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Tong hop kién thic: Quan hé giita duong kinh va day cung

Trong hinh hoc, dudng tron la mot trong nhitng hinh co ban va quan trong nhat.

Cac yéu t6 cua duong tron nhu tdm, ban kinh, duong kinh, va day cung cé

nhitng mdi quan hé mat thiét véi nhau. Chuyén dé nay sé tap trung lam ré moi

quan hé gilta duong kinh va day cung - hai khai niém c6t 16i gilp gidi quyét

nhiéu bai todn phuc tap.

1. So sanh do dai cia duong kinh va day cung

Trong mot duong tron, day cung nao la day cung I6n nhat? Dinh |i sau day sé

trd 16i cau héi dé.

Pinh Ii 1:

Trong cac day cia moét duong tron, day Ié6n nhat lIa duong kinh.

Cong thuc: Cho duong tron (O; R) va day cung AB bat ky. Ta luén cé: AB = 2R.

Giai thich:

e Néu day AB la duong kinh thi AB = 2R.

e N&u day AB khong phai la dudng kinh, ta xét tam gidc OAB. Theo bat dang
thic tam giac, ta c6: ABOA + OB =R + R = 2R.

e Vay, trong moi truong hgp, dd dai day cung luén nhdé hon hoac bang d6 dai

duong kinh. Dau "=" xdy ra khi day cung dé chinh la dudng kinh.
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Vi du minh hoa:

Vi du 1: Cho dudng tron (O) c6 ban kinh 5cm. M6t day cung MN c6 dé dai 8cm.
So sanh d6 dai day MN véi dudng kinh cua duong tron.

Loi giai:

Pudng kinh cta duong tron (O) lad = 2R =2 *5 = 10cm.

Vi 8cm 10cm nén dd dai day MN nhd hon d6 dai duong kinh.

Vi du 2: Cho duong tron (O; 6cm) va diém A nam trén duong tron. Tim day
cung dai nhat di qua diém A.

Loi gidi:

Theo dinh Ii 1, day cung dai nhat trong mot dudng tron la duong kinh.,

Vay, day cung dai nhat di qua diém A chinh la duong kinh di qua A.

D06 dai clla day cung nay la 2R =2 *6 = 12cm.
2. Quan hé vuong gdc gitra duong kinh va day cung

M6i quan hé nay la moét trong nhitng tinh chat dugc ing dung nhiéu nhat trong
cac bai toan chirng minh va tinh toan lién quan dén duong tron.

Pinh Ii 2:

Trong mot duong tron, duong kinh vuong goc véi moét day thi di qua

trung diém cua day ay.

Cong thuc: Cho duong tron (O), duong kinh CD va day AB. Néu CD L AB tai |

thi 1A = IB.
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Giai thich:

Xét tam giac OAB c6 OA = OB = R (ban kinh), nén tam giac OAB can tai O.
Pbudng thang CD chda dudng kinh di qua O va vudng géc vdi AB tai |, nén Ol 1a
dudng cao clia tam giac can OAB.

Trong tam giadc can, duong cao xuat phat tur dinh cling déng thoi la dudng trung

tuyén. Do dé, | la trung diém cla AB, hay IA = IB.
Vi du minh hoa:

Vi du 1: Cho duong tron (O; 10cm) va day AB = 16cm. Buong kinh CD vubng
géc v6i AB tai |. Tinh d6 dai IA va Ol.

Loi gidi:

Vi CD L AB tai |, theo dinh Ii 2, I la trung diém cla AB.

Dodé, IA=1B=AB/2=16/2 = 8cm.

Xét tam giac vudéng OIA, ap dung dinh |li Pytago:

OA?Z = OI2 + |A?

102 = OI? + 82

100 = OI? + 64

Ol?2 = 36 => Ol = 6cm.

Vi du 2: Cho dudng tron (O) duong kinh MN. Day PQ vudng goc véi MN tai H.
Biét HP = 3cm va OH = 4cm. Tinh ban kinh cla dudng tron.

Loi gidi:

Vi MN L PQ tai H, nén H la trung diém cta PQ. Do d6 PQ = 2 *HP =2 * 3 =
6Ccm.

Noi O véi P. Xét tam giadc vuéng OHP, ta c6:
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OP2 = OH? + HP? (dinh |li Pytago)
OP2=42+32=16+9 =25
OP = 5cm.

Vi OP la ban kinh cda duong tron, vay ban kinh R = 5cm.
pinh li 3 (Pinh li do):

Trong mét duong tron, duong kinh di qua trung diém cia mét day

khéng di qua tam thi vuéng géc véi day ay.

