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Syllabus

» Motivate the area of a circle; area of the sectors and the segments of a circle. Problems based on areas and circumference of the
plane figures of circles. (In calculating area of segment of a circle, problems should be restricted to central angle of 60°, 90° and
120° only. Plane figures involving triangles, simple quadrilaterals and circle.)
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Revision Notes

> Adcircle s a collection of all points in a plane which are at a constant distance from a fixed point in the same plane.
> Aline segment joining the centre of the circle to a point on the circumference of a circle is called its radius.

> Aline segment joining any two points of a circle is called a chord. A chord passing through the centre of circle is
called its diameter. A diameter is the largest chord of the circle.

A part of a circumference of circle is called an arc.

A diameter of a circle divides a circle into two equal arcs, each known as a semi-circle.

The region bounded by an arc of a circle and two radii at its end points is called a sector.

A chord divides the interior of a circle into two parts, each called a segment.

An arc of a circle whose length is less than that of a semi-circle of the same circle is called a minor arc.

An arc of a circle whose length is greater than that of a semi-circle of the same circle is called a major arc.

Circles having the same centre but different radii are called concentric circles.

Two circles (or arcs) are said to be congruent if on placing one over the other such that they cover each other
completely.

The distance around the circle or the length of a circle is called its circumference or perimeter.

The mid-point of the hypotenuse of a right triangle is equidistant from the vertices of the triangle.

Angle subtended at the circumference by a diameter is always a right angle.

Angle described by minute hand in 60 minutes is 360°.

Angle described by hour hand in 12 hours is 360°.

VVYVYVVYYVYYVY

YV VY VYV

Know the Formulae

1. Circumference (perimeter) of a circle = nd or 2nr, where d is diameter and r is the radius of the circle.

2. Area of a circle = nr?.

3. Area of a semi-circle = % nr.

4. Perimeter of a semi-circle = nr + 2r = (n + 2) r
5. Area of a ring or an annulus = (R + r)(R —r). where R is the outer radius and r is the inner radius.

6. Length of arc AB = 2mro mrd
360° 180°

, where 0 is the angle subtended at centre by the arc.
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0
360°

7. Area of a sector =

1
or area of sector = E(l x 1), where [ is the length of arc.

8. Area of minor segment = wy_ Er sin 6.

9. Area of major segment = Area of the circle — Area of minor segment
= mr?2 — Area of minor segment.
10. If a chord subtends a right angle at the centre, then

(n 1
area of the corresponding segment = 1 E] r?
11. If a chord subtends an angle of 60° at the centre, then
3
area of the corresponding segment = g_T) .

12. If a chord subtends an angle of 120° at the centre, then

area of the corresponding segment = | = ——] .

13. Distance moved by a wheel in 1 revolution = Circumference of the wheel.
Distance moved in 1 minute

14. Number of revolutions in one minute = :
Circumference

wo +2r.

180°

15. Perimeter of a sector =

Know the Facts

» An Indian mathematician Srinivas Ramanujan worked out the identity using the value of 7 correct to million
places of decimals.

62832

20000

“How I made a greater discovery” this mnemonic help us in getting the value of n = 3.14159 ------ .

“Can I have a small container of coffee ? ” this mnemonic helps us in getting the value of © = 3.1415926 ------ .
Archimedes calculated the area of a circle by approximating it to a square.

Area of sector of a circle depends on two parameters-radius and central angle.

Y

The Indian mathematician Aryabhatta gave the value of © as

V VYV V

=1 ©

Q.Find the area of the shaded region in the given or, radius of circle = 7 cm
figure. Step II: Area of rectangle = 28 x 14 cm?

= 392 cm?
. 22 2
Area of each circle = ZZ x (7)
7
14 cm

= 154 cm?
Area of both circles = 2 x 154 cm?

= 308 cm?

Step IIL : Shaded area = Area of rectangle

i - Area of both circles
Sol. Step I : Length of rectangle = 28 cm - 392 - 308

Breadth of rectangle = 14 cm -84 cm?
. Diameter of circle = 14 cm T escm

28 cm P>
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?1 Objective Type Questions

(1 mark each)

[A] Multiple Choice Questions :

Q. 1. If the sum of the areas of two circles with radii R,
and R, is equal to the area of a circle of radius R,
then :

(@ R,+R,=R
() R,+R,<R

(b) R®+R?=R?
(d) R?+R}<R?
[R [NCERT Exemp.]

Sol. Correct option : (b)
Explanation : According to the given condition,

Area of circle =Area of first circle + Area of second
circle

nR?2=nR2+7R,?
R?2=R2+R,?
Q. 2. If the sum of the circumferences of two circles

with radii R, and R, is equal to the circumference
of a circle of radius R, then :

(@ R, +R,=R
(b) R,+ R, >R
() Ry +R, <R
(d) Nothing definite can be said about the relation
among R;, R, and R [R [NCERT Exemp.]
Sol. Correct option : (a)
Explanation : According to question,

Circumference of circle = Circumference of first
circle + Circumference of second circle

2R =27R, +27R,
R=R +R,
Q. 3. If the circumference of a circle and the perimeter
of a square are equal, then:
(a) Area of the circle = ‘Area of the square
(b) Area of the circle > Area of the square
(c) Area of the circle < Area of the square

(d) Nothing definite can be said about the relation
between the areas of the circle and square.

[R [NCERT Exemp.]
Sol. Correct option : (b)
Explanation : According to question,

Circumference of a circle = Perimeter of square

Let ‘7" and ‘a’ be the radius of circle and side of
square.

2nr =4a
gr =2a
7
11lr="7a
Pl ()
11
Area of circle, A = nR?

From equation (i), we have

2
)
11

_22( 494
7\ 121
2
_l4a (i)
11
A =d ...(iii)
From equation (ii) and (iii), we have
14
A=—A
1 1 l 2
A >A,

Area of circle is greater than the area of square.

Q. 4. Area of the largesttriangle that can be inscribed in
a semi-circle of radius ‘7’ units is :

(a) 7*sq. units (b) %rl sq. units

(d) \/E 7* sq. units
[NCERT Exemp.]

(c)-2¢% 5q. units

Sol. Correct option : (a)
Explanation : Take a point C on the circumference
of the semi-circle and join it by the end points of
diameter AB.

< »
<

2r

£C =90 [Angle in a semi-circle is right angle]

So AABCZ%XABXCD

1
:Exzrxr: 7* sq. units

Q. 5. If the perimeter of a circle is equal to that of a
square, then the ratio of their areas is :

(a) 22:7 (b) 14:11
() 7:22 (d) 11:14
[NCERT Exemp.]

Sol. Correct option : (b)
Explanation : Let the radius of circle be ‘v’ and side
of square be ‘a’.
According to given question,
Perimeter of circle = Perimeter of square

2nr =4a
. 0
=— ¢
2
Areaofcircle  nr’

[From equation (i)]

0, = >
Areaof square ( r j
2
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Solving equation (i), we get result as % .

Q. 6. Itis proposed to build a single circular park equal
in area to the sum of areas of two circular parks of
diameters 16 m and 12 m in a locality. The radius
of the new park would be :

(@) 10m (b) 15m
(c) 20m (d) 24m
[NCERT Exemp.]

Sol. Correct option : (a)
Explanation : Area of first circular park whose

diameter is 16 m,
16
=
2

=m(8)?

Diameter of the circle = AC=2Xx OC=2x8=16cm
which is equal to the diagonal of a square.

D/ \C
N A
Let side of square be ‘a’.
Using Pythagoras theorem,
AB* +BC* = AC?
at+a’ =16
2a° =256
a’ =128 cm®

Q.9. The radius of a circle whose circumference is
=64n m’ equal to the sum of the circumferences of the two
Area of second circular park whose diameter is 12 m, circles of diameters 36 cm and 20 cm s :
12\ (a) 56 cm (b) 42 cm
= n[—j (c) 28 cm (d) 16 cm
2 [R [NCERT Exemp.]
=7(6)° Sol. Correct option : (c)
=367 m?

According to question,
Area of single circular park = Area of first circular park
+ Area of second circular park
nr’ =647 + 367
ar* =100%
r=10m

Q. 7. The area of the circle that can be inscribed in a
square of side 6 cm is :

(a) 36m cm? (b) 187 cm?
(C) 12n sz (d) 9 sz
IR/ INCERT Exemp.] Q-10-

Sol. Correct option : (d)

Explanation :
A B (@)
K \ (c)
\ / Sol.
C D

Given, side of square = 6 cm
Diameter of a circle, (d) = Side of square = 6 cm

Radius of a circle (r) = % =6=3cm.

Area of circle = zr?
7(3)* =97 cm’

Q. 8. The area of the square that can be inscribed in a

circle of radius 8 cm is : Q.11.
(@) 256 cm? (b) 128 cm?
(c) 64 \/E cm? (d) 64 cm? (@)
[R| [NCERT Exemp.] (©)
Sol. Correct option : (b)
Sol.

