Areas Related to
Circles

& NCERT rocus

1. Letry=19cmandr,=9cm

Circumference of circle-I = 2nr; = 21(19) cm
and circumference of circle-1I = 2nr, = 27 (9) cm
Sum of the circumference of circle-I and circle-II
=27(19) + 27(9) = 2n(19 + 9) cm = 27(28) cm
Let R be the radius of the circle-III.

Circumference of circle-III = 2xR
According to the condition, 2nR = 27(28)
= R= M =28cm

21

Thus, the radius of the new circle = 28 cm.

2. We have, Radius of circle-], r; =8 cm
Radius of circle-1I, r, = 6 cm
Area of circle-I = nrf = n(8)* cm?
Area of circle-II = nr} = n(6)* cm?
Let the radius of the circle-III be R.
Area of circle-IIl = nR?
Now, according to the given condition, we have
TCI’12 +rf = nR?
= n(8)*+ n(6)* = nR>
= n(8*+6%)=nR?
= 8+6°=R* = 64+36=R?
= 100=R* = 10*=R*=R=10
Thus, the radius of the new circle = 10 cm.
3. Diameter of the innermost region = 21 cm
Radius of the innermost (Gold Scoring) region
y % ~10.5em
Area of Gold region = 1(10.5)% cm?

» (105)2 2 22.105_105 o
=—X| —== CIIA= — X 7 X —ew CIN
7 10

7 10 10
_ 22x15x105
100
Area of the Red region = 7(10.5 + 10.5)* - n(10.5)*
= 1(21)? - n(10.5)% = n[(21)* - (10.5)]

- % [(21 +10.5) (21 - 10.5)Jcm? = %x31,5x10_5 cm?

cm? = 346.50cm?

=22 x 222 Ecm2 =1039.50 cm?

Since each band is 10.5 cm wide.
.. Radius of Gold and Red region = (10.5 + 10.5) = 21 cm.
Area of Blue region = z[(21 + 10.5)* - (21)*]cm?

:% [(31.5) - (21)?] cm?
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= % [(31.5+21) (31.5 - 21)]cm2 = %x 52.5%10.5 cm?
oy 75 105 o 2
=22x% 10 X 10 cm” =1732.50 cm

Similarly, area of Black region

= n[(31.5 + 10.5)% - (31.5)%] cm?® = % [(42)% - (31.5)] cm?

=22 [(42-315) (42 +31.5)] cm? = %x 10.5x73.5 cm?
7

= 22x 2% cm? = 2425.50 cm?

Area of White region

= 1[(42 + 10.5) - (42)*] cm? = 7[(52.5)° - (42)*] cm?
= n[(52.5 + 42)(52.5 - 42)] cm?

- % %945x105=22x242 15 _ 3118 5m?

10 ~ 10
4. Diameter of a wheel = 80 cm

Radius of the wheel = % =40 cm

So, circumference of the wheel = 2nr =2 x % x 40 cm

= Distance covered by a wheel in one revolution
2x22x40
==————cam

7
Distance travelled by the car in 1 hour = 66 km
=66 x 1000 x 100 cm
Distance travelled in 10 minutes

- Wﬂo cm =11x100000 cm

Now, number of revolutions

[Distance travelled in 10 minutes]

" [Distance travelled in one revolution]

__[1100000] _ 1100000x7
|:2><22><40:| 2x22 x40
7

=4375

Thus, the required number of revolutions = 4375.

5. (a) : We have, Area of the circle = Circumference of
the circle
= nr=2mr=>nr-2nr=0
= #-2r=0
= rr-2)=0=r=0orr=2
But r cannot be zero
r =2 units.
Thus, the radius of circle is 2 units.



1. Herer=6cmand 0 =60°
2

_ 0
Area of a sector = 360° X Tr
60° 2 D
3600>< 7 ><6><6 cm
:22 %6 cm?2 = 132 em?. Aag

7 7
2. Letradius of the circle = r
Given, circumference of circle = 22 cm

2= = 2x%xr—22 ‘
7 1 7
—oxLy1.7

= T X22X2 2Cm .

Here, 6 = 90° W

Area of quadrant of the circle
2
_ 0 2_90° 22 (7 2
“360° ™ T360° 7 X(z) o

1,22 7 7 2 77 2
cm” =—cm".
4777272 8

3. Length of minute hand = radius of the circle
=r=14cm
".» Angle swept by the minute hand in 60 minutes = 360°
Angle swept by the minute hand in 5 minutes
360°

=0 < 5=30°
Now, area of the sector with » =14 cm and 6 = 30°
= 3660" xmr? = 336OO° X - x14x 14 cm?
_11x14 em? = @sz
3 3
Thus, the required area swept by the minute hand in

5 minutes = % cm?2.

