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Concepts i

EQUATION OFACIRCLE IN VARIOUS FORM: @_@24-@-@1:#.
(@)  The circle with centre (11. k) & radius ‘r’has the equation: =
(x-h?+ (y-k?=

L The general equation of acircleis b(- +y?+2gx + 7M‘ ith centre as:
(-g.—f) & radius = \/g* +f* ¢ L (-9, 63 h= gz.% ”

Remember that every second degree equation in x & y _in which lcoefficient of

x° = coefficient of vﬂ & thereis no xy term always represents a circle.
I @+f2-c>0=> . realcircl.

g+f*—c=Pp= _ pointcircle. e R T e >
= —1magnarycircle. Fon UF Ay \
Note that the géneral equation of a circle contains three arbitrary constants, g. f & ¢ which corresponds
to the fact that a unique circle passes through three non collinearpomts—
(c) The equation of circle with (x,.y,) & (x,.y,)asits diameter is P @
7 (x-x) (x-X,) + (y-y,) (y-y,) = 0. i & 24y
Note that this will be the circle of least radius passing through (x,,v,) & (x,.V,).




Problems

If y = 2x + m is a diameter to the circle x* + v* + 3x + 4y — 1 = 0, then find m
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Problems
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(C) 9(x*+y) = ¥
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(G-Gb@ 0.8 ﬂn@)

ints having co—ordinates (3, 0) and (—3.0) respecu'vely . If the vertical angle BAC
15 90° then the 10Cl 15 of the centroid of the AABC ha
(X) x2 (B) x2+y2=2

(D) 9(x>+y?) =4

\_

{ 3‘05,9 !39\\49)

| P (3lans, 3Jtng)
B"(;A.\_ i ctzd 602 o - eL~3,0)
eqn d Ll h= 3&;_3_—3;&3@
é;ﬂ\g_) C;¢+53 @‘QCH*& = " 3§ml9 Y040 —Ging
q+d O : ~
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INTERCEPTS MADE BYACIRCLE ONTHE AXES :

The intercepts made Dy the circle x*+ y*+2gx +2fy+¢ = 0 on the co-ordinate axes are

\/gz—c & especti\’ely.

NOTE : \ A
If =% circle cuts the x axis at two distinct points. \
I =3 circle touches the x-axis. RO > -
If =5 circle lies completely W. ﬁ\
AR = >(— v oueft” X- l\"h’W =oft
C CD‘—Q—\‘JMU#T‘ izl L < OoR

t/"\
D o
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Problems  — e -

The _equation of a circle whose centre is (3 -1) and which cuts off a chord of length 6 on the line

(@) 2x-5+18=0 — —
AT - 37 + (v + 1 = 38 B) (x + 37 + v - 17 - 38 P;Txtﬁ,qlﬂ
Ox-3F+y+1F= J:E (D) none of these gag_d#j

[ Cabr (30 Ac=3 N\
Redive  (MaR—) (38 of=3 (B f'nd)
L z oc= M“’\DE,L%’MMI
@"’:?) HYy ) = 38 Gm%:w‘”hm‘

\ = o2ra D o= 2a+9 /
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POSITION OFAPOINT w.rt. ACIRCLE :
The point (x,.y,) is inside. on or outside the circle x*+y*+ 2gx + 2fy + ¢ =0.
according as x> + y2 + 2gx, + 2fy, + ¢ © 0.

Note : The greatest & the least distance of a point A from a circle . c
with centre C & radiusris AC +1r & AC —r respectively. (x1.¥1) P\ /0

2 2
63) L4y -3+ + 20 ¢

2
g: (oc+ 2y + by 2Qx+2fy +C YRR 5 T ORI,
N I susbhde Pl St A44- 91444 =4

5t abt?'+;,\ni,q,,+bg,?'+2%°[\+2-1% + N -
2 Reblace. o0 — %, Pudiy [ LMY
.
T 000 + h Buytty)+ by + gl Y~ = 4y T o4 A4,
o + flyra)+ ¢ B
2R —3 uYy
20— X U+ XY
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(!’QSITION OFAPOINT w.r.t. ACIRCLE :
The pomt (X, .y,) 1s inside, on or outside the circle x2+y2+2gx +2fy+c=0.

according as Xy >+2gx; + 2y, + ¢ © 0. i
- p e g =) :
Note : The greatest & the least distance of a pomt./f froma circle & m
with centre C & radiusris AC +r & AC —r respectively. x1.¥1) P\ /0
—  Pownt inaxcla-‘rt\a.mr& : Dﬁl G, ‘1’1:4_‘4 +C‘ <0 ﬁ}(x,,taQ