Explanation : Given, radius of circle, r = OC = 8 cm

Explanation : Given, d; = 36 cm, d, = 20 cm
Circumference of first circle = 2 nr = nd; = 36m cm
And circumference of second circle = nd, = 20m cm
According to question,
Circumference of circle = Circumference of first circle
+ Circumference of second circle
D =36m +20x
D =56 cm

So, diameter of circle is 56 cm

. . . 56
Required radius of circle = — =28 cm .

The diameter of a circle whose area is equal to the
sum of the areas of the two circles of radii 24 cm
and 7 cm is :

31cm (b) 25 cm
62 cm (d) 50 cm

[R [NCERT Exemp.]
Correct option : (d)

Explanation : Letr; = 24 cm and , = 7 cm
Area of first circle = nr;® = n(24)* = 5767 cm?
Area of second circle = m’zz =n(7)* =491 cm
According to question,
Area of circle = Area of first circle

+ Area of second circle

2

TR? =576+ 497
[where, R be radius of circle]
R*=625=25 cm
Diameter of a circle = 2R = 2 X 25 = 50 cm.

If the perimeter and the area of a circle are
numerically equal, then the radius of the circle is :

2 units (b) © units
4 units (d) 7 units

[R [NCERT Exemp.]
Correct option : (a)
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Explanation : Let the radius of the circle be r.
Circumference of circle = 2nr
Area of circle = nr?

Given that, the circumference of the circle and the
area of the circle are equal. This implies,

2nr = mr?
r=2
Therefore, the radius of the circle is 2 units.

Q. 12. Area of a sector of angle p (in degrees) of a circle
with radius R is :

@ 2 x27R ) 2 x2r?
180 180
© P-x2R d) L x2r?
360 720
[R [NCERT Exemp.]

Sol. Correct option : (d)

Explanation : We know that area of sector of angle 6

= i><7rRz
360

A £ fangle,p = —P— 2o P onR?
rea of sector of angle, p 360><71R 720

[B] Very Short Answer Type Questions :

Q. 1. What is the perimeter of the sector with radius 10.5
cm and sector angle 60° ?

[Board Term-2, 2012 Set(40)]

Sol. Perimeter of the sector = 2r + M
360°
= 10.5 X 2 +2802% % 105x60°
Vi 360
A B
=21+ 11 =32 cm. 1

[CBSE Marking Scheme, 2012]

Q. 2. If the circumferences of two concentric circles
forming a ring are 88 cm and 66 cm respectively.

Find the width of the ring. [Delhi 2013]
Sol. - Circumference of the outer circle, 2nr; = 88 cm
= 88x7 _ 14 cm.
2x22

-+ Circumference of the inner circle, 2nr, = 66 cm

L 66x7 2
27 2x22 2

cm = 10.5cm

Width of the ring = r; -,
=14-105cm=35cm. 1
Q. 3. Two coins of diameter 2 cm and 4 cm respectively
are kept one over the other as shown in the figure,

find the area of the shaded ring shaped region in
square cm. [Board Term-2, 2012, Set (1)]

Sol. - Area of circle = nr?
Area of the shaded region = n(2)% - n(1)>
4m—n = 3msqcm 1

[CBSE Marking Scheme, 2012]

Q. 4. The diameters of two circles with centre A and B
are 16 cmand 30 cm respectively . If area of another
circle with centre C is equal to the sum of areas of
these two circles, then find the circumference of
the circle with centre C.

[Board Term-2, 2012 Set (22)]

Sol. Area of circle = w2,

Let the radius of circle with centre C = R.
According to question, n(8)* + m(15)>

= R?
or, 64n + 2251 = nR*
or, R*> =289 0r, R =17 cm
Circumference of circle = 2nR = 2nXx17

= 34n cm 1

[CBSE Marking Scheme, 2012]
Q.5.The diameter of a wheel is 1.26 m. What the
distance covered in 500 revolutions ?
[Board Term-2, 2012 Set (50)]

Sol. Distance covered in 1 revolution = circumference
of wheel
= nd
=7 X 1.26 m.
Distance covered in 500 revolutions
=500 X T X 1.26

= 500 X 2—72 X 1.26

= 1980 m. = 1-98 km 1
[CBSE Marking Scheme, 2012]

Q. 6. What is the area of the largest square that can be
inscribed in a circle of radius 12 cm. ?

[Board Term-2, 2012 Set (31)]
Sol. Radius of the circle = 12 cm.

Diameter of circle = 24 cm.
Diagonal of square = 24 cm
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Q. 10. Find the area of circle that can be inscribed in a

Let the side of square = x cm.

x* + x* = (24)* (Pythagoras
theorem)
A D Sol.
O
X
’e%
B X C
or, 2x% =24 X 24
or, ¥ = % = 288

Area of square = x* = 288 cm?. 1 =

[CBSE Marking Scheme, 2012]

Q. 7. What is the name of a line which intersects a circle
at two distinct points ?[R| [Board Term-2, 2012 (40)]

Sol. A line intersecting the circle at two distinct points
is called a secant. 1
[CBSE Marking Scheme, 2012]

Q. 8. What is the perimeter of a sector of a circle whose
central angle is 90° and radius is 7 cm ?

[Board Term-2, 2012 Set (59)] Q.12.

271

Perimeter of sector = 2r + ——

Sol. 260°

Sol.

22 90°
= — X7 X——
2X74+2X% 7 360°

=14 + 11 =25 cm. 1

[CBSE Marking Scheme, 2012]
Q.9.In the given figure, AB is the diameter where
AP =12 cm and PB = 16 em. Taking the value of

n as 3, find the perimeter of the shaded region.
[Board Term-2, 2012 Set (21)]

(16)% + (12)*

Sol. AB =

(From Pythagoras theorem)

= /256 +144
= /400 =20cm

Radius of circle = 10 cm.
Perimeter of shaded region = nr + AP + PB
=3x10+12+16
=30+ 12 + 16 = 58 cm. 1
[CBSE Marking Scheme, 2012]

square (Taking, = %

Q. 13.

Sol.

square of side 10 cm.

[Board Term-2, 2012 Set (44)]

Radius of the circle = % =5cm

Area of the circle = 1t X 72
= 711 x (5)> = 251 cm? 1
[CBSE Marking Scheme, 2012]

Q. 11. A thin wire is in the shape of a circle of radius 77
cm. It is bent into a square. Find the side of the

J
[Board Term-2, 2012 Set (5)]

Perimeter of the circle = Perimeter of square
Let side of square be x.cm.
2m 1= 4x

or, 2><27—2><77=4x

Loo2xaxal _ o,

Side of the square = 121 cm. 1
[CBSE Marking Scheme, 2012]

What is the diameter of a circle whose area is equal
to the sum of the areas of two circles of radii 40 cm
and9 cm ? [Board Term-2, 2012 Set (34)]

Area of the circle = sum of areas of two circles
TR? = 1t X (40)? + 1(9)?
R? = 1600 + 81
R = \/@ =41 cm.

. Diameter of given circle =41 X 2 =82cm. 1
[CBSE Marking Scheme, 2012]
Find the area (in cm?) of the circle that can be
inscribed in a square of side 8 cm.
[Board Term-2, 2012 Set (28, 32, 33)]

2

Side of square = diameter of circle = 8 cm

or,

o1,

A D

C

Radius of circle, r = % =4 cm

Area of circle = r?
=nXx4x4=16nem? 1
[CBSE Marking Scheme, 2012]

Q. 14. If the radius of a circle is doubled, what about its

area ? [Board Term-2, 2012 Set (23)]
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Sol. Let the radius of the circle be r.
Area = 7r
Now the radius is doubled

Area = n(2r)? = 4nr® = 4 X 2

The area will be 4 times the area of the first circle.1
[CBSE Marking Scheme, 2012]
Q. 15.If the perimeter and the area of the circle are
numerically equal, then find the radius of the
circle. [Board Term-2, 2012 Set (13)]

2

Sol. Perimeter of the circle = area of the circle.
2nr = mr?
S r = 2 units 1
Hence, radius of the circle = 2 units
[CBSE Marking Scheme, 2012]

Q. 16. In given fig., O is the centre of a circle. If the area

of the sector OAPB is % times the area of the

circle, then find the value of x.
[Board Term-2, 2012 Set (12)]

P

Sol. Area of sector OAPB = % times the area of circle

x _ 5
TU’Z X 360° 3_6 TU’Z
x 5
oy 360° ~ 35
or, & N5(07 1

[CBSE Marking Scheme, 2012]

Q. 17. If circumference of a circle is 44 cm, then what will
be the area of the circle ?

[Board Term-2, 2012 (25)]

Sol. Circumference of a circle = 44 cm
44
Radius of the circle =
22
2% 7

=7cm

Area of the circle = * = 2—72 X7 X7

= 154 cm? 1
[CBSE Marking Scheme, 2012]
Q.18. A steel wire when bent in the form of a square
encloses an area of 121 cm?. If the same wire is bent
in the form of a circle, then find the circumference of
the circle. [Board Term-2, 2012 (26)]

Sol. Area of square = (side)? = 121 cm?
Side of square = v121 =11 cm

Perimeter of square = 4 X 11 = 44 cm.

