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UNIT # 13
PRACTICAL GEOMETRY CIRCLE
Circumscribe
Above the figure
Inscribe
Between or in the figure
Circumcircle or Circumscribe a circle
The circle passes through the vertices of polygon
(triangle, square, hexagon).
Incircle or inscribe a circle
The circle which touches the sides of polygon
(triangle, square, hexagon)
Escribed circle
The circle touching one side of the triangle
externally and two produced sides internally is called
escribed circle.

5. Thus, ABC is the triangle according to data
̅̅̅̅ and 𝑚𝐴𝐶
̅̅̅̅
6. Draw the perpendicular bisectors of 𝐴𝐵
which intersect each other at O.
7. Join O to B.
̅̅̅̅ draw a circle.
8. With centre O and radius 𝑚 𝑂𝐵
9. This is the required circumscribed circle about the
given ∆ 𝐴𝐵𝐶

2. Construct a triangle ABC such that 𝒎𝑨𝑩 = 𝟑"
𝒎𝑨𝑪 = 𝟒" and 𝒎∠𝑨 = 𝟔𝟎𝐨 . draw circumcircle to this
triangle.
Given
Let 𝑚 ̅̅̅̅
𝐴𝐵 = 3 𝑐𝑚, 𝑚 ̅̅̅̅
𝐴𝐶 = 4 𝑐𝑚, and 𝑚∠𝐴 = 60o
Required
To circumscribe a circle about the given ∆ 𝐴𝐵𝐶

Ex # 13.1
1. Construct a triangle with sides 2 cm, 2.5 cm and 3
cm. also draw its circumcircle.
Given
Let 𝑚 ̅̅̅̅
𝐴𝐵 = 2 𝑐𝑚, 𝑚 ̅̅̅̅
𝐵𝐶 = 2.5 𝑐𝑚, and 𝑚 ̅̅̅̅
𝐴𝐶 = 3 𝑐𝑚
Required
To circumscribe a circle about the given ∆ 𝐴𝐵𝐶

Steps of construction
̅̅̅̅ = 2 𝑐𝑚
1. Draw a line 𝑚 𝐴𝐵
2. With B as centre, draw an arc of radius 2.5 cm.
3. With A as centre, draw another arc of radius 3 cm.
4. Both the arcs meet at point C.

Steps of Construction
̅̅̅̅ = 3 𝑐𝑚
1. Draw a line 𝑚𝐴𝐵
2. At point A, draw an angle of 600
3. With A as centre, draw an arc of radius 4 cm which
cuts angle 600 at points C.
4. Join B to C.
5. Thus, ABC is the required triangle.
̅̅̅̅
6. Draw the perpendicular bisectors of ̅̅̅̅
𝐴𝐵 and 𝑚𝐴𝐶
which intersect each other at O.
7. Join O to B.
̅̅̅̅ draw a circle which
8. With centre O and radius 𝑚 𝑂𝐵
touches the vertices of triangle.
9. This is the required circumscribed circle about the
given ∆ 𝐴𝐵𝐶
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3. Suppose we have a triangle whose sides are 3 cm, 4 cm
and 6 cm respectively. Draw its inscribed circle.
Given
̅̅̅̅ = 3 𝑐𝑚, 𝑚 𝐵𝐶
̅̅̅̅ = 4 𝑐𝑚, and 𝑚 𝐴𝐶
̅̅̅̅ = 6 𝑐𝑚
Let 𝑚 𝐴𝐵
Required
To inscribe a circle in the given ∆ 𝐴𝐵𝐶

Steps of construction
̅̅̅̅ = 3 𝑐𝑚
1. Draw a line 𝑚 𝐴𝐵
2. With B as centre, draw an arc of radius 4 cm.
3. With A as centre, draw another arc of radius 6 cm.
4. Both the arcs meet at point C.
5. Thus, ABC is the triangle according to data
6. Draw the bisectors of angles A and B which pass
through same point O.
̅̅̅̅ ⊥ 𝐴𝐵
̅̅̅̅
7. From O, draw 𝑂𝐷
8. With centre O and radius 𝑚 ̅̅̅̅
𝑂𝐷 draw a circle which
touches the sides of triangle.
9. This is the required inscribed circle in the given ∆ 𝐴𝐵𝐶
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Steps of construction
̅̅̅̅ = 5 𝑐𝑚
1. Draw a line 𝑚 𝐴𝐵
2. With B as centre, draw an arc of radius 6 cm.
3. With A as centre, draw another arc of radius 8 cm.
4. Both the arcs meet at point C.
5. Thus, ABC is the triangle according to data
6. Draw the perpendicular bisectors of ̅̅̅̅
𝐴𝐵, ̅̅̅̅
𝐵𝐶 and
̅̅̅̅ which intersect each other at O.
𝑚𝐴𝐶
7. Join O to B.
̅̅̅̅ draw a circle which
8. With centre O and radius 𝑚 𝑂𝐵
touches the vertices of triangle.
9. This is the required circumscribed circle about the
given ∆ 𝐴𝐵𝐶
5. Draw a triangle ABC with 𝒎∠𝑨 = 𝟔𝟎𝐨 and
𝒎∠ 𝑩 = 𝟒𝟓𝐨 . draw three angle bisectors and then
inscribe a circle in it.
Given
̅̅̅̅ = 5 𝑐𝑚, 𝑚∠𝐴 = 60o and 𝑚∠ 𝐵 = 45o
Let 𝑚 𝐴𝐵
Required
To inscribe a circle in the given ∆ 𝐴𝐵𝐶

