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TERM & DEFINITIONS

1. Circle. A circle is a collection of all those points in
a plane that are at a given constant distance from a
given fixed point in the plane.

2. Centre. The fixed point is called the centre of the
circle. In the figure O is the centre.

3. Radius. The constant distance from its centre is
called the radius of the circle. In the figure, OA is
radius-
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4. Chord. A line segment joining two points on a
circle is called a chord of the circle. In the figure,
AB is a chord of the circle. If a chord passes
through centre then it is longest chord.

5. Diameter. A chord passing through the centre of a
circle is called the diameter of the circle. A circle

has an infinite number of diameters. CD is the
diameter of the circle as shown in the figure. If d is
the diameter of the circle then d = 2r. where r is the
radius. or the longest chord is called diameter.

In the figure, AB is the diameter and the arcs ¢D
and DC are semicircles.

C !LD

Arc. A continuous piece of a circle is called an arc.
Let A,B,C,D,E,F be the points on the circle. The circle
is divided into different pieces. Then, the pieces AB,
BC, CD, DE, EF etc. are all arcs of the circle.
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Let P,Q be two points on the circle. These P, Q
divide the circle into two parts. Each part is an arc.
These arcs are denoted in anti-clockwise direction
from P to Q asP?) and form Q to P as éT) The
counter clockwise direction distinguishes between
these two arcs Pf(\g and @ .

The length of arc P’_(\) can be less than, equal to or
greater than the length of the arc (51\J

ie, () MFQ) < MQP) (i) A (FQ) = 1 (QP)
(i)  (PQ) > A (QP)
when k(PF(\Q ) < 7»(@ ), then the arc (Pf(\)) is called a

minor arc.

If A (15_(\) ) =4 (61\3 ), then the arc P’_(\) and éT) are
called semi circle. At this time points of arc at end of
diameter.

And when k(lg_(\)) > k(é_f) ), then the arc 15_(\) is
called a major arc.
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Circumference of a circle. The perimeter of a (ii1) Outside the circle, which is called the exterior
circle is called its circumference. The of the circle.

circumference of a circle of radius r is 2mr. . e .
The circle and its interior make up the circular

Segment. Let AB be a chord of the circle. Then, region.

AB divides the region enclosed by the circle (i.e., 1

the circular disc) into two parts. Each of the parts is

called a segment of the circle. The segment,

containing the minor arc is called minor segment

and the segment, containing the major arc, is called

the major segment and segment of a circle is the @
A B

region between an arc and chord of the circle.

. Sector :

A sector is that region of a circular disc which lies
between an arc and the two radii joining the
extremities of the arc and the centre. OAB is a
B sector as shown in the figure.

Major
segment

Quadrant. One fourth of a circular disc is called a

Central Angles. Consider a circle. The angle quadrant.

subtended by an arc at the centre O is called the . .

central angle. The vertex of the central angle is 12. Position of a point :

always at the centre O. Point Inside the circle. A point P, such that OP <r,

is said to lie inside the circle.

0\
A%

Degree measure of an arc : Degree measure of a

minor arc is the measure of the central angle The point inside the circle is also called interior
subtended by the arc. point. (Example : Centre of cirle)

In the figure, the measure of the arc Pr(\) is 60° i.e., Point outside the circle, A point Q, such that OQ >r,
mPQ = 60°. The measure of a major arc is 360° — is said to lie outside the circle C (O, 1) = {X, OX =r}
mPQ the degree measure of the corresponding The point outside the circle is also called exterior point.
fnorare. Point on the circle. A point S, such that OS =r is
The degree measure of the major arc is 360° — 60° = 300° said to lie on the circle C(O, r) = {X ,0X =r}.

m(ﬁ’ =300°. Circular Disc. It is defined as a set of interior

points and points on the circle. In set notation, it is

The degree measure of the circumference of the written as : C(O, )= {X : P OX <r}

circle is always 360°.

Interior and Exterior of Circle. Q S
A circle divides the plane on which lies into three parts. A A
Interior \ pyterior

of the of the
circle circle

13. Concentric Circles.
(1) Inside the circle. which is called the interior of
the circle

(i1) Circle

Circles having the same centre and different radius
are said to be concentric circles.
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Concentric Circles

Remark. The word ‘radius’ is used for a line
segment joining the centre to any point on the circle
and also for its length.

Congruence of Circles & Arcs

Congruent circles. Two circles are said to be
congruent if and only if, one of them can be
superposed on the other, so as the cover it exactly.
It means two circles are congruent if and only if,
their radii are equal. i.e., C (O, r) and C (O’ , r) are
congruent if only if r =s.

