VI TRi TUONG POI CUA PUONG THANG VA PUONG TRON
A. Tém tit ly thuyét
1. Vi tri tuong ddi ciia dudng thang va duong tron

Goi d la khoang cach tir tim O cia dudng tron (O;R) dén duong thang «, khi d6 ta co:

Hé thirc | SO diém chung Quan hé Hinh vé&

d<R 2 Puong thang a cit dudng tron
(O;R) tai 2 diém

d=R 1 Puong thang 4 tiép xuc
duong tron (O;R)

d>R 0 Puong thang ¢ khong cat
duong tron (O;R)

2. DBinh ly
Néu mot dudng thang 1a tiép tuyén ctia mot duong tron thi né vudng goc voi ban kinh di qua
tiép diem.

B. Bai tap va cac dang toan

Dang 1: Xac dinh vi tri twong d6i ciia dwong thang va dwong tron va ngworc lai

Cich gidi: So sanh ¢ va R dwa vao bang vi tri twong d6i cia duong thang va duong tron da

néu trong 1y thuyét
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Bai 1:

Cho A4BC vuong tai 4 c6 BD la duong phan
gidc. Xac dinh vi tri twong ddi cta duong A

thang BC va dudng tron tim D ban kinh D4

Loi giai
V& DE 1L BC(E e BC)
D thudc tia phan gidc ABC;DA L AB,DE 1 BC = DE = DA

Do d6 duong thang BC va duong tron tim D ban kinh DA tiép xuc nhau.

Bai 2:
Cho A4BC vuodng tai 4 cO AB=3cm, AC =4cm B
V¢ duong tron tam 4 ban kinh 2,8cm. Xac =
dinh vi tri tuong ddi cua duong thing BC va
duong tron tam 4 ban kinh 2,8cm. )

Loi giai
Vé 4H la duong cao cua tam gidc vudng ABC

1 1 =l2+i:>AH=2,4cm<2,8(d<r)

Ta co: = +
AH?* AB* AC* 3% 47

Do d6 dudng thang BC va dudng tron (4;2,8cm) cat nhau




Bai 3:

Cho hinh thang wvudong 4BCD ¢ A o b
A=B= 90°, AD = 2cm, BC = 6m,CD = 8cm .
Chtng minh rang 4B tiép xuc véi duong tron
dudng kinh ¢D K !
—
B 6 C
Loi gidi
Goi 1,k 1an luot 13 trung diém ctia CD va 4B
Ta c6: IK 1a duong trung binh cua hinh thang 4BCD = IK = AD+BC _ 4(cm)

Lai c6: AD//IK,AD L AB=> IK 1 AB;IK :CTD(: 4em),IK L AB

Do d6 4B tiép xtic véi duong tron tam / dudng kinh CD.




Dang 2: Bai toan lién quan dén tinh d6 dai

Cach gidi: Ta no1 tam va&i tiep diém dé van dung dinh 1y v€ tinh chat cta tiép diém va su

dung dinh ly pyatago.

Bai 1:

Cho duong tron tam O ban kinh 6cm va mdt
diém 4 cach O la 10cm. Ké tiép tuyén 4B

v6i dudng tron trong d6 B 13 tiép diém. Tinh

do dai doan 4B

Loi giai
Ta cd AABC vudng tai B = 4B =8cm
Bai 2:
Cho duong tron (O;R) va day AB=§R. Ve K
N M
mot tiép tuyén song song voi 4B, cit cac tia
04,0B lan luot tai M va N. Tinh dién tich . © 5
tam gidc OMN

Loi gii
Tiép tuyén MN , tiép diém K. Vi AB//MN nén OK 1 AB

Ta tinh dugc: OK =%R = KN =§R = Soun =§R2

Bai 3:

Cho duodng tron (0;2cm) va mot diém 4 chay
trén duong tron d6. TUr 4 vé tiép tuyén xy. 23

Trén xy ldy mot diém M sao cho

AM =23(cm). Héi diem M di dong trén

duong nao khi 4 chay trén (0)
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Loi giai

Tinh duoc OM =4 = M di chuyén trén (O;4cm)

Bai 4:

