\\\

Circles

In the Chapter

In this chapter, you will be studying the following points:

® Adcircleisthecollection of al pointsin aplane, which are equidistant from afixed point in the plane.

® Equal chordsof acircle (or of congruent circles) subtend equal angles at the centre.

@ If theangles subtended by two chords of acircle (or of congruent circles) at the centre
(corresponding centres) are equal, the chords are equal.

® Theperpendicular from the centre of acircle to a chord bisects the chord.

® Thelinedrawn through the centre of acircleto bisect a chord is perpendicular to the chord.

® Thereisoneand only one circle passing through three non-collinear points.

® Equal chordsof acircle (or of congruent circles) are equidistant from the centre (or corresponding
centres).

® Chordsequidistant from the centre (or corresponding centres) of acircle (or of congruent circles) are
equal.

® Iftwoarcsof acircleare congruent, then their corresponding chords are equal and conversely if two
chords of acircleare equal, then their corresponding arcs (minor, major) are congruent.

® Congruent arcs of acircle subtend equal angles at the centre.

® Theangle subtended by an arc at the centre is double the angle subtended by it at any point on the
remaining part of thecircle.

® Anglesinthe same segment of acircle are equal.

® Angleinasemicircleisaright angle.

@ If aline segment joining two points subtends equal angles at two other points lying on the same side
of the line containing the line segment, the four pointslieon acircle.

® Thesumof either pair of opposite angles of acyclic quadrilateral is 180°.

® If sumof apair of opposite angles of aquadrilateral is180°, the quadrilateral iscyclic.

Important Theorems

(i) Theangleinasemi-circleisaright angle.

(i) If twochordsof acircleare equal, then their corresponding arcs (major, minor or semi-circle) are
congruent and vice-versa.

(i) The angle subtended by an arc at the centre is double the angle subtended by it any point on the
remaining part of thecircle.

(iv) Equal chordsof acircle (or of congruent circles) are equidistant from the centre.

(v) If two chords of acircle are equal, then their corresponding arcs are congruent and conversely, if
two arcs are congruent, then their corresponding chords are equal.

(vi) The perpendicular from the centre of acircle to achord bisects the chord and it is vice-versa.

(vii) Congruent arcs of acircle subtend equal angles at the centre.

(viii) The sum of either pair of opposite angles of acyclic quadrilatral is180° and vice-versa.

(120
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NCERT TEXT BOOK QUESTION (SOLVED)

| EXERCISE 10.1 |

Q.1. Fill intheblanks:

(i) The centre of acircleliesin ................... of
the circle. (exterior/ interior)

(i) A point, whose distance fromthe centre of a
circleisgreater thanitsradiusliesin................... of
the circle. (exterior/ interior)

(iii) Thelongest chord of acircleisa....................
of the circle.

(iv)Anarcisa....c.ccoceennene whenitsendsarethe
ends of a diameter.

(V) Segment of a circleistheregion between an
arcand.......cccoeeee, of thecircle.

(vi) A circle divides the plane, on which it lies,
1 IS parts.

Ans. (i) interior, (ii) exterior, (iii) diameter, (iv)
semicircle, (v) thechord, (vi) three.

Q.2.WriteTrueor False: Givereasonsfor your
answers.

(i) Line segment joining the centre to any point
on the circleis a radius of the circle.

(ii) A circle has only finite number of equal
chords.

(iii) If acircleis divided into three equal arcs,
eachisamajor arc.

(iv) A chord of a circle, which istwice as long
asitsradius, isa diameter of the circle.

(v) Sector is the region between the chord and
its corresponding arc.

(vi) Acircleisa planefigure.

Ans. (i) True. Because all points are equidistant
from the centreto thecircle.

(i1) False. Becausethere areinfinitely many points
onthecircle.

(iii) False. Because all three arcs are equal, so
there is no difference between the major and minor
arcs.

(iv) True. By the definition of diameter.

(v) False. Because the sector is the region
between two radii and an arc.

(vi) True, asitisapart of aplane.

| EXERCISE 10.2 |

Q.1. Recall that two circles are congruent if
they havethesameradii. Provethat equal chordsof
congruent circles subtend equal angles at their
centres.

Ans. Given : MN and PQ aretwo equal chords
of two congruent circleswith centreat O and O'.

< .

