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Understanding the dimensions of rectangles is fundamental in geometry, especially when solving real-world
problems involving area, length, and width. In this article, we explore a specific problem: given a rectangle where
the length is 7 cm longer than its width and the area is 120 cm², how do we determine the dimensions of the
rectangle? We will cover the problem-solving process comprehensively, including step-by-step algebraic
methods, formulas, and practical applications. By the end of this guide, you'll be equipped with the knowledge
to solve similar problems confidently.

---

Understanding the Problem

Before delving into calculations, it’s crucial to understand the problem's components:

- The length of the rectangle is 7 cm longer than its width.
- The area of the rectangle is 120 cm².
- The goal is to find the length and width of the rectangle.

This problem involves basic algebra and understanding of rectangle properties, specifically the relationship
between length, width, and area.

---

Key Concepts and Formulas

To solve this problem, familiarize yourself with the following key concepts and formulas:

1. Rectangle Dimensions
- Width (w): The shorter side of the rectangle.
- Length (l): The longer side of the rectangle.

2. Relationship Between Length and Width
- Given: l = w + 7

3. Area Formula of a Rectangle
- Area (A) = length × width
- In symbols: A = l × w



4. Solving for Dimensions
- Use algebra to substitute the relationship between length and width into the area formula to find the
unknown sides.

---

Step-by-Step Solution Approach

Let’s walk through the process to find the dimensions of the rectangle.

Step 1: Define the Variables
- Let w be the width of the rectangle (in cm).
- Since the length is 7 cm longer than the width, l = w + 7.

Step 2: Set Up the Equation Using Area
- Given the area is 120 cm²:

\[
A = l \times w = 120
\]

Substituting l = w + 7:

\[
(w + 7) \times w = 120
\]

Simplify:

\[
w^2 + 7w = 120
\]

Step 3: Rearrange to Standard Quadratic Form
- Bring all terms to one side:

\[
w^2 + 7w - 120 = 0
\]

Step 4: Solve the Quadratic Equation
- The quadratic equation:

\[
w^2 + 7w - 120 = 0
\]

- Use the quadratic formula:



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

Where:

- \( a = 1 \),
- \( b = 7 \),
- \( c = -120 \).

Calculating discriminant:

\[
\Delta = b^2 - 4ac = 7^2 - 4 \times 1 \times (-120) = 49 + 480 = 529
\]

Square root of discriminant:

\[
\sqrt{529} = 23
\]

Calculating roots:

\[
w = \frac{-7 \pm 23}{2}
\]

- First root:

\[
w = \frac{-7 + 23}{2} = \frac{16}{2} = 8
\]

- Second root:

\[
w = \frac{-7 - 23}{2} = \frac{-30}{2} = -15
\]

Since width cannot be negative, w = 8 cm.

Step 5: Find the Length
- Recall l = w + 7:

\[
l = 8 + 7 = 15\, \text{cm}
\]

---

Final Dimensions of the Rectangle

Based on the calculations:



- Width (w): 8 cm
- Length (l): 15 cm

These dimensions satisfy the original conditions: the length is 7 cm longer than the width, and the area is 120
cm².

---

Verification of the Solution

Always verify your solution to ensure accuracy.

- Calculate the area:

\[
\text{Area} = l \times w = 15 \times 8 = 120\, \text{cm}^2
\]

- Check the length difference:

\[
15 - 8 = 7\, \text{cm}
\]

Both conditions are satisfied; thus, the solution is correct.

---

Practical Applications of the Problem

Understanding how to find dimensions based on area and relationships between sides has multiple real-world
applications, such as:

- Designing rectangular plots of land with specific area requirements.
- Manufacturing items where dimensions are constrained by area and proportional relationships.
- Planning room layouts or furniture dimensions to fit specific space and aesthetic criteria.

---

Additional Tips for Solving Similar Problems

- Always define variables clearly.
- Substitute known relationships into formulas before solving.
- Use the quadratic formula when the equation is quadratic.
- Check for extraneous solutions, especially when negative roots are obtained.
- Verify your answer by plugging back into original conditions.

---



Frequently Asked Questions (FAQs)

Q1: Can the width be negative?
- No, because width cannot be negative in real-world measurements.

Q2: What if the area was different?
- The same method applies; set up the equation with the given area and solve for the dimensions.

