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Angle of intersection of two circlesAngle of intersection of two circlesAngle of intersection of two circlesAngle of intersection of two circles

The angle of The angle of 

intersection of two 

curves is measured by 

the angle between the 
P

P

φthe angle between the 

tangents to the curves 
φ

φ

at a point of their 

intersection.intersection.
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In case of circle

the radius to the point of contact of tangentp g

is perpendicular to the tangent.

So, the angle between two tangents 

to the circles at a common pointto the circles at a common point

is equal to the angle between the radii

of the circles drawn to the same point.
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=  radius of left circle1r

=  radius of right circle
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= centre of right circle
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φ = angle of intersection   

2

of the circles
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1 drr −+φ = distance between 

centres of the circles
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=φ
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If the equation of the circle be

02222 =++++ cyfxgyx

and , 

022 111 =++++ cyfxgyx

022 222
22 =++++ cyfxgyx

then

and   .

1
2

1
2

1
2

1 cfgr −+=

2
2

2
2

2
2

2 cfgr −+=and   .2222 cfgr +

( ) ( )222So, ( ) ( )221
2

21
2 ffggd −+−=
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) 21212121 ffffgg
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6



Properties

φ=0°φ 0

Two circles touch each 
other internally

21212121 222 rrccffgg =−−+
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φ=180°φ 180

Two circles touch each 
other externally

21212121 222 rrccffgg −=−−+
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φ=90°φ 90

Two circles are 
orthogonal

022 212121 =−−+ ccffgg
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Radical AxisRadical AxisRadical AxisRadical Axis

The radical axis of circles is the locus of a point 

which moves so that the lengths of tangents 

d  f  it t  th  i l   ldrawn from it to the circles are equal.

Radical axis
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Radical Axis of Two CirclesRadical Axis of Two CirclesRadical Axis of Two CirclesRadical Axis of Two Circles

Let the equation of the circles beLet the equation of the circles be

022 111
22 =++++ cyfxgyx … … (1)

and 022 222
22 =++++ cyfxgyx … … (2)

Let             be the point from which the lengths ( )11, yx

of two tangents to eq(1) and eq(2) are equal.
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1 222 xgyxcyfxgyx ++=++++∴

2122 cyf ++

or, ( ) ( ) 022 21121121 =−+−+− ccyffxgg

Hence the locus of the point             is a straight ( )11, yx

line; i.e. the radical axis of the two circles is 

( ) ( )

hi h i   i h  li

( ) ( ) 022 212121 =−+−+− ccyffxgg

which is a straight line.
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Properties of Radical AxisProperties of Radical AxisProperties of Radical AxisProperties of Radical Axis

The radical axis of two circles is perpendicular to The radical axis of two circles is perpendicular to 

the line joining the centres.
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The radical axes of three circles, taken in pair 

meet in a point  This point is called radical meet in a point. This point is called radical 

centre.

radical centre
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ProblemsProblemsProblemsProblems
1. Prove that the circles 028322 =−+−+ yxyx

and  cut orthogonally.0245422 =−−++ yxyx

2. Find the angle between the circles xyx 822 −+

and . 012 =− y 04222 =+−+ yxyx

3. Find the radical axis of the pair of circles 22 yx +
22and                                     .
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4. Find the radical axis of the following pair of 

circles.

C1: 054322 =+−−+ yxyxC1:

C2:

0543 =+−−+ yxyx

0118733 22 =++−+ yxyx

5. Find the radical centre of the following three 5. Find the radical centre of the following three 

circles.  C1: 03222 =++++ yxyx

C2:

C3: 

054222 =++++ yxyx

098722 =−−−+ yxyxC3: 97 yy



6.  Find the radical centre of the following three6.  Find the radical centre of the following three

circles.  C1: 042322 =−−++ yxyx

C2:

C3:

06222 =−−−+ yxyx

0122 =−+ yx y
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