After completing this unit, the students will be able to:

<

Solve problems by using the properties of a circle:

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

A straight line, drawn from the centre of a circle to bisect a chord (Which is not a

diameter) is perpendicular to the chord.

Perpendicular from the centre of a circle on a chord bisects it.

If two chords of a circle are congruent, then they will be equidistant from the

centre.

Two chords of a circle which are equidistant from the centre are congruent.

If two arcs of a circle (or of congruent circles) are congruent, then the

corresponding chords are equal.

[f two chords of a circle (or of congruent circles) are equal, then their

corresponding arcs (minor, major or semi-circular) are congruent, )

® Equal chords of a circle (or of congruent circles) sg% /&3\1@@@@‘ the
centre (at the corresponding centres). o T\ \"’ \: (£29

® If the angles subtended by two ¢ , @%\r@t& gruent circles) at the
centre (corresponding centra T.% the Chords are equal.

Apply concepts of chords an ﬁ.k’ ircle to real life world problems (such as

Q

Circle: A circle is the set of all points

decorative features, rgih es, and roller coaster track).
- = L h —

Circle and its Components

at are at the same distance from a fixed point,

We also define circle as:

A circle is the locus of a point in a plane which moves in such a way that its distance

from a fixed point is always constant,

Radial segment Circumference

The line segment joining any point of | The length of the boundary of a circle is called
the circle to its centre is called radial | circumference.

segment -and its measure is called

radius of the circle. C = 2nr

Radial segment [\ Circumference




Chord
A line segment joining any two distinct
points of a circle. In the bel figure..
AB is a chord of the circle \\ N\

Semi-Circle
A semi-circle is half of the circle, that is
a figure bounded by a diameter and
circumference cut by the diameter.

\E'L?It
,&\ \ﬁ% e trc of circle is
dﬂ{ diameter.
L
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Arc

Any part of the circumference of a circle
is called an arc. ABC is an arc of the

-circle. Similarly, AB and BC are also arcs.

\r@@@\@\ _______
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ajur Arc

A major arc is an arc greater than the arc of a
semi-circle. ABC is-a major arc.

B

A — B
0 \
Minor Aﬂ: O\::i I'E‘n\
A minor arc is an ar U%
than the arc of\% e. ABC is a
minor arc.
A C
B
~ Segment:

The area (region) enclosed between a
chord and the arc which it cuts off is
called a segment of the circle.
Sector:

The area (regmn) enclosed Pé

radial segmc Src of a

circle is called Wﬂr ufthe circle.
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Angle in the Segment:
If a point on the arc of a segment is_ . o ,--i \a\§
joined with the end points of a cpord 1!3{:‘HH \/ \uﬁ .HlH ( ) W
angle formed by the Ime se E\ S p’\lj\-#\f ~%
drawn is called angle Jmc ﬁagﬂmﬁ

ZACB is an anglp\ih\ segment ACB

This is also called” cnrcu-m angle.

Angle Standing upon an Arc:

If a point on the circumference of a

circle is joined to the extremities of an

arc, the angle so formed is said to angle

stand upon the arc.

Secant Central Angle
A straight line cutting the | If the extremities of an arc or of a chord are joined
circumference of a circle at two | with the centre of a circle, angle so formed is called
distinct points is called a secant. | a central angle.

AB is a secant, ZAOBisa central angle of

H\'\UH l“\\
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T 'ﬁAf% &D&?"ﬂﬂ: ACB.
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Key Concepl Sum of central angles
The sum of the measures of the central angles of a circle with o
no interior points in common is 360°. "

le. mZl +m4L2+ mZ3 = 360°

_ Key Concept
Definition | An arc whose central |An arc whose central| An arc whose central
angle measures less|angle measures greatcr angle mc[,:ssl,rﬁﬁniﬂﬂ"
than 180°. than 180°. —~M[2\C
# 3#‘\," n‘ill'“-. ' '
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Examples
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Challenge! . -TF [CO RN

What is the difference between chord \s Q\

Ans.Chord is a line segment joi Eﬁg ine circle. While secant
is a straight line cuttmg tlﬁgm Gf a mrcle at two distinct points.

\‘” \=a A

Do you know? <[\ N

(i) Circles wfth same centre are called
concentric circles.

(ii) Any two circles are similar,

(iii) A circle whose radius is zero is called point

circle.
EXW Theorems (Properties) of a Circle

1. One and Only One Circle Can Pass Through Any Three Non-Collinear Points.
If A, B and C are three points not in the same

straight line, then one and only one circle can pass

through A, B and C.,

Note

e A circle cannot be drawn thmugh m@tf&\fw@@

points in a straight line. x

e If two circles have lh en they
coincide. w"w\

e Two cm::I&F nut intersect in more than two
points.

Example 1: Prove that a unique circle can pass through the points A(1, 1), B(4, 2)
and C(3, §).

