Circle

Exercise 11A

Question 1:

Let AB be a chord of the given arcle with centre O and radius

10 cm.Then, OA = 10 omn and AB = 16 cm. From O, draw OL L AB
We know that the perpendicular from the centre of a circle

to a chord bisects the chord,

N_=£><AB
2

[lxiE'] cm =8 cm.
2

From right angled AOLA, we have
OAZ =0 +AL%

= o2 =0A? - A2
= 10° —g?
= 100-64 = 36
oL =35 =6em.

5, The distance ofthe chord from the centre is 6 cm.

Question 2:

Let AB be the chord of the given circle with centre © and
radius 5 cm.
From O, draw OL L AB

Then, OA =5cm and OL =3 cm  [given]

We know that the perpendicular from the centre of a circle to
a chord bisects the chord,

A ‘ 4
Maowy, in right angled AQLA, we have
CAZ = ALZ40L2

= ALZ =0aZ 0L
= af =g F
=25-9=16
AL =16 =4 cm
So, AB =2 AL

=(2x4)cm =8 cm
5, the length of the chordis & cm.



Let AB be the chord ofthe given drde with centre O.Draw
OL L AB.

Then,OLis the distance from the cenfre to the chord
So, we have AB =30 cmand OL =8 cm

We know that the perpendicular from the centreof acircle to a
drcle bisects the chord,

AL = %xAB

= [%x30 cm = 15 cm

Mow, in right angled ACLA we have,
0A% = 024 AL%
=g 415

=644 225 =289

op = ,”2_89 = 17 cm

s, theradius of the cirdeis 17 cm.

Question 4:

(i)let ABand CD be two chordsofa drde such that AB || CD
which are on the same side of the darde AlsofB =2 cm and
CO=6cmOB =00 =5 cm Join OL and LM
Since the perpendicular from the centre of a dirde to a chord
bisects the chord,

Ve have LB:%xﬁB
1
=[§x8] cm =4 cm

1
and MD = 5><CD

:[%xt’»] cm =23 cm

Mow in right angled A BLO
OB® = LB® + L7
= Lo? = 0B? —LB?
= =5 _ 4
=25-16=9
LO =45 =3om,
Againin right angled ADMO
oD? = MD? +Mo?
=  MO*=0D% -MD?
=5F-3
=25-9 =16
= MO =16 =4cm
. The distance between the chords =(4-3)cm =1 cm



fiLet AB and CD be two chords of a arcle such that A5 || CD
and they are on the opposite sides of the centre. A6 = 8 cm and
CD =6 cmDraw OL LAB and OM L CO,

il i, Y

)
R
Join QA and QC

Then 04 = OC = Scm(radius)

Since the perpendicular from the centre of a drde to a chord
bisects the chord, we have,

AL= lf—‘ﬁ
2

=[_1><8] cm =4 cm
2

i

Also M= §CD
=[éx6]cm =3cm
Mow inright angled A OLA, wehave
0Aa% = A%+ 02
= oL = oa? —AL?
_2_g?

=25=16=9cm

OL =42 =3cm
Againin right angled AOMC, we have

0C% = OMF +CVF

= OVE =00CF - CviE
=55 _3°
=25-9=1&

= COM = .16 = 4cm

o the distance between the chords= (44 3lcm =7Ycm

Question 5:



Let AB and CD be two chords ofa crde having centre O
AB =30cm and C0 = 16 cm

Join AQ and OC which are its radii. S0 A0 =17 cm and

CO =17 cm.

Draw OM L CD and OL L AB.

Since the perpendicular from the centre of a cirde to a chord
bisects the chord, we have

1
AL==xAE
2:-:

[—; ® 3DIcm =15cm

cM = Leep
5

[éxifi] cm =8 cm

Maow,in rght angled & ALO, we have
AP = 0L 4+AL%

= Lo = A% —AL®
= 17215
= 289225 =p4
= Lo =B4=8cm
Aagain,inright angled A CMO, we have
COF =CMF 4 QP
= onvF = cOf — oMF
=172 g2
=289 64= 225
= OM = 225 =15 cm
o Distanoe between the chords = OM 4 OL =(8+4 15)cm

=23 cm.

Question 6:



CDis the diameter of acircle with centre ©, andis
perpendicular to chord AB. Join O4,

D

AB

2

AB=12cmandCE=3cm [Given]

Let OA =0C=r cm

Then, OE =({r-=3)cm

Since the perpendicular from the centre of a arde o a dhord
bisects the dhord, we have

1
AE =-xAB
2!
= l><12 cm=& cm
2

Moy, in right angled ACEA,
OAZ =0E? 4 AE?

