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Abstract: This article discusses the mutual positions of planes in space, their
geometric properties, and methods of analysis using analytical geometry. The cases
of parallel, coincident, and intersecting planes are examined, and the criteria for
determining these relationships are explained. In addition, methods for finding the
angle between planes and the practical significance of this topic are presented.
Understanding the mutual position of planes in spatial geometry serves as an
important theoretical foundation in fields such as engineering, architecture,

construction, and computer graphics.
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The study of planes and their relationships in three-dimensional space is one of
the important topics of analytical geometry. A plane is a two-dimensional geometric
object that extends infinitely in all directions within its dimensions. In spatial
geometry, determining the relative position of planes is essential for understanding

and solving various geometric and practical problems.

Two planes may have one of three possible mutual positions: they may
intersect, be parallel, or coincide. If the normal vectors of two planes are not
proportional, the planes intersect along a straight line. This line contains all points

that satisfy both plane equations simultaneously.

Parallel planes occur when their normal vectors are proportional, but the

equations of the planes are not identical. In such a case, the planes never intersect
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and maintain a constant distance from each other throughout space. Parallel planes
are frequently encountered in architectural structures, engineering designs, and
manufacturing processes.Coincident planes arise when all coefficients of their
equations are proportional. In this situation, both equations represent the same
geometric plane, and every point of one plane belongs to the other.An important
aspect of studying the mutual position of planes is determining the angle between
them. The angle between two planes is defined as the acute angle between their
normal vectors. If the normal vectors are perpendicular, the planes are also
perpendicular. The calculation of this angle is widely used in engineering drawing,
structural analysis, and computer-aided design. Analytical methods provide effective
tools for examining the relationships between planes. By comparing coefficients in
plane equations and analyzing normal vectors, it is possible to determine whether
planes intersect, are parallel, or coincide. These methods simplify the solution of
many complex spatial geometry problems.The practical applications of plane
relationships are extensive. In construction and architecture, engineers use plane
geometry when designing buildings, bridges, and other structures. In computer
graphics, planes are essential for modeling three-dimensional objects and virtual
environments. Similarly, in physics and engineering, many spatial models rely on
the principles governing the relationships between planes.Understanding the mutual
position of planes also contributes to the development of spatial reasoning skills. It
enables students and specialists to visualize geometric objects more effectively and

solve complex mathematical and technical problems with greater accuracy.
Conclusion

The mutual position of planes in space is one of the fundamental topics of
analytical geometry and provides a basis for determining the spatial arrangement of
geometric objects. Planes may intersect, be parallel, or coincide, and their

relationships can be identified through plane equations and normal vectors. This
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topic is significant not only in theoretical geometry but also in numerous practical
fields, including construction, engineering, computer graphics, and technology.
Knowledge of the mutual positions of planes enhances spatial thinking and supports

the effective solution of complex real-world problems.
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