Toprove: InAMON and DPO'Q, we have
MO = PO (Radii of congruent circle)
NO = QO'(Radii of congruent circle)

and MN= PQ (Given)
By SSScriterion, we get
AMON = APOQ
Hence, /AMON = ~/POO (By CPCT)

Q.2.Provethat if chordsof congruent circles
subtend equal angles at their centres, then the

chordsareequal.

’ \_/ e r v ’
Ans. Given : Two congruent circleswith centre
A and B. Chord PQ subtend angle Z/PAQ at the centre
and also chord RS subtend ~RBS at the centre. Also
ZPAQ=/RBS,
Toprove: Chord PQ=Chord RS.
Proof : inAPAQ and ARBS

AP = BR
(Radii of congruent circles)
AQ= BS
(Raddi of congruent circles)
ZPAQ = /RBS (Given)
Thus APAQ = ARBS
(SAS Congruence Rule)
Hence PQ = RSCPCT) Proved.
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| EXERCISE 10.3 |

Q.1. Draw different pairsof circles. How many
pointsdoeseach pair havein common?What isthe
maximum number of common points?

Ans. Fig. (i), The two circles have no common

points.

Fig. (ii), The two circles just touch each other.
They have one common point.

Fig. (iii), Thetwo circlesintersect each other at
two points.

The maximum number of common points
between two circlesistwo.

Q.2. Suppose you are given a circle. Give a
construction tofind itscentre.

Ans. Sepsof construction :

(i) Draw chordsAB and BC.

(ii) Draw 'l', theright bisector of AB.

(iii) Draw 'm' theright bisector of BC.

(iv) Letl and mintersect each other at O.

Now, Oistherequired centre of thecircle.

Q.3.Iftwocirclesinter sect at two points, prove
that their centreslieon theperpendicular bisector
of thecommon chord.

Ans. Given : Two circles with centre O and O'
intersect each other at A and B, thus, forming a
common chord AB.

M isthe mid-point of the common chord AB.

Toprove: O O'isthe perpendicular bisector of
AB.

Proof : We know that the line joining of mid-
point of achord to the centreis perpendicular to the
chord.

R ZOMA AN°
and ZOMA KO°
Now, ZOMA + Z/OMA = 180
But they form alinear pair.

Therefore, OMQO'isastraight line.
Hence, OO' isthe perpendicular bisector of AB.

Ko
Y,

| EXERCISE 10.4 |

Q.1. Twocirclesof radii 5cm and 3cm inter sect
at two pointsand thedistancebetween their centres
is4cm. Find thelength of thecommon chord.

Ans. Let O and O' bethe centres of the circles of
radii 5 cmand 3 cm, respectively.

Let AB betheir common chord.

N

Given, OA=5cm,0O'A =3cmandOO =4cm.
AO2+00? =32+4?=9+16=25.
=0A?
OO0 Aisaright angled triangle and right angles
aco

1
Areaof AOO'A = > x O'A x O0O'
1 .
= EX3><4=63qun|ts

1
Also, areof AOO'A = E OO0 'xAM
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1
= 5 x4 x AM =2AM ..(ii)

From Egs. (i) and (ii), we get
2AM=6=AM=3

Since, when two criclesintersect at two points,
then their centre lie on the perpendicul ar bisector of
the common chord.

AM=2xXxAM =2x3=6Ccm

Q.2. If two equal chords of a circle inter sect
within the circle, prove that the segments of one
chord areequal to corresponding segmentsof the
other chord.

Ans. Given: AB and CD aretwo equal chords of
acirclewhichmeet at E.

A

<

B

C

Toprove: AE=CEand BE=DE

Construction : Draw OM 1L AB and ON L CD
andjoin OE.

Proof : InAOME and AONE
OM= ON
[Equal chords are equidistant]

CE = CE [Common]

/OME = ZONE [Eacheqgual to90°]
AOME = AONE [RHSaxiom]

= EM = EN ..(i) (CPCT)

Now, AB = D [Given]
L AB L CD

-2 T2

= AM= N (i)

[Perpendicular from centre bisects the chord]
Adding (i) and (ii), we get

EM+AM = EN+CN
= AE = E (i)
Now, AB = D .(iv)
= AB-AE= CD-AE [From (iii)]
= BE = CD-CE Proved.

