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When exploring the fascinating world of geometry, rectangles stand out as one of the most

fundamental shapes. Their simplicity and versatility make them a common subject in both basic and

advanced mathematical problems. In this article, we will delve into the properties of rectangles,

focusing on a specific problem involving rectangles where the length exceeds the width by 5

centimeters. We will analyze how to determine the dimensions, calculate areas and perimeters, and

interpret real-world applications involving multiple such rectangles. Whether you’re a student, teacher,

or math enthusiast, understanding these concepts will deepen your comprehension of rectangle-related

problems.

---

Understanding the Basic Properties of Rectangles

Before diving into complex problems, it’s essential to grasp the fundamental properties of rectangles:

Opposite sides are equal in length.

All angles are right angles (90 degrees).



The diagonals are equal in length and bisect each other.

The area is calculated as length × width.

The perimeter is calculated as 2 × (length + width).

These properties form the foundation for solving most rectangle-related mathematical problems.

---

Problem Breakdown: The Relationship Between Length and

Width

The problem states: "Here is a rectangle. The length of the rectangle is 5 cm longer than its width. 4 of

these rectangles are..."

This wording provides a relationship between the length and the width but leaves the question open-

ended regarding what needs to be determined. Typically, such problems aim to find:

- The dimensions (length and width) of each rectangle.

- The total area or perimeter of multiple rectangles.

- The combined area or total length if multiple rectangles are considered.

Let’s formalize the problem:

Given:

- The length (L) of a rectangle is 5 cm longer than its width (W).



- There are 4 such rectangles.

---

Formulating the Mathematical Model

To analyze the problem, we need to express the dimensions mathematically.

Expressing Length in Terms of Width

Since the length exceeds the width by 5 cm:

\[ L = W + 5 \]

Calculating Area of a Single Rectangle

The area (A) of one rectangle:

\[ A = L \times W = (W + 5) \times W = W^2 + 5W \]

Calculating Perimeter of a Single Rectangle

The perimeter (P):

\[ P = 2 \times (L + W) = 2 \times (W + 5 + W) = 2 \times (2W + 5) = 4W + 10 \]



---

Determining Dimensions Based on Additional Information

The problem as provided is incomplete without more specific details. Typically, such problems involve:

- The total area of all 4 rectangles.

- The total perimeter or combined length.

- A specific area or perimeter value.

Let's consider some common scenarios and how to approach them.

---

Scenario 1: Total Area of 4 Rectangles is Known

Suppose the total combined area of the 4 rectangles is given as a certain value, say, S cm². Then:

\[ 4 \times A = S \]

Since each rectangle has an area \( A = W^2 + 5W \):

\[ 4(W^2 + 5W) = S \]

\[ 4W^2 + 20W = S \]

From here, solving for W involves quadratic equations:

\[ 4W^2 + 20W - S = 0 \]



Using the quadratic formula:

\[ W = \frac{-b \pm \sqrt{b^2 - 4ac}}{2a} \]

where \( a = 4 \), \( b = 20 \), and \( c = -S \).

Note: The actual value of S is necessary to compute specific W.

---

Scenario 2: The Perimeter of Each Rectangle is Known

Suppose each rectangle has a perimeter of P cm:

\[ P = 4W + 10 \]

Then:

\[ W = \frac{P - 10}{4} \]

Once W is known, the length:

\[ L = W + 5 \]

And the area:

\[ A = W \times L \]

---



Practical Examples and Calculations

Let's consider a concrete example to illustrate these calculations.