—3 Peril-  eudSi Jle Yhe dielo. 11 -Hdu +24)01 F2 iyt >
0 the Osutle  x By truaivafy s o

viginly:: & 2y =O
nsids. S, <0 £ Pyt $i=0 3erf g+
orrside g >0 St Sy X&Y't Lyt

om $i=D ‘ Sy Q"é-[']:l; i |

@dtide the o' v)i,



e axes, then set for p is -

Problems
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If P(2, 8) is an interior point of a circle x* + yv* — 2x + 4y - p = 0 which neither touches nor

"

\0ré

(A) p < -1 B)p<-4 ©p>9
/ . DLH_ 2% thy-p nicken fouthe nn ifeness  x-aak o JFc afFEcco
- fg 2 Co-p I I b h U -axf gi‘___c' £D
® 3 c<C pl2,&) IS on l'ni‘ﬂu\fhP‘-"‘:"J‘ S, <0
1<—P=) -p>l =-‘)P‘<-"'l —@
> = —pry A4 —@ 0
0 T | | M wweunvsby
"o T
S|z 44 bu-4T32-P =96~P
\ N-p<o D [Pzac]—® — /
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POSITION OFAPOINT w.r.t. ACIRCLE :

The point (x,.y,) is inside. on or outside the circle x>+ y*+ 2gx + 2fy + ¢ =0.

according as x> + y,2 + 2gx, + 2fy, + ¢ © 0.

Note : The greatest & the least distan_ce_g_f_g’pointA from a circle % m
with centre C & radiusris AC+r& AC —r respectively. *x151) P\ /0

Min Justewe ué Pffxt,bh) 4}'“'/“ d"Cﬂ( AP

Meowe disfunce =Ad

Q'P =~ §C—n
A= ACHN.
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LINE & ACIRCLE : =
Let L=0bealine & S=0Dbeacircle. If ris the radius of the circle & p is the length of the
perpendicular from the cenfre on the fine. then :

- () p > r < the line does not meet the circle 1. e. passes out side the circle.

— (i) p= r< the line touches the circle.

—s (iii) [ p< r< the line is a secant of the circle.
p=0 = the line 1s a diameter of the circle.

P 2 @

ﬁw«d;&w‘msé
 amapri
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TANGENT & NORMAL:
(@)  The equation of the tangent to the circle x*+y*=a® at its point (X, .y,)is.
XX, tyy, = a°. Hence equation of a tangent at (a cos d.asmo)is:
T o Xcosa + y sin o = a. The point of intersection of the tangents at the points P(a) and Q(p) is

Lo acos o=F asin—— g+p @e-1 3‘-1*‘61:4" P(x;}ﬁQ
’)

-ﬁ ‘ cos“‘ﬁ' Ged %‘%TW;S
; : 0L U, = \

ADb) The equatlon of the tangent to the circle x2+y2+ 2gx +2fy+c¢=0 at its pomt (X, .y,) is
XX, tyy, tg(x+x) +f(y+y,) +c=0. i e

(=10 2D TO\\+IY+ o L)) +f (ysy) (Y
A y=mx+c is always atangent to the circle x2+y?=a? if ¢?=a?(1 +m?) and the point of contact

a2m az\
(-2 2
C C

= %Li’lr QT D) Tz gCwwe) DD L [
Mot AN N e
(D If a line is normal/orthogonal to‘a circle then it must pass thro itre of the circle. Using
this fact normal 1o the circle )ﬂw 0 at(x;.y,) 1s :
= )}{ll+g & T M PCy,u)  (C(—9-4)
: Two FO“"‘”Q"""“

» b
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If the straight line ax + by = 2; a, b # 0 touches the circle x> + v — 2x = 3 and is normal to the
circle x2 + v* — 4y = 6, then the values of a and b are respectively—___-

-_—

)ﬂ)\ -1 ﬂl,Z \(Qf’__ 1 D) 2. 1
DL2"+q7—_2y ;g, Ly ot L(_—'é-,u . c/ 0 %)
/ Oxrby=2
&mlﬁwza by =2
i tte o Horgeoss PR alo) +h(2) =2
p=L = &+@~1/ -9 ap=2
) 'i‘ﬂ?’rb; b= |
a-2]= 2 /e+|
k Db = et £H 2 3o Ly 46 =0 o -4 /
7L SoFa~0 = 3
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LENGTH OFATANGENT ANDD POWER OFA POIN
The length of a tangent from an external point x,.y,) to the circle

S=x2+y2+2gx+2fy+c=0 is given by L= \/X1'+Y1 +2gx,+2fy+¢c = \[§

e of length of the tangent from the point P is also called THE POWER OF POINT W.I.t. a circle.
Power of a point remains constant W.r.t. a ciicle.
Note that : power of a point P is positive. negative or zero according as the point ‘P’ is outside. mside
or on the circle respectively.

