»  Solve problems by using the properties of a circle:

. in real-world contexts

o Oneand only one circle can pass through three non- collinear points.

©  Astraight line, drawn from the centre of a circle to bisect a chord (which is not a diameter) is
‘perpendicular to the chord.

o  Perpendicular from the centre ofa circle on a chord bisects it.
o Iftwochords ofa circle are congruent, then they will be equ1d1 antf]
o  Twochords ofacircle which are equldlst P ;
o Iftwo arcs of a circle (or of cong

equal. -
o Iftwo chords of a ci f Congruent circles) are equal, then their correspondmg arcs |
(minor, i ‘ ;
o Equal cho f a circle (or of congruent circles) subtend equal angles at the centre (at the |
corresponding centres). 5

o If the angles subtended by two chords of a circle (or congruent circles) at the centre
(correspondmg centres) are equal, then the chords are equal. ‘

Apply concepts of chords and arcs of a circle to real life world problems (such as decorative

features, rainbow, bridges, roller coaster track).

SCin tmg propertles of c1rcles and thelr practlcal apphcauons
Students will learn how to solve problems by understanding
key geometric facts, such as the uniqueness of a circle passing through three non-
collmear pomts and the relatlonshlps between chords arcs and the mﬁfﬁ?@

ow

congruence in chords and arcs leads to eq
not only fundamental in geomets

ese concepts are




Circle WG

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.

The line segment joining any point of |
the circle 1o its centre is called radial
segment and its measure is called |
radius of the circle.

Lo Y

Radial segment

A line segment joining any two distinct
peints of a circle. In the below figure,
ABis a chord of the circle.

\)
sét of all points that are at the same distance from a fixed

The length of the oounaary of a circle
is called circumrerence.

Circumference

Diameter

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

PQ is diameter of the circle.



* s
A semi-circlw&mle, that is| Any part of the circumference of a circle
a figure bounded by a diameter and is called an arc. ABC is an arc of the

circumference cut by the diameter. circle. Similarly, 4B and BC are also arcs.
B

A minor arc is an arc which is ‘A major arc is an arc which is greater
smaller than the arc of a semi-circle.

b , | than the arc of a semi-circle. ABC is a
ABC is a minor arc.

major arc.

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 (region) enclosed between two radial segments
(Radii) and an arc of a circle is called sector of the circle.

Angle in the Segment

If a point on the arc of a segment is joi

points of a chord, the angle fi SIR
so drawn is called angle in iﬁ +2A4CB is an angle 4

in the segment 80 called circum angle.




upon the arc.

Secant

. : =
- I
If a point ence of a circle
is joined to extremities of an arc, the

angle so formed is said to angle stand

Central Angle

A straight line cutting the circumference | If the extremities of an arc or of a chord
of a circle at two distinct points is called a| are joined with the centre of a circle,

R e 5
secant. AB is a secant.

angle so formed is called a central angle.
ZAOB is a central angle of chord AB or
of arc ACB. ’

@f Key Concept

An arc whose central

angle measures less
than 180°.

An arc whose central angle | An arc whose central
measures greater than 180°. -angle measures 180°.




If A, B and C are three poi

straight line, then one d%
can pass MOW

- Prove that a unique circle can pass through the points 4(1, 1), B(4, 2)
and C(3, 5).
— We will check the points are non-collinear by using slope formula.

-collinear and unique circle can pass through them.




SBUTR N> Chords and Arcs of a Circle Ll

i \]
If AB is an

ord (not a diameter) and OC meets AB
at C such that mCA = mCB , then OC L 4B

A
>)

mple &Y In a circle, mAB = 8 cm is bisected at point P by a line segment
from the centre O. Find mOP if radius is 5 cm.
lution B 7m4B =8 cm, mOA4 =5cm , mAP =4 cm
Smce tnangle APQ is right angled triangle.
So, by Pythagoras theorem
—_—\2 —_— —_—2
(mOA) = (mOP) +(mAP)
5= (m(T-P)2 +4°

2

25 (mOP +16

2

If OC L E, then OC bisects AB
i.e. mCA = mCB

B

N

Example &) 1n a circular fountain of radius 8 m, a pipe AB /\
spans across the fountain. If m4B =12 m and O is centre of A b fm ,ff m =\,
the circle. Find the distance from O to the chord 4B. e
) Given that m4AB=12m "

Distance from O to chord 4B is perpendicular so by theorem, @ @©

M is the mid-point.
0%t - 3B o, 1 (Y i
mOM = \/(mOB)Z— : “ By-Pythagords theorem]




Example, ) Chord 4B of 3f\m is

NS v

of radius 13 m. Find the hei t%
e = ¢ o

\ tion B m across a circular arch. O is G
centre of the circle of the arch that mOB =13 m. 0]
24

OM L ZE, therefore, mMA = mMB = ?= 12m

3
-

Now, (ma{—)2 = ( m_O_B) —( mI\TB)2 [By Pythagoras theorem]
(moM) = (13) -(12)’
mOM = \(13)" —(12)

=J169-144 =\25=5m

If ABand CD are congruent (equal in
O

circle with centre O. i.e..

_Solution P Since chords are congruent, they must be equidistant from the
centre. So, the second chord must be 8 m from the centre.

oy

s

If AB and CD are chords of a circle with centre O, OM 1 AB ]
ON L CD and mOM = mON, then 4B = CD i.;
mAB =mCD

e,

= TR

0

mpie £ In a circle with centre at F,
mNP =12 ¢cm and mEF =mFM .

e
Find the length of DE. s Kﬂ

§ O P As mE_-F % @ N
= DC - wo chord of a circle which are
€en m = equidistant from the centre are

B R R 2 S S o LA, A




. UNIT8 4 ChordsandArcsofaCirc!e -

mDG =12 cm
Since the radlus bxsectﬂ @

mDE = ——mDG = —;—(12 cm) =6 cm

In a round table design, two decorations are placed symmetrically
4 cm from the centre. One chord is 14 cm. What is the length of the other?

i ) Since both decorations are equidistant from the centre, therefore
chords are congruent.

