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AREAS RELATED TO CIRCLES  

Key Concepts:  

Review of perimeter and area of a circle  

1.  A circle is the locus of a point which moves in a plane in such a way that its distance from a 

fixed point always remains same.  

2. The fixed point is called the centre and the4 given constant distance is known as the radius 

of the circle.  

3. Circumference:  The perimeter of a circle is generally known as its circumference.  

 We know that circumference of a circle bears a constant ratio with its diameter. This 

constant ratio is denoted by the Greek letter π  ( read as ‘pi’).  

 Thus, if C denotes the circumference of a circle of radius r . Then,  

  rC
r

C

Diameter

nceCircumfere πππ 2
2

===⇒=  

4. (i) Circumference = 2π r  

Also, Circumference =π d, where d = 2 r  is the diameter of the circle.  

5. Area = ,2rπ  Also Area = 2
2

4

1

2
d

d ππ =







,  Area of semi – circle = 2

2

1
rπ , Area of a 

quadrant of a circle = 2

4

1
rπ  

6. If two circles touch internally, then the distance between their centres is equal to the 

difference of their radii.  

7.  If two circles touch externally, then the distance between their centres is equal to the sum 

of their radii.  

8. Distance moved by a rotating wheel in one revolution is equal to the circumference of the 

wheel.  

9. The number of revolutions completed by a rotating wheel in one minute  
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1. Find the area of a circle whose circumference is 22 cm.  

Solution:   Let r  be the  radius of the circle. It is given that the circumference of the circle is 22 cm.  

Now,  Circumference = 22 cm.  

cmrrr
2

7
22

7

22
2222 =⇒=××⇒=⇒ π  

∴  Area of the circle = 222 5.38
2

7

2

7

7

22
cmcmr =××=π  

2. Find the area of a quadrant of a circle whose circumference is 22 cm.  

Solution:   Let r  be the radius of the circle. It is given that the circumference of the circle is 22 cm.  

Now,  Circumference = 22 cm  

cmrrr
2

7
22

7

22
2222 =⇒=××⇒=⇒ π  

∴  Area of a quadrant  = 2
2

2

2

7

7
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4

1

4

1
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    222 625.9
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3. If the perimeter of a semi – circular protractor is 108 cm, find the diameter of the protractor 

(Take ).7/22=π  

Solution:   Let the radius of the protractor be  r  cm. It is given that its perimeter is 108 cm.  

Now,  Perimeter = 108 cm.  

1082)2(
2

1 =+⇒ rrπ    [∴ Perimeter of a semi – circle = )2(
2

1
rπ ] 

21737108361082
7

22
1082 =×=⇒×=⇒=+×⇒=+⇒ rrrrrrπ  
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∴  Diameter of the protractor = 2 r =(2 x 21) cm = 42 cm.  

4. Find the diameter of the circle whose area is equal to the sum of the areas of two circles of 

diameters 20 cm and 48 cm.  

Solution:   Let d be the diameter of the circle whose area is equal to the sum of the areas of tow 

circles of diameters 4820 21 == dandcmd cm. Then,  

  
222

2
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2
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2





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+



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=
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

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 πππ d
 

.52226

2264676

676576100
4

2410
4
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2
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2
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d

d

d

=×=⇒

×=×=⇒

=+=⇒

+=⇒

 

5.A wire is looped in the form of a circle of radius 28 cm. It is re- bent into a square form. 

Determine the length of the side of the square.  

Solution:   Let the side of the square be x  cm. The wire is in the form of a circle of radius 28 cm.  

∴  Length of the wire = Circumference of the circle  

   cm






 ××= 28

7

22
2    [ Using C = 2π r ] 

   = 176 cm 

The  wire is re- bent in the form of a square of side x  cm.    ... (i)  

∴  Perimeter of the square = Length of the wire  

cmx

x

44

1764

=⇒

=⇒
       [using (i) ]  

Hence, the length of the side of the square is 44 cm.    
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6.A bicycle wheel  makes 5000 revolutions in moving 11 km. find the diameter of the wheel.  

Solution: Let the radius of the wheel be r  cm. We observe that the distance covered by the wheel 

in one revolution is equal to the circumference of the wheel.  

