SINCE 2001...
IIT-NeeT-CBSe

SUU.V EIRCLe

L "ROMOTERS

4 u
/ \

N

o CBSE-X .

www.aepstudycircle.com

+91.9939586130 2ND FLOOR, SATKOUDI
+91.7739650505 RAMGARH




AREA ReELATED

STUDY CIRCLE TO CIRCLE

ACCENTS EDUCATIONAL PROMOTERS

Introducing the CBSE Class 10 Mathematics Area Related to e
Circles Mastery Kit - your go-to resource for mastering the /
concepts of circles and their associated areas. Specifically / -
curated for CBSE Class 10 students, this kit is designed to [ ="

simplify complex geometrical ideas and enhance your
problem-solving skills.

KeY FreATURES:

1. Complete Syllabus Coverage: The Mastery Kit ensures comprehensive coverage
of the CBSE Class 10 Mathematics syllabus for the topic "Area Related to
Circles." All key concepts, theorems, and formulas are included for thorough
preparation.

2. Conceptual Clarity: €Enjoy clear, concise explanations of concepts related to the
area of circles. Complex theorems and formulas are broken down into simple,
understandable components, making it easy for you to grasp and apply them.

dNI1d13H

3. Step-by-Step Solutions: The kit provides detailed, step-by-step solutions to a
variety of problems, guiding you through the application of formulas and
theorems. This helps you understand the problem-solving process effectively.

0€198G56E66° L6

4. Proctice €xercises: Reinforce your learning with a range of practice exercises
that progress in difficulty. From basic problems to advanced applications, these
exercises are designed to build your confidence and proficiency in dealing with

problems related to the area of circles.

G0S0596€4L° L6 //

5. CASE €xam Focus: Tailored to align with CBS€ examination patterns, the
Mastery Kit equips you with the knowledge and skills necessary to excel in
your Class 10 Mathematics exams.

6. Visval Aids and Diagrams: Visval representations, diagrams, and illustrations
are used to simplify abstract concepts, ensuring better comprehension and
retention. Geometrical figures are visvally presented to enhance your
understanding.

Prepare for your (BSE Class 10 Mathematics exams confidently with the
Area Related to Circles Mastery Kit. €levate your mathematical prowess
ond set the stage for academic success.

CBSE MATHEMATICS AP STUDY CIRCLE
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22
and Tt = Tor3.14

Area of a circle:
Area of a circle = 72
Area of a semicircle:

.. 1
Area of semicircle = N 2

Area of a quadrant:
2

. n
Area of a quadrant (quarter circle) = %

Perimeter of a semicircle:
Perimeter of a semicircle or protractor = nr + 2r

Syllabus Reference Length of the arc AB
1l
IMPORTANT DEFINITIONS AND FORMULAE = ?6[;)" or 11:0{‘]’ A
*& Circumference of a circle Or Perimeter of a circle: o
The distance around the circle or the length of a A B

= circle is called its circumference or perimeter.
- Circumference (perimeter) of a circle = nd or 2nr, Area of a sector: y
o . . . . 4H
z where d is a diameter and r is a radius of the circle Area of sector OACBO = L
‘s <

or <P
A B

1
Area of sector OACBO = 5 (r x D). \?—/

Perimeter of a sector:
Perimeter of sector OACBO
= Length of arc AB + 2r
nrH
~ 180°

+ 2r.

Other important formulae:
(i) Distance moved by a wheel in 1 revolution
= Circumference of the wheel
(ii) Number of revolutions in one minute

Distance moved in 1 minute

Circumference
r r (7iiy Angle described by minute hand in 60 minutes
B & A = 360
(iv) Angle described by hour hand in 12 hours
Area of the ring: = 360°

Area of the ring or an annulus

=nR?-nr?
=n(R2-1) R/

TR +71R-7)

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.
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*> Area of a segment: =& If a chord subtends a right angle at the centre, then

(§) Arcaof.minor'scgment:ACBA Area of the corresponding segment = (n: - l]rz
= Area of sector OACBO - Area of AOAB 4 2
D =& If a chord subtends an angle of 60° at the centre,
a1 then

— r2sin 0.

T 3600 2 V3
260 Area of the corresponding segment = | — — —— |r2.
8 &
=& If a chord subtends an angle of 120° at the centre,

. N
(it} Area of major segment BDAB c

= Area of the circle - Area of minor segment
ACBA
= m2 - Area of minor segment ACBA.

then
_ n 3
Area of the corresponding segment = 34 7.

