Center

=3 -I-'.-.'---'l-["'l'—

{(K.B)
(i, HR 2014 UR\/'“le D.G.K 2014, 16)
1.l 'alset pipoints on a plane which are
¢unlistant from a fixed point from a circle”.
Or
Locus of a point in a plane equidistant from
a fixed point is called a circle.

Centre of the Circle

(K.B)
“The fixed point is called center of the
circle”. In the given figure, O is centre.

Radius of the Circle (K.B)

“The distance between the centre to any
point of the circle is called radius of the

circle”. In the given figure, mOA s radius.
A

(LHR 2015)  (K.B)

“A line segment which joins centre to any
point of the circle is called radial segment”.

In the given figure, OAis radial segrnent.

n {1K.8) |
(LHR 214, 15 | 15 JRW "010 FS”Z&R 1

SWLZO]u, DIGK 2014) | |
“Boundary of tl e r,Ichi.e is'ce th
circarisference” )

OR

Selts the length of the segment joining all

the points of circle is called circumference”.
Circumference is measured by the formula
2zr , where r is the radius.

_are chords N

|

CHORPS\OF 4 CIRCLE

Arc of a Circle (K.B)

(BWP 2014, RWP 2014, SGD 2015, D.G.K 2015)
“It is the part of circumference”.

4
D
B

=

(K.B)
(LHR 2016, FSD 2015, SWL 2016, RWP 2014)
"An arc which is greater than semi-circle is
called major arc”. In the given figure,

ACB is major arc.
(K.B)
(LHR 2016, FSD 2015, SWL 2016, RWP 2014)
“An arc which is less than semi-circle is
called minor arc”. In the given figure,

ADB is minor arc.
(K-B)
(LHR 2015, GRW 2014, MTN 2014)
“A line segment whose two end points are
any two points of the circle”.
OR
“A line segment which joins two points of

the circle”. In the glven f"ure ,'\B aind J\)

(K.B)
“A chord passing through centre of the
circle is called diameter”.

OR
“The largest chord is called diameter”. In the

given figure, PQ is diameter.
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Segment of a Circle (K.B)

“A chord divides a circular region in two parts
called segment of a circle”. In the given figure,

AB divides the circle into two segments.

B B Jncuill (K.B)
" | MUHR 2016, FSD 2015, SWL 2016, RWP 2014)
“Circular region bounded by a chord and minor
arc is called minor segment”. In the given

figure, shaded part is minor segment.

(K.B)

“Circular region bounded by a chord and major
arc is called major segment”. In the given
figure, non shaded part is major segment.

Sector of a Circle (K.B)

(LHR 2014, GRW 2014, 17, FSD 2014, SWL
2015, 16, D.G.K 2015)

“Circular region bounded by an arc and its two
corresponding radial segments is called sector

of a circle”. In the given figure, AOB is a sector
of the circle. - :

Central Angle of an Arc (K.B)

“An angle subtended by an arc at the center of
the circle is called central angle”.

Or
“An angle formed by two radial segments at the
centre of the circle is called central angle”.
In the given figure, ZAOB is central angle

of AB.
A

Statement:

One and only one circle can pass through three non-collinear points.

Given:

To Prove:

One and only one circle can pass through three non-collinear

points A, B and C.
Construction:
Join A with B and B with C.

(FSD 2015)

F
. . . 0O .-*""H
A, B and C are three non collinear points in a plane. =\;._

|4, -

Draw DF L bisector to AB and K L bit ec*o. i0 3¢ Su DF bnd ]-h/ fdl'ﬁil()t paraIIeI
and they intersect each ottir! at p0|r- 20, Also join A, B and 'C \with rOInt 0.

Proof:

-‘IM&’“\IMI

Every point on ‘l? = s equidistant from Aand
B_ L] ! 1 11 1 1 ._. =

o[ Th i duter ®ICA =mOB — (i)
VIR -
\

Similarly every point on HK is equidistant
from B and C.

In particular mOB =mOC — (i)

- Reasons
DF L bisector to AB (construction)

HK is L bisector to BC (construction)

KIPS NOTES SERIES
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Now O is the only point common to DF and
HK which is equidistant from A,B and C.

i.e., MOA=mOB =mOC : Usinafi)nc (i)
However there is no such other (01t excest .
0.

Hence a circe vuith\centie © andradius Q4 wii! b.a'sa tnrough A, B and C.
Ultimately thereliz only drie circle whicih-passes through three given points A,B and C.

m - (RWP 2015) (A.B)
o, Glatgraans | O T
J | 15 A straight line, draw from the centre of a circle to bisect a chord (which is not a

diameter) is perpendicular to the chord.