∴  Distance covered by the wheel in one revolution = cmrπ2  

⇒  Distance covered by the wheel in 5000 revolutions = 5000 x cmrπ2  

  

100

4
7

22
10000

7

22
10000

××
=

××= cmr

 

kmrkm
r

35

11

1000100
7

22
10000

=
×

××
=  

It is given that the bicycle wheel covers 11 km distance in 5000 revolutions.  

3511
35

11 =⇒=∴ rr  

∴  Diameter = cmr2  = ( 2 x 35)cm = 70 cm.  

Hence, the diameter of the wheel is 70 cm.  

7. A  wheel has diameter 84 cm. Find how many complete revolutions must it take to cover 792 

meters.  

Solution:   Suppose the wheel makes n  complete revolutions in covering 792 meters.  

Let r  be the radius of the wheel. It is given that the diameter of the wheel is 84 cm.  

cmrr 42842 =⇒=∴  

∴  Circumference of the wheel = mcmcmcmr 64.226442
7

22
22 ==××=π  

Distance covered by the wheel in one revolution = 2.64 cm.  

Distance covered by wheel in n revolutions = (2.64) n metres 
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It is given that the wheel covers 792 metres in n revolutions.  

∴   (2.64) n  = 792 300
64.2

792 ==⇒ n  

Hence, the wheel takes 300 revolutions in  covering 792 meters.  

8. A car has wheels which are 80 cm in diameter. How many complete revolutions does each 

wheel make in 10 minutes when the car is travelling at a speed of 66 km per hour?  

Solution:   Suppose each wheel of the car makes n  complete revolutions in 10 minutes. This  

means that the distance covered by each wheel in n  revolutions is same as the distance travelled 

by the car in 10 minutes.  

It is given that  :  

 Speed of the car = 66 km / hr  

∴ Distance travelled by the car in 1 hour = 66 km.  

⇒  Distance travelled by the car in 10 min 1000111110
60

66 ×==






 ×= kmkm  )...(100 icm×  

It is given that:  

 Radius of car wheels = 40 cm  

∴ Circumference of the wheels = cm40
7

22
2 ××  

In a revolution each wheel covers the distance equal to its circumference.  

∴ Distance covered by each wheel in one complete revolution = m40
7

22
2 =×  

⇒  Distance covered by each wheel in n revolutions = cmn






 ××× 40
7

22
2    ... (i) 

But, distance covered by each wheel in completing n revolutions is equal to the distance travelled 

by the car in 10 minutes.  

4375
40222

7100100011
10010001140

7

22
2 =

××
×××=⇒××=×××∴ nn  
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Hence, each wheel makes 4375 revolutions in 10 minutes.  

9. Find the number of revolutions made by a circular wheel of area 1.54 m2 in rolling a  distance 

of 176 m.  

Solution:   Let r  be the radius of the circular wheel. It is given that its area is 1.54 m2  

7.049.007.0754.1
7

22
54.1 222 =⇒=×=⇒=⇒=∴ rrrrπ  

Suppose the wheel makes n revolutions in rolling a distance of 176 m.  

×∴ n  Distance rolled in one revolution = 176 

1762 =×⇒ rn π   [∴ Distance rolled in one revolution = Circumference]  

40
7.0222

7176
1767.0

7

22
2 =

××
×=⇒=×××⇒ nn  

Hence, the circular wheel makes 40 revolutions.  

10. Two circles touch externally. The sum of their areas is 130 π  sq. cm. And the distance 

between their centres is 14 cm. Find the radii of the circles.  

Solution:   If two circles touch externally, then the distance between their centres is equal to the 

sum of their radii. Let the radii of the two circles be 1r  cm and 2r  cm respectively. Let C1 and C2 be 

the centres of the given circles. Then,  

 

 

 

 

14

14

21

21

2121

=+⇒

+=⇒

+=

rr

rr

rrCC

     [ cmCC 1421 =∴  (given) ]  ...(i) 

It is given that the sum of the areas of two circles is equal to 130 .2cmπ  
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πππ 1302
2

2
1 =+∴ rr  

1302
2

2
1 =+⇒ rr        

Now,   21
2

2
2

1
2

21 2)( rrrrrr ++=+  

21
2 213014 rr+=⇒       [Using (i) and (ii)] 

33

2130196

21

21

=⇒

=−⇒

rr

rr
      ...(ii) 

Now,  

 21
2

2
2

1
2

21 2)( rrrrrr −+=−  

332130)( 2
21 ×−=−⇒ rr      [Using (ii) and (iii)] 

8

64)(

21

2
21

=−⇒

=−⇒

rr

rr
      ...(iv) 

Solving (i) and (iv), we get .311 21 cmrandcmr ==  

Hence, the radii of the two circles are 11 cm and 3 cm.  

