SysTEM OF CIRCLES

Find the condition ﬂg? the circles
x24y2+2g.x+2fiy4¢1=0 and 324 y2+2g:x+2fey+62= 0

intersect orthogonally. (M. U. 1979, 81, "84, 'B. U. '85)

es have their centres at A and B and

Solution. Let the two cirel
hogonal, then AP \ PB.

cut at P. If the circles are ort
=i AstAPa-i—PB’. bk 02
Now the centres of the WO

circles are (— 81 —£,) and (— 82 —fa)

respectively-
Also their radii are
| ‘\@S +f12 —C1s
and 1/Ze2+fa" ¢ respectively.
The condition (1) becomes
= 81+gz)2+( "'fr\’fz)z ia 812-|’f12 4 '5'1'1'155'234‘fs:-.2 —Ca
-2t

or 24z 2 2g,8a+H/1
2 =312+f12"“31+3n2+f23"‘52r

oL 2818’2+2ﬁfs= oy
This is the required condition.



- T'—
6)/ prove that the radica !Cg;

‘. #
is of two c¢i '
f 1 circles is perpendicular to

the line joining the centres of the circles
(M. U. 1985, 87, '90. B.U.'8
| » '87, '90; B.U. '85; Bh. U. "86)
Let the two circles have for their equations
and x:+y‘+281x+2fﬂ’+31=0 -+ (D
i ) %'+ Y1428+ 2f3p+ €3 =0. (2)
equation of their radj ' I
Sk adical axis

2(81—82)x +2(f1—fa)y+ey—cy=0.

The slope (or gradient) of the radical

_co-efficient of x

axis AB=
co-efficient of y

= _ 2818 _ _ (8.—85)
2(f1_fl) 31‘3! :
The co-ordinates of the centres L and M of the circles (1) and (2)
are respectively (—g;, — /1) and (—8a —f3)-
The slope of the line LM of centres

- Difference of y-coordinates
Difference of x-coordinates in the same order

. _.f;l—("fl) =f1—f_;_.
"Ea"("‘gi) g1 82

«  The slope of AB x the slope of LM

_(_g._l_-;gi)-)(_é_‘—é--:—-l.

=""fi-h &£ &
o circles is perpendicular to

Hence the radical axis of tw the line
joining their centres.
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©
or 2x.04-2y.04-0=0
or 0=0, which is true,

Hence the three radical axes of the three circles, taken in pairs,
meet in a point.

The point is called the radical centre of the three circles.



fb/ The radical axes of rhr%% circles, taken in pairs, are concurrent.
(R. U. 1967; P. U.'68)

Solution. Let the three circles be
X142+ 2g1x+2f1y+ ;=0
X242+ 2g.x+2f,y+ ¢, =0
and x2+y%42g.x+2fgy+cs=0.
Radical axes of (1), (2); (2), (3)
and (3), (1) are respectively
2x(g1—82) +2Y(f1—13)
+c1—¢=0 .. (4)
2x(82—83)+2y(fa— 1)
+co—c3=0. .. (5)
and 2x(gs—g)+20(fi—=fi)+cz—=0. ol
Adding (4), (5) and (6) we get
2x(g1 —82+82—8s+8s— 81 +2)(/y —fot fo=fatfi—17)

46—ty —C3te3—cy=0
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Plxyys)

—— e — ———

Radical axis

Then PQO= ‘\/xl"]"yl 42 ™11+ 2f, y, -+ 5

and PR=\/};"‘+y12+Zg,x1+2f,yl +¢a.

We have PO=PR

or PO PR?

or xg'+J’1’+231-‘1 +2fih+‘-‘1 ==.x'1'+y1’+232x1 +2fa)+c
or 2(31‘33)-‘1'}‘2(.& -f;)yl +C1"'¢'|=0. z

Hence the locus of (%1, »,) is
%&“&h+ﬂﬁ-ﬁb+q-q=&




