAOM +SABOM = T+ 2 =

Di¢n tich quat tron 4B la:
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Canh Diéu

_ 7R*120° 7R’
w360 3

(don vi dién tich)

Dién tich phan gidi han bai tiép tuyén MA; MB va cung nho 4B la:
2

S=S8 1m0~ Sp = R*\3 —% = (\/5 —%)Rz (don vi dién tich)

Bai 13. Cho hinh veé:

Biét AB = lcm Tinh d6 dai dudong cong AEFGH.

Loi giai
Duong cong AE 1a cung ciia dudng tron ban kinh AB = lem.
1.90.r =«
107 _ 7 em)
2
Duong cong EF la cung cuia duong tron ban kinh CE=CB +BE =1+ 1 =2cm.

Do dai duong cong EF la: [, = % =7 (cm)

D¢ dai duong cong AE 1a: [, =

Duong cong FG la cung cua dudng tron ban kinh DF =DC+ CF =1+ 2 =3cm.

D¢ dai duong cong FG la: [, = 3907 = 3—”(cm)

180 2
Puong cong GH la cung cua duong tron ban kinh AG=AD + DG =1+ 3 =4cm
Do dai duong cong HG 1a: , = 4'19800'7Z =27 (cm)

D6 dai duong cong AEFGH 1a: [, +1, + 1, +1, = 57 (cm)

Bai 14. Dya vao hinh vé€ sau, tinh dién tich hinh quat ACD , biét AB=5 (cm) .
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Bai 15. Hinh v@ sau tao thanh tir cic cung tron cia cac duong tron duong kinh HI, HO, OB. Tinh dién
tich hinh HOABINH, biét HI =20(cm),BI =2(cm).
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DANG 2

UNG DUNG THUC TIEN

Bai 1. Hinh quat t6 mau d6 ¢ hinh v& bén dudi c6 ban kinh bang 2 dm va goc & tim bang 150°.
a) Tinh dién tich cia hinh quat do.
b) Tinh chiéu dai cung tuong tmg véi hinh quat tron do.

‘—I

y

Loi giai
2
2) Dién tich hinh quat do 1a: 1= 72150 _ 57 (g,.)
360 3
.5
b) Ta co S=l£:>l=§:—3:5—ﬂ(dm)
2 R 2 3

Vay do¢ dai cung twong trng véi hinh quat tron do6 la: 5?ﬂ(dm)

Bai 2. Mot con lic di chuyén tir vi tri A dén vi tri B (Hink vé). Tinh d6 dai quing dudng AB ma con lic

d6 da di chuyén, biét ring soi ddy OA c6 do dai bang / = 2(cm)va‘1 tia OA tao v6i phuong thang dimng

goc a=15".

Loi gidi

Tacd AOB =2.0=2.15° =30° 1a s6 do cia cung AB.
7Rn 7230 =«
= =—(cm)

180 180 3

Do dai quing dudng AB ma con lic d6 da di chuyén 1a: [ =
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Bai 3. Banh xe (khi bom cing) cia mot chiée xe dap c6 dudng kinh 650 mm. Biét rang khi gio dia quay
mot vong thi banh xe dap quay duoc khoang 3,3 vong (hinh v&). Hoi chiée xe dap di chuyén dugc quing

duong dai bao nhiéu mét sau khi nguoi di xe dap 10 vong lién tuc?

Gio dia

Loi giai
Chu vi cta banh xe la: C = 650n (mm).
Khi ngudi di xe dap 10 vong thi xe dap di chuyén duoc quing duong bang:
C=650m.3,3.10=21450n~6 738,72 (mm) = 6,738 (m).
Vay chiéc xe dap di chuyén duoc quing duong dai khoang 6,738 mét sau khi nguoi di xe dap 10 vong
lién tuc.
Bai4. Hinh v& bén dudi mo ta mit cit ciia chiée dén led co dang hinh vanh khuyén mau tring v6i ban

kinh cac duong tron lan lugt 12 15 cm, 18 cm, 21 cm, 24 cm. Tinh dién tich hai hinh vanh khuyén do.

Loi giai
Dién tich hinh vanh khuyén bén trong la: S1 = n(18 — 15%) = 997 (cm?).
Dién tich hinh vanh khuyén bén ngoai 1a S = n(24? — 21%) = 1357 (cm?).

Bai 5. Hinh v& bén dudi mo ta mit cit cua mot khung gd c6 dang ghép ctia nam hinh: hai ntra hinh tron
duong kinh 2 cm; hai hinh chir nhat kich thuéc 2 cm x 8 cm (Hinh b); mot phan tu hinh vanh khuyén giéi
han béi hai duong tron cung tdm cé ban kinh lan luot 1a 4 cm va 6 cm. Tinh dién tich ctia mat cit cua

khung gb do.
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- @ &

Loi giai
Téng dién tich hai nira hinh tron dudng kinh 2 cm (ban kinh 1 cm) chinh 1a dién tich cia mét hinh tron
ban kinh 1 cm, va bang: S, = 7.1 = 7Z(Cm2)
Téng dién tich hai hinh chit nhat kich thudc 2 cm x 8 cm la: S, =2.2.8=32(cm’)
Dién tich mot phan tu hinh vanh khuyén giéi han boi hai duong tron cing tdm c6 ban kinh lan luot 1a 4

cmva 6 cm la: S, =%7l’(62 —42)=57r(cm2)

Dién tich ctia mt cat cia khung gd 6 la: S =S8, +S,+S, = 7+32+54=32+67(cm’)

BAI TAP REN LUYEN
Bai 6. Mit dia CD & Hinh 93 c6 dang hinh vanh khuyén giéi han boi hai duong tron c6 ban kinh lan
luot 14 1,5 cm va 6 cm. Hinh vanh khuyén d6 c6 dién tich bang bao nhiéu centimét vudng (lam tron két

qua dén hang don vi)?

