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Circle: A circle is a set of all those points in a plane, each one of which is at given constant distance from a 

given fixed point in the plane. 

 

 The fixed point is called the centre 

 the given constant distance is called the radius of the circle. 

 A circle with centre O and radius r is usually denoted by C (O, r) 

 

Tangent: A line meeting a circle in only one point is called a tangent to the circle. The point at which the 

tangent line meets the circle is called the point of contact. 

 

Secant: A line which intersects a circle in two distinct points is called a secant line. 

Important Points To remember 

Point 1: The line joining the centre of a circle to the midpoint of a chord Is perpendicular to the chord. 

EXPLANATION: If AM = MB, then OM AB. 

 

Note: The perpendicular bisectors of two chords of a circle intersect at its centre. 

Point 2: Equal chords of a circle subtend equal angles at the center. 
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EXPLANATION: If AB = CD, then  1 =  2 

 

Point 3: The perpendicular from the centre of a circle to a chord bisects die chord. 

EXPLANATION: If ON AB, then AN = NB. 

 

Note: The converse of above theorem is true and can be stated as. 

Point4: Equal chords of a circle are equidistant from the centre. 

EXPLANATION: If the chords AB and CD of a circle are equal and if OX⊥ AB and OY ⊥ CD then OX= OY 

 

 

Point5: In equal circles (or in the same circle) if two arcs subtend equal angles at the centre (or at the 

circumference), the arcs are equal. 

EXPLANATION: If  BOA=  XOY, then arc AB = arc XY or if BPA= XQY, then arc AB = arc XY. 
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Point 6: The angle subtended by an arc of a circle at the centre is double the angle subtended by it at any 

point on the remaining part of the circle. 

EXPLANATION: A circle, centre O, with AOB at the centre, ACB at the circumference, standing on the 

same arc AB, then AOB = 2 ACB 

 

Point 7: Angles in the same segment of a circle are equal. 

EXPLANATION: A circle, centre O, ACB and ADB are angles at the circumference, standing on the 

same arc, then 

 

 ACB =  ADB 

(Angles in same arc) 

Or 

(Angles in same segment) 

 

Point 8: The angle in a semicircle is a right angle 

EXPLANATION: In the figure given below ACB = 90° 
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Point 9: IfAPB=  AQB and if P, Q are on the same side of AB, then A, B, Q, P are concyclic i.e. lie on the 

same circle. 

 

Point 10: The sum of the either pair of the opposite angles of a cyclic quadrilateral is 1800. 

EXPLANATION: If ABCD is a cyclic quadrilateral, then  A +  C =  B +  D = 180° 

 

Point 11: If a side of a cyclic quadrilateral is produced then the exterior angle is equal to the interior 

opposite angle. 

EXPLANATION: If the side AB of a cyclic quadrilateral ABCD is produced then 1=2 

 

THEOREMS ON TANGENTS 
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Theorem:1: A tangent at any point of a circle is perpendicular to the radius through the point of contact. 

EXPLANATION: If AB is a tangent at a point P to a circle C (O, r) then PO  AB 

 

Theorem: 2: The lengths of two tangents drawn from an external point to a circle are equal. 

EXPLANATION: If two tangents AP and AQ are drawn from a point A to a circle C (O, r), then AP =AQ 

 

Theorem 3: If two chords AB and CD intersect internally (ii) or externally (i) at a point P then PA x PB = PC 

x PD 

 

Theorem 4: If PAB is a secant to a circle intersecting the circle at A and B is a tangent segment PA×PB 

=PT2 (refer the 

figure below) 

(Popularly known as Tangent-Secant theorem 

 

Theorem 5:-  

Alternate Segment Theorem: 
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In the figure below, if BAC is the tangent at A to a circle and if AD is any chord, then 

DAC =APD and PAB =PDA (Angles in alternate segment) 

 

Note: The converse of the above theorem is true. 

Theorem 6: If two circles touch each other internally or externally, the point of contact lies on the line 

joining their 

centers 

EXPLANATION: If two circles with centre O1and O2 which touch each other internally (i) or externally (ii), 

at a point A then the point A lies on the line O1 O2, i.e. three points A, O1 and O2 are collinear. 

 

  

SOME USEFUL RESULTS 

 There is one and only one circle passing through three non-collinear points. 

 Two circles are congruent if and only if they have equal radii. 

 Of any two chords of a circle, the one which is greater is nearer to the centre. 

 Of any two chords of a circle, the one which is nearer to the centre is greater. 

 If two circles intersect in two points, then the line through the centers is perpendicular bisector of the 

common chord. 

 Angle in a major segment of a circle is acute and angle in a minor segment is obtuse. 

Important Points: -  
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Point 1: If a circle touches all the four sides of a quadrilateral then the sum of opposite pair of sides are 

equal. 

EXPLANATION: If ABCD is a circumscribed quadrilateral, then 

Then, AB + CD = AD + EC 

 

Point2: If two chords AB and AC of a circle are equal. Then the bisector of  BAC passes through the 

centre O of the circle 

 

Point 3: The quadrilateral formed by angle bisectors of a cyclic quadrilateral is also cyclic. 

EXPLANATION: If ABCD is a cyclic quadrilateral in which AP, BP, CR and DR are the bisectors of 

 A,  B,  C and D respectively then quadrilateral PQRS is also cyclic. 



CIRCLE AND TANGENTS 
 

Competition ZENITH | www.competitionzenith.blogspot.in 
 

8

 

 

 

Point 4: A cyclic trapezium is isosceles and its diagonals are equal. 

EXPLANATION: If ABC cyclic trapezium such that AB || DC, then AD = BC and AC = BD 

 

Point 5: If two opposite sides of a cyclic quadrilateral are equal then the other two sides are parallel. 

EXPLANATION: A cyclic quadrilateral ABCD in which AD = BC 

Then, AB||CD 

 

 


