www.topstudyworld.com Mathematics

(i) Circumscribe a circle about a given triangle:

Given:

Tncngle ABC.,

Steps of Construction:

.  Drow LMN os perpendicular bisector of side AB. B
2.  Draw PQR as perpendicular bisector of side AC.
3, LN ond PP intersect at point O.
4 with centre O and radius
MOA =mOB = mOC, draw a circle.

This circle will pass through A, B and C whereas O is the circumcenter of the

circumscnbed circle.

Remember:

The circle passing through, the vertices of fnangle ABC is known as circumcircle,

Its radius as circumradius and centre as circumcenter.

(ii)) Inscribe a circle in a given friangle:

Given:

A triangle ABC.

Steps of Construction:
I.  Drow BE and CF to bisect the angles

ABC and ACB respectively. Rays BE

and CF intersect each other at point O, X
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2! O is the centre of the inscribed circle.

3 From O draw OP perpendicular to BC . With centre O and radius OP draw

a circle. This crcle 1s the inscribed circle of tnangle ABC.

Remember:

A circle which touches the three sides of a tnangle internally is known as incircle.

Its radius as inradius and centre as in centre.

(iii) Escribe a circle to a given friangle:

Given:

A triangle ABC

Steps of Construction:

1. Produce the sides AB and AC of AABC.
2. Draw bisectors of extenor angles ABC and ACB.
These bisectors of extenor angles meet at |h.

3.  From|, draw perpendicular on side BC of AABC. Which 1D intersect BC at

D. hD is the radius of the escrnbed circle with centre at .

4. Drow the circle with radius 11D and centre ¢t | that will touch the side BC
of the AABC externcally and the produced sides AB and AC,

Escribed circle:
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The circle touching one side of the tnangle extemally and two produced sides
internglly is called escnbed circle (e-crcle). The centre of e-circle is called e-

cenfre and radius is called e-radius.

(iv) Circumscribe an equilateral friangle 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.

2.  Draw an arc of radius mOA with centre at A
for locating points C and D on the circCle.
3. Join O to the points C ond D.
4, Draw tangents to the circle ot points B, C and D.

. These tangents intersect ot points E, F and G.

(v) Inscribe an equilateral friangle in a given circle.

Given:

A circle with centre ¢t O.

Steps of Construction:

.  Draw any diometer AB of the circle.

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

Inangle BCD is the required inscribed equilateral tnangle.

(vi) Circumscribe a square about a given circle:
Given:
A circle with centre at O.

Steps of Construction:

.  Draw two diameters PR and QS which bisect

each other at nght angle.
2. At points P, Q, R and S draw tangents to the circle.
3 Produce the tangents to meet each other ot A, B, C and D.

ABCD is the reguired circumscnbed square.

(vii) Inscribe a square in a given circle:
Given:

A circle, with centre at O.

Steps of Construction:

l. Through O draw two diameters AC ond BD which bisect each other at
nght angle.

2! Join Awith B, Bwith C, C with D and D with A,

ABCD is the required square inscribed in the circle.
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(viii) Circumscribe a regular hexagon about a given circle
Given:

A circle with centre at O,
Steps of Construction:

.  Draw any diameter AD.

2.  From point A draw an arc of radius AO (the

rodius of the circle), which cuts the circle at

points B and F,

()
3. Join B with O and extend it to meet the circle
ot E.
4. Join Fwith O and extend it to meet the circle at C.

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

S, Tand U respectively.

6. Thus, PQRSTU is the circumscnbed regular hexagon.
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(ix) Inscribe aregular hexagon in a given circle

+

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

. Take any point A on the circle and point with O.

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

I Join O and A with points B and F.

4. AOAB and AOAF are equilateral therefore £AOB and <¢AOF are of

measure 60°i.e. mOA=mAB = mAF.

5. Produce FO to meet the circle at C. Join B to C. Since in 2zBOC = 60°

therefore mBC = mOA .

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

v A Join Cto D, D to Eand E to F ultimately. We have
MOA =mOB =mOC =mOD = mOE =mOF

Thus, the figure ABCDEF is a regular hexagon inscrnbed in the circle.
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Exercise 13.2

1. Circumscribe a circle about a triangle ABC with sides

| AB| =é6cm, |W|=3cm, |a|=4cm
Also measvre its circum radius.

Solution:

Given:

Three sides

|AB| =écm, |BC|=3cm. |CA|=4cm

Required:

To construct a crcumscnbed circle about a tnangle using given informahon.
Steps of Construction:

l. Draw @ line segment |AB| =6 cm

2. With centre at A, draw an arc of radius 4 cm,

3. With centre at B, draw an arc of radius 3 cm which

cuts the previous arc at point C.