Circumference of the circle = Perimeter of the square
=44 cm 1
[CBSE Marking Scheme, 2012]
Q. 19. Find the radius of a circle whose circumference
is equal to the sum of the circumferences of two
circles of diameter 36 cm and 20 cm.

[Board Term-2, 2012, A1]

Sol. . Circumference of the circle = 2nr
According to the question,

or, 2nr =21 X 18 + 2n X 10
or, 2nr = 2w (18 + 10)
or, r =28 cm 1

Hence, radius of given circle = 28 cm.
[CBSE Marking Scheme, 2012]
Q. 20. Find the diameter of a circle whose area is equal to
the sum of areas of two circles of diameter 16 cm

and 12 cm. [Board Term-2, 2012, (22)]

Sol. Let r be the radius of the circle.
Area of the circle = Sum of areas of two circles
n? =1 X (8) + n(6)*

or, i = n(64 + 36)
ofr, r* =100 or, ¥ = 10 cm
.Diameter of the circle = 2 X 10 = 20 cm. 1

[CBSE Marking Scheme, 2012]
Q. 21. If the circumference of a circle increases from 4 1t
to 87, then what about its area ? [Delhi 2013]
Sol. Circumference of the circle = 4n cm or, ¥ = 2 cm.
Increased circumference = 8n cm. or, ¥ = 4 cm.
Area of the 1% circle = © X (2)® = 41 cm?
Area of the new circle = 1t (4)*> = 16m = 4 X 4n

Area of the new circle = 4 times the area of
first circle. 1

Q. 22. If the difference between the circumference and

22
the radius of a circle is 37 cm, then using © = -
find the circumference (in cm) of the circle.

[Delhi 2012]
Sol. Let r be the radius of the circle.
Now, circumference — radius = 37
2nr—r =37
or, 2 X E r—r =237
7
(44 — 7) 37
or, r 77 =
or, r X 7 =37
7
r = 37x7 =7cm. %
37
Circumference of the circle = 2nr
=2 X 22 X7
7

= 44 cm. b2
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‘9;1 Short Answer Type Questions-I

(2 marks each)

Q. 1. Find the area of the square that can be inscribed
in a circle of radius 8 cm. [Board Term-2, 2015]

Sol. Diameter of the circle = diagonal of square

=2X8=16cm
Let x be the side of square.
xN2 =16or,x=8\/§ 1

2
Area of square = x* = (8\/5 )

= 128 cm? 1
[CBSE Marking Scheme, 2015]

Q. 2. A paper is in the form of a rectangle ABCD in
which AB = 20 cm and BC = 14 cm. A semi-circular
portion with BC as diameter is cut off. Find the

22
area of the remaining part. (Usen = 7)

[Foreign Set I, II, 111, 2014]
[Board Term-2 2012 Set (40)]

Sol. Area of remaining part
= Area of rectangle — Area of semi-circle %2

D C
y
// 14 cm
A 20 cm B
_ 2‘0><14_22><7><7
7X2
= 280-77
Hence, area of remainingpart = 203 cm?. Y

[CBSE -Marking Scheme, 2012]

Q. 3. If the radius of the/circle is 6 cm and the length of
an arc is 12 cm. Find the area of the sector.

[Board Term-2, 2014]

Sol.  Area of the sector = % X (length of the

corresponding arc) X radius %2

=1 ><l><r=l X12 X 6
2 2
= 36 cm? 1%

[CBSE Marking Scheme, 2014]

Q. 4. Two circular pieces of equal radii and maximum
areas, touching each other are cut out from a
rectangular cardboard of dimensions 14 cm X 7

cm. Find the area of the remaining cardboard.

22
Usen=—

Sol. Area of the remaining cardboard
= Area of rectangular cardboard
—2 X Area of circle 1

[Delhi 2013]

— 14dm —— _»

\

\4—\70‘[1—»4— 7C117
2 (7Y

14 X7 -2X—X| —
7 2

7 cm

4 49
— 98- —x—

7 4
=98-77=21

Hence, area of remaining card board = 21 am? 1
Q. 5. If the perimeter of a semi-circular protractor is 36

22
cm, find its'diameter. (Usen = 7)

[Board Term-2, 2012 Set (59)]

Sol. Perimeter = nr + 2r= (1 + 2)r = 36 Y2
22

or, 7"'2 r =36onr=7 1

Diameter = 14 cm. Vs

[CBSE Marking Scheme, 2012]
Q. 6. If the perimeter of a protractor is 72 cm, calculate

. ( 22 )
its area. | Usent = —
7

[Board Term-2, 2012 Set (22)]

Sol. Perimeter of semi-circle, 1
(m+2)r =72cm
22
or. r|—+2| =72cm
! 7
22+14
=72
o [ 7 ]
36
or, —r =72
7
r =14 cm %

1 1
- Area of protractor = —m’ = = x—x14 x 14
2 2 7

= 308 cm?. ¥

[CBSE Marking Scheme, 2012]

Q. 7. A chord of a circle of radius 10 cm subtends a right
angle at the centre. Find area of minor segment. (Use
7 = 3.14) [Board Term-2, 2012 Set (5)]

Sol. Given, Radius of circle (r) = 10 cm, central angle = 90°
%)
.. Area of minor segment
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D C
1 ,_ [314%x90 . ]
==X X | ———=——-5in90 3
5 10 [ 180 %
1 2 L 21
> X 100 X [1.57 — 1] = 28.5 cm*. 1 cm
[CBSE Marking Scheme, 2012]
Q. 8.1In fig., arcs are drawn by taking vertices A, Band C A B

of an equilateral triangle of side 10 cm, to intersect
the sides BC, CA and AB at their respective mid- Sol. Perimeter of the shaded region

points D, E and F. Find the area of the shaded = AD + BC + lengths of the arcs of semi circles
region. (Use n = 3.14). APB and CPD 1
A
A =21 +21+2£§><2—1] Y
7 2
=42+ 66
g E =108 cm. %
[CBSE Marking Scheme, 2016]
\\ /I' Q.10.In the figure OABC is a quadrant of a circle of
3] radius 7 cm. If OD = 4 cm, find the area of shaded
region. [Foreign Set I, 11, 111, 2014]
[Board Term-2, 2011 Set (34)] A
Sol. Since, AABC is an equilateral triangle. B

A

10cm F

/ O C
= Area of sector OCBAD

Sol. Area of shaded region =

B D C — Area of AODC
ZA = /B = £C = 60° 90° 1
N\ ¢ =—°><n><(7)2-5><7><4
Area of sector, AFEA = %xnrz cm?

49

). =T 1
N (360° X n(S)Z) cm? 1 4

= 24.5cm? 2

= §n cm? Q. 11. A square OABC is inscribed in a quadrant OPBQ of

6 a circle. If OA = 20 cm, find the area of the shaded

region. [Use n = 3.14]

~ Areas of all three sectors are equal. [Delhi CBSE, Term-2, 2014]

. Total area of shaded region = 3(%7;) cm? 1 0
_ 25%x3.14 C > B
2 J
7
= 39.25 cm?, o
[CBSE Marking Scheme, 2011] .
Q. 9. Find the perimeter of the shaded region if ABCD 0 z 902;
is a square of side 21 cm and APB and CPD are cm A P
semicircles. (Use = QJ Sol. OB = JOA? + AB>
7
= / 2 2
[Board Sample paper 2016] 207+20
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OB = 20\/5 cm or, radius = 20\/5 cm

. Area of shaded region
= Area of sector OQBPO — Area of square OABC 1

o

= 3960 X 3.14 X 204/2 - 2072 - (20)°

o

% x 3714 x 800 — 400

= 2(314) — 400 = 628 — 400
= 628 — 400 = 228 cm?
Thus, the required area = 228 cm?. 1

Q. 12. The length of the minute hand of a clock is 14 cm.
Find the area swept by the minute hand from 9
a.m. to 9.35 a.m. [Board Term-2, 2012 Set (13)]

Sol. Angle subtended in 1 minute = 6°
6 = angle subtended in 35 minutes
=35 x 6° = 210° Y

.. Area swept by the minute hand

= Area of the sector b
w20 22 14x14x210

= = T x— T 1
360° 7 360

= @ = 359-33 cm?. A

[CBSE Marking Scheme, 2012]

Q. 13. In Fig., ABCD is a square of side 14 cm. Semi-circles
are drawn with each side of square as diameter.

22
Find the area of the shaded region. (Use n= 7)

A B

D C
[Delhi Set I, II, I1I, 2016]

Sol. Area of square = 196 cm*
Area of semicircles = area of AOB + area of DOC
=27—2><49=154cm2 Y
So, area of each of the two shaded parts
=196 — 154 = 42 cm? Y
Hence, area of four shaded parts = 84 cm?, 1

[CBSE Marking Scheme, 2016]

Q. 14. In the given figure, DACB is a quadrant of a circle
with centre O and radius 3-5 cm. If OD = 2 c¢m, find
the area of the shaded region.

