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Understanding geometric figures, especially three-dimensional shapes like rectangular prisms, is
fundamental in both mathematics and everyday spatial reasoning. In this article, we will explore the
characteristics of a rectangular prism, analyze the concept of slicing figures horizontally, and learn
how to identify figures that are not formed by such horizontal slices. Whether you're a student

preparing for geometry tests or an educator creating instructional materials, this comprehensive
guide will clarify these concepts and help you master the identification process.

What Is a Rectangular Prism?

Before diving into the specifics of slicing and figure identification, it's essential to understand what a
rectangular prism is.

Definition and Characteristics

A rectangular prism, also known as a cuboid, is a three-dimensional solid object with six rectangular
faces. The key features include:

1. Faces: 6 rectangular faces, with opposite faces being equal in size and shape.

2. Edges: 12 edges where two faces meet.

3. Vertices: 8 vertices or corner points.

4. Right Angles: All angles between faces are right angles (90 degrees).

5. Parallel Faces: Opposite faces are parallel.

Visualizing a common cardboard box or a brick can help solidify this concept. The uniformity of
rectangular faces and right angles are distinctive features.



Common Examples of Rectangular Prisms

- Shipping boxes

- Books

- Cereal boxes

- Bricks

- Some storage containers

Understanding Horizontal Slices in Geometric Figures

A primary concept in geometric analysis is the idea of slicing a shape, particularly a solid figure, with
a plane.

What Is a Horizontal Slice?

A horizontal slice is a cross-sectional cut made parallel to the base of a three-dimensional object.
When you imagine slicing a loaf of bread or a layered cake horizontally, the cut is parallel to the base
on which the object rests.

Characteristics of Horizontal Slices

- They are made parallel to the bottom face of the figure.
- The resulting cross-section is a two-dimensional shape.
- For a rectangular prism, a horizontal slice will always produce a rectangle if cut through the interior.

Implications for Shape Formation

- The shape of the cross-section depends on where the slice is made.

- If the slice is made at the top, bottom, or any interior level parallel to the base, the cross-section
remains a rectangle.

- Non-parallel slices produce different shapes, such as trapezoids or other polygons.

Identifying Figures NOT Formed by Horizontal Slices
Parallel to the Base

The core challenge here is to determine which figures do not result from a horizontal slice parallel to
the base of a rectangular prism.



Visual and Conceptual Approach

- Understand that a figure formed by a horizontal slice parallel to the base will have specific
characteristics.

- The cross-sectional shape will be a rectangle, matching the shape of the base.

- Any figure that appears to have irregular edges, sloped sides, or non-rectangular cross-sections is
likely not formed by such a slice.

Common Figures NOT Formed by Horizontal Slices

- Figures with sloped or angled sides
- Figures with irregular or curved surfaces
- Shapes that are truncated or skewed

Examples of Figures That Are NOT Formed by
Horizontal Slices Parallel to the Base

Below are typical figures that do not result from horizontal slices parallel to the base:

1. Triangular Prisms with Inclined Faces

- These are three-dimensional figures with triangular bases.

- If the triangular faces are inclined, slicing horizontally will not produce the entire figure.

- The cross-section at a certain height may be a rectangle, but the overall figure is not a rectangular
prism.

2. Figures with Sloped or Angled Sides

- Examples include truncated pyramids or frustums.
- When sliced horizontally, these figures yield rectangles or trapezoids, but the original figure is not a
rectangular prism.

3. Irregular Polyhedra

- Shapes with non-uniform faces, curves, or irregular angles.
- Horizontal slicing in such figures produces various polygonal cross-sections, not rectangles.

4. Curved or Cylindrical Figures

- Cylinders, cones, or other curved objects.
- Horizontal slices produce circles or elliptical cross-sections; these are not rectangular.



How to Distinguish Figures NOT Formed by Horizontal
Slices Parallel to the Base

To effectively identify figures that do not result from such slicing, consider the following criteria:

Shape of Cross-Section

- If the cross-section is not a rectangle, the figure is likely not formed solely by horizontal slices
parallel to the base.
- Look for trapezoids, triangles, or irregular polygons.

