5. Complete the circle with Centre 0 and radius (OA =0B=0C = OP = OE=0OF),
This will pass through all the points A. B, C. D, E and F on the given par of the
circumference.

To complete the circle without finding the centre when a part of its
circumference is given
Given:

AB is the part of circumference of a circle
Steps of Construction:

|. Take achord CP of reasonable length on the arc AB.

2. Construct an internal angle of 120° at point D and draw a line segment DE equal to
the length of CD

3. At point E again construct an intemal angle of )
120° and from point E draw line segment EF of ;o
length equal to CD etc.

4. Continue this practice until we reach at the H l;lzu'
starting point. 3,
5. Now join the points D, E, F, G. H and C by arcs 3

DE, EF and FG and HC all having length equal
to the length of arc CD.

As a result we get a circle including the given
part of circumference.

SOLVED EXERCISE 13.1

Q1. Divide an arc of any length.
(i) Into three equal parts.

Solunion:
Steps of construction:

. Draw an arc ABC.
2 Join A with B and B with C.

3. Draw LM and PQ right

bisectors of Al gnd BC respectively. [M and PQ
intersect at pint O,

4. Divide the arc ABC in three cqual parts. such that AD = DE = EC

(ii) Into four equal parts
Solution:
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Steps of construction:

. Draw an arc A?E
2. Join A with B and B with C.

3. Divide the are ABC in four cqual parts. such that AE = ED = DF = FC.
4. Draw LM and PQ right bisectors of AB and BC respectively. LM and PQ intersect

at point O.

(1ii) Into six equal parts
Solution:

Draw an arc TBC .
Join A with B and B with C.
Divide the arc ABC in six equal parts, such that AF = FD = DG = GE = EH = HC

Draw LM and PQ right bisectors of AB and BC respectively. LM and PQ

intersects at point O.

2. Practically find the centre of an arc ABC.

Steps of Construction:
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. Draw an arc Eﬁ'& .
. Join A with B and B8 with C.
. Draw LM and IPQ right

Bisectors of AB and BC respectively. LM and
PQ intersect at pimt Q).

‘-t D -

4. O s the required centre ol an arc ABC.

3. (i) Iflﬁil =3 c¢m and |BC| = 4 cm are the
lengths of two chords of an arc, then locate
the centre of the arc.

Solution:
Steps of Conastruction:
|. Draw an ar¢c ABC.

2. Draw IA_B| = Jcm undlﬁE[ =d¢m

3. Draw LM and PQ right bisectors of AB and
BC respectively. LM and PQ intersect at pint

().
4. O is the required centre of an ar¢ ABC.

(i) I |K§| =35cm and IEI = § cm are the lengths of two chords of an arc, then
locate the centre of the arc.
Solution:
Steps of Construction:

i——

I. Draw an arc ABC
Draw |ABj=3.5cmand [BC| = 5 ¢cm.
Draw LM and PQ right bisectors ol AB and E‘Tespeclivel)-. LM and 'F_’E)' intersect

19

\d

at pmt O.
1. Qs the required centre of an arc ABC.
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For an arc draw two perpendicular biscctors of the chords PQ and OR of

4.
this arc, construct a circlc through P, Q and R.

Solution: )

Steps of Construction:

|. Draw an arc ABC .

2. Jomn PwithQand Q with R.

3. Draw LM and F(_j right hisectors of Fé and ()_E
respectively. LM and AB interscct at pint Q).

1. Oas the required centre of an are ABC.

5. Draw a circle with radius OP = OQ = OR having
centre at O, which s the required cirele.

5. Describe circle of radius § cm passing
through points A and B, 6 cm apart. Also
find distance from the centre to the line
segment AB.

Solution:

Steps of Construction:
l.

IJd

Draw a circle of radius 5 ¢m passing through pomts
A and B. 6 cim apat.

The distance from the centre O to the Ime segment
ABis 4 om.

6. Ifl:{l-i|= Acm and]l?li_‘l:b m, such that AR
is perpendicular to BC, construct a citcle through points A, B and C. Also
measure its radius.

Solution: :

Steps of Construction:

5

. N

Draw M_H! = Jem and ?EEI = 6cin. such that | E[
is perpendicular to BC

Now in A\OBD. by Pyvihagoras theorem, we have
(OB| =\iOD[ +|BD|
-V2) ()
=J4+9

=13 (Radius)
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3. Draw a circle of radius |OA | = |OB| = |OC | = V13 em. which passcs through points
A.B and C.

Circumscribe a circle about a give a triangle:

Given: |
Triangle ABC.

Steps of Construction:

|. Draw LMN as perpendicular bisector of side AB .
2. Draw PQR as perpendicular bisector of side AC .
3. LN and PP. intersect at point Q.

