Circle

Exercise 11A

Quastion 1:

Let &8 be a chord of the given arde with centre O and racdius

10 ¢ Then, QA =10 cm and AB = 16 ¢m, From @, draw OL L AB
We know that the perpendicular from the centre of a arde

to @ chord bisects the chord,

AL = éxle
= [%x.is cm=g8¢om
From right angled AGLA, we have
OAZ =01 AL
= OL2 = 0OA% — A2
= 10—
= 10064 =736
oL =55 =6em;

5 The distarics of the chord from the centre (5 6 am

Questlon 2:

Let AB be the chord of the given cirde with centre © and
radius S om

Fom O, draw OL L AB

Then, OA =Scmand OL =3om  [given|

we know that the perpendicular from the centre of a cirde o
a chord bl sects the dhard

Now, 1 fright angled AOLA, we have
OAZ = a2 018

- ALE =052_q_2
a P

=25 -G=16
i, AL =16 =4 cm
So, AB =2 AL

=(2xd)em =@ cm
. the length of the chord 1s 8 am,
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Let 48 be the chord ofthe glven arde with certre O Draw
QL L AB

Thien, OLig the distancs from the centre to the chord
S0, we have AB =30 cm and L =8 ¢m

We know that the perpendicular from the centreof 2 arcle o a

arcle bisects the chord,

AL = %xﬁﬁ

I

y
[éxBCi] cm =15cm

[Maw, in nght angled ACLA we have,
0AF =l 4 a2

= 8% 415
=64 4225 =288
oA = .f'2'769 =17 ¢m

o Heradius of the drde s 17 am.

Question 4;

(i)Let ABand CO be two chordsofa arde such that A8 || CD
which are on the same side of the arcle AlsoA8 =2 cm and
CO=6cmiB =00 =25 cm3oin OL and LM
Since the perpendicular from the centre of a arde to a-chord
bizects the chord,

We have lB:%x&B
—[lx ocm =4 cm
=|3x8 -
1
and Nﬂ—ixCD

Mow in nght angled & BLO
OB% = LB* 4 LR
=  LcfF =08t —|B?
= =g
=25-16=9
Ly =8 =3am
Agamin nght angled ADMO
oD = MD* +Mo*
= MOF =00% —MD?
=5 _32
=25.9= 1§
= MO = st_ =4 cm
.. The distance betwean the chords =(4—-3)em =1 om

https://www.edufever.com/



(ij)Let AB and CO be two chords of a arcle such that AB || CD
and they are on the cpposite sides of the centr= 4B =8 cm and

D=6 emDraw OL LAB and OM L CD.

C D
A B
Join QA& and OC

Then Q&= 0OC = Scmiradiug)

Sinice the perpendiaular from the centre of s arde to a diord

bizects the chord, we have
1
Al= AR
2

=[é>{8 cm =<4 cm

Ajso oM =1en
)|
= [i x-E-]cm =3em
Mow i right angled A OLA; wehave
Az :ﬁiLz-f—DLz
= ol =oat A
== 52_4\2’
=25 -16=9cm
OL =8 = 3cm
Agalriin nght angled ACMC, we have
Oc? = OMF 4 OWF
- OME =02 — CvE
=5 _F
=25—9=16
=% OM= 16 = dcm

o e distancs between the chords = (44 3em =7em

Cuestion 5:
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Let AB and CD be two chords of a cirde having centre G
AB=320em and C0 = 16cm’

’

A B

Join AD and 08 which are (ks radh, S0 A0 =17 am and

L0 =17 ¢m,

Draw OM L CO and GL 1 AB

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

AL:%xAB
=P;:<-tl o =15e¢m
M = i;«'CD
2

[é x.iﬁ] em =8cm

Mo, in right angled & AL, we have
AF =a?al®

=% LOP = AP al?
o T
= 289225 =4
= LO =Bd=8cm
Again, in right angled A CMO, we have
COF =CMF 4 OMF
= OMF = COF = CvP
=172 g2
= Z289— b4= 225
= OM = JZ‘LE =15cm
S Distance between the chords = OM 4 OL =(8415)cm
=R
Question 6:
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CU is the diameter of & circle with centre C, andis
perpendicular to dhord 48, Join O

AR =12 amand CE = 3 om [Given]

Let Q4 =0C=rcm

Then, OFE =(r=3) cm

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

Now, innight angled ATEA,
0% =CE? 4 AE®

=% = (r--3)2-{-6:E

= =r?_Gr+9436

= =P g =45

= & = 48

= = %:?.5 £

oo DA the radius of the drdes 7,5 cm,
Question 7-

AB is the diameter of a crcle with centre QO
which bisects the chord CD at point £

