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Question 1:

Find the area of the shaded region in Figure, if PQ = 24 cm, PR = 7 cm and O is the centre of the circle.
[Usem=22/7]

€. Answer 1:

QR is diameter of circle. Therefore, ZRPQ = 90° [Angle in semicircle is right angle]

In APQR, by Pythagoras theorem,

RP2 + PQz=RQ2

(7)2 + (24)% = RQ?

= RQ2=576+49 =625

=RQ =625 = 25

Therefore, the radius of circle = RQ/2 = 25/2 cm

Area of shaded region = Area of semicircle - Area of APQR

=lxm~2—1xPRxPQ=l><n(2—5)2—1x7x24=1xgx2—5x§—7x12
2 2 2 2 2 2 ¢ 2 2

_ 6875 _ 6875-—12352 4523

=28 "% T8 28 M

Question 2:
Find the area of the shaded region in Figure, if radii of the two concentric circles with centre O are 7 cm
and 14 cm respectively and £AOC = 40°. [Usen=22/7]
€.Answer 2:

Radius of smaller circle = 7 cm

Radius of larger circle = 14 cm

Area of shaded region
= Area of sector OAFCO - Area of sector OBEDO

= —— xm(14)? — —— X 7(7)? "
360° < ") ~35ge X () / h
B tax1a—ExEx7x7 F e
97 7 97" 7 L4 ) ]
616 154 462 154 \ ¥/
= —_ = = cm N =t o4

9 9 9 3 %
- —_—

Question 3:

Find the area of the shaded region in Figure, if ABCD is a square of side 14 cm
and APD and BPC are semicircles. [Use = 22/7]

€.Answer 3:

Side of square is 14 cm, therefore, the radius of semicircle is 7 cm.

Area of semicircle

1 1 22
=§><1rr2 =§><n(7)2 =EX7X7X7: 77 cm?
Area of square

= (side)®* = (14)?> = 196 cm?

Area of shaded region = Area of square - Area of two semicircles
=196 - 2x77 =196 - 154 = 42 cm?
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Question 4:

Find the area of the shaded region in 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. [Use = 22/7]
£.Answer 4:

We know that each angle of equilateral triangle is 60°.

Area of sector OCDE
80w = i =1xBuexs =% o
SgEe T TR % 7 =7 &
Area of equilateral triangle OAB

V3
= T(12)2 = 363 cm?
Area of circle

22 792

=nr? =n(6)? =7x6><6 =Tcm2

Area of shaded region
= Area of circle + Area of triangle OAB - Area of sector OCDE

= (7—32+ 36\/5—1:—2) cm?

= (36\/§ + ?) cm?

Ae——I12cem—B

Question 5:

From each corner of a square of side 4 cm a quadrant of a circle of radius 1 cm is cut and also a circle of
diameter 2 cm is cut as shown in Figure. Find the area of the remaining portion of the square. [Use =
22/7]

€.Answer 5: A B
Radius of each quadrant =1 cm

Area of each quadrant

90° 1 1 22 11
=3600><;n::r2 =Z>~<:v'r(1)2 =-Xx—x1x1 =-— cm?

4 7 14
Area of circle

=t =512 =%x1x1 =%cm2
Area of square = (Side)? = (4)? =16 cm?
Area of shaded region = Area of square - Area of circle - Area of 4 quadrants

e 22, M1 22 22 1124468
7 14 7 7 7 g

Question é6:
In 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). [Use t = 22/7]

£.Answer 6:
Radius of circle = 32

Centroid O divides median AD into 2:1, therefore AO:0D = 2:1.
A0 2 32

2

2

>_—= —=- =0D=
m=~1 "o —e=1
Therefore, AD =32 +16 =48 cm
In AABD,

www.tiwariacademy.in
A Free web support in Education

s ——————+—
2




Mathematics

(www.tiwariacademy.in)
(Chapter - 12) (Areas Related to Circles)

(Class 10)
AB\* 3 48x2 96V3
AB? = AD? + BD? = (48)? (—) —AB? = (48)? AB = =——=32v3
+ “48)°+(—) =7 (48)2 = 7 Z V3
Area of equilateral triangle ABC A
V3
= T(32\/5)2 = 768V3 cm?
Area of circle
22 22528 0
=nr® =n(32)* = e 32x32 = = cm?
Area of design = Area of circle - Area of equilateral triangle ABC 8 5 -
22528 \ /

= (T_ 768\/5) cm?