NCERT & BOARD QUESTIONS CORNER

(Remembering & Understanding Based Questions)

- ANI1d13H

Short Answer Type-l Questions

G0S0S96EL4°16 // 0EL9856E66° 16+

CBSE MATHEMATICS

1. 1In the given figure, OACB is a quadrant of a
circle with centre O and radius 3.5 cm. If
OD = 2 cm, find the area of the shaded region.

A

(@] B
Sol. Here, OACB is a quadrant of circle with centre O
and radius OB = 3.5 cm.

OD =2cm
Area of AODB = % X 0D x OB
-1 x35x%x2
=5 :
= 3.5cm?

Area of quadrant OACB = % X | X r?

1. 22
ZXT X35 %35

11x3.5x0.5
2x7
= 9.625 cm?

Area of shaded region = Area of quadrant OACB
- Area of AODB
= 9.625 cm? - 3.5 cm?
= 6.125 cm?
2. If the perimeter of a semicircular protractor is
66 cm, find the radius of the protractor.
Sol. Let r cm be the radius of protractor
Perimeter of semicircle = 2r + wr

2r + r = 66
= r(2+22J—66
7
= rx3—6=660
7
_ 6627 77
= Y73 " 6
=12.83cm

3. The radii of two circles are 19 cm and 9 cm
respectively. Find the radius of the circle which
has circumference equal to the sum of the
circumferences of the two circles.

Sol. Circumference of the circle having radius 19 cm
=2r X 19 = 38ncm

Circumference of the circle having radius 9 cm
=2r X 9 = 18ncm

Let r be the radius of the required circle.
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..Circumference of new circle = Sum of
circumference of two circles

2nr = 38n + 18n

= 2nr = 56m
= Fm 258 59
2n

Hence, the radius of the required circle is 28 cm.

4. Arace track is in the form of a ring whose inner
circumference is 352 m and outer circumference
is 396 m. Find the width of the track.

_2
[Use m= 7 ]
Sol. Let R and r be radii of outer and inner circles
respectively.
We have, 2mr = 352
_3%
= = B
and MR =396 = R= %
Width of the track = R -r
_ 3% 352 _ 4
27 2m 2n
_44xT 4
BE T R

i

The length of the minute hand of the clock is
14 c¢m. Find the area swept by the minute hand
Jrom 9:00 to 9:35.

Sol. Angle described by the minute hand in 60 minutes
= 360°
Angle described by the minute hand from 9:00 to

o

360
9:35 i.e., in 35 minutes (0)= 60° X 35 =210°

Length of minute hand (radius r)= 14 cm

H
Area swept by the minute hand = 360° X 2

210022 1078,
= 360° <7 <M4xl=——cm

= 359.33 cm?

6. Find the area of the sector of a circle with radius
10 cm and of central angle 60°. Also, find the
area of the corresponding major sector.

Sol. Here,r = 10 cmand 6= 60°

Area of minor sector

H
OAPB = —— xni?

360"

60% 22
= 360° X—.]- x10x10
_ 1100,
=5 om
Area of major sector

300~ 22
OAQB = ﬁx 7)( 10 x 10

[ 0 =360°- 60° =300°]

5500 o
21

7. Find the area of APQR such that £Q = 90°,
PR = 10 cm and <PRQ = 30°.

[Take /3 =1.73]

PQ _ . ans
Sol. Here, PR = sin 30
PQ_1 _
= 0=-2 = PQ =5cm
And g—R = cos 30°
= ?—(1;:% = QR= 5J3cm

. Area of APQR = %XPQ X QR

P
7,
X%
30°
Q R
1 25
= 2><5><5\/§ =35 X 1.73
= &225 = 21.625 cm?
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Short Answer Type-ll Questions

8. Find the area of the shaded region in fig., if So, M is the mid-point of AB
ABCD is a rectangle with sides 8 cm and 6 cm 1 . .
and O is the centre of circle. (Take = = 3.14) and ZAOM = ZBOM = 5 X 120° = 60°.
A M B
< o o
7 o\ 50160 < 3
0
Let OM =xcm
OM
from AOMA, — = °
So, from AOMA, OA cos 60
Sol. Giventhat ABCD is arectangle with AD = 6 cm, = X 1 [cos 60" = l]
- DC = 8 cm and /D = 90° 212 2,
o AC? = AD? + DC? = 6? + 82 = s
= =36 + 64 = 100 2
c R B So, OM = Ecm
AO=0C=— =5cm
2 AM . 3
Now, area of the shaded region = Area of circle Also, 0A sin 60° = B3
- Area of rectangle 2143
=314 X5%x5-6X8 So, AM =
= 78.5- 48 :
30'5 5 Therefore, AB = 2AM
=30.5cm
Hence, the area of the shaded region is 30.5 cm?. = M cm = 2143 cm

9. Find the area of the
segment shown in fig., if
radius of the circle is

21cm and <AOB =120°.

