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Understanding the geometric modifications of a square can be both intriguing
and practical, especially when it involves cutting out specific sections. In
this comprehensive guide, we explore the scenario of a large square with side
lengths of 12 feet, from which four smaller squares measuring 2 feet by 2
feet are cut out at each corner. This problem not only involves geometric
calculations but also offers insights into real-world applications such as
designing custom-cut furniture, creating pathways, or planning construction
layouts. Whether you're a student, a professional, or someone interested in
geometry, this article provides detailed explanations, step-by-step
calculations, and practical insights into this geometric problem.

Understanding the Setup: The Large Square and
Its Cutouts

Initial Dimensions of the Large Square
The foundation of this problem is a large square with the following
properties:

Side Length: 12 feet

Area: 144 square feet (since 12 ft × 12 ft = 144 sq ft)

The Cutouts at the Corners
At each corner of the square, a smaller square measuring 2 feet by 2 feet is
cut out:

Number of cutouts: 4 (one at each corner)

Dimensions of each cutout: 2 feet by 2 feet

Area of each cutout: 4 square feet (2 ft × 2 ft)



Geometric Implications of the Cutouts

How the Cutouts Affect the Overall Shape
Removing four 2x2 squares from the corners alters the original square in
several ways:

The total area decreases by the combined area of the cutouts.1.

The resulting shape is a modified square with indentations at each2.
corner, creating a more complex polygon.

The cuts can influence perimeter calculations and potential applications3.
like path planning or material estimation.

Visualizing the Modified Shape
To better understand the changes:

Imagine starting with a perfect 12-foot square.

At each corner, a small square of 2-foot length is removed, creating a
notch or cutout.

The resulting shape resembles a larger square with four inward notches,
often called a "cut-out square" or a "re-entrant polygon."

Calculating the Remaining Area After the Cuts

Step-by-Step Area Calculation
To determine the remaining area after the cutouts:

Calculate the total area of the original square.1.

Calculate the total area of the four cutout squares.2.

Subtract the total cutout area from the original square's area.3.



Detailed Calculation

Original square area: 12 ft × 12 ft = 144 sq ft

Area of one cutout square: 2 ft × 2 ft = 4 sq ft

Total area of four cutouts: 4 × 4 sq ft = 16 sq ft

Remaining area: 144 sq ft – 16 sq ft = 128 sq ft

Result: The area of the modified shape after the four cutouts is 128 square
feet.

Understanding the New Shape: The "Modified
Square"

Perimeter Analysis
The perimeter of the original square is straightforward:

Perimeter of the original square: 4 × 12 ft = 48 ft

However, after cutting out the corners:

The perimeter increases because of the inward 'notches.'

Calculating the new perimeter involves summing the outer edges plus the
inward edges created by the cutouts.

Calculating the New Perimeter
To compute the new perimeter:

At each corner, the cutout introduces additional edges of length 2 ft.1.

The shape now has four inward 'steps' at each corner, adding to the2.
perimeter.

Each corner contributes two new edges of 2 ft each, totaling 4 ft per3.
corner.



Total additional perimeter: 4 corners × 4 ft = 16 ft

Total perimeter of the modified shape:
- Original perimeter: 48 ft
- Additional edges: 16 ft
- Total perimeter: 48 ft + 16 ft = 64 ft

Note: This simplified calculation assumes the shape's inward notches are
straight and form right angles.

Applications and Practical Implications

Design and Construction
Understanding how to modify a square with cutouts has practical applications:

Designing custom flooring patterns or tiles with cut-out sections.

Planning for walkways or pathways that incorporate notches or cutouts.

Creating furniture or fixtures with specific cutouts for aesthetic or
functional purposes.

Mathematical and Educational Uses
This problem serves as an excellent example for:

Teaching area and perimeter calculations involving complex polygons.

Understanding the effects of geometric modifications on fundamental
properties.

Developing spatial reasoning and visualization skills.

Real-World Scenario: Tariq’s Project
Suppose Tariq, a builder or designer, is working on a project involving a
large square platform:
- The platform measures 12 feet on each side.
- He plans to cut out four smaller squares at each corner for aesthetic or
functional reasons.
- Calculating the remaining usable area and the perimeter helps in planning
materials, costs, and layout.



Advanced Considerations: Variations and
Extensions

Different Sizes of Cutouts
If the cutout squares vary in size:

Recalculate the total cutout area based on individual sizes.