4. Length of the radius () =10 cm, 6 = 90°
Area of the sector = —9_x nr?
360°

90° _ 314
= 22 10x1

360° <100 % 10X 10 em” 0
_1 2 _157 o _ 2 A
_4><314cm S ~w =78.5cm D —

(i) Area of the minor segment
= [Area of the minor sector] - [Area of right AAOB]

—[78.5cm?] - mexw cmz]

=78.5 cm® - 50 cm” = 28.5 cm?

(ii) Area of the major sector

= [Area of the circle] - [Area of the minor sector]
= 12 -785cm? = [%xmxlo 78. 5]Cm

= (314 - 78.5) cm? = 235.5 cm?.
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5. Here, radius, r = 21 cm and 0 = 60°
(i) Length of arc APB

0 [ 60° 2
=360° X2mr = (_360° X2X=X 21) AN
( ><2><22><3) 2 EB

p

(if) Area of the sector with sector angle 60°

__9 X r? = 60 xgxﬂlecm
360° 360° 7
=11 x 21 cm? = 231 cm?
(iii) Area of the segment APB
= [Area of the sector AOBP] -

In AAOB, OA = OB =21 cm

[Area of AAOB] ...(1)

ZA = /B =60° [ £0=60°]
= AOB is an equilateral triangle.

AB=21cm

Area of AAOB = %(Side)Q
=§x21><21 cm? =%cm2 ~(2)

From (1) and (2), we have
Area of segment = (231 = %\@ )cm2

6. Here, radius (1) = 15 cm and
Sector angle (6) = 60°
0 2
A f th =
rea of the sector 360° X Tr

60° 314 2 _157x3 2
= —x15x1 =117.7

360° 100>< 5x15cm 1 5cm

Since Z0 = 60° and OA = OB =15 cm
= ZA=Z/B=60°
AOB is an equilateral triangle.
AB=15cm

Now, area of AAOB = g X (side)2

:%xlSXlScmz =@sz
= Mcmz =97.3125 sz

Now, area of the minor segment
= (Area of minor sector) (Area of AAOB)
=(117.75 - 97. 3125) cm? = 20.4375 cm?
Area of the major segment
= [Area of the circle] - [Area of the minor segment]

= 12 - 20.4375 cm? _ [%‘é ><152:| 20.4375 cm?

=706.5 - 20.4375 cm? = 686.0625 cm?.

7. Here, 6 =120°and r=12 cm

X 7'!:1"2

Area of the sector = 0
360°
120° 314
= —x12x12
3600 100 < 12*12em”
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_314x4x12 em? = 15072 cm?
100 100

Draw, OM 1 AB

= OM is the perpendicular bisector of AB.
AM=BM =2 AB

In AAOB, £0 =120°

= LA+ £ZB=180°-120°=60°
OB=0A=12cm = LA=/B=30°

So, OJX=sin30°=%=>OM=OA><%=12><%=6cm

NE}
2

=150.72 cm? (1)

and % =c0s30° =

= AMz%OAz%XlZ:&/gcm

AB=2AM =123 cm
Now, area of AAOB = %x ABxOM

=%><12\/§x6cm2 =36\/§ cm?

=36 x 1.73 cm? = 62.28 cm? -(2)
From (1) and (2), we have

Area of the minor segment

= [Area of sector] - [Area of AAOB]

=[150.72 cm?] - [62.28 cm?] = 88.44 cm?

8.  Here, length of the rope =5 m

.. Radius of the circular region grazed by the horse =5m

(i) Area of the circular portion grazed

S0 a9 31 . > 1 314
=360° <™ 360° 100 <™ T4y
=2 m? =19.625 m”

(if) When length of the rope is increased to 10 m
r=10m
=  Area of the new circular portion grazed

O o 90° 314
= = _— 1
3605 <™ = 3605 <100 <10 ™

- % 314 m? = 785 m>

Increase in the grazing area
= (78.5 - 19.625) m” = 58.875 m*.

9. Diameter of the circle = 35 mm

Radius (r) = %mm
(i) Circumference of circle = 2xr

—2x%x%mm 22%x5=110 mm

Length of 1 piece of wire used to make diameter to divide
the circle into 10 equal sectors = 35 mm

Length of 5 pieces = 5 x 35 = 175 mm

Total length of the silver wire
= (110 + 175) mm = 285 mm

(if) Since the circle is divided into 10 equal sectors.