= ré = -3f+6°
= =r_6r+9436
= rZ 2 +6r = 45

= & = 45

= r = %:?.5011

o OA the radius of the drdeis 7.5 cm,

Question 7:

AB is the diameter of a circle with centre O
which bisects the chord CD at point E

CE = ED = 8an and EB = 4an. Join OC
Let OC=0B =r an

Then,

OE =(r—4)cm

Mow, in right angled AOEC

0OC?=0F® +EC?
r? = (r—4) +82
= 2 =r —8r+16 +64
= ¢ =r2_8+80
= r?—r? +8 =80
= 8r =80
80
= r=—=10cm
8

the radius of the circleis 10 am.

Question 8:



Given: 0D L AB of a arde with centre Q. BC is a diameter.
ToProve: AC || QD and AC= 2x0D
Constructon: Join AC,

Proof :We know that the perpendicular from the centre of
the drde to a chord bisects thechord.

Here OD LAB
=D is the mid —point of AB
= AD =BD

Also,Qis the mid —point of BC

OC=0B
Now,in AABC, Dis the midpoint of AB and O s
the midpoint of BC.
Midpoint Theorem: The line segment joining the midpoints
of any two sides of a triangleis parallel to the third side and
equal to half of it.

. OD|| AC and OD= %AC

AC =2x0D

Question 9:

Sol.9. Given:Qisthe centre in which chords AB and CD
inter sects at P such that PO bisects ZBPD.
To Prove: AB = CD
Construction:Draw CE L AB and OF L CD

1)

ik

Proof: In A QEP and A OFF

£ OEP= £ OFP [Each equal to 907
OP= 0P [common]
£ OPE= £ OPF [Since OP bisects £BPD]
Thus, by Angle-5Side-Angle criterion of congruence, have,
A QFP = A OFP [ByASA]
The corresponding the parts of the congruent triangles are equal
= CE =0F [CPCT
= Chords AB and CD are equidistant from thecentreQ.
i AB = CD -+ chords equidistant
from the centre are equal|
AB = CD
Question 10:
P
Giver: AB and €D are two parallel chords ofa cirde with
centre O.POQ IS a diameter which |5 perpendicular to AB. 8]
To Prove: PF L €D and CF = FD A E B
D
Q

Proof: AB || D and POQis a dameter.
ZPEB=90°  [Gven|

Then, ZPFD=/PEB |AB||CD, Correspanding angles)
Thus, PFLCD
So OFL(D

We know that, the perpendiaular from the
centre of a arde to chord, bisects the chord
- CF=mD.



Question 11:

If possible let two different drcles inter sect at three distinct
point A,B and C

Then, these points are noncollinear. So a unique drce can be
drawn to pass through these points Thisis a contradiction

Question 12:

OA=10cm andAB =12 an

AD =128
>
AD= i%x 12icm =6cm

Now in right angled AADO,
0A%= AD? + OD?

= oD% = 0A? - AD?
=10° - 6°
=100 - 36 =64

o oD = ﬁ =8cm
Again,we have O'A =8 cm
In right angle A ADO'

0'A?=AD? + 0'D?

= 0'D2=0'A2 - AD?
=8 _6?
= 64-36= 28
0'D=428=2/7 cm
00' = (0D +0'D)
=(8 +27)am

-, the distan ce between their centres is (8 + Zﬁ) cm

Question 13:

Given: Two equal cirlesintersect at points P and Q. A straight
line through P meets the circles in Aand B.

To Prove: QA =QB

Construction: Join PQ

Pr oof : Two circles will be congruentif and only if

they have equal radii.

If two chords of a crde are equal then their

corresponding arcs are congruent.

Here PQis the common chord to both the drdes.

Thus, their corresponding arcs are equal.

So, arc PCQ = arc PDQ

: ZQAP = £ QBP [congruent arcs have the
same degree mesure]
QA =QB [isosceles triangle,

base angles are equal]



Question 14:

Given: AB and CD are the twochords of a drde with centre O,
Diameter POQ bisects them at L and M
To Prove :AB | CD.

P

Proof : AB and CD are two chords of a drde with centre Q.
Diameter POQ bisects them at L and M.

Then, OL L AB
and, OM LCD
: ZALM =ZLMD

AB | CD [alternate angles are equal]

Question 15:
Two circles with centres A and B ,having radii 5 cm and 3 cm
touch each otherinternally.

The perpendicular bisector of AB meets the biggercirclein P
and Q.