IMPORTANT POINTS

chords of a circle

Given. Chord AB = chord CD in a

Congruent circles if r =s

Congruent arcs Two arcs of a circle are
congruent, if either of them can be superposed on
the other, so as to cover it exactly. It is only
possible, if degree measure of two arcs are the
same.

1. Equal

subtend equal angles at the
centre

Conversely, if the angles
subtended the by chords at the
centre of a circle are equal,
then the chord are equal.

The perpendicular from the
centre of a circle to a chord
bisects the chord.

Conversely, the line draw
through the centre of a circle to
bisect a chord is perpendicular
to the chord.

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

Equal chords of a circle (or of
congruent circles) are
equidistant from the centre(s).

circle with centre O.

To prove. £ AOB =2 COD

Given : Two chords AB and CD
subtend equal angles ZAOB and
Z/COD at the centre O.

To prove. AC=CD
Given : OC is perpendicular to a

chord AB in a circle with centre O.
To prove. AC=CB

Given : AB is a chord and C is the
mid point of AB. O is the centre of
the circle.

To prove. OC is | to AB

Given There are three non
collinear points A,B and C.

To prove. Only one circle will pass
through the points A, B and C.

Given : Two chords AB and CD are
equal in a circle with centre O.

To prove. OM L AB=0ON L CD
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11.

12.

Conversely, chords of a circle
(or of congruent circles) that
are equidistant from the
centre(s) are equal.

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.

Angles in the same segment of
a circle are equal.

If a line segment joining two
points subtends equal angles at
two other points lying on the
same side of the line containing
the segment, the four points lie
on a circle.

The sum of the either pair of
the opposite angles of a cyclic
quadrilateral is 180°.

If a pair of opposite angles of a
quadrilateral is supplementary
then the quadrilateral is cyclic.

Properties :

13.

14.

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

Two arcs of a circle are
congruent if the angles
subtended by them at the centre
are equal.

Given : Two chords AB and CD are
equidistant from the centre O of a
circle, i.e., OM (L AB) = ON (L AB).

To prove. AB =CD

Given :Let AB an arc in a circle
with centre O and there is a point C
in the alternate segment.

To prove. ZAOB=2/ACB

Given : Two angles ZACB and
Z/ADB subtended in the same
segment AB.

To prove. ZACB = ZADB.

Given : Two angles ZACB and
Z/ADB are subtended by the line
segment AB are equal
Z/ACB = ZADB.

To prove. A,B,C,D lie on a circle.

Given : ZACB and ZADB are in
the alternate segments of a circle.

To prove. /ACB + ZADB = 180°

Given : The sum of the angles in
the alternate segments is 180 i.e.,
ZABC + ZADC = 180°.

To prove. A, B, C, D is a cyclic
quadrilateral.

Given : Two circles of equal radii.

To prove. Given circles are
congruent.
Given : Two arcs AB and CD

subtend equal angles ZAOB and
ZCOD.

To prove. Arcs AB and CDare
congruent.




Ex.1

Sol.

15.

16.

17.

18.

19.

Converse : Two arcs subtend
equal angles at the centre, if
the arcs are congruent.

If two arcs of a circle are
congruent, their corresponding
chords are equal.

Converse. If two chords of a
circle are equal , their
corresponding arcs are equal.

The angle in a semi-circle is a
right angle.

Converse. The arc of a circle

Given : Two arcs AB and CDare
congruent in a circle with centre O.

To prove. ZAOB = ZCOD

. ~N N
Given : Two arcs AB and CDare
congruent in a circle.

To prove. chord AB = chord CD

Given : Two chords AB and CD are
equal in a circle.

To prove. AB =CD

Given : ABC is a semi circle with
centre O.

To prove. ZACB =90°

Given : ZACB =90°

subtending a right angle at any
point of the circle in its
alternate  segment is a
semicircle.

< EXAMPLES %
O is the centre of the circle. If ZBOA = 90°
and ZCOA = 110°, find ZBAC.

Given A circle with centre O and

ZBOA =90°, ZAOC = 110°.
To find : ZBAC=7?

Procedure, ZAOB + ZAOC + ZBOC = 360°
= 90°+110°+ £ZBOC = 360°

= ZBOC=360°-90°-110°

= ZBOC=160°

But, arc BC subtends #BOC at the centre and
ZBAC at the remaining part of the circle.

— /BAC= %LBOC

N . . .
To prove. ACB is a semicircle

/BAC = % (160°) = 80°

Ex.2 O is the centre of the circle. If ZBAC = 50°,
find ZOBC.

