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Understanding the dimensions of a rectangle is fundamental in geometry, especially when dealing with real-
world applications such as construction, design, and manufacturing. In this guide, we will explore a specific
problem involving a rectangle where the length depends on its width, and the perimeter is given. We will analyze
how to determine the rectangle's dimensions using algebraic methods, interpret the results, and understand the
implications of these measurements. This comprehensive discussion aims to help students, educators, and
enthusiasts grasp the process of solving such geometric problems effectively.

Introduction to Rectangles and Their Properties

Before delving into the specific problem, it’s crucial to review the basic properties of rectangles, as they form
the foundation for understanding the problem's context.

What Is a Rectangle?
A rectangle is a four-sided polygon (quadrilateral) characterized by:

Opposite sides that are equal in length.

Interior angles that are all right angles (90 degrees).

Key Properties of Rectangles
Understanding these properties helps in solving problems related to rectangles:

Perimeter: The total distance around the rectangle, calculated as 2 times the sum of its length and1.
width.

Area: The space enclosed within the rectangle, calculated as length multiplied by width.2.

Diagonal: The line segment connecting opposite corners, which can be calculated using the Pythagorean3.
theorem.

Problem Statement and Key Information

The problem statement provides specific details:

The length (L) of a rectangle is 3 more than 3 times its width (W).

The perimeter (P) of the rectangle is 174 inches.



Expressed mathematically:
- L = 3 + 3W
- P = 174 inches

Our goal is to determine the dimensions — specifically, the width (W) and the length (L) — of the rectangle
based on this information.

Formulating the Mathematical Model

To solve the problem, we translate the given information into algebraic equations.

Expressing Length in Terms of Width
Given:

L = 3 + 3W

This equation indicates that the length depends linearly on the width.

Using the Perimeter Formula
The perimeter (P) of a rectangle is given by:

P = 2(L + W)

Substituting the known perimeter:

174 = 2(L + W)

Now, substitute L from the first equation into the perimeter formula:

174 = 2((3 + 3W) + W)

Simplify the expression inside the parentheses:

174 = 2(3 + 3W + W)

174 = 2(3 + 4W)

Distribute the 2:

174 = 2 3 + 2 4W

174 = 6 + 8W

Next, solve for W:

174 - 6 = 8W



168 = 8W

W = 21

Having W, we find L:

L = 3 + 3W = 3 + 3 21 = 3 + 63 = 66

Result:
- Width (W) = 21 inches
- Length (L) = 66 inches

Interpreting the Results

The calculations reveal that the rectangle's width is 21 inches, and its length is 66 inches. These dimensions
satisfy the original conditions:
- The length is indeed 3 more than 3 times the width: 3 + 3 21 = 66 inches.
- The perimeter matches the given total: 2(66 + 21) = 2(87) = 174 inches.

Understanding these results provides insight into how algebraic expressions model real-world geometry
problems.

Additional Geometric Considerations

While the problem primarily focuses on perimeter and the relationship between length and width, there are other
aspects to consider:

Area of the Rectangle
Calculating the area provides additional understanding of the size of the rectangle:

Area = L × W = 66 × 21 = 1386 square inches

This large area might be relevant in applications like land measurement or material estimation.

Diagonal Length
Using the Pythagorean theorem:

d = �(L² + W²) = �(66² + 21²) = �(4356 + 441) = �4797 ≈ 69.28 inches

Knowing the diagonal length can be useful in construction and design for fitting purposes or structural
analysis.



Practical Applications of the Problem

Understanding how to determine the dimensions of a rectangle based on perimeter and proportional relationships
is valuable across various fields:

Architecture and Construction
- Designing rooms, floors, or outdoor areas with specific perimeter constraints.
- Estimating materials needed based on dimensions.

Manufacturing and Fabrication
- Cutting materials to precise sizes for furniture, fabrics, or packaging.
- Ensuring components fit within specified limits.