Join AP.
Let PQintersect AB atL.
Then, AB=(5-3)an=2cm

Since PQ is the perpendicular bisector of AB, we have
AL =1xaB
2

. |1 x2]cm= 1an
|12

MNow,in right angle APLA

AP?=AL? +P12
= PL =fAPZ —ALZ an

=J@25-1) cm =24 cm=26 am
PQ=(2xPL) = (2x246 )an = 4J6cm
the length of PQ = 4./6 cm

Question 16:



Given: AB is a chord of a circle with centre O.AB is produced
to C such that BC = OB.Also,CO is joined to meet the circle in
D.ZACD=y" and £ AOD = x°.

B
X°
To Prove : X= 3y
Proof : OB=BC Given|
; ZBOC=/BCO=¥" [isosceles triangle]
Ext.£ OBA=2/BOC + ZBCO = (2y)°
Again, OA =0B [radii of same circle]
Z0AB= /0OBA = (2y) [isosceles triangle]
Ext. £ADD= ZOAC+ LACO
= Z0AB + £BCO = 3y°
X = 3y° [ £A0D = x (given)|

Question 17:

Given:AB and AC are chords of the cirde with centre O,
AB=AC 0P LAB and OQ L AC,

To Prove: PEB= QC
Proof: AB=AC [Given|
%AB - %AC [Divide by 2]

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

= MB =NC.....(1)

Equal chords of a circle are equidistant from the centre.
= OM=0ON

Also, OP=00Q [Radii

= OP —OM=0Q - ON

= PM=QN.....(2)

Now consider the triangles, AMPB and ANQC:
MB =NC [from (1)]

ZPMB=ZQNC [right angle, given]

PM=QN [from (2)]

Thus, by Side-Angle-Side criterion of congruence, we have

o AMPB=ANQC SAS]

The corresponding parts of the congruent triangles are equal.
PB = QC [by c.p.c.t]

Question 18:



Given:BC Isa diameter of a drcle with centre 0.AB and CO
are two chords such that AB | CO.

To Prove: AB= CD

Construction: Draw OL L AB and OM LCD.

Proof: In ACQLB and AOMC

£ OLB = LOMC [Ferpendicular bisector, angle = 9Cf]
£ OBL = £ OCD [AB | CD,BC is a transversal, thus
alternate interior angles are equal]
OB=0C [Radii]
Thus by Angle-Angle-Side criterion of congruence, we have
A OLB = A OMC [By AAs]
The corresponding parts of the congruent triangle are equal.
oL =0oM [cpCT]
B
E D

But the chords equidistant from the centre are equal.
: AR =CD

Question 19:

Let AABC be an equilateral triangle of side 9 cm.
Let AD be cne of its medians,
Then, ADLBC

and BD=%><BC

1
==x9 =45 cm.
[2x ]cm cm

s Inright angled AADEB,
ABZ=pD? 4-BDZ
= AD?=pARZ _ BDF

= AD =+/AB? - BDF
= (9)2-[2]2 cm = Ecm

2 2
In an equilaterd wriangle, the centroid and droumcentre

coindde and AG:GD=2:1

radius 4G = EAD

3
={§x§]m=aﬁm

The radius of the cirdeis 343 cm.

Question 20:



Given | AB and AC are two equal chords of a circle with
centre O

To Prove: ZLOAB =/0AC

Construction: Join OA, OB and OC.

\

A B

Proof In AQAB and A QAC,

£B = AC [Given]
OA=0A { common)|
QOB =0C lRadii]
Thus by Side-Side-Side criterion of congruence, we have
AQAB =0AC [by s8]
The corresponding parts of the congruent triangles are equal.
- £0OAB = £ OAC [by cPCT]

Therefore, Q lies on the bisector of ZBAC

Question 21:

Glven: OPQR Is a square. A circle with centre © cutsthe
square in Xand .
To Prove: QH=QY

7

Construction: Join OX and OY,
Proof: In AOQXP and AQYR

ZOPK = ZORY [Each equal to 907
OX= OY [Radi]
OP =0OR [Sides of a square]

Thus by Right Angle-Hypotenuse-side criterion of congruence,
we have,

&H0XF = ADYR [by RHS]
The corresponding parts of the congruent triangles are equal.
- PX =RY [by CPCT]
= PQ—PX = QR—RY [.-PQ =QR]
: QX = QY.