Example 1: Total Area of 4 Rectangles is 200 cm²

Given:

\[ 4 \times (W^2 + 5W) = 200 \]

\[ 4W^2 + 20W = 200 \]

Divide both sides by 4:

\[ W^2 + 5W = 50 \]

Rewrite as a quadratic:

\[ W^2 + 5W - 50 = 0 \]

Apply quadratic formula:

\[ W = \frac{-5 \pm \sqrt{5^2 - 4 \times 1 \times (-50)}}{2 \times 1} \]

\[ W = \frac{-5 \pm \sqrt{25 + 200}}{2} \]

\[ W = \frac{-5 \pm \sqrt{225}}{2} \]

\[ W = \frac{-5 \pm 15}{2} \]

Two solutions:



1. \( W = \frac{-5 + 15}{2} = \frac{10}{2} = 5 \) cm

2. \( W = \frac{-5 - 15}{2} = \frac{-20}{2} = -10 \) cm (discard, as width cannot be negative)

Therefore, \( W = 5 \) cm.

Calculate length:

\[ L = W + 5 = 5 + 5 = 10 \text{ cm} \]

Calculate area of one rectangle:

\[ A = 5 \times 10 = 50 \text{ cm}^2 \]

Verify total area:

\[ 4 \times 50 = 200 \text{ cm}^2 \] ✓

---

Example 2: If Perimeter of Each Rectangle is 30 cm

Given:

\[ P = 30 \text{ cm} \]

\[ W = \frac{P - 10}{4} = \frac{30 - 10}{4} = \frac{20}{4} = 5 \text{ cm} \]

\[ L = W + 5 = 5 + 5 = 10 \text{ cm} \]

Area:



\[ A = 5 \times 10 = 50 \text{ cm}^2 \]

Perimeter check:

\[ P = 2 \times (W + L) = 2 \times (5 + 10) = 2 \times 15 = 30 \text{ cm} \] ✓

---

Real-World Applications of Rectangular Dimensions

Understanding how to manipulate the dimensions of rectangles has numerous practical applications:

Designing Rooms and Spaces: Determining the optimal dimensions for rooms, tiles, or furniture.

Fabric and Material Cutting: Calculating how many rectangles of certain dimensions can be cut

from larger sheets.

Land Plot Planning: Dividing land into rectangular plots with specified dimensions.

Manufacturing and Packaging: Designing boxes and containers with specific length and width

requirements.

In each case, understanding the relationship between length and width simplifies planning and cost

estimation.

---



Advanced Concepts and Variations

Beyond the basic problem, several advanced ideas can be explored:

1. Rectangles with Fixed Perimeter or Area

- How does fixing the perimeter influence the possible dimensions?

- How does fixing the area constrain the length and width?

2. Optimization Problems

- Finding dimensions that maximize or minimize area or perimeter given certain constraints.

- Applications in packaging, material usage, and space optimization.

3. Scaling and Similar Rectangles

- How changing the dimensions proportionally affects area and perimeter.

- Understanding scale factors and their impact.

---

Conclusion

Understanding the relationship between a rectangle's length and width, especially when the length

exceeds the width by a specific measure, is fundamental in solving various geometric problems. By



formulating the problem algebraically, applying quadratic equations, and interpreting real-world

contexts, we can derive meaningful insights into the dimensions and properties of rectangles. Whether

dealing with total areas, perimeters, or optimizing shapes for specific purposes, mastering these

concepts equips learners with essential tools for both academic and practical applications.

Remember, the key steps involve defining variables clearly, setting up equations based on given

relationships, and methodically solving for unknowns. With practice, these techniques become intuitive,

allowing for quick and accurate problem-solving in diverse scenarios involving rectangles.

---

Note: For tailored solutions, always ensure you have all necessary data, such as total area, perimeter,

or other constraints, to accurately determine

Frequently Asked Questions

What is the relationship between the length and width of the

rectangle?

The length of the rectangle is 5 cm longer than its width.

If the width of the rectangle is 10 cm, what is its length?

The length would be 15 cm, since it's 5 cm longer than the width.

How do you calculate the area of the rectangle with given dimensions?

Multiply the length by the width to find the area.



What is the total perimeter of the rectangle if the width is 8 cm?

Perimeter = 2 × (length + width) = 2 × (8 + 13) = 2 × 21 = 42 cm.