Cho duong tron (O;2cm) va diém 4 ngoai
(0). Tir 4 ké cat tuyén véi (0), cat (0) tai
B va C. Cho biét 4B=BC va ké duong kinh B
COD , tinh d6 dai doan thang AD. /

Loi gidi

Chung minh dugc OB 1a dudong trung binh cia ACDA = AD = 4cm

Bai 5:

Cho diém M cach duong thang xy 6cm, vé
duong tron (M;10cm)

a. Chung minh rang dudng tron tim M va

duong thang xy cat nhau P H Q

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

Loi gidi

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

= MH < R=> xy cat (0;10cm) tai P va Q

MH = 6cm
=
R=10cm

b. Ta ¢c&6 MH 1 PO = HP=HQ :%PQ (Quan h¢ vudng goc duong kinh va day) = PQ =2.HQ

Xét AMHO(H =90°) = HQ =8cm(HQ > 0) = PQ =16(cm)
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Bai 6:

Cho hinh vuéng 4BCD, trén duong chéo BD A

ldy diém I sao cho BI=BA.Puong thang ké

qua / vudng goc v6i BD cit AD O E. .

a. So sanh: AE,EI,ID !
b. Xéc dinh vi tri tvong d6i ciia duong thang L

BD v6i duong tron (E;EA)

Loi giai
a. Ta cO : AUEB = AIEB(ch—cgv) = AE = EI(1)
AEID(I =90°), D, =45° = vudng can = [E = ID(2)
Tu (1)(2) = AE=EI=ID
b. TalaicO El =EA= 1 e(E;EA)= R=EI

mit khac: EI | BD=>d = El = d = R= dudng thang BD tiép xtc voi (E;EA)

Bai 7:

Cho ntra duong tron tam O, duong kinh 4B, D
M 1a 1 diém thudc nia dudng tron, qua M
v& tiép tuyén voi nira duong tron. Goi D va

C theo tht tu 14 cac hinh chiéu cua 4 va B

trén tiép tuyén ay

a. Chimg minh rang M 1a trung diém ctia CD
b. Chung minh: 4B =BC+ AD

c. Gia si: AOM > BOM , goi E la giao diém
cua 4D véi ntra duong tron. Xac dinh dang
cua tir giac BDCE

d. Xac dinh vi tri cia diém M trén nira
duong tron sao cho tr giac ABCD ¢6 dién tich

16n nhét. Tinh dién tich d6 theo ban kinh cua
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ntra duong tron da cho.

Loi giai
a. Hinh thang ABCD ¢6 AO=0B,0OM //AD//BC = M
1a trung diém cta CD
b. Ta cd: 4B=20M =BC+ AD
c. T gidc BDCE 1a hinh chit nhét vi ¢6 3 gbc vudng

AD+ BC

d. S0 = .BE =OM .BE <OM .AB =2R’

= maxS o, =2R° < OM L AB

Bai 8:

Cho doan thang 4B va trung diém O cla AB
. Trén cing mot nira mit phang bo 4B vé tia
Ax,By vudng goc v61 AB. Trén cac tia Ax va
By lay theo thtr tuy hai diém C va D sao cho
COD =90°, ké OH L CD

a. Ching minh rang H thudc dudng tron tim
O duong kinh 4B

b. Xac dinh vi tri twong ddi cia CD voi

duong tron (0)

Loi gidi

a. Kéo dai DO cét AC & E,tachd :

AAOE = ABOD(gcg) = E = D;0D = OE = AOHD = AOAE(ch— gn) = OH = OA = OB = H < (O; AB)

b. Ta c6 H thudc duong tron (0), CD LOH tai H = khoang cach tr O dén cD bang ban

kinh ctia (0). Vay ¢D tiép xtc véi (0) tai H.




Bai 9:

Cho diém A4 cach duong thiang xy mot
khoang 12 cm

a. Chimg minh (4;13cm) cat duong thang xy
tai hai diém phan biét

b. Goi hai giao diém cua (4;13cm) vO1 xy la

B,C . Tinh d6 dai doan thang BC

Loi giai

a) Ké AH 1 xy= AH =12cm < R = (A4) cdt xy tai hai diém B va ¢

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

Bai 10:

Cho ntra duong tron (O) duong kinh 4B.
Liy diém cC la diém thuoc (0) va goi d 1a
tiép tuyén qua C véi véi (0). Ké 4E va BF
cung vudng goc voi d; CH vudng goc voi
AB

a. Chimng minh: CE =CF va CH’? = AE.BF

b. Khi ¢ di chuyén trén mot nira dudng tron,
tim vi tri clia diém ¢ dé EF c6 d¢ dai 16n

nhét.

