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Congruent Ciraledl AR (K.B)

Cireips having differsat centres but same radii are called congruent circles.

In the given figure, circles with centre A and C are congruent, ifmAB =mCD.

(K-B)

Two arcs of same circle or of different circles are congruent, if their central angles are congruent.

In the given figure, arcs BC and QR are congruent, if Z/CAB = ZRPQ.

(A.B)

Hf“s I-\NLD I\RCS

11.1(i)
Statement:
If two arcs of a circle (or of congruent circles) are congruent then the correspondlm
chords are equal. — 1<\ (1 -
Given: ) AN (O N

ABCD and AB'C'D'are {iwo corgrusni-, || \ ' —
circles. . ‘N‘th centres., | C./ anl O
respecti ve!y tL tl at mADL e '
To Prov" '

N HRE Criac

Join O with A, O with C, O’ with A" and O’ with C'. So that we can form A°OAC and
O'A'C’
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Proof: o

In AAOC <> AA'O'C’ \ », A \
mOA=mOA_ - o -__ch\dI(.f ecua1cr |E:o

mOC =mo'C=, | |~ (4 Padiilof egudl Gircles

mA_C— mACL L T Given

\ RO Emlea e $SS5=S5.5S
"-ll = .MAOC m£ZA'O'C’ Corresponding angles of congruent triangles

Hence mADC =mA'D'C’ Arcs corresponding to equal chords in a circle.

Unit—l 1 Chords and Arcs

Proof:
Statements | Reasons .. =
. I ' |
In two equal circles ABCD and A'B'C'D’ i !
. , . Given
with centres O and O’ respectively. _
mADC = mA'D'C’ ' Siveir|
- MZAOC Lmlaoic C.cr‘,-*"il_ angles subtended by equal arcs of the
- equal circles.
Now in AAOC «» A'C/'Cl |
O Ry AL | Radii of equal circles
1 i AQL = m/AO'C! Already Proved
mOC =mO'C’ Radii of equal circles
. AAOC = AA'O'C’ S.AS=S.AS
and in particular mAC =mA'C’
Similarly we can prove the theorem in the
same circle.
(A.B)
11.1(ii)
Statement:

If two chords of a circle (or of congruent circles) are equal, then their corresponding arcs
(minor, major or semi-circular) are congruent. In equal circles or in the same circle, if
two chords are equal, they cut off equal arcs.

Given:
ABCD and A'B'C'D'are two congruent circles with centres O and O’ respectlvely So

thatmAC = mA'C’.

To Prove:
mADC = mA'D'C’

Construction:
Join O with A, O with C, O’ with A" and O’
withC'.
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Unit—l 1 Chords and Arcs

(A.B)

11.1(iii)

Statement: [
Equal chords of a circle (or of congruent ciiCles) suhtens e(‘“lal angles at'the centizatthe
corresponding centres). _ L\ B B’

Given: ' - ) :

ABC ard{A'B'C’ are-~tw9 ‘congruent ‘Circles
with cestres O anic, Q' eso=cuvel\, SO tiat
AC = AC|

To Frove.

| RO EZNOC!

Cloristruction:
Let if possible m£ZAOC = mZA'O'C’ then consider /AOC = Z/A'O'D'

Proof:
Statements | Reasons

Z/AOC = Z/A'O'D' Construction

. AC = AD' - (i) Arcs subtenpled by equal Central angles in
congruent circles

__ Equal chords of a circle (or of congruent

AC = A'D"— (ii) circles) subtend equal angles at the centre
(at the corresponding centres).

But AC = A'C' — (iii) Given

L AC =AD Using (i) and (ii)

Which is only possible, if C’coincides withD’.

Hence mZA'O'C' =mZA'O'D’ — (iv)

ButmZAOC = mZA'O'D’ — (V) Construction

= m/AOC =m/A'Q'C’ Using (iv) and (V)

(K-B)

In congruent circles or in the same circle, if central angles are equal then correspondlno
sectors are equal. 1oAY (T

| NN o\ sy
In congruent circles or in the same cncle lneq al ar*s wm SL btﬂnd ur eqaﬂ' Central
angles o \ \ |

11.1(iv) AR AR ETR Y -

Statement: 1 VoL

= Ithe angln“ <u'h.t.3r'1d'ed by two chords of

i cirdi'or congruent circles) at the

1% tentre (corresponding centres) are equal, . .
the chords are equal. A c A c’
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Chords and Arcs

Given:
ABCD and A'B'C'D’are two congruent circles with centre O and O'respactivel\. A
and AC' are chords of circles ABCD and ABTD' [Tesgective y' Arid
mZ/AOC =msZA'O'C’

To Prove:
MAC = mALC ' |

Proof: \ '

0 TN D

In AQAC, «» AD'NC!
| ROANETA
| mZAOC =mZA'O'C’
mOC =mO'C’
.. AOAC < AO'A'C’
Hence mAC =mAC’

Radii of congruent circles
Given

Radii of congruent circles
SAS = SAS

Corresponding sides of congruent triangles

Q.1
mAD = mBC .
Given

In a circle with centre ‘O, two chords AB and CD intersect each

other, such that AB=CD.
To prove
mAD = mBC
Proof
Statement
InA*CBD and BCA

BC = BC — (i)

AB =CD - (ii)

£2= 21— (iii)

ZCBD = Z/BCA— (iv)

mZCBD -m :2_-._: MZBGAms1!