Side Slopes and Angles

- Figures with sloped sides or inclined planes suggest non-parallel slicing.
- For example, truncated pyramids have sloped sides, indicating they are not simple rectangular
prisms formed by horizontal cuts.

Presence of Curves or Non-Rectilinear Edges

- Curved surfaces or edges imply the shape is not a rectangular prism.

Analysis of the Overall Shape

- Figures that are skewed, tapered, or irregular are not formed by pure horizontal slicing of a
rectangular prism.

Practical Examples and Visual Aids

To solidify understanding, let’s analyze specific figures and determine whether they are formed by
horizontal slices parallel to the base.

Example 1: A Perfect Rectangular Box

- Description: A standard cardboard box with rectangular sides.
- Cross-section at any interior level: Rectangle.
- Conclusion: This figure is formed by horizontal slices parallel to the base.



Example 2: A Truncated Pyramid

- Description: A pyramid with the top cut off, resulting in a smaller rectangle at the top.

- Cross-section: A rectangle, but the sides are sloped.

- Conclusion: Not formed by a simple horizontal slice of a rectangular prism; it is a different shape
altogether.

Example 3: A Cylinder

- Description: A round can or tube.
- Cross-section: Circle.
- Conclusion: Not formed by slicing a rectangular prism.

Example 4: An Inclined Cube

- Description: A cube tilted at an angle.

- Cross-section: Usually a parallelogram or other polygon, not a rectangle unless sliced exactly parallel
to the base.

- Conclusion: If the slice is not exactly parallel, the resulting cross-section is not a rectangle, so the
figure is not a rectangular prism.

Summary and Key Takeaways

- A rectangular prism has six rectangular faces, with opposite faces parallel and perpendicular to each
other.

- Horizontal slices parallel to the base produce rectangular cross-sections.

- Figures NOT formed by such slices often feature inclined sides, curves, or irregular shapes.

- Recognizing the shape of the cross-section and side slopes helps identify whether a figure results
from a horizontal slice.

- Visualizing slices and cross-sections is a helpful tool in geometric problem-solving.

Conclusion

Understanding the distinction between figures formed by horizontal slices parallel to the base and
those that are not is crucial in geometry. By analyzing the shape, side slopes, and cross-sectional
profiles of three-dimensional figures, you can accurately identify which shapes are not derived from
such slices. Mastery of this concept enhances spatial reasoning skills and prepares you for more
advanced geometric analysis.

Remember, when in doubt, visualize the figure in three dimensions, consider where the slice is made,
and examine the resulting cross-section. Whether dealing with simple rectangular prisms or more



complex polyhedra, these skills will serve as a foundation for further geometric exploration.

Note: For practice, try drawing various figures and sketching horizontal slices to see firsthand how
cross-sections change with different shapes. This active engagement will deepen your understanding
of the principles outlined above.

Frequently Asked Questions

What does it mean when a figure is described as a rectangular
prism?

A rectangular prism is a three-dimensional shape with six rectangular faces, right angles, and
opposite faces that are equal in size.

How can you identify if a figure is formed by a horizontal slice
parallel to its base?

A figure formed by a horizontal slice parallel to the base will have a cross-section that is a rectangle,
and the slicing plane runs parallel to the prism's base.

What are common features of figures NOT formed by a
horizontal slice parallel to the base?

Figures not formed by a horizontal slice often have irregular, non-parallel cross-sections or shapes
that are not rectangles, indicating the slice was made at an angle or from a different perspective.

Why are some figures not considered to be formed by a
horizontal slice parallel to a rectangular prism?

Because the cross-sections are not rectangles or are angled, meaning the slicing plane was not
parallel to the base, resulting in non-rectangular or irregular shapes.

Can a figure be a rectangular prism but not be formed by a
horizontal slice parallel to the base?

Yes, if the figure is viewed from an angle or cut at an incline, the cross-section may not be parallel or
horizontal, so it wouldn't be considered a horizontal slice.

What are some visual clues to identify figures NOT formed by
a horizontal slice parallel to a rectangular prism?

