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Introduction
M a n y o b j e c t s  t h a t  w e  c o m e  a c r o s s  i n  o u r  d a i l y  l i f e  a r e  r e l a t e d  t o  t h e  c i r c u l a r  
s h a p e  i n  s o m e  f o r m  o r  t h e  o t h e r .  C yc l e  w h e e l s ,  w h e e l  b a r r o w  ( t h e l a ) ,
d a r t b o a r d ,  r o u n d  c a k e ,  p a p a d ,  d r a i n  c o v e r ,  v a r i o u s  d e s i g n s ,  b a n g l e s ,  
b r o o c h e s ,  c i r c u l a r  p a t h s ,  w a s h e r s ,  f l o w e r  b e d s ,  e t c .  a r e  s o m e  e x a m p l e s  o f  
s u c h  o b j e c t s .  S o ,  t h e  p r o b l e m  o f  f i n d i n g  p e r i m e t e r s  a n d  a r e a s  r e l a t e d  t o  
c i r c u l a r  f i g u r e s  i s  o f  g r e a t  p r a c t i c a l  i m p o r t a n c e .  I n  t h i s  c h a p t e r,  w e  s h a l l  
b e g i n  o u r  d i s c u s s i o n  w i t h  a  r e v i e w  o f  t h e  c o n c e p t s  o f  p e r i m e t e r  
( c i r c u m f e r e n c e )  a n d  a r e a  o f  a  c i r c l e  a n d  a p p l y  t h i s  k n o w l e d g e  i n  f i n d i n g  t h e  
a r e a s  o f  t w o  s p e c i a l  ‘ p a r t s ’  o f  a  c i r c u l a r  r e g i o n  ( o r  b r i e f l y  o f  a  c i r c l e )  k n o w n  
a s  s e c t o r  a n d  s e g m e n t .  



Circumference & Area of a Circle


𝑪𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟
=  𝜋

⟹
𝑐

𝑑
= 𝜋

⟹c =  𝜋 x  d

⟹ c  =  2𝜋 r

 Ar e a  o f  a  c i r c l e =  𝜋 r 2  

= 𝜋𝐝 2 / 4

 A r e a  o f  a  s e m i c i r c l e =  𝜋𝒓 2/ 2

 A r e a  o f  a  q u a d r a n t  =  𝜋𝒓 2/ 4



Value of 𝜋
 T h e  g r e a t  I n d i a n  m a t h e m a t i c i a n  A r ya b h a t t a

g a ve  a n  a p p r o x im a t e  va l u e  o f  𝜋 wh ic h  i s  
n e a r l y  e q u a l  t o  3 . 1 4 1 6 .

 I t  i s  a l s o  i n t e r e s t i n g  t o  n o t e  t h a t  u s i n g  a n  
i d e n t i t y  o f  t h e  g r e a t  m a t h e m a t i c a l  g e n iu s  
S r i n i v a s  R a m a n u j a n  o f  I n d i a ,  m a t h e m a t i c i a n s  

h a ve  b e e n  a b le  t o  c a l c u l a t e  t h e  va l u e  o f  𝜋
c o r r e c t  t o  m i l l i o n  p l a c e s  o f  d e c i m a l s  .  we  

g e n e r a l l y  t a k e  𝜋 =  2 2 / 7  o r  3 . 1 4  a p p r o x im a t e l y



sector

 Se c t o r : A s e c t o r  i s  a  r e g i o n  b o u n d e d  b y 2  
r a d i i  a n d  a n  a r c .

 Ar e a  o f  a  s e c t o r  o f  a n g l e  3 6 0 0 =  𝜋𝑟 2 . So ,  
a r e a  o f  a  s e c t o r  o f  a n g l e  1 0 =  𝜋𝑟 2 / 3 6 0 0 .

 H e n c e ,  a re a  o f  a  s e c t o r  o f  a n g l e  θ  =  
(𝜋𝑟 2θ ) / 3 6 0 0



Arc of a sector
Circumference of  a  ci rcle of  radius 
r  is  2πr.

