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Chuyén dé: Vi tri tuong doi cta hai duong tron

Chuyén dé nay téng hgp toan bo ki€n thic quan trong vé vi tri tuong doéi gitra
hai dudng tron, cac hé thidc lién quan va cac tinh chat hinh hoc di kém. Day la

mot phan kién thirc nén tang trong chuong trinh Hinh hoc 16p 9.

1. Ba vi tri tuong doi cia hai duong tron

Xét hai duong tron (O; R) va (O'; r) v6i R = r. Goi d = O0' la khoang cach gilra
hai tam.

1. Hai duong tron cat nhau

e Dinh nghia: Hai dudng tron cé 2 di€ém chung. Hai di€ém chung dé goi la hai
giao diém. Poan thang néi hai di€m chung goi la day chung.

e Hé thuc:R-rdR +r

e Gidi thich: Khodng cach gitta hai tdm 16n hon hiéu va nhd hon téng hai ban
kinh.

e Vi du: Cho dudng tron (O; 5cm) va (O'; 3cm). Khoang cdch O0' = 6cm.
Tac6:R-r=5-3=2cmvaR+r=5+ 3 =8cm.
Vi2cm 6cm 8cm (tic [a R - r d R + r), nén hai dudng tron nay cat nhau tai
hai diém.

2. Hai duong tron tiép xuc nhau

Hai duong tron chi cé 1 diém chung. Diém chung dé dugc goi la ti€p diém.
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e a. Tiép xuc ngoai
o Dinh nghia: Hai duong tron cé 1 diém chung va nam ngoai nhau.
oc Héthuc:d =R +r
o Gidi thich: Khodng céach gilta hai tdm bang téng hai ban kinh.

o Vi du: Cho duong tron (O; 7cm) va (O'; 3cm). Khodng cach OO' = 10cm.
Tacé:R+r=7+ 3 =10cm.
Vid =R + r (10cm = 10cm), nén hai dudng tron nay ti€p xdc ngoai voi

nhau.

e b. Tiép xuc trong

o Dinh nghia: Hai duong tron cé 1 diém chung va dudng tron nay nam

trong duong tron kia.
o Hé thuc:d =R -r (v6iR >r)
o Giai thich: Khoang cach gilra hai tdm bang hiéu hai ban kinh.

o Vi du: Cho duong tron (O; 8cm) va (0O'; 5cm). Khoang cach OO' = 3cm.
Tacé:R-r=8-5=3cm.

Vid =R-r(3cm = 3cm), nén hai duong tron nay ti€p xuc trong véi nhau.

3. Hai duong tron khong giao nhau

Hai duong tron khéng cé diém chung nao.
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¢ a. Hai duong tron é ngoai nhau
o Dinh nghia: Hai duong tron khong cé diém chung va nam tach biét nhau.
o Hé thuc:d >R +r
o Giai thich: Khoang cach gira hai tam I6n hon tong hai ban kinh.

o Vi du: Cho duong tron (O; 6cm) va (O'; 4cm). Khodng cach O0O' = 12cm.
Tacé:R+r=6+ 4 =10cm.

Vid>R +r (12cm > 10cm), nén hai duong tron nay & ngoai nhau.

¢ b. Hai duong tron dung nhau
o Pinh nghia: Hai duong tron khong cé diém chung va dudng tron nay nam
hoan toan trong dudng tron kia.
o Hé thuc:d R-r (vGi R > 1)
o Giai thich: Khodng céch gilta hai tam nhd hon hiéu hai ban kinh.
o Truong hop dac biét: Néu d = 0, hai duong tron dong tam.

o Vi du: Cho duong tron (O; 10cm) va (O'; 3cm). Khoang cach O0' = 4cm.
Tacé:R-r=10-3=7cm.

Vid R -r(4cm 7em), nén dudng tron (O') nam trong duong tron (O).
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Il. Badng téng két vi tri tuong doi

Vi tri tuong doi So di€ém chung Hé thuc gitad, R, r
Hai dudng tron cat nhau 2 R-rdR+r
Ti€p xUc ngoai 1 d=R+r
Ti€p xuc trong 1 d=R-r(R>r)
G ngoai nhau 0 d>R+r
bung nhau 0 dR-r(R>r)
Dong tam 0 d=0

I1l. Tinh chat duoéng noéi tam
Puong néi tdm la dudng thang di qua tdm cua hai duong tron. Doan néi tam Ia
doan thang ndi hai tam dé.
1. Pinh ly 1: Péi v6i hai duong tron cat nhau
o Phat bié€u: N&u hai duong tron cat nhau tai hai di€m thi dudng néi tam 1a
dudng trung truc cua day chung.
e Hé qua: buong néi tam vudng goc vaGi day chung tai trung diém cda day
chunag.
e Vi du: Hai dudng tron (O; 10cm) va (O'; 17cm) cat nhau tai A va B. Biét day

chung AB = 16cm. Tinh d6 dai doan noi tam OO'.
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Giai:
1. Goi |l la giao diém clia OO' va AB. Theo tinh chat, O0' L AB tailva lla
trung diém cua AB.

