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Understanding the concepts of volume and surface area is fundamental in geometry, especially when
designing and analyzing three-dimensional objects such as cylinders. In this article, we will explore
how to calculate the volume and surface area of two specific types of cylinders: those without bases,
often referred to as hollow or open-ended cylinders. We will focus on the case where the cylinders are
specified as 8 inches by 11 inches, discussing the mathematical principles involved, practical

applications, and how these calculations can be used in real-world scenarios.

Introduction to Cylinders and Their Properties

What is a Cylinder?

A cylinder is a three-dimensional geometric shape characterized by two parallel circular bases
connected by a curved surface. The key dimensions defining a cylinder are its radius (or diameter) and

height.

Types of Cylinders

Cylinders can be classified into different types based on their structure:



¢ Solid cylinders: Have a complete volume filled with material.
* Hollow cylinders (or cylindrical shells): Have a hollow interior, like pipes.

¢ Open cylinders: Have one or both bases removed, which is the case in our focus.

Understanding Cylinders Without Bases

Cylinders without bases lack one or both of the circular end caps. These are often used in applications

where only the curved surface is relevant, such as in certain piping systems or artistic sculptures.

Types of Base Removal

¢ Open-ended cylinders: Both bases are removed, leaving only the curved surface.

¢ Cylinders with one base removed: Only one end is open.

In our case, the focus is on cylinders without bases, which typically means the curved surface alone,

or possibly a hollow cylinder with open ends.

Calculating Volume of Cylinders Without Bases



Standard Volume Formula for Fully Enclosed Cylinders

The volume \( V \) of a complete solid cylinder with radius \( r \) and height \( h'\) is given by:

\[
V =\pi 2 h
\]

This formula calculates the space occupied within the two circular bases.

Volume of Cylinders Without Bases

When bases are removed, the concept of volume depends on whether the cylinder is hollow or simply
open at the ends. For a hollow or open-ended cylinder, the volume is typically considered as the

volume of the material if the cylinder has thickness, or the internal volume if hollow.

Scenario 1: Hollow Cylinder with Thickness

Suppose we have a hollow cylinder with outer radius \( R \) and inner radius \( r \), and height \( h'\).

Its volume is:

\[

V =\pi (R"2-r"2) h

\]

Scenario 2: Open Cylinder with No Bases

If the cylinder is open at both ends and solid, the volume is the same as a full cylinder:

\[
V =\pi 2 h



\

But if it’s hollow, the volume is as above.

Applying to Our Example:

Given the dimensions "8 inch by 11 inch," if these are the diameter and height, then:

- Diameter \( d = 8\) inches, so radius \( r = \frac{d}{2} = 4 \) inches.
- Height \( h = 11 \) inches.

The volume of the solid cylinder (with bases) is:

\[
V =\pi r2 h = \pi \times 42 \times 11 = \pi \times 16 \times 11 = 176 \pi \text{ cubic inches}
\]

which numerically approximates to:

\[

V \approx 176 \times 3.1416 \approx 553.77 \text{ in}*3

\

For cylinders without bases:

- If the cylinder is hollow with a certain wall thickness, the inner and outer radii determine the volume.
- If the bases are removed, the volume calculation depends on the purpose, but typically, if the object

is hollow, only the volume of the material or the hollow space is considered.



Calculating Surface Area of Cylinders Without Bases

Standard Surface Area Formula for Complete Cylinders

The surface area \( A \) of a solid cylinder with both bases is:

\[
A=2\pir2+2\pirh
\]

-\( 2 \pi r2\) accounts for the top and bottom bases.

-\( 2 \pi r h'\) accounts for the lateral (side) surface.

Surface Area of Cylinders Without Bases

When bases are omitted, the surface area includes only the lateral surface, which is:

\[
A_{lateral} = 2 \pir h
\]

If the cylinder is hollow with a thickness, then the surface area would involve the lateral surfaces of

both the inner and outer surfaces, as well as the edges where the bases would have been attached.
Applying to Our Example:
Using the earlier radius \( r = 4 \) inches and height \( h = 11 \) inches, the lateral surface area is:

\[

A {lateral} = 2 \pi r h = 2 \pi \times 4 \times 11 = 88 \pi \text{ square inches}



\]

which approximates to:

\[

A_{lateral} \approx 88 \times 3.1416 \approx 276.46 \text{ in}"2

\

This is the surface area of the curved side when the bases are absent.

Practical Applications and Real-World Considerations

Understanding the volume and surface area of cylinders without bases has numerous applications

across various industries:
e Piping and Plumbing: Pipes are often hollow cylinders without bases, requiring calculations for
material estimates and flow capacity.

* Manufacturing: When creating hollow cylindrical parts, knowing the surface area helps in coating

or painting estimates.

e Architecture: Open-ended cylinders are used in structural elements, where material optimization

depends on surface area and volume calculations.

¢ Art and Sculpture: Designing hollow cylindrical sculptures involves understanding the surface

and internal volume for material management.



Additional Factors to Consider

Material Thickness

When dealing with hollow cylinders, the wall thickness significantly impacts volume and surface area
calculations. The inner and outer radii determine these properties, and precise measurements are

essential for accurate calculations.