Sol. We will check the points are non-collinear by using slope formula.
ek g ]
Slopeof AB=3-173
Slope of a5 T
Slope of AB = Slope of BC - ug.\\
S\ (€0
Hence, the given points are nnn—cnlllm:aﬁand” qmqug’ﬁ ‘ié‘fgﬁfﬂaﬁkﬁmugh them.
Remember! \ T\( QIEI
If A(xy, y1) and B(Kz. }‘2); 1"1 XI'L "n"n II._ }
AL Y: Y.
then Slope of % "Ku x X,




circle of the arch that mDB = l‘;

2. A straight Line, Drawn from the Ceutre of a Cm:l ﬁwhich is
not a diameter) is Perpendicular ta t}le ﬁ t S C‘ S5
If AB is any chord (not a dlarncter) a Aepts _

such that mCA mCB th

Example 2: In a ¢ m is blseu:ted at point P
by a line frn &j ]-E‘O Find mOP if radius is 5 cm.

Sol. Since tnangle APO is right angled triangle. 4
So, by Pythagoras theorem 4

(mOA)' =(mOP) +(mAP) Y attl T
5*=(mOP) +4? _
25=( m@}1 +16 G

[mbT’] =25-16=9

mOP = 3cm
3. Perpendicular from the Centre of a Circle on a Chord
Bisects It.

S %k RIS

Example 3: Id@\ lar fountain of radius 8 m, a pipe
AB spans across the fountain. If mAB = 12 m and O is

centre of the circle. Find the distance from O to the chord

AB. {0l Tageege U
~ Sol. Given that mAB =12m 4 i
Distance from O to chord AB is perpendicular so by . =
theorem, M is the mid-point. R 2 -
mOM = J( mOB)' —[ mﬁﬁ)z [By Pythagoras theorem]
=\/(8)" —(6)" =64-36=+28
=529m

Example 4: Chord AB of 24 m is across a circular arch of,

radius 13 m. Find the height from the SL" gﬁﬂ
Sol. mAB = 24 m across a c}n&v

DMLABWMED%MA mMB~T—E2m
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Now.  (mON) (D) ~(nE] oy PimaepedeaeT
(O}, O ) %@@Wﬁ

B
R
69— 144

mOM =
YR
=\25=5m

4. If Two Chords of a Circle Are Congruent, then they will be Equidistant from
the Centre. '
If AB and CD are congruent (equal in measures) chords of a
circle with centre O, i.¢,. mAB=mCD,OM L AB and ON L CD.

then mOM = mON

Example 5: Two equal-length ropes (chords) are tied in a
circular playground. One is 8 m from the centre. Where
should the second be placed?

Sol. Since chords are congruent, they must be equidistant from the centre. S second
chord must be 8 m from the centre. @{@
e
A

5. Two Chords of a Circle which are E if@@@%aﬂ of & Circle, are
et

Congruent. ') —
If AB and CD are char ith centre O,
OM L AB, O ! I'?'IOM =ﬁ, then AB=CD i.e;

Example 6: In a circle with centre at F, mNP = 12 cm and
mEF = mFM. Find the length of DE.
Sol. As mEF = mFM

4o DG = MNP (Two chord of a circle which are equidistant | D
from the centre are congruent. J
_mﬁ=l2cm_ .+ mNP=12cm Q
Since the radius bisects DG, so
~  mGE=3mDG A

=~%(I2cm_}=6cm

o @ Ii -

r‘x\JI
fﬁ;ﬁ‘é symmetrically 4 cm
gth of the other?

stant from the centre. therefore chords are

Example 7: In a round table design, two
from the centre. One chord) wel(t%%’j
Sol. Since both decn_ra;\\ijvr%%@
congruent, wﬁ\}\]\i ﬁ\‘{ﬁj O

0

So, the le second chord is 14 cm.




1. Calculate the length ntﬁm feh \_éta;u&s al a dlstance of 5 cm from the
centre of a nlrnla I]npau‘adm 13 cm,
Sol. Let NP €
AB is I‘PE{: chord of the circle with O as centre,
Distance of chord from centre (DM J =5cm
Length of the radius (DA) =13 cm

Since triangle AMO is right angled triangle

So, by pythagoras theorem
(mOA)" =(mAM)’ +(mOM)
(137 =(mAM) +(s) -
169 =(mAM) +25

169 - 25 =(m?iﬁ]

(\\w

(__,,H-d

, Wc \©

(mAM) = iza

mAM =12 cm

Smce OM L AB, So OM bisects
AM )+m(MB)
12 cm+ 12 ¢cm

S
i; |
Do/
=24 ¢m

LK 1 C "Lt
So, Length of the chord = 24 cm

2. In construction, three steel rods are fixed at points A, B, and C (not in a straight
line). A circular hoop needs to pass through all three. How many hoops can be

used?

Ans. Since three points A, B and C are non-collinear points. According to the geometric
theorem of circle, only one circle can pass through any three non-collinear points. Thus,

only one hoop can be used.

3.

centre of the park.

Sol. A and B are lamp posts on the edghbfﬁm{itﬁm‘a\gdaﬁ 'of !

centre of the circle.
(DA) = [P
_}JM;

'.l, I"".