Q3: How do I handle more complex relationships?
- Break down the problem into smaller parts, define variables, and use algebraic methods like substitution and
quadratic formulas.

---

Conclusion

Determining the dimensions of a rectangle with known relationships between length, width, and area involves
understanding formulas, setting up equations, and solving quadratic equations. In this example, with the
length being 7 cm longer than the width and the area being 120 cm², the dimensions are 8 cm for the width and 15
cm for the length. Mastering these techniques empowers you to tackle a wide variety of geometric problems
efficiently and accurately.

---

Related Topics for Further Study
- Properties of rectangles and other quadrilaterals
- Solving quadratic equations
- Applications of algebra in geometry
- Real-world problem-solving involving area and perimeter
- Using formulas for compound shapes

---

If you want to improve your understanding of geometry and algebra, practicing problems like these will
strengthen your problem-solving skills and prepare you for more advanced mathematical challenges.

Frequently Asked Questions

What is the width of the rectangle if its length is 7 cm longer and the area
is 120 cm²?

Let the width be x cm. Then, the length is x + 7 cm. Area = length × width, so (x + 7) × x = 120. Solving for x:
x² + 7x = 120 � x² + 7x - 120 = 0. Factoring or using quadratic formula: x = 5 or x = -24. Since width can't
be negative, the width is 5 cm.

How do you find the length of the rectangle given its width and area?

First, identify the width (x). The length is x + 7 cm. Use the formula for area: length × width = 120 cm².
Substitute length: (x + 7) × x = 120. Solve for x to find the width, then add 7 to find the length.



What are the dimensions of the rectangle if its area is 120 cm² and the
length is 7 cm longer than the width?

The width is 5 cm, and the length is 12 cm (since 5 + 7 = 12). These dimensions satisfy the area condition: 5 ×
12 = 60, but since the area is 120 cm², the correct dimensions are width = 8 cm and length = 15 cm, because 8 ×
15 = 120. (Recalculation shows the quadratic solution yields width = 8 cm, length = 15 cm).

Can the width of the rectangle be negative based on the given area and length
difference?

No, the width cannot be negative because physical dimensions like width must be positive. The quadratic
solution yields a negative value (x = -24), which is invalid in this context, so the only valid width is 8 cm.

What is the step-by-step approach to find the dimensions of a rectangle with
given area and length difference?

1. Define the width as x cm. 2. Write the length as x + 7 cm. 3. Set up the area equation: x(x + 7) = 120. 4.
Expand: x² + 7x = 120. 5. Rearrange to quadratic form: x² + 7x - 120 = 0. 6. Solve using quadratic formula:
x = [-7 ± �(7² - 4×1×(-120))]/(2×1). 7. Calculate discriminant: 49 + 480 = 529. 8. Find roots: x = [-7 ±
�529]/2 = [-7 ± 23]/2. 9. Valid solution: x = (16)/2 = 8 cm. 10. Find length: 8 + 7 = 15 cm. 11. Verify: 8 × 15
= 120 cm².

Additional Resources
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Understanding the fundamental properties of rectangles is essential not only in mathematics but also in
various real-world applications, from architecture to engineering. In this article, we delve into a specific
problem involving a rectangle’s dimensions, exploring how to determine its length and width when given certain
parameters. The problem states: the length of a rectangle is 7 centimeters longer than its width, and its total
area is 120 square centimeters. Our goal is to find the precise measurements of both the length and the width,
unraveling the steps involved in solving such a problem with clarity and precision.

Breaking Down the Problem: What Are We Asked to Find?

At its core, the problem presents a scenario involving two key measurements: length and width. It states:

- The length of the rectangle is 7 cm longer than its width.
- The area of the rectangle is 120 cm².

Given these conditions, the question asks us to determine:

- The exact width of the rectangle.
- The exact length of the rectangle.

This is a classic algebraic problem that involves translating real-world descriptions into mathematical
expressions and then solving for the unknown variables.

Understanding the Key Concepts: Length, Width, and Area



Before diving into calculations, it’s essential to clarify some basic concepts:

- Length (L): The longer side of the rectangle.
- Width (W): The shorter side of the rectangle.
- Area (A): The space enclosed within the rectangle, calculated as the product of length and width: \(A = L
\times W\).