Loi giai
Dién tich mit dia CD c6 dang hinh vanh khuyén 1a: S = n(6* — 1,5%) = 33,751 = 106 (cm?).

Bai 7. Hinh v& bén duéi mo ta manh vai c6 dang mot phan tu hinh vanh khuyén, trong d6 hinh vanh
khuyén gi6i han boi hai dudng tron cling tAm va ¢ ban kinh 1an luot 1a 3 dm va 5 dm. Dién tich cta

manh vai d6 bang bao nhiéu decimét vudng (1am tron két qua dén hang phan muoi)?
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Loi giai
Dién tich manh vai c6 dang mot phﬁn tu hinh vanh khuyén la: S, = %72’(52 - 32) =47 =12, 6(dm2)

Bai 8. Khi dong day thuyén cho nhiing con thuyén vuot bién, nguoi Vikings sir dung hai loai ném: ném
goc va ném cong (1an luot t6 mau xanh, mau do trong Hinh 1). Mit cit ABCD cua ném goc c6 dang hai
tam giac vuéng OAE, ODE bang nhau v&i canh huyén chung va boé di hinh quat tron OBC (Hink 2), dugc
lam tir nhimng than cdy moc thang. Mt cat MNPQ ctia ném cong c6 dang mot phan cta hinh vanh khuyén

(Hinh 3), dugc 1lam tir nhiing than cay cong. Kich thudc ciia ném cong dugc cho nhu & Hinh 3.

JJ I|I-|. %
: . A
rn’ I.. ,’
JJ \i
I” i L { N # .|F
O n
\ D \ )
E
Hinh 1 Hinh 2 Hinh 3

a) Dién tich cia ném cong la bao nhiéu centimét vudng (léy 1 ft =30,48 cm, 1 in = 2,54 ¢cm va lam tron
két qua dén hang don vi)?
b) Can phai biét nhiing kich thudc ndo cia ném goc dé tinh duoc dién tich cia ném do?
Loi giai
Doi 3ft = 91,44 cm; 6 in = 15,24 cm.
a) Ban kinh 1Q 1a 91,44 + 15,24 = 106,68 (cm).
Dién tich ctia ném cong MNPQ 1a: S = n(106,68% — 15,24%) = 11148,3648x (cm?) = 35 024 (cm?).
b) Dién tich ném goc ABCD la:

2 T 2 B 28 4L
S:2SAAOE —Shmh e :2.10A.AE—7['OB sdBC ZOA.AE—”'OB .BOC :OA.AE—ﬂ-'OB 24A0F
? 2 360 360 360

Xét AOAE vudng tai A, ta c6: AE = OA.tan AOE

2 A AL 2 A AL
Do dé S = 04.04.tan AOE - Z9B24O0F _ ; i2 an 40E - 9B 240E

360 360

Vay dé tinh dugc dién tich cua ném gbc ABCD, ta can biét nhiing kich thudc: OB, OA va sb do AOE .
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Bai 9. Hinh v€ bén dudi biéu dien vung bién dugc chiéu sang boi mot hai dang c6 dang mot hinh quat

tron véi ban kinh 18 dam, cung AmB c6 s6 do 245°.

a) Hay tinh dién tich ving bién c6 thé nhin thdy anh sang tir hai ding theo don vi kilomét vuong (lay 1
dim =1 609 m va lam tron két qua dén hang don vi).

b) Gia sir mot con thuyén di chuyén doc theo dy cung c6 d6 dai 28 dam cua dudng tron véi tim 1a tim
ctia hinh quat tron, ban kinh 1a 18 dam. Tinh khoang cach nho nhét tir con thuyén dén hai dang (theo don
vi dam va lam tron két qua dén hang don vi).

Loi giai
Doi 1 dgm =1 609 m = 1,609 km.
7.(18.1,609)" 245
360

b) Khoang cach nho nhét tir con thuyén dén ngon hai dang chinh 1a doan thang vuéng géc OH tir ngon

a) Dién tich ving bién c6 thé nhin thdy anh sang tir hai dang 1a: S = ~ 1793 (km” )

hai dang (diém O) dén day cung CD dugc mé ta béi hinh vé sau:

28 da
< il >
m
Thuyén
cx P D
- H
Hai ding
o0
A B
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Canh Diéu

Xét dudng tron (0) c6 OH L CD tai H nén H 14 trung diém ctia CD.

Khi d6 CH = %CD = %.28 =14(km’) (dgm).

Xét AOHC vudng tai H, theo dinh li Pythagore, ta c6: OC? = OH? + CH?
Suy ra OH?=OC? - CH? = 182 — 14> = 128,

Do d6 OH =+/128 ~11 (dim).

Vay khoang cach nhé nhat tir thuyén dén ngon hai dang khoang 11 dam.
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