\x\\k‘ ASY

In a park, lamp posts are 14 m apart on the edge
of a circular part of radius 10 m as shown in
figure. Find the distance of the chord from the

4 Tm M Tm

B

G‘LdIUS 10m and O is the




M is the half of AB as OM L AB F@@@ﬁ
R e ¥ L0, il
OMA is a right angled %& %ﬁ(f ~ 5l= (mOM)

So, by Pyﬂlhaguras t
[m@ 2 mAM + m DM

mOM =7.14m
(10)* = (7" + [mOM] So. the distance of the chord from
100 =49+(mﬁ1')3 the centre of the park = 7.14 m

4. Ina circle, chords AB and CD both have length 10 cm. If the distance from the
centre to AB is 6 cm, what is the distance from centre to CD?
Sol. In a circle AB, and CD are two chords O is the centre of the circle.

m(AB) =10 cm >
m(ﬁ) =10cm

n(A5) - m(cD)

If two chords of a circle are congrucnt then they wi W

be equidistant from the centre. @
Distance of AB from Wjﬂ% 0

Distance of CD fro .
5. Two huWﬂ rilled 12 ¢cm apart on a circular tabletop of radius
10 cm e perpendicular distance from the centre to AB. ’

Sol. Let OM is the perpendicular distance from the
centre to AB. A and B are two holes drilled on a

circular table top. ; o
0A) = ; S
m( ) = 10 cm (radius) )
m(ﬁ] =12 cm A N J2em M B

Since OM L AB, So OM bisects AB
YV 1
m(AM) =3(mAB)

= Lyi2em -"’
2 _ e\ @R
=6cm \l 53 N '
OMA is a right angled tri
(mﬁ)2 =(m




100 =36+(m0_M-)2

(mDM] =100 - 36

mDM lﬁ‘
\J NN
Jx
(mOM) Ve }J_
mOM =8cm
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So, the perpendicular distance from centre to AB = 8 cm

6. Achord 8 cm long is at
of the circle.

Sol. Let OA is the radius of the circle with centre O.
mOM the distance of the chord from centre =
Since OM bisects the chord AB as OM L AB

mAB =8cm

mAM =(mAB)

=

% % 8cm
OMA is a right angl

So, the pytha
(m§5 . (?mm)’ +(mOM)

(mOA) =@y + (3)°

7. In the given figure,

mBC = 3x units. Find the value of x.
mCD = 121 units
= 3x units

Sol.
mBC

AB.LCD.so AB bisects CD

a distance of 3 cm from the centre. Calculate the radius

3cm

Sl

() -

mcD = 121 units and




9. In a circle with centre at 0, the perpendicular distancthh thords PQ
and RS from the centre are 6 cm. If the glh?gth \dp r,l:f PQ15 18 cm, find the

length of the other chord. |\ f 7 '\{ 0\
Sol. Let O is the centre of the) ﬁ\kiﬁl 'OL are
perpendicular distang; e]s;cﬂ@ PQ and RS from

centre r:spectw\v:ﬁj\ NJ
mOK =mOL =6 cm
mPQ chord = 18 cm
Two chords of a circle which are equidistant from
the centre of a circle, are congruent

So mPQ__ =mRS
If mPQ =18cm
then mRS =18 cm

8. Aline from the centre of a circle cuts a 10 cm chord at right angle where radius

of the ci+cle Is 6cm. What is the length from the centre to the chord?
Sol.

AB as the chord of a circle
with O as centre

T"(IE) chord =10 cm

(OA} radius=6cm O
Since OM L AB. Sn SW
N
then, WG VJ_

OAM is a right angled triangle
So, by pythagoras theorem

(mOR)" = (mAM)’ +(mOM)
(67 =(5) +(mOM)

36 =25+m(OM) SR
—m——? T ) r{:h'i::"j,lﬁj
(mOM) =36-25 r f"”-”“‘{ﬂ? A\~
Q A\ g\\ﬁ:}, ‘1 s
.nDM] =11 'I'*.”r,ri"fj, \V v
J(mOM)’ Jﬁ M“ Y
tl ‘Fﬁ 33?21‘“

So, thus, Ienﬂ M?ﬁ centre to the chord = 3.32 cm




10. In a circle, a perpendicular is drawn from the ce ‘-qu@!@ﬁﬁﬂﬂ. It
mAB = 12cm, What is the length oliqanli;saaﬁmﬁ iﬂm v
Sol. Let O is the centre of a clrclg\h = \j-_:}g_.'_e" :
AB is the chordan qu ‘:LY, :Berhéndmular to chord AB
{cﬁord} =12cm
Since, is OM 1 AB, So OM bisect chord AB at point M

Thus mAM = mMB [miﬁ)
mAM =%{mh3) =-;—><12cm
=6cm coabuil
So mMB =6cm (AM = MB)

Thus, the length of each segment after bisecting = 6 cm
11. If Two Arcs of a Circle (or of Congruent Circles) are Congruent, then the