[Use s =2]
7.

Sol. Area of the segment AYB Therefore, area of the segment AYB

= Area of sector OAYB - Area of AOAB _ ( 162 — ﬂ B3l ]

[From O, (u) and (iii)]
= %(88— 214/3)cm?

. ////////////////////IA B So, area of AOAB = %AB x OM
PG

= l ® ZIJ— :~:%cm:’2

441
SEr 3cm® .. (D)

G0S0596EL4°16% // 0EL198G56E66° 16+

Now, area of the sector OAYB

120~ 22
= - — %21 x21 ,
360° 7 10. A round table cover has six
= 462 cm? .. (i) equal designs as shown in

For finding the area of AOAB, darw OM L AB j_igure. Ithe r_adzus of the cover
. is 28 cm, find the cost of
as shown in figure.

making the designs at the rate
Note that OA = OB. Therefore, by RHS of ¥0.35 per cm?.
congruence, AAMO = ABMO. [Use J3 = 1.7]
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360" . 12. Calculate the area of the shaded region in the
Sol. Here, 0A=0B=r=28 cm, ZAOB= 6 60 Jigure common between two quadrants of circle
. angle subtend by each side of a regular of radius 8 em each.
o 360° b - c
polygon at the centreis given by
8 cm| 8 cm
L]
A 8cm B

Sol. Area of quadrant ABED = % X1 X 82

1 22

= Now, area of one shaded designed portion ~ 4 A 7 X 8 X SD 8cm 5
E = Area of sector AOB - Area of AAOB - 352
= 60° 22 NE) ’ :
; = 3600x7x28x28—7><28x28 o
3 [ AAOB is an equilateral A having side 28 cm]
o = 410.67 - 333.2 = 77.47 cm?
& . Area of all six shaded designed portion - B
g =6 X 77.47 = 464.82 cm? Area of AABD = i % AB X AD
S Total cost of making the design = ¥ 464.82 X (.35 %
= = % 162.69. =3 X8x8 =32cm’
A 11. An  umbrella has Area of shaded region
3 8 ribs which are equally = 2 [Area of quadrant ABED - Area of AABD]
N spaced (see figure). 35 353234
o Assuming umbrella to = 2[7—32} = Z[T}
Lon be a ﬂat circle Of 2%128 256
§ radius 45 cm, find the -7 TT7

area between the two = 36.57 cm?

consecutive ribs of the 13. Infig., find the area of the

umbrella.

shaded region, enclosed

Sol. Here, umbrella is a flat .‘ between two concentric
circle of radius 45 cm circles of radii 7 cm and

and consisting & ribs. W‘ 14 cm, where ZAOC = 40°.
s r=45cm & [Use ﬂ:%]
Angle between two consecutive ribs = 360° _ 45° Sol. Here, R = OA = 14 cm, r = OB = 7 cm and
8 ZAOC = 40°
- Area between two consecutive ribs= — ~ X mur < Reflex angle ZAOC = Reflex angle Z/BOD
S6d = 360° - 40 = 320°
_ 4500 w22 asxas = 22215 o Area of the shaded region = Area of major sector
360° 7 28 AOC - Area of major sector BOD
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320022 320% 22

= 360° «.7><14x14 - 360 ><7>:7 x7
= 8.22 96—

= 9>< - (196 — 49)

= gx%xm = 410.67 cm?

14. In fig., O is the centre of a
circle such that diameter
AB = 13cmand AC = 12 cm.
BC is joined. Find the area
of the shaded region.

[Take = = 3.14]

Sol. Here, AB = 13 cm and AC = 12 cm and AOB is
= .
m the diameter.
- Since angle in a semicircle is right angle i.e.,
4 ZBCA = 90°
~ .. By using Pythagoras Theorem, we have
0
= BC = JAB2-AC< = /169144
0
> =5cm
S 1
2 Radius of the circle = 73 cm
=
> Area of the shaded region
3 =Area of semicircle - Area of AABC
|
(#%]
o 1. 13,13 1.
> = 2,~3.14,~2>-<2 2,\5><12
o
n
= _ 530.66 _ 60
8 2
= 66.33 - 30 = 36.33 cm?
15. In figure, ABCDEF is any regular hexagon with

different vertices A, B, C, D, E and F as the centres
of circles with same radius ‘r’ are drawn. Find
the area of the shaded portion.

CBSE MATHEMATICS

MATHEMATICS
AREA ReELATED
TO CIRCLE
Sol. Each interior angle of hexagon
ABCDEF = (=228 _ 4 » 500
= 120°
[+ Each interior angle of regular polygon of
nigides = AE=2IXIE) 23:(1800 ]

16.