Sol. Given In a circle with centre at O
Z/BAC = 50°.

To find: ZOBC=7?

Procedure. /BAC = 50°
ZBOC =2 ZBAC =2 (50°) = 100°

[Arc BC subtends ZBOC at the centre and
ZBAC at remaining part of c]

In AOBC, OB = OC = radius
= Z0BC = Z0CB
(Opposite angles of equal sides of a A)



Ex.3

Sol.

Ex.4

Sol.

Now, ZOBC + ZOCB + ZBOC =180°
[Sum of angles of a triangle]

= ZOBC+ ZOCB + 100° =180°

= ZOBC + ZOBC = 180° — 100°
2Z0BC=80°

- ZOBC =40°.

Find the value of x from the given figure, in
which O is the centre of the circle.

Given. /BAC in a circle with centre O is 40°.
To find. ZOBC = (say x)

Procedure, ZBOC =2/BAC
=2 x40°=80°
In ABOC,
BO=0C (Radii of the same circle)

= /B=4ZC=x
x + ZBOC + x = 180° [Sum of Zs of a A]
= 2x=180°-ZBOC
= 2x = 180° - 80°
= 2x=100°
= x=50°.

P is the centre of the circle . Prove that

ZXPZ =2 (LXZY + LYXZ).
Y

Given. A circle with centre P, XY and YZ are
two chords.

To prove. LXPZ =2 (LXZY + LYXZ)

Ex.5

Sol.

Proof. In a circle with centre P, arc XY
subtends ZXPY at the centre and ZXZY at
remaining part of the circle.

— /XPY =2/XZY (1)

Similarly, arc YZ subtends £YPZ at the centre
and LY XZ at remaining part

LYPZ =2 £LYXZ (2)
Adding (1), and (2), we get

LXPY + LYPZ =2/XZY +24YXZ
= LXPZ=2(LXZY + LYXZ).

O is the centre of the circle. ZOAB = 20°,
Z0CB = 55°. Find ZBOC and ZAOC.

Given. ZOAB=20°, ZOCB = /55°
To find. ZBOC =? and ZAOC =?
Procedure. Let ZAOC = y° and ZBOC =x°

Z0BA = ZOAB [As OA = OB = radius]
Z0OBA = 20°

In AOAD and AOBD,
OA =0B ...[Radii of circle]

Z0OAD = ZOBD = 20° ...[Proved]
OD=0D ...]Common]

.. AOAD = AOBD
(SAS theorem of congruence)
= X°=y° ..(C.P.CT)
Also, ZODA=Z0ODB ..(C.P.C.T)
Z0ODA + Z0ODB = 180°
2/0DA = 180°
= ZODA =90°

...[Linear pair]



Ex.6

Sol.

Ex.7

Sol.

Z0DB = 90°
So in AODA,
ZAOD + ZOAD + ZODA = 180°
y° +20°+90° = 180°
y° =180°-110°=70°
o x%=y°=70°.

..[® ZODA = 90°]

If a side of a cyclic quadrilateral is produced,
then prove that the exterior angle is equal to the
interior opposite angle.

Given. A cyclic quadrilateral ABCD. Side AB
is produced to E.

D
5 C

A B E
To prove. ZCBE =/ADC
Proof. ZABC + ZADC = 180° (1)

[Sum of opposite pairs of angles in a cyclic
quadrilateral. ]

But, ZABC + ZCBE = 180° .(2)
[® LABC and ZCBE are linear pairs]
From (1) and (2)

ZABC + ZADC = ZABC + ZCBE
= ZADC = ZCBE or ZCBE = ZADC.

Prove that the right bisector of a chord of a
circle, bisects the corresponding arc of the
circle.

Let AB be a chord of a circle having its centre
at O. Let PQ be the right bisector of the chord
AB, intersecting AB at L and the circle at Q.
Since the right bisector of a chord always
passes through the centre, so PQ must pass
through the centre O. Join OA and OB. In
triangles OAL and OBL we have

Ex.8

Sol.

Ex.9

Sol.

OA =0B [Each equal to the radius]
ZALO = ZBLO [Each equal to 90°]
OL=0L [Common]
AOAL = AOBL

= ZAOL=«ZBOL

= AQ=BQ

In figure AB = CB and O is the centre of the
circle. Prove that BO bisects ZABC.

B

A C

In A’s AOB and COB, we have

AB=CB [Given]
OB =0B [Common]
and,0A = OC [Each equal to radius]

So, by SSS criterion of congruence
AAOB = ACOB

= ZOBA=Z0OBC

= OB bisects ZABC.

