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Planning a garden involves many exciting decisions, especially when it comes to designing a space that is both
functional and aesthetically pleasing. Marieme, an avid gardener, has set her sights on constructing a beautiful
rectangular garden with a total area of 242,424 square meters. To bring her vision to life, she needs to
understand how to translate her garden’s measurements into mathematical expressions. This article will guide
you through the process of forming an equation that relates the length and width of a rectangular garden
given its area, with a focus on Marieme’s specific case. Whether you're a student learning about area and
equations or a gardening enthusiast interested in the mathematics behind landscape design, this comprehensive
guide will help you grasp the core concepts involved.

Understanding the Basics of Rectangular Garden Area

Before we delve into the specific equation for Marieme’s garden, it’s essential to understand the fundamental
principles of calculating the area of a rectangle.

What Is the Area of a Rectangle?
The area of a rectangle is the measure of the space enclosed within its four sides. It is calculated by
multiplying the length of the rectangle by its width:

Area (A) = Length (L) × Width (W)

This simple formula allows us to determine the size of a rectangular space and is fundamental in various fields,
from architecture to agriculture.

Why Is This Important for Garden Planning?
Knowing how to express the area mathematically helps in:

Estimating the amount of soil, seeds, or plants needed.

Designing the layout to optimize space usage.

Calculating costs associated with building and maintenance.

In Marieme’s case, with a fixed area of 242,424 square meters, the main challenge is to determine the possible
dimensions (length and width) that satisfy this area requirement.



Formulating the Equation for Marieme’s Garden

The key to designing Marieme’s garden is to develop an equation that relates the length and width, given the
total area.

Step 1: Define Variables
Let’s assign variables to the dimensions:

Let L = length of the garden (in meters)

Let W = width of the garden (in meters)

Since the area is fixed at 242,424 square meters, the primary relation is:

A = L × W = 242,424

Step 2: Write the Equation
Expressing the relation mathematically, we get:

L × W = 242,424

This is the fundamental equation that Marieme can use to determine possible combinations of length and width.

Step 3: Express One Variable in Terms of the Other
To explore different dimensions, Marieme might want to express W in terms of L:

W = 242,424 / L

This equation shows that for any chosen length L, the width W can be calculated directly.

Exploring Possible Dimensions for Marieme’s Garden

Once the basic equation is established, Marieme can analyze different dimension pairs that satisfy her area
requirement.

Choosing a Value for Length or Width
Suppose Marieme decides on a particular length, then she can determine the corresponding width:

If L = 1,000 meters, then W = 242,424 / 1,000 = 242.424 meters

If L = 2,000 meters, then W = 242,424 / 2,000 = 121.212 meters

If L = 10,000 meters, then W = 242,424 / 10,000 = 24.2424 meters



Conversely, choosing a width allows calculation of the length:

If W = 300 meters, then L = 242,424 / 300 ≈ 808.08 meters

If W = 500 meters, then L ≈ 484.85 meters

This flexibility enables Marieme to tailor her garden dimensions based on available land, aesthetic preferences,
or practical considerations.

Factors to Consider When Designing the Garden

While the mathematical relationship provides a range of options, practical factors influence the final
dimensions Marieme might choose.

1. Shape and Aesthetic Appeal
- A square garden (where length equals width) often provides a balanced and symmetric appearance.
- To find the side length of a square garden with area 242,424 sq meters:

L = W = �242,424 ≈ 492.37 meters

- This gives a garden that is approximately 492.37 meters on each side.

2. Land Availability and Topography
- Marieme needs to consider her land's shape and topography.
- Irregular or elongated shapes may be more suitable depending on the terrain.

3. Usage and Accessibility
- Wide paths or specific planting zones may influence the dimensions.
- Larger width or length might be necessary to accommodate different garden features.

Practical Examples of Using the Equation

Let’s look at some practical scenarios where Marieme applies her equation:

Scenario 1: Building a Square Garden
- Calculate the side length:

L = W = �242,424 ≈ 492.37 meters

- The garden is nearly a perfect square, providing symmetry and ease of layout.



Scenario 2: Creating a Rectangular Garden with a Longer Length
- Suppose Marieme prefers a length of 1,000 meters:

W = 242,424 / 1,000 ≈ 242.42 meters

- The garden would be 1,000 meters long and approximately 242.42 meters wide.

Scenario 3: A Narrow and Long Garden
- For a width of 200 meters:

L = 242,424 / 200 ≈ 1,212.12 meters

- This creates a long, narrow garden suitable for specific plant arrangements or aesthetic preferences.

Conclusion: How Marieme Can Use the Equation to Plan Her Garden

The key takeaway from this guide is that Marieme can confidently use the fundamental area equation, L × W =
242,424, to determine the dimensions of her garden based on her preferences and land constraints. By selecting a
value for one dimension, she can compute the other, enabling her to explore various configurations that meet
her requirements.