Landscaping and Land Measurement
- Calculating areas of plots with known boundary lengths.
- Planning fences or boundary walls.

Step-by-Step Summary of the Solution Process

To ensure clarity, here is a summarized step-by-step guide to solving similar problems:

Identify the variables involved (e.g., width W, length L).1.

Translate the problem statement into algebraic equations (e.g., L = 3 + 3W).2.

Use known formulas (perimeter = 2(L + W)).3.

Substitute one variable's expression into the perimeter formula to create an equation with one variable.4.

Solve for the variable (W).5.

Calculate the other variable (L) using its expression.6.

Verify the solution by checking if it satisfies all original conditions.7.

Interpret the results in context, including additional properties like area or diagonal if needed.8.

Conclusion and Final Thoughts

This exploration demonstrates how algebra can be effectively used to solve geometric problems involving
rectangles. The key takeaway is the importance of translating word problems into mathematical models,
solving for unknowns systematically, and verifying solutions against the original conditions. The specific case
where the length is 3 more than 3 times the width, coupled with a known perimeter, provides an excellent example
of applying algebraic techniques to real-world scenarios. Whether for academic purposes or practical



applications, mastering these problem-solving strategies enhances mathematical literacy and problem-solving
skills.

By understanding the relationships between different dimensions of a rectangle and how to manipulate
equations, students and professionals alike can confidently approach similar challenges involving geometric
measurements and constraints.

Frequently Asked Questions

What is the relationship between the length and width of the rectangle?

The length is 3 more than 3 times its width, expressed as L = 3W + 3.

How do you set up an equation for the perimeter of the rectangle?

Using the perimeter formula P = 2(L + W), and substituting L = 3W + 3, the equation becomes 174 = 2(3W +
3 + W).

What is the first step to find the width of the rectangle?

Simplify the perimeter equation to solve for W: 174 = 2(4W + 3).

How do you simplify the perimeter equation to solve for W?

Distribute the 2: 174 = 8W + 6, then subtract 6 from both sides: 168 = 8W.

What is the value of the width W?

W = 168 / 8 = 21 inches.

How do you find the length of the rectangle?

Plug W = 21 into L = 3W + 3: L = 3(21) + 3 = 63 + 3 = 66 inches.

What is the perimeter of the rectangle with the found dimensions?

Perimeter P = 2(L + W) = 2(66 + 21) = 2(87) = 174 inches, confirming the given perimeter.

Why is it important to verify the solution in this problem?

To ensure the calculated dimensions satisfy both the length-width relationship and the perimeter condition.

Can this problem be solved using a different approach?

Yes, by setting up a system of equations or using substitution, but direct substitution into the perimeter
formula is most straightforward.

What real-world applications can this problem relate to?

Designing rectangular spaces like gardens, rooms, or frames where specific perimeter and dimension relationships
are required.



Additional Resources
Rectangle Dimensions Calculation: An In-Depth Analysis

Understanding the precise dimensions of a rectangle is fundamental in various fields — from construction and
manufacturing to design and mathematics. In this article, we will explore a specific problem involving a
rectangle where the length is related to the width by a particular algebraic expression, and the perimeter is
given. We will delve into the step-by-step process of translating worded conditions into algebraic equations,
solving for unknowns, and interpreting the results with clarity and precision.

---

Introduction to the Problem

Imagine you are designing a rectangular frame, a piece of fabric, or a garden plot with specific proportional
constraints. The problem states:

- The length (L) of the rectangle is 3 more than 3 times its width (W).
- The perimeter (P) of the rectangle is 174 inches.

These conditions form the basis for a mathematical problem that requires constructing an equation, solving
for the unknowns, and understanding the relationship between the rectangle's dimensions.

---

Understanding the Relationship Between Length and Width

Expressing Length in Terms of Width

The problem states:

> The length is 3 more than 3 times the width.

