A Rectangular Swimming Pool Is 2 M Longer
Than Itis 'wide. If The Width Is Decreased By
3 M, And Thelength

A Rectangular Swimming Pool Is 2 M Longer Than Itis ‘'wide. If The Width Is Decreased By
3 M, And Thelength is a problem that frequently appears in geometry and algebra lessons,
emphasizing the importance of understanding relationships between dimensions and algebraic
expressions. Such problems not only help improve mathematical reasoning but also have practical
applications in designing and modifying swimming pools, which are common recreational features in
homes, gyms, and community centers. In this article, we will explore how to approach this problem
step-by-step, understand the relationships between the dimensions, and apply algebraic methods to
find the unknowns effectively.

Understanding the Problem: Key Details and
Terminology

Before diving into calculations, it’s essential to dissect the problem statement carefully.

Restating the Problem

- The pool is rectangular.

- The length (L) of the pool is 2 meters longer than its width (W). Mathematically, this can be
expressed as:

L=W+2

- If the width is decreased by 3 meters, then the length is also decreased by some amount (the
problem seems incomplete here, but typically, such problems imply that after decreasing the width
by 3 meters, the length is decreased by a certain amount to maintain some property, or to find the
new dimensions).

For the sake of clarity, assume the problem asks:

If the width is decreased by 3 meters, and the length is decreased by the same amount, what are the
new dimensions, and what is the change in area or perimeter?

Defining Variables and Relationships

To solve this problem systematically, let's define our variables:

- Let W be the original width of the pool (in meters).



- Let L be the original length of the pool, which is related to Was L = W + 2.

- Suppose the width is decreased by 3 meters, so the new width is W - 3.

- Assume the length is decreased by the same amount (which is common in such problems), so the
new length is L - 3.

This leads us to analyze the new dimensions:

- New width: W new = W - 3
-New length: L new = (W +2)-3=W-1

Calculating the Area Changes

The area of the original pool:

\[ \text{Area} \text{original} = L \times W = (W + 2) \times W = W"2 + 2W \]
The area of the modified pool:

\[ \text{Area} \text{new} =L {new} \times W {new} = (W - 1) \times (W - 3) \]
Expanding:

\L(W-1)(W-3)=W"2-3W-W+3=W"2-4W + 3]

The change in area:

\[ \Delta \text{Area} = \text{Area} \text{new} - \text{Area} \text{original} \]
\[ = (W"2-4W + 3) - (W™2 + 2W) \]

\[=W"2-4W + 3-W"2-2W\]

\[

=-6W + 3\]

This expression tells us how the area changes depending on the original width W.

Practical Applications and Considerations

Understanding how dimensions influence the area and perimeter of pools is useful in several real-
world scenarios:

1. Pool Design and Modification

When designing or modifying a pool, it's crucial to understand how changing one dimension affects
the overall area, which impacts water volume, costs, and space utilization.



2. Cost Estimations

Changes in dimensions directly influence the amount of materials needed for lining or tiling, and
understanding these relationships helps in budgeting.

3. Safety and Regulations

Certain regulations specify minimum or maximum sizes for pools; understanding how adjustments
affect dimensions ensures compliance.

Extended Problem: Finding the Original Dimensions

Suppose the problem provides additional information, such as the new area or perimeter, to find the
original dimensions W and L.

Scenario 1: Given the New Area

Let's say the area of the pool after decreasing dimensions is 20 square meters less than the original.
Then:

\LW"2-4W + 3 =W"2 + 2W-201\]

Simplify:

\LW"2-4W + 3 =W"2 4+ 2W-20\]

\[ -4W + 3 =2W-20\]

\[ 4W 2W =-20-3\]

\[ -6W = -23\]

\[W= \frac{23}{6} \approx 3.83 \text{ meters} \]
Original length:

\[L=W + 2 \approx 3.83 + 2 = 5.83 \text{ meters} \]

Original area:

\[ \text{Area} \text{original} = 3.83 \times 5.83 \approx 22.3 \text{ m} "2 \]

Summary of Key Steps for Solving Similar Problems

- Define variables for unknown dimensions.



- Express related dimensions using algebraic equations.