Exercise 11B

Question 1:

(i) Join B,

In ABQC we have
OC=0B [Each equal to theradiug]
base angles of an isosceles
triangle are equal
- ZOBC=30° [ £ocB= 307
Thus, we have,
£OBC =30 StE)

= £ 0OBC=Z0CB




Now,in ABOA, we have

OB=0C [Each equal to the radius]
= JOAB = ZOBA -_-Fmse angles of an isosceles
triangle are equal
=  ZOBA=40° [ £0AB = 40%, given]
Thus, we have,
£0BA=dd* .. (2)
A £ABC=/Z0BC + LOBA
= =30"+40° [from (1) and (2)]
= L ABC=70"

The anglesubtended by an arc of a circle at the centre
Is double the ande subtended by the arc at any polnt
on the creumference.
LADC=2x JABC
=270 = 140"

(i LBOC=360°"—(LADE + £A0C)
=360° —(90° +110°)
=360°=200° =160°

We know that £BOC= 2-5BAC

- eac-132 - a0° [ 2BOC = 160°]
ZBAC =80°.

Question 2:
n
The anglesubtended by an arc of a circle at the centre

= double the andge subtended by the arc at any point
on the circumference,

ZADB=240CA
= Z0CA -? =35 |- z80B=70%
C
A B
(i) The radius of the drcle 15
DA =0C

= Z0OAC = Z0OCA  [base angles of an

isosceles rangle are egual
= LOAC = 357 [aSLDCA = 35“]

Question 3:



Itisclear that ZACE = £FCE
Consider the triangle APCB.
Applying the angle sum property, we have,
LPCE = 180° —( LBPC + ZPBC)
=180°—(180° —110° 4 25°) [£APB and £BPC are
linear pair; ZPBC = 25°, given]
=1A0° —(70° + 25%)
SPCE = 180°—95°=85"
Andles in the same segment of & crlce are equal.
o ZADB = £AACE =850

Question 4:

It is clear that, BD is the diameter of the circle,

Also we know that, the angle in a semicircle is a right angle.
o ZBAD= 907

Mow consider the triangle, ABAD

= AADB = 180° —i ZBAD + £ABD) [Angle sum property]

= =180" — (90" + 357 [£BAD =90 and ZABD = 357|
= = 180" —125°
= LADB = 55°

Angles in the same segment of a circle are equal.
o LACBE = ZADB =55°
.. LACB=55"

Question 5:



.

A va
The angle subtended by an arc of a circle at the centre

I5 double the angle subtended by the arc at any point
on the drocumferance,

LA0B=24ACE
=2 x50 [Given]
- ZADB =100° (1)
Consider the triangle AQAE
OA= 0B [radius of the cirde
LOAB = LOBA [base angles of an

isosceles triangle are equal]
Thus we have
LO0E = L0OBA e 2)
By andle sum property, we have
Mow SACB + Z04AB + ZO0BA= 1807

= 100" 4+ 2Z0AB =180° [from (1) and (2)]
= 2£0AB = 180° - 100° =B
= LOAB= ag = 40°
LOAB=40°
Question 6:

(i) Andlesin the same segment of a crcle are equal.
LABD and £ACD are In the segment AD,
ZACD=2ABD
=54*  [Given]
{iiyAngles in the same segment of a drcle are equal.
ZBAD and ZBCD are in the segment BD.
LBAD= LBCD
= 43" [Given]
(i) Consider the AABD.
By Angle sum property we have
ZBAD + LADB + ZDBEA= 1807

= 43° +2ADB + 54° = 180°
= ZADE = 180° -97 =83
= JBDA  =83°

Question 7:



o

Angles in the same segment of a drcle are equal.
£CAD and ZCBD are in the segment CD.

ZCAD=/CBD = 60° [Given]
We know that an angle in a semi circle is a right angle.
LADC=390° [angle In & semicircle]

ZACD = 180° - (LADC 4 £CAD)
= 180° —(90° 4 60°)
= 180" —150" = 30"
AC|DE and CO I a transversal,

LCDE = £ZACD=30°
thus alternate angles are equal

Question 8:
E

B
c D

Join €0 and DO, LBCD=£ABC=25"  [alternate Interior angles]
The angle subtended byan arc of a cirde at the centre
is double the angle subtended by the arc at any point
on the crcumference,
o LBOD= Z2LBCD
=50° [£BCD =25
Sirnilarly,
LADC = 2LARC
=50°
AB 15 & straight line passing through the centre,
L LADC+ ACO0+ ZBOD=180°
= 50°4+ /COD+50° =180°
= LCOD =1680° —100° =80°

LCED -%.{COD

p— 80’_
- -
LCED= 407

407

Question 9:

() £CED=350"
In ACED,we have
LCED 4+ ZEDC + ZDCE=150"
= Q0% 4+ 40" + ZDCE =180°
. LDCE=180%=130°
ZDCE=50° (D

{ii) LADC and LBOC are linear pair.
ZBOC =(180°— B0%)= 100° ..., (2)
o ZPBC= 180° —(/BOC + /DCE)
= 180" —(100° + 50%) [from (1) and (2)]
= 180" —150° =30°

Question 10:



The anglesubtended byan arc of a circle at the cenfre
is double the angle subtended by the arc at any point
on the circumference.