In practical terms, understanding how to manipulate this equation allows for flexible planning, whether she
aims for a square garden or an elongated rectangular layout. Remember, the choice of dimensions should also
consider aesthetic values, land availability, and functional needs.

Additional Tips for Garden Planning Using Math

- Use the square root of the total area to find the side of a square garden.
- Explore different dimension pairs using the formula W = 242,424 / L.
- Consider the practical aspects of land shape and terrain when selecting dimensions.
- Use graphing tools or calculators to visualize possible garden layouts.
- Incorporate pathways, planting beds, and other features into the dimension planning.

By mastering the relationship between length, width, and area, Marieme can turn her garden vision into a well-
planned reality. Mathematical equations serve as valuable tools in making informed decisions, ensuring her
garden is both beautiful and functional.

---

Meta Description: Discover how Marieme can use the equation L × W = 242,424 to design her rectangular
garden, explore possible dimensions, and plan a beautiful landscape tailored to her needs.

Frequently Asked Questions

Marieme wants to build a rectangular garden with an area of 242,424
square meters. Write an equation that relates the length and width of the



garden.

Let the length be L meters and the width be W meters. The equation is L × W = 242,424.

If Marieme decides the length of her garden is 500 meters, what should be the
width to achieve an area of 242,424 square meters?

Width W = 242,424 ÷ 500 = 484.85 meters.

How many possible pairs of length and width can Marieme choose if both are
integers and the area is 242,424 square meters?

The number of factor pairs of 242,424 determines possible lengths and widths; factorize 242,424 to find all
integer pairs.

If Marieme wants the length to be twice the width, what are the dimensions
of her garden?

Set L = 2W, then (2W) × W = 242,424 � 2W^2 = 242,424 � W^2 = 121,712 � W = �121,712 ≈ 349
meters. Then, L ≈ 698 meters.

What is the general form of the equation Marieme can use to find possible
dimensions for her garden?

The general equation is L × W = 242,424, where L and W are positive real numbers.

If Marieme wants to maximize the perimeter of her garden with a fixed area of
242,424 square meters, what dimensions should she choose?

A square garden maximizes perimeter for a given area. So, set L = W = �242,424 ≈ 492.39 meters.

How can Marieme express the width in terms of the length for her
rectangular garden?

W = 242,424 ÷ L, where L is the length of the garden.

If Marieme's garden has a length of 600 meters, what is the width to
maintain an area of 242,424 square meters?

W = 242,424 ÷ 600 ≈ 404.04 meters.

What are the dimensions of a square garden with an area of 242,424
square meters?

Each side should be �242,424 ≈ 492.39 meters.

How can Marieme find all possible integer dimensions for her garden with an
area of 242,424 square meters?

Factor 242,424 into its prime factors and list all factor pairs; each pair (L, W) with L × W = 242,424



gives possible dimensions.

Additional Resources
Marieme Wants To Build A Rectangular Garden Whose Area Is 242,424 Square Meters: An In-Depth
Mathematical Exploration

In the realm of landscape design and mathematical planning, the task of constructing a garden with a specific
area presents both practical challenges and intriguing mathematical questions. Recently, Marieme embarked on
an ambitious project to build a large rectangular garden, precisely measuring 242,424 square meters in area.
This endeavor calls for a thorough understanding of the relationships between the dimensions of the garden, the
formulation of appropriate equations, and the implications of these calculations for real-world
implementation.

This article delves into the mathematical foundations underlying Marieme's project, focusing on deriving and
analyzing the key equations involved, exploring potential dimensions, and understanding the broader
implications of such a sizable garden.

---

Understanding the Basic Mathematical Framework

At the core of Marieme's project lies a fundamental geometric principle: the calculation of the area of a
rectangle. For a rectangular garden, the area \(A\) is computed as:

\[ A = \text{length} \times \text{width} \]

Let us denote:
- \(L\) as the length of the garden in meters,
- \(W\) as the width of the garden in meters.

Given the area \(A = 242,424\, \text{m}^2\), the foundational equation becomes:

Formulating the Primary Equation

\[
L \times W = 242,424
\]

This simple yet powerful equation encapsulates all possible pairs of dimensions \((L, W)\) that satisfy the
area requirement.

---

Deriving the Equation for the Garden Dimensions

The goal is to find all possible pairs of \((L, W)\) that satisfy the area condition. To express this explicitly:

\[
L \times W = 242,424
\]



Rearranged to express one variable in terms of the other:

\[
W = \frac{242,424}{L}
\]

Similarly, we could express \(L\) as:

\[
L = \frac{242,424}{W}
\]

This reciprocal relationship demonstrates that for every positive value of \(L\), there exists a corresponding
\(W\) such that the product equals 242,424.

---

Exploring Possible Dimensions

Given the enormous size of the area, Marieme has several options for the dimensions of her garden. To analyze
feasible and practical dimensions, we consider reasonable constraints and properties.