4. Construct a triangle ABC with sides 𝒎𝑨𝑩 = 𝟓𝒄𝒎,
𝒎𝑩𝑪 = 𝟔𝒄𝒎 and 𝒎𝑪𝑨 = 𝟖 𝒄𝒎. Draw perpendicular
bisectors of its sides and then circumscribe a circle.
Given
̅̅̅̅ = 5 𝑐𝑚, 𝑚 𝐵𝐶
̅̅̅̅ = 6 𝑐𝑚, and 𝑚 𝐶𝐴
̅̅̅̅ = 8 𝑐𝑚
𝑚 𝐴𝐵
Required
To circumscribe a circle about the given ∆ 𝐴𝐵𝐶

Steps of construction
1. Draw a suitable line 𝑚 ̅̅̅̅
𝐴𝐵 = 5 𝑐𝑚
2. At point A, draw an angle of 600
3. At point B, draw another angle of 450
4. Both the angles meet at point C
5. Thus, ABC is the required triangle.
6. Draw the bisectors of angles A, B and C which pass
through same point O.
7. From O, draw ̅̅̅̅
𝑂𝐷 ⊥ ̅̅̅̅
𝐵𝐶
̅̅̅̅ draw a circle which
8. With centre O and radius 𝑚 𝑂𝐷
touches the sides of triangle.
9. This is the required inscribed circle in the given ∆ 𝐴𝐵𝐶
6. An equilateral triangle in inscribed in a circle. Find
the altitude of the triangle if the radius of the circle
varies as under.
𝒓 = 𝟑 𝒖𝒏𝒊𝒕𝒔, 𝒓 = 𝟒 𝒖𝒏𝒊𝒕𝒔, 𝒓 = 𝟔 𝒖𝒏𝒊𝒕𝒔,𝒓 = 𝟏𝟐 𝒖𝒏𝒊𝒕𝒔.
Can you deduce some result from this?
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𝒓 = 𝟑 𝒖𝒏𝒊𝒕𝒔
Solution:
Let 1 𝑢𝑛𝑖𝑡 = 1 𝑐𝑚 Then 3 𝑢𝑛𝑖𝑡𝑠 = 3 𝑐𝑚
Given
A circle with centre O and radius 3 cm.
Required
Inscribe an equilateral triangle in the circle.

Steps of construction
1. At point O, draw a circle of radius 3 cm
2. Draw diameter ̅̅̅̅
𝐴𝐵 of the circle.
3. With centre A and radius 3 𝑐𝑚, draw two arcs which
cut the circle at C and D.
4. Join B, C and D.
5. This is the required equilateral triangle.
Note:
The altitude of a triangle is 4.5 cm.
𝒓 = 𝟒 𝒖𝒏𝒊𝒕𝒔
Solution:
Let 1 𝑢𝑛𝑖𝑡 = 1 𝑐𝑚
Then 4 𝑢𝑛𝑖𝑡𝑠 = 4 𝑐𝑚
Given
A circle with centre O and radius 4 cm.
Required
Inscribe an equilateral triangle in the circle.
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Steps of construction
1. At point O, draw a circle of radius 4 cm
̅̅̅̅ of the circle.
2. Draw diameter 𝐴𝐵
3. With centre A and radius 4 𝑐𝑚, draw two arcs which
cut the circle at C and D.
4. Join B, C and D.
5. This is the required equilateral triangle.
Note:
The altitude of a triangle is 4.5 cm.
𝒓 = 𝟔 𝒖𝒏𝒊𝒕𝒔
Solution:
Let 2 𝑢𝑛𝑖𝑡𝑠 = 1 𝑐𝑚
Then 6 𝑢𝑛𝑖𝑡𝑠 = 3 𝑐𝑚
Given
A circle with centre O and radius 3 cm.
Required
Inscribe an equilateral triangle in the circle.

Steps of construction
1. At point O, draw a circle of radius 3 cm
̅̅̅̅ of the circle.
2. Draw diameter 𝐴𝐵
3. With centre A and radius 3 𝑐𝑚, draw two arcs which
cut the circle at C and D.
4. Join B, C and D.
5. This is the required equilateral triangle.
Note:
The altitude of a triangle is 4.5 cm.
𝒓 = 𝟏𝟐 𝒖𝒏𝒊𝒕𝒔
Solution:
Let 3 𝑢𝑛𝑖𝑡𝑠 = 1 𝑐𝑚
Then 12 𝑢𝑛𝑖𝑡𝑠 = 4 𝑐𝑚
Given
A circle with centre O and radius 4 cm.
Required
Inscribe an equilateral triangle in the circle.
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2.
3.
4.
5.

Steps of construction
1. At point O, draw a circle of radius 4 cm
̅̅̅̅ of the circle.
2. Draw diameter 𝐴𝐵
3. With centre A and radius 4 𝑐𝑚, draw two arcs which
cut the circle at C and D.
4. Join B, C and D.
5. This is the required equilateral triangle.
Note:
The altitude of a triangle is 4.5 cm.
7. An equilateral triangle is circumscribed about a
circle. Find the altitude of the triangle if radius 𝒓 of
the circle varies as 𝒓 = 𝟐 𝒖𝒏𝒊𝒕𝒔, 𝒓 = 𝟓 𝒖𝒏𝒊𝒕𝒔, 𝒓 =
𝟏𝟎 𝒖𝒏𝒊𝒕𝒔. Can you deduce some result from this?
𝒓 = 𝟐 𝒖𝒏𝒊𝒕𝒔
Solution:
Let 1 𝑢𝑛𝑖𝑡 = 1 𝑐𝑚
Then 2 𝑢𝑛𝑖𝑡𝑠 = 2 𝑐𝑚
Given
A circle with centre O and radius 2 cm.
Required
Circumscribe an equilateral triangle about the circle.

