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Area Moments of Inertia
The concept is also referred to as the second moment of area. It is considered a geometrical property of an area that helps in the determination and the portrayal of the distribution of its points in reference to the arbitrary axis (Weidauer et al., 2014). Two denotations of the area moments of inertia exist based on the position of the axis against the plane. When the arbitrary axis lies in the plane, the denotation used is I. On the other hand, the denotation J is used when it comes to the arbitrary axis that is positioned perpendicularly to this plane. 
In this case, the area of moment of inertia is identified through carrying out computations, which involve multiple integral over the object being considered. The dimension of the area of moments of inertia as considered to the fourth power is L (length). The application of the area of moments of inertia is highly associated with structural engineering using a beam (Ulbig et al., 2014). The area of moments of inertia of a beam in this field of study is considered to a property that is significant when the computations of the deflection of the beam. The calculations help to identify the stress that is applicable at the beam especially a moment applicable to the beam. 
Apparently, the second movement of area is associated with the planar second moment of area whereby an insight is provided about the resistance of the beam to the ultimate effect of bending. The resistance arises because of the fact that the second moment of area as identified through the planar must have a force or in some cases a distributed load on a perpendicular position and the load should be neutral to the arbitrary axis (Weidauer et al., 2014). The neutrality is considered perpendicular position because it serves the function of the shape of the beam thereof. In comparison with the planar second moment of area, the other aspect considered when exploring the area moments of inertia is the polar concept. In the polar area of moments of inertia, the insight provided herein regarding the deflection of the beam in question offers the resistance of the beam in regards to the deflection experienced on the torsional.  The torsion deflection achievable in the second moment of area as identified in the field of structural engineering is associated the application of a moment considered parallel to the beam’s cross-section (Ulbig et al., 2014). Similar to the function identified in the planar concept of the area of moment of inertia, the polar concept serves the same function of the shape of this beam whose resistance is being measured. 
Apart from the field of structural engineering, the area of moments of inertia is applicable in different disciplines whereby the property the deflection characterized herein as identified under loading in reference to a two-dimensional shape (Weidauer et al., 2014). For instance in physics, it is applicable when it comes to the determination of the mass of the second moment of area. The denotation of this concept in this discipline is ‘dA’ and it is calculated when referenced against a two dimensional cross-section and the distance that exist from the arbitrary axis on the beam (Ulbig et al., 2014). The arbitrary axis in this discipline and others is identifiable as the rotational axis as compared to the three-dimensional space that the object in question occupies thereof. The formula for calculation the are of moment of inertia, therefore, is identified as: 
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The second moment of area for an arbitrary shape R with respect to an arbitrary axis BB’ is defined as
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