Adjust the perimeter calculations accordingly, considering the shape's
new complexity.

Other Geometric Modifications
Beyond simple square cutouts:

Consider circular cutouts for a different aesthetic.

Introduce beveled or rounded edges for safety or design.

Explore cutouts on only specific sides for asymmetric designs.

3D Extensions
Moving from 2D to 3D:

Designing boxes with cutout sections.

Calculating volume reductions based on cutouts.

Understanding how cutouts affect structural integrity.

Summary and Key Takeaways
- The original square has an area of 144 sq ft and a perimeter of 48 ft.
- Cutting out four 2x2 squares reduces the area to 128 sq ft.
- The new perimeter, considering the inward notches, is approximately 64 ft.
- These calculations are essential for practical applications in design,
construction, and education.
- Variations in cutout size and shape can significantly alter the properties
of the shape, requiring adjusted calculations.



Conclusion
Modifying geometric shapes like squares by cutting out sections is a
fundamental aspect of geometry with wide-ranging applications. In the case of
a 12-foot square with four 2x2-foot cutouts, understanding the impact on area
and perimeter helps in planning, designing, and executing various projects.
Whether for artistic purposes, construction, or educational demonstrations,
mastering these calculations deepens comprehension of spatial relationships
and geometric properties. Tariq’s project exemplifies how simple geometric
modifications can have practical and aesthetic implications, reinforcing the
importance of precise calculations and visualization in real-world scenarios.

---
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Frequently Asked Questions

What is the original area of the large square with
side lengths of 12 feet?
The original area is 12 feet × 12 feet = 144 square feet.

How many 2 feet by 2 feet squares are cut out from
the large square?
Four 2 feet by 2 feet squares are cut out, one from each corner.

What is the total area removed when the four smaller
squares are cut out?
Each small square has an area of 2 feet × 2 feet = 4 square feet. For four
squares, total area removed is 4 × 4 = 16 square feet.

What is the remaining area of the large square after
the cuts?
Remaining area = original area (144 sq ft) - area removed (16 sq ft) = 128
square feet.

What is the shape of the remaining figure after the



four corners are cut out?
The remaining shape is a square with four smaller squares removed from each
corner, forming a hollowed-out square with indentations.

How can you calculate the perimeter of the remaining
shape?
To find the perimeter, add the lengths of all outer edges, including the
sides of the indentations, which may require breaking the shape into segments
and summing their lengths.

If Tariq wanted to create a frame around the
remaining figure, what is the total length of
material needed?
The total length of material needed is equal to the perimeter of the
remaining shape, which can be calculated based on the outline after the cuts.

What practical applications could this geometric
problem have in real-world design or construction?
This problem models creating cutouts or indentations in materials, useful in
designing frames, furniture, or architectural features where precise cutouts
are required for aesthetic or functional reasons.

Additional Resources
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The process of transforming a simple geometric shape into a complex,
functional object often begins with a straightforward idea—such as cutting
out smaller shapes from a larger form. In this case, a 12-foot square
undergoes a precise modification: four 2-foot by 2-foot squares are removed
from each corner. This seemingly simple operation invites a deep dive into
the geometric, mathematical, and practical implications of such a
transformation. From understanding the initial dimensions to calculating the
remaining area and exploring potential applications, this article offers a
comprehensive analysis of the scenario, emphasizing the importance of spatial
reasoning, mathematical accuracy, and real-world relevance.

---



Understanding the Basic Geometry of the Square

The Dimensions of the Original Square
The starting point of this exploration is a perfect square with side lengths
of 12 feet. Its defining features are:

- Shape: Square (all sides equal, all angles right angles)
- Side Length: 12 feet
- Total Area: 12 ft × 12 ft = 144 square feet

This foundational shape provides a canvas for the subsequent modifications,
and understanding its properties is crucial before analyzing the impact of
removing the corner squares.

The Significance of the Corner Cuts
Removing smaller squares from each corner alters the original shape
significantly. The dimensions of these cut-outs are specified as 2 feet by 2
feet—standard squares which are easy to visualize and quantify. These cut-
outs are placed precisely at each corner, meaning:

- The cuts are at the four vertices of the original square.
- The cuts do not overlap or interfere with each other, assuming they are
made inward from each corner.
- The resulting shape is a type of "cut-out" or "notched" square, often
referred to as a "square with corners removed."