A

O—I B

[Delhi Set-I, II, 2017]
Sol. Try yourself, similar to Q No. 10 in SATQ-L

Q.15. A child prepares a poster on “save water” on a
square sheet whose each side measures 50 cm. At
each corner of the sheet, she draws a quadrant of
radius 15 cm in which she shows the ways to save
water. At the centre, she draws a circle of diameter
21 cm and writes a slogan save water in it. Find the
area of the remaining sheet.

[Board Term-2, 2015]

Sol. Side of square = 50 cm
Area of square = 50 X 50 = 2500 cm®> %

C

15 cm

A 50 cm B

Radius of quadrant = 15 cm.

Area of 4 quadrants = 4 x i nr? = nr?

=71 X 15 X 15
=§x225
7

= 707.14 cm? A

Area of circle = r?

) (21)2
_2 (A
7 "\ 2

22 21 21

7 2 2
346.5 cm?

Area of remaining sheet = Area of square

— 4(area of quadrant) — Area of circle %2
= 2500 - 707.14 - 346.5

= 1446.36 sq. cm 1

[CBSE Marking Scheme, 2015]
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?i Short Answer Type Questions-I|

(3 marks each)

Q. 1. In the given figure, AOB is a sector of angle 60° of
a circle with centre O and radius 17 cm. If AP L OB
and AP = 15 cm, find the area of the shaded region.

[CBSE S.A.2 2016 Set-HODM4OL]
Sol. As OA = 17 cm, AP = 15 cm and AOPA is right triangle.
.. Using Pythagoras theorem,
OP =8 cm 1
Area of the shaded region
= Area of the sector AOBA
— Area of AOPA 1
60°

= xnrz—lxbxh
360° 2

= 60 x§x17x17—1x8><15
360° 7 2

= 151.38 — 60 = 91.38 em? 1

Q. 2. Find the area of shaded region shown in the given
figure, where a circular arc of radius 6 cm has been
drawn with vertex O of an equilateral triangle OAB
of side 12 cm as centre.

A B

[Board Sample Paper 2016]
[Foreign Set I, 11, 111, 2016]

Sol. ZAOB= 60°
Area of shaded region = Area of major sector +
(Area of AAOB — Area of minor sector)
300 22 [ﬁ 2 60 22 62) .
4

= —X—= X (6)*+
360 7 ©) 360° 7

= 80, 36v3-12

(.%f -+ 528) m? 1

[CBSE Marking Scheme 2016]

Q. 3. In the given figure, a chord AB of the circle with
centre O and radius 10 cm, that subtends a right
angle at the centre of the circle. Find the area of
the minor segment AQBP. Hence find the area of

major segment ALBQA. (Use n = 3.14)
L

[Foreign Set L, 11, 111, 2016]

Sol. Here, the Area of sector

90°

OAPB = 0" (10)* = 251 cm?

Area of AAOB = % x 10 X 10 = 50 cm® %

.. Area of minor segment AQBP = (25r — 50) cm?
=25x3.14-50
=78.5-50
= 28.5 cm? )
Also, area of circle = n(10)?
=3.14 x 100 = 314 ecm? 1
Area of major segment ALBQA = (314 - 28.5)
= 285.5 cm? 1

Q. 4.In the given figure, find the area of the shaded

region, enclosed between two concentric circles
of radii 7 cm and 14 cm where ZAOC = 40°.

22
Usen=—

[O.D. Set L, II, 111, 2016]
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Sol.

amd £ AOC = 40"

. whadio |
_ %ﬁ]

jmeAoc = = _360-40" = 320"

; __3_26%(/,2]”14—7%' 81221‘?\1247
//

360 g

s T )

5 84 em®

J@nﬂa'_;ﬂj_ L coniimlie Lncke = 7_<_'/_Lw_é,.14m;, e

3
|- ____&Wm/_.mm_ 12 ’xlomz

i = 74 10. 6JnP]
74_1_

[Topper Answer, 2016] 3

Q. 5. In the given figure, O is the centre of circle such that diameter AB = 13.cm and AC = 12 cm. BC is joined. Find

the area of the shaded region. (1 = 3.14)

[O.D. Set I, 11, I11, 2016]

A
B C
Sol. /_"'““/:
o la1e— [ o L
A 7 = 13 3/;:_{%"{ A
) of warniosch - r"'v i e
- T P 1 Y3 A4 mx 13m"- S
(e = 3-14%X16%cm > S3066em
=] _ 8 8
- Wemecnelds  wutrdend 96 al wucle, < AcB =90°
H. . _ﬂ?.'! A ABC— Rl s e :
!;-'___ . AC™MBA At s 2% pei. 189 it~
o # Bere (145 1edipd Bt wen,

- - — . BC : 5_cm .
oo of 4= i*BW'fHuyd: ;

,

u’&mﬁ Amac ;;‘nryﬁc= 1?‘-1—?.>CS" Jow
2,

- = 53066 cmn— 30 ums
e - g .
2.

qil

2 (443325 -30)

. — D [383325 cmi]

[Topper Answer, 2016]
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Q. 6. Find the area of minor segment of a circle of radius
14 cm, when its central angle is 60°. Also, find the
area of corresponding major segment.

22
[Use & = 7] [Outside Delhi Set I, II, II, 2015]

Sol. Here, r = 14 cm, 6 = 60°
Then, the area of minor segment

S S I YR %
360°
= 2 1ax1ax 600—1><14><14><£ e
7 3607 2 2
_ 308 2 _ 2 _
= (__49\/5) cm” = 17.89 cm” = 17.9 approx. 1
3

and the area of major segment = % x 14 x 14

- (%-4%/5)

= 1540 . 19 /3 =598.10 cm?

= 598 cm? approx. 1
[CBSE Marking Scheme, 2015]

Q.7.A momento is made as shown in the figure. Its
base PBCR is silver plated from the front side. Find
the area which is silver plated.

22
(Usen = 7)

a

Pt

[Board Term-2, 2015]

Sol. From the given figure

Area of right-angled AABC = % x 10 x 10

= 50 cm? 1
Area of quadrant APR of the circle of radius 7 cm

1
= = X1 X (7)>?
§ (7)

= l>(2><49
4 7

= 38.5 cm? 1
.. Area of base PBCR = Area of AABC
— Area of quadrant APR
=50-38.5=11.5cm?1
[CBSE Marking Scheme, 2015]

Q. 8. The circumference of a circle exceeds the diameter
by 16.8 cm. Find the radius of the circle. (Use n =

22
7) [Board Term-2, 2015]
Sol. Let radius of the circle be r cm.
Diameter = 2r cm
Circumference = 2mnr b2
Circumference = Diameter + 16.8 b2
or, 2nr = 2r + 16.8
22
or, 2 7 r =2r +16.8
44
or, —r =2r+16.8
7
or, 44y = 14r + 168 X 7
or, 30r =117.6
117.6
or, = — 1
30
r =392 cm 1

[CBSE Marking Scheme, 2015]

Q. 9. Find the area of the corresponding major sector of
a circle of radius 28 cm and the central angle 45°.

[Board Term-2, 2015]

Sol. Area of major sector = area of circle —area of minor
sector

A
A B
0
— 1-
—TEI’Z( 360°) 1
= g><28><28 1- > 1
7 360°

22
= Z2y08x 28 x L
7 8

2156 cm? 1
[CBSE Marking Scheme, 2015]

Q. 10. In fig.,, APB and AQP are semi-circles, and AO = OB.
If the perimeter of the figure is 47 cm, find the area

22
of the shaded region. (USGTE = 7)

[Delhi CBSE Board, 2015, Set I, II, I1I]




