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Chuyén dé: Vi tri tuong doi cua hai duong tron -
Tiép xuc

Trong chuong trinh Hinh hoc 16p 9, viéc xét vi tri tuong doéi cla hai duong tron la
mot phan kién thirc quan trong. Chuyén dé nay tap trung vao truong hgp hai

duong tron ti€p xdc nhau, bao gom ti€p xdc ngoai va ti€p xUc trong, cung cap

day du ly thuyét va cac dang bai tap thuong gap.

I. Kién thuc can nhé

1. Pinh nghia hai duong tron tiép xuc

Hai duong tron dugc goi la ti€p xdc nhau néu chidng chi c6 mot diém chung
duy nhat. Diém chung d6 duoc goi la ti€p di€ém.

Cé hai truong hop ti€p xuc:

a. Tiép xuc ngoai

Pinh nghia: Hai duong tron (O; R) va (O'; r) dugc goi la ti€p xGc ngoai néu tam
O va O' nam khac phia so véi tiép diém.

Hé thuc: Khodng cach gilra hai tdam bang téng hai ban kinh.

O0'=R +r

Giai thich: N&u goi A la tiép di€m chung, thi ba diém O, A, O' thang hang va A

nam gilra O va O'. Khi d6, d6 dai doan néi tdm OO' chinh bang téng cla hai ban

kinh OA va Q'A.
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Vi du 1: Cho duong tron (O) c6 ban kinh R = 6 cm va dudng tron (O') cé ban
kinh r = 2 cm. Khodng céach gilta hai tam O0' = 8 cm. Nhan xét vi tri tuong doi
cla hai dudng tron.

Gidai:

e Ta c6 tong hai ban kinh: R+r=6+2 =8 cm.

e Khoang cach hai tam OO' = 8 cm.

e VIOO'=R + r (8 cm = 8 cm), nén hai duong tron (O) va (0O') ti€p xUc ngoai

vGi nhau.

Vi du 2: Mot duong tron tam | cé ban kinh 4 cm. M6t dudng tron tam K tiép xuc
ngoai vGi né. Biét khodng cach IK = 9 cm. Tim béan kinh clla duong tron (K).
Giai:

e Goi ban kinh cta duong tron (I) la R = 4 cm va ban kinh cda dudng tron (K) la

r.

e Vi hai dudng tron ti€p xUc ngoai, ta c6 hé thic: IK=R + .

e Thayso: 9 =4+,

e Suyrar=9-4=5cm.

e Vay ban kinh cuda dudng tron (K) la 5 cm.

b. Tiép xtc trong
Pinh nghia: Hai duong tron (O; R) va (O'; r) dugc goi la ti€p xuc trong néu tam
O va O' nam cung phia so véi tiép diém.

Hé thuc: Khodng cach gilra hai tdam bang hiéu hai ban kinh (gid s R > r).
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00'=R-r
Giai thich: Néu goi A la tiép diém chung, thi ba diém O, O', A thang hang va O'
nam gitta O va A. Khi d6, d6 dai doan n6i tdam OO' chinh bang hiéu cta ban kinh

I6Gn OA va ban kinh nho Q'A.

Vi du 1: Cho duong tron (O) cé ban kinh R = 7 cm va duong tron (O') c6 ban

kinh r = 3 cm. Khoang cach gilta hai tam O0' = 4 cm. Nhan xét vi tri tuong doi

cla hai dudng tron.

Giai:

e Ta c6 hiéu hai ban kinh: R-r=7-3 =4 cm.

e Khoang cach hai tam OO' = 4 cm.

e ViOO'=R-r (4 cm =4 cm), nén hai dudng tron (O) va (O') tiép xuc trong
v@i nhau.

Vi du 2: Dudng tron (O; 10 cm) va duong tron (0') ti€p xuc trong vdi nhau tai A.

Bi€ét O0' = 6 cm. Tinh ban kinh cla duong tron (O').

Giai:

e Goi ban kinh cia (O) laR = 10 cm va cda (O') lar.

e Vi hai dudng tron tiép xUc trong, ta cé hé thic: O0' = |R - r|.

e Thay s6: 6 = |10 - r|.

e Truong hop 1: 10-r=6=>r=4cm.

e Truong hop 2: 10-r=-6 =>r = 16 cm (Loai vi khi d6 (O') la duong tron Ién

hon, R r, mau thuan).
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e Vay ban kinh ctlia duong tron (0') la 4 cm.

2. Tinh chat duong noéi tam

Pinh ly: Néu hai duong tron ti€p xUc nhau thi ti€p diém nam trén dudng noi

AN

tam.
Chung minh:

e Truong hop ti€p xuc ngoai: Goi A la tiép diém cua (O;R) va (0%r). Ta cb
OA = R, O'A = r. Theo bat dang thiic tam gidc trong AOQ'A, ta c6 00" < OA +
O'A = R + r. Dau "=" xay ra khi va chi khi A nam gitta O va O'. Vi hai duong
tron ti€p xdc ngoai nén O0' = R + r. Do d6, A nam gilta Ova O', tic la A
thudc doan thang 00"

e Truong hop tiép xuc trong (R > r): Goi A la ti€p diém. Ta cé OA =R, O'A
= r. Trong AOO'A, ta c6 OA <= O0'+ O'A, suy.ra O0' = OA-0O'A=R-r. Dau
"=" x3ay ra khi va chi khi O' nam gittra O va A. Vi hai duong tron ti€p xdc trong
nén O0' = R -r. Do d6, 0' nam gilta O va A, tic la A nam trén tia déi cla tia
0'0.