. LADE = 2ZACB
= = 2/DCB [ £ACB = ZDCB]

= JDCE = %JAOB

1
w40 =200
3<%]

Consider the ADBC;
Byande sum property, we have
LBOC 4+ ZDCB + LZDBC = 1807

= 100° +20¢ + /DBC = 180°
= SDBC= 180" —120° =60°
= Z0BC= JDBC =607
ZOBC =600
Question 11:
Join OB,
08 = OB [Radius]

LOBA = LOAB = 25" [base angles are
eqgual in isosceles riangle
Mow in & 08B, we have
= LO0AB + JOBA + LADE = 180°
= 25° 4+ 25° 4 LA0B = 180°
= LADE= 180" —50° =130°
The angle subtended by an arc of a circle at the centre
iz double the angle subtended by the arc at any point
on the circumference.
L ACE =288

= LACE -%ZAOB-%xISO—ES"

= LECE =65°

Consider the right triangle ABEC.
We know that the sum of three angles in a riande is 180°.
= JEBC+ £BEC + ZECE =1B0°
= LEBC+ 90" +685°=180"
= £EBC= 180" —155° =25°
£EBC=25"

Question 12:



QB =0C [Radius]
= LOBC=Z0CB=55" [base angles in an isosceles
riange are equal]
Consider the tiangle ABOC.
By andle sum property, we have
£BOC= 180° — (£OCB + L0OBC)
= 180" (55" +55%)
= 180°-110°=70°
ZBOC=70°

A\

Again, CA=0B
= LOBA=/A0AB=20° [base angles in an isosceles
rianagle are equal]

Consider the tiangle AACE.
By ande sum property, we have
= LADB =180 —(£0AB + LOBA)

=180 —(20° 4+ 207)

= 180°— 40° = 140°

SAGC=00B - ZFBOC
=140" = 70" = 70°
LA0C =70°

Question 13:

Jain 2B and QC.

The anglesubtended by an arc of a circle at the centre
is double the anale subtended by the arc at any point
an the crocumference.

LBOC = 2ZBAC
-2x30° [ £BAC = 307]
=60° (1)
Mow consider the friangle ABOC,
0B = 0C [radii]
=  JOBC = LOCE  .....(2)
base angles in an isosceles triangle
are equal

Mow, in ABOC ,we have
LBOC + LOBC+ £0CB = 180°
= B0° + LOCB + LOCB = 180°  [from (1) and (2)]

- 2£0CB= 180° —60°

- =120°

= zoc5=%= 60°

= £OBC=60"  [from (2)]

Thus, we have, L0BC = £Z0CE = LBOC = &0°
S0, ABGCIs an equilateral mangle
= OB =0C = BC

BC is the radius of the circumference.

Question 14:



Consider the triangle, APRQ.
PQ is the diameter.
The angle in a semicirde is a right angle.
= ZPRGQ = 90°
By the angle sum property in APRQ, we have,
ZQPR + ZPRQ + £LPQR=180°
= ZQPR 4+ 90°+65° = 180°
= LOPR =180° —155° =25 ......(1)

Mow consider the triangle APQM.
Since PQ iz the diameter, ZPMQ = 90°
Again applying the angle sum property in APQM, we have
L0QPM + £PMQ 4+ £PQM = 180°
= SOPM 4+ 90° +50° =180°
= LOPM = 180% — 140° = 40°
Mow in quadrilateral PQRS
LQPS + £SRQ = 180°

= QPR + £RPS 4+ ZPRQ 4+ £PRS = 180° [from (1]]

= 25° 4 40° 4+ 90° 4 LPRS = 180°

- ZPRS =180° — 155° = 25°
SPRS =250

Exercise 11C

Question 1:

£BDC= ZBAC = 40" [angles in the same segment]
IN&ABCD, we have
ZBCD + £BDC + ZDBC = 180°
- ZBCE+ 407 + 60° = 180°
= ZBCD = 180° - 100° = BO7

ZBCD = 80°

(in  Also £CAD = £CBD [angles in the same segment]
- £CAD= 60° [ zcBD =607

Question 2:



In cyclic quadrilateral PQRS
LPSR 4 £FOR = 180°

= 150° + £PQR = 180°
- ZPGOR =180° —150° = 307 ......{i)
Also, SPRQ =90° L (i)

[angle ina semi circle]