Cong thuc: Cho dudng tron (O), dudng kinh CD va day AB khong di qua O. Néu
| 1a trung diém cua AB (IA = IB) va CD di qua | thi CD L AB.

Giai thich:

Xét tam giac OAB c6 OA = OB = R, nén tam giac OAB can tai O.

Ol la duong trung tuyén (vi | la trung di€ém AB).

Trong tam gidc can, dudng trung tuyén xuat phat t dinh cling dong thoi la

duong cao. Do d6, Ol L AB. Vi duong kinh CD ch&ra Ol nén CD L AB.

Luu y: Truong hgp day cung di qua tam (la duong kinh) thi dudng kinh di qua
trung di€m cula né (la tam O) khong nhat thiét phai vudong géc véi né.

Vi du minh hoa:

Vi du 1: Cho dudng tron (O; R) va day MN. Goi K la trung diém cta MN. Qua K
vé dudng kinh PQ. Ching minh PQ L MN.

Loi gidi:

Vi K la trung diém cta day MN va MN khéng di qua tam O (gia s&), dudng kinh

PQ di qua K.
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Theo dinh Ii 3, duong kinh di qua trung diém cta moét day khoéng di qua tam thi
vuong goéc véi day ay.

Vay PQ L MN tai K.

3. Lién hé giita day va khoang cach tu tam dén day

Khodng cach tur tam dén moét day la do dai doan vubdng goc ké tir tam dén day
dé. Moi lién hé nay gilp chidng ta so sanh dd dai cac day cung dua vao vi tri clia
ching so véi tam.

Pinh li 4:

a) Trong mét duong tron, hai didy bang nhau thi cach déu tam.

b) Trong mét dudng tron, hai day cach déu tam thi bang nhau.

Cong thuc: Cho duong tron (O) cé hai day AB va CD. Goi OH, OK lan lugt la

khodng cach tir O dén AB va CD.

e« Néu AB = CD thi OH = OK.

e Néu OH = OK thi AB = CD.

Vi du minh hoa:

Vi du 1: Cho duong tron (O; 5cm). Hai day song song AB va CD cé d6 dai bang
nhau va bang 8cm. Tinh khodng céch gilta hai day.

Loigiai:

Goi H, K lan lugt la chan duong vuéng goc ké tir O dén AB va CD.

Vi AB = CD = 8cm, theo dinh li 4, hai day nay cach déu tam, tdc la OH = OK.
Xét tam giac vudng OHA, ta cé: AH = AB/2 = 4cm, OA = 5cm.

Ap dung dinh Ii Pytago: OH2 = OA2 - AH2 = 52-42=25-16 = 9 => OH = 3cm.
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Do dd, OK = 3cm.

Vi AB // CD, cé hai trudgng hagp:

e O nam gilra hai day: Khoang céch gilra hai dady la HK =0OH + OK =3 + 3 =
6Ccm.

e O nam ngoai hai day: Khoang cach gifra hai day la HK = |OH - OK| = .0 (trung
nhau, khéng thé xay ra vi chdng song song va khac nhau). Néu dé bai cho O
nam clng phia thi khoang céch la |OH - OK|. Trong truong hgp nay, vi chiing
song song va bang nhau, chiing phai nam vé hai phia cda tam O.

Vay khodng cach gi(ra hai day la 6¢cm.

Pinh Ii 5:

a) Trong hai day cia modt duong tron, day nao Ién hon thi day dé gan
tam hon.
b) Trong hai day cua mét duong tron, day nao gan tam hon thi day dé

Ién hon.

Cong thuc: Cho duong tron (O) cé hai day AB va CD. Goi OH, OK lan lugt la

khodng cach tir O dén AB va CD.
e Néu AB > CD thi OH OK.

e Néu OH OK thi AB > CD.

Vi du minh hoa:

Vi du 2: Cho duong tron (O; 10cm). Day AB cé khodng cach dén tam la 6cm.

Day CD c6 khodng cach dén tam la 8cm. So sanh do dai hai day AB va CD.
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Loi gidi:

Goi OH va OK la khodng cach tir tam O dén hai day AB va CD.

Ta c6 OH = 6¢cm va OK = 8cm.

Vi OH OK (6cm 8cm), theo dinh |i 5, day gan tam hon thi [én hon.

Vay AB > CD.