Question 7:

In Figure, ABCD is a square of side 14 cm. With centres A, B, C and D, four circles
are drawn such that each circle touch externally two of the remaining three
circles. Find the area of the shaded region. [Use m=22/7]

€. Answer 7:

The circles drawn taking A, B, C and D form quadrants of radius 7 cm in square.
Radius of each quadrant =7 cm

Area of each quadrant

90° 1 1_ 22 77
= Xnr?: ==xn(7)? =-X=x7x7 =—¢m?
360° 4 4 7 2

Area of square = (Side)? = (14)? = 196 cm? L P O }
Area of shaded region = Area of square - Area of 4 quadrants S
=196 — 4 x 2. =196 — 154 =42 cm?

Question 8:

Figure depicts a racing track whose left and right ends are semicircular. 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, find:

(i) the distance around the track along its inner edge /jf— . Aa._“\\\
(ii) the area of the track. 4 X ‘w‘
[Use m=22/7] “\\\\\_ ) //s

£.Answer 8: 5 ==

(i) The distance around the track along its inner edge
= AB + arc BEC + CD + arc DFA

1 1 -*: i10m .
=106+§X2TET+106++EX2TET T@ _$l_‘p\‘: B
F 3 60 m +

1 22 1 22 T | X
=106+ X 2 X ==X 30 + 106 ++2X 2 X =~ x 30 | Ry ,
22 1320 ~ 2804 j .
=21242x 5 x30 =212+ ——=——

(ii) Area of Track = (Area of GHIJ - Area of ABCD) + (Area of semicircle HKI - Area of semicircle BEC) +

(Area of semicirlce GL] — Area of semicircle AFD)

= (106 x 80 — 106 x 60) + % X ? x [(40)%2 — (30)?] + % X ? x [(40)? — (30)?]

1 22 1 22 22
= 106(80 — 60) +EX7X (700) +E x7x (700) = 2120 +7 x (700) = 2120 + +2200 = 4320
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Question 9:

In Figure, AB and CD are two diameters of a circle (with centre 0)
perpendicular to each other and OD is the diameter of the smaller circle. If

0A =7 cm, find the area of the shaded region. [Use m=22/7] ; ‘
£.Answer 9: '
Radius of smaller circle =7/2 cm

7)2 27,7 97 4

Area of smaller circle=nr? =n (— =—=X-X-=—m /
2 7 2 2 2 —

Radius of larger circle = 7 cm
Area of semicircle AECFB e B

1 1 22
=-xur? =a(7)? == X—x7X7 =77 cm?
5 Tr w(7) 2 %7 cm

Area of triangle ACB
1 1
=§><AB><0C = o 14 x 7 = 49 cm?

Area of shaded region
= Area of smaller circle + Area of semicircle AECFB - Area of triangle ACB

- (? +77 — 49) cm? =(38.5 + 28) cm? = 66.5 cm?

Question 10:

The area of an equilateral triangle ABC is 17320.5 cm2. With each vertex of the triangle
as centre, a circle is drawn with radius equal to half the length of the side of the triangle o
(see Figure). Find the area of the shaded region. [Use 1 = 3.14 and V3 = 1.732.5]
€.Answer 10:

Let the each side of equilateral triangle = a

Area of equilateral triangle = 17320.5 cm?

V3 1.73205 i
= Taz =173205 = Ta =17320.5 = a“ =40000 =a=200 _—a
Area of sector ADEF ol ,(\ ,\,
] 2 60° _ 22 2 _ 1 15700 we/ NJ
=—xnr‘ =—x—(100)* =-x3.14x100 x 100 = cm? .
360 360° " 7 6 4

Area of shaded region = Area of equilateral triangle - Area of three sectors

=17320.5 em? — 3 x 222 cm? ..

=17320.5 cm? — 15700 cm?
= 1620.5 cm?

