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Cha}ofer—lz
Chord Properties of a circle
&

Arc Properties of a circle

M/f\gf i5 a Cr'rcﬁe.? |

A circle js a closed plane.

curve such that each point
on it is at a constant disﬂance_

.ﬁy-om Qa -ﬁ!'ued, f:oint ﬂging on the
Sdme }:ﬁane. :

A civdde is aﬁs& de-ﬂine.d, as the. locus o)éa;

boint which moves in a pblane s such a way
that it is aﬂwaas at a constayit distance

Prom a fined point ﬁging on the same plane.

The fixed point is known as the cantire. of
the C,l'rcfe_,) and the constant clrséancp_v .
between the centre and any point on the
C:'rJ& is known as H’le. rcw[z'us 01€ fhe CJ%cjé.
If a point P, fying on a cirede , Moves aforb?
the circle , completes one full rotation, and

return to its orn'gina]l position then the distame,

C.overeol bg it is known as the circumﬁe.rece._.
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Chord
The line se.gment d’oim’né ancy
two points on a cirdde. s |

called a chord of the c.frcﬂe..
Here , AR is a chord. A

D

(

Diameter

A chord bas.cl'n(? fhrouﬁ}q the
centre of a circlo is callo
a diameter. The ﬂengi:h of
@ diameter is twice the ﬁznoqfh
of the radius of the circle.

Here, PQ is a Cuai’he'fer and. PQ = 2X0P
- Q dA'aVHe.fe.r is H’le_ ﬂar‘gesf chorol of-a;CI'rL/e.
Arc

A (continuous ) bart of a Circdo.
is c:.a.U'eA an Aarc of the cfrcie.,

P

(D

The arc of a cirde s denoted
by the S&Vhbaﬂ/ e

In the add'ofninc? f:‘gure., P?g denotes the
. are Pa of the circle with centre O.

Qene,raﬂg ) Q& C_hord div:'de.s the Circum‘fereﬂ(e, |
o a cirde into two unegual parts. The |
re_afe.r ohe s known as H?e. mad'or aArec

_and the Shoﬁer one. is known as the

Mminor arc. PQ is minor arc, PRQ s mgjor arc.
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Se.ame.n'f:
A chord 019 a cfrcﬂe divides

its circular re.aion into two
parts . Each part of the
circular re,afon is called a
Se,gmen'l: of the c.f'r’cje,-_

Secant

A Line Whi'c,fn meets a C.‘y-(_ﬂe, |
in twe points is called a Q
_Se.c.a.ht of the circde. . 4 |
Here, P& is a secant of the 4

cirdde with centre 0.

)qhgﬂe. at the c:e.n'l:re.

If two swadii are drawn to Q |
d’oin the extre.mj{:ie.s op an @S |

arc to the centre of a circﬂe.) ’ R
| A
then the a.ngﬁe. formed between

those two radii is known as the c
angﬂe— Sub‘{:e.nde.d bg ‘k”l& arc. a{_‘ -&he Cenfre, Oﬁ

-Hne. Lir‘r_.ae,-
Here, AcB  subtends ZAoR at the centre
and B1p subtends reflex L AOR at the
centre.
sector
The part of the plane. region enclosed b(y an

E arc of a circle and its. 0 boundinj raedii
- is called a sector of the circle.
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The. part c,onfainfné the minor

arc js colderl minor sector Major
ge,c.f.'of

and the part containing the. 0

Major arc is colled major sector. w |
Q
AN |

CHORD PRo PERTIES oF CIRCLES

Theovem 1 :- The. s%raight Line
d\rau}n £rom U’)e centre o:ﬂ— a
circle to bisect a chord.) which

is not o diameter , is perpendi-
cular to the chord. A Ak
Given:- A chord AR of a circle W
‘with centre 0, and oM bisects the chqrd AB.
To prove :— om 1L AR

Construction:— Join 0A and oR

Proof :~ In DOAM and AoBRm
OA = 0B [radil of same. c.ircje.__] |
AM = MB [m is mid —*bo[nf‘ of AB ] |
om =oM [Common] |
hoAm = poem  (s.ss rule of congruenys]
ZAMo = ZomB [cp.c.t] |
2AMO +<omB =180" [AMB is a strajpht Line]
ZAMo = 90° [ 4AMo=ZLomR] |
Hence OM L AR

Theorem 2.:- @onVerse of theorem !.)

The perpendicular to a chord from the centre
of the circle bisects the Cj)ord;.?
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Theorem 3:— There is one and O""éc‘/ one. circle

which passes {—hrouﬁh three given points
not in a séral'ghi' Line.

He-\ﬂ‘_’-, X,Yandz are the three |

Non collineay points, that s

Hle’éf

Line .

X 2 |
are. not in a séra:'ﬁht |

Y
Theorem Y:- ¢ Z_M‘g’

chords of g,
Cirdle are eguidistant From
the. canlie.