Tinh chat nay la co sé dé giadi quyét rat nhiéu bai todn ching minh va tinh toan
lién quan dén hai dudng tron tiép xuc.
3. Tiép tuyén chung cua hai duodng tron tiép xuc

Tiép tuyén chung cla hai dudng tron la dudng thang ti€p xic vdi ca hai dudng
tron doé.
a. Truong hop ti€p xuc ngoai

Hai duong tron ti€p xdc ngoai cé 3 ti€p tuyén chung:

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 4/8



2 ti€p tuyén chung ngoai: La hai dudng thang tiép xuc vdi ca hai dudng

tron va khéng cat doan néi tam 0O0'.

e 1 ti€p tuyén chung trong: La dudng thang ti€p xuc véi ca hai dudng tron
tai ti€p diém chung cla ching. Pudng thang nay vuéng géc véi dudng néi
tam OO’ tai ti€p diém.

b. Trueng hop ti€p xtc trong
Hai duong tron ti€p xdc trong chi c6 1 tiép tuyén chung duy nhat.

e DAy la tiép tuyén chung ngoai, di qua ti€p di€ém va vudng goc véi duong noi

tam OO’ tai ti€ép diém.

Bang tong két s6 ti€p tuyén chung:

Vi tri tuong doi s So ti€p tuyén chung
Ngoai nhau O0'>R+r 4
Ti€p xuc ngoai 00'=R +r 3
Cat nhau R-rOO'R+r 2
Tiép xuc trong O0'=R-r 1
Dung nhau OO'R-r 0
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Il. CAc dang bai tap van dung

Dang 1: Xac dinh vi tri tuong doi khi biét ban kinh va khoang cach hai
tam

Phuong phap: So sanh khoang cach hai tam OOQ' véi tong R + r va hiéu |R - r|.

Vi du: Cho hai duong tron (O; 5cm) va (O'; 2cm). Xac dinh vi tri tuong déi cua

ching trong cac truong hgp sau:

1. O0'=7cm
2. O0'=3cm
3. O0'=6cm
Giai:

Tac6:R=5cm,r=2cm.

T6ng hai ban kinh: R + r=5+ 2= 7 cm.

Hiéu hai ban kinh: R-r=5-2 =3 cm.

1. Khi O0' = 7 cm: Vi 00! = R + r, hai duong tron tiép xuc ngoai.

2. Khi 0O0' = 3 cm: Vi O0' = R - r, hai duong tron tiép xuc trong.

3. KhiOO'=6cm: ViR-rOO'R + r (3 6 7), hai dudng tron cat nhau.

Dang 2: Tinh toan do dai doan thang, géc trong bai toan hai duong
tron tiép xuc
Phuong phap: Van dung tinh chat duong néi tam, tinh chat tiép tuyén, dinh ly

Pytago, cac hé thic lugng trong tam gidc vuong, tam gidc dong dang.
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Vi du 1: Cho hai dudng tron (O; 9cm) va (O'; 4cm) ti€p xUc ngoai tai A. Ké tiép

tuyén chung ngoai BC (B € (0), C € (0")).

a) Ching minh t& giac OBCO' la hinh thang vuonag.

b) Tinh d6 dai doan thang BC.

Giai:

a) Vi BC la tiép tuyén cua (O) tai B nén OB L BC.

Vi BC la tiép tuyén cuta (0O') tai C nén O'C L BC.

Do dd, OB // O'C (cung vubng gdéc véi BC).

Vay t& giac OBCO' la hinh thang vudéng tai B va C.

b) Ké O'H L OB tai H. T& giac H BCO' la hinh cht nhat (vi c6 3 goc vudng).
Suy ra: BC =0'Hva HB = O'C = 4cm.
Tac6:OH=0B-HB=9-4=5cm.

Vi (O) va (O') tiép xlic ngoai Nnén 00'=R +r=9+ 4 =13 cm.
Ap dung dinh ly Pytago trong tam gidc vuéng OHO!, ta cé:
00'2 = OH?'+ O'H?

=> 132 =52 + O'H?

=> 0O'H2 =169 - 25 = 144

=> 0O'H =12 cm.

Vay BC =12 cm.
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Dang 3: Bai toan chirng minh

Phuong phap: SU dung linh hoat cac tinh chat da hoc vé hai duong tron tiép

xUc, dac biét la tinh chat dudng n6i tam va tinh chat cda ti€p tuyén chung.

Vi du: Cho hai dudng tron (O) va (O') tiép xUc ngoai tai A. Ké tiép tuyén chung

ngoai BC (B € (0), C € (0")). Ti€p tuyén chung trong tai A cat BC tai l.
a) Ching minh IB = IC = |A.

b) Ching minh tam giac ABC vuong tai A.

Giai:

a) Theo tinh chat hai tiép tuyén cat nhau:

e Xét dudng tron (0O), ta c6 hai ti€p tuyén tai B va A cat nhau tai |. Do do, 1A =

e Xét dudng tron (0'), ta c6 hai ti€p tuyén tai C va A cat nhau tai . Do do, 1A =

IC.
TU hai diéu trén, suy ra IB = IC =1A.
b) Xét tam gidc ABC, cé Al la dudng trung tuyén (vi IB = IC).

Mat khac, ta ¢6 Al = IB = IC, nén dd dai duong trung tuyén Al bang mot nua

canh doi dién BC (Al = BC/2).

Theo tinh chat dudng trung tuyén trong tam giadc, néu mot tam gidc cd dudng
trung tuyén ng véi mot canh bang ndra canh dé thi tam gidc dé la tam giac
vudng.

Vay tam giac ABC vuong tai A.
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