Corresponding Chords are Equal. y.
WIS w
In the circle with centre O, APB = COD and rﬁB ﬁ&
their corresponding chords, thl;n, AB = = \ [ 0 T U
r | I‘I, tl\

—

Example 8:

In a circular gard rﬁ)ﬁ Elécnratwc llghts are placed \ s
such that the arcs\b pajr (A and B, C and D) are equal 4 ' :
in length. If the straight-line distance between points 4 and Bis8 P

metres, what is the distance between points C and D?
Solution: Given that
mAB = 8 metres
Since the arcs AB and CD are congruent, so their chords must be equal.
mAB = mCD
Hence, mCD = 8m
12. If Two Chords of a Circle (or of Congruent Circles) are Congruent (Equal in
Measurement) then their Corresponding Arcs (Minor, Major) are Congruent.

If circles with centre O and
O’ are congruent and
Chord AB = Chord CD,
then APB= CQD ;
Example 9: Find the value (i \
given figure, \ J_J ‘?ﬁ'ﬁ \ ) '{w\
Solution: Given, [lgEt*J NN
Chord PQ = Chord OR = Chord RS




As, we know that equal chords have equal arcs.

. Arc PQ = Arc UR = Arc RS, SN
k \ R\R\\

But Arc PO=3¢m
. Arc OR =3 cm and Arc %‘ﬂ\i{nm\\\ t\\U

Fn:trn figure, we have L

Arc OR *M\i@

Jem+3cm=x .
x =6cm

13. Equal Chords of a Circle (or of Congruent Circles) Subtend Equal Angles at the

Centre (at the corresponding Centres)

In the circle with centre O, m 48 = m(CD, chord 4B

and chord CD subtended £ZAOB and respectively at the n
centre O, then mZAOB = mZCOD .

Example 10: In the given figure, pr is a diameter of circle. .75;,;
a‘l

= rw"‘
ImeQ m_%? mﬁ‘ mE,then in g\ \\\AU'

Solution: mPQ =mOR = m f(ﬁk A,
S mLPOQ=mZQOR = 0
(equal chnrds hay ﬂ t the cemre.')

—

mZPOQ) OOR + mZROS + mZSOT = 180°
4a = 180°
a =45°

14. If the Angles Subtended by Two Chords of a Circle (or Congruent Circles) at the
Centre (Corresponding Centres) are Equal, then the Chords are Equal

In the circle with centre O, 4B and D are its chords, they

subtend £ZBOA and ZCOD respectively at the centre O, of the B D

circle such that m£BOA = m£ZCOD, then m 4§ = m(CD

Example 11: In the given figure, find the value of x.
Solution: From the given figure
mﬂﬂﬁ mZCOD = 85°

. If central angles are eqt@
also equal.




Solv

1. Inthe given figure, it mPQ = mQR/=\
and mZPOT = 70°, thqm:%ﬂﬂh \8

Sol. mPQ = mOR = miRREomST (Givens)
mZPOQ = Mﬁb& =mZROS=m£SOT(equal chords p
have equal angles at centre)
Let each equal angle =6
mZLTOP = 70°
We know
m<POQ + m£QOR + m£ROS + m£TOP = 360°
0+8+0+0+70° =360°
40+ 70 =360°
44 = 360°-70°
40 =290°
8 =290°
4o
S IC '@\_‘{;FQC@E“F
o+& & N\nighil )/
of) \{@ A ON=2E
Put ) ﬂ“\; =70 50
Nl g 5% =x
ﬂ@WWJ 145° =y
i x =145°

2. In the given figure, find x and y
Sol. mAB = mBC = mCD (Given)
MLAOB = m£BOC = m£COD
(equal chords have equal angles at centre)
Let each equal angle =0
mzCOD = x (Given)
Add there three angle
MLAOB + m£BOC + m£COD = mZAOD

O0+0+08 =30
6+ 20 = 30
O+154° =30 \ TN [(BAe=
N WAWSWLY/

1542 =30 O
_fi\"w’ ;’K \

1540 ;\\:\mww AN
~ 11 \
3

o] .-.,J L=
RS
“nﬂ |'\:|_,| —I ’JI A =77°

L~
Fm
)




e e — s
' put® =x (Given) J;Ig}
X —;7"@ ‘i"q H\S\A )

,,ﬁ \:’ *‘
AB=BC= CD{If Chndi rﬂ\" c“angrucnl then corresponding arc are
congruent)’ \‘I_F\Jf
lzetiﬂ—\ ‘of each arc = x cm
Add there ares

AB+BC+CD hD
zHz+z =3z

Now

z2+2z =32
2Z =y

z+y =3z
y =3z-z
y =2

putz = 3cm
y =2(3cm)
y =6cm’

So, x=77° y =6cm —

=)
/-"’

