
Chapter 9

Circle

Circle is a closed figure of points which are at a constant distance from a fixed
points, centre and constant distance is called radius.
Two circles are congruent if and only if they have equal radii.
Equal chords of a circle subtend equal angles at the centre and conversely.
Two arcs of a circle are congruent if their corresponding chords are equal and
conversely.
The perpendicular drawn from the centre of a circle to a chord bisects the
chord.
The line drawn through the centre of a circle to bisect a chord is
perpendicular to the chord.

Theorem 1. There is one and only one circle passing through three non-collinear points.

Given:- A, B and C are three non-collinear points

To prove:- One and only one circle are drawn through the points A, B and C.

Construction:- AB and BC are joined PL and QM are drawn perpendicular bisectors
respectively of AB and BC to intersect at O.
OA, OB and OC are joined.

Proof:- O lie on PL, the perpendicular bisector of AB

 OA = OB ........................(i)

similarty OB = OC...........................(ii)

 from (i) and (ii)

OA = OB = OC = r, say

A circle is drawn taking O as centre and r as radius to pass through A, B and
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C.

Let there be another centre O’ and another radius s, of circle through A, B
and C. O’ must lie on PL and QM. As two lines can intersect at only one
point. Hence O and O’ coincide.

 OA = O' A = r = s

Hence there is unique circle passing through A, B and C.

Example 1. In the adjoining figure, O is the centre of the circle with radius 5cm.
 AB || CD. AB = 8cm and CD = 6cm. Determine PQ.

Solution:- AP = PB = 4cm [  AB = 8cm ]

CQ = QD = 3cm [  CD = 6cm]                             [  from the centre to
the chord bisect the chord ]

OA and OC are joined Pythagoras Theorem

OP2 = OA2 - AP2 = 52 = 42 = 9

 OP = 3cm

OQ2 = OC2 - CQ2 = 52 - 32 = 16

 OQ = 4cm

 PQ = PO + OQ = 3 + 4 = 7cm

Example 2. In the adjoining figure, AB is a Chord of a circle with centre O. AB is
produced to C such that BC = OB. CO is joined and produced to meet the circle to D. If

Prove that x = 3y
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Solution:- In (given)

 [Angle opposite to equal side]

[Exterior angle is equal to sum of interior opposite
angle]

Or, 

in 

OA = OB (radii)

 [angle opposite to equal side]

= 2y

Exercise - 17

Q1. If two circles intersect each other at two points, prove that the line joining their
centres is the perpendicular bisector of their common chord.

Q2. Two chords AB and AC of a circle are equal. Prove that the bisector of LBAC passes
through the centre of the circle.

Q3. In the adjoining figure, l inter intersects two concentric circles with common centre O
at A, B, C and D. prove that AB = CD.

Q4. In the adjoining figure, O is the centre of the circle of radius 5cm.
 AB = 6cm, CD = 8cm. Determine PQ
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Q5. In the adjoining figure,  of a circle with centre O. If BC is a
diameter, prove that CA = 20D.

Answers

4. 1 cm

Equal chords of a circle are equidistant from the centre.

Chords of a circle that are equidistant from the centre are equal.

Theorem 2. The angle subtended by an arc at the centre is double the angle subtended by
it at any point on the remaining part of the circle.

Given: - A circle with centre O and an arc AB subtending at the centre and
on the remaining part of the circle at C.

To prove:- 

Construction:- CO is joined and produced to P. OA and OB are joined

Proof:- In 
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OA = OC     (Radii)

 [Angle opposite to equal sides]

[Exterior angle of ]

     [ ]

Similarity, by taking we have

Adding (i) and (ii) in fig (i) we have

Similarty, subtracting (i) from (ii) in fig. (ii) We have

Note: -

(i) Angle in a semi-circle is a right angle.
(ii) The circle drawn with hypotenuse of a right triangle as diameter pass
through its opposite verdes or the arc of a circle subtending a right angle at
any point on the remaining part of the circle is a semicircle.

Theorem 3. Angle in the same segment of a circle are equal.

Given:- A circle with centre O and  are angles in the same segment.

To prove:- 

Construction: - OA and OB are joined.

Proof:- In both the figure
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from (i) and (ii) we get

Note:- It a line –segment joining two points subtends equal angles at two
other points lying on the same side of the line containing the lime-segment,
the four points lie on a circle.

Example 3. In the adjoining fig.

O is centre of the circle and the measure of are ABC is 1000. Determine

.

Solution:- We know that the angle subtended by a chord at the centre of a circle is
double the angle subtended at any other point on the circumference in the opposite
segment.

Reflex

                            = 2600

Example 4. Triangle ABC is right angled at B. On the side AC, a point D is taken such
that AD = DC and AB = BD. Find the measure of 

Solution:- The vertices of a right triangle touch a circle with diameter equal to the

Downloaded From: http://www.cbseportal.com

Downloaded From: http://www.cbseportal.com

http://www.cbseportal.com
http://www.cbseportal.com


hypotenuse.

Since AC is the diameter and AD = DC (given)

D is the centre of the circle

 AD = DC = BD (radii if the circle given)

But AB = BD (given)

AB = BD = AD --------------------(i)

 ABD is an equilateral a triangle

Example 5:- In the adjoining figure, the chord ED is parallel to the diameter AC.
Determine .

