»  Locate the centre of a given circle.
»  Draw a circle passing through three given non-collinear points.
»  Complete the circle:

ki o by finding the centre, 0©©
o without finding the centre, %@@@

» Draw atangent to ar ) sing the centre, through a given point P when P is
. 0
o J ' ¢

o outside the arc.
> Draw a tangent to a given circle from a point P when P lies
o on the circumference.
o outside the circle. :
»  Draw two tangents to a circle meeting each other at a given angle.
> Apply concepts of practical geometry of a circle to real-life world problems (such as
athletic tracks, recreational parks, Ferris wheels and mechanical machines).

and their practical applications. Students
of a circle and draw a circle passi

not the centre is
major focus is plac

én when only a part of the circumference is given. A
on constructing fangents to arcs and circles from different

positions of a given point, both with and without using the centre. Additionally,
students will gain hands-on experience in drawing two tangents that meet at a specific




nit highlights how these
: ctures such as athletic tracks, Ferris
wheels and engine lesigns. Through these activities, students will enhance their
precision and spatial easoning of geometry in the physical world.

10.1

The construction of a circle is a fundamental concept in practical geometry. A circle
can be drawn using a compass when its centre and radius are known. However, in
more advanced constructions, a circle can also be constructed through three given
non-collinear points, as these points uniquely determine a circle. In some cases, a
circle may need to be completed when only a part of its circumference is given, either
by finding the centre or using geometric techniques without it.

Given: 4 circle. @)

Required: To locate the ce %
Steps of Construction: “ "
. Take any hﬁm&% and CD.

Draw F’—:Q' as right bisector of AB.
Draw RS as right bisector of CD .

?’Z}b and RS intersect cach other at point O.
Point O is the centre of the circle.

1

2
3
4.
3.

Steps of Constructi
1. Join B t

2. Draw DE as right bisector of 4B.
3 Draw FG as right bisector of BC.




circle.

S Take O and draw a circle of radius mO4 = mOB = mOC which is
the required circle.

ey

Given: PQOR is an arc of a circle.
Required: To complete the circle by finding its centre.
Steps of Construction:

1. Join Q to P and R.

2. Draw DE as right bisector of PO.
: Draw F G as nght bisector of QR
4

: DE and FG mters nt-O:
circle. ﬁ
X Take O as a circle of radius mOP = mOQ =mOR .

circle passes through points P, O and R on the given part of the
mrcumference.

Given: ABC isa part of circumference of a circle.

Required: Complete a circle of which ABC is a
part without finding the centre of the circle.
Steps of Construction: :5

15 Take AB BC two chords of the

given arc ABC such m&@
mAB = mBC
2. Extend W to form

rays AP and BQ respectively.
3. Construct mZb=mZa.

4. Take mCD = mAB = mBC and construct mZc =mZla=mZLb.




; Similarly, construct Ag
6. Now, dr. E EF and FA with smooth hand.

Thus, the required cucle is completed.
| E "EXERCISE ,l

1. Construct a circle with the help of given radius and venfy its centre by
construction:
(i) r=15cm (i)r=17cm (iii))r=2cm

2. Take any three non-collinear points P, O, R and construct a circle passing
through these points.
Draw an arc ABC and complete a circle by ﬁnding it m@(@m

4. Draw an arc POR and comple a circ centre.

5. Take any three ncm-cp S of the lamp posts in the park),
construct a circl all these pomts

6. A part S Wheel rim is visible as an arc. Using any three points on

the arc, construct the circle by finding its centre.

7. ~ ABC an arc of a fountain, complete a circle without finding its centre.

t) When point P is the middle point of the arc)
Given: APB is an arc where P is mldpomt @\ﬂa

%
I

the arc. :
g ---------- - U i
Required: Draw tangent to W i
Steps of Const 1 Sy
1 Join end points 4 and B of the arc. '
2 Draw right bisector LM of AB, it ‘
passes through point P. XM
y 2




3. Construct right (PC \
So, CPD is the re gent.
m) When point P is an endpoint of the arc.)

Given: PLM is an arc, where P is its endpoint.
Required: Draw tangent to the arc PLM at point P.
Steps of Construction: L
L Take any point 4 on the arc and join P to A.
2. Draw right angle PAN so that ﬁ cuts the arc at point B.
3 Join point B to P.

4 Construct mZAPR = mZABP.

b dalse ©)
5. Produce RP towards P, so RPQ is @W a ¥R~ Fig. 10.2.1(b)
angent ol
m) When Point P.js outside the arc. )
p— \l R B

Given: ABC is M&nd a point P is
outside it.