Question 11:

On a square handkerchief, nine circular designs each of radius 7 cm are made (see | -
Figure). Find the area of the remaining portion of the handkerchief. [Use m = 22/7] ¢
€. Answer 11:

Radius of circle = 7 cm

Area of one circular design

4 22
=m® = w7 =% 7% 7 =154 cm?
Side of square = 42 cm
Area of squre = (Side)? = (42)? = 1764cm?
The area of the remaining portion = Area of square - Area of 9 circular designs
=1764 -9x154 =196 - 1386 = 378 cm?
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Question 12: i
In 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 >
(i) quadrant OACB, f 4
(ii) shaded region. [Usem=22/7] [~
€ Answer 12: J
(i) Radius of quadrant = 1 cm .
Area of quadrant -
90° 1 . p
— 2 — L 2 //' /
360° X T 2 x m(3.5) / > }
77 2 (-

=1><Ex3.5x3.5 =-—cm
477 8

Area of triangle OBD
=>X0BX0D =>x35x2 =35cm?

(ii) Area of shaded region = Area of quadrant - Area of triangle OBD

77 77 7 77 — 28 49
——s =———— =—oom

s 2
T8 i = 8 2 8 8

Question 13:
In Figure, a square OABC is inscribed in a quadrant OPBQ. If OA = 20 cm, find the area of the shaded region.
(Usen=3.14) [Usem=22/7]

€ Answer 13: ‘ e

In AOAB, 3
OBz = 0AZ + AB2 = OB2=(20)2+ (20)2 = OB2= 400 + 400 \
= 0B2= 800 = 0B =+/800 = 0B =202 \

Radius of quadrant = 20v/2 cm | =
Area of quadrant

90° 1 2
= X 2 =—-X q \\'\"
e N =2 n(20v2)

1
= 3.14 X 20V2 x 202 = 628 cm?

Area of square

= (Side)? = (20)?> =400 cm?

Area of shaded region = Area of quadrant - Area of square
=628 — 400 =228 cm?

Question 14:

AB and CD are respectively arcs of two concentric circles of radii 21 cm and 7 cm and N ~7 /
centre O (see Figure). If £ AOB = 30°, find the area of the shaded region. [Use m=22/7] \ w / /[
£.Answer 14: W/
Area of shaded region = Area of sector OAEB - Area of sector OCFD
= xmx(21)% — X 1T X 72 AR .
360° <™ X (B~ g X T )"
=5 (441 — 49] \:\_;_,.f_'fx.,;_ﬂ,{‘f 4
_ 1. 22 463 = 308 \ se / /
27 —3 " Vv
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Question 15:

In Figure, ABC 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. [Use m=22/7]
£.Answer 15:

Radius of sector = 14 cm
Area of sector

= 39600° Xomr® = ;: x 1(14)?

W B :

= X7 x14x14 =154cm

In AABC,

BC2=AC2+ AB?2 = BC2=(14)? + (14)2 = BC2=196 + 196
= BC2= 392 = BC =392 = BC=14V2

Therefore, the diameter of semicircle = BC = 14v/2

Radius of semicircle = 74/2 cm
Area of semicircle

1 1 2 1
=§xmﬂ2 :Exn(ﬁ/i) =5

Area of triangle ABC

22
x7x7\/§x7\/§ = 154 cm?

1 1
=EXAC><AB =§x14x14 =98 cm?

Area of shaded region

= Aera of triangle ABC + Area of semicircle - Area of quadrant
= (98 + 154 — 154) cm?

=98 cm?

Question 16:

l\

LSRR
<
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N\, ‘\ \\“

o ““\
o
N R \
. D \
™ \
. \ \
\ |
\ |
\ \

Calculate the area of the designed region in Figure common between the two quadrants of circles of radius

8 cm each. [Usem=22/7]
€ Answer 16:
Area of sector DAFC
90° 1
= — X 2 = i N 2
s r i m(8)

_122 o 352
=377 -7 o

Area of triangle ADC

2

:%xDCxAD

1
—EXSXB

= 32 cm?

Area of segment = Area of sector DAFC - Area of triangle ADC
352 352 - 224 128
= (— - 32) e = (—) & = (-—) cm?

7 7 7
Area of shaded region = Area of two segments
_Zx(128) , 256
= 7—) em® =——cm

www.tiwariacademy.in
A Free web support in Education

6