Bang tom tat méi lién hé giita day va khoang cach dén tam:

Quan hé vé do dai day Quan hé vé khoang cach dén tam
AB = CD OH = OK
AB > CD OH OK
AB CD OH > OK

Cac dang bai tap van dung

Céac dinh Ii trén la cong cu manh mé dé gidi quyét nhiéu dang toan khac nhau.

1. Dang 1: Tinh toan do dai
Phuong phap: Van dung dinh |i Pytago trong tam giadc vuéng tao béi tam,
trung di€ém clda day va mot dau mut cta day. S& dung cac dinh Ii vé quan hé
vuodng goéc gitra duong kinh va day.

Bai tap vi du: Cho duong tron (O; 13cm) va day AB cach tam O moét khoang

5cm. Tinh d6 dai day AB.
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Loi gidi:

- Goi H la chan duong vudng goéc ké tir O dén AB. Khi dé6 OH = 5cm la khodng
cach tu O dén AB.

- Theo dinh 1i 2, vi OH L AB nén H la trung di€ém cua AB.

- Xét tam giac vudng OHA, c6 OA la ban kinh (OA = 13cm) va OH la canh goc
vuong (OH = 5cm).

- Ap dung dinh |i Pytago: OA2 = OH2 + AH?2

132 =52 + AH?

169 = 25 + AH?

AH?2 =169 - 25 = 144

AH = 12cm.

- Vi H la trung diém cla AB nén AB = 2 * AH = 2 *12 = 24cm.

- Vay, do dai day AB la 24cm.

. Dang 2: Chirng minh cac tinh chat hinh hoc

Phuong phap: S dung cac dinh Ii d& hoc d€ chirng minh cac doan thang

bang nhau, cac dudng thang vudng géc, hodc cac tinh chat déi xing.

Bai tap vi du: Cho duong tron (O) va mét diém M nam bén trong dudng
tron. Qua M, vé hai day cung AB va CD vudng géc véi nhau. Chirng minh rang
MA? + MB2 + MC2? + MD? khong d6i khi hai day quay quanh M.

Loi giai:

- Ké duong kinh PQ qua M. Ta cé AB L CD tai M. - Vé day A'B' song song vdéi
AB va di qua tam O. Vé day C'D' song song vdi CD va di qua tam O. Khi dé
A'B' va C'D' la hai duong kinh vuéng goéc vdi nhau. - Ké OH L AB tai H, OK L
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CD tai K. T& gidc OHMK la hinh ch{r nhat (c6 3 goc vudng).

- Ta c6: MA = AH - MH, MB = BH + MH. Vi H la trung diém AB nén AH = BH.
MA? + MB? = (AH - MH)2 + (AH + MH)? = 2(AH? + MH?).

- Tuong tu: MC? + MD? = 2(CK? + MK?).

- Vay: MA? + MB2 + MC? + MD? = 2(AH? + MH? + CK? + MK?).

- Vi OHMK la hinh ch nhat nén MH = OK, MK = OH.

- Thay vao, ta cé: 2(AH? + OK? + CK? + OH?).

- Trong tam giac vuong OHA: AH? + OH? = OA? = R2,

- Trong tam giac vuéng OKC: CK? + OK? = OC? = R?,

- Vay, tong can tim la 2(R2 + R2) = 4Rz,

- Vi R la ban kinh khong déi, nén 4R2 khéng d6i. (dpem)

. Dang 3: So sanh do dai cac day cung

Phuong phap: D€ so sanh hai day, ta so sanh khodng cach t&r tdm dén hai

day dé. Day nao gan tam hon thi lén hon.

Bai tap vi du: Cho tam giac ABC ndi ti€p dudng tron (O). Biét géc A > gbc B

> goc C. So sanh khoédng céch tir tam O dén cac canh BC, AC, AB.

Loi gidi:

- Trong mo6t dudng tron, goc ndi ti€p doéi dién vadi canh nao I6n hon thi canh

dé 1én hon.

- Vi gbéc A > goc B > goc C, nén canh doi dién véi cac géc nay cling cé quan

hé tuong Ung: BC > AC > AB.
- Goi OH, OK, Ol lan luot la khodng cach tir tam O dén cac canh BC, AC, AB.
- Theo dinh li vé mai lién hé gilta day va khodng cach dén tam:
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o Vi BC > AC, nén day BC gan tam hon day AC. Do dé, OH OK.
o Vi AC > AB, nén day AC gan tam hon day AB. Do dé, OK Ol.
- Két hop lai, ta c6: OH OK Ol.

- Vay, khoang cach tir tam O dén canh BC la nhé nhat, va khoadng cach dén

canh AB la I6n nhat.
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