PHUONG TRiNH PUONG TRON ]

1. Phwong trinh dwong tron

Phuong trinh duong tron ¢6 tm I(a; b) va ban kinh R: |(x —a)’ + (y —-b)> =R?|

Nhdn xét: Phuong trinh X+ y2 +2ax+2by+c=0, voi a+b*-c>0, 1a phuong trinh

dudng tron tam I(-a; —b), ban kinh R = NI

2. Phwong trinh tiép tuyén ciia dwong tron

Cho duodng tron (C) c6 tam I, ban kinh R va duong thang A.
A tiép xUc véi (C) < d(I,A)=R

VAN PE 1: Xac dinh tim va ban kinh ciia duwong tron

o Néu phwong trinh dweong tron (C) ¢6 dang:  (x —a)2 +(y —b)2 =R?
thi (C) c6 tam I(a; b) va ban kinh R.
o Néu phuong trinh dwong tron (C) cé dang: x* er2 +2ax+2by+c=0
thi — Bién doi dwa vé dang (x —a)* + (y —b)?=R?
hode —Tam I(-a: —b), ban kinh R = vJa® +b> —c .
ChU y: Phuong trinh x* +y* +2ax +2by+c =0 la phwong trinh dwong tron néu thod

man diéu kién: a>+b*>—c>0.

Bai 1. Trong cac phuong trinh sau, phuong trinh nao 1a phuong trinh duong tron. Tim tdm va ban

kinh ctia duong tron do:

Q) x> +y?—2x-2y—-2=0 b) x? +y? —6x+4y—12=0
0) x> +y>+2x—8y+1=0 d) x> +y?—6x+5=0

e) 16x% +16y> +16x—8y =11 f) 7x%> +7y? —4x+6y—1=0
g) 2x% +2y* —4x+12y+11=0 h) 4x? +4y* +4x—5y+10=0

Bai 2. Tim m dé cac phuong trinh sau 13 phuong trinh dudng tron:

Q) x> +y% +4mx—2my+2m+3=0
b) x2+y2—2(m+1)x+2my+3m2—220
0) x> +y> —2(m=3)x+4my—m> +5m+4=0

d) x% +y? —2mx—2(m* —Dy+m* —2m* —2m* —4m+1=0

Bai3. * Tim m dé cac phuong trinh sau la phuong trinh dudng tron:

Q) x> +y>—6x+2ylnm+3Inm+7=0




b) x? +y? —2x+4y+In(m—2)+4=0
) X2 +y* —2e*"x+2¢My+6¢”" —4=0
d) x? +y% —2xcosm+4y+cos’> m—2sinm+5=0

e) x> +y> —4xcosm+2ysinm—4=0

VAN DPE 2: Lap phuong trinh dwdng tron

Pé Idp phwong trinh dwong tron (C) ta thuong can phdi xdc dinh tam |1 (a; b) va ban kinh R
cua (C). Khi do phwong trinh dwong tron (C) la:
(x—a)’ +(y=b)’ =R?

Dang 1: (C) c6 tam I va di qua diém A.

— Ban kinh R = IA.
Dang 2: (C) c6 tam I va tiép xiic véi dwong thang A.

—BankinhR = d(1,4).
Dang 3: (C) c6 duwong kinh AB.

— Tam I la trung diém ciia AB.

—BankinhR = ATB
Dgng 4: (C) di qua hai diém A, B va c6 tam I nam trén dwong thang A.

— Viet phwong trinh dwong trung truc d cua doan AB.

— Xdc dinh tam I la giao diém ciia d va A

— Ban kinh R = IA.
Dgng 5: (C) di qua hai diém A, B va tiép xiic voi dwong thang A.

— Viéet phwong trinh dwong trung truc d cua doan AB.

. , .~ |led

— Tam I cua (C) thoa man. {d([,A) _A

— Ban kinh R = IA.
Dgng 6: (C) di qua diém A va tiép xiic voi dwong thang A tai diém B.

— Viéet phuwong trinh dwong trung truc d cua doan AB.

— Viét phirong trinh dwong thang A’ di qua B va vuéng goc véi A.

