
MENSURATION ( 3-D)
CUBOID (Parallelepiped) ?kukHk (lekarj "kV~iQyd)
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1) Volume (vk;ru) = Area of base x height

2) Volume = l x b x h

3) Volume = 1 2 3A A A× ×  where A1, A2

 & A3 are area of three adjacent
faces.

4) Diagonal (fod.kZ)  = 2 2 2l b h+ +

5) Lateral surface Area or Area of four walls ( ik'ohZ;
lrg dk {ks=kiQy ;k pkjksa nhokjksa dk {ks=kiQy )  =  Pe-
rimeter of base x height

6) Lateral surface Area = 2 ( l + b) h

7) Total surface area (lEiw.kZ lrg dk {ks=kiQy) 
= 2 (lb + bh + hl)

8) Total surface Area =
( l + b + h)2  - (diagonal)2 

9) For a box having closed top (<Ddunkj ckWDl) 
(i) Internal length (Hkhrjh yEckbZ ) = 

External length – 2 (thickness of material )
(ii) External length = Internal length +

2 ( thickness of material )
(iii) Internal breadth = External breadth -

2 (thickness of material)
(iv) External breadth= Internal breadth+

2 ( thickness of material)
(v) Internal height = External height –

2( thickness of material)
(vi) External height = Internal height +

2 (thickness of material)

10) A box having open top (fcuk <Ddu dk ckWDl)
(i) Internal length (Hkhrjh yEckbZ ) = 

External length – 2 (thickness of material )
(ii) External length = Internal length +

2 ( thickness of material )
(iii) Internal breadth = External breadth -

2 (thickness of material)
(iv) External breadth= Internal breadth+

2 ( thickness of material)
(v) Internal height = External height –
  ( thickness of material)
(vi) External height = Internal height +
  (thickness of material)

CUBE ( ?ku @ le"kV~iQyd )
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1) Volume = a3 (a = length of side)

2) Lateral surface Area = 4a2 

3) Total surface Area = 6a2 

4) Diagonal = 3 a

Right Circular cylinder ( yEc o`Ùkh; csyu )

h
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1) Volume = Area of base x height

2) Volume = π  r2h

3) Curved surface Area (oØ i`"B {ks=kiQy) = 
Perimeter of base x height

4) Curved surface Area = 2π rh

5) Total surface Area = 2π rh + 2π r2  
= 2π r ( h + r)

Hollow Cylinder  ( [kks[kyk csyu )

h

r

R

1) Thickness of material = R – r

2) Area of each end = π ( R2 – r2 ) 

3) External surface Area = 2πRh

4) Internal surface Area = 2π rh

5) Curved surface Area = 2πRh + 2π rh
= 2π  (R + r) h

6) Total surface Area = 2πRH + 2π rh 
+ 2 (πR2 - π r2 )
= 2π  (R + r) ( R – r + h)

7) Volume of material =
External volume – Internal Volume
 = πR2 h – π r2h  = π  (R2 – r2) h 

Right Circular Cone ( yac o`Ùkh; 'kadq ) 

h

r
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h = height of cone
l = slant height (frjNh mQ¡pkbZ ) of cone
r = radius of cone

1) Slant height = 2 2h r+

2) Volume =
1
3
×Area of base x height

3) Volume =
1
3
π r2h

4) Curved surface Area = 
1
2
×Perimeter of base x

slant height   = π rl 

5) Total surface Area = π rl + π r2

 = π  r ( l + r )

6) If a cone is formed by sector of a circle then
(i) Slant height of cone 
  = Radius of sector  
(ii) Circumference of base of cone
  = length of arc of sector 

7) Two cones having equal vertex angle

Cone – I

H

θ

R

L

Volume of cone-I = A
Curved surface Area of cone-I = B

Cone – II

θ
h

r

l

Volume of cone-II = a
Curved surface Area of cone-II = b



(i)  
r

H L R
= =

h l

(ii) 
r

3 3 3

3 3 3

A H L R
= = =

a h l

(iii) 
2 2 2

2 2 2

B H L R
= = =

b h l r

Frustum of Cone ( fNUud )

h

r

R

l

1) Slant height of frustum = 2 2( )h R r+ −

2) Volume =
1
3
×π (R2 + r2 + R  r) h

3) Volume =
3
h

 ( A1 + A2 + 1 2A A  )

Where A1 & A2 are area of base and top.

4) Curved surface Area = π  (R + r) l

5) Total surface Area = π  (R + r) l +

 πR2 +π r2 = π  [ (R+r) l + R2 + r2 ]

6) Height of cone of which frustum is a part = 
hR
R-r

7) Slant height of cone of which frustum is a part

= 
r

lR
R-

8) Height of cone of upper part of frustum = 
hr
R-r

9) Slant height of cone of upper part of 

frustum  = 
r

lR
R-

SPHERE ( xksyk )

r

1) Volume =
4
3
π  r3 

2) Surface Area = 4 π r2 

HEMISPHERE ( v¼xksyk )

r

r

1) Volume =
2
3
π r3 

2) Curved surface Area = 2π r2 

3) Total surface Area = 3π r2

SPHERICAL  SHELL ( xksykdkj [kksy )

R
r

1) Volume of material =
4
3
π  (R3 – r3)

2) Outer surface Area = 4πR2

TORUS 

R

r



1) Volume = 2 x π 2 x R x r2 

2) Surface Area = 4 x π 2 x R x r

PRISM ( fizTe )

       

Hexagonal base

Hexagonal base
H

ex
ag
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al
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1) Volume = Area of base x height

2) Lateral surface Area =
Perimeter of base x height

3) Total surface Area = Lateral surface area + 2 x
Area of base

PYRAMID 

1) Volume =
1
3
× Area of base x height

2) Lateral surface Area =
1
2
× Perimeter of base x

slant height 

3) Total surface Area = Lateral surface Area  + 
Area of base

TETRAHEDRON ( leprq"iQyd )

     

1) Volume = 32
12

a  

2) Total surface Area = 3 a2 

OCTAHEDRON ( lev"ViQyd )

     

1) Volume =
2

3
a3 

2) Total surface Area = 2 3 a2 

  