AREAS RELATED TO CIRCLES [ 287

Sol. Let 't* be the radius of given circle. Area of square ABCD = 14 x 14 = 196 cm? )
Perimeter of given figure = 47 cm Radius of the semi-circle formed inside = 2 cm
th
Perimeter of full circle — perimeter of Z) circle Area of 4 semi-circles = 4 X % i
=47-2 1
. ' 7 —2X314X2x%2
or, 2mr — Z(2111*) =47 cm - 2r b3 = 25.12 cm? 1
3nr 0 Length of the side of square formed inside the
or, —+2r =47 cm /‘_ semi-circles = 4 cm.
: Area of the square = 4 X 4 = 16 cm? P
3 22 Al B
or, n3* o +2| =47 cm / / Area of the shaded region = Area of square ABCD
' . — (Area of 4 semi-circles + Area of square)
33 = _ .
or, 7 7+2 =47 cm =196 - (25.12 + 16) Va
= 196-41.12
or, r = 41;7 cm = 154.88 cm? 1
_ [CBSE Marking Scheme, 2011]
or, r =7 cm 1 - .
Now, area of shaded region Q.12.In the fig.,, PSR, RTQ and PAQ are three semi-
) 1 ) circles of diameters 10 cm, 3 ecm and 7 cm
A = area of circle - 5 aree of circle respectively. Find the perimeter of shaded region.
22
= l_ 3
— 3 rea of cirdle (Usen - ) [A] [Delhi CBSE, Term II 2014]
3 3 22 3
= Zxmr? = Sx=Z=x7x7 cm?
4 4 7
= %><77 cm?
P 7cm Q\|3em|R
= 1155 cm? 1
[CBSE Marking Schem®e;2015] T
Q.11.1n fig., find the area of the shaded region [Use Sol. Perimeter of shaded region = Perimeter of semi-
n = 3.14] circles PSR + Perimeter of semi circle RTQ +
14 cm 2 Perimeter of semi circle PAQ 1
£ A =71 X 5+ n(1.5) + n(3.5) 1
& =(5+5)n
=10n
=314 x 10
= =3l4cm 1
E Q. 13. In the figure, AABC is in the semi-circle, find the
area of the shaded region given that AB = BC = 4
r cm. (use T = 3.14) |A] [Board Term-2, 2014]
=2 ¥ Sol. AC = V42 +4% =42 cm. (As AABCisa triangle
[Al[Delhi Set I, 11, ITI 2015] . .
in semi-circle)
[Board Term-2, 2011 Set-B1] 03
14 cm . Radius of circle = o 2V2 cm.
4 »C
Sol. i B
4 cm 4'cm
A C
Area of shaded portion = Area of the semi-circle
— (Area of AABC) 1
1 2 1
= {Enx(zﬁ) }—{5x4x4}
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= {1x3.14><8}—8
2
=12.56-8
= 4.56 cm?. 2
[CBSE Marking Scheme, 2014]
Q. 14. In the figure, AACB is in the semi-circle. Find the
area of shaded region given that AB = 42 cm.
[Board Term-2, 2014]

Sol. C
%
0
A 42 cm B
Base of triangle = diameter of semicircle
=42 cm
and its height = radius of semicircle
=2 _sem V2
2
Area of shaded portion = Area of semicircle
—area of AABC
1 , 1 .
= —mr® ——xbase X height P
2 2
= 1><§><2,1><21—1><42.><21 1
2 7 2
= 693 — 441 = 252

Hence, the area of shaded portion = 252 cm?. (%
[CBSE Marking Scheme;2014]

Q. 15. Find the area of the adjoining diagram.
[Board Term-2, 2014]

7 m 14m 7 m

< 16 m >
Sol. Required area = area of two semi-circles of same
radii + area of rectangle
=area of one circle + area of
rectangle 1
= 2 + (I X b) (where r is radius of
circle and [ and b are length and

breadth of rectangle) 1
= %x7x7+(16><14)
=154 + 224
= 378 m* 1

[CBSE Marking Scheme, 2014]

Q.16.AB and CD are two diameters of a circle
perpendicular to each other and OD is the diameter
of the smaller circle. If OA = 7 cm, find the area of
the shaded region.[A] [Board Term-2, 2012 Set (13)]

C
Sol. Area of a circle with DO as diameter
—nr2—22><7><7—77s can Y
- - = ~ - = . 2
7 272 2 4
Area of semi-circle with AB as diameter
2

= %:% =77sq.cm Y%
AreaofAABC=%><14x7=49sq.cm 1

Area of shaded region = Area of circle + Area of
semi-circle — Area of AABC

= g + 77 - 49 = 66.5 sq. cm. 1

[CBSE Marking Scheme, 2012]

Q. 17. Find the area of the shaded region in figure, if BC
=BD =8cm,AC = AD =15 cm and O is the centre
of the circle. (Take 7 = 3.14)

[Board Term-2, 2012 Set (34)]

Sol. Given, Z/ADB = ZACB = 90°
(Angle in a semicircle)
Since AADB = AACB
: ar AADB = ar AACB
= 1 x15x 8
2
= 60 cm? 1

and ar AADB + ar AACB
=2 X 60 = 120 cm?

AB = JAC?+BC?
= V15" +82 =225+ 64

=17 cm

Now in AABC

Area of circle = 7r* =3.14 x 177 X 1?7

= 226-87 cm? 1
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Area of shaded portion = area of circle — area of

sum of AACB and AADB.
= 226-87 - 120
= 10687
Hence, area of shaded region = 106-87 cm? 1

[CBSE Marking Scheme, 2012]

Q.18.In the given figure, AB is the diameter of the
largest semi-circle. AB = 21 cm, AM = MN = NB.
Semi-circles are drawn with AM, MN and NB as

22
shown. Using n = - calculate the area of the

shaded region.

— A1
=M N

[Board Term-2, 2012 Set (21)]

Sol. Area of semi-circle with diameter 21 cm,

21 1, 1.22 21 21 693
== == X=X —X—=——
r > cm, A znr R 2R N cm

1
AM = MN = NB
21
=3° 7 cm
.. . 7
.. Radii smaller semi circles = E cm

Area of semi-circle with diameter AM
= Area of semi-circle with diameter MN
= Area of semi-circle with diameter NB

Radius = Z cm .. Area = 1 nr?
2 2

1.22 7 7 779N,
= —X=Xx=x=="~‘cm 1
2 7 2 2.4
Area of shaded region = Area of larger semicircle
+ Area of smaller semicircle

_ 693 77,770
= 222N\ 2

4 4 4
[CBSE Marking Scheme, 2012]

=192.5 cm> 1

In the given figure, APQR is an equilateral triangle
of side 8 cm and D, E, F are centres of circular arcs,
each of radius 4 cm. Find the area of shaded region.

(Use n = 3.14 and /3 = 1.732)

Q.19.

P

Q E R
[Board Term-2, 2012, Set (28)]

Sol. Area of shaded region
= Area of APQR - 3 (area of sector)

= ﬁ (side)® - 3[L><TCT2] i
4 360°

= £x8x8—3[ﬂx3.14x4x4] 1
4 360°

16V3-3.14x8 =16 x 1.732-25.12 1

27.712 - 25.12 = 2.59 cm?. 1
[CBSE Marking Scheme, 2012]

Q. 20. In fig., sectors of two concentric circles of radii 7
cm and 3.5 cm are given. Find the area of shaded

region. (Use = 272‘)

35

[Board Term-2, 2012, Set B1]

2 _ 1"2] 0
360°

Sol. Area of shaded region = n[R

30°
360°

_ 2200 a2
= 7" -5y

22 1
= Z2(7+35)(7-35)x —
2 (7+35)(7-35)x =

= §><10.5><3.5><l 1
7 12

= 9.62cm”. 1
[CBSE Marking Scheme, 2012]

Q. 21. In a circle of radius 21 cm, an arc subtends an angle
of 60° at the centre. Find the area of sector formed

by the arc. [Al[Delhi Set Compt. Set-I, II, III 2017]

Sol. Given, r = 21 cm and 6 = 60°
.. Area formed by the sector

2

= 3600 !

= oy x§x21><21 1
360° 7

1

= g><22><3><21

=11 x 21 = 231 cm? 1
Hence, area of the sector = 231 cm?
[CBSE Marking Scheme, 2017]

Q. 22. A wire, when bent in the form of an equilateral
triangle, encloses an area of 1213 cm? If the
wire is bent in the form of a circle, find the area

22
enclosed by the circle, (Use n= 7)

[Outside Delhi Set-I, II, III 2017]
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Sol. Let a be the side of triangle.

.. Area enclosed by the triangle = %az
= ﬁaz = 12143
4
. 2= 1213 x 4
3
a = 22cm V2
Perimeter of triangle = circumference of circle
formed.
2nr =22 X 3 1
= 2% 2—72 xr =22X3
N _ 22x3x7 _ 21 "

cm
22x2 2

Area enclosed by the circle = nr?
22 « 21 « 21 693

7 2 2 2
= 346-5 cm? 1
[CBSE Marking Scheme, 2017]

Q. 23.In adjoining fig, ABCD is a trapezium with AB
|| DC and ZBCD = 30°. Fig. BGEC is a sector of a
circle with centre C and AB = BC =7 cm, DE =4
cm and BF = 3-5 cm, then find the the area of the

) 22
region. (Use TC=7)
shaded

7 cm

A

D >
4 cm E

[Outside Delhi Compt. Set-I, 11, III 2017]
Sol. Given, AB = 7 em, DE = 4 cm, and BF = 3-5 cm
DC=DE+EC=4+7=11lcm
Area of trapezium ABCD

1
=5 (Sum of || lines) X (distance between them)

= 1(11+7)><3~5 = l><18><3~5
2 2

= 315 cm? 1
Area of the sector BGEC
30° 22

1
= X—X7X7 = — =12 2
%60° 7 12><22><7 12:83cm? 1

Area of shaded region

= Area of trapezium — Area of sector

=31-5-12-83

= 1867 cm® 1
[CBSE Marking Scheme, 2017]

Q. 24. In the given figure ABCD is a trapezium with AB ||
DC, AB = 18 cm and DC = 32 cm and the distance
between AB and AC is 14 cm. If arcs of equal radii
7 cm taking A, B, C and D have been drawn, then
find the area of the shaded region.