Q.3. If two equal chords of acircle inter sect
withinthecircle, provethat thelinejoiningthepoint
of intersection to the centre makes equal angles
with thechords.

NS

c

Ans. A circle with centre O. Equal chords AB

and CD intersect each other at E and AB = CD.
Toprove: ZOEA = ZOEC
Construction : Draw OP_LAB and OQ L CD.
Proof : in AOPE and AOQE,

CE = OE (Common)
oP = OQ
(Equal chords are equidistant from the centre)
ZOPFE = ZOQE
(By construction, each = 90°)
Thus, AOPE = AOQE
(RHScongruencerule)
Hence, /0P = ZOEQ
/OEA = ZOEC. (CPCT)
Proved.

Q.4.1f alineinter sectstwo concentriccircles
(circleswith thesamecentre) with centreO at A, B,
CandD, provethat AB=CD (seeFig.).

A

Ans. Given : Two concentric circleswith centre
O.Alineintersectsthetwo circlesat A, B, Cand D.
Toprove: AB = D
Congtruction: Dravw OM L BC
Proof : Since, BCisthechord of thesmaller circle
and OM L BC.
BM = CM (i)
(Perpendicular from the centre bisectsthe chord)
Again AD isthe chord of the larger circle and
OM LAD.
AM= DM, (1))
(Perpendicular from the centre bisects and chord)
Subtracting equaiton (i) from (ii), we get
AM -BM DM -CM
Hence, AB CD. Proved.
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Q.5. ThreegirlsReshma, Salmaand Mandip
areplayingagameby standingon acircleof radius
5mdrawninapark. Reshmathrowsaball to Salma,
SalmatoMandip, Mandip to Reshma. If thedistance
between Reshmaand Salmaand between Salmaand
Mandip is 6m each, what isthe distance between
Reshmaand Mandip?

\ M
(Reshma ,éMandip)
% < S

(Salma)

Ans. Draw afigure as shown in the figure. Let
the positions of Reshma, Salma and Mandip be
marked asR, Sand M. Draw ON L RS.

Now, join OSintersecting RM perpendicular at
K.LetKR=xm.

Hence, distance between Reshma and Mandip
=2Xx=2%x48=9.6m.
Q.6.Acircular park of radius20m issituated
in acolony. ThreeboysAnkur, Syed and David are
sitting at equal distanceon itsboundary each having
atoy telephonein hishandstotalk each other. Find
thelength of thestring of each phone.

Ans. Given : A circle park of radius=20 m and
centre O.
AB=BC=CA
Tofind : The distance between any two boys.
Solution: LetAB=BC=CA=xm.

1 DrawAOD L BC.
Area(AORS) = 5 OSxRK X
Now, BD = 2
= 1 x 5% X Now using Pythagoras theorem,
2 OD?= OB?—BD?
1 17 = (20— (¥/2)?
Also, Area(ORS) = —RSxON ,
100 = 400- 2
1 4
= —x6x4=12
2 2
X - x0
(Inrt. AONR,ON = /52 _32 =4) 4
5 = x> = 1200
5x=12 x = 41200
o = 20f3m
= X 7 5 Hence, length of the string of each phone =
= 48 20\/5 m
| EXERCISE 10.5 | B

Q.1.In Fig.,A,B and C arethree pointson a
circlewith centre O such that ZBOC = 30° and
ZAOB =60°.If Disapoint on thecircleother than
thearcABC, find ZADC.

Ans. . ZAOC=/ZA0OB + /BOC=60°+30°=
K.

&
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Arc ABC makes 90° at the centre of thecircle.

1
ZADC= P ZAOC

(The angles subtended by an arc at the centreis
double the angle subtended by it any part of the
circle)

— 1 x900_450
=5 =

Q.2. Achord of acircleisequal totheradiusof
thecircle. Find theanglesubtended by thechord at
apoint ontheminor arcand also at a point onthe
major arc.

Ans. Given : A circlewith centre O and inwhich
chord AB =radius.

Tofind: ZAPB and ZAQB.

Solution: INnAAOB, OA=0B=AB.

AAOB isanequilatral triangle.

. Z/AOB = &0

For magjor arc AQB, chord AB subtends Z/AOB =
60° at the centre and ZAQB on the other part of the
circumference.