Given:- AB and CD are chords
of a circle with centre 0, and
ABzc»

To Prove.:—- AB and C> are ez,u:’d:’si-ani‘

from o thatis f om 1 A8 and. ON L C D>,
then om =oN

Construction: - Join 0A andoc
Prool:- we know that
bisects the chord,

> AM =148  and cN = Lco

perbendicular from cen tre

= AM=cN [AB = <D (given)]
Now, In B 0AM and AocnN
AM = c N GJrov’ed above.]
£AMo =ZcNo  [each=9s", omL AB andoNLcDp] |
0A = oc [Ra..dl'{: of same circde]
BoAMm = AocN B'His. swle of Conghuency ]
om = oN (c-bct.]
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CHORDs AND HARcs PROPERTIES

————

Theorem 3:- In egual circles (or in the same
circle ), egual chords cut oHf ezual arcs.
Given :- AB and Pa
are chords of Ltwo

e-zu.a.o. circles with
centres 0 and o’ » Q
R
ard AB= Pa f p
To Prove i- Arc AB = Arc P
Construction:~ Join 0A,08, 0P and 00
Prood .- In B0oAR and A o'pgq
OR = 0'P CRadEc‘ of eguaﬁ c:’rc[e,sj
ok =0'a '
AR = Pa @iven_’(
L. hoAB % A0'PA (555 nule of congruency]
ZAOB = ZLP0'Q chpc_'[:‘]
AB = Pa
Converseﬂ("{; In e.gu.aﬁ cipeles (@r in Same. Cfm[é‘)a
il Lo sves dre egua,ﬁ then theis. chords are
ezual.

éhai is I‘F arc A’_‘B = Aarc P’& then AR =FQ
Ezuaﬂ, arcs @ongruent arcs)

Twe arcs of the same circde ©r con&ruenf
Circﬂes) Aav:'nj e.zua_ﬁ, heasures are cd@d
esual arcs @onéruenf arcs)
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me_ore.mé':—- In e.zu_aﬂ, c,l'rcles Cor in the same

circle), if tuwv arcs subtend egual an;le.:
at the centre, Jche.g are. egual.

that is
1t Z2APB=sZtgy
then AR = ¢}

_g_on VeYSefg, A B

I¥ two ares of egual circles (or inthe same.

c.irde.) aAre. e_guaﬂ,, the subtend E’-ZM
angﬂe; at f:he. Ce,nfre.. Cy

56, In same. cirde @r of egua.ﬁ circles )
) Ezuaﬂ, chords subtend esual a

at the centre of the circle.

2) egual anﬂ?ﬂe.: at the centres make.
egual chords.

njle..s‘

Diameter

XT>

Segment Point of contact
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Example 1 Let AB be a chord of a A " R
Crch;e. with centre M and radius on loem

= lOCm. C

Dl's{ame. from Ce.nffe. i'o chordz'écm

We know that }De,r}?endl'cday to the
chord from the centre bisects the chord,
5‘9/ mB - J_): AB

Now, drom r:‘(?fni‘-dﬂ(ffed ABEM , we have

meg = IGO)L_@)Z- = [floo-36 =6y = &cun

N
Example2 Given: MN and ML aye.

c,hoy‘d.c me a Ciroée, L&(H’) cenfrep
ond MN=mL and PQL my P
and. PRL ML i
AN and RL are d’uined, " E
To Prove :- & N = R L

R
Progf =~ PR LML = A isthe mid point of me
Tﬁere.-eore,, mp=AL = AL =1 mL

it

Simidarly, PQL my > BN = L MN

But ML=MmMN = AL =BN [ chord m| = chon/mNj
nf.m, e.zua_a, chords are c‘zgca'g)(jsfdnf‘ from the
centre = PR = PA

Now, PQ = PR CboH\ are. radil ]
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class Q, mafhe_ma,{fc.g Ms.Reena
Since PA=PB and PR = PQ

= AR = BR - —- - ()

Now, In A LRA and ANQR
AR = 84 (From (iis)
EN = AL (From (]

£ RAL =ZA&8N =(90°each)

Therefore, DLRA = ANQB _Csﬁs axfom afcmgruen;/]
‘S&) & N= KL @kcf)

Example 3 Let o be the Ceh!’:re_ A m B

01€ H‘le. Cc'raﬂe. and ﬂe.i' h’;s radfu_s g, \
be suem. )
Draw oL 1 AR and om i ¢ o C\T/ib
Then, AL =LAB = 5cm and
CMm= Lcd = [2¢m
. 2

Since ABllc> , then points o, L, M are callinea,
and_ 'ﬂ'he_ye,ﬁore./ Lm = 17—&7}1

Let oL =x cm. Then , om :'-Q?—-x._) cm
Join 0A andoc . Theyy oA = pe = B dobs
Néw, from Mc?f't —a’gﬁeaL BoLA and Aomc,
we have @B =©F +@LY  (By Abhagoras Ti)
ard (0c)* = EmY* + @ m)*
=) ¥ = X*HEP == (I
At = Q’-Z—-)Qz'-f- (2)* - —- (i)
=) X*+()* = Q}—-x_)l 2% Q:rom P anﬂ@k’ﬁ]
=) X" +25 = x*_3Yy 4433
=2 3Yx = Yo& = M =)z
On subsh’éu{'inj X = [2-h(i>, we gei % =13cm
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