Sector angle, 6 = % =36°

Now, area of each sector
_ 0 2 36° 22 35 35 2
= X e = =X ==Xx=—mm
360° 360° 7 2 2
_11x35 2 385 2
4 4 '
10. Here, radius (r) = 45 cm

Since circle is divided into 8 equal parts.

.. Sector angle corresponding to each part, 6 = % =45°

Area of a sector (part)
0 2_ 45° 22
= = 45x 45
3605 <V =g X 40X cm?
_11x45x45 o 22275 o
= cm = cm
4x7 28
The required area between the two consecutive ribs
22275 9

==——cm

28

11. Here, radius (r) =
Sector angle (6) = 115°
Total area cleaned by each sweep of the blades

4 [36900 % rcrz] %% ['.- There are 2 blades]

=|:1150><2><25><25}><2cm

360° 7

_ 23x11x25%x25 o 158125

= cm” = cm
18x7 126

16.5 km

25 cm

12. Here, radius (r) =
Sector angle (6) = 80°
Area of the sea surface over which the ships are

_ 0 o 80° 314 165 165, >
warned =2 o X" = 200 100 X 10 < 10 <™
_157x11x11, 5 18997, o _Loooo o

100 100

13. Here, r =28 cm

Since, the circle is divided into six equal sectors.
Sector angle, = % =60°
Area of each sector

= 366000 ><27—2><28><28 cm?

4 ; 28 m2=41067cm? (1)

Now, area of 1 design = Area of segment APB
= Area of sector APBO - Area of AAOB (2
In AAOB, ZAOB =60°, OA = OB =28 cm
Z0AB =60° and ZOBA = 60°
= AAOB is an equilateral triangle.

J3

Area of AAOB = 2 X (side)2

V3

= X28x28 =14x14,/3 em
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=14 x 14 x 1.7 cm? = 333.2 cm? (3)
Now, from (1), (2) and (3), we have
Area of segment APB = 410.67 cm? - 333.2 cm?
=77.47 cm’
= Area of 1 design = 77.47 cm?
Area of the 6 equal designs = 6 x (77.47) cm?
= 464.82 cm’

So, cost of making the design at the rate of ¥ 0.35 per cm?

=% (0.35 x 464.82) =¥ 162.68
14. (d) : Here, radius (r) =
Angle of sector () =p

Area of the sector

2_ P 2 2o P oR2
X Ty 36OXER 2><(360><1t )

1. Since O is the centre of the circle.
QOR is a diameter.

= Z/RPQ=90°

Now, in right ARPQ,

RQ? = PQ*+ PR? [By Pythagoras theorem]

= RQ*=24>+7*=576+49 =625

= RQ= J625 =25 cm

25

p 2
2R
720 "

_ 6
360°

[~ Angle in a semi-circle is 90°]

Radius of circle = < cm
Area of ARPQ
=%><PQ><PR=%X24><7cm2 —12 % 7 cm? = 84 em?

Now, area of semi-circle

1_»> 1.22 25 25_11x625 2
= —Tr — X — cm
2 277 2 2 7x4
- %cm2 — 245 54 cm?
Area of the shaded portion = 245.54 cm? - 84 cm?
=161.54 cm?
2. Radius of the outer circle, R = 14 cm and 0 = 40°
0 2
= R
Area of the sector AOC 360° XT
= ;60(:0 x %x 14x14cm?
— 120 %2x14em? = 810 2
9 9
Radius of the inner circle, 7 = 7 cm and 0 = 40°
Area of the sector BOD = 3690° xmr?
= (;600° x% X7 ><7)cm2 (; x 22 ><7)Cm2 = %cmz
Now, area of the shaded region = Area of sector AOC
- Area of sector BOD
(% —%)cm2 - 1(616 _154)cm?

:%x462 em? = 124 em?
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3. Side of the square = 14 cm

.. Area of the square ABCD =14 x 14 cm? =196 cm?