Loi giai

a) Chirg minh duoc OC 1a duong trung binh cia hinh thang AEFB nén ¢ 1a trung diém cua

EF . Chung minh dugc : AE = AH,BH = BF = CH’ = HA.HB = AE.BF

b) Ta co:

BF n(0)={H) = EF = AH < AB= EF,, = AB= C la diém chinh giita 4B.
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BAI TAP TRAC NGHIEM

Céu 1: Tir diém 4 nam bén ngoai duong tron (O;8cm) sao cho 04 =12cm . Ké tia 4x tao voi

04 mot goc 30°. Goi H 14 hinh chiéu cua O trén tia 4x . Khang dinh ndo sau day dung

A) Tia Ax va duong tron O khong c6 diém chung nao
B) Tia Ax va dudng tron O chi c6 mot diém chung

C) Tia Ax va duong tron O c6 hai diém chung

Chon dap an C
Gidi thich:

T A4AOH vubdng tai H , ta co:

OH = OA.sind =12.5in30° =12.0,5 = 6(cm)

= OH < R (ban kinh)

Viy tia 4x va duong tron (O) cat nhau tai

hai diém.

Cau 2: Cho duong tron (O;R) va dudng thang a. Goi d 1a khoang cach tir O dén «. Pién

vao bang dé dugc cac khang dinh dung

Vi tri twuong doi ciia « va | SO diém | H¢ so gifra

(0) chung d va R

a va (0) cit nhau

a va (0) khong giao nhau

Dép an
Vi tri tuong d6i cia « va | S6 diém | Heé s giira
(0) chung d va R
a va (0) cat nhau 2 d<R
1 d=R
a va (0) khong giao nhau 0 d>R

——
o
| —




Cau 3: Cho duong tron (O;R), ban kinh 04, day €D la trung truc cuia 04. Ké tiép tuyén voi

duong tron (0) tai C, tiép tuyén nay cat dudng thang 04 tai I. Khing dinh nao sau day ding

A) A0AC 13 tam giac déu
C) cI=R\3

B) T gidc 0CAD 1a hinh thoi
D) Ca A, B, C déu ding

Chon dap &n D

Gidi thich:

A) Goi J 14 giao diém ctia 04 va CD
Do ¢bD la duong trung truc cua 04 nén
CA=CO=R=04=0C=CA=R (1)

Vay AOAC 14 tam giac déu

B) Chiing minh tuong tu:
O0A=0D = AD = R(2)

Tir (1)(2)= 0C=0D=AC=AD =R

= 00CAD 1a hinh thoi

C) Xét AOCI, ta co: OCI =90°;COI = 60°

— CI = OCtanCOI = R.1an60" = R\/3

Cau 4: Cho duong tron (O;R) va diém P nam bén ngoai duong tron sao cho OP =2R. K¢ hai

tiép tuyén PM va PN voi dudng tron. Khang dinh nao sau day sai

A) MON =120°

C) MN =R

B) Tam giac PMN 1a tam giac déu
D) Ca A, B, C déu sai

Chon dap an B

Gidi thich:

A) Ta cd PM L OM = OMP =90°
AOMP vuodng tai M , ta co:

e 8L
OP 2R 2

— POM = 60"

Ta ¢c& POM = PON = 60° = MON =120°

——
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B) Ta c6 PM = PN = APMN can tai P (1)

AOMP ¢6: O,+ P, =90° = P =30" = P = P, =30°

Do d6 MPN =60° (2)

Tu (1)(2)= APMN la tam giac déu
C) AOMN can tai O, c6

MON =120° = OMN = ONM =30"

:>]\707\7>0/M7\7:>MN>0N

——
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BAI TAP VE NHA

Bai 1:

