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SYSTEM OF CIRCLES
SYNOPSIS

If two circles S = 0 and'S= 0 intersect at P, then the angle between thgetss at P is

called the angel between the circles.

Angle between two intersecting circles

i. with centres ¢ C, and radii t, 1 is Cosl{clcz2 -’ ‘fzz}.

2nr,

ii. With equations X+ y* + 2gx + 2fiy + ¢, = 0. X + y* + 2gX + 2Ly + ¢, = O is

Cost G ¢, —2(09,9, + fif5)
2\/912 +f,? _Cl\/gzz + 1,7 —c,

If the angle between two circles is a right angfien the circles are said to cut orthogonally.
Two circles cut orthogonally
(i) When G, G, are centres and, I, are radii if GC,* = ;> + r,°.

(i) When equations are®»+ y* + 2gx + 2fy + ¢, = 0, ¥ + y* + 2gx + 26y + ¢ = O if

2010, + 2fif, = ¢ + G
Radical Axis:

The locus of the point whose powers with respet¢hé two given circles are equal is called

radical axis (R.A) of these two circles.
If S =0, $=0 are two circles in standard form, then thadical axis is

S—S=0.1fS=X+y+2gx+2fy+c=0,S=x+y +2gx + 2Ly + 6, = 0 then it is
2 —px+2(h—H)y+ (c—6) =0.

Radical axis is a straight line.
If two circles intersect in A and B, then theemmon chord is radical axis.

(i.e. AB is R.A.).
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If two circles touch each other, then the comrtangent at the point of contact is radical

axis.
Radical axis bisects all the common tangents/ofcircles.
Radical axis of two circles is perpendicutatte line joining their centres.
If one circle lie in the other, then radicalsalies outside of both the circles.
If one circle lies outside the other, then catlaxis lies in between both the circles.
The lengths of the tangents from any pointh@radical axis to the two circles are equal.

The circle with centre on radical axis and tbngf tangent from it to the circles as radius cut

the two circles orthogonally.
The centres of the circles which cuts two esarthogonally lies on their radical axis.
The number of radical axes of n circles, neglof their centres are collinear'cs.

12) If ‘n’ circles are given, then the maximum ren of radical axes taken two circles at a

time is"c, and minimum number is zero. (i.e. when all theles are concentric).

13) For three circles whose centres are non-@&allinthere will be three radical axes and they

are concurrent.
14) For concentric circles there is no radicakaxi

15) If centres of three circles are non-collinghen they have three radical axes and they are

concurrent.

Radical centre If centres of three circles are non-collinear nthiee point of concurrence

of the three radical axes is called as radicalreent
Radical Centre (R.C)
1) The power of radical centre with respect tottiree circles is equal.

2) The circle with radical centre as centre amgjile of tangent from radical centre to any of

the circles as radius cuts the three circles odhatly.
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Note: Only when radical centre lies outside the threeles, we can have a circle cutting the three

given circles orthogonally.

20. IfS=X+y+2gx+2fy+c=0,5=x+y +2¢x + 2f'y + ¢ = 0 are two circles, such
that S = 0 bisects the circumference b then the centre of$ 0 lies on common chord
ofS=0,3=0(.e.S-5=0)i.e. 2(g-Yg' + 2(f - AHf'= (c - 2).
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