Mow in APRGQ we have
ZPQR. + ZPRQ + £RPG = 1B0°

= 30° + 90° + LRPQ = 180" [from (iJand(ii)]
= SRPO=180°—120° = &80°
LRPQ =60
Question 3:

In cyclic quadrilateral ABCD, AB | DC andLBAD = 100°

A B
(i) SBCD + ZBAD = 180
= ZBCD + 1000 = 180°
= SBCD= 180" -100° = 80°
(i) Also, ZADC=/BCD=80°
LADC= 80"
(i} LABC=/BAD = 100°
SABC = 1000
Question 4:

Take apoint D on the major arc CA and join AD and DC

L2=2£1

Angle subtended by an arcis twice the angle subtended by it
on the circumference in the alternate segment

130°=241
= £1=65" N ()|
LPBC= 41

[ exterior angle of a cydic quadrilateral interior cpposite angle]
LZPBC=065"

Question 5:



ABCD is a cyclic quadrilateral

LABC 4 LADCT= 1807

= 92° 4+ LADC =180°
= LADC =180 —92° = 33°

Also, AE | CD
: LEAD = £ADC = BB

o SBCD = DAF
[,-exterior angle of a cyclic quadrilateral =intopp.angle]
ZBCD = ZEAD + ZEAF
=88" 4 20° [ £FRE = 20°(given)|
=108"
LBCD =108°

Question 6:
BD =0C
: ZBCD =£CB0D=30"

A

/N

BC

In ABCD,we have
ZBCD + ZCBD + £CDB=180°
= 30°4+30°+2CDB =180°
= SCOB = 180° —&0°
=-120°
The cpposite angles of a cydic quadrilateral are supplementary.
ABCD s a cyclic quadrilateral and thus,
LCOE + ZBAC =180°
= 180° - 120°[-ZCOB=1207]

Question 7:



Angle subtended by an arc is twice the ande subtended by it

orn the drcumference In the alternate segment.
Here arcABC makes £ZA0C =100° at the centre of thedrcle
and £ADC on the drcumference of the drcle

S LAOT - 22800

- @-Dc:-%(moc)

= —%XIOO" [£ADC =100%]

=/aDC = 50"

The opposite angles of a cydic quadrilateral are supplementary
ABCD is a cydic quadrilateral and thus,
LADC + LABC =18B0°
= 180" —50° [ £ZADC =50°]
=130°
N LABC=130°
s LADC =50° and ZABC=130°

Question 8:
A ABC is an equilateral triangle.
- Each of its angle Is equal to 607
= JBAC = ZABC = ZACE = 60°

A
D

{hAngles in the same segment of a circle are equal,
- LBDC = LBaC
= 60" [ ZBAC=60°]

= SBDC=60F
(i) The oppesite angles of a cyclic quadrilateral are supplementary

ABCE s a cyclic quadrilateral and thus,
LBAC + £BEC =180°
LBEC=180° —80°[-£BAC = 60°]
=120°
= LBEC=120°

Question 9:

ABCD Is a cyclic quadrilateral.
A4 2C = 180° opp.angle of a cyclic quadrilateral
are supplementary
= LA+ 100° = 180°

= A =180° —100° = B0°

Maow in AABD, we have
L84 ZABD 4 £ADB =180°
= B0% 450+ LADB= 1807
ZADB =180°- 130°= =0°

SA0B =50

1

Question 10:



Qs the centre of the cirde and £BOD = 130°
Reflex ABOD=(360" - £BOD)
=(360°- 150")=210°

[

[ow, S :E(reﬁex JB00)
=1y 210°= 105°
2
S x=105°
Again, * 4y = 180°
= 105% +y =180°
= y =180°-105°=75°
. y=75°
Question 11:
O is the centre ofthe cirde and £ZDAE = S0°
DA=0B [Redii]
= LOBL = L08R =50°

In A QCABE we have

LOAB + £0BA + £AOB = 180°

=50+ =0° + £ZAOB=180°

= LA0B =180° —100° = 80°
Since, ACD s a straight line,

: x=180° — LACE.