Sol.

Area of 6 shaded regions = 6 X area of sector
with radius r

o 120° ~ .
=6% g5 X nr? = 2772 sq. units

In figure, AC = 24 cm, BC = 10 cm and O is
the centre of the circle. Find the area of the
shaded region. [Use = =3.14]

Here, AC = 24 cm, BC = 10 cm and AOB is a
diameter.

Since angle in semicircle is a right angle i.e.,
ZACB = 90°

AB = JAC2 +BC:
= {242 +10~ = /576 +100
= 4676 =26 cm

Radius of circle = % = 13 cm

Now, Area of shaded region

= Area of semicircle — Area of AABC

_ 1 1
—znﬂ-z x BC X AC

=%x3.14x13x13—%><24><10

-

= 265.33 - 120 = 145.33 cm?
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17. Find the area of the shaded region in 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 & = 3.14]

A P B
) Q
D = c

= Sol. Here, side of the square ABCD = 12 cm
- Since P, Q, R and S are the mid-points of AB,
= BC, CD and DA
" AP =PB = BQ = QC = CR = RD = DS
— QA = 12 _
=SA = > 6 cm

Area of the shaded region
= Area of square ABCD -4 X Area of quadrant

APS
=12x12—4x% X 3.14 X 6 X 6

= 144 - 113.04

= 30.96 cm?

Hence, area of the shaded region is 30.96 cm?.
18. In fig., ABCD is a square of side 14 cm.

Semicircles are drawn with each side of square

as diameter. Find the area of the shaded region.

G0S0S96ELL716* // 0EL9856E66° L6

_2

[Use E= 7]
A B
D C

CBSE MATHEMATICS

Sol.

19.

MATHEMATICS

ARSA ReELATED
TO CIRCLE

Here, ABCD is a square of side 14 cm, semicircles
are drawn with each side of square as diameter.

.. Radius of semicircle = 7 cm
D C

Vi v

NN

Vil I

A

< 14cm >

D ¢—wo s —>

Let the square ABCD be divided into eight parts
as shown in the diagram.

.. 1 2
Now, area of one semicircle = 3 X7

= vm+1+11=%x%x7x7

= 77 cm? sk
Similarly, II + III + IV = 77 cm? ...(i0)
IV + V + VI =77 cm? ..(iif)
VI + VII + VII = 77 cm? (i)
Adding (i), (i), (iii) and (iv), we obtain
=T+ +0+1IV+V+ VI + VII + VIII)
+ I+ IV + VI+ VI =4 x77
= Area of square ABCD + area of unshaded
region = 308
= 14 X 14 + area of unshaded region = 308
= Area of unshaded region
=308 - 196 = 112 cm?
Area of shaded regioni.e., I + III + V + VII
= Area of square - Area of unshaded region
=196 - 112 = 84 cm?
Hence, the area of the shaded region is 84 cm?.
Find the area of the
shaded region in figure,
if BC = BD = 8 cm,
AC = AD = 15 cm and
O is the centre of the
circle. [Take 7 = 3.14]

A € P STUDY CIRCLE

N
Z
o
-
—
O
O
_;(J
o
>
-~
-~
o
c
=
0
O
=
o
—
m
><
—
e o
>
Z
>
0
a:
o)
=
<
0
>
=
@
>
~~
I
co
L]
0
(o]
=
=



SINCE 2001...

= P INT-NeeT-CBSe
STUDY CIRCLE

ACCENTS ZDUCATIONAL PROMOTERS

Sol. AB is the diameter of the circle.

In AABC, ZACB = 90°

AB = JAcZ+BCZ = 154 +82
= J225+64 = /289 =17cm
Radius of the circle= 17

- cm
1
2
1

Now, area of AACB = x AC x BC

=5 x 15 x 8 = 60 cm?
Similarly, area of AADB= 60 cm?
Area of shaded region
= Area of the circle - [ar (AACB) + ar (AADB)]

= 3.14 x % x %- [60 + 60]
= 226.87 - 120 = 106.87 cm?

20. Infigure, a circle of radius 7 cm is inscribed in a
square. Find the area of the shaded region.

%\O
AB is the diameter of the circle

. ZACB = 90°, Also, AC = BC = x (say)
AACB is an isosceles right triangle

+ INITd13H

Sol.

S0S0S96ELL 16 // 0EL98G6E66° L6+

AB =14 cm
AB? = AC? + BC?
= 142 = 22 + x2
= 196 = 2x2
14
= 14 = =x=-2-7J2cm
\/EJC \/E
AC=BC = 742 cm
S A R
Oe c
P B Q
MATHEMATICS

21.

Sol.

22,

Sol.