CE = ED = 8an and EB = dam Join OC
Let OC =08 =ran

Then,

OF = (r—4) cm

Mow, in fight angled ADEC

0C=0F* +EC

= 2 =1 —8f -16 +64

= 7 = -8 +80

= t2 -2 +8r =80

= 8r =80
BD

= fr=—=10¢cm
8

the'radius of the arcleis 10 an

Cuestion 8;

https://www.edufever.com/



Given: 0D L AB of a arde wath centre 0. BC 1sa diameter.
ToProve: AC || OD and AC= 2x0D
Construcn on: Jon AC

Proof :We know that the perpendicular from the centre of
the drde to a chord bisects thedhord
Here OD L AB
=D is the mid —point of AB
= AD =BD
Also,O is the mid —point of BC
oCc=08B
Now,in AABC, Dis the mudpoint of AB and Ois
the midpoint of BC
Midpoint Theorem: The line segment joining the mudpoints
of any two sides of a triangieis parallel to the third side and
equal to half of 1t

. OD|| AC and OD= %A’C
AC =2+0D

Question

Scla, Gven Oisthe cantre (i which diords AB and CD
Intersects at Psuch that PObisects ZBFD.
To Prows: AB =CD
Constructon:Craw OF L AB and OF L 0

Proof:In A OEP and A OFP

£ OEP= £ OFP [Each equal to 907
OP= 0P [comnmion]
£ = £ OPF [Since OF bisects £BAD]
Thus, by Angle-Side-Angle criterion of congruence, have,
A OFEP = A OFP [By ASA]
The corresponding the parts of the congruent triangles are aqual
= OF = OF [cpCT)
= Chords AB and CD are equidistant from thecentreQ.
o AB = CD -=chords equidistant .
from the centre are equal)
AB=0CD
Cuastion 10:

Giver, ABand COare two parallel chords ofa cirde with

centre Q.POQ 15 a chameter which |5 perpendicular to AR

ToProve: PF L-CO-and CF =FD A
C D

mo

Proof: AB || @D and POQis a diameter,
LPEB=90F  [Gven]

Then, ZPFD=/PEB |AB||CD, Gorresponding andles]
Thus, FoCD
Sg OF LCD

W kniow that, the pempendiaular from the
centre of a arde to dhord brsects the dhord
] CF=HM,
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Question 11:

IF possible et two different drcles inter sect at three distince
point &, B and C

Then, these points are nenoollinear. 5o a unigue drde can be
drawn o pass through these points This s & contradiciion

Question 12:

OA =10cm and AB =12 on

AD=1AAB
2

AD= |% % 12"|cm —6em

Now in right angled AADO,
0A* = aD® ~0oD?

o, oD% = 0A® - AD?
=10* - @°
=100 - 36 =04

s OD = 64 =8¢cm
Again,we have O'A =B om
In nght angle & ARO’

0'a*=AD? ~O'D*

= 0'Di=0"'A2 —AD?
=8 -6
=64-36= 28
O'D=+28=27 cm
00' = (0D < 0'D)
=(8+27)an

- the distance between their centres is (B + 2ﬁ] om

Question 13:

Given: Two equal cirles intersect at points P and Q A straight
line through P meets the ardes n Aand B

ToProve: QA =QB

Construction: Jein PQ

Proof : Two circles will be congruentif and only if

they have equal radii.

If two chards of a arde are equal then their

correspending arcs are congruent.

Here PQis the commaon chord to both the drdes.

Thus, their corresponding arcs are equal.

So, arc PCQ =arc POQ

5 ZOAP =< QBP [congruentarcs have the
same degree mesure]

DA =08 [isosceles tnangie,

base angles are equal]
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Question 14:

Given: A8 and CD are the twochords of @ arde with cenfrel.
Diameter POQ bisects hem at L and M
To Prove BAB || CD

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

Then, oL L AB
and, oM LCD
: LALLM =£LLMD

AB || CD alternate angles are egual |

Question15:

Twa circles with centres A and B having radii 5 cm and 3 o
touch each otherinternally.

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

Join AP.