Longh of +oad peolo,w is 5 Longth of +omopd > P a=Pg
Pondfapsd = (B8 5y Fowela = s,
3

St Xuyiager2futc =0
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Problems s

If L, and L, are the length of the tangent from (0. i) to the circles x2+y>+2x —4 =0 and

1 xz_+yi,y,+_l_ 0 then T
(A)L,=2L, (B)L,=2L, ©n=1, D) 12 =L,

4 . N\
3G~y 10
@@ <w@

& s haa—4=D

= prmron =@ Lo= f5; = 0 #2575+

L .'_-’L-z_ .

\_ /
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CHORD OF CONTACT :

If two tangents PT, & PT, are drawn from the point P (X,.y,) to the circle

S= f/ty2+ 2gx +2fy + ¢ =0. then the equation of the chord of contact T,T, is:
XX, +yy, tgx+x)+f(y+y)+c=0.

o Chord ff Grdod”
Eqw\&‘ -
( (X; ¥1) PGy ) s
oty + Y48t gl Ir(y+) +c =0 PA=PB Lot oﬁrmf-

A
— L2
Chord ntact exists only if the point ‘P’ is not inside . L

i p[’(\\m)
The joint equation of a pair of tangents drawn from the point A (x,.v,)to the circle
x2+y2+2ox+2fy+c =0 is : ]Sslrf. | ¢

3 RO B o) . =y 2 249 p.
Where S=x°+y"+2gx+2fy+c ; S;=x"+y, +2gx,+ 2y, +c

T=xx, +yy, +gx+x) +f{y+y) +c
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Problems

If x = 3 is the chord of contact of the circle x? + y> = 81. then the equation of the corresponding pair of
[N tangents. i

(A) x> - 8y*+54x +729=0 (B)x2—8y2—54x+729=0 | D273 =k
(C)x2—8y2—354x—729=0 (D) x% — 8y* =729 X3
/ =2 Py =R p(27,0) PALFE \
PR
o P, S§&\= T
['iu".)\\ I3 N .
2. 1 ___ ) - Q(,_@)
C +y —g1) C'ﬂ gl
CoC -0 (3'
! =&\ s (%1—9_0 [648) = 12‘%—-6a(+q
Sty UM ?3 sl Dvus s
CLYE4 440U - BING48 =X =6+,

=% f_@

\ x73 = 2\ =27, U o 41 648+ =RIXE4E—T :y
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EQUATION OF THE CHORD WITHA GIVEN MIDDLE POINT :
The equation of the chord of the curcle S= X2 Ty T 2gx T 2fy+¢=0 in terms ofits mid point

et

, +g
M (xl. y,) 18 }; = = i T (x —x,). jthw on sunphcatlon can be putin the form
_xx tyy, +gx+x)+f(y+y)+te=x2+y2+2x +2fy, +c
" whichis designated by T=S,)
Note that :  the shortest chord of a circle passing through a point ‘M’ inside the circle.
1s one chord whose middle point is M. xz 4—3L P24 d D

g:—b
=5,
& ; 5O +8Y | 10 (o) Hf (94 +C2
: serytr T2y rC
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Problems
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Problems
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DIRECTOR CIRCLE:
The locus of the point of intersection of two perpendicular tangents is called the DIRECTOR CIRCLE of the

given circle. The director circle of a circle is the concentric circle having radius equal to +/2 times the

_original circle.
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DIRECTOR CIRCLE:
The locus of the point of intersection of two perpendicular tangents is called the DIRECTOR CIRCLE of the

given circle. The director circle of a circle is the concentric circle having radius equal to +/2 times the
original circle.

sodron 6[) OH\?“\A—O =

2 ~
S; %7—_\,(_5 :,03" D ~—ﬁ”\

8
Daveds. gl = @«gll-\—ﬁ*@)l - Qo

i >, %L,ij?:\
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Problems
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AFAMILY OF CIRCLES :
Ihe equation of the family of circles passmg through the points of intersection of two circles
ns/vsl;g,_&,s.,»ols . $,¥KS, =0 (K=-1). \5-52=90) wetpevdi—

By  The equation of the family of circles passing through the point of intersection of a circle

