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Area Moments of Inertia 
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SAMPLE PROBLEM A/1 

Determine the moments of inertia of the rectangular area about the centroidal x0- and y0-axes. 

Solution: a horizontal strip of area b*dy is chosen so that all elements of the 

strip have the same y-coordinate. 
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SAMPLE PROBLEM A/2 

Determine the moments of inertia of the triangular area about its base and 

about parallel axes through its centroid and vertex 

Solution: 
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SAMPLE PROBLEM A/3 

Calculate the moments of inertia of the area of a circle about a diametral 

axis  

Solution: 
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SAMPLE PROBLEM A/4 

Determine the moment of inertia of the area under the parabola about the x-

axis. Solve by using (a) a horizontal strip of area and (b) a vertical strip of 

area. 

Solution: 
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2. Vertical Strip 
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Prob. A/32 

Calculate the moments of inertia of the shaded area about the x- and y-axes, 

and find the polar moment of inertia about point O. 

Solution: 
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Polar Moments of Inertia: 
The moment of inertia of dA about the pole O (z-axis) is 

   ∫     ∫      ⏟    
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Radius of Gyration,k 
Is a measure of the distribution of the area from the axis in question. 
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Transfer of Axes(parallel-axis theorems) 
C: the centroid of the area. 
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The second integral is zero, since ∫         ̅  and  ̅ is automatically zero with the 

centroid on the  x0-axis. 
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Two points in particular should be noted. 

1. The axes between which the transfer is made must be parallel. 

2. One of the axes must pass through the centroid of the area. 

 

SAMPLE PROBLEM A/5 

Find the moment of inertia about the x-axis of the semicircular area. 

Solution. 
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Prob. A/5  

The moments of inertia of the area A about the parallel p- and p' -axes differ 

by 15*10
6 

mm
4
. Compute the area A, which has its centroid at C. 

Solution: 
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Prob. A/7  

Determine the polar moments of inertia of the semi-circular area about points A and B. 

Solution: 
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Prob. A/9  

Determine the polar radii of gyration of the triangular area about points O and A. 

Solution: 

Point A 
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Prob. A/13  

Determine the radius of gyration about a polar axis through the midpoint A of 

the hypotenuse of the right-triangular area. (Hint: Simplify your calculation by 

observing the results for a  30*40-mm rectangular area.) 

Solution: 
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Prob. A/17 

In two different ways show that the moments of inertia of the square area about the x- and  x'-

axes are the same. 

Solution: 
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Prob. A/23  

Determine the moment of inertia of the quarter-circular area about the 

tangent x' -axis. 

Solution: 
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Prob. A/33  

By the methods of this article, determine the rectangular and polar 

radii of gyration of the shaded area about the axes shown. 

Solution: 

For circular area,          

 
 

For half-circular area,         
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Moment of Inertia of Composite Areas 
 

Part Area, A          
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SAMPLE PROBLEM A/7 

Determine the moments of inertia about the x- and y-axes for the shaded area. Make direct use 

of the expressions given in Table D/3 for the centroidal moments of inertia of the constituent 

parts. 

Solution: 

 

 

 

 

 

 

 
Part  A,                    
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1.Rct. 80*60=4800   

 
     

  

 
              

            

                 

  
   

          

      

  
   

          

2. quarter-

circular 
     

 
 

      

   
    

  
  

        

    

  
 

       

                    
      

 (
 

  
 

 

  
)     

             

 (
 

  
 

 

  
)     

             

3. 
triangular 

      

 
 

      

  

 
        

  

 
  

        

                              

  
  

           

      

  
 

             

Sums                                             

 

   ∑    ∑   
                                   

   ∑    ∑   
                                 

                                          

   √
  
 
 √         

    
      

   √
  

 
 √        

    
      

   √
  
 
 √          

    
           

    
    

                  

 

 

 

 

 

 



Eng. Mechanics-Statics- 1st stage                                                                                                                             Lecturer: Dr. Bashar Abid Hamza 

Area Moments of Inertia                            9 

Prob. A/40  
The cross-sectional area of a wide-flange I-beam has the dimensions shown. Obtain a close 

approximation to the handbook value of by treating the section as being composed of three 

rectangles. 
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1.Rct. 159*460 
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2. Rct. 70.45*424.8 

= -29927 
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3. Rct. 70.45*424.8 

= -29927 
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Prob. A/41 
Determine the moment of inertia of the shaded area about the x-axis in two ways. The wall 

thickness is 20 mm on all four sides of the rectangle. 

 

 

 

 

 

Solution: way1 
Part  A,                    
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1.Rct. 200*360 

=72000 
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way2 
Part  A,                    
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1.Rct. (320*20)*2 
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