Let PQ Interscct AB atl

Then, AB=(5-3)aon=2cm

Since PQ is the perpendicular bisector of AB, we have

AL=1.aB
3

on=1an

="1-,2

Now,in right angle APLA

APE=ALZ P12
= PL =JAP? _ A% an

=./{(25—-1}) om =% un =26 o
PQ=(2<PL) = (2=2J6 Jan=4/6m
the length of PQ = 2./6 cm

Chiastion 16
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Given: AB is a chord of a cirde with fentre O.AB is produced
to C such that BC = OB Also, CO {5 jained to meer the dlrclie in
DiZACD=y" and ZADD = X",

To Prove: X=73y
Proof: OB=BC 1Given)
£BOC=LBCO=Y" [isosceles andle]
Ext £ 0BA=7BOC — ZBCO = (2y)°
Again; OA=0B [radil of same circlel
L Z0AB= SOBA= (2y) [isoscetes triangle]

EXL LADD=Z0AC+ LACO
= ZOAB-+ £BCO=3y"
¥ =3y [ £AOD = x (given)|

Quastion 17;
Giver AB and AC are chords of the crd e with centre O
AB=AC,OP LAB and 00 L AC

To Prove: PB=QC
Proof: AB= AC (Given]
. %Hg - %AC [Divide by 2]

The perpendicular from the centre of a arcle to a chord
hisects the chord.

- MB =NC.....{1)

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

Alsa, OP=00Q [Radill
- OF —OM=0Q—ON
= PM=0N.....(2)
Mow congider the triangles, AMPB and ANQC:
MB =NC [from (1)1
ZPMB=/ONC [right angle, given]
PM=0QN [from (23]

Thus; by Side-Angle-Side criterion of congruence,; we have
AMPBZ=ANQC IS.A.S}
The corresponding parts of the congruent triangies are equal.
PB = QC fby c.pg.c.t]

Oueston 18;
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Glyen B sa diameter of a drale with centre 0,48 and €D
are two chords such that AB | €0

ToProve: AR=TD

Construction Draw OL LAB and OM LCD

Froof: In AOLB and AOMC

LOLR = LOME [Perpendicular bisectar, angle = 907
ZOBL = 2 00D [4B | CD,BC is.a transvarsal, thus
afternate Interior angles are equal]
OB=0C [Racif]
Thus by angle-angle-Side criterion of congruence, we have
& OLB= A OMC [By aasg]
The corresponding parts of the congruent trangle are equal.
oL =0m jepeT]
B
€ o

But the chords equidistant from the centra are-2qual,
= AR =CD

Cuestion 19

Let AABC be ah equilateral triangle of side 2 cm
Lat AD be onieof Its medians.

Then, ADLBC
and BD=2 xBC
—[1xq]crn-45u'n
=|5x¢ = .
A
[

B ‘w C
nright angled AADE,
ABZ=AD? 4 BDE

= AD? =AB? —BD?
= AD =+AB% —BDF

= (9)2-[;]2 cm = g_;_@' cm

Inan equilaterd ridngle, the centrad and arcumcentre
condde and AG .GD= 21

radius &G = ;%AD
= [%x gf]c‘n — 3\[37 cm

. Theradius of the arde s 343 cm.

CQuestion 20;
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Given 1 AE and AC are two squal dhords of a crcle with
cenfre @

To Frove: ZOAB =20MC

Construchon: Jon O& OB and OC.

\

A B
Proofiln ACAE and & OAC,
AS= AL [civen]
QA =0A |eommon|
OB =QC [ acli
Thus by Side-Side-Side criterion of congruence, we have
LOAB=0AC [by 55|
The corresponding parts of the corgruent tangles are equal
- £ OAB= £ CRC [by CPET|

Therefore, G lles.on the bisector of LBAC

Question 21

Slven: OPQR 15 a square: A cirele with centre O cutsthe
sqLEare I Kand ¥
To Prove. =0

Q X
Y

Construchorn: Joirn OXx and Ov.
Eroof: [N &40¥P and H0YR

LOPY - LORY [Each equal to 90¢|
0X= 0y [Radi]
OF =0R [Sides of & square|

Thus by Right Angle-Hypotenuse-gide oriterion of congridence,
e have,

LO¥P e NOYR [by RHS|.
The corresponding parts of the congrient triangles are equal.
- PR =Y |by CRLT]
= PQ—PX = QR-RY [ Pa=gqr]
OX= OV,
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Exercise 11B
Question 1:

(1) Jowry BO,
. In AROC we have
QC=08 [Each equal to theradiusg]
~base angles of an isosceles

= L OBC=x0CB
trangie are e qual

-  LOBCw=30" [ 40c3-30°]
Thug, we have,
LZ0BC =3 PR o
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Mw ir ABCA, we Have
QB=0C [Each equal to the radius]
baze angles of an jsosceles

- LOAE = LOBA, b
: Fangle are agual

= ZOBA=40" | zonp=40° gver|
Thus, we have,
£ OBA =408 e
i ZABC=20BC + ZOBA
= =3 4400 [from (1) and (2)]

