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When designing a safe and engaging outdoor space for children, daycare centers often face the
challenge of efficiently using available materials to create secure play areas. In this scenario, a
daycare center has 34 feet of dividers to enclose a rectangular play space. Optimizing the use of these
dividers involves understanding the relationship between the length of the dividers, the dimensions of
the rectangle, and the area that can be enclosed. This article explores how to determine the best

possible configuration for the play area, including calculations, strategies, and practical considerations.

Understanding the Problem: Dividers and Enclosure

Before diving into calculations, it’s important to clarify what is meant by "dividers" and how they are

used to enclose a rectangular area.

What Are Dividers?

- Dividers are physical barriers or fencing materials used to create boundaries.
- They can be in the form of panels, posts, or sections that connect to form an enclosed space.

- The total length of the dividers determines the maximum perimeter that can be constructed.



Objective of the Enclosure

- To maximize the enclosed rectangular play area within the 34 feet of dividers.
- Ensuring the enclosure is secure and suitable for children's safety.

- Efficiently using the available materials to achieve the largest possible area.

Mathematical Foundations of Enclosure Design

Designing an optimal rectangle involves understanding the relationships between the perimeter and the

area.

Perimeter and Dimensions

- The perimeter \( P \) of a rectangle is given by:

\[
P =2\times (L + W)
\

where:

-\( L\) = length of the rectangle

- \( W) = width of the rectangle

- Given the total length of dividers (\( P = 34 ) feet), the relationship becomes:
\[

2 \times (L + W) = 34

\

Simplifying:



\
L+W=17
\

Area of a Rectangle
- The area \( A\) is given by:
\[

A =L \times W

\

- To maximize the enclosed area with a fixed perimeter, we need to find the dimensions \( L \) and \(

W) that satisfy the perimeter constraint and produce the largest \( A \).

Maximizing the Enclosed Area

The problem reduces to an optimization problem: given \( L + W = 17\), find \( L \) and \( W \) that

maximize \( A = L \times W \).

Using Algebraic Methods
- Express \( W) in terms of \( L \):
\[

W=17-L

\

- The area becomes:



\[
A(L) = L \times (17 - L) = 17L - LA2
\]

- This is a quadratic function opening downward (since the coefficient of \( L2 \) is negative),

indicating a maximum point at its vertex.

Finding the Maximum Area

- The vertex of the quadratic \( A(L) = -L*2 + 17L \) occurs at:
\[
L = -\frac{b}{2a} = -\frac{17}2 \times (-1)} = \frac{17}{2} = 8.5
\]

- Correspondingly, \( W =17 - 8.5 = 8.5\).

- Therefore, the rectangle with the maximum area given the perimeter is a square with side length 8.5

feet.

Calculating the Maximum Enclosed Area

- The maximum area \( A_{max} \):
\[
A_{max} = L \times W = 8.5 \times 8.5 = 72.25 \text{ square feet}

\

- This is the largest possible enclosed rectangular area using 34 feet of dividers.



Practical Considerations for Enclosure Design

While mathematical calculations suggest a square provides the maximum area, real-world constraints

may influence the final design.

Material Constraints

- Dividers are limited to 34 feet total; ensure they are in good condition and suitable for outdoor use.

- If dividers come in fixed lengths or are modular, plan accordingly.

Safety and Accessibility

- The enclosure should be at least 4 feet high to prevent children from climbing over.

- Incorporate gates or openings for entry and exit, which may require additional fencing considerations.

Design Flexibility

- Consider creating a slightly rectangular shape if it better fits the available space or other design
elements.

- Use the maximum area calculation as a guideline, but adjust dimensions for practical needs.

Alternative Configurations and Their Implications

Although a square maximizes the area, other shapes may be preferable depending on space and

layout.



Rectangles with Different Ratios

- For example, a rectangle with sides 10 feet and 7 feet:
\[

P =2 \times (10 + 7) = 34 \text{ feet}

\]

\[

A =10 \times 7 = 70 \text{ sq. ft}

\

- Slightly less than the maximum 72.25 sq. ft, but still efficient.

Long and Narrow Rectangles
- For example, 12 feet by 5.5 feet:

\[

P =2 \times (12 + 5.5) = 35 \text{ feet}

\

- Too long, exceeding available divider length, so not feasible unless materials are adjusted.

Optimal Design Recommendations

Based on the calculations and practical considerations, here are recommendations for designing the

daycare’s play enclosure:

1. Aim for a Square or Near-Square Shape



- Dimensions: approximately 8.5 feet by 8.5 feet.

- Enclosed area: about 72.25 square feet.