In fig. ABC is a triangle in which ZBAC = 30°.
Show that BC is the radius of the circumcircle
of AABC, whose centre is O.

Join OB and OC. Since the angle subtended by
an arc of a circle at its centre is twice the angle
subtended by the same arc at a point on the
circumference.

A
‘-

B~———C
ZBOC =2/BAC
= ZBOC=2 x30°=60°
Now, in ABOC, we have

OB=0C [Each equal to radius]



Ex.10

Sol.

Ex.11

= ZOBC=Z0CB

® Angles opposite to equal
sides of a triangle are equal

But,ZOBC + ZOCB + ZBOC = 180°
= 2/0BC + 60°=180°
= 2/0BC=120°
= ZOBC =60°
Thus, we have
Z0BC = Z0CB
= /BOC = 60°
= AOBC is equilateral
= OB=BC
= BC s the radius of the circumcircle of AABC.

In figure ABCD is a cyclic quadrilateral; O is
the centre of the circle. If ZBOD = 160°, find
the measure of ZBPD.

Consider the arc BCD of the circle. This arc
makes angle Z/BOD = 160° at the centre of the
circle and ZBAD at a point A on the
circumference.

N7

ABAD:~%430D=8W

Now, ABPD is a cyclic quadrilateral.

= Z/BAD + ZBPD = 180°
80°+ ZBPD = 180°

= /BPD =100°

= ZBCD = 100°

® /BPD and ZBCD are angles
in the same segment
.. ZBCD = «ZBPD

In figure AABC is an isosceles triangle with
AB = AC and m ZABC = 50°. Find m ZBDC
and m ZBEC

Sol.

In AABC, we have
AB=AC
= ZACB=ZABC
= ZACB=50° [6 ZABC =50°]
Z/BAC=180°-(£LABC + ZACB)
= ZBAC=180°—(50°+ 50°) = 80°

Since ZBAC and ZBDC are angles in the same
segment.

/BDC = /BAC = ZBDC = 80°
Now, BDCE is a cyclic quadrilateral.
/BDC + ZBEC = 180°
= 80°+ £ZBEC=180° = ZBEC =100°
Hence, m/BDC = 80° and mZBEC = 100°

Q.12 Recall that two circles are congruent if they

Sol.

have the same radii. Prove that equal chords of
congruent circles subtend equal angles at their
centres. [INCERT]

Given : C(Oy, r) & C'(O2, 1) are congument &
chord AB = chord CD

01 02

VALV IRV

C D

To Prove : ZAO; B=2C0O;D
Construction : Join O1to A & Band O>to C & D.
Proof : In A AOB & ACO>D
AO1=COz=r
BO;=DO,=r
AB = CD = given
. By SSS AAOB = ACO:D
.. ZAOB = ZCO, D (CPCT)

Theroem 1 : There is one and only one circle
passing through three given non-collinear points.

[NCERT]



Proof : Take three non collinear points A, B, C &
we draw perpendicular bisectors of lines BA & BC,
which are intersect at point O.

Now O is on L bisectors of AB .. OA=0B ...(1)
also O is on L bisector of BC .. OB=0C ... 2)

(® Each point, on L bisector of a line, is equidistant
from both vertices of that line)

By (1) & (2) OA=0B =0C

Now taking O as centre & OA as radius & draw a
circle which passes throguh points A, B, C.

Uniqueness :

This circle is unique

® O is intersection point of two lines & lines can
intersect only at a point.

We can not get any other point (O’) which is
equidistant from A, B & C.

Ex.13 Suppose you are given a circle. Give a

construction to find its centre. [NCERT]
Sol. (1) Take three points A, B, C on given circle.

(i) JoinBto A & C.

(iii) Draw L bisectors of BA & BC.

(iv) The intersection point of L bisecteros is centre.

INTERSECTION OF CIRCLES

If centre and radius of circles are ¢i, 11 & ¢2, 12

(1 (ii)
not intersecting Touch each
other externally

CiCy > Il CiCr=11+1

(ii1) @iv) %)
Intersection Touch internally  not intersecting

r—rn<ce<rt+rn cC=r—-r cicy < (1) —17)

So we can say two circles can intersect at most two
points and these are called common points for both
circles.

COMMON CHORD

A line joining common points of two intersecting
circles is called common chord.

A

B

AB is common chord.

