»  Solve problems by using the properties of a circle:
©  Oneandonly 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.

Perpendicular from the centre of a circle on a chord bisects it.
Iftwo chords of a circle are congruent, then they will be i
Two chords of a circle which are equidistaat frofthe ¢ gyt
Iftwo arcs of a circle (or of .m‘ et etecles) are gongruentthen the corresponding chords are

(]

o 0

o

equal. 2

correspondmgcentres).

o If the angles subtended by two chords of a circle (or congruent circles) at the centre A
(corresponding 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).

: )

This unit explores the fascinating praperhes of cucles and thEII‘ practlcal apphcauans

in real-world contexts. Students will learn how to solve problems by understanding

key geometric facts, such as the uniqueness of a circle passing thr'ough three non-
collmear pomts and the relatmnshxps between chords ‘arcs and the en

elements. Through l- aAging caetivities and problem-solving tasks, students will
deepen their undetstand;
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§éof all points that are at the same distance from a fixed

A ¢i
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 length of the boundary of a circle
the circle to its centre is called radial | is called circumterence.

segment and its measure is called |
radius of the circle.

Circumference

Chord |

A line segment joining any two distinct A chord passing through the centre of
points of a circle. In the below figure, | Cicle is called diameter.
ABis a chord of the circle. PQ is diameter of the circle.

v —



Q
Semi-Circle X§Q§{§(§§}
WA
A semi-circle W:u‘ir.‘[\i'\-! circl
a figure bounded by a diameter and
circumference cut by the diameter.
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A minor arc is an arc which is
smaller than the arc of a semi-circle.
ABC 1is a minor arc.

8

e, that is

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.
B

A major arc 1s an arc which is greater

| than the arc of a semi-circle. ABC isa
major arc.

Gy

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.

If a point on the arc of a segment is jo
points of a chord, the angle fi

so drawn is called angle in A
in the segment 8o called circum angle.

Angle in the Segment

vl

B is an angle 4




. ¢ =4
: . _
If a point W‘& nce of a circle
is joined to'the extremities of an arc, the

angle so formed is said to angle stand
upon the arc.

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

ZAOB is a central angle of chord AB or

ofarc ACB.

Central Angle

An arc whose central | An arc whose central angle | An arc whose central

angle measures less | measures greater than 180°. angle measures 180°,
than 180°.




o | Challenge!

i \Nv
| Do you know’ Bl g

e

If A, B and Carethreepg

straight line, then one d%
can pass M@w

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




UNIT 8 B Chords and Arcs of a Circle fmss

If 4B is an

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

from the centre O. Find mOP if radius is 5 cm.
on B mAB=8cm, mOA =5cm , mAP =4 cm

Since tnangle APQ is right angled triangle.
So, by Pythagoras theorem

B

In a circle, mAB = 8 cm is bisected at point P by a line segment

If OC L 4B , then OC bisects AB
ie. mCA = mCB

In a circular 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 4B,

) Given that mAB=12m

Distance from O to chord AB is perpendicular so by theorem, @ @©m

M is the mid-point.
mOM = \/(mOB)* — (mBM)> “ﬂ theorem]
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! hord from the centre. . B
M across a circular arch. O is ‘

centre of the circle of the arch that mOB =13 m. 0

OM L AB, therefore, mMA = mMB = % =12m

‘Examples " Chor¢ 4B o
of radius 13 m. Find the hei

Now, (mb—ﬂ)z = (mOB Y —(m}lﬁ)z [By Pythagoras theorem]
(mOM)" = (13) ~(12)°
mOM = /(13)* —(12)’

=169-144 =\25=5m

If ABand CD are congruent (equal in
)

circle with centre O. ie.
ON 1 c—n.merWr@
D

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

G, Solution § Since chords are congruent, they must be equidistant from the
centre. So, the second chord must be 8 m from the centre.

= Uk TheR s s e T e =1 3 gt

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

T T

Find the length of DE. o %&“ . .
sz

0

o DUl -9 AS mﬁ = 4
NN
th DG = wo chord of a circle which are
e E equidistant from the centre are congru tJ

_______

Ty, e




EVTTE A > Chords and Arcs of a Circle =

mDG =12 cm ku}u‘ =l
Since the radJus blsecé]j %

mDE = —mDG =% %(12 cm) =6 cm

chords arecongruent
So, the length of second chord is 14 cm.