MATHEMATICS

ARSA RELATED
TO CIRCLE

Area of shaded region
= Area of square PQRS - Area of circle
+ Area of AACB

— (side)? - 2 + % x AC X BC

=14><14-373><7><7+% x 742 X W2

=196 - 154 + 49 = 91 cm?
Nandini made a design on a square chart paper
ABCD, made of squares, semicircular arcs and
arcs of quadrant of circles (see figure). Calculate
the total shaded area in given figure.
Here, ABCD is a square of side = 28 cm
There are four small squares each of side

= l4cm

Now, in each small square, we have a quadrant of
radius 14 cm and a semicircle of radius 7 cm.

Now, required shaded area

= 4 X {area of quadrant - area of semicircle}

= 4::[ixuxlalxldf—%xux?x?}cmz

= 4u-{49 - 429} cm?

= 4)‘\:%}{@

= 308 cm?

In figure, 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 area of
the lawn and flower beds.

56 m

D Cc

- The diagonals of the square are perpendicular
bisector of each other.

A T P STUDY CIRCLE
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ZAQB = 90° = ZCOD

Radius of sector OAB = = AC

= X 5642

2
=282m

[ Diagonal of square = ./ X side]

e

Also, radius of sector COD = 28/2m
Area of (sector AOB + sector COD)

90° 22
=2 X 35X %282 282

= 2464 cm?
Now, area of (AAOD + ABOC)

- ANI1d13H

= % X area of square ABCD

1

=5 X56X56 = 1568 cm?
- Total area = 2464 cm? + 1568 cm?
= 4032 cm?

23. An elastic belt is placed around the rim of a pulley
of radius 5 cm (see figure). From one point C on
the belt, the elastic belt is pulled directly away
Jrom 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 & = 3.14 and V3 =1. 73]

G0S0S96ELL° 16 // 0E19856E66° L6+

Sol. Here, radius of the pulley i.e., OA = OB = 5cm
and OP = 10 cm
Since tangent is perpendicular to the radius at the
point of contact.
ZOAP = ZOBP = 90°
Consider rt. Zed AOAP, we have
OA _ 5 1

~ =sin30°

sin (ZOPA) = W = E = D)

CBSE MATHEMATICS

MATHEMATICS

AREA RELATED
TO CIRCLE

= Z0OPA = 30°
: 6 = 180° - 90° - 30° = 60°
[using £ sum property of a A]
ZAOB =20 =2 x 60° = 120°
or Reflex ZAOB= 360° - 120° = 240°
Now, the length of the belt in contact with the pulley

240° 5. 22

= 3g0° * 2% 7 *3
_ 2.4 s 40
=3%% x5= 2 = 20.95 cm.

Area of the shaded region
= 2(area of AOAP) - area of sector OACBO

1200, 22
360° <7 33

[ in 1t. Zed AOAP, AP = Jop* — QA"
= J100-25 = 75 = 53 cm]

= Zx%xsﬁxﬁ—

= 43.25—% x% %25 = 43.25 - 26.19
= 17.06 cm?

24. Inthe given figure, AB and CD are two diameters
of a circle (with centre O) perpendicular to each
other and OD is the diameter of the smaller circle.
If OA = 7 cm, find the area of the shaded region.

B

A

Sol. Here, two diameters AB and CD are perpendicular
to each other.
. OA=0B=0C=0D="7cm

Radius of smaller circle with OD as diameter = % cm

.. Area of the shaded region
= Area of big circle - Area of smaller circle

- Area of AABC

2x7x7—£xlxl—lxl4x7
7 7 2 2 2

154 - 38.5 - 49 = 66.5 cm?.
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ACCENTS EDUCATIONAL PROMOTERS

Long Answer Type Questions

. In figure, is shown a sector

OAP of a circle with centre B
O, containing 6. AB is
perpendicular to the
radius OA and meets OP ¥
produced at B. Prove that
the perimeter of shaded

region is o4

r tanU+sch+m—U—1
180°

Since tangent is perpendicular to the radius at the
point of contact i.e., OA L AB

Z0AB = 90°
Now, in rt. Zed AOAB
% = tan 6
= AB =rtan 6 ...(D)
OB _
Also, DA = sec 0
OB = OA sec 6

OP + PB = rsecH
r+ PB =rsecO

PB =rsecO-r ...(i0)

_
Length of the arc AP = 360~ 2nr

= B .. (i)
Now, the perimeter of the shaded region

= AB + PB + AP

Huir
180~

[using (i), (ii) and (iii)]

=rtan0O +rsecO-r +

Sol.