3. Find the values of x and y in the gi ﬂgur;ap\ ,‘
such that mAB=mBD \ \‘B&&B \\ )
Sol. mAB=mBD {Gwen%émg \*va
mZLAOB = }Equal arcs of a circle \
subtened :qua‘l\d at center) o
2

mZAOB = 80° (Given)
mZBOD = x+52° 3
put these values in (i) 2 cm
mZAOB = miLBOD
80° =x+52°
80°-52° =x
28° =x
x = 28°
mAB =6cm (Given)
mBD =2cm+ycm (Given)

mAB = mBD (Given) ﬁf'n.j'/"f
6 cm = 2 cm + y __,..\ C:I: o 1;Il||| ".Id-".I Il'.ll ‘\j‘.ﬁl\l\\? | s
iz 57 eI
4cm

xﬁﬁi‘ﬂp ot

So, x =28°% y" -4crn




4. Two congruent arcs in a circular track subtend angles of 60° gact{ aum@ﬂlre

If the length of one chord of the circle is 10 gwmm ienm‘n of other
chord? _\Irﬂ\ id l\f\j fﬁ{ Fﬁ \':l" L Au

Ans. Since two arcs are congruent iﬁ:\\\aﬁkbﬁ]a}‘utrat\k and their subtended angles arc of

60° each. So, the Ien Jﬁh"p}#]\ﬂ}btcﬁded chords will also be equal. Now, If length of

one chord is 10 meter, ME:T the length of other chord is also 10m.

9. In a circular fountain, two water jets are installed such that they spray water
along arcs of equal length. If one jet sprays between points P and Q and the
straight-line distance (chord PQ) is 12 metres, what is the straight-line distance
.chord RS) covered by the second jet spraying along arc RS, which is congruent
to arc PQ?

Sol. mPQ = mRS (Given) Q
The chord subtened to- PO = PQ

The chord subtended to RS = RS
Since two arcs are congruent, So their

subtened chords will also be equal.

Chord mf? =12 m ( ;}‘\(\
Chord mRS =12 m MS_

6. In a circular park, two W YXﬁ CD are both straight paths (chords)
of length 14 metres: | e said about the minor arcs subtended by these
walkways? VY

Sol. Length of chord 4B = 14m

Length of chord CD =14 m
mAB= mCD (Given)

Since two chords of a circular park are

congruent so, the minor arc subtended by

chords 4B and C'D are also congruent.

7. In two congruent circular clocks, the minute hand points from the centre to the
3 on both. A decorative string connects 3 to 9 on both clocks. Are the arcs frum
3 to 9 on both clocks congruent? i

Ans.The size of circular clocks is same and they are can rﬂl‘q f"’ é,%é‘?sfance

from 3 to 9 represents a straight line passing t ril\hf\,lhe diamcter] Since the

clocks are congruent distance {chord}?r@nﬁd?phd\?nﬂﬁal in both. Since the circles are
congruent and chords are E‘luack*ﬁﬂﬂ“ th \s,l\-he arcs the intercept must be congruent, Yes
the arcs from 310 9 om@dh@ﬂ:bﬁ are congruent.

D
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1. Four possible an:wnrura g]yqqhﬂhe lhlloglw wigstions. Ghnusn the correct

answer. { "l'. I"|-. i i

(i) Distance of a p’apfm n‘[\t\hﬂlﬁlumfennu to the center of the circle is called:
(a) radmm N\ [‘~ 1{b) arc (c) chord (d) tangent
(ii) Radii of same circles are:
(a) all unequal (b) all equal
(c) half of any chord (d) double of the diameter
(iii) The boundary of the circle is called:
(a) chord (b) segment (c) circumference  (d) diameter
(iv) Any part of a circumference is called:
(a) chord (b) diameter (c) radius (d) arc
(v) A chord passing through the centre of a circle is called:
(a) radius (b) diameter (c) secant (d) circmference
(vi) In the given figure, what is AB?
(a) diameter (b) tangent
(c) chord (d) arc N A0 k
(vii) In the gtven figure, majnr arc is 1 ,u ( L,,ﬁ' oy Lf*ff )% o
(@) mAB (b). mB(" 20\( Ll Qh éu Qﬁ.‘" 1|~ (d) mAD
(vili) ___ circle(s) hni( _ ree non-mllinear points?
(a) one ﬁ‘ (c) three (d) many
(ix) Perpaw E.Jnheﬁ or of a chord always passes through the of circle.
(a) arc - - (b) radius (c) centre (d) circumference
(x) The sum of the measures of central angles of a circle is:
(a) 90° (b) 180° (c) 270° (d) 360°
(i) radius (ii) allequal  (iii) circumference (iv) arc (v) diameter
(vi) arc (vii) mBDC (viii) one (ix) centre  (x) 360°

7 On a circular clock with a radius of 6cm, the points from 2 to 10 form a chord
that is 10cm long. Find the perpendicular distance from the centre of clock to
the chord.

Sol: Let OM is the Perpendicular distance from the center

'O’ to the chord AB .
mOB the radius of clock =6cm ""':i;-; ’

mAB the chord of clock =1 ¥, ‘HHU\H ‘u 'II

OM L AB,at PmmM'\\ 1 @'ﬁ Qﬂgcbts{h\atﬁﬁrd ,a.,B

such that mAM = mMB

. "..