- Write formulas for area, perimeter, or volume as needed.

- Incorporate changes in dimensions and analyze their effects.
- Use algebraic manipulation to solve for unknowns.

- Verify the solutions within the context of the problem.

Conclusion

Understanding how the dimensions of a rectangular swimming pool relate and change under certain
conditions is vital for both mathematical proficiency and practical applications. Problems like "A
rectangular swimming pool is 2 meters longer than it is wide" with modifications to dimensions
serve as excellent exercises in algebraic reasoning, helping individuals develop skills in setting up
equations, simplifying expressions, and applying these concepts to real-world scenarios. Whether
designing new pools or adjusting existing ones, mastering these principles ensures accurate
planning, cost management, and compliance with safety standards.

By carefully analyzing the relationships between length and width, and understanding the impact of
dimension changes, you can confidently approach similar problems, leveraging algebra to find
solutions efficiently and accurately.

Frequently Asked Questions

What is the relationship between the length and width of the
rectangular swimming pool?

The length of the pool is 2 meters longer than its width.

How does decreasing the width by 3 meters affect the length
of the pool?

Since the length is initially 2 meters longer than the width, decreasing the width by 3 meters
reduces the width, and the length remains unchanged unless specified otherwise.

If the width of the pool is decreased by 3 meters, what is the
new width?

The new width is the original width minus 3 meters.

What is the new length of the pool after the width is decreased



by 3 meters?

The length remains the same unless specified; it was initially 2 meters longer than the original
width.

How can we express the new dimensions of the pool
mathematically?

If the original width is w meters, then the original length is w + 2 meters. After decreasing the width
by 3 meters, the new width is w - 3 meters, and the length remains w + 2 meters.

What is the impact on the area of the pool when the width is
decreased by 3 meters?

The area will decrease, calculated as (new width) x (original length) = (w - 3) x (w + 2).

How can we find the original dimensions of the pool given the
changes?

Without specific numerical values, we can express the original dimensions as variables: width = w
meters, length = w + 2 meters; further details are needed to determine exact measurements.

Additional Resources

A Rectangular Swimming Pool Is 2 M Longer Than Its Width. If The Width Is Decreased By 3 M, And
The Length

Introduction

A rectangular swimming pool, a common feature in many residential backyards and recreational
facilities, offers both aesthetic appeal and functional utility. Its dimensions are often designed to
optimize space, usability, and aesthetic harmony. Consider a scenario where the original dimensions
of such a pool are interconnected in a particular way: the length of the pool exceeds its width by 2
meters. If adjustments are made to the width—specifically decreasing it by 3 meters—how does this
impact the overall dimensions of the pool? Understanding these relationships provides insight into
the geometric and algebraic principles underlying such configurations, which are vital for architects,
engineers, and homeowners alike.

In this article, we will explore the mathematical relationships governing the pool's dimensions,
analyze the impact of modifications to its width, and discuss practical considerations for pool design
and resizing.



Understanding the Initial Dimensions: The
Relationship Between Length and Width

Before delving into the effects of dimension changes, it is essential to establish the original
measurements of the swimming pool.

Defining Variables
Let:
- W be the original width of the pool in meters.

- L be the original length of the pool in meters.

Given the problem statement:
- The length is 2 meters longer than the width, so:

L=W+2

This simple relationship forms the foundation for further calculations.
Importance of Dimensions in Pool Design

The dimensions of a pool are not arbitrary; they influence:

- Capacity: The volume of water the pool can hold.

- Usability: The size suitable for swimming laps, leisure, or specific activities.
- Aesthetics & Placement: How well the pool fits within the available space.

- Structural considerations: Support, stability, and safety.

In the context of modifications, understanding the initial measurements helps in planning
adjustments without compromising functionality or safety.

Impact of Decreasing the Width by 3 Meters

New Dimensions After Adjustment

Suppose the width of the pool is decreased by 3 meters:
-W'=W-3

Correspondingly, since the length depends on the width:
-L=W+2=W-3)+2=W-1

Thus, the new length L' becomes W - 1 meters.