. In figure, O is the centre

MATHEMATICS
AREA RELATED
TO CIRCLE
_ i,
=rtanO +secO-1 + —180")
_ udl
= r(tan © + sec 0 + 180° ~ 1)

of the circle with
AC =24 cm, AB =7 cm
and <BOD = 90°. Find
the area of the shaded
region. [Use w = 3.14] ¢

BOC is a diameter of the circle
ZBAC = 90°
[angle in a semicircle is right angle]

So, by using Pythagoras Theorem, we have
BCZ = AB? + ACZ = (7)2 + (24)?
= 49 + 576
= 625
= BC =25

: ; ; 25
Radius of circle with centre O = e cm

— r=12.5 cm

Now, Area of shaded region = Area of circle -
Area of quadrant COD - Area of ABAC

= T _ L wkn x ac
4 2

3 1
=ch;~2-E X AB X AC

- (%] 3.14 x 12.5 X 12.5—-;— X 7 X 24

= 367.97 - 84 = 283.97 cm?
Hence, area of shaded region = 283.97 cm?

APPLICATION BASED QUESTIONS (Solved) A

In the given figure, ABC is a right-angled
triangle, right-angled at B, with AB = 14 cm
and BC = 24 cm. With vertices A, B and C as
centres arcs are drawn each of radius 7 cm.
Find the area and perimeter of the shaded
region.
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Here, AABC is a right-angled triangle, right-
angled at B, with AB = 14 cm and BC = 24 cm

AC = JAB?+BC2
= J196 + 576
= J772 =27.78 cm

Area of AABC = %BC X AB

- %xz4x14= 168 cm?

For three sectors at A, B and C, we have

r=7cm
and ZA + ZB + ZC = 180°
; _ 180° 2.,22
.. Area of three sectors = 3600><(7) X B
= %x7x7x27—2
= 77 cm?

. Area of shaded region = 168 - 77 = 91 cm?
Perimeter of the shaded region = EF + GH + IJ

+ circumferences at three vertices
=14 +24 +27.78-6 X7

+ % K. % =7
=65.78 -42 + 22 =45.78 cm
In the given figure, APB and CQD are semi-
circles of diameters 7 cm each, while ARC and
BSD are semicircles of diameter 14 cm each.
Find the perimeter and area of the shaded

region.

For bigger semicircles ARC and BSD,
radii (r) = 7 cm

Sol.

MATHEMATICS

AREA RELATED
TO CIRCLE

. Perimeter of two bigger semicircles

= 2><%><2r.r

= 2x¥x7 =44 cm

Area of two bigger semicircles = 2 X % e
=m2 = % ®T®T

= 154 cm?
For smaller semicircles APB and CQD,

radii (r) = % cm

.. Perimeter of two smaller semicircles

= 2x%x2nr

o Bl o
_2><7><2—22cm

Area of two smaller semicircles = 2 X % T

Hence, perimeter of the shaded region is 44 + 22
i.e., 66 cm and area of the shaded region is
154 + 38.5i.e., 192.5 cm?.

In the given figure, three semicircles A, B and
C having diameter 3 cm each, another semicircle
E having diameter 9 cm and a circle D of
diameter 4.5 cm. Find the area of the shaded
region. [Use = = 3.14]

For semicircles A, B and C, we have
diameter = 3 cm, radius = 1.5 cm

Area of semicircle A = %Tt(l.S)2 cm?
Area of semicircle B = %n(l .5)2 cm?

Area of semicircle C = %TC(I-S)Z cm?

For circle D, we have

diameter = 4.5 cm = radius = 4—25 cm

4.5\
Area of circle D = R(T) cm?

For semicircle E, we have
diameter = 9 cm = radius = 4.5 cm
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Area of semicircle E = %ﬂ(4.5)2 cm?

Now, Area of shaded region
= area of E + area of B — arca of A -
area of C — area of D

1 2,1 21 =
- 57{(45) +ETE(15) —ETC(I.S)

—%n(l .5)" - n:(%)z

MATHEMATICS

ARSA ReELATED
TO CIRCLE

n(4.5) —%n(l.sﬁ —%x%x(4.5)z
. 2
x n{(4.5)“ —(1.5)7 —@}

x%3.14 [20.25 - 2.25 -10.125]

1.57 {7.875}

= 12.36375 cm?

ANALYZING, EVALUATING & CREATING TYPE QUESTIONS (Solved)

In the adjoining figure, D c
ABCD is a square of side P
6 cm. Find the area of the
shaded region.

A B
From P, draw PQ L AB, join PA and PB.

In AAPQ and ABPQ, we have
AP = BP = 6 cm
[radii of equal circles]

PQ = PQ
[common]
ZAQP = #BQP = 90° [by const.]