Cho A4BC vudng can tai 4. V€ tia phan giac
BI
a) Chimg minh rang dudng tron (I;14) tiép

xuc véi duong thang 4B, AC

b) Cho biét 4B=a. Tinh 14 va tir 46 suy ra

tan22°33' =2 -1

Loi giai
a) Tacd I4 1 BA < IA=d(I,BA) < (I,I4) ti€p xtc v6i BA tai 4
mat khac BI 1a tia phan giac cua ABC
Do do6 duong tron (1,14) tiép xtc voi BC

{ . Ay oos A oo , 1A 1 AC-14 14 —1I4
b) Ap dung tinh chat tia phan gidc trong AABC, ta c6: — = fc _Ac-H oL
IB BC 4B2 ~a a2

a

V2 +1

o2=a-I4 4= =a(\/§—l), khi d6 A4ABC vuong tai 4 ta co: tan@:;—i

V2-1
& tan22°33' = M =/2-1 (dpcm).
a

Bai 2:
Cho duong tron (O;R) duong kinh 4B va y
tiép tuyén x4y. Trén xy liy mot diém M , ké .
day cung BN song song voi OM . Chung 3
minh MN 14 tiép tuyén cua duong tron (0).
A 0 B

Loi gidi

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

——
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Ma AOBN can tai O = OBM = ONB = MON = AOM
Ta co: AOAMzAONM(OAzONzR;A/OT/Izj\YOTV;OM:chung):O/]V]\\le/A]\\l

Ta lai c6: OAM =90° (vi xy 14 tiép tuyén tai 4), nén ta c6: ONM =90° < MN L ON

Vay MN la tiép tuyén cta dudng tron (0).

Bai 3:

Cho diém (0) céach duong thang a 13 6cm.
Vé duong tron (0,10cm)
a) Chuing minh rang (0) c6 hai giao diém véi 0

duong thang d

b) Goi hia giao diém néi trén 1a B va C. Tinh

do dai1 BC

Loi giai
a) K& OH 1 a = OH =6cm 1a khoang cach tir tim O dén dudng thang a
Do 6<10=(0) c6 hai giao diém voi dudng thing a

b) Vi OHJ_a:>0HJ_BC:>BH=HC:%

Ap dung hé thiic pytago vio AOHC vudng tai H c6 canh huyén OC =10cm , ta dugc:
OC*> =CH’ +HO? 10> =CH* +6* < CH* =8’ < CH =8(cm)(CH > 0)

Vay BC =16(cm).

Bai 4:

Cho duong thing 4 va duong tron (O;R)

khong giao nhau. 4 1 diém trén (0). Xac A

Ny
H

dinh vi trf diém 4 dé khoang cach tir 4 dén

duong thang d 16n nhat

——
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Loi giai
Goi H,B lan luot 13 hinh chiéu cia 4,0 trén duong théng d,ta cd: B ¢ dinh
AH | HB= AH < AB
Xét ba diém 04, B ta cb: AB<OA+OB= AH < R+OB,R+0B khong d6i

H=B

Déu “‘="" xay ra & _
Onam giua Ava B

Vay khi 4 13 giao diém cua tia d6i tia OB va duong tron (0) (B la hinh chiéu cua (0) trén

d ) thi khoang cach tir 4 dén d 16n nhét.

Bai 5:

Cho diém 4 nim ngodi duong tron (O;R).
Puong thang d qua 4, goi B va C 1a giao

diém ctia duong thang ¢ va dudng tron (0).

Xéac dinh vi tri ctia duong thang 4 dé tong

AB+ AC 16n nhat

Loi giai
V& duong thiang qua 4 tiép xtc v6i duong trontai D va D', tacd D va D' ¢d dinh
-Néu d trang voi 4D hodc AD'
Ta c6 cac diém B,C,D trung nhau nén: AB+ AC =2AD =2A4D'
- Néu d khong tring v6i AD hodc AD'
V& OH Ld(Hed). Ta co H la trung diém ciia BC (din ly duong kinh vudng goc voi day
cung) va cd OH <R= AB+ AC = AH + HB+ AH — HC =2AH
Xét AOAH vudng tai H = OH’ + AH® = 04’
Xét AOAD vuodng tai D= OD’ + AD’ = 04’
Do d6: OH? + AH* =OD* + AD*, ma OH <OD=R = AH > AD = AB+ AC >2AD

Vay khi duong thang d tiép xtc v6i dudng tron thi 4B+ AC nho nhat.
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