Look for cross-sections that are trapezoids, triangles, or irregular shapes, or see if the slicing plane
appears angled rather than parallel to the base.



How should you select figures that are NOT formed by a
horizontal slice parallel in a multiple-choice question?

Identify figures where the cross-section is not a rectangle or where the slicing plane appears tilted or
angled, indicating it was not parallel to the base.

Additional Resources

This Figure Is A Rectangular Prism. Select ALL Figures That Are NOT Formed By A Horizontal Slice
Parallel

Introduction

Understanding the properties and cross-sectional views of three-dimensional geometric figures is
fundamental in geometry, especially when analyzing solids like rectangular prisms. A rectangular
prism, often called a cuboid, is a six-faced polyhedron with rectangular faces. It is characterized by its
length, width, and height, with all faces being rectangles.

In many geometric problems, especially those involving slicing or cross-sections, it's crucial to
distinguish between the figures that are formed when a solid is sliced in specific ways. Here, the focus
is on identifying figures that are not formed by a horizontal slice parallel to the base of a rectangular
prism. This involves understanding the nature of such slices and how they influence the shape of the
resulting cross-sectional figure.

This comprehensive review will explore the properties of rectangular prisms, the concept of slicing,

the types of cross-sections produced by different cuts, and how to identify figures that are not
produced by a horizontal slice parallel to the base.

Understanding Rectangular Prisms

Definition and Properties

A rectangular prism is a three-dimensional figure with the following key features:
- Faces: Six faces, all rectangles.

- Edges: Twelve edges, with three pairs of opposite edges equal in length.

- Vertices: Eight vertices, where edges meet.

- Parallel Faces: Opposite faces are parallel rectangles.

- Right Angles: All faces meet at right angles.

Dimensions

A rectangular prism is defined by its three dimensions:

- Length (l): The measurement of the prism along the x-axis.



- Width (w): The measurement along the y-axis.
- Height (h): The measurement along the z-axis.

Orientation
- The base usually refers to the face lying in the horizontal plane (assuming a standard orientation),

often the face with dimensions length and width.
- The height extends vertically from the base to the top face.

Cross-Sections of a Rectangular Prism
Slicing and Cross-Sections
When slicing a rectangular prism, the shape of the resulting cross-section depends on:

- The orientation of the cut.
- The direction of the slicing plane relative to the prism's axes.
- The location of the cut within the prism.

Types of Cross-Sections

1. Horizontal Slices (Parallel to the Base):

- Cut is made parallel to the bottom and top faces.

- The resulting cross-section is always a rectangle identical in shape to the base.
- These are parallel slices and are straightforward to analyze.

2. Vertical Slices (Perpendicular to the Base):
- Cut is made perpendicular to the base (e.g., along the length or width).
- The shape of the cross-section is generally a rectangle or a square, depending on the cut.

3. Oblique or Diagonal Slices:
- Cut is made at an angle to the base, neither parallel nor perpendicular.

- The resulting cross-section can be a parallelogram, triangle, or other polygons, depending on the
angle and position of the slice.

Focused Analysis: Horizontal Slices Parallel to the Base

Characteristics

- When a cut is parallel to the base, the cross-section is a rectangle congruent to the base.

- The cross-sectional shape remains consistent regardless of where the slice is made along the height,
provided the cut remains parallel.

- These slices are often used to analyze height and volume in geometric problems.

Visual Representation

Imagine a box:



- Cutting horizontally through any part of the box produces a flat rectangle.
- Moving the cut higher or lower does not change the shape; only the size may vary if the prism is not
a perfect cube.

Significance in Geometry Problems

- Horizontal slices are fundamental in calculating volumes, surface areas, and area of cross-sections.
- They are used in integral calculus for volume computation via the method of disks or washers.

Figures NOT Formed By a Horizontal Slice Parallel
Defining the Problem

The task is to identify figures that are not produced when a rectangular prism is sliced by a plane
parallel to its base. In other words, these figures are formed by cuts that are:

- At an angle (not parallel) to the base, or
- Along a vertical or diagonal plane, or
- Not strictly horizontal.