= AAPQ ~ ABPQ [by RHS congruency axiom)]

Therefore, AQ=BQ = %AB
= AQ=BQ =3cm
Let ZPBQ =10
D 6cm c
. L 0.
A—3cm—Q—3cm_—B
- 6cm b
~In rt. AQBP, £ZQ = 90°
_ QB
= cos B = PB
3 1
cos O = 5 2
= cos 6 = cos 60°

. In the figure alongside,

= 0 = 60°
PQ . .
Also, pg — Sin 60
= PQ = PB sin 60°
PQ=6 X g = 5.196 cm
(D)
Now, area of sector BPA = il X L2 X6x6
360° 7
= %x % X6X6
= 18.857 cm?
1
Area of ABPQ = 2 QB X PQ
1
= E X 3 X 5.196
[using (i)]
= 7.794 cm?

Area of the portion APB

= 2 X [Area of sector BPA - Area of ABPQ]
=2 x [18.857 - 7.794] = 22.126 cm?

Area of the shaded portion = 2 X [Area of quadrant
ABC - Area of the portion APB]

= 2x[£x2x6x6—22.126}
360° 7
2 X [28.286 - 22.126] = 12,32 om?

Hence, the required area of the shaded portion is
12.32 em?.

crescent is formed by two
circles which touch at the
point A, O is the centre of
the bigger circle. If
CB =9cmand ED = 5cm,
Jfind the area of the shaded
region. [Take n = 3.14]
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Suppose R and r be the radii of bigger and smaller
circles, respectively

Sol.

= AB - AC= CB
E

F
= 2R-2r=9
by 9
= = R-r= 5=4.5cm (D)
z Join AD and CD
. AAOD ~ ADOC
op _ oc
= OA _ OD
= OD? = DA x OC
= (R-5%=R X (R-9)

['* DE=5cmand CB = 9cm]
= R? + 25 - 10R = RZ - 9R

= R=25cm
From (i),we have R — r = 4.5
= r=R-4.5

=25-45=20.5cm
Now, area of the shaded portion = TR2 - mr2
TRZ-) =aR+1R-7
= 3.14 X (25 + 20.5) (25 - 20.5)
=3.14 x 45.5 x 4.5 = 642.915 cm?
Hence, the required area of the shaded portion is
642.915 cm?.

3. A car has two wipers do not overlap. Each wiper
has a blade of length 21 cm sweeping through
an angle 120°. Find the total area cleaned at

G0S0S96ELL7 16 // 0EL9856E66° 16+

22
each sweep of the blades. (Take m = ra )

CBSE MATHEMATICS

MATHEMATICS

AREA RELATED
TO CIRCLE

Sol. Here, area cleaned by each blade of the wipers of
a car is a sector of radius 21 cm and angle
subtended at the centre is 120°.

.~ Total area swept by two wipers in each sweep

= 2 = i b3 .lLrE
360°

= 2><120' KEKZIHZI
360" 7
= 924 ¢cm?

4. Calculate the area
other than the area
common between two
quadrants of the circle
of radius 16 cm each,
which is shown as the
shaded region in the

figure.
Let ABCD be the given square of side 16 cm.

Here, we have two quadrants of the circle of radius
16 ¢m each, say ABXD and CDYB.

A 16 cm B

Sol.

Area of sector ABXD = % nr [+ ZDAB = 90°]

_1.22 __ 1408 K
—4H7><16><16——7 cm

.. Area of the shaded region I

= Area of square ABCD - Area of sector ABXD

=16 X 16 - @
1792 - 1408
7
_ 384 2
= 7 cm
384 4

Similarly, area of the shaded region Il = = —em

.. Total area of the shaded region

_ 384 384
=77 t77

- @ =109.71 cm
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Q.1.

Q.2.

Q3.

Q4.

Q5.

Q6.

Q.7.

Q8.

Q9.

Q.10.

Q.11.
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ASSIGNMENT-I

Find the area of sector of a circle with radius 6 cm, if angle of sector is 60.

(a) 18 cm? (b) 18.85 cm?

(c) 19 cm? (d) 17.85 cm?

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 find
arelation between R, R, and R,.

(@) R, +R,=R (R -R,=R

(c) R?+ R3=R? (d) R} - RZ=R?

Find the area of the circle that can be inscribed in a square of side 6 cm.

(a) 61 cm? (b) 3n cm?

(c)9m cm? (d)mem?

What is the perimeter of the sector with radius 10.5 cm and sector angle 60°?
(a)24cm (b)36 cm

(€)32cm (d)28 cm

A car has two wipers which do not overlap. Each wiper has a blade of length 25 cm sweeping through an
angle of 115°. Find the total area cleaned at each sweep of the blades.

(a) 1254 cm? (b) 1254.96 cm?