Factors of 242,424

One way to explore realistic dimensions is to analyze the factor pairs of 242,424. These pairs are integers
\((L, W)\) such that:

\[
L \times W = 242,424
\]

By factoring 242,424, we can identify all possible integer dimensions.

Prime Factorization of 242,424

Let's factor 242,424 into primes:

1. Divide by 2:

\[
242,424 \div 2 = 121,212
\]
2. Divide by 2 again:

\[
121,212 \div 2 = 60,606
\]
3. Continue dividing by 2:

\[
60,606 \div 2 = 30,303
\]

Now, 30,303 is not divisible by 2. Proceed with other primes.



4. Check divisibility by 3:

Sum of digits of 30,303:

\[
3 + 0 + 3 + 0 + 3 = 9
\]

Since 9 is divisible by 3, 30,303 is divisible by 3:

\[
30,303 \div 3 = 10,101
\]

5. Check divisibility of 10,101 by 3:

Sum of digits:

\[
1 + 0 + 1 + 0 + 1 = 3
\]

Since 3 divides 3, 10,101 is divisible by 3:

\[
10,101 \div 3 = 3,367
\]

6. Now, factor 3,367:

Test divisibility by small primes:

- 13:

\[
13 \times 259 = 13 \times 259 = 3,367
\]

Yes, so:

\[
3,367 = 13 \times 259
\]

Next, factor 259:

\[
259 \div 7 = 37
\]

Since 7 × 37 = 259, the prime factorization is:

\[
259 = 7 \times 37
\]

Putting it all together, the prime factors are:

\[



242,424 = 2^3 \times 3^2 \times 7 \times 13 \times 37
\]

Summary of Prime Factorization:

\[
242,424 = 2^3 \times 3^2 \times 7 \times 13 \times 37
\]

Number of Divisors:

The total number of positive divisors is:

\[
(\text{exponent of 2} + 1) \times (\text{exponent of 3} + 1) \times (1 + 1) \times (1 + 1) \times (1 + 1) = (3
+ 1) \times (2 + 1) \times 2 \times 2 \times 2 = 4 \times 3 \times 2 \times 2 \times 2 = 96
\]

Thus, there are 96 positive divisors, and hence 48 factor pairs \((L, W)\) when considering unordered pairs.

---

Practical Dimensions Based on Factors

Some factor pairs of 242,424 include:

- (1, 242,424)
- (2, 121,212)
- (3, 80,808)
- (4, 60,606)
- (6, 40,404)
- (7, 34,632)
- (8, 30,303)
- (12, 20,202)
- (13, 18,632)
- (14, 17,316)
- (18, 13,468)
- (21, 11,520)
- (26, 9,336)
- (28, 8,658)
- (36, 6,734)
- (37, 6,544)
- (39, 6,219)
- (42, 5,761)
- (52, 4,664)
- (56, 4,324)
- (63, 3,852)
- (65, 3,730)
- (78, 3,114)
- (91, 2,664)
- (104, 2,330)
- (117, 2,070)
- (130, 1,864)
- (156, 1,552)



- (182, 1,332)
- (210, 1,154)
- (234, 1,036)
- (273, 888)
- (312, 778)
- (364, 666)
- (390, 622)
- (468, 518)
- (546, 444)
- (651, 372)
- (728, 333)
- (780, 312)
- (936, 259)
- (1092, 222)
- (1302, 186)
- (1560, 155)
- (1824, 133)
- (1950, 124)
- (2340, 104)
- (2730, 88)
- (3120, 77)

From these pairs, Marieme can choose dimensions that are practical for her garden's location, resources, and
intended use.

---

Implications for Construction and Design

While the mathematics provides a comprehensive set of dimension options, practical considerations influence the
final choice:

Accessibility and Pathways

- Larger dimensions may require extensive pathways and infrastructure.
- Narrower or more elongated gardens could be more manageable but may impact usability.

Land Availability and Terrain

- The terrain and land shape might restrict certain dimension choices.
- Extra land may be required for buffer zones or safety margins.

Design Aesthetics and Functionality

- Symmetrical dimensions (e.g., square or near-square) tend to be more aesthetically pleasing.
- For example, choosing dimensions close to the square root of 242,424:

\[
\sqrt{242,424} \approx 492.4\, \text{meters}
\]



Hence, a square garden would have dimensions approximately 492.4m by 492.4m, with an area of:

\[
492.4 \times 492.4 \approx 242,424\, \text{m}^2
\]

---

Conclusion: Mathematical Planning for Large-Scale Garden
Construction

Marieme’s project to build a rectangular garden with an area of 242,424 square meters exemplifies how
fundamental mathematical principles underpin large-scale landscape design. From deriving the core area equation
\(L \times W = 242,424\) to analyzing factor pairs and practical dimensions, the mathematical approach
provides essential insights into planning, feasibility, and optimization.

By understanding the prime factorization and
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