1
ZAQB = 5 ZAOB =x60°=30°

Similarly for minor arc, chord AB subtends an
ZAPB ontheminor arc and reflex angle Z/AOB at the
centre.

1
ZAPB = 2 xreflexx ZLAOB

1
= - %x(360°-60°
5 x( )

1
= — x 300° = 150°
2
Hence, ZAPB=150°
and ZAQB =30°.

Q.3.InFig., ZPQR =100°, whereP,Qand R
arepointson acirclewith centreO. Find ZOPR.

Ans. Given : AcirclewithcentreO. P, Qand R
are points on the circle as shown in the figure.

Arc PQR subtends reflex ZPOR at the centre
and ZPQR on the other part of the circumference.

Reflex /POR= 2/PQR
= 2x100=200°
Now ZPOR = 360-200=160°
INnZOPR OP = OR
[Radii of thesamecircle]
ZOPR = ZORP
[Angles opposite to equal sides]
Now ZOPR+ ZORP+ ZPOR =180°
or 2/0PR+160° =180°
or 2/0PR =20°
Hence Z0PR =10°

Q.4.InFig., ZABC =69°, ZACB =31°,find
/BDC.

D
A
69° o
B AN
Ans. INAABC,

ZA + ZABC+ ZACB =180° [Anglesof aA]

But ZABC = 69°

and ZACB = 31° (Given)
ZA+69°+31° = 180°

or /A+100° = 180°

or ZA = 8

But ZA = 42D

[Anglesin the same segement]
Hence /D = 8
Q.5.InFig.,A,B,Cand D arefour pointson a
circle. AC and BD intersect at apoint E such that
/BEC =130°and ZECD =20°. Find ZBAC.
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ZAEB =180°-130°=50°

(Linear pair) ...(i)
= ZCED=/AEB=50°
(Vertically opposite)

Ans. ..

Again, Z/ABD = </ACD
[Since, the angles in the same segement are equal)
/ABE = ZECD
= /ZABE = 187 (i)

-~ InZCDE ZA +20° +50°=180°
[FromEgs. (i) and (ii)]

ZA+70° =180°
. ZA=180°-70° =110°
Hence /BAC =110°

Q.6. ABCD is a cyclic quadrilateral whose
diagonalsintersect at a point E. If ZDBC =70°,
ZBAC is30° find £BCD. Further, if AB = BC,
find ZECD.

Ans. Anglesinthe same segment are equal.
: /BDC = «BAC
/BDC = 3
InABCD, wehave
/BDC+ £DBC+ /BCD=180°
(Given, «DBC=70° and £BDC =30°)
30°+70°+ «BCD =180°
~.  «ZBCD=180°-30-70°=80°
IfAB=BC,then «BCA=/BAC=30°
(Angles opposite to equal sides in a triangle are
equal)
Now, ZECD=/BCD-/BCA =80°-30°=50°
(«£BCD =80°and £BCA =30°)

Hence, /BCD=80°
and Z/ECD=50°

Q.7.1f diagonalsof acyclicquadrilateral are
diametersof thecirclethrough theverticesof the
quadrilateral, provethat it isarectangle.

N

”"\_/ B
Ans. Given : A cyclicquadrilatral ABCD inwhich
itsdiagonalsAC and BD intersect at O, the centre of
thecircle.
Toprove: ABCD isarectangle.
Proof : ZDAB=90°
Similarly, ZABC=90°
[Anglesinthe semi-circle]
/BCD=90°, Z/CDA =90°
[Anglesinthe semi-circle]
Weknow that if each angle of a|jgmis90° thenit
isarectangle.
HenceABCD isarectangle.
Q.8.Ifthenon-parallel sidesof atrapeziumare
equal, provethat itiscyclic.
Ans. Given : atrapezium ABCD inwhich AB ||
CDandAD=BC.
Toprove: ABCD isacyclictrapezium.
Construction : Draw DE L AB and CF LAB.