Steps of construction
1. At point O, draw a circle of radius 2 cm

Take any point A on the circle and join to O.
Draw an angle ∠𝐴𝑂𝐵 of measure 120o .
Draw another angle ∠𝐵𝑂𝐶 of measure 120o .
Draw perpendiculars at points A, B and C which cut
each other at points D, E and F.
6. Thus, DEF is the required equilateral triangle about
the circle.
Note:
The altitude of a triangle is 4.5 cm.
𝒓 = 𝟓 𝒖𝒏𝒊𝒕𝒔
Solution:
Let 1 𝑢𝑛𝑖𝑡 = 1 𝑐𝑚
Then 5 𝑢𝑛𝑖𝑡𝑠 = 5 𝑐𝑚
Given
A circle with centre O and radius 5 cm.
Required
Circumscribe an equilateral triangle about the circle.

Steps of construction
1. At point O, draw a circle of radius 5 cm
2. Take any point A on the circle and join to O.
3. Draw an angle ∠𝐴𝑂𝐵 of measure 120o .
4. Draw another angle ∠𝐵𝑂𝐶 of measure 120o .
5. Draw perpendiculars at points A, B and C which cut
each other at points D, E and F.
6. Thus, DEF is the required equilateral triangle about
the circle.
Note:
The altitude of a triangle is 4.5 cm.
𝒓 = 𝟏𝟎 𝒖𝒏𝒊𝒕𝒔
Solution:
Let 2 𝑢𝑛𝑖𝑡𝑠 = 1 𝑐𝑚
Then 10 𝑢𝑛𝑖𝑡𝑠 = 5 𝑐𝑚
Given
A circle with centre O and radius 5 cm.
Required
Circumscribe an equilateral triangle about the circle.
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4. Draw another angle ∠𝐵𝑂𝐶 of measure 120o .
5. Draw perpendiculars at points A, B and C which cut
each other at points D, E and F.
6. Thus, DEF is the required equilateral triangle about
the circle.
𝒓 = 𝟑”
Solution:
Given
A circle with centre O and radius 3 cm.
Required
Circumscribe an equilateral triangle about the circle.
Steps of construction
1. At point O, draw a circle of radius 5 cm
2. Take any point A on the circle and join to O.
3. Draw an angle ∠𝐴𝑂𝐵 of measure 120o .
4. Draw another angle ∠𝐵𝑂𝐶 of measure 120o .
5. Draw perpendiculars at points A, B and C which cut
each other at points D, E and F.
6. Thus, DEF is the required equilateral triangle about
the circle.
Note:
The altitude of a triangle is 4.5 cm.
8. Circumcircle an equilateral triangle about a circle
of radius 2”, 3” and 1”.
𝒓 = 2”
Solution:
Given
A circle with centre O and radius 2 cm.
Required
Circumscribe an equilateral triangle about the circle.

Steps of construction
1. At point O, draw a circle of radius 3 cm
2. Take any point A on the circle and join to O.
3. Draw an angle ∠𝐴𝑂𝐵 of measure 120o .
4. Draw another angle ∠𝐵𝑂𝐶 of measure 120o .
5. Draw perpendiculars at points A, B and C which cut
each other at points D, E and F.
6. Thus, DEF is the required equilateral triangle about
the circle.
𝒓 = 𝟏”
Solution:
Given
A circle with centre O and radius 1 cm.
Required
Circumscribe an equilateral triangle about the circle.

Steps of construction
1. At point O, draw a circle of radius 2 cm
2. Take any point A on the circle and join to O.
3. Draw an angle ∠𝐴𝑂𝐵 of measure 120o .
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Steps of construction
1. At point O, draw a circle of radius 1 cm
2. Take any point A on the circle and join to O.
3. Draw an angle ∠𝐴𝑂𝐵 of measure 120o .
4. Draw another angle ∠𝐵𝑂𝐶 of measure 120o .
5. Draw perpendiculars at points A, B and C which cut
each other at points D, E and F.
6. Thus, DEF is the required equilateral triangle about
the circle.
9. Draw a triangle with sides 2.5 cm, 3.5 cm and 4.5
cm long. Draw an escribed circle to the triangle
touching the longest side of the triangle.
Given
Let 𝑚 ̅̅̅̅
𝐴𝐵 = 2.5 𝑐𝑚, 𝑚 ̅̅̅̅
𝐵𝐶 = 4.5 𝑐𝑚, and 𝑚 ̅̅̅̅
𝐴𝐶 =
3.5 𝑐𝑚
Required
An escribed circle touching the longest side of ∆ 𝐴𝐵𝐶