Given:
M is the mid point of any chord AB of a circle with centre at O.
Where chord AB is not the diameter of the circle.

To Prove:
OM L the chord AB.

Construction:
Join A and B with centre O. Write ~1 and £2 as shown in the figure.

Proof:
Statements REERN

In AOAM <> AOBM

mOA = mOB Radii of the same circle

mAM = mBM Given

mOM = mOM Common

.. AOAM = AOBM S.S.5=SS.S

—msl=ms2 > (.) Corresponding angles of congruent triangles

ie., ms1+ms2=mZAMB =180° — (ii) Adjacent supplementary angles

. MA1=ms2=90° From (i) and (ii) _ Y

ic,OM | AB N AN G\
T Oewlbsogri |\ | A
Statement: P atfaRIRORID =N

Perpendicuigr from the-garitre.f/a dirdz on i ciherd Hisecs it.
Given: AR AR B\
AB s the'choid of ¢ circle iwitih centre at O .
o Sodhat OV |\ L thord AB .
A J.I. -._'.ir.‘j._F F(AIIHZ B S _ -
M is the mid point of chord AB i.e., mAM =mBM

Construction: A B
Join A and B with centre O.
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Proof:
Statements Reasons

In Zrt A> OAM <> OBM )

mZOMA = m£ZOMB =90° Given

hyp. OA = hyp.OB. ' Redii OT the sarrie ¢irgie

mOM = mOM:- /Chnlron ]

- . AOAM = ASRIM | I L tA~ HS=H.S

Hence, mAM =mBN! | ! Corresponding sides of congruent triangles

=5 (UM 3¢ ci@ {he chord AB.

dor (K.B + U.B)
1 Bisector of the chord of a circle passes through the centre of a circle.

(K.B + U.B)

The diameter of a circle passes through the mid points of two parallel chords of a circle.

Q.1 Prove that, the diameters of a circle bisect each other. (A.B)
Given

In a circle with centre ‘O’, AB and CD are two diameters.
To prove
AB and CD bisect each other.

i.e O is midpoint of ABand CD.
Proof

Statements | Reasons
OA=0B — (i) Radii of same circle
AOBiis a state line
-.Ois midpoint of AB — (ii)
SimilarlyOC =~ OD As in (i)
Or O is midpoint of CD

Hence ABandCD bisect each other. From (ii) and (iii)-sach othier ([}

Q.2 Two chords of a circle do not pass through the centre.PrGve, that théy-vainat isect
each other. _ ) \ \ "7 (A.B)

Given N\ AARIARRERE
In a circie wwh centre~U™cho 4 7AB ani r‘h\,.d CD iriiersect each other at point P.

To prove \ R
P is geithe; mil 1po ne oy yr norCD A D

. Corn "illlf‘ﬂon ; S .6
A rgw OK L AB andOH L CD.

T
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Proof

CH

AK =
mAK =mBK =mKP + mPB
<P is not midpoint of AB — (i)
Similarly '

~ HD .

Or mCP +mPiH =m=D! |

5, Flisnprimigpaint or CD — (i)

Statements

BK

[ ||\ 538 and CD cannot bisect each other.

The 9.2

From (i) and (ii)

SFB= mKP 4 :PB

Q.3

If length of the chord AB =8cm.

diameter of such circle.

Solution:

From the fig, m£ZOCA =90°
(OC L AB, L isshortest distance)

mAC =mBC =4cm,
From A OCA,
(OR)" =(Ac) +(oc)
= (4)" +(3)
=16+9
=25
Taking square root on both side
(OA) = V25
mOA= /25

mOA= 5cm

Its distance from the centre is3cm, then find the
(A.B)

(GRW 2014, D.G.K 2014)

Since OA is the radius then diameter = 2m OA

Result:
Diameter = 10cm

= 2(5cm)

Aw B

"H. -

Calculate the length of a chord WhICh startds ata di otdﬂce ~cn fr )m tm tartes uf a

circle whose radius is 9cm-,
Solution:

-

Here L— m 00 28t AL
rlb 9(‘ .,-Ir .). .nux\.