D > c
I I
I I
I I
| 1
I (I
1 1 \
Al Ll > [l g
E F
Proof : In ADEA and ACFB, we have
AD = BC [Given]
/DEA = ZCFB=90°
[DE_LABandCF LAB]
DE= CF
[Distance between parallelel linesremains
constant]
ADEA = ACFB [RHSaxiom|
= A= /B ..(i) (CPCT)
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and,/ADE = /BCF ...(il) (CPCT)
Since, ZADE= /BCF [From (ii)]
= ZADE+90° = /BCF+90°
= /ADE+/ZCDE =/BCF+«DCF
[£CDE=Z«ZDCR=90°]
= «D =/C (i)
[£ADE+ £CDE= £D, /BCF+ £/DCF= £C]
ZA=/Band£C=«D
[From (i) and (iii)]
LA+ £B+/C+ £D=360° .(iv)
[Sum of the angles of aquadrilateral is360°]
= 2(«B+ «£D)=360° [Using (iv)]
= «/B+«D=180°
= Sum of a pair of opposite angles of
quadrilateral ABCD is180°.
= ABCDisacyclictrapezium.  Proved.
Q.9. Twocirclesinter sect at two pointsB and
C.Through B, twolinesegmentsABD and PBQ are
drawn to intersect the circlesat A, D and P, Q
respectively (seeFig.). Provethat ZACP= ZQCD.

P
B D

C

Ans. Given : Two circlesintersect at two points
B and C. Through B, two line segments ABD and
PBQ aredrawnto intersect thecirclesat A, D and P,

Q respectively
Toprove: ZACP = ZQCD
Proof : ZACP = ZABP ()
[Anglesin the same segment]
ZQCD = ZQ@BD (D)
[Anglesin the same segment]
But, ZABP = ZQBD (i)

[Vertically opposite angles]
By (i), (ii), and (iii), we get
ZACP=/QCD Proved.

Q.10. If circlesaredrawn takingtwo sidesof a
triangle as diameters, prove that the point of
inter section of thesecircleslieon thethird side.

Ans. Given : Two circles are drawn with sides
AC and AB of AABC as diameters. Both circles
intersect each other at D.

Toprove: DliesonBC.

Construction : JoinAD.

Proof : Since, AC and AB are the diameters of
thetwo circles.
ZADB =90° (i)
(Anglesinasemi-circle)
and ZADC=90° (i)
(Anglesinasemi-circle)
Onadding Egs. (i) and (ii), we get
ZADB + £ZADC=90° +90° = 180°
Hence, BCD isastraight line.
So,DliesonBC.
Q.11.ABCandADC aretworight triangleswith
common hypotenuseAC. Provethat ZCAD = ZCBD.
Ans. Since AADC and AABC are right angled
triangles with common hypotenuse.

D

Draw a circle with AC as diameter passing
through B and D. Join BD.

Anglesin the same segment are equal.

. £CBD=~ZCAD

Q.12. Prove that a cyclic parallelogram is a
rectangle.

Ans. Given : PQRSisaparallelograminscribed
inacircle.

Toprove: PQRSisarectangle.

Proof : Since, PQRSisacyclic quadrilatral.
/P+ /R=180°
[Sum of oppositeanglesin acyclic quadrilateral is
180°) ...(i)
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But £P=/R
(Ina|| gm oppositeanglesare equal) ...(ii)
From Egs. (i) and (ii), we get

/P=/R=90°
Similarly, ZQ=/S=90°
Each angle of PQRSis90°
Hence, PQRSisarectangle.

[ EXERCISE 10.6 (Optional)|

Q.1. Prove that the line of centres of two
inter secting circles subtends equal angles at the
two pointsof inter section.

Ans. Given : Two circles with centresA and B
intersect each other at C and D.

Toprove: ZACB=/ADB

Construction : Join C and D intersecting AB at

O.
Proof : Inthecirclewith centreA.
AC = AD, (Radii of thesamecircle)
/ACO = ZADO (1)
(Angles opposite to equal sides)
Adding equations (i) and (ii), we get
/ACO+/BCO = </ADO+/BDO
Hence, /ACB = /ADB. Proved.

Q.2. TwochordsAB and CD of lengths5cm and
11 cm respectively of acircleare parallel to each
other and areon oppositesidesof itscentre. If the
distancebetween AB and CD is6 cm, find theradius
of thecircle.

Ans. Given : Inacirclewith centre O. Chord AB
=5cm. ChordCD =11cm.

DravOL L AB andOM L CD.