EXERCISE ,_—]

¥ Calculate the length of a chord which stands
centre of a circle whose radius 15733 cm.

Z In construction, t € st
straight line). A
hoops can

3. In p posts are 14 m apart on the edge /\
ofacucularpartofradluslﬂm as shown in figure. 4L Im M Tm \,
Find the distance of the chord from the centre of
the park. 0

4. In a 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?

%@@)mom the

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

5. Two holes 4 and B are drilled 12 cm apart on a circular tabletop of radius
10 cm. Find the perpendicular distance from the centre to 4B.
6. A chord 8 ¢cm long is at a distance of 3 cm from the centre. Calculate the

radius of the circle.
7 In the given figure, mCD =121 umts and mBC = 3x ‘d"
Find the value of x. %8
- o of "

=L In a circle with ccntre at O,
the each chord 1s 6 cm. If the
length ofc , find the Iength of the other 177

ch
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9. Aline from the centig 0 .!a c . atnght angle where radius of

the circle is 6cm. : “ X - om e centre to the chord?
10. In a c sndicular is drawn from the centre to chord AB. If
m 12¢cm, what is the length of each segment after bisecting?

In the circle with centre O, APB = COD 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 stralght—
line distance between points 4 and B is 8 metres, what is the distance points C

Jomyee

1r chords must be equal.

If circles with centre- O and

O’ are congruent and

Chord 4B = Chord CD |

then APB COIL oD

&'D Find the value of x
in the given figure.

@SSEEGED Given that:

Chord PQ = Chord QR Chord




8 b Chords and Arcs of a Circle

From figure. we have
Arc OR + Arc

\ x=6cm
Equal Chords of a Circle (or of Congi

Cu'cles) Subtend Equ
G745 w.--'..: : |

In the cxrcle wzth centre O mAB = mCD chord AB and

chord CD subtended £4OB and COD respectively at the
centre O, then m2Z40B = m-COD

| Solution ) mPQ-= mQR mRS mST  (given)
% mAPOQ mZLQOOR =mZROS =msSOT=a
(equal chords have equal angles at

But
mZ£POQ +mZQOR + med S +

ual,ﬁnan the Chordsare Eqnil.

e T R G SR I S S LS 3 .us,aim.ﬂa =

.ﬂ.;;‘fi?‘l

ib-#‘d-l

In the circle with centre O, AB and CD are its

chords, they subtend ZBOA4 and 2COD
respectively at the centre O, of the circle such

that mZBOA = mZ COD, then mAB = m CD

B D

In the given figure, find the value of x.

From the given figure




BB B &
1 In thWﬁm, 1 2. Inthe given figure, find the values
mPQ = mOR = mRS = mST of x and y.
and mZPOT = 70°, then find

the value of x.
P e

3 Find the values of x and y in the given figure,
such that mAB = mBD
4. Twocongruentarcsi oF s =
of 60" eachatth g
the ci s, whatis the length of other chord? S '
3. 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 AB and CD are both straight paths (chords)
of length 14 metres. What can be said about the minor arcs subtended by these
walkways?

g & 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?

1. Four possible answers ar

k.
(1) Distance of a_pei - rence to the centre of the circle iscalled:
W (c) chord (d) tangent




UN
(11)
(iif)
(iv)
(v)

(vi)

(vit) In the given figure, major arc is:

[IE: W » Chords and Arcs of a Circle

Radii of same circles are:
(a) all unequal

(c) half of each ghord
The boundary

(a) ch = segment : (c) circumference (d) diameter
a circumference is called:
(a) chord (b) diameter (c) radius (d) arc

A chord passing through the centre of the circle is called:
(a) radius (b) diameter (c) secant (d) circumference
In the given figure, what is AB? :
(a) diameter (b) tangent (c) chord (d) arc

() mAB () mBC () mBDC (@) mAD =

(viii) circle(s) can pass through the three non-collinear points.

(ix)

(X

(a) one (b) two (c) three (d) many
Perpendicular bisector of a chord always passes through the_ of circle.
(a) arc (b) radius (c) centre | (d @“ f
The sum of the measures of cen gle a

Q
(a) 90° (b) 18 (d) 360°
On a circular clockowi ;-the points from 2 to 10 form a chord
thatis 10cm lo icular distance from the centre of clock to the
choW o
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. \%%z& is the
radius of the pond?
A steel bar 6 m long lies inside a gircu

@n e circle. It is
“ the radms of the circular

erence
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