From AaOL

- [mAZ)\= md«) —"(11]66)2

=(9)° —(5)" =81-25
=56
Taking square root on both sides

B
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mAC =/56
= 24/14cm )
mAB =2mAC - C is midpoint of AB /ithen by thecreim- 912 |
= 2(2\/1_4cm) ' . )
:'4,‘/]__Jcrn . | '.
TheoremJNANNIRINE (MTN 2015) (A.B)

If two chords of a circle are congruent then they will be equidistant from the centre.
Given:
AB and CD are two equal chords of a circle with centre at O.
So that OH L AB and OK L CD.
To Prove:
mOH = mOK
Construction:
Join O with A and O with C. So that
We have ZrtA*OAH and OCK.

Proof:
Statements | Reasons
OH hbisects chord AB OH _L AB Perpendicular from the centre
of a circle on a chord bisects it.
ic. mﬁ:%mﬁ (i)
Similarly OK bisects chord CD OK L CD Perpendicular from the centre
of a circle on a chord bisects it.
i.e.,m&:%mc_o(ii) IR N ~AN (O
ButmAB =mCD (iii) Vo ] Givend
HencemAH =meK (iv)  — \ \/ /| | = Using (1,15 & (iii) =
Now in ZrtASOAH oK | || T )~ GivenOH L AB and OK L CD
hypOA=hpOC, | || | L Radii of the same circle
_ RR TR AT - Already Proved in (iv)
J | N AOAH = AOCK H.S postulate
. — mOH = mOK Corresponding side of congruent triangles
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(A.B)

9.1(v) e
Two chords of a circle which are equidistant from the . < A1 Y
centre, are congruent. AR .
Given: : N _
AB and CD are two chords ¢f/a ciicle with nentre at.Q
OH As anG-OK LD ) sc th .nOI-' — oK
To Prove:
AL _mC D
o Cemgeretion
J [ %1 Join A and C with O. So that we can form
ZrtA*OAH and OCK.
Proof:
Statements | Reasons
InZrtA*OAH < OCK.
- hypOA = hypOC Radii of the same circle.
mOH = mOH Given
.. AOAH = AOCK H.S Postulate
SomAH =mCK (i) Corresponding sides of congruent triangles
— 01— — —
But mAH =§mAB(||) OH _ chord AB (Given)
. — 1 — .. — —
Similarly mCK :EmCD(m) OK _Lchord CD (Given)
SincemAH =mCK Already proved in (i)
.-.%mﬁ:%mc_D Using (ii) & (iii)
ormAB =mCD Multiplying both sides by 2

Q.1 Two equal chords of a circle intersect, show that the segments of the-ene are enual
corresponding to the segments of the other —_— (A 5
Given . \ AT WY (G,
In a circle with centre O 7AB and "ﬂ AEIWG Ph 7rds Dt the' pncle irf tersectlng at P such
thathB mCD . BYVAR
To prove PR s A
mMAP = mL)D(,rdeP mc‘D ) '
Consfrl.x,tlm ' ' .
_ J-- [ [\ Drayy GH < CDandOK L AB
AN

Join O to P.
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Proof

Statements

S — oo (12 b ([ A
mOH = mOK _ Th-9.(AB;C;)_) [ | ]

Also H is midpoint of CD and K s midpniziz 0f AB, .
In rt AOPH <At DPK . Wy e,

OH=OK | Ao | Proved
OP =~ QD 1RIEE Common
5 AQFH = AQRK S.A.S postulate
| [P ='RP — (i) Corresponding sides of = A®
mCP = mCH +mHP — (ii)
CH = BK — (ii) Both are half of congruent segments
mCP = mBK + mKP From (i),(if) and (iii)
=mBP
Similarly
mAP =mDP
Q.2 AB is the chord of a circle and the diameter CD is perpendicular bisector of AB.
Prove thatmAC =mBC . (A.B)
Given B

In a circle with centre ‘O’, chord AB and diameter CD intersect each “
other at point ‘P’, C 1 p

Such that CD L AB and AP = BP
To prove X

AC =BC
Construction
JoinCtoAandB

Proof
Statements | Reasons . o=
In AACP <> ABCP |~ (
AP — mBP OD L AB_ A striight line d._'q,\i\i-.frqﬁ "L_he,(':qnifé af & cizeleto bisect a
B chord (v¢hich isrotia diametsr) is pernendicidar fo the chord.
ZAPC = £BRG | | Rothr: 907(GD, AE |
CP=CP ., | \| |} 'r’l(;_rn‘ﬁ'ﬁ.f‘; -
;-'.\\‘TJP.-;, ARCP | '~ "S.A.S postulate
N EE - Corresponding sides of = A®
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Q.3 Asshown in the figure, find the distance between two parallel chords ABandCD. -
' BBy