— Xdc dinh tam I la giao diém ciia d va A,

— Ban kinh R = IA.
Dang 7: (C) di qua diém A va tiép xiic véi hai dwong thang A Va Ap.

) . . Jd,A)=d,4) (D)
— Tam I cua (C) thoa man. {d([,AI):IA 2)
— Ban kinh R = IA.

ChU ¥: — Muén b6 dau GTTP trong (1), ta xét dau mién mdt phang dinh béi Ay va A
hay xét ddu khodng cach dai sé tir A dén A1 va Ap.

— Néu M Il M, tatinh R = %d(AI,AZ), va (2) dwoc thay thé béi IA = R.




Dang 8: (C) tiép xiic v6i hai dwong thang A1, Az va ¢é tam nam trén dwong thang d.

— Tdm I cua (C) thoa man: {f(l’dﬁl) =d(l,4,) .
€

—BankinhR = d(1,4)).
Dang 9: (C) di qua ba diém khéng thang hang A, B, C (dwong tron ngoai tiép tam gidc).
Cach 1: — Phuong trinh ciia (C) ¢6 dang: x* +y* +2ax+2by+c=0 (*).
— Lan lwot thay toa do ciia A, B, C vao (*) ta dwoc hé phiong trinh.
— Giai hé phwong trinh nay ta tim dwoc a, b, c = phwong trinh cua (C).
Céch 2: — Tam I ciia (C) thod man: {13 =18
IA=1IC
—BankinhR=1A=IB =IC,
Dgng 10: (C) ngi tiep tam giac ABC.
— Viét phwong trinh cua hai dwong phan gidac trong cua hai goc trong tam giac
— Xac dinh tam [ la giao diém cua hai dwong phan gidc trén.
—BankinhR = d(1,AB).

Bai 1. Viét phuong trinh dudng tron c6 tim I va di qua diém A, véi: (dang 1)
a) 1(2; 4), A(-1; 3) b) 1(-3; 2), A(1;-1) c)I(-1;0), A(3;-11) d) I(1; 2), A(5; 2)
Bai 2. Viét phuong trinh duong tron ¢ tam I va tiép xtc voi duong thing A, véi: (dang 2)
a) 1(3;4), A:4x-3y+15=0 b) 1(2;3), A:5x—12y—-7=0
c) 1(-3;2), A=Ox d) 1(-3;-5), A=0y
Bai 3. Viét phuong trinh dudng tron c6 dudng kinh AB, véi: (dang 3)
a) A(-2; 3), B(6; 5) b) A(0; 1), C(5;1) c¢)A(3;4),B(7;2) d)A(5;2),B(3;6)
Bai4. Viét phuong trinh dudng tron di qua hai diém A, B va ¢6 tim I nam trén duong thang A,
voi: (dang 4)
a) A(2;3), B(-1;1), A:x—-3y—11=0 b) A(0;4), B(2;6), A:x—2y+5=0
c) A(2;2), B(8;6), A:5x—-3y+6=0
Bai 5. Viét phuong trinh duong tron di qua hai diém A, B va tiép xtc véi duong thang A, véi:
(dang 5)
a) A(1;2), B(3;4), A:3x+y-3=0 b) A(6;3), B(3;2), A: x+2y—2=0

C) A(-1;-2), B(2;1), A:2x—y+2=0 d) A(2;0), B(4;2), A=0Oy
Bai 6. Viét phuong trinh duong tron di qua diém A va tiép xuc véi duong thiang A tai diém B, voi:
(dang 6)
a) A(-2;6), A:3x—4y—15=0, B(1;-3) b) A(-2;1), 4:3x-2y—6=0, B(4;3)
C) A(6;-2), A=0Ox, B(6;0) d) A(4;-3), A: x+2y-3=0, B(3;0)
Bai7. Viét phuong trinh duong tron di qua diém A va tiép xtc v6i hai dudng thang A1 va Az, voi:
(dang 7)
a) A(2;3), 4 :3x—4y+1=0, 4, :4x+3y-7=0
b) A(1;3), 4 :x+2y+2=0,4,:2x-y+9=0