Open vs. Closed Cylinders

Depending on whether the ends are open or closed, the surface area calculations differ. For example:
- Open-ended cylinders omit the top and bottom areas.

- If the cylinder is closed, total surface area includes both the lateral surface and the bases.

Unit Conversions and Practical Measurements

Always ensure unit consistency when calculating and interpreting these measurements. Converting

between inches, centimeters, and meters is common in engineering and manufacturing contexts.

Conclusion

Calculating the volume and surface area of cylinders without bases, especially for specific dimensions
like 8 inches by 11 inches, provides valuable insights for practical applications. Whether designing
piping systems, manufacturing hollow components, or creating artistic sculptures, understanding these
geometric properties ensures efficiency, accuracy, and optimal resource utilization. By mastering the
formulas and concepts discussed, engineers, designers, and students can confidently analyze and

work with cylindrical shapes in various real-world scenarios.



Frequently Asked Questions

What is the volume of a cylindrical container with a diameter of 8
inches and height of 11 inches?

The volume V is calculated using V = I:lrzh. With diameter 8 inches, radius r = 4 inches. So, V = D X

42 x 11 [1 3.1416 x 16 x 11 L] 554.96 cubic inches.

How do you find the surface area of a cylindrical shape without bases?

For a cylinder without bases, the surface area is the lateral surface area, calculated as 2|:|rh. Using r =

4 inches and h = 11 inches, surface area I] 2 x3.1416 x 4 x 11 D 277.25 square inches.

What are the different types of cylinders we can make with given
dimensions?

Based on the dimensions, we can make open cylinders without bases, such as a hollow tube or a

container with only the side surface and one or both open ends, depending on the design.

How does changing the height of the cylinder affect its volume and
surface area?

Increasing the height increases both the volume (since V [l h) and the lateral surface area (since LSA

[l h). Conversely, decreasing height reduces both measurements proportionally.

Can we calculate the volume of two identical cylinders combined?

Yes, the total volume is simply twice the volume of one cylinder. For the given dimensions, total

volume = 2 x 554.96 I:l 1109.92 cubic inches.



What considerations are important when designing cylinders without
bases?

Key considerations include ensuring structural stability, understanding the effects on surface area and

volume, and determining whether the open ends are to be sealed or left open for specific applications.

How does the surface area of a cylinder without bases compare to

that with bases?

A cylinder without bases has less surface area because it excludes the top and bottom circles, leaving
only the lateral surface area. Including bases adds the area of both circles (2|:|r2) to the total surface

area.

What practical applications might involve making two cylinders
without bases?

Applications include creating open containers, pipes, or tubes in manufacturing, where open-ended

cylindrical shapes are needed for fluid flow, storage, or structural purposes.

Additional Resources

Volume and Surface Area: We Can Make Two Circular Cylinders Without Bases as Follows: An 8-inch

by 11-inch Example

Understanding the concepts of volume and surface area is fundamental in the fields of geometry,
engineering, and design. These measurements help us determine how much space an object occupies
and how much material is needed to cover or construct it. In this article, we'll explore the intriguing
problem of creating two circular cylinders without bases, using an example dimension of 8 inches by
11 inches. This scenario not only illustrates core principles but also demonstrates how to approach

complex geometric problems systematically.



Introduction to Cylinders and Their Properties

Before delving into the specifics, let's clarify what a cylinder is in geometric terms. A standard cylinder
is a three-dimensional shape with two parallel circular bases connected by a curved surface. When a
cylinder lacks bases, it is essentially a hollow tube or open-ended cylinder, which can be thought of as

a segment of a full cylinder missing its top and bottom surfaces.

Key Properties:

- Radius (r): Distance from the center of the circular base to its edge.

- Height (h): Distance between the two bases (or the length of the side when unrolled).
- Lateral Surface Area (LSA): The area of the side surface, without the bases.

- Total Surface Area (TSA): The sum of lateral surface area and the areas of the bases.

- Volume (V): The space enclosed within the cylinder.

In our scenario, because the cylinders are without bases, calculations focus on the lateral surface area

and volume (if the material is distributed throughout the entire volume).

The Challenge: Creating Two Circular Cylinders Without Bases

Given the dimensions—8 inches by 11 inches—our goal is to understand how these dimensions relate

to the creation of two such cylinders, and how their volume and surface area compare or combine.

But what exactly do these dimensions refer to? Are they:
- The diameter and height?
- The length and width of a rectangular sheet used to form the cylinders?

- Or some other measurements?



Assumption: For this guide, we'll interpret the 8-inch by 11-inch dimensions as the dimensions of a
rectangular sheet of material used to form the cylinders, with the goal to produce two hollow, open-

ended cylinders (without bases) from this sheet.

Step 1: Visualizing the Construction of the Cylinders

Imagine you have a rectangular sheet measuring 8 inches by 11 inches. To create a hollow, open-
ended cylinder:

- You cut a rectangular strip from the sheet.

- Roll it into a circular shape to form the side surface.

- Secure the edges to form the cylinder, without attaching bases.