Now, diameter of the semi-circle = Side of the square
=14 cm

— Radius of each of the semi-circles — 14 _ 7cm

*. Area of the semi-circle APD

=%nr2 =%x%x7x7 77cm?
122 2
Area of the semi-circle BPC = > X - X7 X7 =77cm

Area of the shaded region
= Area of the square - [Area of semi-circle APD
+ Area of semi-circle BPC]

=196 - [77 + 77] = (196 - 154) cm? = 42 cm?
4. Area of the circle with radius
6 cm = 11
=22 6x6cm? =22 cm?
7 7 4
Area of equilateral triangle,
having side, a = 12 cm, is given by C D
%az :%xnxucmz =36+/3 cm? 12em
Each angle of an equilateral triangle = 60°
Z/AOB = 60°
__6 2
Area of sector COD = 360° X Tr
_60° 22 2 _22x6 2 132 o
6%x6 = =222
= 360° 7>< X6 cm = cm 7cm

Now, area of the shaded region = [Area of the circle]
+ [Area of the equilateral triangle] -
[Area of the sector COD]

[732 3643 - 132] m2 = [660+36\/—]Cm

5.  Side of the square =4 cm
. Area of the square ABCD = 4 x 4 cm* = 16 cm?
Each corner has a quadrant of circle of radius 1 cm.

2 2

Area of all the 4 quadrants of circle =4 X %nr =mr

:Qxlxl m? = 22cm2
7 7
Diameter of the middle circle = 2 cm
= Radius of the middle circle =1 cm
Area of the middle circle = nr?

:%xlxlcm 2cm2

Now, area of the shaded region = [Area of the square
ABCD] - [(Area of the 4 quadrants of circle)
+ (Area of the middle circle)]

22 22 22

=[16]-[7+7] 16-2x

44 112-44 68 2
== =—cm
7 7 7

=16 -




Areas Related to Circles

6. Area of the circle = r? A

-2 3232 cm? = 228 o
Let O is the centre of the circle.
AO=0B=0C=32cm C
= ZAOB=/BOC=£A0C =120° B
Now, in AAOB, /1 + /2 =180° - 120° = 60°
and OA=0B = J1=12
Z1=230°
Draw, OM 1 AB, then

%:sinBO":%:OM:OAx%
= OM:32><%:16cm
AM NE) J3 V3
Also, AM _ (05300233 =¥ a0=L
e) 20 cos > = AM > x AO ) X 32

= 2AM:AB:2><(§><32):32\/§ cm
N

Area of equilateral AABC = 4 (AB)2

- %(32\/5 )2 =768+/3 cm?

Now, area of the design = [Area of the circle]
- [Area of the equilateral AABC]

- (2227683 |om?

7.  Side of the square ABCD =14 cm
. Area of the square ABCD =14 x 14 cm” = 196 cm?,

Circles touch each other externally
Radius of the circle = % =7cm
Now, area of a sector of radius 7 cm and sector angle

(e)90°—396000x7x7x7 2 _UX7 2

11 % 7:|

2
=2 x 11 x 7em® = 154 cm?

Area of the shaded region = [Area of the square ABCD]

- [Area of the 4 sectors]

Area of 4 sectors = 4 X[

=196 cm? - 154 cm? = 42 cm”.
8. (i)

A D
J10m T
B 1U6m———>CI
p 60mt |Q
E«——106 m Hi
F0m '
I8 G

Distance around the track along its inner edge
= BC+EH + BPE+CQH

~106+ 106+%(2nr) + %(21:1’)

—212+ ;(u— 30) 2(2><— 30)

2804
7
(if) Now, area of the track = Area of the shaded region
= (Area of rectangle ABCD) + (Area of rectangle EFGH)
+ 2 [(Area of semi-circle of radius 40 m) -
(Area of semi-circle of radius 30 cm)]
= Area of the track = (106 x 10 m?) + (106 x 10 m?)

1,22 402 1,22
+2[2 =% (40) - (30)]

(212 %) m=

= 1060 m? + 1060 m’ +2[1x2—72x( 02—302)]m2

1 22

=2120m>?+2x = 5 X =40 + 30) (40 - 30)] m?

2 22

=2120m +7><70><10m2

= 2120 m? + 2200 m? = 4320 m?

9. Given, O is the centre of the circle, OA =7 cm
= AB=20A=2x7=14cm

Now, OC=0A =7 cm

"."AB and CD are perpendicular to each other

= OCLAB

Area of AABC =%><AB><OC

:%><14cm><7cm:49cm2

Again, OD = OA =7 cm

Radius of the smaller circle= %(OD) =1y 7= % cm

Area of the smaller circle = % X Z X = 7 cm?

2
11x7 77 2
= =~—cm
2 2
Radius of the bigger circle =7 cm
Area of the semi-circle OACB
=%(2—72x7><7)cm =11 x 7 cm? = 77 cm?
Now, Area of the shaded region = [Area of the smaller
circle] + [Area of the bigger semi-circle OACB] -

[Area of AABC]
= gcm2 + 77(:rn2 - 49crn2 = (W)sz
=(231_98)cm2 133 cm? = 66.5 cm?