S=0 & aline L=0 is givenby S+KL=0. (} iS+)\L O'
(c) The equation of a family of circles passing through two given points yl) & (x,.y,) can be written

mn the form :

/{i/x' x-x)+({y-y) - y,§+ { 0 where K 1s a parameter. :’1;‘

S+ XL <O

(d) The : n (X —x,) at the fixed point (x,.y,)1s
(x - xl)2 +(y- yl)2 +K [y-y,— m(x—x,)] =0 where K is a paramefer.
7 g hve.
fh e w
— o | Z/D
L,w Q(l/bjy L)LLJ% P(’L/‘ﬁ 2z bV l ) J

EYHw @™o
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AFAMILY OF CIRCLES :

(a) The equation of the family of circles passing through the points of intersection of two circles
S,=0 & S,=0is : §,+KS,=0 (K=-1).

(D% The equation of the family of circles passing through the point of intersection of a circle

S=0 & a line L=0 is givenby S +KL=0. @ S+ 3O
(c) The equation of a family of circles passing through two given points (X, .y,) & (X,.y,) can be written
mn the form: \

(x-x,) x-x))+(¥-y,) Y-y, +}

(d) The equation of'a family of circles touching a fixed line y — y, =m (x — X, ) at the fixed point (x,.y,)1s
x-x)?+ -y +K[y-y,— m(x—-x,)] =0.where K is a parameter.

o crde (pd) 4 o Live

pol o
‘Q_\ & Z*’Q“m}“— Xy~ w(3=l)) =0
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5. =0
MMMMW intersection of x? + y? - 1__: 0,
l@_l x* +y* - 2x - 4u + 1 = 0 and touching the line x + 2y = 0, is - -
=D e a ——
Pharsr +5 o2 5 25=0 B)x*+y* -x+20=0
QX +y*-x-%=0 D) 2(x* +y) -x -2y =0

/ S X5,.=0 \
2yl 4+ (E v 2=y +1) =0
20N + WA £all=23) “hXy  4A-\ZO
oy tewdu >+ 24y =0
Condi®'00 o} +orgi

Y

p=x

- ? J
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ORTH S:

Twocircles S;=0 & S,=0 are said to be orthogonal or said to intersect orthogonally if the tangents
at their point of intersection include a right angle. The condition for two circles to be orthogonal
8 i g8 2L L= 8t .

© An s &/
@ 9 gy, O inesechve i G0
(ihegored )

s I 0
DC+L54’L(5,1-&-261\6*'C\ 9 _+zd > G +(;
. - [Eaerhbs o4

Xy Tt +rfhy F o




@

(i)
(iii)

(iv)
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COMMON TANGENTS TO TWO CIRCLES:

Where the two circles neither intersect nor touch each other . there are FOUR common tangents,

two of them are transverse & the others are direct common tangents.

When they intersect there are two common tangents. both of them being direct.

When they touch each other :

(a) EXTERNALLY : there are three common tangents. two direct and one 1s the tangent at the
point of contact .

(b) INTERNALLY : only one common tangent possible at their point of contact.

Length ofan external common tangent & internal common tangent to the two circles is given by:

b =A@l & T =Jd%-Gtn) .

Where d=distance between the centres of the two circles . I & I,are the radii of the two circles.
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Problems

e number of common tangent(s) to the circles x> + y> +2x + 8y —23 = 0 an
b f (s) he circl 2 2+2 8 23 = 0 and
Y X2+y?—4x—-10y+19=0 is
(A) 1 (B) 2 (€) 3 (D) 4

O:Z(é Gl >Rt @ C-.Cz-"—ﬂ-\l-‘hz \
(4@@ VC.T
=N
@ CiCe™ ni¥he @ G &Nl
(3 C.T) o C. T
C.Cr =D
@ N & Z\ (& u+n, @ @ o0<T
N 2l -
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CC=n) sl THTev2s = foeafio
“The number of common tangent(s) to the circles x> + y?> + 2x + 8y — 23 = 0 and
Y X2+y?—4x-10y+19=0 is
(A) 1 (B) 2 (@3 (D) 4
Cil2= (j'&l*qz = @ =2(o N, =§o+ Y0 = 340

/ nL @ \
D) *7 L >2nth, C\CE‘F—B‘I"’JTE
) (4 4tngas) b C.T.
Q&G £ n-h
\{@/ G n¥he ) 2 "l
(3 &, T o C.1
CLC2,='D
5 nep, £ & (2 &g © @ e
\ 2Ll T -

C~ @f Y