If four rectangles are 'these rectangles,' what does that imply about

their total area?

It means the combined area of all four rectangles is four times the area of one rectangle.

How can you express the area of these rectangles algebraically?

Area = width × (width + 5) = width² + 5 × width.

What is the importance of understanding the relationship between

length and width in geometry problems?

It helps in setting up equations to find missing dimensions and solve for unknowns.

In real-world scenarios, where might knowing the dimensions of such

rectangles be useful?

In designing furniture, land plots, tiles, or any rectangular objects where size specifications matter.

Can you determine the dimensions of the rectangles if the area is

known to be 300 cm²?

Yes. Set up the equation: width × (width + 5) = 300, then solve for width to find the dimensions.

Additional Resources

Rectangle



Understanding the properties and characteristics of rectangles is fundamental in both everyday life and

various professional fields such as architecture, design, and engineering. Today, we will delve into a

specific type of rectangle where the length exceeds the width by 5 centimeters, and explore the

fascinating scenario of analyzing four such rectangles. This comprehensive review aims to provide

clarity, practical insights, and applications of these geometric figures, grounded in mathematical

principles and real-world relevance.

---

Defining the Rectangle: Basic Properties and Dimensions

The Fundamental Attributes of Rectangles

A rectangle is a four-sided polygon, or quadrilateral, characterized by four right angles (each

measuring 90 degrees). Its sides are arranged so that opposite sides are equal in length, making it a

parallelogram with right angles. The key properties include:

- Opposite sides are parallel and equal in length.

- All interior angles are right angles (90°).

- The diagonals are equal in length and bisect each other.

- The area and perimeter are calculable based on side lengths.

Given Conditions: Length is 5 cm Longer Than Width

In our specific scenario:

- Let the width be denoted as w centimeters.



- The length is then w + 5 centimeters.

This simple relationship allows us to explore a family of rectangles sharing this property, and analyze

their dimensions, areas, perimeters, and other characteristics.

---

Analyzing the Dimensions of the Rectangles

Mathematical Formulation

Based on the given relationship, the dimensions of each rectangle are expressed as:

- Width (w): variable, expressed in centimeters.

- Length (l): w + 5 centimeters.

This expression allows us to analyze various specific rectangles by selecting different values for w.

Constraints and Practical Considerations

While theoretically, w can be any positive real number, practical constraints may influence the choice

of size:

- For physical objects, the width must be positive and feasible within manufacturing or usage contexts.

- For example, choosing w = 1 cm, w = 10 cm, or w = 20 cm yields different rectangles suitable for

different applications.



Examples of Dimensions

| Width (w) | Length (w + 5) | Description |

|-----------|----------------|-----------------------------------------------------------|

| 1 cm | 6 cm | Very small rectangle, possibly for miniature models |

| 5 cm | 10 cm | Moderate size, suitable for small tiles or labels |

| 10 cm | 15 cm | Larger rectangle, useful in design or signage |

| 20 cm | 25 cm | Significant size, possibly for larger panels or boards|

---

Calculating Area and Perimeter of These Rectangles

Area Calculation

The area (A) of a rectangle is given by:

\[

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

\]

Substituting our expressions:

\[

A = (w + 5) \times w = w^2 + 5w

\]

This quadratic expression reveals that the area depends on the square of the width, plus a linear term.



Implication: As the width increases, the area increases quadratically, emphasizing the importance of

choosing a suitable w for specific applications.

Perimeter Calculation

The perimeter (P) of a rectangle is:

\[

P = 2 \times (\text{length} + \text{width}) = 2(w + (w + 5)) = 2(2w + 5) = 4w + 10

\]

This linear relationship indicates that the perimeter grows directly with the width.

Summary of formulas:

- Area: \(A = w^2 + 5w\)

- Perimeter: \(P = 4w + 10\)

---

Analyzing Four Rectangles with Different Widths

Now, let's examine four specific rectangles characterized by different widths, and analyze their

properties.

