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Abstract

Integration is a fundamental concept in mathematics, with applications that extend beyond theoretical aspects into

various fields such as physics, engineering, economics, and meteorology. Given that ordinary or linear integration fails
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for functions defined in two variables, especially in finding areas, centroids, and moments of inertia for irregular
regions where the continuous function may be non-integrable, the necessity for double integration arises, which play
a crucial role in addressing such issues. This paper aims to highlight the importance of double integration by reviewing
a set of fundamental applications that illuminate some of its uses in the fields of physics and engineering, along with
providing illustrative examples, to answer the research question: What are the key applications of double integration?
The study begins with an introduction to integration and its types, followed by a definition of double integration and
an overview of its most important applications. Examples of volume calculations are presented to enhance geometric
understanding of space. The paper also discusses area calculations, which are vital in architectural design, and
examines mass calculations that facilitate the study of mass distribution in complex bodies and their dynamic aspects.
Additionally, the paper explores how to determine the center of mass for objects, emphasizing the importance of
double integration in analyzing stability and equilibrium in physical systems. Finally, the study addresses the
calculation of the moment of inertia, which is essential for understanding rotational motion and the dynamic
interactions of bodies. The paper concludes that double integration can be used as an effective method for solving

many problems related to the applications being studied.

Keywords: Applications, Double integration, Integration, Polar coordinates.
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