Steps of construction
̅̅̅̅ = 2.5 𝑐𝑚
1. Draw a line 𝑚 𝐴𝐵
2. With B as centre, draw an arc of radius 4.5 cm.
3. With A as centre, draw another arc of radius 3.5 cm.
4. Both the arcs meet at point C.
5. Thus, ABC is the triangle according to data.
̅̅̅̅ and 𝑚𝐴𝐶
̅̅̅̅ to form exterior angles ∠𝐶𝐵𝐷
6. Produce 𝐴𝐵
and ∠𝐵𝐶𝐸
7. Draw bisectors of ∠𝐵𝐴𝐶, ∠𝐶𝐵𝐷 and ∠𝐵𝐶𝐸.
8. All the angle bisectors intersect at point O.
̅̅̅̅ ⊥ 𝐴𝐷
̅̅̅̅
9. Draw 𝑂𝐹
̅̅̅̅ draw a circle which
10. With centre O and radius 𝑚 𝑂𝐹
̅̅̅̅
̅̅̅̅
̅̅̅̅
touches 𝐵𝐶 , 𝐵𝐷 and 𝑚𝐶𝐸
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11. This is the required escribed circle touches the longest
side of given ∆ 𝐴𝐵𝐶
10. For the problem in Q9, draw an escribed circle to
the triangle touching the smallest side.
OR
Draw a triangle with sides 2.5 cm, 3.5 cm and 4.5
cm long. Draw an escribed circle to the triangle
touching the shortest side of the triangle.
Given
Let 𝑚 ̅̅̅̅
𝐴𝐵 = 3.5 𝑐𝑚, 𝑚 ̅̅̅̅
𝐵𝐶 = 2.5 𝑐𝑚, and 𝑚 ̅̅̅̅
𝐴𝐶 =
4.5 𝑐𝑚
Required
An escribed circle touching the longest side of ∆ 𝐴𝐵𝐶

Steps of construction
̅̅̅̅ = 3.5 𝑐𝑚
1. Draw a line 𝑚 𝐴𝐵
2. With B as centre, draw an arc of radius 2.5 cm.
3. With A as centre, draw another arc of radius 4.5 cm.
4. Both the arcs meet at point C.
5. Thus, ABC is the triangle according to data.
̅̅̅̅ to form exterior angles ∠𝐶𝐵𝐷
6. Produce ̅̅̅̅
𝐴𝐵 and 𝑚𝐴𝐶
and ∠𝐵𝐶𝐸
7. Draw bisectors of ∠𝐵𝐴𝐶, ∠𝐶𝐵𝐷 and ∠𝐵𝐶𝐸.
8. All the angle bisectors intersect at point O.
̅̅̅̅ ⊥ 𝐴𝐷
̅̅̅̅
9. Draw 𝑂𝐹
̅̅̅̅ draw a circle which
10. With centre O and radius 𝑚 𝑂𝐹
̅̅̅̅
̅̅̅̅
̅̅̅̅
touches 𝐵𝐶 , 𝐵𝐷 and 𝑚𝐶𝐸
11. This is the required escribed circle touches the
smallest side of given ∆ 𝐴𝐵𝐶
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Ex # 13.2
Page # 259
1. Circumscribe a square about a circle of radius 5 cm.
Given
A circle with centre O and radius 5 cm.
Required
Circumscribed a square about a circle.

Steps of construction
1. At point O, draw a circle of radius 5 cm
̅̅̅̅ of the circle.
2. Draw diameter 𝐴𝐵
3. Draw another diameter ̅̅̅̅
𝐶𝐷 which is perpendicular to
̅̅̅̅
𝐴𝐵
4. Draw perpendiculars at the extremities A, C, B and D
which cut each other at points E, F, G and H.
5. Thus, EFGH is the required square circumscribed
about that circle
2. Inscribe a square in a circle of radius 6 cm.
Given
A circle with centre O and radius 6 cm.
Required
Inscribe a square in the given circle.

C
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Steps of construction
1. At point O, draw a circle of radius 6 cm
̅̅̅̅ of the circle.
2. Draw diameter 𝐴𝐵
3. Draw another diameter ̅̅̅̅
𝐶𝐷 which is perpendicular to
̅̅̅̅
𝐴𝐵
4. Join A to D, B and C.
5. This ABCD is the required square.
6. This is the required inscribe square in the circle.
Q3: Draw a square of side 6cm. Circumscribe a circle
about that square and then inscribe a circle in the
same square. Measure the radii of these circles.
Solution
Given
A square of side 6cm
Required
Circumscribe and inscribe a circle of the given square and
measure the radii of these circles.

Steps of construction
̅̅̅̅ = 6𝑐𝑚.
1. Draw a line 𝑚𝐴𝐵
2. At points A and B, draw 90o.
3. At points A and B, draw two arcs of radius 6cm
which cut both 90o at points D and C.
4. Join C and D.
5. This ABCD is the required square.
For Circumscribe Circle
1. Join A to C and B to D, which cut each other at point
O.
̅̅̅̅, draw a circle which
2. With centre O and radius 𝑚𝑂𝐴
intersect the square at A, B, C and D.
3. This is the required circumscribe circle.
Radius
As ∆𝐴𝐵𝐶 is the right-angled triangle.
By Pythagoras Theorem
(𝐴𝐶)2 = (𝐴𝐵)2 + (𝐵𝐶)2