4. Join C with A and B.

D Thus ABC is the reguired triangle.

6. Drow LMN as perpendicular bisector of side AB.

7 Draw POQR as perpendicular bisector of side BC .

8. iﬁ and PR intersect ot point O.
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- with centre O and radius mm = m@ = m& draw Q circle.

10.  This circle will pass through A, B and C whereas O is circum center of the

circumscnbed cicle

Here mOA = m@ =mOC= 3.3 cm.

2. Inscribe a circle in a triangle ABC with sides.

| AB| =5cm, | BC l=3cm, | CA | =3 cm. Also measvure its in-radius.

Solution:
Given:

Three sides

|AB| =5cm, | BC|=3cm, | CA| =3¢cm

Required:

To construct an inscrnibed circle about a tnangle using given information.
Steps of Construction:

] Draw @ line segment | AB | = 5cm

2. With centre at A, draw an arc of radius 3 cm,

3: With centre at B, draw an arc of radius 3¢cm

which cuts the previous arc at point C.
4. Join C with A and B.

D, Thus, ABC is the required tnangle.

6. Draw AE and BF to bisect the angles BAC

and ABC. Rays AE and BF intersect each other at point O

7. O is the centre of the inscribed circle.
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8. From O draow OP perpendicular to AB .

9. With centre O and radius OP draw a circle.

10. This circle is the inscnbed circle of tnangle ABC.

Here mOP = moQ = mOR =1 cm (approximately).

3. Escribe a circle opposite to vertex A to a friangle ABC with sides

| AB| =6 cm, |W| =4cm, | CA | =3 cm. Find its radius also.
Solution:
Given:

Three sides

lfiﬁl=6cm.|f3_(:[=4cm. | a|=3cm
Required:

To construct an escrnibed circle opposite to vertex A to a inangle using given

information.

Steps of Construction:

l. Draw @ line segment | BC | =4cm.
2. With centre ot B, draw an arc of 6 cm.

3. With centre ot C, draw an arc of 3cm which cufts
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the previous arc at point A.
4, Join A with B and C.
9 Thus. ABC is the required tnangle.
6. Produce the sides AB and BC of AABC.
74 Draow bisectors of extenor angles ABC and ACB.

These bisectors of extenor angles meet at L.

8. From L, draw perpendicular to side BC of AABC
which intersects BC ot D. LD is the radius of the escnbed circle with centre
ot L.

Y: Draw the circle with radius LD and centre at L, that will touch the side BC
of the AABC externclly and the produced sides AB and AC internally.

4. Circumscribe a circle about an equilateral triangle ABC with each side of
length4 cm.

Solution:

Given:
Equilateral triangle ABC with each side of length 4cm.

Required:

To construct a circumscribed circle about an equilateral friangle using given

information.

Steps of Construction:

.  Drowaline segment | AB |= 4cm
2 With centre at A, draow an arc of radius 4 cm.

3. With centre at B, draw an arc of radius 4 cm which cuts the previous arc
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at point C,

4. Join C with A ond B.

S. Thus ;\BE s the required tnangle.

[

6 Drow LMN as perpendicular bisector to of side
AC,
748 Drow pOR as perpendicular bisector of side BC .

8. LN and pg intersect at point O.

7. With centre at O and radius mﬁ = m@ = m&.
draw Q circle,

10.  This circle will pass through A, B and C whereas O is circumcenter of the

circumscnbed circle.

5. Inscribe a circle in an equilateral friangle ABC with each side of length 5 cm.
Solution:

Given:
Equilateral triangle ABC with each side of length 5 cm.

Required:

To construct an inscnbed crcle about a tnangle using given information.
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Steps of Construction:

2.

10.

Drow @ line segment | AB | = 5¢cm

With centre at A, draw an arc of radius Scm.

With centre at B, draw an arc of radius Scm which
cuts the previous arc at point C,

Join C with A ond B.

Thus ABC is the required triangle.

Draw AE and BF to bisect the cngles BAC and ABC. Rays AE and BF

intersect each other at point O

O is the centre of the inscribed circle.
From O draw OP perpendicular to AB.

wWith centre O and radius O_P draow q circle.

This circle i1s the inscribed circle of tnangle ABC.

6. Circumscribe and inscribe circles with regard to a right-angle triangle with
sides, 3cm,4dcmand 5cm.

Solution:

Given:

Three sides

|AB| =3cm, |BC|=4cm, | CA| =5cm.