So, the length of second chord is 14 cm.

| EXERCISE i

1, Calculate the length of a chord which stands
centre of a circle whose radius is()3 cm.

2 In construction, e st
straight line). A
hoops can %

3. amp posts are 14 m apart on the edge /\
of a cncular part of radius 10 m as shown in ﬁgure. qlIm M o Tm N\,

Find the distance of the chord from the centre of L
the park. %)
4. In a circle, chords 4B 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?

5. Two holes 4 and B are drilled 12 cm apart on a circular tabletop of radlus
10cm. Find the perpendicular distance from the centre to AB.

6. A chord 8 cm long is at a distance of 3 cm from the centre. Calculate the
: radius of the circle.

A In the given figure, nCD =121 umts and mBC = 3x
Find the value of x. 8
L In a circle with centre . prod

/

at O, t
the each chord e is 6 cm. If the
length of c ﬁnd the length of the other o€

ch

@@mmm the

s A, B, and C (not in a
to pass through all three. How many

£ g B ———




‘U at nht angle where radius of
thfi ntre to the chord?

Aline from the centsg
3 om the ce

the circle is 6cm.
In a ci
m

In the circle with centre O, APB = @ and 4B, CD are

their correspondmg chords, then 4B = CD

that the arcs between each pair (4 and B, C and D) are equal in the length. If the straight-
line distance between points 4 and B is 8 metres, what is the distance points C and D?

Sy

tF 1r chords must be equal.

If circles with centre- O and
O’ are congruent and

Chord 4B = Chord CD

' then APB = CQD

in the given figure.

— Given that



P Chords and Arcs of a Circle

From figure. we have “‘@
Arc QR & Arcm

X = 6 cm |
Equal Chords of a Circle (o1 WL, |
Circles) Subtend Equ 1oles

In the circle with centre O, mAB = mCD, chord AB and

chord CD subtended £4OB and £COD respectively at the
centre O, then m£4AOB = mCOD

: ] In the given figure, PT is a diameter of circle.
If mPQ mQR mRS = mST, then find a.
on. mPQ=mOR=mRS=mST  (given)

mZPOQ mZQOR =mZROS =m/£SOT = a
B (equal chords have equal angles at the

mLPOQ + mZQOR +mZ) S +

are Equal,then the Chordsare Eqnal. {

Ao i s e Aﬂ*uuymsa vl

In the circle with centre O, 4B and CD are its

chords, they subtend ZBOA and ZCOD
respectively at the centre O, of the circle such

that mZBOA = mZCOD, then mAB = mCD

In the given figure, find the value of x.

From the given figure
mZAOB =m

If central angles are equa
chords are also equal




BB o
1. In thW‘F\)@Q\}Q, i 2. Inthe given figure, find the values
mPQ = mOR = mRS = mST of x and .
and mZPOT = 70°, then find

the value of x.

Q
5 Find the values of x and y in the given figure,
such that mAB = mBD Q b
4. Two congruent arcs i Qb endangles <, f
of 60" each at the of one chord of * 3 &
theci S, what is the length of other chord? \’“ﬂr‘;“/ -
5. 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
toarc PQ?

6. In a circular park, two walkways 4B and CD are both straight paths (chords)
of length 14 metres. What can be said about the minor arcs subtended by these
walkways?

h 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
from 3 to 9 on both clocks congruent?

[u—

(1) Distance of a

Four possible answers m@ V O questxons. Choose the correct answer.
(




(V'R W » Chords and Arcs of a Circle

(i)  Radii of same circles are; ﬁ@ O@@
(a) all unequal O -
(c) half of eac h ord %&}e e of the diameter
(iii)  The boundary' m :
E%QCW O (b) segment (c) circumference (d) diameter
(iv) a circumference is called: \
(a) chord (b) diameter (c) radius (d) arc
(v) A chord passing through the centre of the circle is called:
(a) radius (b) diameter (c) secant (d) circumferenc
(vi) Inthe given figure, what is AB? 4
(a) diameter (b) tangent (c) chord (d) arc
(vii) In the given figure, major arc is:
(a) mAB () mBC  (c) mBDC (d) mAD <
(viii) circle(s) can pass through the three non-collinear points.
(a) one (b) two (c) three ~ (d) many
(ix)  Perpendicular bisector of a chord always passes through the  of circle.
(a) arc (b) radius (c) centre (d @merence
(x) . The sum of the measures of central angles i 5

(a) 90° (b) 182 (d) 360°

chor o

On a circular clo 1 S ‘ :
thatis 10cm lo§ﬁ endicular distance from the centre of clock to the

A chord 6 cm long is at a distance of 4 cm from the centre. Calculate the radius of
the circle.
In a circular park, two benches are placed so that the chords formed by their

positions are both 10 m long. What can you say about the angles subtended at the
centre by each bench?

Jannat is designing a triangular garden with corners at points 4(2, 1), B(4, 4)
and C(1, 5). Can she install a circular fountain that touches all three corners?

Two chords, PQ and RS, each measure 18cm in length. If the distance of PQ from
the centre of circle is 7cm. Find the distance of RS from the centre.

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. t is the

radius of the pond?
A steel bar 6 m long lies inside a @cu

A W@g@e circle. It is
" @ ; the radius of the circular

structure if the perpendiculak distanee from the centre to the baris 4 m.
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