Length of  the arc of  a sector  of  
angle 360 0 = 2πr

So,  length of  the arc of  a sector  of  
angle 1 0 = 2πr/360 0

Hence,  length of  the arc of  a  sector  

of angle θ = 
θ

3600 ×2πr



segment

 A chord  o f  a  c i rc le  d ivides  the  c i rcu lar  reg ion in to  
tw o par ts .  Each  par t  i s  ca l led a  segment  o f  the  
c i rc le .

 There  a re  tw o par ts  o f  a rea  o f  segment  : -

i ) Ma jor  Segment  

i i ) Minor  Segment



Area of segment
• Segment :   A segmen t  i s  a  reg ion  bounded 

by  a  cho rd  and  i t s  co r respond ing  a rc .

• The  a rea  o f  a  segmen t  i s  equa l  t o  t he  a rea  
o f  t he  sec to r  - t he  a rea  o f  t he  t r i ang le .

Area  o f  m ino r  segment  =  
θ

360 0 x  πr 2 -
r 2s inθ

2

Area  o f  ma jo r  segment  =  a rea  o f  t he  c i r c le  –
area  o f  t he  m ino r  segment



Some solved examples
Q 1 .  T h e  c o s t  o f  f e n c i n g  a  c i r c u l a r  f i e l d  a t  t h e  r a t e  o f  R s .  2 4  p e r  m e t r e  i s  R s .  5 2 8 0 .  T h e  f i e l d  i s  t o  
b e  p l o u g h e d  a t  t h e  r a t e  o f  R e .  0 . 5 0  p e r  m 2 .  F i n d  t h e  c o s t  o f  p l o u g h i n g  t h e  f i e l d  ( Ta k e  π  =  2 2 / 7 ) .

S o l u t i o n  :  L e n g t h  o f  t h e  f e n c e  ( i n  m e t r e s )  =  To t a l  c o s t / R a t e  =  5 2 8 0 / 2 4  =  2 2 0

S o ,  t h e  c i r c u m f e r e n c e  o f  t h e  f i e l d  =  2 2 0  m

I f  r  m e t r e s  i s  t h e  r a d i u s  o f  t h e  f i e l d ,  t h e n  2 π r  =  2 2 0

2  × ( 2 2 / 7 )  × r  =  2 2 0

r  =  ( 2 2 0  × 7 ) /  ( 2  × 2 2 )

r  =  3 5

H e n c e ,  t h e  r a d i u s  o f  t h e  f i e l d  =  3 5  m

A r e a  o f  t h e  f i e l d  =  π r 2

=  ( 2 2 / 7 )  × 3 5  × 3 5

=  2 2  × 5  × 3 5  m 2

=  3 8 5 0  s q . m .

C o s t  o f  p l o u g h i n g  1  m 2 o f  t h e  f i e l d  =  R e .  0 . 5 0

S o ,  t o t a l  c o s t  o f  p l o u g h i n g  t h e  f i e l d  =  3 8 5 0  × R e .  0 . 5 0  =  R s .  1 9 2 5



Q 2 .  G i v e n  f i g u r e  d e p i c t s  a n  a r c h e r y  t a r g e t  m a r k e d  w i t h  i t s  f i v e  s c o r i n g  r e g i o n s  f r o m  t h e  c e n t r e  o u t w a r d s  
a s  G o l d ,  R e d ,  B l u e ,  B l a c k  a n d  W h i t e .  T h e  d i a m e t e r  o f  t h e  r e g i o n  r e p r e s e n t i n g  G o l d  s c o r e  i s  2 1  c m  a n d  e a c h  
o f  t h e  o t h e r  b a n d s  i s  1 0 . 5  c m  w i d e .  F i n d  t h e  a r e a  o f  e a c h  o f  t h e  f i v e  s c o r i n g  r e g i o n s .