D 32cm C

A B
18 cm

[Foreign Set-I, II, 111 2017]

Sol. Given, in trapezium ABCD, AB = 18 cm, CD
= 32 cm, AB || CD and distance between || lines
= 14 cm and the radius of each sector = 7 cm.

1
Area of trapezium ABCD = 5(18 +32)x14

1
= —x50x14
2
= 350 cm? 1
Let, ZA =6, £ZB = 6,, ZC = 6,
and £ZD =0,
0 0 22
f A= —Lmr’=—x="x7x7
ar of sector 360° 360° 7
_ & x 154 cm?
360°
_ 5 2
ar of sector B = x 154 cm
360°
_ 9 2
ar of sector C = x 154 cm
360°
64
ar of sector D = x 154
360°

6,+6,+6,+0,
360°

x 154

ar of 4 sectors

= 154 cm? 1
. Area of shaded region = 350 — 154 = 196 cm? 1

[CBSE Marking Scheme, 2017]

Q. 25. Figure shows two arcs PAQ and PBQ. Arc PAQ is
a part of circle with centre O and radius OP while
arc PBQ is a semi-circle drawn on PQ as diameter
with centre M. If OP = PQ = 10 cm, show that area

of shaded region is 25 (\/5 - g) cm?.
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Area of AABC = % X 28 X 28 = 392 cm? ¥4

Area of of quadrant = % X 27—2 X 28 x 28
B = 616 cm’ 1
Area of the shaded region

= Areaofsemi-circle + Areaof A
— Area of quadrant

=616 + 392-616

Delhi Set I, 1L, I1I, 2016 e &
[Delhi Set I, I, 111, 2016] [CBSE Marking Scheme, 2014]
sulb Gy QIF = O = PO = libiem Q.27.In fig.,, ABCDEF is any regular hexagon with
and ZPOQ = 60° Y2 different vertices A, B, C, D, E and F as the centres
Area of segment PAQM of circles with same radius ‘7 are drawn. Find the
area of the shaded portion.
100r  100§3)
= ——— | cm”. 1
s 4 @ q
2
Area of semicircle = % cm? b2

Area of shaded region = 25715 = (SO—E = 25\/_) ( )
= ZS(J——EJ cm?. 1
6 (&)
[CBSE Marking Scheme, 2016}

Q. 26. ABDC is a quadrant of a circle of radius 28 ecm-and [Board Term-2, 2011, B1]
a semi-circle BEC is drawn with BC as diameter. Sol. Let number of sides is 7.
22
Find the area of the shaded region: (Use n= 7) n X each angle = (n-2) x 180° 1
6 X each angle = 4 x 180°
each angle = 120° 1
Then, the area of a sector = L2 X Tur?
360°
Area of 6 shaded regions = 6% 120 x mr? 1
360°
= 2nr.

[CBSE Marking Scheme, 2011]

y .
[Sample Question Paper 2017] Q. 28. Three semicircles each of diameter are 3 cm, a

[Foreign Set, I, TII, 2014][Delhi CBSE, Term-2 2014] circle of diameter 4.5 cm and a semicircle of radius
Sol. As ABC is a quadrant of the circle, ZBAC will be 4.5 cm are drawn in the given figure. Find the area
measured 90°. of the shaded region. 3
In AABC, BC? = AC* + AB?
= (28)> + (28)°
= 2(28)?
BC = 282 cm

282

Radius of semi-circle drawn on BC = >

=14
\/E cm <—3m—> <—3 cm—>
Area of semi-circle = % X == % (1442 )

[AI[OD Set 11, 2017]

= 616 cm? 1
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Sol. 5, f

Areaof  shaded region= Prea of semicircle withid= & Scm
S — B2t Areaof semicitcle with d= 3

— 2Xaveaol semitivele witnd= 3evn

— aveaof tivdle withd = 4 Scvn,

= 1% Y73 gy s x'rrxeal)— ql KJIGSL.Q}‘ '—?{*—ﬂ_ -

ly a -—— et i i SR —
(= €

7 - 1 S
-~ S

"=2x| % TIX 90.25 ~ ZT%x. 4 — TIX 2025
3 - T Y 08 -

= I 1X20.25 -
4

_—. 20,
= 2

?}J_ -

ST uwos - aS

-2 [ N

— »
A, :
= L\\¥x225 7

2

= ouny

= \2 ‘s/?,s/ 8 it |
avea of “shaded TeqioN 1€ 1,215 em™

[Topper Answer, 2017] 3

Q. 29. In the given figure, two concentric circles with centre O have radii 21 cm and 42 cm. If £ AOB = 60°, find the

area of the shaded region. (Use = %)

[OD Set I11, 2017]

Sol. (N

 LhoB: LCOD= 6p° R= 4%2cm, T= 21em.

“wéflex of L NoB: 300°:=6 (3gpe-c0°)
0wy

.

avea of shaded vegion

= _ 08 xTrR?r- 9
3bo° 360°
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- S5 ¥ \\¥X 653

= 0 X_'TTX ('p'z _‘,'2')
360° "
{i = 500° x22 x (g-21D0a2472) )
i 360° 1 -
| 11 &
s B ¥* 24X 63 )
% ¥
— S
1

- 3965

-

;Ij are ol  shaded Teqion is Eﬁ,&rﬁ\'\/‘/or 0346 S

Q. 30. Find the area of the shaded region in given figure,
where arcs drawn with centres A, B, C and D
intersect in pairs at mid-points P, Q, R and S of the
sides AB, BC, CD and DA respectively of a square
ABCD of side 12 cm. [Use ©t = 3.14]

[CBSE Delhi/OD Set, 2018]

A P

S

D
Sol.  Radius of each arc drawn = 6 cm Ve
Area of one quadrant = (3.14) X 3746
Area of four quadrants = 3.14 x 36 1
= 113.04 cm? 1

Area of square ABCD =12 X 12 = 144 cm?
Hence, Area of shaded region = 144 — 113.04
= 30.96 cm? )
[CBSE Marking Scheme, 2018]
Q. 31. Find the area of the minor segment of a circle of
radius 42 cm, if length of the corresponding arc is

44 cm. [CBSE SQE 2017]
Sol. Here, r =42 cm
2mre
360°
44 x360°x 7 R
= oxaxaz =% -

Area of minor segment = area of sector — area of
corresponding triangle

nr*0 —£r2

= 1
360° 4 :
22 600 V3

= 1| =X -—

7 360° 4
= 42x42x E—ﬁ 1
21 4

[Topper Answer, 2017] 3

e

=21(44-21 /3) cm?.
= 21(44 - 36.37) cm?
=21 X 7.63 cm?
= 160.23 cm? %
[CBSE Marking Scheme, 2017-18]
Q. 32. The short and long hands of a clock are 4 cm and
6 cm long respectively. Find the sum of distances
travelled by their tips in 48 hours.
+ [AJ[CBSE Compt Set, I, II, III, 2018]
[Foreign Set-I, II, 111, 2015]

Sol. Distance travelled by short hand in 48 hours

=4 X 21 X 4 cm = 327 cm. 1
Distance travelled by long hand in 48 hours
=48 X 21 X 6 cm = 576m cm 1
Total distance travelled = (321 + 576m) cm

= 608 cm 1

[CBSE Marking Scheme, 2018]

Detailed Answer :
Short hand makes 4 rounds in 48 hours
Long hand makes 48 rounds in 48 hours Y2
Radius of the circle formed by short hand = 4 cm
and radius of the circle formed by long hand
=6.cm
Distance travelled by short hand in one round
= circumference of the circle
=2X4Xn=8rtcm i
Distance travelled by short hand in 4 rounds
=2X4X4n=32ncm ¥
Distance travelled by long hand in one round
=2X7mX6=12ncm Y2
Distance travelled by long hand in 48 rounds
=48 X 12n = 576w cm Y2
Sum of the distance = 32t + 5761 = 608t cm V2

Q. 33. The side of a square is 10 cm. Find the area between
inscribed and circumscribed circles of the square.
[CBSE Comptt Set-I, II, III, 2018]
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Sol. Radius of inner circle = 5 cm %
Radius of outer circle = 5v/2 cm 1
Required area = Area of outer circle — Area of inner
circle 1

A B
D D

= n[(5v/2)* =5%] = 251 cm? %

[CBSE Marking Scheme, 2018]
Detailed Answer :
Here, diameter of inner circle = side of the square

=10cm
. . . 10
. Radius of inner circle = ? =5cm 1
Diameter of outer circle = Diagonal of square
= 1042 cm
Radius of outer circle = % =52 cm 1

Then, the required Area = Area of outer circle —
Area of inner circle

= n[(5v/2)* = (5)*] = 257 cm? 1

Q. 34. The adjoining figure depicts an archery target
marked with its five scoring areas from the centre
outwards as Gold, Red, Blue, Black and White. The
diameter of the region representing Gold score is
21 cm and each of the other bands is 10.5 cm wide.