Since there's no mention of the thickness of the material or whether multiple sheets are used, we’ll

treat the sheet as a flat surface that can be cut and rolled.

Key considerations:
- The length of the sheet corresponds to the circumference of the cylinder’s base.

- The width of the sheet corresponds to the height of the cylinder.

Step 2: Forming a Single Cylinder from the Sheet

Suppose we decide:
- The length of the sheet (11 inches) forms the circumference of the cylinder.

- The width of the sheet (8 inches) forms the height.

Calculating the radius:

\[



\text{Circumference} = 2\pi r \Rightarrow r = \frac{\text{Circumference}}{2\pi}
\

\[

r = \frac{11\, \text{in}}{2\pi} \approx \frac{11}{6.2832} \approx 1.75\, \text{in}
\]

Cylinder dimensions:
- Radius: approximately 1.75 inches

- Height: 8 inches

Step 3: Creating Two Cylinders

Since the sheet can be split or used to form two cylinders, there are two main approaches:

Approach A: Cut the sheet into two strips, each forming one cylinder

- Each strip would have a length less than or equal to 11 inches.
- For equal cylinders, divide the length (11 inches) into two parts:
- 5.5 inches each (assuming the sheet is cut along its length).

- Using the same logic, each strip's length would be 5.5 inches, forming a smaller circumference.

Calculating the radius for each:

\[

r = \frac{5.5}{2\pi} \approx \frac{5.5}{6.2832} \approx 0.875\, \text{in}
\]

Resulting dimensions:
- Radius: approximately 0.875 inches

- Height: 8 inches



Total material used:
- Each strip: 5.5 inches by 8 inches.

- Total: 11 inches by 8 inches (matching the original sheet).

Step 4: Computing Volume and Surface Area

Let's analyze the volume and surface area for each cylinder, then consider the total.

Volume (without bases):

\[

V = \text{Area of the side surface} \times \text{thickness}

\

Assuming the material is uniform and thin, and focusing on lateral surface:

\[

V = \text{Area of the lateral surface} \times \text{thickness}

\

However, if the goal is to find the theoretical volume of the hollow cylinder (if filled with some fluid), the

volume is:

\[

V =\pir"2 h
\]

For the larger cylinder (from 11-inch length):



\[

V_{large} = \pi (1.75)*2 \times 8 \approx 3.1416 \times 3.0625 \times 8 \approx 3.1416 \times 24.5
\approx 76.96\, \text{in}"3

\

For the smaller cylinder (from 5.5-inch length):

\[

V_{small} = \pi (0.875)*2 \times 8 \approx 3.1416 \times 0.7656 \times 8 \approx 3.1416 \times 6.125
\approx 19.23\, \text{in}"3

\

Total volume of both cylinders:

\[

V_{total} = 76.96 + 19.23 \approx 96.19\, \text{in}*3
\]

Step 5: Calculating Surface Area

Since the cylinders lack bases, their surface area comprises only the lateral surface:

\[

\text{Lateral Surface Area} = 2\pir h

\

For the larger cylinder:

\[



LSA_{large} = 2 \pi \times 1.75 \times 8 \approx 2 \times 3.1416 \times 1.75 \times 8 \approx 6.2832
\times 1.75 \times 8

\

\[

= 6.2832 \times 14 \approx 87.96\, \text{in}"2

\]

For the smaller cylinder:

\[

LSA {small} = 2 \pi \times 0.875 \times 8 \approx 6.2832 \times 0.875 \times 8
\

\[

= 6.2832 \times 7 \approx 43.98\, \text{in}"2

\]

Total lateral surface area:

\[

LSA_{total} \approx 87.96 + 43.98 \approx 131.94\, \text{in}"2
\]

Step 6: Practical Considerations and Design Implications

This analysis demonstrates how to use given dimensions to construct two hollow cylinders without

bases, calculating their combined volume and surface area. Such calculations are essential in:

- Manufacturing: Estimating material requirements.

- Design: Optimizing dimensions for strength or capacity.



- Education: Teaching geometric relationships through practical examples.

Alternative Approach: Creating Equal Cylinders

If instead, the goal is to make two identical cylinders from the 8-inch by 11-inch sheet, then:

- Each would have a circumference of approximately 5.5 inches (from splitting the 11-inch length).
- Radius: approximately 0.875 inches.

- Height: 8 inches (using the width).

This approach emphasizes resource efficiency and symmetry.

Summary and Key Takeaways

- Constructing cylinders from rectangular sheets involves understanding how dimensions translate into
radius, height, and material distribution.

- Calculations of volume and surface area depend on whether the cylinders are complete or hollow,
with or without bases.

- Splitting the sheet into parts allows for creating multiple cylinders, each with predictable dimensions.
- Practical applications include manufacturing, packaging, and educational demonstrations of geometric

principles.

Final Note

While this guide focused on a specific example—an 8-inch by 11-inch sheet used to make two circular



cylinders without bases—the underlying principles extend broadly. Whether designing cans, pipes, or
artistic sculptures, understanding how to manipulate dimensions to achieve desired volume and

surface area is a vital skill in both theoretical and applied geometry.

By mastering
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