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An open-top bin is to be made from a 32-inch by 42-inch piece of plastic by removing a
square from each. This task involves understanding the dimensions involved, the process of
removing the squares, and how these modifications influence the final shape and volume of the bin.
The goal is to create a functional, open-top container by strategically removing squares from each
corner of the rectangle, then folding or assembling the sides accordingly. This article explores the
geometric principles behind this design, calculations involved, and practical considerations for
constructing the bin.

Understanding the Basic Concept

The Starting Material and Objective
The initial material is a rectangular piece of plastic measuring 32 inches in height and 42 inches in
width. The objective is to transform this flat sheet into a three-dimensional bin with an open top,
suitable for holding items. The common method involves removing squares from each corner, which
allows folding up the sides to form the walls of the bin.

The Role of the Removed Squares
Removing a square from each corner creates flaps that can be folded upward to form the sides. The
size of each square directly influences the height of the walls and the overall capacity of the bin.
Properly choosing the size of these squares ensures the bin has desired dimensions and stability.

Designing the Bin: Geometric Considerations

Determining the Size of the Squares
Let’s denote the side length of each square removed from the corners as 'x' inches. The value of 'x'
must be less than half of the shorter side of the rectangle to ensure the flaps can fold up without



overlapping or collapsing.

Constraints on 'x'

Since the rectangle's height is 32 inches, and squares are removed from each corner, the
maximum size of 'x' must satisfy:

x < 32/2 = 16 inches

Similarly, for the width of 42 inches:

x < 42/2 = 21 inches

Therefore, the maximum size of 'x' is constrained by the smaller of these two, which is 16
inches.

Dimensions of the Folded Box
Once the squares are cut out and the sides are folded up, the dimensions of the bin are:

Height: x inches

Length: 42 - 2x inches

Width: 32 - 2x inches

Calculating the Volume of the Bin

Formulating the Volume Function
The volume (V) of the bin depends on the size of the cut-out squares, 'x'. It can be expressed as:

V(x) = (Length) × (Width) × (Height) = (42 - 2x) × (32 - 2x) × x

Expanding the Volume Equation
Expanding the expression:

V(x) = x × (42 - 2x) × (32 - 2x)



First, compute the product of the two bin dimensions:

(42 - 2x)(32 - 2x) = 42×32 - 42×2x - 2x×32 + 2x×2x
= 1344 - 84x - 64x + 4x²
= 1344 - 148x + 4x²

Therefore, the volume function becomes:

V(x) = x × (1344 - 148x + 4x²) = 1344x - 148x² + 4x³

Finding the Optimal Size of 'x'
To maximize the volume, differentiate V(x) with respect to 'x' and find critical points:

V'(x) = 1344 - 2×148x + 3×4x² = 1344 - 296x + 12x²

Set V'(x) = 0 to find critical points:

12x² - 296x + 1344 = 0

Divide through by 4 for simplicity:

3x² - 74x + 336 = 0

Apply the quadratic formula:

x = [74 ± √(74² - 4×3×336)] / (2×3)

Calculate discriminant:

D = 74² - 4×3×336 = 5476 - 4032 = 1444

Square root of discriminant:

√D = √1444 ≈ 38.02

Compute the two solutions:

x = [74 + 38.02] / 6 ≈ 112.02 / 6 ≈ 18.67 inches1.

x = [74 - 38.02] / 6 ≈ 35.98 / 6 ≈ 5.996 inches2.

Recall the constraints: x < 16 inches, so only x ≈ 5.996 inches is feasible for maximizing volume.

Interpreting the Results
The optimal size of the square to cut from each corner is approximately 6 inches to maximize the



volume of the bin. Cutting out squares of this size results in the most spacious open-top bin based on
the given dimensions.

Constructing the Bin: Practical Steps

Materials Needed

Plastic sheet measuring 32 inches by 42 inches

Measuring tape or ruler

Marker or pencil for marking

Scissors or utility knife for cutting

Adhesive or tape (if assembly requires)

Optional: Reinforcement materials for edges

Step-by-Step Assembly Process

Lay the plastic sheet flat on a clean surface.1.

Using the ruler and marker, measure and mark a 6-inch square from each of the four corners.2.

Cut out the four marked squares carefully with scissors or a utility knife.3.

Fold up the sides along the edges of the cut-out squares to form the walls of the bin.4.

Secure the folded sides with tape or adhesive if necessary to maintain the shape.5.

If desired, reinforce the edges or corners for added stability.6.

Design Variations and Considerations

Adjusting the Size of the Squares
While the calculations suggest an optimal size of approximately 6 inches for maximum volume,



practical considerations such as the strength of the plastic or specific use cases may lead to choosing
smaller or larger squares.

Impact on the Final Bin

Smaller squares result in a lower-sided bin with less volume but potentially more stability.

Larger squares increase the height of the bin but may compromise structural integrity or reduce
the base dimensions.