QRN _" U ) |
tan WYY okE = 3(m




(Iﬂcm) N\
_ \;;;%i\/ ]&& \ﬁ ) /
OMB is a right ang 1?1@1 ¥ ras theorem
Q:! J (mOM

(6 cm)® = (5em)’ +(mOM]

36 em? = 25cm’ +(rnf.‘l.ﬁ)1
36cm*~-25¢cm* = [mﬁﬁf

Ilem* = (maﬁ)z

,,f mm : =l lem?

mOM =3.32cm
3. A chord 6 cm long is at a distance of 4 cm from the centre. Calculate the radius

of the circle. A m

Sol: Let OA be the radius of a circle with @ @ﬂ
mAB the chord of rcic;u ({2
mDM fhe perpe S 4cm

Sincr., 1s:cts the chord AB
such that mA.M mMB

Thus, mAM = E (mAB)

=-%><6cm-—‘3cm

OMA is the right angled triangle
By, Pythagoras theorm

(mOA) =(mAM) +(mOM)

[mo_] = (3 cm)* + (4 cm)?
modhay i 18\ @O
(mOA) (@b




rds formed by their

4. In a circular park, two benches are placed so that the
§ subtended at

positions are both 10 m long. What can you's Whmip';
the centre by each bench? 0N\ A0 *5.%\; A

, =,

= AV O WM .
Ans. Since both chords {b:ngﬁgikmi&h&b\m}jﬂhey are congruent. Therefore, the
: \ <

angles subtended at the c_r.;% ﬁ)ﬁ‘% h are equal.
(Property: 1|1lﬂ1ij{df, (= @Jﬁ] chords subtended equal angles at the centre)

5. Jannat is designing a triangular garden with corners at point A(2, 1), B(4, 4)

and C(1, 5). Can she install a circular fountain that touches all three corners?
Sol: Points of corners garden = A(2Z, 1), B(4, 4), C(1. 5) we will check the points are
non-collinear by using slope formula

— _4-] _13
Slope of AB e =il
5-4

-k

Slope AB = Slope BC
Hence, the given point are non-collinear, Therefore, she can install a circular
fountain that touches all three corners.

- W gﬁ]\f@
6. Two chords, PQ and RS, each measure 18¢m i J [ the-distance of PQ
from the centre of circle is 7 cm. Fiq’q /lp% ist \L om the centre,
Ry =
Sol: Length of chord PQ = 18 \H ) ﬂ\\\d«. -
Length of chord RS :@I[ _xjg' &
Distance of chord 'the centre = 7 ¢m
(Property: If twa chords of a circle are congruent, then they will be equidistant from
‘the centre.)
Since chords PQ and RS are congruent, the distance of RS from thecentre isalso 7 cm.

7. A tree branch lies across a circular pond, forming a 20 m chord. A measuring
rod having length 10 m is perpendicular to chord from the centre. What is the

radius of the pond?
Sol: Let OA is the radius of the circular pond with centre O.
AB is the chord of pond OM is the length of perpendicular

rod.
mAB (chord) =20m
mOM =10m
OM L AB, So, OM bisects the chord AR such as =0
AM = mMB o A\ RO
mAM = mMB 020 .:fﬁ\& 89)
LIy a0 VO DN
= T ; 'l,___". o
AN - EW@” D

NN N




(:‘JNM is a right angled triangle @@ \
[By pythagoras :;n;ﬂnl ’?\l@i@f @{:\\1\ \ @o

._z
l]l}‘l
= |00+ 100

mDA) =200
(mGA] = /200
mOA = 14.14m

8. A steel bar 6 m long lies inside a circular structure with ends on the circle. It is
bisected by a perpendicular rod from the centre. Find the radius of the circular

structure if the perpendicular distance from the centre to the bar is 4 m.
Sol: Let QA is the radius of a circular structure :

with O as centre.
AB is the steel bar with ends on the circle.

OM is the perpendicular distance fro%lhq\ C -
AR

centre to the bar Chn \}X:?%a”
xfl“ \rq'fﬁ\\ﬂ\i

OM L AB from centre. So, OM bisects the chord AB such that mAM = mMB
—— i l s
m(AM) =(mAB)

Since, OAM is a right angled triangle
[By pythagoras theorem]

[mﬁg)z =(n'!._‘-'!ﬁ"'.:l-)1 +(m{m)z

(mOA) = (3)2 + (4y

(rnﬁ) =9+16 ;;\

(mOA) =25 \f? \© x\&ﬂﬂ / S
ey

W o L
Radius of ‘the circular structure = 5 m

ﬂrﬁj\ﬁi‘u \
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Encircle the correct option.

Which term describes the set of all points in a plane that are at the same
distance from a fixed point.

(a) diameter (b) chord (c) circle (d) radial segment
Which is the mathematical formula for cur{:umference (¢) of a circle?