11. Two circles touch internally. The sum of their areas is 116 π  cm2 and distance between their 

centres is 6 cm. Find the radii of the circles.  

 Solution:  Let  R and r  be  the radii of the circles having centres at O and O’ respectively. It is 

given that the sum of the areas is 116 2cmπ  and the distance between the centres is 6 cm.  

 

 

 

 

Now,  sum of  areas = 116 2cmπ  

πππ 11622 =+⇒ rR        ..(i) 
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11622 =+⇒ rR  

Distance between the centres = 6 cm        

6

6'

=−⇒

=⇒

rR

cmOO
        ...(ii) 

Now, )(2)()( 2222 rRrRrR +=−++  

116236)( 2 ×=++⇒ rR      [Using (i) and (ii) ]  

14

196)361162()( 2

==⇒

=−×=+⇒

rR

rR
      ....(iii) 

Solving (ii) and (iii), we get : R = 10 and r  = 4.  

Hence, radii of the given circles are 10 cm and 4 cm respectively.  

Sector of A Circle and Its Area  

Consider a circle of radius r  having its centre at the point O. Let A, B, and C be three points on the 

circle as shown in. The area enclosed by the circle is divided into two regions,  namely, OBA and 

OBCA. These regions are called sectors of the circle. Each of these two  sectors has an arc of the 

circle as a part of its boundary. The sector OBA  has arc AB as a part of its  boundary whereas the 

sector OBCA has arc ACB as a part of its boundary. These sectors  are known as minor and major 

sectors of the circle as defined below.  

 

 

 

Minor Sector:  A sector of a circle is called a minor sector if the minor arc of the circle is a part of 

its boundary  

In  sector OAB is the minor sector.  

Major Sector: A sector of a circle is called a major sector if the major arc of the circle is a part of its 

boundary.  
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In sector OACB is the major sector.  

Following are some important points to remember:  

(i) A minor sector has an angle θ , (say), subtended at the centre of the circle, whereas a major 

sector has no angle.  

(ii) The sum of the arcs of major and minor sectors of a circle is equal to the circumference of 

the circle.  

(iii) The sum of the areas of major and minor sectors of a circle is equal to the area of the circle.  

(iv) The boundary of a sector consists of an arc of the circle and the two radii.  

Area of a Sector  

Consider a circle of radius r  having its centre at O. Let AOB be a sector of the circle such that 

,180. 0<=∠ θθ IfAOB  then the arc AB is a minor arc of the circle. Now, if θ  increases the length 

of the arc AB also increases and if θ  becomes 0180  then arc AB becomes the circumference of a 

semi – circle. Thus, if an arc subtends an angle of 1800 at the centre, then its arc length is rπ  

 

 

 

 

∴ If the arc subtends an angle of θ  at the centre, then its arc length rπθ ×=
180

 

Hence, the arc length l  of a sector of angle θ  in a circle of radius r  is given by  

rl πθ ×=
180

        ...(i)  

×=×=⇒
360

2
360

θπθ
rl  (Circumference of the circle)  
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As discussed above, if the arc subtends an angle of 1800 then the area of the corresponding sector 

is equal to the area of a semi – circle i.e. .
2

1 2rπ  

∴  If the arc subtends an angle θ ,  then area of the corresponding  sector is 
3602

1

180

2
2 θππθ r

r =×  

Thus, the area A of a sector of angle θ  in a circle of radius r  is given by  

A ×=×=
360360

2 θπθ
r  (Area of the circle )     ...(ii) 

Area of a sector  

Also  lrArrArA
2

1

1802

1

360
2 =⇒







 ×=⇒×= πθπθ
   [Using (i)] 

12. Find the area of a sector of a circle of radius 28 cm and central angle 450. 

Solution:   We know that the area A of a sector of a circle  of radius r  and central angle θ  (in 

degrees) is given by  

 2

360
rA πθ ×=  

Here, r  = 28 cm and θ  = 45.  

∴ 
22 3082828

7

22

8

1
)28(

360

45
cmcmA =×××=××= 2π  

13. Find the difference of the areas of a sector of angle 1200 and its corresponding major sector 

of a circle of radius 21 cm.  