https://web.facebook.com/TehkalsDotCom
https://tehkals.com

Unit # 13

(𝐴𝐶)2 = (6)2 + (6)2
(𝐴𝐶)2 = 36 + 36
(𝐴𝐶)2 = 72
√(𝐴𝐶)2 = √72
𝐴𝐶 = 8.48
̅̅̅̅ is the diameter of circle. So 𝐴𝐶
̅̅̅̅ = 𝑑 = 8.48
As 𝐴𝐶
𝑑
𝑟=
2
8.48
𝑟=
2
𝑟 = 4.24𝑐𝑚
For inscribe circle
1. Draw ̅̅̅̅
𝑂𝐸 ⊥ ̅̅̅̅
𝐵𝐶
̅̅̅̅ , draw a circle which
2. With centre O and radius 𝑚𝑂𝐸
̅̅̅̅, 𝐵𝐶
̅̅̅̅ , 𝐶𝐷
̅̅̅̅ 𝑎𝑛𝑑 𝐷𝐴
̅̅̅̅
touches the sides 𝐴𝐵
3. This is the required inscribe circle.
Radius
As ̅̅̅̅
𝑂𝐸 is half of 6cm. Then
6
𝑟=
2
𝑟 = 3𝑐𝑚
4: First draw a circle of suitable radius, so that the
square circumscribed about that circle has sides of
length 8 units.
Solution
Given
A circle and a square
Required
A circle and a square about that circle
Note
Let 1 unit = 1cm then 8 units = 8 cm
As diameter of circle is equal to the side of a square which
is 8cm. Then radius of the circle is 4cm.
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Steps of Construction
1. At point O, draw a circle of radius 4cm
̅̅̅̅ of the circle.
2. Draw diameter 𝐴𝐵
3. Draw another diameter ̅̅̅̅
𝐶𝐷 which is perpendicular to
̅̅̅̅
𝐴𝐵
4. Draw perpendiculars the extremities A, C, B and D
which cut each other at points E, F, G and H.
5. Thus, EFGH is the required square circumscribed
about that circle
Q5: Inscribe a square of side 10 cm in a circle. What
will be the size of radius?
Solution
Given
A square of side 10cm
Required
Inscribe a circle of the given square and also find its
radius.

Steps of construction
̅̅̅̅ = 10𝑐𝑚.
1. Draw a line 𝑚𝐴𝐵
2. At points A and B, draw 90o.
3. At points A and B, draw two arcs of radius 10 cm
which cut both 90o at points D and C.
4. Join C and D.
̅̅̅̅
5. Draw ̅̅̅̅
𝑂𝐸 ⊥ 𝐵𝐶
̅̅̅̅ , draw a circle which
6. With centre O and radius 𝑚𝑂𝐸
̅̅̅̅
̅̅̅̅
̅̅̅̅
touches the sides 𝐴𝐵, 𝐵𝐶 , 𝐶𝐷 𝑎𝑛𝑑 ̅̅̅̅
𝐷𝐴
7. This is the required inscribe circle.
Radius
By Pythagoras Theorem
(𝐴𝐶)2 = (𝐴𝐵)2 + (𝐵𝐶)2
(𝐴𝐶)2 = (10)2 + (10)2
(𝐴𝐶)2 = 100 + 100
(𝐴𝐶)2 = 200
√(𝐴𝐶)2 = √200
𝐴𝐶 = 14.14
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As ̅̅̅̅
𝐴𝐶 is the diameter of circle. So ̅̅̅̅
𝐴𝐶 = 𝑑 = 14.14
𝑑
𝑟=
2
14.14
𝑟=
2
𝑟 = 7.07 𝑐𝑚
6: Inscribe a regular hexagon in a circle of radius 4 cm
Given
A circle with radius 4 cm.
Required
To inscribe a regular hexagon in the given circle.

Steps of Construction
1. With centre O, draw a circle of radius 4 cm.
2. Take a point A on the circumference of the circle.
3. At point A, draw two arcs of 4cm which cut the
circumference of the circle at point B and C.
̅̅̅̅ , ̅̅̅̅
̅̅̅̅ .
4. Through O, draw 𝐴𝐷
𝐵𝐸 𝑎𝑛𝑑 𝐶𝐹
̅̅̅̅, 𝐵𝐹
̅̅̅̅ , 𝑎𝑛𝑑 𝐶𝐴
̅̅̅̅.
̅̅̅̅ , 𝐹𝐷
̅̅̅̅ , 𝐷𝐸
̅̅̅̅ , 𝐸𝐶
5. Draw 𝐴𝐵
6. Thus, ABFDEC is the required inscribe hexagon.
7: Construct a circle of radius 4 cm and draw a
regular hexagon about the circle.
Given
A circle with radius 4 cm.
Required
To draw a regular hexagon about the given circle.