(i) Find the area of each of the five scoring regions.

(ii) Which mathematical concept is used in the above
problem ?

‘;i Long Answer Type Questions

Sol. (i) Radius of the Gold scoring area

= E =10.5cm
2

.. Area of the Gold scoring region
= % x 10.5 x 10.5 (A = nr?)
= 346.5 cm®

Radius of combined Gold and Red region
=105 + 10.5
=2lcm

.. Area of Red scoring region = Area of combined
Gold and Red regions — Area of the Gold region

= % X 21 X 21— 346.5

= 1386~ 346.5 = 1039.5 cm? A
Radius of combined Gold, Red and Blue regions
=21.+10.5 =31.5cm

.. Area of Blue scoring region = Area of combined
Gold, Red and Blue region — Area of combined Gold
and Red region

- % x 31.5 x 31.5— 1386

= 3118.5 - 1386 = 1732.5 cm? b2
Radius of combined Gold, Red, Blue and Black region
=315+ 10.5=42cm

.. Area of black scoring regions = Area of combined
Gold, Red, Blue and Black regions — Area of
combined Gold, Red and Blue regions

= % X 42 x 42 -3118.5

5544 — 3118.5
= 2425.5 cm?

Radius of combined Gold, Red, Blue, Black and
White regions

=42+ 10.5 = 52.5cm
.. Area of white scoring region = Area of combined

Gold, Red, Blue, Black and White regions — Area of
combined Gold, Red, Blue and Black regions.

_ % X 52.5 X 52.5 — 5544

= 8662.5 — 5544 = 3118.5 cm?

(ii) Areas related to circle.

(4 marks each)

Q. 1. Four equal circles are described at the four corners
of a square so that each touches two of the others.
The shaded area enclosed between the circles is

24
7cm2 . Find the radius of each circle.

+ [A][Board Sample Paper, 2016]



AREAS RELATED TO CIRCLES

[ 295

Sol.

Let r cm be the radius of each circle.

24
Area of square — Area of 4 sectors = - cm? 1y

90° 24
or, 2r)? -4 Z—xm? |= = 1
@) (360O 7
or, 4r% _ng _ Y2
7
28r% 221 24
or, —_—— s =
7 7
or, 61> = 24
or, rr=4 1
or, r==x2

Radius of each circle is 2 cm (r cannot be negative)
[CBSE Marking Scheme, 2016]

. An elastic belt is placed around the rim of a pulley

of radius 5 cm. From one point C on the belt, elastic
belt is pulled directly away from the centre O of
the pulley until it is at P, 10 cm from the point O.
Find the length of the belt that is still in contact
with the pulley. Also find the shaded area.

(Use n = 3.14 and V3= 1.73)

Sol.

+ [A] [Delhi Set I, I, III, 2016]

COSGZ%OI}6=60° Y
Reflex ZAOB = 240° b2
.. ADB = % =20.93 cm 1

Hence length of elastic in contact = 20.93 cm
AP = 5J3 cm

Area (AOAP + AOBP) = 253 =4325cm?> %

Now,

25x3.14 x120°

Area of sector OACB = T = 26.16 cm?
A
Shaded Area= 43.25 — 26.16 = 17.09 cm? 1

. Fig. depicts a racing track whose left and right

ends are semi-circular. The distance between
the two inner parallel line segments is 60 m and
they are each 106 m long. If the track is 10 m wide
everywhere, find the area of the track.

<«—— 1066cm — 10m

\AVV W T T 9

40 m

60 m

|
[T AT 1]

— 106cm ——»
+[A] [Board Term-2, 2011, Set B1]

Width of the inner parallel lines = 60 m
And the width of the outer lines = 40 X 2 = 80 m
Radius of the inner semicircles

= @=30m

Radius of the outer semicircles = % =40m

Area of inner rectangle = 106 X 30 = 3180 m? %

Area of outer rectangle = 106 X 40 = 4240 m? %
Area of the inner semicircle

= 2><1><g><30><30
2 7

_ 19800 , .
7

Area of outer semicircles

= lex%x40><40
2 7

_ 35200 m? 1
7
Area of racing track = (area of outer rectangle +
area of outer semicircles) — (area of inner rectangle
+ area of inner semicircles.)
= 1042220 ;00 - (3180 + —19500)

15400 7420 + 15400
7

= 1060 +

= 227& =3260m’

Hence, area of track = 3260 m?. 1
[CBSE Marking Scheme, 2011]
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Q. 4. Find the area of the shaded region in figure, APD,

AQB,BRC and CSD, are semi-circles of diameter

14 cm, 3.5 cm, 7 cm and 3.5 cm respectively.

(Usenzg) .
7

+ [Al [Foreign Set I, II, III, 2016]
Sol. Try yourself, similar to Q No. 28 in SATQ-II.

Q. 5. In figure, PQRS is square lawn with side PQ = 42
metre. Two circular flower beds are there on the
sides PS and QR with centre at O, the intersection
of its diagonals. Find the total area of the two

flower beds (shaded parts).
S R

P Q
+ [A] [Outside Delhi Set I, II, III, 2015]

Sol. Radius of circle with centre O.is OR.
Let OR =x

Kt = (42)% or x = 212m 1

(Using pythagoras theorem)

Area of the flower bed = Area of segment of circle
with centre angle = 90°

22 90°

= —X2IV2 X 2IV2 X ——

7 VB 360°

- %x 21V2x2142 1

= 693 - 441 = 252 m*

B+t

. Area of flower beds = 2 x 252 = 504 m?. )

[CBSE Marking Scheme, 2015]
Q. 6. In the figure, ABC is a right angled triangle right
angled at ZA. Find the area of the shaded region, if
AB = 6 cm, BC = 10 cm and O is the centre of the

incircle of the triangle ABC.

+ [A] [Board Term-2, 2015]

Sol. Let r be the radius of incircle.

Then, BC=10=8-r+6-r 1
(By using the tangent properties)
or, 2r=8+6-10
or, 2r =4 or,r=2cm
. 5 22
Area of circle = nr” = — X2X2
= % = 12.57 cm? 1
7
Now, L

area of AABC = E X 8 X6

= 24 cm? 1
. Area of shaded region = Area of AABC
— Area of circle
=24-12.57
= 11.43 cm? 1
[CBSE Marking Scheme, 2015]
Q.7.Two circular beads of different sizes are joined
together such that the distance between their
centres is 14 cm. The sum of their areas is 130 «
cm? Find the radius each bead.

+ [A][Board Term-2, 2015]
Sol. Let the radii of the circles are r; cm and r, cm.
1+, =14 ()
and sum of their areas = nr,® + nr?
130 = n(r? + 1,9

or, 130 1 = n(r + r,%)

2+ 1,2 =130 (i) 1
(r; + 10)? =712+ 12 + 211,y
or, (14)* =130 + 217,
or, 21, =196 — 130
=66 1
(ry—1,)* =12 + 1,2 =21,
=130-66 = 64
or, ri—1, =8 ..(iii) 1
From (i) and (iii), 2ry =22
or, ry =11 cm
and r, =14-11
=3 cm. 1

[CBSE Marking Scheme, 2015]

Q. 8. A round thali has 2 inbuilt triangular for serving
vegetables and a separate semi-circular area for
keeping rice or chapati. If radius of thali is 21
cm, find the area of the thali that is shaded in the
figure.
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+ [Al[Board Term-2, 2014]

Sol. Since, AOB is the diameter of the circle. So,
Area of shaded region = (Area of semi-circle — Area
of AABC) 1

2
Area of semi-circle= % = %x % x21x21 cm?

= % =693cm’

Area of triangle = % x42 X 21 = 441 cm? 1

Area of shaded region = 693 — 441
= 252 s5q. cm. 1
[CBSE Marking Scheme, 2011]
Q. 9. In the fig., ABC is a right-angled triangle, /B = 90°,
AB = 28 cm and BC = 21 cm. With AC as diameter,
a semi-circle is drawn and with BC as radius a
quarter circle is drawn. Find the area of the shaded
region.

B ~
+[A] [Foreign Set I, TI, 111, 2014]
[Board Term-2, 2011, A1]

Sol. In right AABC, right angled at B,
AC* = AB* + BC?