Solution:  Let 21 AandA be the areas of the given sector and the corresponding major sector 

respectively. We have, θ  = 120 and r  = 21 cm.  

222
1 147)21(

360

120

360
cmrA πππθ =××=×=∴  

and,  =2A  Area of the circle - 1A  

2222
2 294)147441(}147)21({ cmcmcmA ππππ =−=−×=⇒  
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Required differences = 






 ×==−=−
7

22
147147)147294( 22

12 cmcmAA πππ 22 462cmcm =  

14. A car has two wipers which do not overlap. Each wiper has a blade of length 25 cm 

sweeping through an angle of 1150. Find the total area cleaned at each sweep of the blades.  

Solution:   Clearly, each wiper sweeps a sector of a circle of radius 25 cm and sector angle 1150. 

Therefore, total area A cleaned at each sweep is given by  

2

360
2 rA πθ ××=∴  

22 96.12542525
7

22

360

115
2 cmcmA =××××=⇒  

15. A pendulum swings through an angle of 300 and describes an arc 8.8 cm in length. Find the 

length of the pendulum.  

Solution:   Here, cmarcl 8.8,300 ===θ  

cmcmrrrl 8.16
22

768.8

7

22
2

360

30
8.82

360
=××=⇒×××=⇒×=∴ πθ

 

16. Area of a sector of a circle of radius 36 cm is 54 .2cmπ  Find the length of the corresponding 

arc of the sector.  

Solution:   Let A be the area of the sector of a circle of radius landcmr 36=  be the length of the 

corresponding arc. Then,  

rlA
2

1=  

36
2

1
54 ××=⇒ lπ     [ 254 cmA π=∴  (given) and cmr 36= ] 

cml π3=⇒  

Alter   Let the central angle (in degrees) be  θ . It is given that andcmr 36=  area of the sector is 54 

2cmπ  

ππθ
54)36(

360
2 =××∴    [Using : Area 2

360
rπθ ×= ] 
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15
)36(

36054
2

=×=⇒
π
πθ  

Let l  be the length of the corresponding arc. Then,  

cmcmlrl πππθ
3362

360

15
2

360
=××=⇒×=  

17. In a circle with centre O and radius 5 cm, AB is a chord of length 5 3  cm. Find the area of 

sector AOB. 

Solution:   It is given that AB = 5 3  cm.  

cmBLAL
2

35==⇒  

Let .,.2 θθ =∠=∠=∠ BOLAOLThenAOB  

,OLAIn ∆  we have  

 
2

3

5
2

35

sin ===
OA

ALθ  

222

0

0

3

25
5

360

120
sec

120

60

cmcmAOBtorofArea

AOB

ππ

θ

=××=∴

=∠⇒

=⇒

 

18. Find the area of the segment of a circle, given that the angle of the sector is 1200 and the 

radius of the circle is 21 cm. (Take )7/22=π  

 Solution:   The area A of a minor segment of a circle of radius r  and the corresponding sector 

angle θ  (in degrees) is given by  

 2

2
cos

2
sin

360
rA







 −×= θθθπ

 

Here, .12021 0== θandcmr  

∴ Area of the segment = 2

2
cos

2
sin

360
r







 −× θθθπ
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22

222

22

2200

)32188(
4

21
3

4

441
462

4

3
)21()21(

21

22

)21(
2

3

2

1

21

22

)21(60cos60sin
360

120

7

22

cmcm

cm

cm

cm

−=






 −=









×−×=









×−⇒







 −×=

 

19. Find the difference of the areas of two segments of circle formed by a chord of length 5 cm 

subtending an angle of 900  at the centre.  

Solution:   Let r  be the radius of the circle.  Using Pythagoras theorem in ,AOB∆  we obtain  

 222 OBOAAB +=  

2

5

2

25
252

5

22

222

=⇒=⇒=⇒

+=⇒

rrr

rr
 

Let 21 AandA be the areas of minor segment ACB and major segment ADB respectively. Then,  

 2
1 2

cos
2

sin
360

rA 






 −= θθπθ
 








 ==






×






 −×=⇒
2

5
90

2

5
45cos45sin90

360
000

1 randA θπ
∵  

22
1 4

25

8

25

2

25

2

1

4
cmcmA 






 −=×






 −=⇒
ππ

 

and, 

 2A = Area of the circle - 1A  

222

2

2 4

25

8

75

4

25

8

25

2

25

4

25

8

25

2

5
cmcmcmA 






 +=






 +−=
















 −−






×=⇒
πππππ  

∴ Required difference = 2
12 4

25

8

25

4

25

8

75
cmAA















 −−






 +=− ππ
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22 )2(
4

25

2

25

4

25
cmcm +=







 += ππ
 

20. Find the area of the shaded region in if ABCD is a square of side  14 cm and APD and BPC 

are semi – circles.  