Ex.14  If two circles intersect at two points, prove that

their centres lie on the perpendicular bisector

of the common chord. [NCERT]
Sol. Is* Method
i
P C C, Q

B

Given : Two circles of radius r; & r» intersect
at two different points A & B. and PQ is L
bisector of AB. ... AO=0B & £0 =90°

To prove : Centres of circles C; & C; lie on PQ.

Construction : Join A to C;, C; and also B to
Ci, Ca.

Proof : ® CCA=CB=riand C;CA=C:B=n
.. quadrilateral C;AC;B is kite.
® PQ is 1 & bisector of AB
.. AB is shorter digagonal.
Ci, Cyare on PQ .
11" method

Let PCiC; Q is a line. We will prove that line
PQ is L bisector of common chord AB.



Proof : AAC1C2 = ABC1C2

C1C2 = C1C2 = common
C,A=C,B=r, (S59)
/1= /2 (CPCT) (1)

A

1 (3
P Cl C2

fo!

B

Now, AAC,0 = ABC,0
CA=C,B=r
Z1=22 (by 1)

C,0 =C,0 common (SAS)

.. AO=0C (CPCT) (2)

i.e PQ is bisector of line AB.

also £3 = Z4 (CPCT).

But £3 + £4=180° (A.p.)

also £3=/£4=90° ..(3)

PQ LAB
Hence PQ is L bisector of common chord AB
.. C1 & C; lie on L bisector of common chord.

Ex.15 If two intersecting chords of a circle make

equal angles with the diameter passing through
their point of intersection, prove that the chords
are equal. [NCERT]

Sol. Given that AB and CD are two chords of a circle,
with centre O intersecting at a point E. PQ is a
diameter through E, such that ZAEQ = ZDEQ.
We have to prove that AB = CD. Draw
perpendiculars OL and OM on chords AB and
CD, respectively. Now

A

In AOLE and AOME

Ex.16

Sol.

Z0LE = ZOME = 90°

L1=2/2 given

EO=EO common

Therefore, AOLE =z AOME (AAS)
This gives OL =OM (CPCT)
So, AB=CD

{Chords are equidistant from centre are equal.}

Three girls Reshma, Salma and Mandeep are
playing a game by standing on a circle of radius
5 m drawn in a pack. Reshma throws a ball to
Salma, Salma to Mandeep. Mandeep to
Reshma. If the distance between Reshma and
Salma and between Salma and Mandeep is 6 m
each. What is the distance between Reshma and
Mandeep ? [NCERT]

Let the position of Reshma, Salma and
Mandeep be at R, S and M on the
circumference of the circular park.

» Mandeep

RS=SM=6m
Radius=OR =0S =5m.
In rt angled ARBO
RBZ=OR?-0OB? (1)
In rt angled ASBR
RBZ=RS2-SB2 (2)
From (1) and (2), we get
OR2-0OB%2=RS2-SB?
(5)?—x2= (6>~ (5-x)
(Let OB =x)
25 -x2=36-x2-25+10x
10x=-36+25+25

10x:14:>x:E
10

Distance between Reshma and Mandeep = RM



Ex.17

Sol.

=2RB=2+/0R?-0B?

2
=2425-x% =2 25—(%}

=2x—=—m

100 10 10 5

_ 2\/2500—196 242304 48 48

AB and CD are two parallel chords of a circle
such that AB = 10 cm and CD = 24 cm. If the
chords are on the opposite sides of the centre
and the distance between them is 17 cm, find
the radius of the circle.

let O be the centre of the given circle and let its
radius be r cm. Draw OP 1 AB and OQ 1 CD.
Since OP L AB, OQ L CD and AB || CD.
Therefore, points P, O and Q are collinear. So,
PQ=17 cm.

Let OP =x cm. Then, OQ = (17 — x) cm.
Join OA and OC. Then, OA=0C =r.

Q

(17-x)cm

Since the perpendicular from the centre to a
chord of the circle bisects the chord.

AP=PB=5cmand CQ=QD =12 cm.
In right triangles OAP and OCQ, we have
OAZ=0P2 + AP? and OC? = 0Q? + CQ?
= r2=x2+52 (D)
and, r2 = (17 —x)2 + 122 ...(ii)
= x2+52=(17-x)?+122

[On equating the values of 12]

= x%+25=289-34x +x2 + 144
= 34x=408 =>x =12 cm.
Putting x = 12 c¢m in equation (i), we get

2=122+52=169
= r=13cm.

Hence, the radius of the circle is 13 cm.

Ex.18

Sol.

Ex.19

Sol.

If two chords of a circle are equally inclined to
the diameter through their point of intersection,
prove that the chords are equal.