Solution: - P _.. '\-\. :
Since mOE L ABandOF L CD thefi AE = 3rend GiF £ 4gnt v | W~

From A OCF, -
(mOFSRGRMETRY | I\

' ,{_\'1:&5_5)2:'25'4'16
(mcf)2 =9

(mOF) -5 o "

mOF =3 8cm
Similarly from A OAE,

(nOE' = (OA ()

= (5)-(3)
25-9
6

(mOE

—\2
(mOE) =
— 2
(mOE) =1

Taking sq. root
(m(ﬁ)2 =16
mOE = 4
Distance between parallel chords AB and CD
mEF = mOE +mOF
= 4cm+3cm

=7cm — (e~ (C
Result: Ao NN [ (o iy
. -y —5 | * W e
Distance between parallel chords AR ang-Ch= 76

el | ! ¢ '] |’ ! 1 5
. (L A T | L
e | - "'H.-'. L e 11 'u. '.. i |
| T R —y 1 e
._.-'. R o~ | 1 _."x \ —
7 B! ] ._. '._ | -
1 P 1 i 1 .
1 ] 1 AL L
i
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Miscellaneous Exercise 9

Q.1  Multiple choice questions - ™
Four possible answers are given for-the folhw iNQ-guestinn. T |cL (~/) the corieci ailswer.

Q) In the circular figure, AE|is caller+ - ! \ B _ (K.B)

(a) Anarc (b) A secant
(c) A chord (d) A diameter
(i) In the circular figure, ACB is called (K.B)
C
B
A‘
(a) Anarc (b) A secant
(c) A chord (d) A diameter
(iii)  Inthe circular figure, AOBiis called (SWL 2014) (K.B)
C
B
A
(a) An arc (b) A secant
(c) A chord (d)Adlameter Y \
(iv)  Inacircular figure, two chords AR and CD are ’q udls e nt fr 3n1 tne ct mre ey will be
B
': / / \

H/..

(a) Parallel (b) Non congruent
(c) Congruent (d) Perpendicular
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(v)

(vi)
(vii)

fyin)

(ix)
x)
(xi)

(xii)
(xiii)

(xiv)

| "'ﬁ d b

Radii of a circle are (LHR 2014, GRW 2014, SWL 2015, 16) (K.B)
(a) All equal (b) Double of diameter :
(c) All unequal (d) Half of anv.charci, | |~ _
A chord passing through the centis of a virzle-is cailed ' ; (K.B)
' - ) . (LMR'2015, GRW 2014, FSD 2018)
(a) Radius (b) Diametar '
(c) Cirgtirifelence : W4 (Y Secant
Right kasector'ofithie chordiofiacircie always passes through the (K.B)
ARIEE (SWL 2014)
(epRadius | ' (b) Circumference
() “Ceriire (d) Diameter
The circular region bounded by two radii and the corresponding arc is called (K.B)
(a) Circumference of a circle (b) Sector of a circle
(c) Diameter of a circle (d) Segment of a circle
The distance of any point of the circle to its centre is called (K.B)
(SGD 2014, D.G.K 2014)
(a) Radius (b) Diameter
(c) A chord (d) Anarc
Line segment joining any point of the circle to the centre is called (K.B)
(SGD 2014, ,MTN 1015, RWP 2015)
(a) Circumference (b) Diameter
(c) Radial segment (d) Perimeter
Locus of a point in a plane equidistant from a fixed point is called (K.B)
(D.G.K 2014)
(a) Radius (b) Circle
(c) Circumference (d) Diameter
The symbol for a triangle is denoted by (K.B)
(@ « (b) A
(c) L (d) D
A complete circle is divided into (K.B)
(a) 90 degrees (b) 180 degrees
(c) 270 degrees (d) 360 degrees _ X
Through how many non collinear points, a circle can pass? . <~ ' (& E)
) =N (' MRLT5)
(@) One (hyrawp 44 1 LS |

(c) Three \ = (c)N)na Wy

ll‘l!___f_lﬁl L5
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Differentiate between the following terms and illustrate them by diagrams.

)

Q.2
Q) A circle and a circumference.
Ans: Differentiaiion

e Set of pointswhich are eauidistant fmn
fixed point i3 cafied.cirqie

I‘r\\l\\\'i.l‘h‘ﬂ'g

31 |.e bengin.' ¢t all ~points on
“Circle(boundary) which are eqU|d|stant

from a fixed point is called circumference

o 1it iz'raph! Cd' Ficure

AR e

e |tis a constant value

A
Ans:

A chord and the diameter of a circle.