 Solution:    Let A be the area of the shaded region.  Then,  

 

 

 

 

=A  Area of square ABCD – Area of two semi – circles  

222222 421541967
7

22

2

1
21414 cmcmcmcmcmA =−=







 ××−×=⇒  

21. A square park has each side of 100 m. At each corner of the park, there is a flower bed in the 

form of a quadrant of radius 14 m as shown in. find the area of the remaining part of the 

park (Use ).7/22=π  

Solution:  Let A be the area of each quadrant of a circle of radius 14 m. Then,  

 

 

 

 

 22 1541414
7

22

4

1
)(

4

1
mrA =×××== π  

∴  Area of  4 quadrants = 4A = 22 616)1544( mm =×  

Area of square park having side 100 m long = 22 000,10)100100( mm =×  

Hence,  
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 Area of the remaining part of the park = 10,000 – 616 = 9384 m2 

22. Four equal circles are described about the four corners of a square so that each touches 

two of the others as shown in.  Find the area of the shaded region, each side of the square 

measuring 14 cm.  

 

 

 

 

Solution:   Let ABCD be the given square each side of which is 14 cm long. Clearly, the radius of 

each circle is 7 cm.  

 Area of the square f side 14 cm long = 22 196)1414( cmcm =×  

 Area of each quadrant of a circle of radius 7 cm )(
4

1 2rπ=  

222 5.38)7(
7

22

4

1
cmcm =







 ××=  

 ∴  Area of 4 quadrants = 4 22 1545.38 cmcm =×  

Hence,    

 Area of the shaded region = Area of the square ABCD – Area of 4 quadrants  

   22 42)154196( cmcm =−=  

23. ABCD is a flower bed. If OA = 21 m and OC = 14 m, find the area of the bed. (Take 

).7/22=π  

Solution:    We have, OA = R = 21 m and OC = r  = 14 m  
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∴ Area of the flower bed = Area of a quadrant of a circle of radius R  

- Area of a quadrant of a circle of radius r  

2

22

222

22

22

5.192

735
7

22

4

1
)1421)(1421(

7

22

4

1

]1421[)1421(
7

2

4

1

)(
4

4

1

4

1

m

mm

mrandmRcm

rR

rR

=






 ×××=







 −+××=

==−×=

−=

−=

∵

π

ππ

 

24. AB and CD are respectively arcs of two concentric circles of radii 21 cm and 7 cm and 

centre O. If 030=∠AOB  find the area of the shaded region.  

 Solution:   Let A be the area oif the shaded region. Then,  

  A = Area of sector OAB – Area of sector OCD 
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25. ABCD is a square of side 10 cm. Semi – circles are drawn with each side of square as 

diameter. Find the area of (i) the un shaded region (ii) the shaded region   

 Solution:   Let us mark the four unshaded regions as 4321 ,, RandRRR  

 

 

 

Clearly,  

Area of 31 RofAreaR +   
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= Area of square ABCD – Area of two semi – circles having centres at Q and S  
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Similarly, we have  

  Area of 2
42 5.21 cmRofAreaR =+  

(i)  Area of the unshaded region = Area 4321 RAreaRAreaRAreaR +++  
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==
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(ii) Area of the shaded region  

 = Area of square ABCD – (Area of )4321 RofAreaRofAreaRofAreaR +++  

22 57)5.212100( cmcm =×−=  

26. A round table cover has six equal designs as shown in. If the radius of the cover is 28 cm, 

find the cost of making the designs at the rate of Rs. 3.50 per )7.13(.2 =Usecm  

Solution:   We observe that the designs form six segments of a circle of radius r = 28 cm and each 

of angle 060=θ  

 

 

 

 

 

Let A be the area of the six designs. Then,  
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Hence, Cost of making the designs at the rate of Rs. 3.50 per 50.38.464.2 ×= Rscm 80.1626.Rs=  

 