From, (i, (1) ard (V) "
ACBIAPABEN— ~

. mzCBA=riZECHI ()| | |

In a circle two equal diameters AB and CD intersect each other. Prove that

(A.B)

Reasons

Common
Given AN (T AL
Cirdum angiad or'sa.rr.e-s.gag'm:erf[ <,
Oppé site ar:gl'e": it tr-Je'sahe. seg“rﬁent

From diii-dnd (iv)

S.A.S postulate
Corresponding sides of = triangles
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Unit—l 1 Chords and Arcs

Q.2 Inacircle prove that the arcs between two parallel and equal chords are equal.
(A.5i
Given '

In a circle with centre ‘O°, AB and CD ar&iwo chords; sdch i at A @ RTex C
AB=CD and AB[ICD : '

To prove
MAC =7 3L . .
Construction - _ S \L______
Join Aty ¢ and'B 1o D. ' B D
Proof
SIS @ 8ttements L Reasons |
MmAB =mCD
Also Given
AB|[cD
A quadrilateral having two
- ABCDisa | sidesparallel and congruent
is a parallelogram.
mAC =mBD Opposite sides of a parallelogram
-.mAC =mBD Th-11.2 (chords area equal)

Q.3  Give a geometric proof that a pair of bisecting chords are the diameters of a circle.
(A.B)

Given
In a circle with centre ‘O’, two chords AB and CD bisect each
other at point ‘P’.
i.emPC =mPD and mPB =mPA.
To prove
Chords AB and (ﬁpass through point ‘O’.
Construction
Draw OM 1 CDandOL L AB

Statements mm
oL A

L is mid point of AB

Proof

P is mid point of AB \ > "-(-1|\,ﬂrr

. Pand L coincids . RYVAR\BRE LS
M is the mid poart CO - " (7 1) p )L "OM 1CD
P is mid pointiof| ¢ D ARREL Given

M anoF soircitle |
@ LW anI S toincide which is possible only if

- ABandCD pass through O
Hence AB andCD are diameters
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Unit—l 1 Chords and Arcs

Q.4 If Cis the mid point of an arc ACB in a circle with centre O. Show that line segment

OC bisects the chord AB. (A5}
Given . - [ '

In a circle with centre ‘O, G-t mid paint ofABC, | C.C\ irtérsect, AB
at point Ty

To prove

A= Blil

Construction

JoinOtoAandB

Proof
Statements Reasons
C is mid point of ACB Given
Then AC = BC
- ZAOC = ZBOC {Central angles of congruent arcs.

Or ZAOD = #BOD

In AOAD <> AOBD

OA=OB Radii of same circle

ZAOD = /BOD Proved _ -~ ~(A 0\
. AOAD = AOBD_ A\ | 3\ ooulae )

AD ~ BD J_ \ AL \ - 'Cor.r.é:sponding sides of congruent triangles
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Miscellaneous Exercise 11

Q.1

1)
)
)
(4)
()
(6)
(")
(8)
9)

(10)

Multiple choice questions

Four possible answers are given for the following questiai:, Tick T, ’) the cvrv ALt
answer.

A4cm long chord subtends a ceutral angle\cfe0q. Tne rcdnl secmerii of this circle

IS: (SWL 20/15) (K.B)
@1 — L bz
()3 - 4 o=d)4
The lergthiof, a chord and'the radial segment of a circle are congruent, the central
angl made by vhe chord will be: (FSD 2014, RWP 2015) (K.B)
435,200 (b) 45°
\v) 60° (d) 75°
Out of two congruent arcs of a circle, if one arc makes a central angle of 30° then the
other arc will subtend the central angle of: (LHR 2015, SWL 2014) (K.B)
(a) 15° (b) 30°
(c) 45° (d) 60°
An arc subtends a central angle of 40°then the corresponding chord will subtend a
central angle of: (LHR 2015, GRW 2014, FSD 2014, D.G.K 2014, 15) (K.B)
(a) 20° (b) 40°
(c) 60° (d) 80°
A pair of chords of a circle subtending two congruent central angles is: (K.B)
(a) Congruent (b) Incongruent
(c) Over lapping (d) Parallel
If an arc of circle subtend a central angle of60°, then the corresponding chord of
the arc will make the central angle of: (K.B)
(a) 20° (b) 40°
(c) 60° (d) 80°
The semi circumference and the diameter of a circle both subtend a central angle of:
(K.B)
(a) 90° (b) 180°
(c) 270° (d) 360°
The chord length of a circle subtending a central angle of180°is always: (K.B)
(D.G.K 2014)
(a) Less than radial segment (b) Equal to the radlal segmeiit \
(c) Double of the radial segment (d) None of these - —
If a chord of a circle subtend a central afigle of 60 fen th° lenjh of rne Shivid-and
the radial segment are: _— L IMIINL015) | o (K.B)
(a) Congruent ‘i (b) Inzohgilent |
(c) Parallet~ ~— WL Ad), Perpéricular
The are= ooposm‘ ?o n‘onuruen}&\n rai angles of a circle arc always: (K.B)
| (D.G.K 2014)
(2) Songrue! at| ™= (b) Incongruent
b Q) Q)P irnlml — (d) Perpendicular

ANSWER KEY)|

1/2|3]4]|5]|6]7[8|9]10
d{c|b|blalc|b|clalb
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