<

Asperpendicular from the centre bisectsachord,
therefore

AL
and CM

25cm
55cm

Let theradiusof thecircle=r

INAALO, 1?2 = x2+(2.5)? ..(i)
INACMO, r?2 = (6—x)?+(5.5?% ..(i)
From (i) and (ii), we get
X+(252 = (6—x)*+(5.5)?
or X2+6.25 = 36+x2—-12x+30.25
or 6.25 = 36-12x+30.25
or 12x = 66.25-6.25
or 12x = &
or x =5
: r2 = (52%+(25)7?
or rr = 25+ e
4
: - 1
YT
5J5
r = T cm

Q.3. The lengths of
two parallel chords of a
circleare6cmand 8cm.

If the smaller chord isat o )
distance 4 cm from the 6-x g
centre,what isthedistance ¢ o) D
of theother chord fromthe 8cm
centre?

Ans. Given : A circle
with centre O. Chord AB =6 cm. Chord CD =8 cm.

OP_LABandOQ_LCD
AP = 3cm,OP=4cm
Let oQ = x
Let radius = rcm
INAAORP, 12 =  42+(3)?
= r2 = 25=r=5
Now in AOCQ,
rZ = x+4
or 52 = X+
or 5 = xX+16
or XX = 9
or x = V9=3

Hence distance of the other chord from the centre
=3cm.
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Q.4. Letthevertex of an angleABC belocated
outsideacircleand let thesidesof theangleinter sect
equal chordsAD and CE with thecircle. Provethat
ZABC isequal to half thedifferenceof theangles
subtended by thechordsAC and DE at thecentre.

Ans. Given : The vertex B of an BDABC lies
outsidethecircle. ThesidesBA and BC of theangle
intersect chordsAD and CE withthecircleand AD =
CE

Toprove:

1
ZABC= P [BDOC-~ZAOC]
Proof : Let /AOC=xand ZDOE =y

Let Z/AOD = z
Now, /EOC = zandx+y+2z=360°
/0DB = ZOAD+/DOA
= 90° 1z+z
- 2
= 90°+£z
- 2
1
Also, ZOEB = 90°+ EzProved.

Q.5. Prove that the
crcledrawnwithany side
of arhombusasdiameter,
passesthrough thepoint
of intersection of its
diagonals.

Ans. Given : A B
rhombus ABCD inwhich
acircleisdrawn withAB
asdiameter. DiagonalsAC
and BD intersect at O.

Toprove: Thecircle
passess through O.

Proof : We know that anglesinasemicircleisa
right angle.

Now

o

ZAOB =rightangle
[Diagonals of arhombus bisect at 90°]

Therefore the circle passes through the point of
intersection of its diagonalsi.e., the point O.

Q.6. ABCD is a parallelogram. The circle
through A, B and C
intersect CD (produced if
necessary) at E. Prove
that AE=AD.

Ans.Given: ABCDis
a paralelogram. A circle
passes through A, B and
C and intersects CD (or
CD produced) at E.

Toprove: AE=AD

Construction : JoinA and E.

Proof : ABCE isacyclic quadrilateral.

ZAED + ZABC=180° ..(0)

Now EDCisastraight line.

Z/ADE+ ZADC=180°

or /ADE+/ABC=180° (1))

[£ZADC = ZABC oppositeanglesof a|| gm]

Comparing (i) and (ii), we get

ZAED + /ABC=/ADE+ ZABC
or ZAED=Z/ADE

As sides opposite to equal angles of AAED are
equal.

Therefore AE = AD.

Q.7. AC and BD are
chords of a circle which
bisect each other. Prove
that (i) AC and BD are
diameters, (ii) ABCD isa
rectangle.

Ans. Given: A circle
whose chords AC and BD
bisect each other at O.

Toprove: (i) ACand BD arediameters.

(i) ABCD isarectangle.

Proof : (i) InAOAB and AOCD.

@

P\ c

OA = OC, (Given)
B = OD (Given)
ZAOB = ZCOD,
(Vertically opp. angles)
AOAB = AOCD
(SAScongruencerule)
AB = D
ac AB = arcCD,
(Arcs opp. to equal chords)
acAB+acBC = arcCD+acBC
acABC = acBCD
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AC = BD
(Chords opp. to equal arcs)

. AC and BD are diameters as only diameters
can bisect each other as chords of acircle.

(i) AB = CD (Proved above)

and diagonals AC and BD are equal and bisect
each other.

Hence, ABCD isarectangle. Proved.

