
Problem Based on 

Conservation of 
Angular Momentum



QUESTION:

A rod of length ‘L’ and mass 
‘M’ is hinged at point O. A 
small bullet of mass ‘m’ hits 
the rod as shown in fig. The 
bullet gets embedded in the 
rod. Find angular velocity of 
the system just after impact.





Lets start here…..

According to the law of conservation of 
angular momentum, angular momentum of 
the bullet-rod system. 

Before impact, only bullet is moving. 
Therefore, initial angular momentum of the 
system,

𝑳𝒊 = 𝒎𝒗 × 𝑳 + 𝑰𝝎 = 𝒎𝒗𝑳 + 𝟎
𝑳𝒊 = 𝒎𝒗𝑳



After the bullet gets embedded, suppose 
that the system acquires angular velocity 
equal to ω. 



Let I be the moment of inertia of the 
bullet-rod system about the axis through 
the point O. 

Then, final angular momentum of the 
system

𝑳𝒇 = 𝑰𝝎



Now,

I = M.I. of bullet about axis through O  + M.I.   
of rod about the axis through O

= 𝒎𝑳𝟐 +
𝟏

𝟑
𝑴𝑳𝟐

=
𝑴+ 𝟑𝒎

𝟑
𝑳𝟐

∴ 𝑳𝒇 =
𝑴+𝟑𝒎

𝟑
𝑳𝟐𝝎



Now, by conservation of angular 
momentum, 

𝒎𝒗𝑳 =
𝑴+𝟑𝒎

𝟑
𝑳𝟐𝝎

𝝎 =
𝟑𝒎𝒗

𝑴+𝟑𝒎 𝑳
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