2. Do dé, IA=1B = AB/2 = 16/2 = 8cm.

3. Xét tam giac vubéng OIA, ta cé: OI2 = OA% - |IA2 = 102 - 82 = 100 - 64 = 36.
Suy ra Ol = 6cm.

4. Xét tam giac vuéng O'lA, ta c6: O'12 = O'A2 - |A2 = 172-82=289-64 =
225. Suy ra O'l = 15cm.

5. Vi O va O' nam khéc phia so vGi day AB, nén O0' =0l + O'l =6 + 15 =

21cm.

. Dinh ly 2: Poi véi hai duong tron tiép xic nhau

Phat biéu: N&u hai dudng tron ti€p xdc nhau thi ti€p diém nam trén dudng

noi tam.

Hé qua: Ba diém O, Q' va tiép di€m A thang hang.

Vi du: Cho hai'duong tron (O; 5cm) va (O'; 3cm) tiép xUc ngoai tai A. Mot

dudng thang d diqua A cat (O) tai M va cat (0') tai N (M, N khac A). Ching

minh OM // O'N.

Giai:

1. Vi (O) va (0O") ti€p xuUc ngoai tai A nén O, A, O' thang hang.

2. Xét tam giac OAM, c6 OA = OM = 5cm (ban kinh) nén tam giac OAM can
tai O. Suy ra géc OMA = géc OAM.
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3. Xét tam giac O'AN, c6 O'A = O'N = 3cm (ban kinh) nén tam giac O'AN can

tai O'. Suy ra géc O'NA = gbéc O'AN.
4. G6c OAM va géc O'AN la hai géc doi dinh nén géc OAM = gdéc O'AN.

5. Tu dé suy ra géoc OMA = gbéc O'NA. Hai géc nay & vi tri so le trong, do dé

OM // O'N.

IV. Tiép tuyén chung cua hai duong tron

Tiép tuyén chung cla hai dudng tron la dudng thang ti€p xuc vdi ca hai dudng
tron dé.

1. Phan loai

» Ti€ép tuyén chung ngoai: La ti€p tuyén chung khéng cat doan ndi tam.

o Ti€p tuyén chung trong: La ti€p tuyén chung cat doan néi tam.
2. So luong ti€p tuyén chung
S6 lugng tiép tuyén chung phu thudc vao vi tri tuong déi cla hai dudng tron:

e d > R + r (O ngoai nhau): C6 4 tiép tuyén chung (2 ngoai, 2 trong).

e d =R + r (Ti€p xuc ngoai): Cé 3 ti€p tuyén chung (2 ngoai, 1 trong tai ti€p

diém).

e R-rdR + r (Cat nhau): C6 2 ti€p tuyén chung (2 ngoai).

e d=R-r(Tiép xuc trong): C6 1 tiép tuyén chung (1 ngoai tai ti€p di€m).

e d R - r (Pung nhau): Khéng c6 ti€p tuyén chung nao.
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3. Vi du tinh toan

Vi du 1: Cho hai duong tron (O; 6cm) va (O'; 2cm) & ngoai nhau véi O0' =
10cm. Goi AB la moét tiép tuyén chung ngoai (A € (O), B € (0')). Tinh d6 dai

doan thang AB.
Giai:
1. Ké O'H L OA tai H (H € OA).

2. T& giac ABO'H la hinh ch{r nhat (vi cé 3 géc vudng: géc A= goc B = géc H =

90°). Suy ra AB = O'H va AH = O'B = 2cm.
3.Tac6OH=0A-AH =6 -2 = 4cm.

4. Ap dung dinh ly Pytago trong tam gidc vuéng OO'H:
00?2 = OH? + O'H?

=> O'H2 = 002 - OH? = 102 - 42.=100 - 16 = 84.

5. Suy ra O'H = v84 = 2v21 cm.

6. Vay do dai ti€ép tuyén chung ngoai AB = 2v21 cm.

Cong thuc tong quat (Tiép tuyén chung ngoai):AB = v[d? - (R - r)2]

Vi du 2: Cho hai duong tron (O; 5cm) va (O'; 3cm) & ngoai nhau véi O0' =
12cm. Goi CD la mét tiép tuyén chung trong (C € (0), D € (0')). Tinh do dai

doan thang CD.

Giai:

1. Ké O'K L OC kéo dai tai K.
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2. Tl giac CDO'K la hinh ch{r nhat (vi cé 3 géc vudng: goc C = géoc D = goc K =

90°). Suy ra CD = O'Kva CK = O'D = 3cm.
3.TacoOK=0C+ CK=5+ 3 =8cm.

4. Ap dung dinh ly Pytago trong tam gidc vuéng OO'K:
002 = OK? + O'K?

=> 0'K?2 = 00'2-0K? =122-8%2 =144 - 64 = 80.
5. Suy ra O'K = V80 = 4v5 cm.

6. Vay do dai tiép tuyén chung trong CD = 4v5 cm.

Coéng thuc tong quat (Tiép tuyén chung trong):CD = V[d? - (R + r)?] (chi

ap dung khid >R +r)
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