Steps of Construction:

1.

1.

1.

iv.

4.

Let C, D, E and F be the four points on the
given are AB.
Draw chord CDand EF .
>
Draw PQ as perpendicular bisector of

CDand LMys perpendicular bisector of EF

=

——
LMund PQ intersect at O. Therefore, O

1s equidistant from points A,B,C,D,E and F.

Complete the circle with centre O and radius

(mOA =mOB = mOC = mOD = mOE = mOF ).

This will pass through all the points A, B,
C. D, E and F on the given part of the
circumference.

To complete the circle without finding

the center when a part of its circumference
1S given.

Given: AB is Part of circumference of a circle.

Steps of Construction:

i.

il.

1v.

Take a chord CD of reasonable length on
the arc AB.
Construct an internal angle of 120° at point

D and draw a line segment DL equal to

the length of CD.
At point E again construct an internal
angle of 120” and from point E draw line

segment EF of length equal to CDetc.
Continue this practice until we reach at the
starting point.
Now join the points D, E, F, G, H and C
by arcs DE, EF and I'G, GH and [/C all
having length equal to the length of arc CD.
As a result we get a circle including
the given part of circumference.

EXERCISE 13.1

Q.1 Divide an arc of any length
(i) Into three equal parts
(i) Into four equal parts
(iii) Into six equal parts
Solution:

(i) Three equal parts

Steps of Construction:

i.
il

.

iv.

vi.

Take an arc AC of any length.
Take any point B on the arc AC and join A
to B and B to C. ‘

Draw right bisectors I?Q and LM of AB

and BC respectively, ‘which meet each
other at point “O”. Point O is the centre of
circle having the arc AC.

Join end points of arc AC with centre O to
form central angle AOC. .
Measure the central angle and divide it
into three equal central angles cutting the
arc AC at points D and E.

Arcs of same radii corresponding to equal
central angles are equal. Thus three equal
parts of the arc ABC are

mAD = mDE = mEC .

(ii) Four equal parts




Steps of Construction:

L. Take an are AC of any length.

il Take any point B on the arc AC and join A
to B and B to C.

iil. Draw right bisectors PQ and LM of AB

and BC respectively, which meet each
other at point “O". Point O is the centre of
circle having the arc AC.

iv. Jom end points of arc AC with centre O to
form central angle AOC.

v. Measure the central angle and divide it
into four equal central angles cutting the
arc AC at points D, E and F.

vi. Arcs of same radii corresponding to equal
central angles are equal. Thus four equal
parts of the arc ABC

are mAD = mDE = mEF = mFC .
(111)Six equal parts

Steps of Construction:

i. Take an arc AC of any length.

ii. Take any point B on the arc AC and join A
to B and B to C.

ili. Draw right bisectors PQ and LM of AB

and BC respectively, which meet each
other at point “O”. Point O is the centre of
circle having the arc AC.

iv. Join end points of arc AC with centre O (o0
form central angle AOC.

v. Measure the central angle and divide it
into six equal central angles cutting the arc
AC at points D, I, I', G and H.

Arcs of same radii corresponding o
equal central angles arc cqual. Thus six
equal  parts of the arc  ABC arc
mAD = m DF = m EEF=mlG =mGH = mHC

Q.2 Practically find the centre of an arc
ABC

Steps of Construction:
i. We draw an arc ABC of any length.

ii. We draw line segments ABand BC .

iii. We draw right bisectors of AB and E
intersecting each other at point O.

iv. Point ‘O’ is the required centre of arc ABC.

Q. 3 (i) IflAB|=3cmand |BC| = 4cmare the

lengths of two chords of an arc, then locate

the centre of the arc.

A

Steps of Construction:

i. We draw IE} =3cm  and ‘EE‘ =4dem
inclined at any angle.

ii. We draw right bisectors of AB and BC
mtersecting cach other at point O, which is
the required centre of arc ABC.

iii. Taking centre “O°, we draw an arc ABC of
radius mOA = mOB = mOC .

(i) If ’E‘ =3.5¢m and Il_{(_\ =5cm arc the

lengths of two chords of an are, then locate

he centre of the arc.



; v

Steps of Construction:

. We draw \ABI =3.5¢m and |ﬁ[ =5cm
inclined at any angle.

il. We draw right bisectors of AB and BC
intersecting each other at point O, which 1s
the required centre of arc ABC.

iii. Taking centre ‘O’, we draw an arc ABC of
radius mOA = mOB = mOC .

4. For an arc draw two perpendicular

bisectors of the chords F(S and @ of this

arc, construct a circle through P, Q and R.

Steps of construction:

i. We take an arc PQR of any length.

ii. We take two chords Fé and _Q_é of any
lengths of arc PQR.

iii. We draw right bisectors of P_Q and @é
intersecting cach other at point “O’, which
is the centre of arc PQR.

iv. Taking ‘O’ as centre, we complete the
required circle passing through P, Q and R.

5. Describe a circle of radius 5 em passing
through points A and B, 6 cm apart. Also

find distance from the centre to line AB.

Steps of Construction:

i. We draw a line segment AB of length

6cm.

ii. We draw right bisector of AB intersecting
it at point ‘C’.

iii. From points A and B we draw arcs of

radius Scm each, intersecting the bisector

at point O.

iv. Taking ‘O’ as centre we draw a circle of
radius 5 cm passing through the points A
and B.

v. To find the distance of centre O from AB.
we consider right angle AOAC.