Steps of Construction
1. With centre O, draw a circle of radius 4 cm.
2. Take a point A on the circumference of the circle.
3. At point A, draw two arcs of 4cm which cut the
circumference of the circle at point B and C.
4. Through O, draw ̅̅̅̅
𝐴𝐷 , ̅̅̅̅
𝐵𝐸 𝑎𝑛𝑑 ̅̅̅̅
𝐶𝐹 .
5. Draw perpendiculars at the extremities A, C, E, D, F
and B which cut each other at points G, H, I, J, K and
L.
6. Thus, GHIJKL is the required circumscribe hexagon.
8: Draw a circle of radius 8 cm. Circumscribe a regular
hexagon about that circle and also inscribe a regular in
the same circle. Find the areas of these geometrical
figures. Comment on the values of these areas.
Solution:
Let 2 𝑐𝑚 = 1 𝑐𝑚
Then 8 𝑢𝑛𝑖𝑡𝑠 = 4 𝑐𝑚
Given
A circle with radius 4 cm.
Required
To draw circumscribe and inscribe a hexagon of the given
circle and also find their areas.

https://web.facebook.com/TehkalsDotCom
https://tehkals.com

10

Unit # 13
5.2
8 2
×( )
2
√3
5.2 64
=
×
2
3
= 55.47 𝑐𝑚2
=

Steps of Construction
1. With centre O, draw a circle of radius 4 cm.
2. Take a point A on the circumference of the circle.
3. At point A, draw two arcs of 4cm which cut the
circumference of the circle at point B and C.
̅̅̅̅ , ̅̅̅̅
̅̅̅̅ .
4. Through O, draw 𝐴𝐷
𝐵𝐸 𝑎𝑛𝑑 𝐶𝐹
5. Draw perpendiculars at the extremities A, C, E, D, F and
B which cut each other at points G, H, I, J, K and L.
6. Thus, GHIJKL is the required circumscribe hexagon.
7. Draw ̅̅̅̅
𝐴𝐶 , ̅̅̅̅
𝐵𝐹 , ̅̅̅̅
𝐹𝐷 , ̅̅̅̅
𝐷𝐸 , ̅̅̅̅
𝐸𝐶 , 𝑎𝑛𝑑 ̅̅̅̅
𝐶𝐴.
8. Thus, ABFDEC is the required inscribe hexagon.
Area of circumscribe hexagon
As we know that GHIJKL is circumscribe hexagon.
As hexagon has six equal sectors with angle 600 each. Let
take one sector OALB. Join O to L such that ∠𝐴𝑂𝐵 = 300
Now ∆𝐴𝑂𝐵 is the Right-angled triangle.
As OL = hyp, AL = perp, OA = base = 4cm
̅̅̅̅
𝐴𝐿
tan 300 =
𝑂𝐴
̅̅̅̅
1
𝐴𝐿
=
4
√3
4
= ̅̅̅̅
𝐴𝐿
√3
4
̅̅̅̅ =
𝐴𝐿
√3
Now for side of hexagon
̅̅̅̅
𝑠 = ̅̅̅̅
𝐺𝐿 = 2𝐴𝐿
4
𝑠 = 2( )
√3
8
𝑠=
√3
3√3
So, Area of circumscribe hexagon =
× 𝑠2
2

Area of inscribe hexagon
Since ABFDEC is inscribe hexagon and consists of six
equilateral triangles with angle 600 each.
As the angles and sides of an equilateral triangle are equal
so each side equal to 4 cm.
3√3
So, Area of inscribe hexagon =
× 𝑠2
2
5.2
=
× (4)2
2
5.2
=
× 16
2
= 41.6 𝑐𝑚2
9: Draw two regular hexagons of perimeters 6 cm and
30 cm respectively. Determine their centres. From
their centres draw perpendicular to any of their sides.
What is the relation of these two perpendiculars?
Hexagon of perimeter 6cm
Given
Perimeters of hexagon 6cm
Required
Regular Hexagon
Note
As hexagon has six equal sides, then each side is 1cm.
6
=1
6

Steps of construction
1. Draw a circle of radius 1 cm
2. Take a point A on the circumference of a circle.
3. With centre A, draw an arc of radius 1 cm which cuts
the circumference of a circle at point B.
4. Similarly draw successive arcs of 1cm which cut the
circumference of the circle at C, D, E and F.
5. Draw ̅̅̅̅
𝐴𝐵, ̅̅̅̅
𝐵𝐶 , ̅̅̅̅
𝐶𝐷 , ̅̅̅̅
𝐷𝐸 , 𝑎𝑛𝑑 ̅̅̅̅
𝐸𝐹 .
6. Thus, ABCDEF is the required hexagon of perimeter
6cm.
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Hexagon of perimeter 30cm
Given
Perimeters of hexagon 30cm
Required
Regular Hexagon
Note
As hexagon has six equal sides, then each side is 1cm.
30
=5
6

s = √π𝑟
s = 1.77𝑟
From the above equation, when radius is multiplied with
√π which is approximately equal to 1.77, in such case, the
area of square is equal to area of given circle.
Tangent to the circle.
A line that intersects a circle at exactly one point
is called a tangent, and the point of intersection is called
the point of tangency or point of contact.

Ex # 13.3
Page # 267

Steps of construction
1. Draw a circle of radius 5 cm
2. Take a point A on the circumference of a circle.
3. With centre A, draw an arc of radius 1 cm which cuts
the circumference of a circle at point B.
4. Similarly draw successive arcs of 1cm which cut the
circumference of the circle at C, D, E and F.
̅̅̅̅, 𝐵𝐶
̅̅̅̅ , 𝐶𝐷
̅̅̅̅ , 𝐷𝐸
̅̅̅̅ , 𝑎𝑛𝑑 ̅̅̅̅
5. Draw 𝐴𝐵
𝐸𝐹 .
6. Thus, ABCDEF is the required hexagon of perimeter
30cm.
10: Can you construct a square whose area equal to
the areas of a given circle? Discuss in detail
Solution:
As we know that
Area of circle = π𝑟 2
Area of square = 𝑠 2
∴ s = side
As area of square = area of circle
𝑠 2 = π𝑟 2
Taking square root on B.S
√𝑠 2 = √π𝑟 2

