
It is a measure of an object’s resistance to changes to its rotation.  

•Also defined as the capacity of a cross-section to resist bending.  

•It must be specified with respect to a chosen axis of rotation.  

•It is usually quantified in m4 or kg.m2  

Moment of Inertia  

:  عزم القصور الذاتي  

مقياس مقاومة الجسم للتغيرات في هو 

 معدل دورانه



Rotating Stool 

The moment of inertia is large 
with the masses held out. For a 
given angular momentum, the 
angular velocity is relatively low. 

If the masses are pulled in, the 
moment of inertia is considerably 
decreased. Conservation of 
angular momentum dictates that 
the angular velocity must increase.  





* Moment of Inertia always positive  





The moment of area of an object about any axis parallel 
to the centroidal axis is the sum of MI about its centroidal 
axis and the product of area with the square of distance 
of from the reference axis.  

Parallel Axis Theorem 

𝐼 =  𝐼  + 𝐴 𝑑2 

d: is the perpendicular distance between the centroidal 
axis and the parallel axis.  



Moment of Inertia for Composite Figures 

𝐼𝑥 = 𝐼𝑥1 + 𝐼𝑥2 + 𝐼𝑥3 + −−−−− 
  

𝐼𝑦 = 𝐼𝑦1 + 𝐼𝑦2 + 𝐼𝑦3 + −−−−− 



Ex:  Find the moment of inertia for this figure 
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