2. Adjust for Space and Layout
- If space allows, consider slightly rectangular shapes that use the full 34 feet of dividers.

- Example: 10 feet by 7 feet, with a perimeter of 34 feet.

3. Ensure Safety Standards
- Fence height: at least 4 feet.

- Secure gates and latches.

4. Material and Installation
- Use durable, child-safe fencing materials.

- Properly anchored to prevent tipping or movement.

5. Additional Features
- Shade structures.

- Soft ground surface.

Conclusion

Designing a rectangular play area with a limited amount of fencing material involves balancing
mathematical optimization with practical safety considerations. Using the available 34 feet of dividers,
the largest enclosed rectangular space is achieved when the shape is a square with sides of
approximately 8.5 feet, resulting in a maximum area of about 72.25 square feet. This optimal
configuration ensures efficient use of materials while providing a safe and engaging environment for
children. Remember to consider the practical aspects of installation, safety standards, and the specific

needs of your space to create the best possible outdoor play area.



Frequently Asked Questions

How do you determine the maximum area of the rectangular play area

with 34 feet of dividers?

You use the perimeter formula for a rectangle, setting the total divider length (perimeter) to 34 feet,

and then maximize the area using the formula A = length x width.

What is the optimal shape for enclosing the maximum area with a
fixed amount of fencing?

A square provides the maximum area for a given perimeter, so dividing the 34 feet equally on all sides

results in a square shape.

How do you calculate the side length of the square that can be made

with 34 feet of dividers?

Since a square has four equal sides, divide 34 feet by 4 to find each side: 34 + 4 = 8.5 feet.

What is the maximum area of the play area enclosed by 34 feet of
dividers?

Using the side length of 8.5 feet, the maximum area is 8.5 x 8.5 = 72.25 square feet.

Can the rectangular play area be longer and narrower to fit the 34
feet of dividers?

Yes, but to maximize area, the shape should be as close to a square as possible, so any deviation

from the square shape will reduce the total area.



If the dividers are only used for the perimeter, how do you find the
length and width of the rectangle?

Set up the perimeter equation: 2(length + width) = 34. Then, choose a length or width and solve for

the other to find possible dimensions.

What is the importance of understanding the relationship between
perimeter and area in this problem?

It helps determine the best dimensions to maximize the enclosed space within the fixed perimeter,

which is crucial for efficient space planning.

If the daycare wants to create two separate play areas using the same
dividers, how does that affect the total area?

Dividing the dividers to create two separate enclosures reduces the total enclosed area compared to a

single larger area, unless additional dividers are added.

Additional Resources
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Introduction

Creating a safe, engaging, and well-organized outdoor or indoor play area is a fundamental priority for

any daycare center. The physical boundaries of the play space not only ensure safety but also foster



structured play, social interaction, and developmental growth. When working with a limited amount of
fencing or dividers—specifically, 34 feet of divider material—the challenge lies in designing an enclosure

that maximizes space, meets safety standards, and enhances the overall play experience.

In this article, we delve into the intricacies of planning a rectangular play area with 34 feet of divider
material. We analyze how to efficiently utilize this resource, explore possible configurations, and

provide expert insights on creating a safe and appealing environment for children.

Understanding the Basic Parameters

Before exploring design options, it's essential to understand the basic constraints and considerations:

- Total Divider Length: 34 feet (the total available fencing material)

- Shape: Rectangular (preferred for simplicity, visibility, and safety)

- Objective: Maximize enclosed area while adhering to the divider length
- Additional Factors:

- Gate placement and accessibility

- Safety margins and clearance

- Ease of access and supervision

- Optional features like dividing sections for different age groups

Calculating the Possible Dimensions

A key step in planning is understanding how the fence length relates to the shape's dimensions.

Perimeter and Dimensions Relationship



For a rectangle:

\[ P =2 \times (L + W) \]

Where:

- \( P \) = total perimeter (divider length)

-\( L) = length

“\( W) = width

Given that:

\[ P = 34\, \text{feet} \]

We can express:

\[ L + W = \frac{P}{2} = \frac{34}{2} = 17\, \text{feet} \]

This fundamental relationship indicates that for any rectangular enclosure with a total divider length of

34 feet:

\[ L+ W = 17\, \text{feet} \]

Optimizing Area Within the Divider Constraint

The goal is to maximize the enclosed area \( A \), given by:

\[ A = L \times W \]

Since \(L + W =17 \), we can express \( W) as:



[W=17-L\]

Substituting into the area formula:

\[ A =L \times (17 - L) =17L - L"2\]

This is a quadratic function opening downward, with its maximum at the vertex:

\[ L_{max} = \frac{-b}{2a} \]

For the quadratic:

\[A=-LA2 +17L\]

-\(a=-1Y))
-\(b=17Y)
Thus:

\[ L_{max} = -\frac{17}2 \times (-1)} = \frac{17}{2} = 8.5\, \text{feet} \]

Correspondingly:

\[W = 17 - 8.5 = 8.5\, \text{feet} \]

Result:

- The maximum enclosed area occurs when the rectangle is a square with dimensions 8.5 feet x 8.5

feet.