= LABC=70"
The anglesubtended by an are of a clrele at the cepitre
15 double the ande subtanded by the arc at any point
arn the dreumferance,
ZBOE=2%£0BC
I A i

() - LBOC=360"—(ZA0B 4+ £A0C)
=360° —(90° 4+ 1107)
=360° 200" =160"

We know that ZBOC= 28480

~ B0 | ZBOC = 1607

ZBAC =07,

Question 2;
()]
The angle subtended by an arc of & circle at the centre
15 double the ande subterided by the arc at amy point
on the arosmference,

LO0B=2L00A

- LOCA-T2-38 | 2808-70"

A B

(1) The radius of the drcle s
A =10C
= Z0AC = Z0CA  [bass angles of an
iscsceles riangle are equal
> ORC =35  [as£0CA=35"]

Quasiion 3:
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It is dear that LZACB = £PCE
Consider the triangle APCE.
Applying the angle sum property, we have,
LPCE = 180" - LBFC+LFBC)
~180°—(180° —110° + 25°) [LAPB and ZEPC are
linear pair; APRC =257, giver]
= 1B0° = {707 + 25%)
LPCR = 1807 —95° =85
£ngies In'the same segment of & arlce are equal.
S LADB= AACB=BE"

Question &

Itis clear that, BD Is the dlameter of the circle.

Alse we know that, the angle ir a semicircle is a right angle.
- LBAD= 30"

Mow consder the triangle, ABAD

= ZA0OB = L80° — 1 ZBAD + LAED) [Angle sum property]

= = 180" —90° 4 35° [¢BAD=90% and £AB0D = 35°|
-+ w 1ED% —125°
= LADE - 55"
Angles in the same segment of a circle are equal,
 LACB = /ADE =55
| ARCB=55"
Question 5:
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™

The atigle subtended Byan arc of a clrcle at the centre

|s double the angle subtended. by the arc at any point
on the arcumference,

SACE= 24808
=2 %500 [Given]
- ZAOE =100 s |
corsider the triengie ATAB :
DA=0B [radius of the arde|
LOAB = £0OBA [pase angles of an

Isosceles friangle are aqual]
Thus we have
LOAB = Z0BA a2
By angle sum property, we have
Now ZB0B 4+ Z0AB + J0BA= 180
= 100" 4 2Z0AB =180° from (1) and (2)]

= ZS0AB = 180° - 100°=80°
= zoaB=22 _ 4¢
&
LOAB=40°

(I} Andesin the same segment of a drols are egual.
LABD and LACD are in the ssgment A0,
LACD=2ABD
=54 [Giver]
(iNAngles in the same-segment of a arcle are equal
ZBAD and LBCD are in the segment BD.
LBAD= LBCD
=43"  [Given]
(i) Consider the AABD.
By Angle sum property we have
LBAD+ADB+ JOBA= LBO°

= 43 LZ0DB + 54° = 180°

= LADE = 180 -7 =83"
w“ ZBOA. = B3

Question 7:
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E

Angles in the same segment of a dircle are squal.
LCAR-and LCBD-are 1N the segment CD,

SCAD= /CBD = 60° [Giveri]
we know thet an anale (0 & semi clrcle s & fght angle,
LADC =907 langle In a semicrce]

FACD = TR0 = {£A0C + £CAD)
= 1807 ~(90" 4 80%)
=180° —150° = 305°
AC | DE and €D |= a transversal,

LEDE= ZACD=30° :
hus altsrnaty angles ars aqual

Question 8:
E

B
9 D

Join COand DO, LBCD=LABC = 25" [altemal:e Inceror angles]
The angle subtended by an arc of a circle at the centre
is double the angle subtended by the arc atany point
an the ro.,lrnr'eréna:e.
ZBOD= 2,800
=56 |zBcD=257]
Simnilarly,
FODC = ZI0BC
=50
AB s & straight iine passing through the cene.
LADC 4 LCUD+ £BOD =180°
= S0 +4C0D4+50° =180°
-+ ZC00 =180% =100 =807

LCED = % 200D

_EE
=

LCED= 40°

Question 92
{) £CED=73C"
In &CED, we havs
LCED 4 £LEDC + £DCE=180°
- 90° 4 40° +ZDCE =180
! ZDCE=180F = 130°
ZDCE=S0" B

(il £AGC and £BOC are linear pair,
£BOC =(180° — B0")= 100° iviadi
ZRBC = 180" —(£LBOC + £ZDCE)
= 180" —(100° +507)  [from (1) and (2)]
=180° —150° =30*

Question 10;
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The anglesubtended by amarc of 4 circle at the centre
iz doubfe the angle subtended by the arc at ary point
o the circumference.