Given. Two chords AB and AC of a circle
C(O, 1), such that AB and AC are equally
inclined to diameter AOD.

AB=AC
Construction. Draw OL 1 AB and OM 1 AC.
Proof. In AOLA & AOMA,

To prove.

Z OLA =2Z0MA [Each equal to 90°]

ZOAL=Z0AM [Given]
and OA=0A [Common]
AOLA = AOMA

by AAS criteria

= OL=0M

= Chords AB and AC are equidistant from O.
= AB=AC

Two equal chords AB and CD of a circle with
centre O, when produced meet at a point E.
Prove that BE = DE and AE = CE.

Given. Two equal chords AB and CD

intersecting at a point E.
To prove. BE = DE and AE = CE.

Construction. Join OE, Draw OL 1 AB and
OM L CD

Proof.
In triangles OLE and OME, © AB= @)
OL=0OM

Z/0OLE = Z0OME [Each equal to 90°]



Ex.20

Sol.

and OE=0E [Common]
AOLE =z AOME [By RHS criteria]

= LE =ME ...()[C.P.C.T]

AB=CD [Given]

1 1
Now, —AB=—-CD

2 2
= BL = DM ...(2)

Subtracting (2) from (1), we get
LE - BL=ME - DM
BE =DE.

Again, AB=CD and BE =DE

= AB+BE=CD +DE

= AE=CE

Hence, BE =DE and AE = CE.

O is the centre of the circle and PO bisects the
angle APD. Prove that AB = CD.

C A
|
D
Given. A circle with centre O. Chords AB

and CD meet at point P. PO bisects the angle
APD.

To prove. AB=CD
Construction. Draw OM L AB and ON L CD.
Proof. In AOMP and AONP,

\
D
ZOMP = ZONP  ...(Each 90°)
OP =0P ...(Common)
Z0PM = ZOPN ...(Given)

= AOMP = AONP (AAS congruency)
= OM=ON (CPCT)

Ex.21

Sol.

Ex.22

Sol.

= Chords AB and CD are equidistant from
centre.

We know that chords, which are equidistant
from the centre of a circle, are also equal.

AB=CD.

O is the centre of the circle. If ZBOA = 90°
and ZCOA =110°, find ZBAC.

Given : A circle with
ZAOB =90°, ZAOC =110°.

To find : ZBAC=7?

centre O and

Sol. ZAOB + ZAOC + ZBOC = 360°
= 90°+110°+ £ZBOC = 360°
= ZBOC=360°-90°-110° = £ZBOC = 160°

But, arc BC subtends #BOC at the centre and
ZBAC at the remaining part of the circle.

— /BAC= %LBOC

- LBAC = % (160°) = 80°

Two circles with centres, A and B and of radii
5 cm and 3 cm respectively touch each other
internally. If the perpendicular bisector of
segment AB meets the bigger circle in P and Q.
Find the length of PQ.

Given. Two circles touch internally at S, A and
B be the centres of the bigger and smaller circle
respectively. The perpendicular bisector PQ
bisects AB and meets the circle at P and Q.



Ex.23

Sol.

To find. PQ
Construction. Join PA, ABS
Procedure. With given radii, we find
AS=5cm
BS=3cm
AB=5-3 =2cmand AC=1cm
[L bisector bisects the chord]
PA = radius of bigger circle =5 cm
In right triangle ACP,
PC2=PA2- AC? [By Pythagoras Theorem|]
= PCZ=(5)2-(1))= PC?=25-1=24

— PC=+24

PQ = 2PC = 4+/6 cm.

O is the centre of the circle with radius 5 cm.
OP L AB,0OQ L CD, AB || CD,

AB =8 cm and CD = 6 cm. Determine PQ.

— PC= 26

Given. AB and CD are two parallel chords.
AB =8 cm, CD = 6 cm, radius = 5 cm.

To find. PQ

Construction. Join OA, OC where O is the
centre of the circle.

Procedure.
AP=PB=4cm ...[® AB =8 cm]
CQ=QD=3cm ..[]® CD =6 cm]

[® L from the centre bisects the chord]
In rt. AOAP,

OA = OC = radii of the circle = 5 cm
OP2= QA2 - AP?
=(5)2-(42=25-16=9=0P=3
In rt. AOCQ, 0Q2 = OC? - CQ?

[By pythagoras theorem]

[By pythagoras theorem]

Ex. 24

Sol.

CYCLIC QUADRILATERALS

(5)?2-(3)P=25-9=16 = 0Q=4
PQ=PO+0Q=3+4=7cm.