(c) 1250 cm? (d) 1245.60 cm?

The diameter of the driving wheel of a bus is 140 cm. How many revolutions per minute must the wheel
make in order to keep a speed of 66 km per hour?

(@) 150 (k) 220

(c)250 (d) 349

The perimeter of a sector of a circle of radius 5.2 cm is 16.4 cm. Find the area of the sector.
(a) 15 cm? (b) 15.6 cm?

(c) 14.6 cm? (d) 16 cm?

The side of a square is 10 cm. Find the area between inscribed and circumscribed circles of the square.
(a) 10 cm? (b) 20m cm?

(c) 251 cm? (d) 151 cm?

Find area of the largest triangle that can be inscribed in a semicircle of radius ‘7" units.
(@) r square units (b) 2r square units

(c) ¥ square units (d) 4r square units

Two circular pieces of equal radii and maximum areas, touching each other are cut from a rectangular
cardboard of dimensions 14 cm x 7 cm. Find the area of the remaining cardboard. (Use n=22/7)

In figure, AC=BD =7 cm and AB=CD =1.75 cm. Semicircles are drawn as shown in the figure. Find the
area of the shaded region. (Use t=22/7)
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Q.12.
Q.13.
Q.14.
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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 square metre.
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.

The area of an equilateral triangle is 1732.05 cm?. About each angular
point as centre, a circle is described with radius equal to half the length
of the side of the triangle. Find the area of the triangle not included in the
circles. (Use n =3.14)

On a circular table cover of radius 32 cm, a design is formed leaving an
equilateral triangle ABC in the middle as shown in figure. Find the area
of the design (shaded region).

MATHEMATICS
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ASSIGNMENT-II

Find area of a sector of angle p (in degrees) of a circle with radius R.

(a) 3 g > x7R? () 55 o0 ><27rR2
(¢) Both () and (b) (d) Neither (a) nor (b)

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 find the relation between R, R, and R,.

(@R, +R,=R (P)R;-R,=R

(©) R+ R3=R? (d) R} - R3=R?

If area of sector of a circle is 112.04 cm? and area of the triangle formed by two radii and the chord is 72 cm?,
then find area of the corresponding segment.

(a) 40.04 cm? (b) 40 cm?

(c) 44 cm? (d) 40.44 cm?

If area of major segment of a circle is 584.02 cm? and area of circle is 605 cm?, then find the area of minor
segment.

(a) 20 cm? (b) 20.20 cm?

(c) 20.08 cm? (d) 200 cm?

In a circle of radius 21 cm, an arc subtends an angle of 60° at the centre. Find the area of segment formed by
corresponding chord of the arc.

@ Ml[%—?}cmz ®) 441[%—?}0112
©) M[E—éjcmz (d) 441[E—§)cm2
6 4 6 4
Find the area of the square that can be inscribed in a circle of radius 8 cm.
(a) 120 cm? (b) 200 cm?
(c) 128 cm? (d) 182 cm?
If the perimeter and the area of a circle are numerically equal, then find the radius of the circle.
(a) 3 units (b) 2 units
(¢) 2.5 units (d) 4 units
In a circle of radius 21 cm, an arc subtends an angle of 60° at the centre. If the area of segment formed by

n 3

corresponding chord of the arcis 441 e 1 cm?, then find the area of the major segment.

\/5 TEJ 2 \/_ 51:]m2

(a) 441[4—6 cm ®) 441(__?

3 5m 2 3 = 2
441 ——— |cm —
© (4 6] @ 441(4 6]cm
A drain cover is made from a square metal plate of side 40 cm having 441 holes of diameter 1 cm each
drilled in it. Find the area of the remaining square plate.
(a) 1253.5 cm? (b) 1543.8 cm?
(c) 8790 cm? (d) None of these
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A chord AB of a circle of radius 15 cm makes an angle of 60° at the centre. Find the area of major and minor

segment. (Use t=3.14 and V3 =1.73)

A brooch is made with silver wire in the form of a circle with diameter 35 mm. The

wire is also used in making 5 diameters which divide the circle into 10 equal sectors
as shown in figure. Find: g

(i) the total length of the silver wire required. I

(i7) the area of each sector of the brooch.
Q
Find the area of the shaded region in figure, if PQ =24 cm and PR=7 cm and O
is the centre of the circle. =
~—°r

7

%

I,

P

Figure shows two arcs PAQ and PBQ. Arc PAQ s a part of circle
with centre O and radius OP while arc PBQ is a semicircle drawn
on PQ as diameter with centre M. If OP = OQ =PQ =10 cm, find

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

In the figure, ABC is an equilateral triangle inscribed in a circle of radius 4 cm with
center O. Find the area of the coloured region.
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