Required:

To construct an inscnbed and circumscnbed circle gbout ¢ tnangle using given

information.
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(i) Circumcircle

Steps of Construction:

. Construct a nght-angle tnangle ABC

o

with sides3cm,4cmand Scm.

S 0l H

2.  Draw right bisectors PQ and RS of B4 .

each side AB and BC respectively

intersecting each other at point O. il

Bl I3

3. Taking O as centre and radius equal to B 11

mMOA ormOB or mOC ., we draw o p

circle passing frough the points A, B and |

C.
4, This is our required crcumcircle whose radius 1Is measured to be 2.5 cm.

(ii) Inscribed Circle
Steps of Construction:

1 Construct a nght-angle tnangle ABC
according to the given condifions.

2. We draw the bisectors of <A and «B

intersecting each other at point O,

3 From point O, we draw OP

perpendicular to AB.

4. Taking O as centre and radius equal v

to OP, we draw a circle, touching three sides of tricngle internclly.

J: This is the required Incircle whose radius 1Is meagsured tobe 1 cm.,
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7. In and around the circle of radius 4 ¢cm draw a square.

(i) In a circle of radius 4 cm draw a square:

D
Solution:
Given:
A circle of radius 4cm. . a2k (,
Required:
Draw a square inside the circle.
H

Steps of Construction:

I8 Draw circle of radius 4cm with O as ¢ centre.

2: Through O draw two diameters AC ond BD
which bisect each other at nght angle.

3 Jon Awith B, Bwith C, C with D and D with A.

4. Thus, ABCD is the reguired square inscnbed In the circle.
(ii)) Around a circle of radius 4 cm draw a square:

Solution:

Given:
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A circle of radius 4cm,

Required:

Draw a square around the circle.
Steps of Construction:

l. Draw circle of radius 4cm with O as ¢ centre.
2.  Draw two dicmeters PR and Os which bisect

each other at nght angle.

3. At point P, Q, R and S draw tangents to meet
eachotherat A, B, Cand D. ABCD s the reguired
circumscnbed square.,

8. In and around the circle of radius 3.5 cm draw a regular hexagon.

(i) In a circle of radius 3.5 cm draw a hexagon:

Solution:

Given:

A circle of radius 3.5cm.

Required:

Draw a regular hexagon inside the circle.
Steps of Construction:

1. Take any point O.

2. Take O as centre of and draw @ circle of radius 3.5 cm.
3 Take any point A on the crcumference of the cicle.
4. From point A, draw on arc of radius OA which intersects the circle

at point B and F,

S. Join O and A with points B and F.
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6. AOAB and AOAF are equilateral tnangles therefore ZAOB and £AOF cre

of megsure 60° |.e., mO_A= mAB= mAF.

7 Produce FO to meet the circle at C. Join B to C. Since in 2£zBOC = 60°

therefore mBC = mOA .

8. From C and F, draw arcs of radius OA , which intersect the circle of points
D and E.

7 JonCto D, Dto EandE to F. Utimately we have
MOA =mOB =mOC =mOD = mOE =mOF

Thus, the figure ABCDEF is @ regular hexagon inscnbed in the circle.
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(ii)) Around a circle of radius 3.5 cm draw a regular hexagon:

NGE

Given:
A circle of radius 3.5 cm.

Steps of Construction:

]. Draow a diameter AD =7 cm.

2. From point A draw an arc of radius AO =35 cm(the radius of the circle).

which cuts the circle at points B and F.

3. Join B wvath O and extend it to meet the circle ¢t E.
4, Join F with O and extend it o meet the circle at C.
D Draw tangents to the circle at points A, B, C, D, E and F intersecting one

another ¢t points P, Q, R, S, Tanad U respectively,

é. Thus, PQRSTU is the circumscribed regular hexagon.

9. Circumscribe a regular hexagon about a circle of radius 3cm.
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Given:
A circle of radius 3 cm,

Steps of Construction:

] Draw a diameter AD = & cm.

2 From point A draw an arc of radius AO = 3cm
(the radius of the circle), which cuts the circle

at points B and F.

3 Join B with O and extend it to meet the circle

at E.
4. Join F wvith O and extend it to meet the circle
at C.
D Draw tangents to the circle at points A, B, C, <

D, E and F intersecting one another at points
P, Q.,R,S, Tand Urespectively,

6. Thus, PQRSTU is the circumscribed regular hexagon.
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