(a) ¢ = mr? (b) 2 nr _ (c) c= ; (d) nr?
*@“ In the figure AB is called: a W
(a) chord (b) diameter (c) gentre -_—~..f..j \J .'“r{ﬁ r&;ﬁhg

What is called a ﬂgure buunder h?' a,ﬂgamﬂltel- ‘u,hnd pl.rbum erence cut by the
diameter? H" \/ { \
'|

(a) arc {bj ]dr amlx ﬁ ™ {'cl) semi-circle (d) radius
A major arc is nn]&: ter-than the:
(a) semi- mm@]’l‘ N () scgment (c) diameter (d) radius
If an arc is $maller than a semi-circle, it is called:
(a) major arc (b) minor arc (c) sector (d) radius
C
In the figure, what is a circumscribed angle? -
(a) £ZACB (b) ZCBA
(c) ZAOD (d) £DOF
An arc whose central angle exactly measures 180° is called: 4 -
(a) sector (b) minor arc (¢) major arc (d) semi-circle
An arc whose central angle measures less than 180° is called:
(a) major arc (b) minor arc (¢) semi-circle (d) segment
An arc whose central angle measures greater than 180° is called:
(a) major arc (b) minor arc (c) semi-circle td] ﬂgmcnr
in the figure A, the mZAOC is; e J' =ANE S
(a) 180° ~ () lﬂlrl'-' '11 (\\ “J A
(c) 150° AN Qﬂ%“n‘ b
A secant cuts the c:rcuquréqtﬂ qfn Sirele at:
(a) one point (R n J| \ A (b) two distinct pomnts

(c) three pmnts]l NNV (d) not any point




13.
14,

15.

16.

17.

19.

20.
21.

22,

24.
25.

26.

27.
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The vertex of central angle is always on: = < >\ F"E 3\Jﬁ 4

(a) circumference (b) chord G)\\\x 1 '{ﬂikyecam
Circles with same centre ﬂl‘t‘ calle J\V‘ '
(a) semi-circles (b) o \M congruent circles(d) concentric circles
A circle whose radi Q&S‘f
(a) seml-crrg\lr: ]T\f i) "cunl circle (c) major circle (d) minor circle
8.1 Theorems (properties) of a cirgle
If two circles have three points in common, what can be concluded about
them?
(a) They are concentric (b) They are tangent
(c) They coincide (d) They are non-collinear

What is the maximum number of points at which two distinct circles can
intersect:
(a) one (b) two (c) three (d) four

If A (xy,y)) and B (¥3, ¥2) the slope of AB is?

{#) Y= ¥ & % Vit J-'. ) L P2 —ﬁrﬁ“‘%
Xy X+ X ‘_/’\,. “\Jr/j‘?é;/_‘h G 2

If A {4 7), B (3, 9), then slnpe of A \\ "ﬁ\ \E\j\.' |
2
(a) 2 be 2 }l F\h @ 3
Chords equldista g: ufa circle are
(a) parallel '\l' rpcndncu[ar (c) equal in [cngth (d) bisecting each other
Ferpendlcular from the centre of a circle on a chord it:
(a) bisect (b) equal (c) greater (d) less

If the radius of a circle is 5 cm and the chord is 8 cm long. What is
perpendicular distance from centre to the cord?

(a) 2 cm (b) 3cm (c) 4 em (d) 5¢cm
In the figure mARB = mCD , if mOM is § cm, what is the mOL . f@’
(a) 2cm (b) 3cm (c) 4cm (d) 5¢m u
In a circle, if two central angle are congruent, then their corresponding arcs are:
(a) supplementary (b) perpendicular (c) parallel (d) congruent
In a circle if two chords are equal then corresponding arcs will be:
(a) equal {b]l not Erqual (c) greater {d] lf:ss than =
In the figure , the mLM = mPQ the mAPﬂQts =N r’Jva\ /fj
(a) 40° @\ RN €
(c) 90° : "-.ﬁ.ﬁﬁ '\.{d‘)\ﬁbﬁ_ﬁ III‘L\{I*-'ILII'"E o A
In figure i AB = 1020\ 5 Dy

gure if the m AB = 10'em) l{i‘;
(a) 5 em N '\JJ"\IF \ \S\BA (b) 7¢m
(c)9cm -04 IJF\I (d) 10em




nswees

I-'_\-.I' '| "I
'.

¢~ | _,:I |
1. circle 2. 2nr 3. chord 4. senii-circle §)( Etrm- 1rc16 ”/6 mayar arc
7. ZACB 8. semi-circle 9r major ; ar:\lir ?m‘nsja’ﬂ ii\ 1502/ 12. two distinct points
'||I|, r'\'.'l'l."“\ }7 _.}J
13. centre 14. can?cpmitir;hﬁls bomt cm:lelﬁ they coincide  17.two 18. -
|
19. -2 20. cqual in length  21. 22. 3cm 23. 5cm 24. cungruent
25. equal 26.60° 27. 10em

W Radiiona Short auestion — 4

/ “Short Answer wer Questions prepurui in th
(Knowledge, Understandmg,

Q Give short answers.