Material Strength and Durability
Ensure that the plastic material is sturdy enough to hold the contents without bending or tearing,
especially at the folded edges.

Conclusion

Transforming a rectangular sheet of plastic into an open-top bin by removing squares from each
corner is an elegant application of geometric principles and volume optimization. By carefully
selecting the size of the squares to cut—approximately 6 inches for the given dimensions—the
maximum capacity of the bin can be achieved while maintaining structural integrity. The process
involves precise measurement, careful cutting, and thoughtful assembly, resulting in a functional
container suited for various storage needs. Whether for practical applications or educational
demonstrations, understanding the geometric and mathematical foundations of this process enhances
both the design and construction of such bins.

Frequently Asked Questions

How do you determine the size of the square to cut from each
corner when making an open-top bin from a 32-inch by 42-
inch plastic sheet?
The size of the square is typically chosen based on the desired height of the bin's sides. To find it, you
need to consider the dimensions you want the bin to have after folding up the sides, often by solving
for the square size that maximizes volume or meets specific design criteria.

What are the steps to make an open-top bin from a 32-inch by



42-inch plastic sheet by removing squares from each corner?
First, measure and cut out a square of a specific size from each corner of the plastic sheet. Then, fold
up the sides along the edges of the cut squares to form the sides of the bin. Finally, secure or tape
the sides if necessary to complete the open-top bin.

How does changing the size of the cut-out square affect the
volume and stability of the bin?
Increasing the size of the cut-out squares raises the sides of the bin, increasing its volume up to a
point, but may reduce stability if the sides become too high relative to the base. Conversely, smaller
squares produce a lower-sided bin with less volume but more stability.

Can this method be used to create different sizes of bins, and
how do the dimensions change?
Yes, by selecting different square sizes to cut from each corner, you can create bins of varying
heights and volumes. The overall dimensions of the bin depend on the original sheet size minus twice
the cut-out square size in each direction.

What tools are recommended for removing the squares
precisely from the plastic sheet?
A sharp utility knife or scissors with a straight edge are recommended for precise cuts. Using a ruler
or measuring tape helps ensure accurate square dimensions before cutting.

Is it necessary to reinforce the edges or corners of the plastic
bin after cutting and folding?
While not always necessary, reinforcing the edges with tape or additional material can improve the
bin's durability and prevent tearing, especially if the plastic is thin or the bin will hold heavy items.

What are safety precautions to consider when cutting plastic
sheets for making a bin?
Always use a sharp blade and cut on a stable surface. Wear safety gloves to protect your hands from
cuts, and work in a well-ventilated area to avoid inhaling any fumes from plastic cutting or trimming.

How can the design of the open-top bin be optimized for
maximum capacity?
To maximize capacity, choose the largest possible square cuts that still allow the sides to fold up
securely without compromising stability. Calculus-based optimization or trial-and-error can help find
the ideal square size for the desired volume.
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---

Introduction

In the realm of DIY projects and practical engineering solutions, the process of transforming simple
materials into functional objects has long been a subject of both curiosity and ingenuity. One such
project involves creating an open-top bin from a piece of plastic measuring 32 inches by 42 inches, by
removing a square from each corner. This seemingly straightforward task encompasses principles of
geometry, material efficiency, and design considerations, making it a compelling case study for
review and analysis.

This article delves into the detailed process, mathematical reasoning, potential applications, and
practical implications of this project. We aim to provide an exhaustive exploration suitable for
enthusiasts, educators, and professionals interested in DIY manufacturing, waste management
solutions, or innovative material utilization.

---

Background and Context

The Significance of Simple Material Repurposing

Repurposing common materials like plastic sheets into functional objects is a cornerstone of
sustainable design. It reduces waste, minimizes costs, and fosters creativity. The process of cutting
and shaping plastic to produce containers, bins, or storage units is accessible to many, requiring only
basic tools and a clear understanding of geometric principles.

Typical Applications of DIY Plastic Bins

- Waste or recycling bins in homes or offices
- Storage containers for tools or supplies
- Educational models demonstrating geometric concepts
- Prototyping for larger manufacturing projects

Given the versatility and low-cost nature of such projects, understanding the detailed methodology is
highly valuable.

---

The Core Project: From Rectangular Plastic Sheet to Open-Top Bin

The Basic Concept

The project involves starting with a rectangular plastic sheet measuring 32 inches by 42 inches. To
create an open-top bin, the process involves:



- Removing a square section from each corner of the rectangle.
- Folding up the edges to form the sides.
- Securing or shaping the sides to produce the open-top container.

The critical component is determining the size of the square to be removed from each corner, which
directly influences the bin's dimensions and volume.

---

Geometric Foundations and Mathematical Analysis

Defining Variables

Let:

- The original rectangle be 32 inches (height) by 42 inches (width).
- The size of the squares cut from each corner be x inches.

The process involves:

- Cutting out a square of side length x from each corner.
- Folding up the sides along the cuts to form the bin.