By Pythagorean Theorem
(IH—O—C )2 + (m;\—(,: )2 = (ma )2
(mOC ) + (3)" = (5)°

(nz%)2 =25-9

(I)IZ)E )2 =16

=4 cmmOC

6. If |E| =4dcm and \E‘ = 6cm , such that

AB is perpendicular to BC, construct a
circle through points A, B and C. Also
measure its radiu



Steps of construction:

i. We draw AB and BC, 4 cm and 6 cm
long respectively, perpendicular to each
other.

ii. We draw right bisectors of AB and BC,
intersecting each other at point “O’.

iii. Taking ‘O’ as centre we draw a circle of
radius mOA = mOB = mOC passing
through the points A, B and C.

iv. The radius of this circle is measured to be
3.6 cm.

v. By Pythagoras theorem

r=2"+3"

r=4+9

VRN
r=3.6cm
POLYGONS '
1. Circum circle:

The circle passing through the vertices of
triangle ABC is known as circum circle, its
radius as circum radius and centre as circum
centre.

Circumscribe a circle about a given triangle.
Given: Triangle ABC
PT.A

Steps of Construction:

VT . :
i. Draw LMN as perpendicular bisector of

side AB .

>
ii. Draw POR a5 perpendicular bisector of

side AC .

<« <—>
iii. [.Nand PR intersect at point O.

iv. With centre O and radius

mOA = mOB=mOC , draw a circle.

This circle will pass through A, B and C
whereas O is (he circum centie of the
circumscribed circle.

2. Inscribed circle or In-circle:

A circle which touches the three sides of a
triangle internally is known as in-circle, its
radius as in-radius and centre as in-centre.

Inscribe a circle in a given triangle.
Given: A Triangle ABC
A

Steps of Construction:

. — = .
i. Draw BE and CF to bisect the angles ABC

: > —
and ACB respectively. Rays BE and CF
intersect each other at point O.

ii. O is the centre of the mnscribed circle.

iil. From O draw ngcrpendiculm' to bC.

iv. With centre O and radius OP draw a circle.
This circle 1s the inscribed cirele of
triangle ABC:

3. Escribed Circle:

The circle touching once side of the trianele
cxternally and  other two  produced sides
internally 1s called escribed circle (e-circle).
The centre of c-circle i1s called ¢e-centre and
radius 1s called e-radius.

Iiscribe a cirele (o a given triangle,



Given: A Triangle ABC
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Steps of Construction:

. Produce the sides ABand AC of AABC.

il. Draw bisectors of exterior angles £EBC and
FCB. These bisectors of exterior angles
meet at I

iii. From [, draw perpendicular on side BC of
A ABC 1intersecting BC at D. Il—D is the
radius of the escribed circle with centre at
I

iv. Draw the circle with radius IT[S and centre

at [; that will touch the side BC of the
AABC externally and the produced sides
AB and AC internally.
4. Circumscribe an equilateral triangle
about a given circle.
Given: A circle with centre O of reasonable
radius.

Steps of Construction:

i. Draw AB the diameter of the circle for
locating.

ii. Draw an arc of radius m OA with centre at
A to locate points C'and D on the circle.

iii. Join O to the points C and D.

iv. Draw tangents to the circle at points B, C
and D.

v. These tangents intersect at point I, IF and
G. Thus AGFG is required ecquilateral
triangle.

5. Inseribe an equilateral triangle in a

given circle.

Given: A circle with centre at O.

Steps of Construction:

i. Draw any diameter AB of circle.

ii. Draw an arc of radius mOA from point A.
The arc cuts the circle at points C and D.

iii. Join the points B, C and D to form straight

line segments BC, CD and BD.

iv. Triangle BCD is the required inscribed
equilateral triangle.

6. Circumscribe a square about a given
circle.

Given: A circle with centre at O.
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Steps of Construction:

i. Draw (wo diameters PR and QS which
biscct each other at right tangle.

ii. At points P, Q, R and S draw tangents to
the circle.

ili. Produce the tangents to meet cach other at
A, B, C and D. ABCD is the required
circumscribed square.,

7. Inscribe a square in a given circle.

Given: A circele with centre at O.
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Steps of Construction:

. Through O draw two diameters AC and

BD which bisect each other at right angle.

ii. Join A with B, B with C, C with D, and D
with A.

iii. ABCD is the required square inscribed in
the circle.

8. Circumscribe a regular hexagon about a
given circle.

Given: A circle, with centre at O.

=~ T

Steps of Construction:

i. Draw any diameter AD.

ii. From point A, draw an arc of radius
OA which intersects the circle at points B
and F. p

iii. Join B with O and extend it to meet the

circle at E.

iv. Join F with O and extend it to mcet the .

circle at C.

Vi.

Draw tangents to the circle at points A, B,
C. D, E and F intersecting one another al
points P, Q, R, S, T and U respectively.

Thus PQRSTU is the

regular hexagon.

circumscribed

Inscribe a regular hexagon in a given
circle:

Given: A circle, with centre at O.

Steps of Construction:

i.

ii.

iil.

iv.

V1.

Vii.

Take any point A on the circle with centre
0.

From point A, draw an arc of radius
OA which intersects the circle at point B
and F.

Join O and A with points B and F.

AOAB and AOAF are equilateral triangles
therefore ZAOB and ZAOF are of
measure 60" i.e., mOA = mAB = mAF .
Produce FOto meet the circle at C. Join B
to C. Since mZBOC =60

mBC = mOA .

therefore

From C and F. draw arcs of radius QA |
which intersect the circle at points D and L.
Join C to D, D to E to F. So. we have

mOA = mOB = mOC = mOD = mOI: = mOr:
Thus the figure ABCDEF is a reeular

()

hexagon  mscribed  in the  cirele.