S o l u t i o n  : T h e  r a d i u s  o f  1 s t c i r c l e ,  r 1 =  2 1 / 2  c m  ( a s  d i a m e t e r  D  i s  g i v e n  a s  2 1  c m )

S o ,  a r e a  o f  g o l d  r e g i o n  =  π  r 1
2 =  π ( 1 0 . 5 ) 2 =  3 4 6 . 5  c m 2

N o w ,  i t  i s  g i v e n  t h a t  e a c h  o f  t h e  o t h e r  b a n d s  i s  1 0 . 5  c m  w i d e ,

S o ,  t h e  r a d i u s  o f  2 n d c i r c l e ,  r 2 =  1 0 . 5 c m + 1 0 . 5 c m  =  2 1  c m

T h u s , ∴ A r e a  o f  r e d  r e g i o n  =  A r e a  o f  2 n d c i r c l e  −  A r e a  o f  g o l d  r e g i o n  =  ( π r 2
2 − 3 4 6 . 5 )  c m 2

=  ( π ( 2 1 ) 2 −  3 4 6 . 5 )  c m 2 =  1 3 8 6  −  3 4 6 . 5

=  1 0 3 9 . 5  c m 2

S i m i l a r l y ,

T h e  r a d i u s  o f  3 r d c i r c l e ,  r 3 =  2 1  c m + 1 0 . 5  c m  =  3 1 . 5  c m

T h e  r a d i u s  o f  4 t h c i r c l e ,  r 4 =  3 1 . 5  c m + 1 0 . 5  c m  =  4 2  c m

T h e  R a d i u s  o f  5 t h c i r c l e ,  r 5 =  4 2  c m + 1 0 . 5  c m  =  5 2 . 5  c m

F o r  t h e  a r e a  o f  n t h r e g i o n A =  A r e a  o f  c i r c l e  n  – A r e a  o f  c i r c l e  ( n - 1 )

∴ A r e a  o f  b l u e  r e g i o n  ( n = 3 )  =  A r e a  o f  t h i r d  c i r c l e  – A r e a  o f  s e c o n d  c i r c l e

=  π ( 3 1 . 5 ) 2 – 1 3 8 6  c m 2 =  3 11 8 . 5  – 1 3 8 6  c m 2 =  1 7 3 2 . 5  c m 2

∴ A r e a  o f  b l a c k  r e g i o n  ( n = 4 )  =  A r e a  o f  f o u r t h  c i r c l e  – A r e a  o f  t h i r d  c i r c l e =  π ( 4 2 ) 2 – 1 3 8 6  c m 2

=  5 5 4 4  – 3 11 8 . 5  c m 2 =  2 4 2 5 . 5  c m 2

∴ A r e a  o f  w h i t e  r e g i o n  ( n = 5 )  =  A r e a  o f  f i f t h  c i r c l e  – A r e a  o f  f o u r t h  c i r c l e =  π ( 5 2 . 5 ) 2 – 5 5 4 4  c m 2

=  8 6 6 2 . 5  – 5 5 4 4  c m 2 =  3 11 8 . 5  c m 2



Q 3 .  A c h o r d  P Q  o f  t h e  c i r c l e  o f  r a d i u s  1 0  c m  s u b t e n d s  a n  a n g l e  o f  6 0  d e g r e e s  a t  
t h e  c e n t r e  o f  t h e  c i r c l e .  F i n d  t h e  a r e a  o f  m i n o r  a n d  m a j o r  s e g m e n t  o f  t h e  c i r c l e .

S o l u t i o n  : T h e  r a d iu s  o f  t h e  c i r c l e  =  1 0  c m .

C h o r d  PQ  s u b t e n d s  a n  a n g le =  6 0  d e g r e e s  a t  t h e  c e n t r e .

PQ O  i s  a n  e q u i l a t e r a l  t r i a n g l e ,  O  b e in g  t h e  c e n t r e  o f  

t h e  c i r c l e .