2 2

10. Given, area of AABC = 17320.5 cm?
1.73205

%x (side)* =17320.5 = —— —(side e)” =17320.5

- 173205( e = 173205 _ (side)? = 173205 400000

400000 10 10~ 173205

= (side)? = 40000 = (side) = (200)* = side = 200 cm

Radius of each circle, ¥ = 200 =100c

Since each angle of an equilateral triangle is 60°.



/A =/B=.,/C=60°
Area of a sector having angle of sector as 60° and
0 2_ 60° 314

radius 100 cm = X T x 2=% %100 x 100 cm?
360° 360° 100
1 157 2 15700 m2
==x—-x%x100x100 ¢ =—
37100 YA =g

15700 112 = 15700 em?

Area of 3 equal sectors =3 x

Now, area of the shaded region
= [Area of the equilateral triangle ABC]

- [Area of 3 equal sectors]
=17320.5 cm? - 15700 cm? = 1620.5 cm?

11. . The circles touch each other externally.

The side of the square ABCD
=3 x diameter of a circle =3 x (2 x radius of a circle)
=3 x(2x7cm)=42cm

Area of the square ABCD =42 x 42 cm? = 1764 cm®.

Now, area of one circle = = % x7x7cm? =154 cm?

Total area of 9 circles = 154 x 9 = 1386 cm?
Area of the remaining portion of the handkerchief =
(1764 - 1386) cm? = 378 cm?.

12. (i) Here, centre of the circle is O and radius = 3.5 cm.

Area of the quadrant OACB = inrz

_1,22,3,3 o2 1x7 o2 77 2
cm cm” =—cm

“2 77705 0™ T8 )

(i) AreaofABOD:%XOBXOD:%X&SXZ

1,35 500 7 0
= 2><1O><2cm i
Area of the shaded region = (Area of the quadrant

OACB) -
(%—%)sz = 77;28 cm? = %sz.

(Area of ABOD)

13. OABC is a square such that its side OA = 20 cm

.. OB*= 0A*+ AB? 0
= OB?=20%+20? \ B

c p
=400 + 400 = 800 \
l" P

= OB=+/800=202 cm
(@] A
= Radius of the circle =202 cm

Now, area of the quadrant OPBQ = %mﬂ

= 1,314 800 cm? =314 x2 =628 cm?

4 100

Area of the square OABC = 20 x 20 cm® = 400 cm?
~. Area of the shaded region = 628 cm? - 400 cm? = 228 cm?.
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14. - Radius of bigger circle, R = 21 cm and sector

angle 6 = 30°
) 2
= R
Area of the sector OAB 360° XT
= 30° X2X21 21cm 2 =11X2lcm2:&(:m2
360° 7 2 2

Again, radius of the smaller circle, ¥ =7 cm
Also, the sector angle is 30°

0 2
360° X T
4

Area of the sector OCD =
_30°
= 7¢
360° >< 7 ><7>< cm?
Area of the shaded region

[%_%}Cm2:693—77cm2 _616_2_308 o

Z7—cm
6

6 AR BE
15. Radius of the quadrant, » = 14 cm
Therefore, area of the quadrant ABPC

:inrz [1x%x14x14}cm =22 x 7 cm? = 154 cm?

Area of right AABC = % x14 %14 cm? = 98 cm?

= Area of segment BPC = (154 - 98) cm? = 56 cm?
Now, in right AABC, AC> + AB? = BC*
= 142+14°=BC> = 196 +196 =BC?

— BC?=392 = BC=14v/2 cm.

Radius of the semi-circle BQC = 142/— cm =72 cm

Area of the semi-circle BQC
:%nﬂ ; 272x(7f)2—11 x 7 x 2 cm? = 154 cm’

Now, area of the shaded region
= [Area of semi-circle BQC] - [Area of segment BPC]
=154 cm? - 56 cm? = 98 cm?.

16. .’ Side of the square = 8 cm
Area of the square (ABCD) = 8 x 8 cm? = 64 cm?
Now, radius of the quadrant ADQB = 8 cm

Area of the quadrant ADQB = % X % x8x8cm?
=lx2x64 2 —22x16cm2
4 7 7
Similarly, area of the quadrant D c
2x16 2 Q
BPDC = - m 8 cm 8 cm
Sum of the two quadrant A2 B
IR EST M T
7 7

Now, area of design = [Sum of the area of the two
quadrant] - [Area of the square ABCD]

= gcm2 —64cm? = 704—448 ; 448 cm? = %sz.
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