1. Draw an arc of length 7 cm. Without using the
center, draw a tangent through a given point A when
A is:
(i) The middle point of the arc.
As length of arc = 7cm
As we know that
𝑙 = 𝑟𝜃
π
Here we take θ = 90o =
2
So, 𝑙 = 𝑟𝜃
π
7 = 𝑟( )
2
2
7( ) = 𝑟
π
14
=𝑟
3.14159
4.46 = 𝑟
𝑟 = 4.46
𝑟 = 4.5 𝑐𝑚

Steps of construction
̅̅̅̅ = 4.5 𝑐𝑚
1. Draw a line 𝑂𝐵
2. At point O, draw an angle of 90o
3. With center O and radius 4.5 cm, draw an arc from
Point B and cuts 90o at point C.
̂ will be 7cm.
4. The arc 𝐵𝐶
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̂ at point A.
5. Bisect 𝐵𝐶
̅̅̅̅ which is the
6. At point A, draw the perpendicular 𝐷𝐸
required tangent at the middle point A of the arc.
(ii) End point of the arc.
As length of arc = 7cm
As we know that
𝑙 = 𝑟𝜃
π
Here we take θ = 90o =
2
So, 𝑙 = 𝑟𝜃
π
7 = 𝑟( )
2
2
7( ) = 𝑟
π
14
=𝑟
3.14159
4.46 = 𝑟
𝑟 = 4.46
𝑟 = 4.5 𝑐𝑚

Steps of construction
1. Draw a line ̅̅̅̅
𝑂𝐴 = 4.5 𝑐𝑚
2. At point O, draw an angle of 90o
3. With center O and radius 4.5 cm, draw an arc from
Point A and cuts 90o at point B.
̂ will be 7cm.
4. The arc 𝐴𝐵
̂ and join C to A and
5. Take any point C on the arc 𝐴𝐵
B.
6. Join A to B.
7. Construct ∠𝐶𝐴𝐷 ≅ ∠𝐴𝐵𝐶.
8. ⃗⃗⃗⃗⃗
𝐴𝐷 is the required tangent at point A.
(iii) Outside the arc.
As length of arc = 7cm
As we know that
𝑙 = 𝑟𝜃

Here we take θ = 90o =

12
π
2

So, 𝑙 = 𝑟𝜃

π
7 = 𝑟( )
2
2
7( ) = 𝑟
π
14
=𝑟
3.14159
4.46 = 𝑟
𝑟 = 4.46
𝑟 = 4.5 𝑐𝑚

Steps of construction
1. Draw a line ̅̅̅̅
𝑂𝐵 = 4.5 𝑐𝑚
2. At point O, draw an angle of 90o
3. With center O and radius 4.5 cm, draw an arc from
Point B and cuts 90o at point C.
̂ will be 7cm.
4. The arc 𝐵𝐶
5. Take a point A outside the arc.
6. Join B and A which cuts the arc at point D.
̅̅̅̅ at point E.
7. Bisect 𝐵𝐴
̅̅̅̅ , draw the semi-circle.
8. With centre E and radius 𝑚𝐵𝐸
̅̅̅̅
̅̅̅̅
9. Draw 𝐷𝐹 ⊥ 𝐵𝐴, which cuts the semi-circle at point
G.
̅̅̅̅ , draw an arc which
10. With centre A and radius 𝑚𝐴𝐺
̂ at point H.
cuts the arc 𝐵𝐶
⃗⃗⃗⃗⃗⃗ which is the required tangent.
11. Join 𝐴𝐻
2.

Draw a circle passing through a point A and
touching a given line ⃡⃗⃗⃗⃗
𝑩𝑪 at point D.
Given
⃡⃗⃗⃗⃗ and a point A
A line 𝐵𝐶
Required
A circle passing through a point A and touching a given
line ⃡⃗⃗⃗⃗
𝐵𝐶 at point D
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̅̅̅̅ = 4𝑐𝑚, draw a circle
5. With centre O and radius 𝑚𝑂𝐶
which is passing through a point C and touching a
given line ⃡⃗⃗⃗⃗
𝐴𝐵 at point D.
4. Radius of a circle is 2.5 cm. A point Q is at a distance
of 5cm from the centre. Draw tangent to the circle
from the point Q.
Given
A circle with radius 2.5cm and a point Q 5cm outside
from the centre.
Required
Tangent to a circle from point Q
Steps of construction
⃡⃗⃗⃗⃗
1. Draw a line 𝐵𝐶
2. Take a point D on ⃡⃗⃗⃗⃗
𝐵𝐶
̅̅̅̅
⃡⃗⃗⃗⃗
3. Draw 𝐴𝐷 ⊥ 𝐵𝐶
4. Take O the midpoint of ̅̅̅̅
𝐴𝐷
̅̅̅̅̅̅̅, draw a circle which
5. With centre O and radius 𝑚𝑂𝐴
is passing through a point A and touching a given line
⃡⃗⃗⃗⃗
𝐵𝐶 at point D
3. Describe a circle of radius 4cm, passing through a
⃡⃗⃗⃗⃗ .
given point C and touching a given straight line 𝑨𝑩
Given
⃡⃗⃗⃗⃗ and a point C
A line 𝐴𝐵
Required
A circle passing through a point C and touching a given
line ⃡⃗⃗⃗⃗
𝐴𝐵 at point C