---

Calculating the Final Dimensions

After removing the squares:

- The length of the bin (height) becomes x inches.
- The top opening dimensions are:

- Width: 42 - 2x inches
- Depth: 32 - 2x inches

This assumes the sides are folded upward at the cuts, and the cuts are made from the corners inward.

---

Determining the Optimal Square Size

Constraints for the Square Size

- The square size x must be positive and less than half of the shorter side to avoid overlapping cuts.

- Since the shortest side is 32 inches, x < 16 inches.
- To maximize the volume, x should be chosen to optimize the bin's capacity.

---

Volume Calculation



Assuming the bin is formed by folding up the sides:

- The internal volume (V) of the bin is:

\[
V = (\text{width}) \times (\text{depth}) \times (\text{height})
\]

- Which simplifies to:

\[
V(x) = (42 - 2x) \times (32 - 2x) \times x
\]

Expanding:

\[
V(x) = x ( (42 - 2x)(32 - 2x) )
\]

\[
V(x) = x ( 42 \times 32 - 42 \times 2x - 2x \times 32 + 4x^2 )
\]

\[
V(x) = x ( 1344 - 84x - 64x + 4x^2 )
\]

\[
V(x) = x ( 1344 - 148x + 4x^2 )
\]

\[
V(x) = 1344x - 148x^2 + 4x^3
\]

---

Optimization of Volume

Finding the Critical Point

To maximize V(x), differentiate with respect to x:

\[
V'(x) = 1344 - 296x + 12x^2
\]

Set derivative to zero:

\[



1344 - 296x + 12x^2 = 0
\]

Divide through by 4 for simplicity:

\[
336 - 74x + 3x^2 = 0
\]

Rearranged:

\[
3x^2 - 74x + 336 = 0
\]

Use quadratic formula:

\[
x = \frac{74 \pm \sqrt{(-74)^2 - 4 \times 3 \times 336}}{2 \times 3}
\]

Calculate discriminant:

\[
(-74)^2 = 5476
\]

\[
4 \times 3 \times 336 = 4032
\]

\[
\sqrt{5476 - 4032} = \sqrt{1444} = 38
\]

Compute solutions:

\[
x = \frac{74 \pm 38}{6}
\]

- First solution:

\[
x = \frac{74 + 38}{6} = \frac{112}{6} \approx 18.67
\]

- Second solution:

\[
x = \frac{74 - 38}{6} = \frac{36}{6} = 6



\]

Since x ≈ 18.67 exceeds the maximum possible (since x < 16 inches), discard the first solution.

Thus, the optimal x for maximum volume is approximately 6 inches.

---

Practical Implementation

Cutting and Assembly

Based on the calculation:

- Cut out squares of 6 inches from each corner.
- Fold up the sides along the cut edges.
- Secure the sides using adhesive, fasteners, or folding techniques suitable for the plastic material.

Final Dimensions

- The top opening will measure:

- Width: \(42 - 2 \times 6 = 30\) inches
- Depth: \(32 - 2 \times 6 = 20\) inches

- The height of the sides will be 6 inches.

Volume Estimate

\[
V(6) = 1344 \times 6 - 148 \times 36 + 4 \times 216
\]

\[
V(6) = 8064 - 5328 + 864 = 3600 \text{ cubic inches}
\]

This offers a practical, sizable bin suitable for various applications.

---

Material Considerations and Durability

Types of Plastic

- Polypropylene
- Polyethylene
- PVC

Each type offers different advantages regarding flexibility, strength, and ease of cutting.



Reinforcements and Stability

- Edging or rim reinforcement for structural integrity.
- Additional support in the form of braces or lining if used for heavy materials.

---

Potential Applications and Usage Scenarios

- Waste management: Small-scale recycling or trash bins.
- Storage solutions: Organizing tools, toys, or supplies.
- Educational tools: Demonstrating geometric and optimization concepts.
- Prototyping: Creating models for larger manufacturing processes.

---

Limitations and Design Considerations

- The material's flexibility affects the bin's shape and stability.
- Cutting accuracy impacts the final dimensions and sealing.
- The method of securing the sides influences durability.
- Environmental factors such as UV exposure can degrade plastic over time.

---

Conclusion

Transforming a 32-inch by 42-inch plastic sheet into an open-top bin by removing a square from each
corner is a straightforward yet mathematically rich project. Through geometric analysis and volume
optimization, an optimal cut size of approximately 6 inches maximizes capacity, resulting in a
practical container measuring 30 inches by 20 inches at the opening, with 6-inch-high sides.

This project exemplifies how simple geometric principles can be applied to practical design problems,
promoting sustainable material use and encouraging DIY ingenuity. Whether for educational
purposes, small-scale waste management, or creative experimentation, understanding the detailed
mathematics and mechanics behind such a task provides valuable insights for practitioners and
enthusiasts alike.

---
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