If a line intersects two concentric circles
(circles with the same centre) with centre O at
A, B, C and D, Prove that AB = CD (figure)

[NCERT]

Draw OP L AD

For outer circle, AD is chord

AP=PD ... (1)

(® L from centre bisect the chord)

& for inner circle, BC is chord

BP=PC .. 2)

Subrtract equation (2) from eqation (1)
= AP-BP=PD-PC=AB=CD

If all four points of a quadrilateral are on circle then
it is called cyclic Quadrilateral.

R
D, C
S
° or Q
A\\/ B P
Properties :

Sum of opposite angles is 180° (or opposite angles
of cyclic quadrilateral is supplementary)'

/N 1
Proof : For Arc ABC 4D = 3 1 L Q)
/N 1
& for Arc ADC 4B = 3 2 L 2)
C
A B



{angle at circumference is half of the angle at the
centre}

Now, adding equation (1) & (2)

ZB+ /D= %(Zl +/£2)= %(360) =180°
Exterior angle Exterior angle of cyclic
quadrilateral is equal to opposite interior angle.
Proof : Let ABCD is cyclic quadrilateral.

Then £3 + £ 2=180° (1)

D C
3

1
B

(® opposite angle are supplementary)

but L1+ £2=180° ...(2) (L.P)
by (1) & (2)

L3+ 2=/1+/2 =/3=/1

A

Ex.25 Prove that the quadrilateral formed by the

Sol.

internal angle bisectors of any quadrilateral is
cyclic. [NCERT]

In fig. ABCD is a quadrilateral in which the
angle bisectors AH, BF, CF and DH of internal
angles A, B, C and D respectively form a
quadrilateral EFGH.

A D

Now,
/FEH = ZAEB = 180° — ZEAB - ZEBA

=180°— %(LA + Z/B)

and ZFGH = ZCGD = 180° - ZGCD — £ZGDC
=180°— %(LC + ZD)

Therefore, ZFEH + ZFGH

= 180° — %(ZA + /B)+180° — %(4(: + /D)

:360°—%(ZA+LB+LC+4D)

Ex.26

Sol.

Ex.27

Sol.

LA+ ZC=180°

=360°— % x 360° = 360°— 180° = 180°
Therefore, by therorem the quadrilateral EFGH
is cyclic.

ABCD is a cyclic quadrilateral whose
diagonals intersect at a point E. If ZDBC = 70°,
ZBAC is 30°, Find ZBCD. Further, if
AB =BC, find ZECD. [NCERT]

ZBDC = ZBAC = 30°

angle of same segment

D C

30° Q
B

In ABCD
Z/BCD = 180° - (£CBD + «BDC)

=180°— (70° + 30°) = 180° — 100° = 80°
If AB=BC
AABC is an isosceles A.

ZBCA = ZBAC = 30°
so ZECD = ZBCD - ZBCA = 80° — 30° = 50°
Prove that a cyclic parallelogram is a rectangle.
(NCERT)

ABCD is cyclic
(D)
But ABCD is g™
LA =/C (2)

D C

A B

By (1) & (2)

LA+ ZA=180°
2/A =180°
ZA=90°

|[#™ ABCD is rectangle .



EXERCISE # 1

Very Short Answer Type Questions

Q.1

Q.2

Q.3

Q.4

The radius of a circle is 13 cm and the length of
one of its chords is 10 cm. Find the distance of

the chord from the centre.

Find the length of a chord which is at a distance
of 5 cm from the centre of a circle of radius 13

cm.

In figure two equal chords AB and CD of a
circle with centre O, intersect each other at E.
Prove that AD = CB.

A, B, C, D are four consecutive points on a
circle such that AB = CD. Prove that AC = BD.

Short Answer Type Questions

Q.5

In Figure O is the centre of the circle of radius
5 em. OP LAB, OQ L CD, AB | CD,
AB =6 cm and CD = 8 cm. Determine PQ.
A E B
C D

In Figure O is the centre of the circle of radius
5cm. OP L AB,0Q L CD, AB||CD, AB=6

cm and CD = 8 cm. Determine PQ.

Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

If a diameter of a circle bisects each of the two
chords of a circle, prove that the chords are
parallel.

In figure, if AB = C’T), prove that /A = /B.

7!
=
S

w‘
@)

In figure O is the centre of a circle and PO
bisects ZAPD. Prove that AB = CD

)
w'
@!

>

Two equal circles intersect in P and Q. A
straight line through P meets the circles in
A and B. Prove that QA = QB.

Bisector AD of ZBAC of AABC passes
through the centre O of the circumcircle of
AABC as shown in figure. Prove that AB = AC.