Steps of construction
1. With centre O and radius 2.5cm, draw a circle
2. Take a point Q at 5cm from point O
̅̅̅̅ = 5𝑐𝑚, draw an arc
3. With centre Q and radius 𝑚𝑂𝑄
𝑂𝐴
4. With center O and radius of 5cm which is diameter of
circle (diameter = 2.5 + 2.5), draw another arc
intersecting the arc OA at point B.
5. Draw ̅̅̅̅
𝑂𝐵 which intersects the circle at point C.
6. Through C, draw ⃗⃗⃗⃗⃗
𝑄𝐶 which is the required tangent.
5. Radii of two circles are 2cm and 3cm and their
centres are 8cm apart. Draw direct common tangents
to the circles.
Given
Radii of two circles are 2cm and 3cm and their centres are
8cm apart.
Required
Direct common tangents to the circles.

Steps of construction
1. Draw a line ⃡⃗⃗⃗⃗
𝐴𝐵
2. Take a point D on ⃡⃗⃗⃗⃗
𝐴𝐵
̅̅̅̅ ⊥ 𝐴𝐵
⃡⃗⃗⃗⃗ such that 𝐶𝐷
̅̅̅̅ = 8𝑐𝑚
3. Draw 𝐷𝐶
̅̅̅̅
4. Take O the midpoint of 𝐶𝐷
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Steps of construction
̅̅̅̅ = 8 𝑐𝑚.
1. Draw a line 𝑚𝐴𝐵
2. With centre A, draw a circle of radius 3cm.
3. With centre B, draw another circle of radius 2cm.
4. Bisect ̅̅̅̅
𝐴𝐵 at point C.
̅̅̅̅, draw a semi-circle.
5. With centre C and radius 𝑚𝐶𝐴
6. With centre A and radius 1cm (3𝑐𝑚 − 2𝑐𝑚 = 1𝑐𝑚),
draw an arc cutting the semi-circle at point D.
7. Draw ⃗⃗⃗⃗⃗
𝐴𝐷 to the meet the bigger circle at point E.
̅̅̅̅ .
8. Draw ̅̅̅̅
𝐵𝐹 ||𝐴𝐸

14

4. Bisect ̅̅̅̅
𝐴𝐵 at point C.
5. Bisect ̅̅̅̅
𝐴𝐶 at point D.
̅̅̅̅, draw a semi-circle
6. With centre D and radius 𝑚𝐷𝐴
which cuts the given circle at point E.
7. Join A to E.
̅̅̅̅ .
̅̅̅̅ ||𝐴𝐸
8. Draw 𝐵𝐹
9. Join E and F and produce the line.
⃡⃗⃗⃗⃗ is the required transverse common tangent
10. Thus 𝐸𝐹
of the given circles.
7. Radii of two circles are 2cm and 2.5cm respectively.
Distance between their centres is 5.5cm. Draw
transverse common tangents to the circles.
Given
Radii of two circles are 2cm and 2.5cm and distance
between their centres is 5.5cm
Required
Transverse common tangents to the circles.

9. Join E and F and produce the line.
10. Thus ⃡⃗⃗⃗⃗
𝐸𝐹 is the required direct common tangent of the
given circles.
6. Two congruent circles are of radius 4cm each. Their
centres are 10cm apart. Draw transverse common
tangents to these circles.
Given
Two congruent circles are of radius 4cm each and their
centres are 10cm apart.
Required
Transverse common tangents to the circles.

Steps of construction
̅̅̅̅ = 10 𝑐𝑚.
1. Draw a line 𝑚𝐴𝐵
2. With centre A, draw a circle of radius 4cm.
3. With centre B, draw another circle of radius 4cm.

Steps of construction
̅̅̅̅ = 8 𝑐𝑚 and produce to both
1. Draw a line 𝑚𝐴𝐵
directions.
2. With centre A, draw a circle of radius 2.5cm.
3. With centre B, draw another circle of radius 2cm.
4. With centre A and radius 4.5cm (2.5𝑐𝑚 + 2𝑐𝑚 =
4.5𝑐𝑚), draw semi-circle.
̅̅̅̅ at point C.
5. Bisect 𝐴𝐵
̅̅̅̅ , draw an arc which
6. With centre C and radius 𝑚𝐴𝐶
cuts the semi-circle at point D.
̅̅̅̅ to the meet the bigger circle at point E.
7. Draw 𝐴𝐷
̅̅̅̅ .
̅̅̅̅ ||𝐴𝐸
8. Draw 𝐵𝐹
9. Join E and F and produce the line.
10. Thus ⃡⃗⃗⃗⃗
𝐸𝐹 is the required transverse common tangent
of the given circles.
8. Draw ∠ABC of measure 600. Construct a circle
having radius 2.5 cm and touching the arms of the
angle.
Given
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∠𝐴𝐵𝐶 = 60o and circle of radius 2.5 cm
Required
The given circle touching the arms of angle

Steps of construction
1. With centre O, draw a circle of radius 2.5cm.
̅̅̅̅ of the circle.
2. Draw the diameter 𝐴𝐵
3. At point O, draw an angle of 60𝑜 , which intersects the
circle at point C.
4. At point A and C, draw angles of 90o and intersect
each other at point B.
5. Hence ∠𝐴𝐵𝐶 should be 60𝑜
6. Thus, the circle touches the arm of given angle.
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