) A=0(0;0), A :x+y—4=0, 4 :x+y+4=0




d) AB3;~6), 4 =Ox, 4, =0y
Bai 8. Viﬂé't phuong trinh duong tron tiép xuc voi hai dudng thang A1, A2 va ¢ tim nam trén dudng
thang d, voi: (dang 8)
a) A4 :3x+2y+3=0,4,:2x-3y+15=0,d:x—-y=0
b) A :x+y+4=0,4,:7x-y+4=0,d:4x+3y-2=0
C) A4 :4x-3y-16=0, 4, :3x+4y+3=0,d:2x-y+3=0
d) 4:4x+y-2=0,4,:x+4y+17=0,d: x-y+5=0
Bai9. Viét phuong trinh dudng tron ngoai tiép tam giac ABC, v6i: (dang 9)
a) A(2; 0), B(0; -3), C(5; -3) b) A(5; 3), B(6; 2), C(3; -1)
¢) A(L; 2), B(3; 1), C(=3; -1) d) A(-1; -7), B(-4; -3), C=0(0; 0)
e) AB:x—y+2=0,BC:2x+3y—1=0,CA:4x+y—-17=0
f) AB:x+2y—-5=0,BC:2x+y—-7=0,CA: x—y+1=0
Bai 10. Viét phuong trinh dudng tron noi tiép tam giac ABC, voi: (dang 10)
a) A(2; 6), B(-3; —4), C(5; 0) b) A(2; 0), B(0; -3), C(5; -3)
C) AB:2x-3y+21=0, BC:3x-2y—6=0,CA:2x+3y+9=0
d) AB:7x—y+11=0,BC:x+y—15,CA:7x+17y+65=0

VAN DE 3: Tép hop diém

1. Tap hop cac tim du’o’ng tron
Pé tim tdp hop cdc tam I cua dwong tron (C), ta co thé thuwc hién nhu sau:
a) Tim gid tri ciia m dé ton tai tam I.

b) Tim toa dé tam I. Gid sit: I { =Jm),
= g(m)
¢) Khir m giira x va y ta duoc phuong trinh F(x; y) = 0.
d) Gidi han: Dya vao diéu kién ciia m & a) dé giéi han mién ciia x hodc y.
e) Két ludn: Phwong trinh tdp hop diém la F(x; y) = 0 cung véi phan giéi han ¢ d).
2. Tdp hop diém la dwong tron
Thuc hién twong tu nhw trén.

Bai 1. Tim tap hop cac tam I ctia dudng tron (C) ¢6 phwong trinh (M 14 tham sb):
Q) x> +y> —2(m-Dx—4my+3m+11=0
b) x? +y? —2mx—4(m+1)y+3m+14=0
0) x> +y*—2mx—2m*y+2=0
d) x? er2 +mx—m(m+2)y—2m2 -4=0

Bai 2. * Tim tap hop cic tdm I ctia duong tron (C) c6 phuong trinh (t 1a tham sd):
Q) x° +y% —2(cos2t+4)x—2ysin2t +6c0s2t —3=0

b) X2 er2 —4xsint+4(c052t—sint)y—ZCos2 t=0




c) x* +y* 22 —-ex+4* —l)y—¢' —=3=0

d) (72 +1)(x% +y?)+8(2 —Dx -4 +4t+1)y-31> =3=0

Bai 3. Tim tap hop cac tdm I cia duong tron (C), biét:
a) (C) tiep xtic voi duong thang d :6x—8y+15=0 vaco ban kinhR =3
b) (C) tiép xtic véi hai duong thing d, 1 x+2y-3=0,d, : x+2y+6=0
¢) (C) tiép xtic v6i hai dudng thang d, :2x+3y—-6=0, d, :3x—2y+9=0

d) (C) tip xtc v6i duong tron (C'): x% +y? —4x+6y—3=0 vacé ban kinh R = 2.
e) (C) di qua diém A(2; 3) va tiép xtc v6i dudng thang d:y—5=0
Bai4. Cho hai diém A(2; —4), B(~6; 2). Tim tap hop cac diém M(X; y) sao cho:

Q) AM?+BM? =100 b) %—2:3 ¢) AM? +BM? =k* (k> 0)

