
European science international conference: 

THEORY OF SCIENTIFIC RESEARCHES OF WHOLE WORLD 

   

241 
 
 

 

COMBINATIONS OF SPATIAL SOLIDS 

 

Jumaev Asilbek Shuhrat ugli 

Science teacher at the Academic Lyceum of Termiz State University  

of Engineering and Agrotechnology. 

Tel: +998977280219 

asilbekjumayev05@gmail.com 

  

Abstract. Spatial solids are three-dimensional geometric figures that occupy space and 

have volume. The study of combinations of spatial solids plays an important role in 

geometry, engineering, architecture, and design. By combining different geometric solids, 

complex structures can be created that are both functional and aesthetically pleasing. This 

article discusses the concept of spatial solid combinations, their properties, practical 

applications, and methods of analysis. 
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Introduction 

Geometry is one of the oldest branches of mathematics and has played a fundamental 

role in the development of science and technology throughout history. Among its various 

fields, solid geometry focuses on the study of three-dimensional figures that occupy space 

and possess measurable volume. Unlike plane figures, which exist in two dimensions, 

spatial solids have length, width, and height, allowing them to represent real objects found 

in nature and human-made structures. Spatial solids include simple geometric bodies such 

as cubes, rectangular prisms, cylinders, cones, pyramids, and spheres. These solids serve 

as the basic building blocks for more complicated geometric structures. In everyday life, 

very few objects consist of a single geometric shape. Buildings, machines, vehicles, 

household appliances, and industrial products are usually composed of multiple solids 

combined together. Therefore, understanding how different spatial solids interact and 

combine is essential for solving practical geometric problems. The concept of combining 

spatial solids has become increasingly important in modern engineering and architectural 

design. Engineers frequently use combinations of geometric solids to model machine 

components, bridges, storage tanks, and mechanical systems. Architects utilize these 

combinations to create aesthetically pleasing and structurally stable buildings. In computer 
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graphics and three-dimensional modeling, complex virtual objects are generated 

through the combination and transformation of basic geometric forms. 

The study of spatial solid combinations also contributes significantly to mathematical 

education. It helps students develop spatial imagination, logical reasoning, and analytical 

skills. Through the investigation of combined solids, learners gain a deeper understanding 

of volume calculations, surface area determination, and geometric relationships between 

different figures. 

This article aims to explore the theoretical foundations of spatial solid combinations, 

discuss their mathematical properties, and examine their practical applications in various 

fields. 

Main Part 

Definition and Classification of Spatial Solids 

Spatial solids are three-dimensional geometric objects enclosed by surfaces. They can 

be classified into two major categories: 

Polyhedra 

Polyhedra are solids bounded by flat polygonal faces. Examples include: 

Cubes 

Rectangular prisms 

Pyramids 

Triangular prisms 

Hexagonal prisms 

These solids have edges, vertices, and faces that can be precisely measured and 

analyzed. 

Solids of Revolution 

Solids of revolution are generated by rotating a plane figure around an axis. Examples 

include: 

Cylinders 

Cones 

Spheres 

These figures possess curved surfaces and are commonly encountered in engineering 

and manufacturing.Both categories serve as fundamental components for creating 

combined geometric structures. 

Concept of Spatial Solid Combinations 

A combination of spatial solids is formed when two or more geometric bodies are 

connected, intersected, or modified to create a new three-dimensional figure. Such 

combinations allow mathematicians and engineers to represent complex real-world objects 

more accurately. 
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There are three primary methods of combining solids: 

Union of Solids 

The union operation joins two or more solids into a single body. For example, a cylinder 

attached to a rectangular prism can represent a water storage facility. 

Intersection of Solids 

The intersection operation identifies the common region shared by multiple solids. This 

method is important in advanced geometric modeling and engineering analysis. 

Difference of Solids 

The difference operation removes one solid from another. Examples include drilling 

cylindrical holes through blocks or creating hollow structures. 

These operations form the basis of constructive solid geometry (CSG), which is widely 

used in computer-aided design (CAD). 