- Maximum area:



\[ A_{max} = 8.5 \times 8.5 = 72.25\, \text{square feet} \]

Practical Implications of the Square Configuration

While the maximum area is mathematically for a square enclosure, in real-world daycare settings, this

configuration may not always be ideal:

- Space Constraints: An 8.5 x 8.5 ft enclosure is quite small, suitable for very young children or
specific activities.

- Accessibility: Smaller enclosures are easier to supervise, but may limit activity options.

- Segregation: Smaller sections can be used for dividing children by age or activity type.

Depending on the intended use, the design may favor elongated rectangles for specific purposes, even

if it sacrifices a bit of maximum area.

Alternative Configurations and Design Ideas

Given the fixed divider length, there are various ways to design the enclosure:

1. Square Enclosure (Maximum Area)

- Dimensions: 8.5 ft x 8.5 ft

- Pros: Maximizes area, symmetric, easy to monitor

- Cons: Small space, may not accommodate many children or activities

2. Elongated Rectangles



- For example, a 10 ft x 7 ft area:

- Perimeter: \( 2 \times (10 + 7) = 34\, \text{ft} \)
- Area: \( 70\, \text{sq ft} \)

- Advantages: Slightly larger lengthwise, good for linear activities or pathways

- Trade-offs: Less symmetrical, may be more difficult to supervise from a single vantage point

3. Multiple Smaller Sections

- Using the 34 ft divider to create two or more sections, each with their own perimeter:

- For instance, two 17 ft sections, each with:

- Perimeter: 17 ft

- Dimensions: 4.25 ft x 4 ft (area ~17 sq ft)

- Advantages: Segregate children by age or activity

- Complexity: Requires additional gates or connectors

Incorporating Gates and Access Points

Designing with dividers also involves planning for access:

- Gate Placement: The division should include at least one gate for entry and exit.
- Gates and Fencing: Usually, gates are part of the fencing, so their length reduces the total divider
length available for boundary fencing.

- Adjustments: If the divider includes a 3-foot gate, the actual fencing length reduces to 31 feet,



requiring recalculations.

Practical tip: When planning, allocate about 3-4 feet of divider for gates and openings to ensure ease

of access.

Safety and Material Considerations

The quality and type of divider material significantly impact safety:

- Material Choices:
- Vinyl-coated chain-link fencing
- Wooden panels

- Plastic or PVC fencing

- Safety Standards:
- No sharp edges or protrusions
- Appropriate height (generally 4-6 feet for outdoor play)

- Rounded or soft edges to prevent injuries

- Durability: Weather-resistant materials for outdoor use

- Visibility: Clear fencing for supervision

Additional Features for Enhanced Play Spaces

Beyond basic fencing, experienced designers consider:

- Shade Structures: To keep the play area cool

- Soft Ground Coverings: Rubber mulch, artificial grass, or sand

- Interactive Elements: Climbing frames, slides, or sensory zones within the enclosure



- Signage and Safety Notices: Clear instructions and rules

Final Recommendations

For a daycare center working within a 34-foot divider constraint:

- Aim for a square or near-square design (8.5 x 8.5 ft) for maximum enclosed space, if space permits
- Alternatively, opt for elongated rectangles like 10 x 7 ft for specific activity zones

- Consider multiple smaller sections to facilitate age segregation and activity differentiation

- Include gate space within the divider length—plan for a 3-4 ft gate to ensure access without
sacrificing too much space

- Prioritize safety and material quality to ensure a secure environment

Conclusion

Designing a rectangular play area with only 34 feet of divider material presents both challenges and
opportunities. By understanding the relationship between perimeter and area, and applying basic
geometric principles, daycare providers can craft safe, functional, and engaging spaces tailored to their

needs.

Maximizing enclosed area through a square configuration offers the largest space, but practical
considerations such as activity type, supervision, and accessibility may influence the final layout.
Thoughtful planning, combined with quality materials and safety standards, ensures that the play
environment is both fun and secure—creating a positive experience for children and peace of mind for

caregivers.



In essence: With strategic planning and smart use of space, a 34-foot divider can effectively enclose a

safe, enjoyable, and functional rectangular play area for children in a daycare setting.
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