Bai 5. Cho hai diém A(2; 3), B(-2; 1). Tim tap hop cac diém M(X; y) sao cho:
a) AM.BM =0 b) AM.BM =4
Bai 6. Tim tip hop cac diém M sao cho tong binh phuong cac khoang cach tir d6 dén hai duong
thang d va d” bang k, voi:
) d:x—y+3=0,d :x+y=1=0,k=9 b)
Bai7. Cho bon diém A(4; 4), B(-6; 4), C(-6; -2), D(4; -2).
a) Chung t6 rang ABCD 1a hinh chit nhat. ’
b) Tim tap hop cac diém M sao cho tong binh phuong cac khoang cach tir M dén cac canh cua
hinh chir nhat bang 100.

VAN BE 4: Vi tri twong ddi ciia dwong thing d va dwong tron (C)

Pé bién lugn sé giao diém cia dwong thang d: Ax+By+C=0 va dwong tron (C):

X+ y2 +2ax+2by+c=0, ta cé thé thuc hién nhir sau.:.
e Cach 1: So sanh khodng cdch tir tam I dén d véi ban kinh R.
— Xdc dinh tam I va ban kinh R cua (C).
— Tinh khoang cach tw I den d 7
+ d(I,d)<R <d cat (C) tai hai diém phan biét.
+ d(I,d)=R < d tiép xiic véi (C).
+ d(I,d)>R <dva (C) khéng cé diém chung.
e Cach 2: Toq dé giao diém (néu cé) cia d va (C) la nghiém ciia hé phirong trinh:
Ax+By+C=0
{xz +y2 +2ax+2by+c=0

*

+ Hé (%) c6 2 nghiém < d cdt (C) tai hai diém phdn biét.
+ He (*) c6 1 nghi¢m < d tiep xiic voi (C).
+ Hé (*) vo nghiém <> dva (C) khdng cb diem chung.

Bai 1. Bién luan theo m sb giao diém cua duong thang d va duong tron (C), véi:




Q) d:mx—y—3m—-2=0,(C): x> +y* —4x—2y=0

b) d:2x—y+m=0,(C): x> +y*> —6x+2y+5=0

Q) d:x+y—1=0,(C): x> +y> —2Qm+1)x—4y+4—-m=0
d) d:mx+y—-4m=0, (C): x> +y* —2x—4y—4=0

Bai2. Cho dudng tron (C): x?+y? —2x—2y+1=0 va duong thing d di qua diém A(-1; 0) va
c6 hé sd gock .
a) Viét phuong trinh dudng thang d.
b) Bién luan theo K vi tri twong ddi cta d va (C).
¢) Suy ra phuong trinh cac tiép tuyén cua (C) xudt phat tir A.
Bai 3. Cho duodng thang d va dudng tron (C):
i) Ching t6 d cit (C). ii) Tim toa do cac giao diém cua d va (C).

a) d di qua M(—1; 5) va c6 hé sd goc k = —%, (C): x> +y* —6x—4y+8=0
b) d:3x—y—10=0, (C): x> +y*> —4x-2y—-20=0

VAN PE 5: Vi tri twong ddi ciia hai dwong tron (C1) va (C2)

Pé bién ludn so giao diém ciia hai dwong tron

(C1): x* +y? +2a,x+2b;y+c; =0, (Co): x2+y? +2a,x+2b,y+c, =0.
ta co the thuc hién nhu sau. ’
e Cach 1: So sanh do dai doan noi tam Il voi cdac ban kinh R, Ra.

+ R =R <L, <R +R, & (Ci)cit (Ca) tai 2 diém.

+ 11, =R +R, & (Cy) tiép xiic ngoadi voi (Cy).
+ 11, = ‘Rl —RQ‘ & (Cy) tiép xiic trong vdi (Co).
+ I,l,>R +R, < (Cy) va (Cz) o ngoai nhau.
+ 11, < ‘Rl _Rz‘ < (C1) va (Cz) o trong nhau.

e Cach 2: Toq dé cac giao diém (néu c6) ciia (C1) va (Cz) la nghiém ciia hé phwong trinh:
{x2+y2+2a1x+2b1y+01:0 *)

x? +y2 +2a,x+2b,y+c, =0
+ Hé (*) ¢6 hai nghiém & (Cy) cdt (C2) tai 2 diém.
+ Hé¢ (*) c6 mot nghiém & (Cy) tiep xuc voi (C2).
+ Hé (*) v6 nghiém & (C1) va (Co) khéng cé diém chung.