Calculating the New Dimensions
Given the original relationship, the new dimensions are:

| Dimension | Original | Adjusted |
I | | |

| Width (W) |[W | W -3 |

| Length (L) |[W+ 2 |W-1|

Implications of Dimension Changes

- The width decreases by 3 meters.

- The length decreases by 3 meters as well, but only by 1 meter based on the relationship.
- The overall shape of the pool becomes smaller, affecting capacity and usability.
Practical Example

Suppose the original width W is 10 meters:

- Original length L = 10 + 2 = 12 meters.

After decreasing the width by 3 meters:

- New width W' = 10 - 3 = 7 meters.
- New length L' = 7 + 2 = 9 meters.

This demonstrates the direct impact of the width reduction on the pool's dimensions, which can
influence factors such as water volume and swimming area.

Analyzing the Effects on Pool Capacity and Usability

Volume Considerations

The volume (or capacity) of the pool depends on its length, width, and depth. Assuming a constant
depth D for simplicity, the volume V is:

-V=LxWxD
When the dimensions change:

- Original volume: V=(W + 2) x W x D
- New volume: V'=W-1) x (W-3) x D

These calculations reveal how resizing affects capacity.

Example Calculation



Using the previous example with W = 10 meters and depth D = 2 meters:
- Original volume:

V=12 x 10 x 2 = 240 cubic meters

- After resizing:

V'=9 x 7 x 2 = 126 cubic meters

This shows a significant reduction in capacity, which may impact the intended use—whether for lap
swimming, relaxation, or therapeutic exercises.

Usability and Functionality
- Reduced swimming space: Shorter length and width may limit lap swimming or certain activities.
- Aesthetic impact: Smaller dimensions could alter the visual appeal.

- Cost implications: Less water volume means lower water and chemical costs but might also reduce
the pool’s attractiveness.

Mathematical Modeling and Optimization

Formulating the Problem

In practical scenarios, pool designers may need to optimize dimensions based on available space,
cost, or specific use cases. The relationships established can be modeled mathematically to guide
decision-making.

Constraints and Objectives

- Constraints: Space limitations, budget, safety regulations.
- Objectives: Maximize capacity, optimize aesthetics, ensure safety.

Optimization Approach

Using algebraic formulas, designers can:

- Calculate the maximum possible width that still fits space constraints.
- Determine the optimal dimensions that balance capacity and usability.
- Model how incremental changes impact overall design goals.

Example

Suppose the maximum allowable width is 15 meters, and the initial relationship holds. The maximum
dimensions after the width reduction would be:

- W = 15 meters



-L=W + 2 =17 meters

If the width is decreased by 3 meters:
- W' = 12 meters

- L' = 14 meters

This approach helps in planning and adjusting the design iteratively.

Practical Considerations for Pool Resizing

Structural Integrity and Safety

Any dimension reduction must consider:

- Structural support: Ensuring the pool walls can withstand external forces.
- Depth and slope: Adjustments should not compromise safety.

- Code compliance: Adhering to local regulations regarding pool sizes and safety standards.
Water and Chemical Costs

Decreased volume reduces ongoing operational costs but may also impact:

- Maintenance routines

- Chemical balance

- Water conservation efforts

Aesthetic and Functional Balance

Designers must strike a balance between:

- Size and functionality: Is the smaller pool sufficient for intended activities?

- Space constraints: Does resizing fit within the available area?
- User experience: Does the reduced size still meet user expectations?

Conclusion: Navigating Dimensions for Optimal Pool
Design
Understanding the relationships between a pool's dimensions—particularly how length and width

interrelate—is crucial for effective design and resizing. When the width of a rectangular swimming
pool is decreased by 3 meters, the resulting changes in length and capacity can significantly



influence usability, aesthetics, and operational considerations. Mathematical modeling facilitates
informed decisions, allowing stakeholders to optimize dimensions within given constraints.

In practice, resizing a pool involves a careful balance: maintaining sufficient swimming space,
ensuring safety, and managing costs. Whether for new construction or modifications to existing
pools, grasping these geometric principles ensures that the final design aligns with functional needs
and aesthetic goals.

By applying algebraic reasoning and considering practical factors, pool designers and homeowners
can make well-informed choices that enhance the enjoyment, safety, and efficiency of their aquatic
spaces.
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