(Pythagoras theorem)
= 28% + 217
=784 + 441 = 1225
AC =35cm 1

Area of shaded region = area of AABC + area of
semi-circle with diameter AC — area of quadrant
with radius BC

= 1(21><28)+1xg><§><§
2 2 7 2 2

—1x§x21><21
4 7

= 294 + 481.25 - 346.5 1%
= 775.25-346.5 1

= 428.75 cm?. Y
[CBSE Marking Scheme, 2011]

Q. 10. The diameters of the front and rear wheels of a
tractor are 80 cm and 200 cm respectively. Find
the number of revolutions of rear wheel to cover
the distance which the front wheel covers in 800
revolutions. + [U][Delhi 2013]

Sol. Here, circumference of front wheel

= nd:§x80:@cml
7 7

Distance covered by front wheel in 800 revolutions

_ 1760 x 800 1
7
Circumference of rear wheel
= %XZOO = 4400 cm 1
7
No. of revolutions made by rear wheel
1760
7 8000 1760 x 800
4400 4400
7
=320 1

[CBSE Marking Scheme, 2011]
Q. 11. In fig., two circular flower beds have been shown
on two sides of a square lawn ABCD of side 56 m.
If the centre of each circular flower bed is the point
of intersection O of the diagonals of the square
lawn, find the sum of the areas of the lawn and

flower beds.
AF 3B
80 56 m
R
* “
.’ .
. ~‘
DX C

+ [A] [Board Term-2, 2011, Set A1]
Sol. Try yourself, similar to Q. No. 5 in LATQ.
Q.12.In fig., find the area of the shaded region.

22
(Use = 7) + [Al [Board Term-2, 2011, Set B1]

Sol. Area of square = (14)*> cm? = 196 cm? 1
Area of internal circle = g><Z><Z cm?
7 2 2
= g = 38.5 cm? 1



298 ] Oswaal CBSE Chapterwise & Topicwise Question Bank, MATHEMATICS, Class — X

Area of semi-circle with 14 cm diameter Sol. Area of shaded region
= 1,2 52 1
2 X 7 X77 em % = Z(Area of semi-circle of radiusgcm)
= 77 cm? Va
Area of two quarter circles of radius % cm —Z(Area of semi-circle of radiusgcm) 1%
2
L= 7 77 2
= 2X4X 7 X(ZJ =Z=19.25cm =2 1x§xeZ -2 lxgxzxz
2 7 2 2 2 7 4 4
.. Shaded area = 196 -38.5 + 77 + 19.25
=292.25-38.5 1 77 77) 2
=|——-——|m* 18
= 253.75 cm®. ( 2 8 5
[CBSE Marking Scheme, 2011]
Q.13.1In fig.,, AC = BD = 7 cm and AB = CD = 1.75 cm. — Z[l _1]
Semi-circles are drawn as shown in the figure. 2 4
: . _22
Find the area of the shaded region. (Use = 7 ) @ ZXE cm?
2 4
_ Bl
8
= D = 28.87cm? 1

[CBSE Marking Scheme, 2011]

+ |A [Board Term-2, 2011, Set B1]
Q. 14. The given fig. shows a sector OAP of a circle with centre O, containing £ 0. AB is perpendicular to the radius

70
OA and meets OP produced at B. Prove that the perimeter of shaded region is r [tane +sec+ 180° 1]

B
P

/Y,

+ [AJ[O.D. Set LII, I11,2015, 16]

Sol. _af.?m.—:_ﬂﬁﬁm_mdgj_&fﬁ#m_._ AR R T
_“/{o&al_—-.l“ﬁ S

 omlut O L POR= O amdOALRR

2LV e — =

Pnmelie_of shacled pegde = 4 tonts I

1/1{'1911) = = @'0 E — o e
Loam @ = AB S A fam® = AR '—T,@ .

o
_ e 8 = QB =) el = OB \_f

1 r A
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[Topper Answer, 2016] 4
Q. 15. Two circles touch internally. The sum of their areas Gi the di it & ark = 7 1
is 116m and the difference between their centres is VR, e A WP o ”
6 cm. Find the radii of the circles. Rafus = 7_ 35m
2

+ [Al [Foreign Set-1, IT, III 2017]

Sol. Let the radius of larger circle be x and the radius of The width of path = 0-7 m

smaller circle be y. 1 .. Radius of park with path
X-y=6 ..(i) =35+07=42m 1
and o + my? = 116n Area of the path = m(4-2)> - 1(3'5)>

n(* + ) = 116n

22
X+ 12 =116 (i) 1 = 7(17-64—1225) 1
from (i) and (ii), ”
= 7><5-39 =22 X 077

@ = 16:94 m” 1%
Cost of the cementing the path
w = 1694 x 110
=3 1863-40 1
[CBSE Marking Scheme, 2017]
¥+ (x-6)=116 Q.17.In the given figure, ABCD is a rectangle of
¥+ - 12x436 = 116 dimensions 21 cm X 14 cm. A semicircle is

drawn with BC as diameter. Find the area and the

2
= x"-6x-40=10
2 perimeter of the shaded region in the figure.
= x*-10x +4x-40=0 1
A 21 cm B

=x(x-10) + 4(x-10) =

= (x-10) (x + 4) =

= x=10,andy=10-6 =4
Hence, radii of the circles = 10 cm and 4 cm. 1

Q. 16. A park is of the shape of a circle of diameter 7 m. It
is surrounded by a path of width of 0-7 m. Find the
expenditure of cementing the path. If its cost is ¥
110 per sq. m. + Al [Foreign Set-I, II, 111 2017]

14 cm

D C
+ [A] [Outside Delhi Set-I, 2017]
ok Sol. Area of shaded region = Area of rectangle ABCD

’ — Area of semicircle 1
W 21><14—%><1t><7><7
1 22

= 294 ——X—X7X7
2 7
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=294-77 1

) Sol. In AABC, ZA = 90°, AB = 3 cm, and AC = 4 cm
=217 cm

BC = JAB* + AC? = /3% + 4?

=5cm. b2

Perimeter of shaded area

= AB + AD + CD + circumference of semicircle

22 Area of semicircle with radius E cm + Area of semi
= 21+14+21+7><7 2
rcle with radius £ om = %2 + Z(2)
=21+ 14 + 21 + 22 circle with ra 1us§cm—Z 2 22
=78 cm 1 .5
. ) Area of semicircle with radius = cm - Area of
Hence, area of shaded region = 217 cm® and 2
erimeter = 78 cm. 1 2
P AABC:E(E) —1><3><4
Q. 18. In the given figure, AABC is a right angled triangle 282 2

in which ZA = 90°. Semicircles are drawn on
AB, AC and BC as diameters. Find the area of the = (%n —6)cmZ ()1
shaded region. [C] + [A][Outside Delhi Set-IT 2017]

Area of shaded region
2
= E(E) +£(2.)2—[§ﬂ:—6:|cmZ 1
2\2 2 8
A J +4- §] +6
214 4
_nf[9 16— 25] .
204 4
_I J_ 2] +6 1
214 4
= 6 cm? [CBSE Marking Scheme, 2017] %2
Q. 19. In the given figure, O is the centre of the circle with AC = 24 cm, AB = 7 cm and £ BOD = 90°. Find the area of
the shaded region.
+ [A][OD Set-III, 2017]
Sol.
8\, I LCAB=q0° = Gna‘.e subleanded bT diarwetct
|

™ ‘r‘ifjhi LTpAB,

by ptﬁhnaorm Aheorem,
Act Y AR = Qe
24 + 41 = @ger

516 + ya ~Bet |
625 = Brr = - —(ignoving - ve vqh}.@);
| <o Bl = 25w, - diameta

I |
i yadiug « 12.5 ¢ m/“:z_%/ ‘

|
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L) amaqob shaded < n-reanf 4+ area of = area of I
vegion semicircle quadrant AACD '
=7 xTyed ¥ _L oy - 1x AR X AC
LRt [ -3

= 3 Th? - _\ xWxau
m z

-

| = 368 3035 — %Y
I = 230.2035%
& 284.3  am2

o The awvea o"E//S‘;\qdocl veq ion s

™

Q. 20. In the given figure, the side of square is 28 cm and
radius of each circle is half of the length of the side
of the square, where O and O’ are centres of the
circle. Find the area of shaded area.

+ [Al [Delhi Set-I, IT 2017]

Sol. Given, the side of the square = 28 cm.

Area of the square = 28 X 28 = 784 cm )
Radius of each-circle = % =14 cm %)

Area of two circles = 2x % x14 x14

= 1232 cm? A

o

Area of the 2 quadrant = % x14 x14 x 2

= 98 cm? %
Area the shaded region

= Area of square + Area of two circles — area of
two quadrants

=784 + 1232 - 98 = 1918 cm?
Hence, the area of shaded region = 1918 cm? 2
[CBSE Marking Scheme, 2017]

2349.3035 tm™

[Topper Answer, 2017] 4
a - -
Q. 21. In given figure, ABPC is a quadrant of a circle of
radius 14 cm and a semicircle is drawn with BC as
diameter. Find the area of the shaded region.

o~}

A C

+ [Al [Sample Question Paper 2017]
Sol. Given, radius of the quadrant AB = AC = 14cm = R.

BC = V142 +14> =142cm 14

. Radius of semicircle= 7+2cm Va
.. 1 2
Area of semicircle = 2 X Tr
_ L2, 72 x 72
2 7
= 154 cm? 1
R 1. .,
Area of segment BPCO= o Esm 6R 1
o mO°
— ~sin®
= (360" 2 )
= 14x14 g>< %0 —1Sin90°
7 360° 2
2 2
=14><14><;=56cm 1

Hence, area of shaded region = 56 cm?.
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