Bail. Xét vi tri tuong ddi cua hai duong tron (C1) va (C»), tim toa do giao diém, néu co, véi:
a) (C): x> +y* +6x—-10y+24=0, (C,): x> +y* —6x—4y—12=0

b) (C)):x* +y* —4x—6y+4=0,(C,):x* +y* —10x—14y+70=0




¢) (C): x> +y* —6x-3y =0, (C,)cé tam I, [5;%) va ban kinh R, = g
Bai 2. Bién luin sb giao diém cua hai dudng tron (C1) va (Ca), véi:
a) (C)): x> +y* —6x—2my+m>+4=0,(Cy): x* +y> —2mx—2(m+1)y+m* +4=0

b) (C)):x* +y* +4mx—2my+2m+3=0, (C,): x> +y* +4(m+1)x—2my+6m—1=0
Bai 3. Cho hai diém A(8; 0), B(0; 6).
a) Viét phuong trinh dudng tron noi tiép tam giac OAB.
b) Goi M, N, P lan luot 1a trung diém ctia OA, AB, OB. Viét phuong trinh dudng tron ngoai
tiép tam giac MNP,
¢) Chtng minh ring hai duong tron trén tiép xac nhau. Tim toa do tiép diém.

VAN DE 6: Tiép tuyén ciia dwong tron (C)
Cho dwong tron (C) c¢é tam 1, ban kinh R va dwong thang A.
A tiép xiic véi (C) < d(I,A)=R
e Dang 1: Tiép tuyén tai mot diém My(xy:y,) € (C).

— Adi qua My(x,;y,) V& co VTPT IM, .
e Dang 2: Tiép tuyén cé phirong cho trudc.
— Viet phwong trinh cua A co phwong cho trudc (phuong trinh chira tham so t).
— Duea vao diéu kién: d(I,A)=R, ta tim dwoc t. Tir d6 suy ra phirong trinh ciia A.
e Dang 3: Tiép tuyén vé tir mot diém A(x 45y 4) 0 ngoai duong tron (C).
— Viét phwong trinh ciia Adi qua A (chira 2 tham s6).
— Duya vao diéu kién: d(I,A)=R, ta tim dwoc cac tham so. Tuw do suy ra phwong trinh
cua A.

Bai 1. Cho duong tron (C) va dudng thang d.

i) Viét phuong trinh céc tiép tuyén cua (C) tai cac giao diém cua (C) véi cac truc toa
do.

ii) Viét phuong trinh t1ep tuyen cua (C) vuong goc voi d.
iii) Viét phuong trinh tiép tuyén cua (C) song song vdi d.
a) (C):x*>+y> —6x—2y+5=0,d:2x—y+3=0

b) (C):x* +y* —4x—6y=0,d:2x-3y+1=0
Bai 2. Cho dudng tron (C), diém A va duong thang d.
i) Ching t0 diém A & ngoai (O).
ii) Viét phuong trinh tlep tuyen cua (C) ké tur A.
iii) Viét phuong trinh tlep tuyen cta (C) vudng goc voi d.
iv) Viét phuorng trinh tiép tuyén cta (C) song song v&i d.

a) (C):x +y —4x-6y—12=0, A(-7;7),d:3x+4y—-6=0




b) (C): x*> +y* +4x—8y+10=0, A(2;2), d: x+2y—6=0
Bai 3. Cho hai diém A(1; 2), B(3; 4) va duong thang d: y=-3-3x.
a) Viét phuong trinh cac dudng tron (C1) va (C2) qua A, B va tiép xuc véi d.
b) Viét phuong trinh tiép tuyén chung (khac d) ctia hai duong tron do.
Bai4. Cho dudng tron (C): x% +y? —6x—2my+m’> +4=0.
a) Tim m dé tir A(2; 3) ¢6 thé keé dugc hai tiép tuyén voi (C).
b) Viét phuong trinh cac ti€p tuyén d6 khi m = 6.