-180% = B0° = 100°
. % =100°
The opposite angles of a cyclic quadrilateral are supplementary .
ABCD s a cyclic quadrilateral and thus,
SDAB 4 SBCD =180°
ZBCD= 180° = 50° [ ZDAB = 50°, giver]
=130°
=+ y =130°
Thus, x =100 and y = 130°

Question 12:

ABCD is a cyclic quadrilateral,

We know that in a cyclic quadnlateral exterior angle =
interior opposite angle

ZJCBF = ZCDA = (180° - x)

Lo

130° = 180° — x
= % = 180°— 1307 = 50°
% =507

Question 13:



AR is a diameter of a circle with centre O and DO || CB,
LBCO =120¢
(i} Since ABCD is a cydlic quadrilateral
ZBCD + £BAD= 180°
= 120¢ + ABAD =180°
= LBAD = 180° - 120° = 607

(i) ZBDA =907 [angle in & semi circle]
In AcBDwe have
ZBDA+ ZBAD + ZARD= 180°

= S0° + 607 4 £ABD = 180°

= £ABD=180" —150° = 30°
(i} 0D = 0A,
=+ LODA = Z0AD = LBAD = 60°

Z0ODB = 30" — ZODA

= 90" — 60" = 30°
Since DO | CB, alternate angles are equal
= ZCBD= Z0DB
- 307

(iv) Z£ADC=2ADB + ZCDB
= 90° + 30" = 120°

Azo, In LHA00, we have
LODA4 204D+ ZACD = 180°
- 80 + &0° 4 ZADD=180°
- ZAOD =1B0° — 120" = 60°
Since all the angles of AADD are of 60" each
& AQD Is an equilateral tiande.

Question 14:

AB and CD are two chords of a circle which interect each other at
P, outside the circle, AB = 6cm, BP = 2 ¢cm and PD = 2.5 ¢cm
Therefore, AP x BP = CP X DP

Or,8%x2=(CD+25)x25cm [asCP=CD+ DP]

B
P
Letx =CD
Thus, SBxZ2=(x+25)x25
= 1& cm=2.5 2+ &.25cm
= 2.5xm=(16=5.25)cm
= 2.5x=9.75cm
= X= 275 =3.9cm
2.5
=39 cm

Therefore, CO = 3.9 cm

Question 15:



Qisthecentre of a cirde having ZACD = 140° and2CAB = 50°
(1 LBOD = 180° - 2400
= 180° - 140° = 40°
0B =00
£0BD = £00DB

In ADBD, we have
ZBOD+ Z0BD + ZODB = 180°

= /BOD +/0BD+ ZOBD =180° [ ZOBD = ZODB]

= 40°+ 2/0BD = 180° [ ZBOD = 40°]
= 2/0BD = 180° — 40° =140°
- ZOBD = ZODB =% -70°
Also, ZCAB+ ZBDC = 160° [ ABCD is cydlic]
—  ZCAB+ ZODB + £0DC = 180°
= S0t FOP o+ 200C = 180"
= S00DC =180° -120° = &0°
: £0DC = 60°

ZEDB =180" —{(£00C + £ O0B)
= 180° —{E0°+ 70%)
= 180" —130* = 50°
{iiy FEBD = 180° = ZOBD
= 180" =70 =110°

Question 16:

Consider the triangles, AEBC and AEDA

Side AB of the cyclic quadrilateral ABCD is produced to E
LEBC = ZCDA
= ZEBC=CEDA )]

A :
Again, side DC of the ¢yclic quadrilateral ABCD Isproduced
oE
SECB=ZBAD

= LECB=£EAD oG

and ZBEC = £DEA [each equalto 2E]....{iii)
Thus from (i), {ii) and (iii), we have

AEBC =2 AEDA
Question 17:

AABC is an isosceles triangle in which AB = AC anda arde
passing through B and Cintersects AB and AC at D and E
Since AR =AC

ZACB = ZABC
So, ext. ZADE = ZACE = ZABC
ZADE = ZABC
= DE || BC
5]
A

Question 18:



ARBC s an isosceles trianglein which AB = AC D and E are
the mid points of AB and AC respechvely,

A
E

B s
- CE | BC
= £PDE = ZABC ()
Also, AB = AC [Given]

= ZBBC = £ACB (1)

- £0DE =ZACE [Frem (i) andii)]

Mow , LADE + £ZEDE = 160° [_'.ADBisa straightline]

LACB + ZEDB = 180°
= The opposite angles are supplementary.,

= [,B,C andE are concyclic
ie. DB, C andEis a cydic guadrilateral.

Question 19:

Let ABCD be a cyclic quadnlateral and let O be the centre
of the circle passing through 4, B, C, 0.
Then each of AB,BC, CD and DA being a chord of the drde ,
its right bisector must pass through Q.
s the right bisec tors of AB BC, CD andDA pass through

and are concurrent

Question 20:
ABCD is arhombus,
Let the diagonals AC and BD of the rhombus ABCD
intersect at O,
But, we know, that the diagonals of arhombus bisect
each other at right angles,
So, L BOC= 907
- ZBOC lies in a arde

k=)
M

Thus the circle drawn with BC as dlameter will pass through O

Similarly, all the ardles described with AB, AD and CD as
diameters will pass through C.