Required: To draw a tangent to the arc

" from point P.
Steps of Construction:

i5 Join 4 to P, AP cuts the arc at 0.
2; Find the midpoint M of AP

3. Take AMP as diameter and draw
a semi-circle.

G
e Draw perpendicular Q_Sb on AP W
that cuts the semi-circle at R. 2 @@@

Take mRP as radius

W S cuts ABC atD.
R\ = 3
sraduce towards D, so PD is the required tangent at D.

Given: A circle with centre D and a point P on its circumference.
Required: Draw a tangent to the circle at point P.




Steps of Construction:

1. Join centre D wi
segment

Z, Draw a perpendicular 4B at point P to the radial
segment DP.

So, APB is the required tangent.

Given: A circle with centre O and a point P that
lies outside the circle.

Required: To draw a tangent to the circle from
point P.

Steps of Construction U
1% Join centre O to pomt_@ ﬁ‘mﬂ \

2 Find M, the mi

3. Take M e and draw a semi-circle
with radius as mOM =mMP .
This semi-circle cuts the circumference at point 7. %9
4, Jom Pto Tand produce towards T. Fig

Draw a circle with radius 1.5 cm. Draw two tangents to this cu'cle
that meet an angle of 30°.

Given: A circle with centre O, of ra %“@@ﬁ
Required: Draw two tan @

given circle mW
Steps of Cons

2P
 f Draw a diameter AOB 3 /

2 Draw a perpendicular at B on AOB, this is one tangent.
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Draw an angle of 30°5 G 1{ _
circumference of the givéﬁ@i\li

4. Draw a p i
tangent at B.

—

at C on OC as 55 that meets the already drawn

— —
Hence, tangents BP and CP are the required tangents that meet at m.CPB= 30°,

EXERCISE

1. Draw tangent to APB at point P, when P is midpoint of the arc.

Draw tangent to PEIE at point P, when P is endpoint of the arc.

AL

, when P lies on
its circumference. Om
Draw a CHWC}% and draw a tangent at point P, when P is at

2
3 Draw tangent to 4BC from a point P, when P is outside
4 Draw a circle of radius 1.3 ¢m an d.rn‘ia& tapge ..ﬁ PO

3

a distance o om its centre.
6. Draw a circle of radius 1.6 cm. Draw two tangents that meet an angle of 30°.
i Draw a tangent to any point on a circular part of the track having radius=2 cm.
8. From a pulley point, construct two tangents to a machine wheel having

r = 2.1cm, such that the angle between them is 30°.

| REVIEW EXERCISE i

1. Four possible answers are given for the following questions. Choose the correct

answer: . . @
() Inthe adjacent figure, ABCis: _ o {\\ T\W ,@@W
i

(a) a chord ON\

(c) atangent NJ K&l\}@ (d) a secant
(i1) There M types of arcs.

(a) 2 (®) 3

() 4 @) 5
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(iii)

(iv)

v)

(vi)

(ix)

Right bisector of the chord of a circle always passes through the:
(a) diameter (b) non-collinear points (c) radius (d)

e
A circle has only one: @ﬁ

(a) chord Q @ ter (d) secant
The pWﬂ@mea outside a circle forms:

(a)as e (b) a diameter (c) a radius (d) an angle

Two equal tangents from a point to a circle can be drawn when the point

is the circle.

(a) on (b) inside (c) outside (d) at centre of
(vii) Tangents drawn from a single external point to a circle are:

(a) unequal in length (b) perpendicular to each other

(¢) equal in length (d) inside the circle
(viii) At least how many chords are needed to locate the centre of the circle?

(a) 1 (b) 2 (c) 3 (d) 4

To draw a tangent at middle point of an arc, first st @

(a) join endpoints of an arc @@

(b) draw radius m d

(¢c) draw a lin o chord

(d)

The angle between the radius and a tangent at the point of contact is:

(x)

(a) 30° (b) 60° (c) 90° (d) 120°
Draw a circle of radius 1.4 cm and draw a tangent at point P, when P lies on
its circumference.

Draw a circle of radius 1.2 cm and draw a tangent at point P, when P is at
a distance of 5 cm from the centre.
Draw a circle of radius 1.7 cm. Draw two tangents that meet an angle of 30°.

Take a part of the circular track, use chords and perpendicular %ﬁctors to

complete a circular track.
@W ditis 2.1cm and meet

nce arch. Draw two tangents to

Two decorative fences touch the ¢i

outside it at an angle
the flower bed fr ere the fences meet at an angle of 30°.




