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

Complete the circle: s @@m
o by finding the centre, i\ S mo

o  without finding the centre, O
when a part of its circumferencg is giv %ﬂ
» Draw a tangent to a given arc, \“ sihg the centre, through a given point P when P is
o the middle poi f ““Jz :
o  atthe end\) .
o outside the arc.
> Draw a tangent to a given circle from a point P when P lies
o onthe 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).
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This unit focuses on the key geometric properties and con |
how rately locate the centre

and their practical applications. Students will 162
of a circle and draw a circle pas
unit further guides students i
not the centre is
major focus is plac

circle using various methods, whether or
én when only a part of the circumference is given. A
on constructing tangents 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




angle. To bridge theory with real- @‘%“\‘ : highljghts how these
geometric concepts are app p structures such as athletic tracks, Ferris
wheels and enginew . Through these activities, students will enhance their
precision and spatial-reasoning of geometry in the physical world.

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.

e
Required: To locate the ce %
Steps of Construction: “ \

: Takeanyh%@@%ﬁand CD. %

1

2 Drawpé as right bisector of AB.
3. Draw RS as right bisector of CD .
4
5

. PQand RS intersect each other at point O.
. Point O is the centre of the circle.

Required: Draw a circle pa$s

Steps of Constructi 5
L Join B t :

2. Draw ﬁ as right bisector of AB.
3 Draw FG as right bisector of BC.
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DE and F' G intersect(€a
circle.
S. Take O and draw a circle of radius mOA = mOB = mOC , which is
the required circle.

Given: l is an arc of a cil. “

Required: To complete the circle by finding its centre.
Steps of Construction:

1. Join Oto Pand R. .
20 . »s
Draw DE as right bisector of PQ.

o Draw FG as nght bisector of OR . m OFig 1043 F/
4. DE and FG 1nterse&ﬁ %@ O is the centre of the

circle. &
5 Take O as W w a circle of radius mOP = mOQ =mOR .
Thus, this circle passes through points P, Q and R on the given part of the

circumference.

Given: ABC is a part of circumference of a circle.

Required: Complete a circle of which ABC is a R
part without finding the centre of the circle.
Steps of Construction: s E =253

i Take 4B, BC two chords of the
given arc ABC such K@@
mAB = mBC .

p. g Extend W to form

rays AP and BQ respectively.
3 Construct m£b=mZa.

4. Take mCD = mAB = mBC and construct mZc=mZa=msLb.




Similarly, construct .

6. Now, dr DE , EF and FA with smooth hand.
Thus, the required circle is completed.

ERCISE i

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

= 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 its ce tr&;@m

4, Draw an arc POR and comple a cir 3 centre.

5. Take any three non-co 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.

the arc.

Required: Draw tangent to W&

Steps of Const

Given: APB is an arc where P is midpoint 0 @W@

1. Join end points 4 and B of the arc.

il i
e Draw right bisector LM of A4B, it
passes through point P.




3 Construct right i
So, CPD is the re
_ﬁ) 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
¥ Take any point 4 on the arc and join P to 4.

F 3 Draw right angle PAN so that ZV’ cuts the arc at point B.
€ Join point B to P.
4 Construct m£ZAPR = mZABP.

s 1 Produce RP towards P, so RPQ is @W ¥z~ Fig. 10.2.1(b)

tangent. . QX\ mm
.IE) When Poiggﬁhﬁﬁ\iﬂ&iff arc.)
— \l R

Given: ABC is mjcuand a point P is
outside it. :
Required: To draw a tangent to the arc
" from point P. _

Steps of Construction:

& 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.
{ @
mat cuts ABC at D.

. v e
4. - Draw perpendicular OS on AP
that cuts the semi-circle at R.
owards D, SO-—P—l)’ is the required tangent at D.

Take mRP as radius R
6. Join P to 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:
| Join centre D wit

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

b, -
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 Construcnon. O

1. Join centre O to point £ Kﬁ
= Find M, the mid-point :

O
3. Take M Md draw a semi-circle

with radius as _mO_M =mMP .
This semi-circle cuts the circumference at point 7. %B
4, Jom Pto T and produce towards T.

Draw a circle with radius 1.5 cm. Draw two tangents to this c1rcle
that meet an angle of 30°.

Given: A circle with centre O, of radl%ﬂ‘ﬁﬁw
Required: Draw two tang%&
given circle thaW
Steps of Const ; =

e : '
I.  Draw adiameter 40B. e

.3 Draw a perpendicular at B on AOB, this is one tangent.
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Draw an angle of 30° A0, a

circumference of the gi irgle)

4. Draw a p at C on OC as 55 that meets the already drawn
tangent at B.

it -—
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 PER at point P, when P is endpoint of the arc.

b a c@@m

, when P lies on

2
3 Draw tangent to ABC from a point P, when P is outside
4

Draw a circle of radius 1.3 cm an%‘

its circumference.

o Draw a circle of and draw a tangent at point P, when P is at
a distance OMZS centre.

6. Draw a circle of radius 1.6 cm. Draw two tangents that meet an angle of 30°.

7. 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

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

(1) In the adjacent figure, A‘I_S—(’L' is: O @W '
(a) achord K@@

- (c) atangent “%m (d) a secant

(i)  There arM types of arcs.

(a) 2 (b) 3
(©) 4 5




(iif)

(iv)

)

(vi)

N RN _—
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Right bisector of the chord of a circle always passes through the:
(a) diameter (b) non-collinear points (c) radlus (d) C

A circle has only one: @

(a) chord | (b), “ @ arneter (d) secant
The pWﬂ s meet 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
(vi) Tangents drawn from a single external point to a circle are:

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

(c) equal in length (d) inside the circle

(vii)) At least how many chords are needed to locate the centre of the circle?

(ix)

x)

(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

(c) draw a lin o chord

(d) dr.

The angle between the radius and a tangent at the point of contact is:
(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 b1§ectors to

complete a circular track.
@@) us 2 1cm and meet

ce arch. Draw two tangents to

Two decorative tences touch the 1

outside it at an angle
the flower bed fr




