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Angular Momentum

Angular  momentum  is  given  by  the  moment  of  
linear  momentum about the fixed point

• It is also called moment of momentum. 

• It is denoted by 

•  𝐽 =  𝑟 × 𝑃

• It is a vector quantity and its direction is 

perpendicular to both  𝑟 and 𝑃.

• For a particle describing circular motion

• 𝐽 = 𝑚𝑟2𝜔 = 𝑚𝑣𝑟
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Angular Momentum of System of 
Particles

If 𝐽1, 𝐽2, 𝐽3

Are the angular momentum of different particles of the 
system about a fixed axis, then the angular 
momentum of whole system is given by

𝐽 = 𝐽1+𝐽2+𝐽3+..= 𝑟1 × 𝑃1 + 𝑟2 × 𝑃2 +

𝑟3 × 𝑃3 +⋯

Or,  𝐽 =  ( 𝑟 × 𝑃)

i.e. the angular momentum of the whole system about 
the point is the vector sum of the angular momentum 
of the individual particles about the point.
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Torque

Differentiating the equation  𝐽 =  𝑟 × 𝑃, we get

𝑑  𝐽

𝑑𝑡
=
𝑑

𝑑𝑡
 𝑟 × 𝑃 =

𝑑  𝑟

𝑑𝑡
× 𝑃 +  𝑟 ×

𝑑𝑃

𝑑𝑡

Now, 
𝑑  𝑟

𝑑𝑡
× 𝑃 =  𝑣 × 𝑚  𝑣 = 0

And 
𝑑𝑃

𝑑𝑡
-rate of change of linear momentum=  𝐹

So, 
𝑑  𝐽

𝑑𝑡
=  𝑟 ×

𝑑𝑃

𝑑𝑡
=  𝑟 ×  𝐹

The quantity  𝑟 ×  𝐹 is called torque (=moment of force)
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Thus the time rate of change of angular momentum 
gives the torque. 

Hence torque  𝜏 =  𝑟 ×  𝐹 =
𝑑  𝐽

𝑑𝑡

For a system of particles, 

 𝜏 =  𝑟 ×  𝐹
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