Ar e a  o f  m in o r  s e g m e n t  =  θ / 3 6 0  x  π  r 2 –
1

2
r 2s i n θ

=  
600

360 0 x  
22

7
x  1 0  x  1 0  –

1

2
x  1 0  x  1 0  x  

√ 3

2
=  9 . 0 3

Ar e a  o f  c i r c l e  =  π  r 2 =  
22

7
x  1 0  x  1 0  =  3 1 4  ( a p p r o x . )

Ar e a  o f  m a j o r  s e g m e n t  =  A r e a  o f  c i r c l e  – A r e a  o f  m in o r  s e g m e n t

=  3 1 4  – 9 . 0 3

=  3 0 4 . 9 7  c m 2 ( a p p r o x . )



Q 4 .  I n  a  c i r c l e  o f  r a d i u s  1 0 . 5  c m ,  t h e  m i n o r  a r c  i s  o n e - f i f t h  o f  t h e  m a j o r  a r c .  
F i n d  t h e  a r e a  o f  t h e  s e c t o r  c o r r e s p o n d i n g  t o  t h e  m a j o r  a r c .

S o l u t i o n  : R a d i u s  o f  c i r c l e  =  1 0 . 5  c m

L e t  x  c m  b e  t h e  m a j o r  a r c ,  t h e n  x / 5  c m  b e  t h e  l e n g t h  o f  m in o r  a r c .

C i r c u m f e r e n c e  o f  c i r c l e  =  x +  
𝑥

5
=  

6𝑥

5
c m

W e  k n o w,  C i r c u m f e r e n c e  o f  c i r c l e  =  2 π  r  =  2  x  
22

7
x  1 0 . 5

T h i s  im p l i e s ,  
6𝑥

5
=  2  x  

22

7
x  1 0 . 5

x  =  5 5  c m

Ar e a  o f  m a j o r  s e c t o r  =  
1

2
x  5 5  x  1 0 . 5  =  2 8 8 . 7 5  ( A =

1

2
x x r )

T h e  a r e a  o f  m a j o r  s e c t o r  i s  2 8 8 . 7 5  c m 2 .



Q 5 .  A h o r s e  i s  t e t h e r e d  t o  o n e  c o r n e r  o f  a  f i e l d  w h i c h  i s  i n  t h e  
s h a p e  o f  a n  e q u i l a t e r a l  t r i a n g l e  o f  s i d e  1 2  m .  I f  t h e  l e n g t h  o f  
t h e  r o p e  i s  7  m ,  f i n d  t h e  a r e a  o f  t h e  f i e l d  w h i c h  t h e  h o r s e  
c a n n o t  g r a z e .  [ t a k e  √ 3  =  1 . 7 3 ] .  W r i t e  t h e  a n s w e r  c o r r e c t  t o  2  
p l a c e s  o f  d e c i m a l .

S o l u t i o n  :  Ea c h  a n g le  o f  e q u i l a t e r a l  t r i a n g l e  =  60 0

S id e  o f  a n  e q u i l a t e r a l  t r i a n g l e  =  1 2  m

L e n g t h  o f  t h e  r o p e  =  7  m

A r e a  o f  a n  e q u i l a t e r a l  t r i a n g l e  =  
3

4
( s i d e ) 2 =  

3

4
x 1 2 x 1 2 =  6 2 . 3 5 m 2

Ar e a  o f  s e c t o r  w i t h  r a d i u s  7  m  =  
600

360 0 x
22

7
x 7 x 7 =  2 5 . 6 6  m 2

N o w,  A r e a  wh i c h  c a n n o t  b e  g r a ze d  b y h o r s e  =  A r e a  o f  a n  
e q u i l a t e r a l  t r i a n g l e  – A r e a  o f  s e c t o r  w i t h  r a d i u s  7  m  

=  6 2 . 3 5  m 2 – 2 5 . 6 6  m 2

=  3 6 . 6 8  m 2



THANK YOU