In this problem, the relationship between length and width is specified, which allows us to set up an equation to
find the unknown dimensions.

Formulating the Mathematical Model

To solve the problem, we need to express the given information mathematically:

1. Express Length in Terms of Width:

Given that the length is 7 cm longer than the width, we can write:

\[ L = W + 7 \]

2. Use the Area Formula:

Since the area is 120 cm²:

\[ A = L \times W = 120 \]

Substituting the expression for \(L\):

\[ (W + 7) \times W = 120 \]

This simplifies the problem into a single-variable quadratic equation.

Solving the Equation: Step-by-Step Approach

The key to solving this problem is to solve the quadratic equation:

\[ (W + 7) \times W = 120 \]

which expands to:

\[ W^2 + 7W = 120 \]

Rearranged into standard quadratic form:

\[ W^2 + 7W - 120 = 0 \]

Now, we can apply algebraic methods such as factoring, completing the square, or the quadratic formula.
Given that the coefficients are manageable, factoring is a straightforward approach.

Factoring the quadratic:

We look for two numbers that multiply to \(-120\) and add to \(7\).

- Factors of \(-120\): \(\pm 1, \pm 2, \pm 3, \pm 4, \pm 5, \pm 6, \pm 8, \pm 10, \pm 12, \pm 15, \pm 20, \pm 24,



\pm 30, \pm 40, \pm 60, \pm 120\).

We need two factors \(a\) and \(b\) such that:

\[ a \times b = -120 \]
\[ a + b = 7 \]

Testing pairs:

- \(15 \times -8 = -120\), and \(15 + (-8) = 7\).

This matches our criteria, so the factors are 15 and -8.

Expressing the quadratic as:

\[ W^2 + 15W - 8W - 120 = 0 \]

Grouping terms:

\[ (W^2 + 15W) - (8W + 120) = 0 \]

Factoring each group:

\[ W(W + 15) - 8(W + 15) = 0 \]

Factoring out common binomial:

\[ (W + 15)(W - 8) = 0 \]

Solutions:

\[ W + 15 = 0 \Rightarrow W = -15 \]
\[ W - 8 = 0 \Rightarrow W = 8 \]

Since width cannot be negative, we discard \(W = -15\), leaving:

\[ W = 8 \text{ cm} \]

Now, calculating the length:

\[ L = W + 7 = 8 + 7 = 15 \text{ cm} \]

Summary of Dimensions:

- Width: 8 cm
- Length: 15 cm

Verification of the Solution

To ensure our solution is accurate, verify by calculating the area:

\[ L \times W = 15 \times 8 = 120 \text{ cm}^2 \]

which matches the given area, confirming the correctness of the solution.



Implications and Real-World Applications

Understanding how to derive dimensions from given area and relationships between sides is fundamental in fields
such as architecture, design, and manufacturing. For example:

- Designing a room: If a room has a certain area and the length exceeds the width by a specific measure, these
calculations help determine the actual room dimensions.
- Fabric cutting: When fabric pieces are cut with specific length-to-width ratios and total area constraints,
similar mathematical principles apply.
- Land plotting: Determining plot dimensions based on area and boundary length relationships involves similar
algebra.

Extensions: Additional Problems and Considerations

This problem serves as a foundation for more complex geometric and algebraic exercises. For instance:

- What if the relationship between length and width changes? How would the calculations adapt?
- How to handle cases where the area is not a perfect product of the dimensions?
- Exploring the effects of different ratios between length and width on the overall area and shape.

Additionally, when solving such problems, consider:

- The importance of logical verification.
- The potential for multiple solutions, and how to eliminate the non-physical ones.
- The use of quadratic formulas when factoring is not straightforward.

Conclusion

Solving for the dimensions of a rectangle when given the relationship between length and width and the total
area involves translating a real-world scenario into algebraic expressions. In this case, recognizing the linear
relationship between the sides allowed us to formulate a quadratic equation, which we then solved through
factoring. The resulting dimensions — an 8 cm width and a 15 cm length — satisfy the initial conditions,
illustrating the power and practicality of algebra in everyday problem-solving. Whether in education,
construction, or design, mastering such techniques enables precise calculations and informed decision-making,
bridging the gap between conceptual understanding and real-world application.
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