(K.B)

Differentiation

Chord Diameter

e A line segment whose two end points
are any two points of the circle

e A chord passing through centre of the circle is
called diameter

e It may/may not pass through centre of
the circle

e Italways passes through centre of circle

¢ It may/may not the longest line segment

e Itis longest line segment inside the circle.

(i)  Achord and an arc of a circle. (K.B)
Ans: Differentiation
Chord | Arc
e A line segment whose two end points | ¢ Any portion of circumference is called
are any two points of the circle an arc
e It lies inside the circle e Itis part of circumference
e Itisstraight line e Ita curved shape
(iv)  Minor arc and major arc of a circle. (K.B)
Ans Differentiation
Major Arc
e Itisbigger than minorarc A Itz smlles tiel) majf)r arc'
e Major arc is always g@i,'er_ b ar) Ve 'Vlc_]-;‘ ;G_I:_ alweiys Ie is.than semi circle
semicircie) ant N | /™ B
/,/‘—\\“ \ \ A= //,* ~\\\
. . . y .
NN o ) ,'
I J.l L% A\\ &/2
S~---B D
ACB is a major arc ADB is a minor arc
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(V) Interior and exterior of a circle.

Ans: Differentiation -

Interior of the Circle

e All the points which lie irsice i’ the

circle farnt interior of'the, cirtle

“\Allthe soini whieti lig altside of the circle

_ieim exterior of the circle

(K.B)

1I- ——
08 Fgia®

e Itincludes the centre f the diicie

It does not include centre of the circle

It is outer part of circle

(K.B)

Ans: Differentiation

Sector of Circle

Segment of Circle

e “Circular region bounded by an arc
and its two corresponding radial
segments is called sector of a circle”.
In the given figure, AOB is a sector of

the circle.

“A chord divides a circular region in two
parts called segment of a circle”. In the

given figure, AB divides the circle into

two segments.

e |t does not include any chord

It includes one chord

e Italways included centre of the circle

It may/may not include centre of the circle

A

B
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CUT HERE
: SELF TEST
I Time: 40 min - f Mairics: 2=
I Q.1 Four possible answers (A), (B), (C) &'([) to cact! quastion ‘ar: Jiven, walrk the
I correct answer. \ oo~ \ - (Tx1=7)
I 1 In the circular figure, ACBis caizar e
(A) An-arl Vo4 (B} Asecant
: © At || L TN (D) A diameter
! N 2
| JI I | A@
| I
| 2 Right bisector of the chord of a circle always passes through the:
I (A) Radius (B) Circumference
| (C) Centre (D) Diameter
I 3 In a circular figure, two chords AB and CD are equidistant from the centre. They
I will be:
B
| y
| A
|
I CTP
| (A) Parallel (B) Non congruent
I (C) Congruent (D) Perpendicular
| 4 The union of a circle and its interior is called:
I (A) Diameter (B) Chord
(C) Circular region (D) Circumference
| 5 In the adjacent circular figure with centre O and radius 5cm. The length of the
: chord intercepted at 4cm away from the C(Bantre of this circle is:
| ,
I A
|
I (A) 4cm - f BLéem [y \W Y| ( A0
: (C) 7cm \ @ gem A NN NN T
: 6 In figur_e the projectilon of aline s'3gq'.er‘_t i._“,LE‘or. g lind.segrnent.AB is the portion.
I L .'. \ .'. |1 3 e |
L1 ] ]
AN - AE FB
I - cE (B) OF
il - (C) EF (D) AF
o The triangle with sides 8cm, 15cm, 17cm is:
I (A) Acute (B) Obtuse
(C) Right (D) Can’t determine
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<

CUT HERE Q 2

(1)
(i)
(iii)

(iv)

Q.3

Give Short Answers to following Questions. (5><2:10)_ _
Define circle. P -
What is the difference betwean mi.1(_31 se_g.r'r.'._-_em,_q.m-' rqa;j ol se,g.pe_r.l't?
Differentiqte|betweeniricerior ana exterior'af a viic'eand i'IIust-rate 'thém by diagrams.

Ina trial-lg;_e:A-B'C-r:a.l!_CL |ete! ;néE -Whén mAB = 6cm, mAC = 4cm, m/A = 60°.

l:.r: ) riangle A.\.BC, mBC = 21cm, mAC =17cm, mAB =10cm. Measure the length of

projection of AC upon BC.
Prove that, 8
A straight line, drawn from the centre of a circle to bisect a chord

(Which is not a diameter) is perpendicular to the chord.

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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