Solution:- [angles in the same segments]

 

[Angle is the semi-circle]

In 
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DE || AC                   (given)

               [Alternate interior angles]

Exercise - 18

Q1. Prove that the circle drawn on any one of the equal sides of an isosceles triangle as
diameter bisects the base.

Q2. In a quadrilateral ABCD, AB = AC = AD. Show that 

Q3. In the figure, O is the centre of the circle and the measure of angle is 1000. find the

Q4. Prove that the angle formed by a chord in the major segment is acute.

Q5. Prove that angle in the semicircle is a right angle.

Q6. In the adjoining figure, O is the centre of the circle. . Find

.
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Q7. In the adjoining figure  Prove that

Q8. BC is a chord of a circle with centre O. A is a point on an arc BC. Prove that

(i) if A is the point on the major arc.

(ii)  if A is the point on the minor arc.

Q9. In the adjoining figure, ABC is a triangle in which AB = AC and P is a point on AC.
Through C, a line is drawn to intersect BP produced at Q such that 

Prove that 

Answers

3. 500, 1300 6. 70 0, 70 0

Cyclic Quadrilaeral

Quadrilateral whose all the (four) vertius lie on a circle is called a cyclic quadrilateral.

Theorem 4:- The sum of the either pair of the opposite angle of a cyclic quadrilateral is
1800

Downloaded From: http://www.cbseportal.com

Downloaded From: http://www.cbseportal.com

http://www.cbseportal.com
http://www.cbseportal.com


Give: - A cyclic quadrilateral ABCD

To prove:- 

Construction:- Let O be the centre of the circle passing through A, B, C and D. OB and
OD are joined.

Proof:- 

               = x/2, say                 (Theo.2)

and 

                        = y/2, say       (Theo.2)

Adding (i) and (ii) we get

As the sum of the angles of a quadrilateral is 3600, there fore,

Example 6. In the adjoining figure, 
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Solution:- As BD = DC

 

ABCD is a cyclic quadrilateral.

Example 7. In the given figure,

Find the value of x and y.

Solution:- Here ABCD is a cyclic quadrilateral
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Or, 2x + 40 + 4y - 40 = 1800

Or, 2x + 4y = 1800

Or, x + 2y = 900----------------------------(i)

Also, 

Or, x + 100 + 5y + 50 = 1800

Or, x + 5y = 1800 - 150

Or, x + 5y = 1650 --------------------(ii)

Subtracting (i) from (ii) we get

(x + 5y) - (x + 2y) = 1650 - 900

3y = 750

from (i) x + 2 X 250 = 900

x = 900 - 500 = 400

Example 8. In the given figure, ABE is a triangle in which AE = BE. A circle through A
and B intersects AE and BF at D and C respectively.

Prove that DC || AB

Solution:-

Given:- In 
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To Prove:- DC || AB

Proof:- In  (given)

But these are corresponding agles

Exercise - 19

Q1. ABC is a triangle in which AB = AC. D and E are points on the sides AB and AC
respectively such that AD = AE. Show that B, C, E and D are concyclic.

Q2. ABCD is a quadrilateral in which AD = BC and  Show that the
points A, B, C and D lie on a circle.

Q3. A quadrilateral ABCD is inscribed in a circle so that AB is a diameter of the circle. If

Q4. In the given figure, ABCD is a cyclic quadrilateral, AE || CD is drawn. BA is

produced to F. If 

Q5. If two sides of a cyclic quadrilateral are parallel, prove that

The remaining two sides are equal and1.
Both the diagonal are equal2.

Q6. In the given figure, O is the centre of the circle. Arc ABC subtends an angle of 1300
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at the centre O. AB is produced to P. Find 

Q7. Prove that any cyclic parallelogram is a rectangle.

Q8. Two opposite sides AB and DC of a cyclic quadrilateral ABCD intersect in E, when
produced, Prove that triangles EAD and ECB are similar.

Q9. Prove that the quadrilateral formed by angle bisectors of a cyclic quadrilateral is also
cyclic.

Q10. In the adjoining figure. PQTS is a cyclic quadrilateral and O is the centre of the

circle. Find .

Q11. Side DC of a cyclic quadrilateral ABCD is produced to a point E. Prove that .

Q12. ABCD is a cyclic quadrilateral with AD|| BC. Prove that AB = DC.

Q13. ABCD is a cyclic quadrilateral whose diagonal AC and BD intersect at P. If AB =
DC, prove that

(i) 
(ii) PA = PD and PC = PB
(iii) AD || BC

Q14. In the given figure, ABCD is a cyclic quadrilateral. A circle passing through A and
B meets AD and BC in the points E and F, respectively. Prove that EF || DC.
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Q15. In the given figure, AB is a diameter of the circle with centre O and Chord CD is
equal to radius OC. AC and BD produced to meet at P. prove that .

Q16. Bisectors of angles A, B and C of a triangle ABC intersect its circumcircle at D, E
and F, respectively. Prove that the angles of the are

, respectively.

Q17. The circle passing through the vertices A, B and C of a parallelogram ABCD
intersect side CD (or CD produced) at the point P. prove that AP = AD.

Answers

3. 250 4. 1080 6. 650 10. 1100, 450
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