. LROB = 2808
= =2L008 [ LACE =£0CE]

= ZDCB = % ZACB

—éx 4(-] =20

Conslder the ADBC;
Byande sum property, we have
LBDC 4+ ZDUB 4 2L0BC = 180°

= 1007 208 4 ZOBC = 1B¢°
= JOBC= 180" —120° =507
= LOBC= £DBC =607
ZOBC = 60°
Queston 11
Jolr OB,
Of = OB [readius|

LZOBH = £0AF = 25" [base angles are
egual in jsosceles mangle

Now IR 08B, we have
= L0AB+ JOBA+ JADB = 180°
= 254 257 4 LADE = 1807
= £LA0B= 180" —50" =130°
The angle subtended by an arc-of & crele at the centre
|5 double the angle subtended by the arc at any point
of the circumfersnde,

£ ADB =2/ACH
= ZACB = %AQOBzgx 130="55°
- ZECB =65

Consider the right triangle ABEC
We know that the sum of three angles in a tnange is 180
= {EBC+ /BEC+ £ZECE =180
= LEBC4+ 90"+ 65 =160"
s LEBC= 180° —155" =25°
<EBC=25"

Question 12;
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OB =00C |Fadius]
= ZOBC=2ZDCB=5%" base angles in an isosceles
riangle are equal]

Consicer the thangle ABOC.
By angle sum property, we have
LBOC= 180N — (LOCE + LOBO)
= 180" (55" +-55%)
= 180°F —110°=70°
LBEOC=70"

Agaln, CA=0B
= LOBA=Z0AB=20" [base angles In an izosceles
triangle are equal]

Consider the nange AAOE
By aride sum property, we have
= LADEB =180 —(LO0AB 4+ £L0OBL)

=180" —(20° 4 20%)

= 1B0° — 40° = 140¢

LADC= LADE — ZBOC
=140 =70 = 7P
LACC =70

Cuestion 13:

Join ©B and O,

The angle subtended by an arc of a clrcle at e centre
i double the arigle subtended by the arc at any point
on the circumference.

LB0C = ZLBAC
-2 EE || £BAC =30
=60° F
Now consider the triangle ABGC.
OB =0 [rachi]
-+  LOBC = Z0CB .02
base anges inan Isosceles mangls
dre =qual

Mow, in ABOC  we have
LBOC+ LOBCH £GCE = 180°
= B0 4 LOCE 4 LOCE = 180°  |from (1) and (2)]

- 2£0CE= 1B0% —60°

- =1207

- ¢oc5n@= 60°

- LOBC=60"  [from (2)]

Thus, we have, Z0BC = Z0CB = 2B0C = 60F
20, ABOCIsan equiiataral Mangle
= OF =00 = BC

BC s the radius of the droumferance,

Cuestion 14:
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Consider the triangle, AFRG.
FQ is the diameter.
The angle In & semiarcle 1s a rightangle:
= JFRQ =507
By the andle sum property 1N APRG , we have,
£QPR +£PRQ 4+ LPQR=180"
= JQFR +90° £ A5 = 150°
= £QPR =180—=155"=258" .iwfl)

MNeow consider the trandle APGM,
Since PQ 15 the diameter, £PMO = 90°
Again applying the angle sum property I APOM, we have
LOPM 4 LPMQ + LPQM = L8C*
= ZOPM 4 90° 450° = 180"
=+ LOPM = 180% —140% = 40°
Mow i quadrilateral PQRS
ZQPS + LSRG = 180°

= JOPR +ZRPS + ZPRQ + ZPRS'= 180" [from ()]

- 25° 4 40" 4 50° 4+ LPRS = 180°

- ZPRS =180% =155 = 25°
ZPRE =25
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Exercise 11C

Question 1:
ZBDC=ZBAC = 40" [angles In the same segment]
INABCE; we have
£BCD + £LBDC + £DBII=180°
5 LBCD+ 40° + E0° = 180°
= £BCD = 180° = 100%= BO®
£LBCD = B¢

3

A B

y  Adso £0AD=4CBD  |angles (n the same segment]

LCAD = BD° |- £CBD = BiF)

Cuastion 2:
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In cyclic quadrilateral PQRS
LPSR 4+ LPQR = 1680°

= 150°H£PQR = 180°
- LPOR = 180" — 150° =30% ,....{i)
Also, LPRG =50 fii)

[angle ina semi circle]

Mow it APRG we have
£RQR + £PRE + ZRPG = 1807

=5 300 4+ 907 + ZRPQ=180" [from (Dand(i)
=5 LRPO=180°—120° = 60°
: SBPQ=60°
Question 3:

In cychic quadrilateral ABCD, AB | DC andZBAD = 100°

() ZBCD+ £BAD= [3F

= £BCD+ 100° = 180°
= LECD= 180" — 100°F =80"
(i} Also, ZADC=<BCD=80°
SADT = 80°
(i) ZABC=/BAD = 1007
\ LBBC = 1007
Question 4:
Take apoint D on' the majar are CA and Join ADand DC
. E2=d&L

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

130° =271
= £1 =565 wiaEy il
LPBC= 41
[ extenor angle of a oydic quadrilateral interior coposite angle]
L LPEC=065"

Quastion 5:
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ABCD 12 cyalic quadriiateral

LEBC 4 LADC= 180°

- 92% 4 LADC =180°
=4 ZADE =180F — 927 =E8"

Also, AE|CD
ZEAD = LADC = B8°

3 SBCE = ZDAF
exterier andle of a oyclic quadrilateral =|nt.opp.angie[
ZBCD=ZEAD 4 LEAF
=884 20° |- oFaE = 20%given))
=108"
LBCR =108

Quastion &
BD =0C
£BCD =£CBD =307

D

(N ABLD, we havs
LBTD + ZCBD 4+ LCOB=180"
= 30"430° 42008 =180°
- £C0B = 180° —8(°
- 1Z0%
The coposite angles of 8 cydic quadrilateral are supple mentary,
ABCD |sa cyelic quadrlkamral- and hus,
£COB 4+ /BAC =180°
= 18070 —120°[ LCDB=120%
=60°
LBAC=80"

Cuestion 7:
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Anigle subtended by an arc is twice the ande subterided by It
on the dreumferance In the alternate ssament
Here arcABC makes 2400 =100° at the centre of theardle
and ZADC o the droumference of the drcle

L LAOT - 24A00

- LADC = %(zncc)
> -% %100° [£A0C =100%]
= LADC =50°

The opposite angles of a cyellc quadriiateral are supplementar
ABCDIs a cydic quadilateral and thus,
ZADC 4 ZABC =180°
=1B0° —50°[ - £ADC =50¢]
=130%
i LABC=130"
ZADC =50° and £ABC=130°

Quastion 8:
A ABC IS an equitateral triangle,
Each of itsangle |s equal to 60°
= LBAC = £ABC = £ACE =80°

A
D

mangles 0 the same segment of & circle are eqgual,
ZBDC =£BAC
= 60° [ ZBAC=60°]
= FBDC =601
(i) The opposite angles of & oydic quadrilsteral are supplementary
ABCE |5 a cyclie quadrifateral and thus,
£BAC + ZBEC =180°
£BEC= 180° —60°[ ZBAC =50°]
=120
- LBEGC=120°

Question

ABCD s 4 cyclic gquadnlateral,
oppangle of & cyclie quadriatersl

LB 20 = 1807 :
are supplemeantary

=  SA4+100° = 1807
= JA=180°-100°"=80°

Mow in AABE, we have
LA+ L8B0 4 LADB =180°
= 80+ 504 LADB= 180"
= SEDE =180%— 130%= 50
LADB =507

Question 10
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O s the centre of the cirde and ZBOD = 150°
. Reflex LBOD=(360° — ZBOD)
= (360 — 150M=210°

[sna, # =2i(reﬂex£BDD)
—Ly2100= 105
=
1 = 050
Again, XAy = 120°
= 1054 v =180°
= y =180° - 105°=75"
Lt \J’:?Sa
Question 11:
0 s the centre ofthe crde and £DAB =507
OA=0E [raai]
=+ A0BA = L08R =E0°
In &4 0AB we have
LORB + LOBA+.LA0B =180°
=50+ =0° 4 JA0BE=180°
= ZA0B=180% —100> =80°
Since, ADD s a stralaht line,
2=180"— JA0E.

= 180" — B0% = 100°
A X =100
The opposite angles of a cydic-guadrilateral are supplementary.

ARCD (5 & cyclic quadrilataral and thus,

ZDAB 4 £BCO =180°
ZBCDm 1B = 50° [ £DAB = 50°, giver]

=130"
= § =130"
Thug, x =100%and y=130%

Dueston 12:
ABCD 15 a cyelic quadrilateral.
We know that in a cyelic quadnlateral exterior angle =
interor opposite angle
) ZCBF = #CDA = (180° —x)
= 130P= 180"~ x

=+ % = 180°— 130°=50°
x = 50°

Cuestion 1%
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AB igd dlameter of a circle with ceritre O and DO || CB,
LBLD = 1207
(i) Since ABCD is @ cydlic quadrilateral
ZBCO+ LBAD=180°
= 1207 + LBAD = 180°
LBAD = 1807 = 120" =607