Question 21:



ABCD is arectangle

Let O be the point of inter section of the diagonds
AC and BD of rectanale ABCD,

D C

A B
since the diagonals of a rectanagle are equal and bisecteach other.
S OA=0B=0C=00D

Thus, O Isthe centre of the circle through &4 8, C, 0.

Question 22:

Let A B, Cbe the given points
With Bas centre and radius equal toAC draw an arc

With C as centre and AB as radius draw another arg,
which cuts the previous arcat D,

A D

N
L

B _C

Then O is the required point BO and CO.
In AABC and ADCE

AB = DC
AC =DB
BC=CB [common ]
AABC =ADCE [by s55]
= £BAC = 2CDB [cPCT]

Thus, BC subtends equal angles, £BAC and £CDB on
the same side of it

Points A, B,C,D are concyclic,

Question 23:
ABCD is a cydic quadril aterd
B-sD=60" . 0
and B4+ D =180 N ([}
Adding (i) and (i) we get,
278 = 240°
240

B o= - = 1207
Substituting the value of ZB = 120% in (i) we get
120° - /OD=50°
= L0 =120° - 60" =60°
The smaller of the two angles i1.eD =60°

Question 24:



ABCD is & quadrilateral in which AD =BC and ZADC = £BCD
Craw DE LAE and CF L AB

MNaow, in &ADE and ABCF, wehave

SBED = ZBFC |each equal to $0°]
FADE = ZA00C — 90° = ZBCD —90° = ZBCF

AD =BC

|given]

Thus, by Angle-Angle-side criterionof congruence, we have
& ADE = ABCF [by Axs congruence|
The corresponding parts of the congruent riangles are equal.

A= sB

Now, LA+ /B + ZC+ £0 = 360°

= 248 4 2.D0=360°
= 2B+ £0) = 360°
= £B+£D=¥=180‘
ABCD Is & cydic quadrilateral,
Question 25:

If one side of a cyclic quadrilateral is produced then the
exterior angle 15 equal to the interior opposite angle,
LBAD = L0DCF =75

=

LDCF = x =75°
¥ = 75°

The opposite angles of the opposite angles of a cyclic
quadrilateral is 180°
SDCF + £DEF = 180°
75" + ZDEF = 180°
LDEF = 180° — 75° = 105°
£DEF =y =105°
% =75% and y= 105"

=

=
=
s

Question 26:

Given: Let ABCD be a cycic quadnlateral whose diagonals
AC and BD Inter sect at  atright angles
Let OL L AB such that LO produced meets CO at M,

4] M

C

4

ToFrove: CVM =MD

[angles in the same segment]
[ £ZOLB =90°]
~-LOM iz a straight line
and £BOC = 90°

Proof: £1= /2
L2+ L3 =907
L34 L =30%
. L2+ L03= L3424
=5 L2 =44
Thus, =22
and L2= /4
= =74
i oM =M
Similarly, oM =MD
Hence, CM =MD,



Question 27:

Chord AB of a circle |s produced to E

If one side of a cyclic quadrilateral is produced then the
exterior angle is equal to the interior opposite angle.
Ext ZBDE = LBAC = LEAC  ....{1)

RD\
AW

Chord CO of a circle is produced to E
- Ext./DBE = £ZACD = £ACE.....(2)
Consider the angles AEDE and AEAC
£BDE = LCAE  [fromil)]
ZDBE= ZACE [from(2)]
LE=ZE  [common]
AEDB~ AEAC

E

Question 28:

Glven: 2B and CD are two parallel chords of & circle BDE and
ACE are straight lines which Inter sect at £

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

o ExtZEDC = £A and, ExLZDCE = ZB

B
E
C

A
Also, AB|CD
= LEDC = £B
and LDOCE = £ZA
' LA =SB

& AEB Is Isosceles,

Question 29:

AB s a diameter of a cirde with centre Q. ADE and

CBE are straight lines, meeting at €, such that£BAD = 35°
and ZBED = 25°,

Join BD and AC.

() Now, ZBDA = 90° = JEDE [angle in & semi circle]
- ZEBD = 180° —{ZEDB + £LBED)
= 180" — (90" +25%)
= 180" -=115° = 65°
ZDBC = (180° — ZEBD)
=180° —65° =115°
. L0DBC =115°
() Again, ZDCB=<BAD  [ande In the same segment]
Since, £BAD = 35°
£DCB = 35°
(iii) ZBDC = 1B0° — (£DBC + ZDCE)
= 1680F —(£DBC + ZBAD)
=180°—=(115° +35%)
=180° —150° =30°
LBDC =30°