Understanding the placement and size of these cut-outs is essential for
calculating the remaining area and the new shape's perimeter.

---

Mathematical Analysis of the Modified Shape

Determining the New Shape’s Geometry
After removing four 2-foot by 2-foot squares from each corner, the shape is
no longer a perfect square. Instead, it resembles a larger square with four
smaller squares "cut out" at the corners, resulting in a shape known as a
rectilinear polygon.

The key steps in analyzing this shape include:

1. Visualizing the Cut-outs: Each corner of the original square now has a 2



ft × 2 ft square missing.
2. Understanding the resulting shape: The shape now has "notches" at each
corner, creating an internal boundary with four 90-degree angles at the outer
edges and four 270-degree angles at the inner "notch" corners.

Calculating Remaining Area
The total area of the original square is 144 sq ft. To find the remaining
area after the cuts, subtract the combined area of the four cut-outs:

- Area of one cut-out square: 2 ft × 2 ft = 4 sq ft
- Total area of four cut-outs: 4 × 4 sq ft = 16 sq ft
- Remaining area of the modified shape: 144 sq ft – 16 sq ft = 128 sq ft

This calculation assumes the cut-outs are made precisely inward, without
overlaps or overlaps with other cuts. The remaining area is thus 128 square
feet.

Perimeter Considerations
The perimeter of the original square was 48 feet (12 ft × 4 sides). After the
cuts:

- The perimeter increases because of the "notches" created at each corner.
- Each cut introduces additional segments to the boundary, specifically two
new edges of 2 feet each on the inner boundary.
- The total perimeter of the new shape becomes:

Perimeter = original perimeter – 8 ft (from the inner cuts, as the inner
boundary replaces the outer edges) + 4 × (2 ft + 2 ft) (the new edges at the
notches)

However, precise calculation involves summing the lengths of all outer and
inner boundary segments, considering the shape's new "step" pattern.

---

Applications and Practical Implications

Design and Construction Uses
Understanding how to modify a square by cutting out corner sections is
fundamental in various fields, including:

- Architectural Design: Creating decorative or functional notches in building
facades or structural elements.



- Furniture Making: Designing tables, cabinets, or other furniture pieces
with cut-out corners for aesthetic or functional purposes.
- Landscaping and Paving: Laying out tiles, stones, or paving patterns that
incorporate cut-out sections or notched edges.

In each case, precise calculations ensure that the resulting object or space
maintains structural integrity and aesthetic appeal.

Mathematical and Educational Significance
This scenario also serves as an excellent teaching tool for:

- Spatial reasoning: Visualizing 3D and 2D transformations.
- Area and perimeter calculations: Reinforcing the importance of precise
measurements.
- Problem-solving skills: Applying geometric rules to real-world scenarios.

By analyzing the transformation of a simple square, students and
professionals alike can develop their understanding of geometric principles
and their practical applications.

Potential for Customization and Variations
The scenario can be extended or modified in various ways:

- Changing the size of the cut-outs (e.g., 3 ft × 3 ft instead of 2 ft × 2
ft).
- Varying the number or placement of cut-outs (e.g., only three corners or
different shapes like semicircles).
- Incorporating additional features such as rounded corners or decorative
cut-outs for aesthetic purposes.

Each variation requires similar mathematical analysis but can lead to
different functional and visual outcomes.

---

Conclusion: The Broader Significance of the
Geometric Transformation

The simple act of cutting out four 2-foot by 2-foot squares from each corner
of a 12-foot square embodies a fundamental principle of geometric
transformation: how modifications to a shape's boundary affect its area,
perimeter, and overall form. From a purely mathematical perspective, the
remaining area of 128 square feet and the altered perimeter reflect the
precise impact of these cuts. Practically, such modifications are ubiquitous



across various industries, from architecture to art, demonstrating the
importance of spatial reasoning and geometric calculations.

Beyond the technical details, this exercise underscores the value of
visualizing geometric operations. It highlights how simple alterations—like
removing small squares—can lead to shapes with new properties, potential
uses, and aesthetic appeal. Whether designing a piece of furniture, planning
a landscape feature, or teaching foundational math concepts, understanding
these principles is invaluable.

In essence, the transformation of a 12-foot square with corner cut-outs
exemplifies the intersection of mathematical precision and creative
application. It reminds us that even the simplest shapes can be the starting
point for complex, meaningful designs—provided we understand the underlying
geometry and the implications of our modifications.

---
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