4. With centre O and radius

n E.)_E =mOB =mOC .draw a circle.

This circle will pass through A. B and C whereas O s the circuincentre of the circumscribed
circle.

Remember: The circle passing through. the vertices of triangle ABC 15 known as
circumcircle. its radius as circumradius and centre as circumeentre.

Inscribe a circle in a given triangle:
Given:
A triangle ABC.
Steps of Construction:
I. Draw BE and CF to bisect the angles
ABC and ACB respectively. Rays BE
and CF intersect cach other at point O.

O is the centre of the inscribed circle.

to

From O draw OP perpendicular to BC.

With centre O and radius OP draw a
circle. This circle is the inscribed circle of

triangle ABC.

Remember: | |
A circle which touches the three sides of a tnangle

internally is known as incircle. its radius as in-
radius and centre as in centre:

Describe a circle to a given triangle:
Given:
A triangle ABC
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Steps of Construction:

1. Produce the sides AB and AC of AABC.

2. Draw bisectors of exterior angles ABC and ACB.
These bisectors of exterior angles meet at.

3. From |, draw perpendicular on Side BC of AABC.
Which [, D intersect BC at D. 1,D is the radius of the escribed circle with centre at .

4. Draw the circle with radius 1,D and centre at 1, that will touch the side BC of the
AABC externally and the produced sides AB and AC.

Eescribed circle:
The circle touching one side of the triangle externally and two produced sides internally is
called escribed circle (e-circle). The centre of e-circle is called e-centre and radius is called

e-radius.

Circumscribe an equilateral triangle about a given circle

Given:
A circle with centre O of reasonable radius.

Steps of Construction:
|.Draw AB. the diameter of the circle. for locating.
2. Draw an arc of radius m OA with centre at A for
Jocating points C and D on the circle.

3. Join 010 the points C and D.
4. Draw tangents to the circle at points B, C and D.
5

. These tangents intersect at points E. F and G.

(v) Inscribe air equilateral triangle in a given

circle.

Given: B
A circle with centre at O.

Steps of Construction:

|. Draw any diameter AB of the circle.

2. Draw an arc of radius OA from point A. The arc cuts the A
circle at points C and D. . C ' A
3. Join the prints B, C and D to form straight line segments v

EC. BC and BD. A
Triangle BCD is the required inscribed equilateral triangle.
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Circumscribe a square: about a given circle:
Given:

A circle with centre at O.
Steps of Construction:
. Draw two diameters I_’_C_) and OS which _bisect each
other at right angle.
2. Atpomts P. Q. R and S draw tangents to the circle.

3. Producc the tangents to meet cach other at A, B, C and D.
ABCD 1s the required circumscribed square.

Inscribe a square in a given circle:
Given:
A circle. with centre at .
Steps of Construction:
I. Through O draw two diameters AC and BI which bisect each other at right angle.

2 Jom Awith 3. BwithC. Cwith D.and D with A,

ABCD is the required square inscribed in the circle,
D

13

Circumscribe a regular hexagon about a given circle:

Given:
A circle with centre at O.

Steps of Construction:
1. Draw any diameter AD.

2. From pomt A draw an arc of radius AQ (the
circle). which cuts the circle at

radius of the
points B and I.
Joimn B with 0 and extend it to meet the circle at [-.

Join I with 0 and extend 1t to meet the circle at C.

Draw tangents to the circle at points A, B.C.D.LC
and I intersecting one another at points P. Q. R.

I
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S. T and U respectively,
6. Thus PQRSTU is the circumscribed regular hexagon,

Inscribe a regular hexagon in a given circle.
I

Given:
A circle. with centre at 0.
Steps of Construction:

1. Take any point A on the circle and point with O.
From point A. draw an arc of radius AQ which intersects the circle at pot.u is it i

Jom (O and A with points B and F.
AOAB and A OAF are equilateral therefore ZAOB and ZAOF are of measurc 60° 1e..

mAQ =mAB =mAF.

5. Produce FO 10 meet the circle at C. Join B to C. Since in £BOC = 60" therefore
mBC =mOA . ‘

6. From C and F. draw arcs of radius OA . which intersect the circle at points D and L.

w9

7. Jom CtoD. Dw L and L' 10 F ultimately. We have
mOA =mOB =mOC =mOD =mOE =mOF
Thus the figure ABCDEF is a regular hexagon inscribed in the circle.

SOLVED EXERCISE 13.2

I. Circumscribe a circle about a triangle ABC with sides

|.‘\I‘i|=bcm y ]F!_(.‘|=Jtm , |CA|=dcm
Also measure its circum radius.
Solution:
Given:
Three sides
iﬁllli: = 6em, | ITL*'! = 3cm., ?EEI = 4cm.
Required:
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