Mathematically, this can be expressed as:

\[ L = 3W + 3 \]

This algebraic expression is crucial because it allows us to relate the length directly to the width, reducing
the problem to solving for a single variable.

---

Why is this relationship important?

- It simplifies the problem by reducing the number of unknowns.
- It allows us to substitute the expression for L into the perimeter formula.
- It provides insight into the proportion between the length and width, which can help in practical applications
like material estimation or spatial planning.

---



Understanding and Applying the Perimeter Formula

The Perimeter of a Rectangle

The perimeter (P) of a rectangle is the total distance around it, calculated by:

\[ P = 2L + 2W \]

Given that:

\[ P = 174 \text{ inches} \]

we can substitute the expression for L into this formula to create an equation with one variable.

Substituting Length into the Perimeter Equation

Using \( L = 3W + 3 \):

\[ 174 = 2(3W + 3) + 2W \]

Expanding the equation:

\[ 174 = 6W + 6 + 2W \]

Combining like terms:

\[ 174 = 8W + 6 \]

---

Solving for the Width (W)

Step-by-step Solution

1. Subtract 6 from both sides:

\[ 174 - 6 = 8W \]

\[ 168 = 8W \]

2. Divide both sides by 8:

\[ W = \frac{168}{8} \]

\[ W = 21 \text{ inches} \]

This is the width of the rectangle.



Interpreting the Result

- The width of the rectangle is 21 inches.
- This measurement is practical, allowing for precise construction or design specifications.

---

Calculating the Length (L)

Now that we have the width, we can find the length:

\[ L = 3W + 3 \]

Substituting \( W = 21 \):

\[ L = 3(21) + 3 \]

\[ L = 63 + 3 \]

\[ L = 66 \text{ inches} \]

Therefore, the length of the rectangle is 66 inches.

---

Verification of the Solution

To ensure the calculations are correct, verify that the perimeter matches the given value:

\[ P = 2L + 2W \]

\[ P = 2(66) + 2(21) \]

\[ P = 132 + 42 \]

\[ P = 174 \text{ inches} \]

This confirms that our solution aligns with the problem statement.

---

Summary of Findings

| Dimension | Calculation | Result |
|------------|--------------|---------|
| Width (W) | Calculated from perimeter equation | 21 inches |
| Length (L) | \( 3W + 3 \) | 66 inches |

These dimensions satisfy the conditions, with the length being indeed 3 more than three times the width, and the
perimeter totaling 174 inches.



---

Practical Applications and Considerations

Understanding such a problem has tangible benefits:

- Design and Construction: Ensuring that materials are cut to precise dimensions.
- Interior Design: Planning furniture or fixtures within specified space constraints.
- Agricultural Planning: Designing plots with proportional relationships.
- Educational Context: Teaching algebraic modeling and problem-solving strategies.

When applying these calculations in real-world scenarios, consider factors like material thickness,
manufacturing tolerances, or aesthetic proportions, which may slightly influence the ideal dimensions.

---

Extended Insights and Variations

- Changing the perimeter: If the perimeter were different, the same approach could be used by substituting the new
value.
- Different relationships between dimensions: For example, if length were directly proportional to width, or
involved different constants, the algebraic expressions would adapt accordingly.
- Three-dimensional analogs: Extending the concept to rectangular prisms or other shapes introduces
additional variables and complexity.

---

Conclusion

Through a systematic approach, we've determined that a rectangle with a perimeter of 174 inches, where its
length is 3 more than 3 times its width, has dimensions:

- Width: 21 inches
- Length: 66 inches

This case exemplifies how algebraic expressions and formulas can be combined to solve real-world problems
efficiently and accurately. Mastery of such techniques is invaluable across scientific, engineering, and everyday
contexts, enabling precise planning and execution in various projects.

---

In essence, understanding how to translate worded constraints into algebraic formulas and then solving them
is a cornerstone of applied mathematics that empowers professionals and students alike to navigate complex
problems with confidence and clarity.
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