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Volume of a Cone 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                     Figure 1. 
 
 
The volume V of the solid circular right cone is 
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Volume of a Conical Shell 
 
Let h equal the thickness. 
 
Let h� equal the apparent thickness component parallel to the base. 
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For a thin shell R >> h� , 
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The apparent thickness is related to the actual thickness by 
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Substitute equation (2.13) into (2.13). 
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 Volume of a Conical Shell, Alternate Coordinate System 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. 
 
 
 
 
 

∫ ∫ ∫
π α α

−α
θ≈ 2

0
secL

0
tans

h�tans
dsdr�dr�V                                                                  (3.1) 

                                                           
  
 

θπ α α

−α
≈ ∫ ∫ dsd2

0
secL

0
tans

h�tans
2r�

2
1V                                                                 (3.2) 

 
 

r�

α

R R

s 

L 



 6

 

[ ] [ ]∫ ∫
π α θ







 −α−α≈ 2

0
secL

0 dsd2h�tans2tans
2
1V                                     (3.3)                        

 
 
 
 

[ ] [ ]∫ ∫
π α θ













 +α−α−α≈ 2

0
secL

0 dsd2h�tansh�22tans2tans
2
1V             (3.4)                        

 
 

[ ] [ ]{ }∫ ∫
π α θ−α+α−α≈ 2

0
secL

0 dsd2h�tansh�22tans2tans
2
1V                   (3.5)                        

 
 

{ }∫ ∫
π α θ−α≈ 2

0
secL

0 dsd2h�tansh�2
2
1V                                                            (3.6)     

 
 

∫
π θ

α




 −α≈ 2

0 d
secL

0
s2h�tan2sh�

2
1V                                                          (3.7)    

 
 

 

( ) ( )∫
π θ



 α−αα≈ 2

0 dsecL2h�tan2secLh�
2
1V                                              (3.8)                        

 

[ ]∫
π θ−ααα≈ 2

0 dh�tansecLsecLh�
2
1V                                                             (3.9)     

 
 

[ ]∫
π θ−αα≈ 2

0 dh�sinLsecLh�
2
1V                                                                    (3.10)     

 
      

[ ]h�sinLsecLh�V −ααπ≈                                                                                 (3.11)     
 
 



 7

 
For a thin shell  αsinL >> h� , 
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