Q.8.Bisectorsof anglesA, Band C of atriangle
ABC intersect its circumcircle at D, E and F
respectively. Provethat theanglesof thetriangle

1 1 1
DEF are90 —EA,QO —EBandQO _EC'

Ans. ZEDF=/EDA + ZADF
ZEDA and ZEBA are the angles in the same
segment of thecircle.
: ZEDA =/EBA
and similarly ZADF and ZFCA aretheanglesin
the same segment and hence.
ZADF=/FCA

1 1
FromEq. (i) £EDF= > /B + > ZC

_£ZB+£C
2
_ZLA+2/B
)
_LC+ZA
=
_ZB+/C
——
_180°-ZA
2

= /D
Similarly, ZF
/ZE

o, /D

(LA + 2B+ /C=180°)
180°- /B
2

ZE

i g _18r-sC
2
- /D=90°- 25
2
- LE=90- 2B
2
and /F= 900—4—2C

Q.9. Two congr uent circlesinter sect each other
at pointsA and B. Through A any linesegment PAQ
isdrawn sothat P, Q lieon thetwo circles. Prove
that BP=BQ.

Ans. Let O'and O bethe centres of two congruent
circles.

A

N Na
NMO’

B

Since, AB isacommon chord of these circles.
ZBPA=/BQA
[Angle subtended by equal chords are equal]
= BP = BQ

Q.10.Inany triangleABC, if theanglebisector
of ZA and perpendicular bisector of BC inter sect,
provethat they inter sect on thecircumcircleof the
triangleABC.

Ans. Given : A AABC in which bisector of ZA
and perpendicular bisector of BC intersect each other
atoD.

Toprove: D liesonthecircumcircle of AABC.

Construction : JoinBD and CD.

1
Proof: #BCD=/BAD= P ZA
(Anglesin the same segment)
And «DBC = «DAC
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1

= 3 ZA
(Anglesin the same segment)
/BCD = «DBC

Therefore,
DB= DC

[Sides opposite to equal angles]
Thus D lies on the perpendicular of BC.
AsD isequidistant from B and C.
Hence, angle bisector of DA and perpendicul ar
bisector of BC intersect onthe circumcircleof aAABC.

Additional Questions

Q.1. Twocongruent circleswith centre O and
O' intersect at two pointsA and B. Then ZAOB =
ZAO'B.

Ans. True, because equal chords of congruent
circlessubtend equal anglesat the respective centres.

Q.2. Through threecollinear pointsacirclecan
bedrawn.

Ans. False, because a circle through two points
cannot pass through a point which is collinear to
these two points.

So, circle can pass through only three non-
collinear points.

Q.3.1f theperpendicular bisector of achord AB
of acircle. PXAQBY intersectsthecircleat P and
Q, provethat arcPXA =zarcPYB.

P
\
1

/ I
/ [

/ :\
A—+L1 Vg
¢
I

Q

Ans. Since PQ is the perpendicular bisector of
AB.

. AC= CB
Now in AACPand ABCP, we have
AC= CB (Given)
cP = PC (Common)
/PCA = /PCB (Each90°)
Hence, AACP ABCP [By SAY|
AP = PB
= acPXA = acPYB

[If chordsareequal thentheir corresponding arcs
are also equal] Proved.

Q.4. On acommon hypotenuse AB, two right

trianglesACB and ADB are situated on opposite
sides. Provethat
ZBAC =Z£BDC.

Ans. Given : ACB andADB aretworight triangles
and AB is common hypotenuse.

Toprove: Z/BAC = /BDC
Proof: ZACB = [Given]
/ZADB = [Given]
LC+«4ZD = 90°+90°=180°

If the sum of a pair of opposite angles of a
quadrilateral is180°, the quadrilateral iscyclic.

i.e,A,C,B,Darelieonthecircle.

Hence /BAC = /BDC.

[Angleinthe same segment) Proved.

Q.5. TwochordsAB and AC of acirclesubtend
angles equal to 90° and 150°, respectively at the
centre. Find ZBAC, if ABand AC lieon theopposite
sidesof thecentre.

Ans.Reflex ZBOC = 90°+150°=240°
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«BOC = 360°-240°
«BOC = 1200
= /ZBOC = 2/BAC
or 2/BAC = 120°
120
/BAC = ——
2
[By angle subtended theorem]
= ZBAC = 60°.