U

i) ZBDE = S0P [angle ira seml arcle]
In ASEDwe have
ZBDA+ LBAD+ ZABD = 186°

= S0F 4 60F 2 ABD = 180°
- ZEED=180" —150° = 30"
(iii) 00 - O,
s LODA = LOAD = LBAD = 607
£QDB=30° — A‘.'ODA
= 3" —6E" =307
Since Do ) CB, altemate anglés are egual
= LCBD = LODE
- 20"

fiv) ZADC=/ADB + £C0B

= 30" + 30° = 120°

Alzg, I 4800, we have
L0084 L0ADS LA00 = 1807
- 80" 4 &0° 4 L4000 =180
- LADD wl1B0% = 120" - 60"
sifce all the angles of ASQD are of 607 each
& ACD & an equilatersl riande.

Question 14:

ABant CD are two chords of & arge which interect each other &t
P, outside thecircle, AB = Gem, BP =2 c¢m anc PD = 2.5 am
Therefore, AP x BP = CP X DP

O 8x2={(CD+25)%x25cm [3scpP=cD+ ppl

B
T
D
Letoe =CD
Thits, Ex2=(x+25)x25
= 16 cm=2.5 ¥+ &.25am
= 2.5 =(16-6,25)cm
— 2:5x=-9:75cm
= Mo Sets =Z.9cm
2l
X=3.9Cm

Therefore, CD =39 an

Question 15;
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Qlisthecentre of a drde having LA0DD = 140° andLCAB = 50°
()] LBOD = 1807 - LA0D
= 180F —140° = 40°
0B =00
Z0BD = £0DB

In-ADED, we have
ZBOD+ Z0BD + £ZODB = 180°

= £BOD4ZOBD+ZOBD -180° [+ ZOBD = ZODE]

= 40° 4 270B0 = 180° [ ZBOD = 407]

= 24080 =180° — 40° =140°

- ZOBD = LODB =% -7

Alsa, LEAB S LBDC =180° [ ABCD 15 cyelic]
= ZCAB+ Z0DB + £ODC = 180°
= S0Pa 707w £ODC = 18H0F
= £ODC = 180° —120° = 60°

£0DC = 608

LEDE =180" —(£00C + £Z00E)
= 180" — (604 70%)
= 180" =130% = 50"
{iiy ZEBD =180° — Z0BD
=180 —70% = 1107

CQuestion 1&;

Consider the triangles, AEBC and AEDA
Side AR of the cyclic quadnlateral ABCD 15 produced to E

3 FEBC = ZCDA
= LEBC=ALEDA nangy
g
E
B

A
Again, side D of the cyclic guadniateral ABCD Isproduced

Lo
LECB=ZBAD
= LECB=ZEAD v iy
and ZBEC = ZDEA [each equaltosg],...Gif)
Thus from (1), (il) and (iil}, we have
AEBC = AFDA

Question 172

AABC s anisosceles tnanagle in which AB = AC anda arde
paszng through B and C intersects A8 and AC at D and E.
Since AR =AC

# FACE = ZBBEC
So, ext, SBDE = #ACE = FABC
ZADE = £ABC
= DE | B
B
A
Question 18;
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& ABC |5 an isosceles trianglein which AB = AC. D and E are
the mid points of A8 and AC respectvely,

A
E

B <

; DE | BE
= LADE = ZABC i
Also, AR = AC [Giver]

= LABC = LATB el

i LADE = £ACE [From iyandii]

Blow , ZADE + LEDB = 180" | -ADBIs a straightiine]

ZBCE + LEDB = 180°
= The opposite angles are supplementary.
= [O,B,C and E are concyclic
e 0,8, C and Eis acydic guadrilateral

Quaston 1%;

Let ABCD be a cydic quadnlateral and let © be the centre
of the Gircle passing throlgh 4, B, G0
Theri each of ABBC, CD and D& being & chord of the drde |
itsinght bisector must passthrough G
/e right bisec tors of AB,BC,CD andDA passthrough

and are conourrent

Cuestion 20:
ABCD (= arhombus
Let the diagonals AC and BD of therhombus ABCD
intersect at O,

But, we know, that the diagonals of a rhombus bisect
each other at right angles.
S0, £BOC =902

L LBOT lles in aarde

]

N

Thus the circle drawn with BC as dlamater will pass through ©

Similarly, all the arcles descoribed with AB, AD and OO as
diameters will pass thraugh O

Cuestion 21:
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ABCD s 8 rectandle
Let O be the point of inter section of the diagonds
AC and BD of rectangle ABCD.