1. What is circle?

Ans. A circle is the set of all points that are
at the same distance from a fixed
point.

2. Define the circumference \of 2-¢i ﬁ:&\

Ans.The length of the hounﬁm faleir
is called ci o

What is%ﬁrﬁi erence between a

radial segment and a radius,

Ans.The line segment joining any point of
the circle to its centre is called radial
segment and its measure is called
radius of the circle.

4. What is the chord of a circle?

Ans.A line segment joining any two
distinet points of a circle is called a
chord.

5. Define the diameter of a circle.

Ans.A chord passm g through the centre of
the circle is called the diameter.

6. Define the term "Arc'.

Ans.Any part of the circumference of a
circle is called an arc.

7. Define a semi-circle.

Ans.A semi-circle is half of{h,f:

is a figure bounded b)f a‘ di

circumference <t trjf tHe\diameter.

8. Define 4 minor-arc.

t

-‘-L

Applmatmn An

u,-

maclm ﬂfaéﬁ \ )
iameterand|

Examinotion Iv:hmquw
ﬂlv,fhcal & Cnnceptual}

l‘:-hq-hl u!-no'..n

e

semi-circle.
9, Define a major arc.
Ans.A major arc is an arc greater than the

semi-circle.
faci
i S e &

10. Define a segment 0
A The area
Mm\a {r %gnrcf&f ch it cuts off is

WD gtﬂcnt of the circle.

\ 11-"'What is an angle in the segment?

Ans.If a point on the arc of a segment is
joined with the end points of a chord,
the angle formed by the line segments,
So drawn is called angle in the
segment.

12. What is the secent of a circle?

Ans. A straight line cutting the
circumference of a circle at two
distinct points is called a secant.

13. Define the central angle of a circle.

Ans. If the extremities of an arc or of 2

chord are joined with the centre of a

circle, angle. So formed is called a

central angle.

What is the sum of alljl:ge central

_ angles of agircle? ,.._,a,\f‘x' .

5| A ThE sum'of theomeasures of all the

(O *c&n‘trﬂ ‘angles of a circle with no

interior points in common is 360°.

15. Define concentric circles.

Ans. Circles with the same centre are
called concentric circles.

14.

Ans.A minor arc is a arc smaller than a




- e
16. What is a point circle? pes i 24 ,:.@ W
Ans. A circle whose radius is zero is called a point circle. PR N AN EON

8.1

17. What is the condition r“t‘.ﬁT
Ans.The three points must be n '}kﬁ ine

18. Determine if a "FW Cikcle' ca
R(“* ‘}- T‘.]?-Z: | M RIJ

t a unique circle?
i, meaning they do not lie on the same straight line,
pass through the points P(0, 0), Q(2, 2) and

M
n

b 3 e $=2"3
Sol. SlDPEGfPQ=2___0'=E=l SleCUfQR = E=5=]

Since, the slopes are equal, the points are collinear. Therefore, a unique circle cannot
pass through these three points.

19. What is the relationship between a line from the centre and a chord if the line
bisects the chord?

Ans.If a straight line, drawn from the centre of a circle to bisect a chord is perpendicular
to the chord. This means the angle formed between the line and the chord is 90°.

20. In a circle two chords are congruent of one chord is 15 cm from the centre.,
What is the distance of second chord from the centre.

Ans.Since, chords are congruent, they must be equidistant from the centre. So, the
distance of second chord from the centre of the circle is also 15 cm. . ﬁgc

& centie Db iFele is
10 em,

21. In a circle the perpendicular distance of two chords from the ¢
equal. Find the length of other chord if gh;:l of one.g
Ans. Since, both chords are quidistant fro ?ﬂm?\ srefore
length of other chord is al o N 11;\{:3;‘&'- =
22. In the given figure, find H@H \I_t!&n s
o mr o
Sol. From the ﬁgu{@mfyj A

mIM =mPQ =5 cm
If the chords are equal, then corresponding central angles are also equal
m £ POQ=m £ MOL
x = 80°
23. In a circle with centre O, Z40B = 60° and ZCOD = 60°. If the length of arc AB
is § em. What is the length of arc CD.
Sol. Since central angles are equal
mZAOB= mJZCOD = 60°
So, the corresponding arcs must be equal

mCD=mAB

mCD=5Scm |
24. In a circle with centre if arc AB is congruent to arc CD. If the mm of

£AOB is 80°. What is the measure of ZCOD. BN ANEOI
Sol. Since the arcs are congruent. N ‘ﬁ‘ﬂ'ﬁn ﬁﬁ \ tﬁ} / (Za0

AB=CD SR LA e\ aike

So, the corresponding anglesﬁqﬁxﬁf\hg@&nfﬂ”

mZCOD=m £ 40B_ o \\\ WAL=

o I JL ! Lo
m £ COD = 8g5 RNV © —— NN ——
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