Q.6.1f BM and CN ar etheper pendicular sdrawn
on thesidesAC and AB of thetriangleABC, prove
that thepointsB, C, M and N areconcyclic.

Ans. Given: BM 1L AC
and N L AB

A

Toprove: B, C,M andN areconcyclic.

Proof: #«BMC = 9O [Given]

and ZBNC = [Given]

Since BCisaline segment, which subtends equal
angle at two pointsM and N i.e.,

ZBMC = ZBNC=90°
Hence, the points B, C, M and N are concyclic.
(By theorem 10.10)

Q.7. A quadrilateral ABCD isinscribed in a
circlesuchthat ABisadiameter and ZADC=130°.
Find ZBAC.

Ans. SinceABCD isacyclic quadrilateral.
/ADC+/ABC = 180

= 130°+ZABC
= ZABC
InDACB, wehave
Z/BAC+ ZACB+ £ABC=180°
= Xx°+90°+50°=180°

[ ZACB =90° (Anglein semicircle)]
= x = 40
= /ZBAC = 40°.Ans.

Q.8.Infig. AB isthediameter of acirclewith
radius6.5cm. If AC=12cm, then find thelength of

thechord BC.
A
' C
B

Ans. InDABC, £C=90°
[Angleinasemi-circleisaright angle]

180°
50°

Wehave, AC = 12cm

and AB = 2x65cm=13cm
INDABC BC*= AB?-AC?

= BC?= 169-144

= BC= X%

= BC = 5cm.Ans.

Q.9.Infig. ABCD isacyclic quadrilateral. If
£BCD =120° and ZABD =50°, then find ZADB.
o]

PN
5 o

50°

Ans. Since,ABCDﬁi\sacyclicquajrilateral.
/BCD+/BAD = 180

= 120°+«BAD = 18

= /BAD = 60

Now, in DABD, wehave

ZABD + ZBAD + ZADB =180°

= 50°+60°+£ADB=180°

= ZADB = T7O°
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Multiple Choice Questions

Q.1. ADisadiameter of acircleand ABisachord.
If AD =34 cm, AB 30 cm, the distance of AB
from thecentreof thecircleis:

(@ 17cm (b) 15cm
(c4cm (d)8cm
Ans. (d) 8cm

Q.2. ABCDisacyclicquadrilateral suchthat ABis
adiameter of thecirclecircumscribignit and
ZADC =140°,then £BAC isequal to:

(a)80° (b) 50°
(c)40° (d)30°
Ans. (b) 50°

Q.3. There are three non-collinear points. The
number of circlespassingthroughthem are:
@2 (b)1
(©3 (d)4

Ans. (b) There is one and only one cirlce passing
through three given non-collinear points.

Q.4. ThreechordsAB, CD and EF of acircleare
respectively 3cm, 3.5cm and 3.8cm away from
the centre. Then which of the following
relatiosn iscorrect ?

(&AB>CD>EF (b)AB<CD<EF
(ccAB=AD=EF (d) None of these

Ans. (c) We kow that longer the chord, shorter isits
distance from the centre.

Q.5. Giventhreecollinear points, then thenumber
of circleswhich canbe drawn through three

pointsis:
(a) Zero (b) One
(c) Two (d) Infinite

Ans. (a) Zero

Q.6. Thedistance of achord 8 cm long from the
centreof acircleof radius5cmis:

(@4cm (b)3cm
(9)2cm (d)9cm
Ans. (b)3cm

Q.7. Thedistance of chord length 16 cm from the
centreof thecircleof radius10cmiis:

(d6cm (b)8cm
(¢)10cm (d)12cm
Ans. (d) 6cm

Q.8. Thedigtanceof achord 8cmlongfromthecentre
of acirlceof radius5cmis:

(@4cm (b)3cm
(9)2cm (d)9cm
Ans. (b) 3cm

Q.9.Chord AB subtends ZAOB =60° at centre. If
OA=5cmthenlength of AB (incm)is:

5 5V3
@ P cm (b) - cm
(9)5cm (d) Zfs‘\{/é
Ans. (c)5cm

Q.10. The region between an arc and two radii,
joiningthecentretotheend pointsof thearcis
called:

(a) Sector (b) Segment
(c) Semicircle (d) None of the above
Ans. (a) Sector