Rectangle 1: W = 2 cm



- Dimensions: Length = 7 cm, Width = 2 cm

- Area: \(2^2 + 5 \times 2 = 4 + 10 = 14 \text{ cm}^2\)

- Perimeter: \(4 \times 2 + 10 = 8 + 10 = 18 \text{ cm}\)

Rectangle 2: W = 4 cm

- Dimensions: Length = 9 cm, Width = 4 cm

- Area: \(4^2 + 5 \times 4 = 16 + 20 = 36 \text{ cm}^2\)

- Perimeter: \(4 \times 4 + 10 = 16 + 10 = 26 \text{ cm}\)

Rectangle 3: W = 10 cm

- Dimensions: Length = 15 cm, Width = 10 cm

- Area: \(10^2 + 5 \times 10 = 100 + 50 = 150 \text{ cm}^2\)

- Perimeter: \(4 \times 10 + 10 = 40 + 10 = 50 \text{ cm}\)

Rectangle 4: W = 20 cm

- Dimensions: Length = 25 cm, Width = 20 cm

- Area: \(20^2 + 5 \times 20 = 400 + 100 = 500 \text{ cm}^2\)

- Perimeter: \(4 \times 20 + 10 = 80 + 10 = 90 \text{ cm}\)

---



Applications and Practical Insights

Design and Manufacturing

Understanding how the dimensions change with different widths allows manufacturers and designers to

optimize materials, space, and aesthetic appeal. For example:

- Smaller rectangles (like W=2 cm) might be used for jewelry, miniatures, or detailed crafts.

- Medium-sized rectangles (W=10 cm) are suitable for posters, tiles, or panels.

- Larger rectangles (W=20 cm) could be used in furniture, signage, or architectural elements.

Area and Perimeter Efficiency

From a resource perspective:

- Larger rectangles offer more surface area, which is beneficial for applications requiring larger

coverage.

- Smaller perimeters for larger rectangles might reduce material costs in framing or edging.

Educational Tools and Geometry Learning

These examples serve as excellent teaching tools to illustrate quadratic and linear relationships

between dimensions, area, and perimeter. Students can:

- Visualize how changing one dimension affects the overall size.

- Understand the significance of algebraic expressions in real-world contexts.

- Practice calculating areas and perimeters with varying dimensions.



---

Further Considerations and Advanced Analysis

Optimizing for Area or Perimeter

In certain scenarios, the goal might be to maximize area given a fixed perimeter, or minimize perimeter

given an area. For rectangles where length exceeds width by 5 cm, the following observations are

relevant:

- Increasing w increases both area and perimeter.

- To optimize for maximum area within size constraints, select the largest feasible w.

- Conversely, for minimal resource use, choose the smallest w compatible with design requirements.

Exploring the Relationship Graphically

Graphing the area \(A = w^2 + 5w\) against w can reveal:

- The quadratic growth of area with increasing w.

- The point of interest where the area is maximized within given constraints.

Similarly, plotting perimeter \(P = 4w + 10\) shows a straight line, emphasizing the linear relationship.

---



Conclusion: The Significance of These Rectangles in Real-

World Contexts

The exploration of rectangles with the specific property that the length exceeds the width by 5

centimeters offers a rich understanding of geometric relationships, algebraic expressions, and practical

applications. Whether in designing objects, optimizing materials, or teaching fundamental concepts of

geometry, these rectangles serve as versatile and instructive models.

By analyzing their dimensions, areas, and perimeters at various sizes, we gain valuable insights into

how simple algebraic relationships translate into tangible real-world features. The four examples

demonstrate the diversity of possibilities and the importance of mathematical thinking in everyday

problem-solving.

In essence, these rectangles are more than just geometric figures; they embody principles of

proportionality, efficiency, and design—making them essential tools in the toolkit of students, educators,

engineers, and designers alike.
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