D C

A B

Since the dlagonals of a rectandle are equal and blsec teach other
DA =08="00=00
Thus, O Isthe cenfre of thegircle through & B, C, 5

Question 22:

Let A B, C be the diven points

With B as centre and radius equal toAC draw an arc
With Cas centre and AR as radius draw another arg
whilch cuts the previous arcat O,

A D

B —C

Then D Iz the required point BD and CO.
In &ABC and ADCE

AB-DC
AC=DB
BC=CB [commci]
2 AABC =nDCB [by 55¢]
= ZBAC=ZEDB  [CPCT]

Thus, BC subtends equal angles, ZBAC and 2CDB on
the same side of it

Folnts 4,8, €0 ars concyclic

Question 23:
ABCD 15 8 eydic quadrilaterd
LB — 2D =60° )
and 2B 420 =1800 v iRy
Adding (i) and (i) we gef,
248 =240
240

B = =120
= ;

Substtubng the value of LB = 120° 1n (i) weget
120%- D=50°

= LD=120"-60" =50"

The smaller of the two angles te.£D =60

Queston 24;
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ABCD s a quadnlateral in which &0 =BC and £80C = ZBCD
Draw DE LAB and CF L AB

Mow, (0 &ADE and ABCE, we have

LPED = £ZBFC [ssch equal to o]
LADE = £OADC —90° = £BCD —90° = LBCF
AD =BT ]g'w en}
Thus, by angle-Angle-Side erierionof congruence; we have
LADE = ABCF [byaas congruence]

The corresponding parts of the congruent riangles are egual.,

: LR LB

Mow, 28+ 4B+ £C+ £0 = 3607

=+ 248 4 220=380"
= A LB 4+ £0) = 360°

= LB D = ?=‘LEU“

ARCD (54 cydic quadr|ateral

Quastion 25;

If one side of a cyclic guadrlateral is produced then the
extarior angle s equal o the Internor opposite angls.

= LBAD = £0CF =75
3 EDCF = % = 78"
¥ 7E
D E
A
B G

The zpposite angles of the opposite angles of a cydic
quadrilateral is 180
=+ LDCF + £DEF =180°
= 73"+ £DEF = 180°
= LDEF =180"—75° = 105°
£s LDEF =4° =105°
x =75 and y=105°

Question 26:

Giver: Let ABCD be s eyclic quadnlatersl whose diadonals
A and BO Intersect at O atright angles
LeC OL L8R such that LO produced meets (D at M,

ToProve, CM=NMD

Proof: £1= 22 |angles in the same segment]
L24£3=90° [.- 208 =907
L34 24 =000 wLOMis g sraight line

and ZBOC = a0
. 24 ¢3= 344

= 4o =24
Thus, A=
and £d= L4
= Lh=Ld
oM =CM
Simllarly, O =MD
Hence, CM =M.
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Question 27;

Chiord A8 of a clrcle |5 producad to B

If ore side of & cyclic guadniareral 1 produced then the
extenor angle 15 equal to the (nterior cpposite angle
~ExbZBDE = ZBAC = LEAC L1

Chord €0 of a crcle is produced o E
. Ext JDBE = Z8C0 = ZACE.....(2)
Consder the tnangles AEDE and AEAC
LBDE=£CAE  [from(1)]
ZDBE = ZACE [fromi2)]
LZE=4E  [common]
AEDB~ A EAC

Duestion 28:

Civer! AR and CO are two paralis) chords of & circle BDE and
ACE ara stralght lines which Intersect at &

If one side of a cyclhc quadriiateral ts produced thern the
exterior angle s equal to the interior opposite angle.
CCEXELEDC - Lhand, ExUEDCE = 2B

B
E
T
A
also, AB|CD
= ZEDC = 2B
and ZDEE=4A

LB =4£B
AAER IS Is05ceies

Questlon 2%:

AB |5 @ diameter of & drcle with centre 0. ADE and

CBE are siralght lines, mesting at € such that£BAD = 35°
and ZBED =25%
Join BD and AC.

oy Now, LBDA = 907 = JEDB [angls Ira seml circle]
> ZERD = 180° —{£EDE 4 ZBED)
- 1807 — (307 4 2E%)
=180% =115" = 65"
ZDBC =(180° — ZEBD)
=180 =65 =115"
£DBC=115"
(i Agaln,  ZDCB=<BAD  [ande in the same segment]
Since, LBAD = 35%
ZDEE = 357
(i) ZBDC = 1B0° —(ZDBC 4+ £DCE)
= 180 —(ZDBC + ZBAD)
=180"— (115" 435%)
=180° =150 = 30°
ZBDC =300
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