Types of Figures That Do Not Result from Horizontal Parallel Slices

1. Triangular Cross-Sections:

- Formed when slicing at an angle that intersects the prism in a manner that creates triangular
shapes.

- For example, slicing from one vertex on the base to a point on the top face not directly above or
below.

2. Parallelogram or Rhombus Cross-Sections:
- Result from oblique cuts at an angle that produces parallelogram-shaped cross-sections.

3. Pentagon or Hexagon Cross-Sections:
- When slicing at complex angles, especially through multiple faces, the cross-sectional shape can be
a polygon with more than four sides.

4. Irreqular or Trapezoidal Cross-Sections:
- When slicing in a manner that intersects the prism at an angle, the resulting figure may be a
trapezoid or other irregular quadrilaterals.

Examples of Figures NOT Formed by Horizontal Slices

- Diagonal slices along the length or width: These produce parallelograms, triangles, or irregular
polygons, not rectangles.

- Vertical slices perpendicular to the base: These may produce rectangles or squares, but not when
the slice is made at an angle or across a sloped face.

- Oblique or angled cuts: Such as slicing from one corner of the base to a non-vertical point on the top
face, resulting in non-rectangular polygons.



Visual and Conceptual Examples

Example 1: Oblique Slicing Produces Triangles
Suppose you slice a rectangular prism at an angle intersecting the top and side faces. The resulting
cross-section may be a triangle if the cut passes through three points on the faces.

Example 2: Slicing at an Angle Results in a Parallelogram
An inclined cut through the prism, not parallel to the base, yields a parallelogram, which is not a
rectangle and thus not formed by a horizontal slice.

Example 3: Cutting through the Corners
Slicing from a vertex on the bottom face to a point on the top face diagonally can produce irregular
polygons like pentagons or hexagons, which are not rectangles.

How to Determine if a Figure Is NOT Formed by a Horizontal Slice
Step-by-Step Approach

1. Identify the Cutting Plane:
- Is the plane parallel to the base? If yes, the figure is a rectangle.
- If no, proceed to the next step.

2. Analyze the Intersection Shape:
- Does the intersection form a rectangle? If yes, it's a horizontal slice.
- If no, then the figure is not formed by a horizontal slice.

3. Consider the Orientation of the Cut:
- Is the cut diagonal, vertical, or inclined at an angle? Such cuts typically produce polygons other than
rectangles.

4. Examine the Cross-Section:

- Check the number of sides, angles, and shape.

- If the shape is a triangle, parallelogram, trapezoid, or irregular polygon, it is not a figure generated
by a horizontal slice.

Summary of Key Indicators

- Not parallel to the base plane.

- Inclined or diagonal cuts.

- Results in non-rectangular polygons.

- Cross-sectional shape exhibits angles other than right angles or sides that are not equal in length (in
the case of rectangles).

Practical Applications and Significance

Understanding which figures are not formed by horizontal slices has real-world applications:



- Engineering and Manufacturing: Slicing objects at various angles to analyze internal structures.

- Architecture: Designing cross-sectional views that are not parallel to the foundation.

- Mathematics Education: Developing spatial reasoning skills by visualizing different cross-sections.

- Volume Calculation Techniques: Recognizing different shapes that result from various cuts, aiding in
applying integration or geometric formulas.

Summary and Key Takeaways

- A rectangular prism is a three-dimensional solid with rectangular faces, edges, and vertices.

- Horizontal slices, parallel to the base, always produce rectangular cross-sections identical to the
base.

- Figures not formed by such slices include triangles, parallelograms, trapezoids, and other polygons
resulting from inclined or diagonal cuts.

- The shape of the cross-section depends on the orientation of the slicing plane.

- Recognizing the difference between slices that produce rectangles and those that do not is crucial in
solving geometric problems involving cross-sectional areas, volumes, and spatial reasoning.

Final Thoughts

Mastering the distinction between figures formed by horizontal slices and those formed by inclined or
vertical cuts enhances one’s understanding of three-dimensional geometry. It is an essential skill for
students and professionals dealing with geometric modeling,
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