Mathematical Analysis of Combined Solids 

One of the primary objectives in studying spatial solid combinations is determining their 

geometric characteristics. 

Volume Calculation 

Volume represents the amount of space occupied by a solid. 

For non-overlapping solids: 

[V_{total}=V_1+V_2+V_3+\cdots+V_n] 

If portions overlap, the volume of the overlapping region must be subtracted: 

[V_{total}=V_1+V_2-V_{intersection}] 

Accurate volume calculations are essential in construction, manufacturing, and material 

estimation. 

Surface Area Calculation 

The total surface area of a combined solid depends on the exposed surfaces. Internal 

contact surfaces between connected solids are excluded. 

The calculation requires: 

1. Determining the surface area of each individual solid. 

2. Identifying shared contact regions. 

3. Subtracting hidden surfaces from the total. 

This process is particularly important in painting, coating, and packaging industries. 

Center of Mass 

In engineering applications, combined solids are often analyzed to determine their center 

of mass. This property affects balance, stability, and structural performance. 

Examples of Combined Spatial Solids 

Example 1: Cube and Hemisphere 

Consider a cube of side length (a) with a hemisphere placed on its upper face. 
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The volume of the cube is: 

[V_{cube}=a^3] 

The volume of the hemisphere is: 

[V_{hemisphere}=\frac{2}{3}\pi r^3] 

The total volume becomes: 

[V_{total}=a^3+\frac{2}{3}\pi r^3] 

Such structures are commonly found in dome-shaped architectural designs. 

Example 2: Cylinder and Cone 

A cone placed on top of a cylinder forms a geometric model similar to a tower or silo. 

The combined volume is: 

[V=\pi r^2 h_1+\frac{1}{3}\pi r^2 h_2] 

where: 

• (r) is the common radius, 

• (h_1) is the height of the cylinder, 

• (h_2) is the height of the cone. 

Example 3: Prism with Cylindrical Hole 

A rectangular prism containing a cylindrical hole demonstrates the difference operation. 

The total volume is: 

[V=V_{prism}-V_{cylinder}] 

Such models frequently appear in mechanical engineering. 

Applications of Spatial Solid Combinations 

Architecture 

Modern architectural structures rarely consist of a single geometric form. Architects 

combine cylinders, prisms, pyramids, and spheres to create innovative buildings and 

monuments. 

Engineering 

Mechanical components often consist of multiple geometric solids joined together. 

Accurate geometric modeling improves efficiency and reduces production costs. 

Construction 

Construction projects rely on volume calculations to estimate concrete, steel, and other 

materials. Combined solid analysis helps optimize resource allocation. 

Computer Graphics 

Three-dimensional animation and virtual reality systems use combinations of basic 

solids to generate realistic objects and environments. 

Manufacturing 

Industrial designers employ combined geometric models to create products with both 

functional and aesthetic value. 
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Education 

Studying combined solids enhances students' understanding of geometry and 

develops visualization skills necessary for advanced mathematical learning. 

Advantages of Studying Spatial Solid Combinations 

The investigation of combined spatial solids provides several benefits: 

Improves spatial reasoning abilities. 

Enhances problem-solving skills. 

Supports engineering and architectural design. 

Facilitates accurate mathematical modeling. 

Contributes to technological innovation. 

Strengthens understanding of volume and surface area concepts. 

As technology continues to advance, the ability to analyze and construct complex 

geometric structures becomes increasingly important. 

Conclusion 

Combinations of spatial solids constitute an important area of three-dimensional 

geometry. They enable the representation of complex objects through the integration of 

simpler geometric bodies. Understanding the principles of union, intersection, and 

difference operations allows mathematicians, engineers, architects, and designers to solve 

practical problems effectively. The study of combined solids provides essential tools for 

calculating volume, surface area, and structural properties while supporting advancements 

in architecture, engineering, manufacturing, and computer graphics. Consequently, spatial 

solid combinations remain a vital topic in both theoretical mathematics and real-world 

applications. 
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