™
0;}
@)

In figure calculate the measure of ZAOC.

>
l\
w
%
@



Q.13

Q.14

Q.15

In figure A, B, and C are three points on a
circle such that the angles subtended by the
chords AB and AC at the centre O are 90° and
110°, respectively. Determine Z/BAC.

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

bisects the base.

In figure A, B, C are three points on a circle
such that the angles subtended by the chord AB
and AC at the centre O are 80° and 120°

respectively. Determine ZBAC.

2
>,

Long Answer Type Questions

Q.16

Q.17

Q.18

Q.19

In a circle of radius 5 cm, AB and AC are two
chords such that AB = AC = 6 cm. Find the
length of the chord BC.

Prove that the line joining the mid-points of
two parallel chords of a circle passes through

the centre.

In Figure AB = AC and O is the centre of the
circle. Prove that OA is the perpendicular
bisector of BC.

In an isosceles triangle ABC with AB = AC, a

circle passing through B and C intersects the

Q.20

Q.21

Q.22

sides AB and AC at D and E respectively.
Prove that DE || BC.

In fig. ZA =60° and ZABC = 80°, find £DPC
and ZBQC.

Q

In fig. A, B, C and D, E, F are two sets of
collinear points, Prove that AD || CF.

In fig. 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.




ANSWER KRY

A. VERY SHORT ANSWER TYPE QUESTIONS :

1. 12cm 2. 24cm

B. SHORT ANSWER TYPE QUESTIONS :

5. lcm 6.7 cm 12. 70° 13. 80°

C. LONG ANSWER TYPE QUESTIONS :

16. 9.6 cm 20. 40°, 20°

15. 80°



EXERCISE # 2

Q.1

Q.2

Q.3

Q4

In fig. ABCD is a cyclic quadrilateral; O is the QS5
centre of the circle. If ZBOD = 160°, find the
measure of ZBPD.

Q.6

vs]

P

In fig. AABC is an isosceles triangle with
AB = AC and m ZABC = 50°. Find m ZBDC
and m ZBEC

A

Q.7

50°

E

In fig. ABCD is a cyclic quadrilateral whose
side AB is a diameter of the circle through A,
B, C, D. If (£LADC) = 130°, Find ZBAC.

130° ¢

Q.8

D

In the given figure, ABCD is a parallelogram.
The circle through A, B, C intersects CD
produced at E. Prove that AD = AE.

>,
oe}

Prove that the quadrilateral formed by angle
bisectors of a cyclic quadrilateral is also cyclic.
[NCERT]

In the given figure, AB is a diameter of the
circle and CD || AB. If ZDAB = 25°, calculate
(i) LACD, and (ii) ZCAD

From the given figure, find out the values of x
and y, when

ZA=(02x+4), L B=(x+10)°
ZC=(4y—4)°and £D = (5y + 5)°

In the given figure, O is the centre of a circle
and ZAOC = 140°. Find ZABC.

<

B



Q.9

Q.10

Q.11

Q.12

In the given figure, O is the centre of a circle
and ZADC = 130°. If ZBAC = x°, find the
value of x.

130°  C

In the given figure, AB is a diameter of a circle
with centre O and CD || BA. If ZBAC = 20°,
find .

(1) £BOC (i1) £COD (iii) ZCAD (iv) ZADC

D < C
ZZO" :: < \
A 0 - B

Prove that an isosceles trapezium is always

cyclic. Or
If two nonparallel sides of a trapezium are

equal, prove that it is cyclic.

In the figure, ABCD is a qudrilateral in which
AD = BC and ZADC = ZBCD. Show that the
points A, B, C, D lie on a circle.

E
A -

Rt e
oo}

i_l
D C

Q.13

Q.14

Q.15

The diagonals of a cyclic quadrilateral are at
right angles. Prove that the perpendicular from
the point of their intersecton on any side when
produced backwards, bisects the opposite side.

PQ and RQ are the chords of a circle
equidistant from the centre. Prove that the
diameter passing through Q bisects Z/PQR and
ZPSR.

R S

In the given figure, AB is a diameter of a circle
with centre O. If ADE and CBE are straight
lines, meeting at E such that Z/BAD = 35° and
/BED = 25°, find

(1) «DBC (i1)) «DCB (iii) £BDC.




ANSWER KEY

1. 100° 2. 80°, 100° 3.40°
6. 115° 40 7. 40, 25 8.110°
9. 40 10. 40°, 100°, 50°, 110° 15. 115°, 35°, 30°



