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When approaching geometric problems involving complex shapes, breaking down the figure into
manageable parts is essential. In this article, we explore how to find the area of a shaded region that
measures 14 feet by 21 feet with a circle situated in the middle. This problem combines rectangular
and circular geometry, offering an excellent opportunity to apply area calculation techniques for
different shapes. Whether you're a student preparing for exams or a geometry enthusiast,
understanding how to approach such problems enhances your spatial reasoning and mathematical
skills.

Understanding the Problem Layout

Before diving into calculations, it’s important to visualize and understand the components of the
problem:

- The main shape appears to be a rectangle measuring 14 feet in width and 21 feet in length.

- A circle is located somewhere within this rectangle, possibly centered or offset, and is part of the
shaded region.

- The goal is to find the total area of the shaded region, which includes the rectangle minus the
circular area if it’s cut out, or possibly the combined area depending on the shape's configuration.

Key assumptions (which should be clarified in the problem statement):

- The rectangle measures 14 ft (width) and 21 ft (length).

- The circle is inscribed within or overlapping the rectangle.

- The shaded region could be the rectangle with the circle cut out, or the rectangle including the
circle as part of the shaded area.

For clarity, this article will consider the common scenario where:

- The rectangle is 14 ft by 21 ft.

- The circle is inscribed within the rectangle, touching all four sides, or placed centrally.
- The shaded region is the rectangle minus the circle in the middle.

Step 1: Calculating the Area of the Rectangle

The first fundamental step is to determine the area of the rectangle, as it forms the basis for further



calculations.

Formula for the Area of a Rectangle

The area \(A_{rectangle}\) is calculated as:

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

\]

Using the given measurements:

\[
A {rectangle} = 21\, \text{ft} \times 14\, \text{ft} = 294\, \text{square feet}

\]

This is the total area of the rectangle before accounting for the circle.

Step 2: Determining the Circle’s Dimensions

Understanding the size of the circle is crucial for calculating its area and subsequently the shaded
region.

Possible Placement of the Circle

- Inscribed Circle: If the circle is inscribed within the rectangle, its diameter equals the smaller of
the two dimensions, i.e., 14 ft.

- Centered in the Rectangle: The circle could be centered in the rectangle, touching or not touching
the edges.

- Offset Placement: The circle may be placed elsewhere; however, for simplicity, the inscribed circle
is the most common scenario.

Calculating the Circle’s Radius

If the circle is inscribed within the rectangle:

- Diameter \(d\): Equal to the shorter side (14 ft).
- Radius \(r\): Half of the diameter.

\[
r = \frac{d}{2} = \frac{14\, \text{ft}}{2} = 7\, \text{ft}



\]

Step 3: Calculating the Area of the Circle

The area of a circle \(A {circle}\) is:

\[
A {circle} =\pir"2
\]

Substitute the radius:

\[
A {circle} = \pi \times (7)"2 = \pi \times 49 \approx 3.1416 \times 49 \approx 153.94\, \text{sq ft}
\]

This area represents the space occupied by the circle within the rectangle.

Step 4: Determining the Shaded Region’s Area

Depending on the shading pattern, there are different methods to find the total area.
Scenario 1: The shaded region is the rectangle minus the circle (circle cut out).

\[
A {shaded} = A {rectangle} - A {circle}
\]

\[
A {shaded} = 294 - 153.94 \approx 140.06\, \text{sq ft}
\]

Scenario 2: The shaded region includes both the rectangle and the circle, possibly indicating a
combination.

In this case, the total area might be:

\[
A {shaded} = A {rectangle} + A {circle} = 294 + 153.94 \approx 447.94\, \text{sq ft}

\]

Scenario 3: The circle is within the rectangle and the shaded region is the rectangle excluding the



circle, consistent with the first calculation.
Clarification:

- If the circle is a hole cut out of the rectangle, the shaded area is approximately 140.06 sq ft.
- If the circle is part of the shaded region, the area is approximately 447.94 sq ft.

Most problems specify whether the circle is cut out or included; assuming the former (a hole), the
first calculation applies.

Additional Considerations and Variations

Depending on the problem’s specifics, various factors can influence the calculations:

1. Circle Not Inscribed

If the circle is smaller or placed differently, its radius or diameter needs adjustment. For example:

- If the diameter is given or specified, use that value directly.
- If the circle is centered but not inscribed, measure the distance from the center to the edge to find
the radius.

2. Partial Overlap or Different Placement

- If the circle overlaps only part of the rectangle, the calculation involves more complex geometry,
such as calculating segments or sectors.
- For simplicity, assuming inscribed and centered circles simplifies calculations.

3. Multiple Circles

- If multiple circles or other shapes are involved, summing their areas and subtracting or adding as
appropriate becomes necessary.

Practical Applications and Tips

Understanding how to calculate shaded areas involving rectangles and circles has numerous
practical applications:



- Architecture & Design: Calculating paint or flooring needs.
- Landscaping: Estimating lawn areas with circular features.
- Manufacturing: Material estimation for parts with circular holes.

Tips for solving similar problems:

1. Clearly visualize the shape and identify all components.

2. Break the shape into basic geometric figures.

3. Use known formulas for each shape’s area.

4. Clarify whether shapes are added or subtracted in the shaded region.

5. Check whether the circle is inscribed, circumscribed, or offset to determine dimensions
accurately.

Summary

To summarize, calculating the area of a shaded region involving a rectangle with a circle in the
middle involves:

- Determining the rectangle's area: \(14\, \text{ft} \times 21\, \text{ft} = 294\, \text{sq ft}\)
- Establishing the circle's size: inscribed circle with diameter 14 ft, radius 7 ft

- Calculating the circle's area: approximately 153.94 sq ft

- Depending on the shading pattern, subtract or add the circle's area to the rectangle's area.

Final note: Always confirm the specific configuration of shapes in the problem to apply the correct
approach.

Conclusion

Finding the area of a shaded region that includes a rectangle with a circle in the middle may seem
complex initially, but by systematically breaking down the shapes and applying fundamental
geometric formulas, the task becomes straightforward. Remember to visualize the shape, clarify the
placement of the circle, and determine whether to add or subtract the areas accordingly. With these
strategies, you can confidently solve similar problems involving complex geometric figures, ensuring
accuracy and efficiency in your calculations.
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Frequently Asked Questions

How do I find the area of the shaded region when a circle is
inscribed in a rectangle measuring 14 ft by 21 ft?

First, find the area of the rectangle (14 ft x 21 ft = 294 sq ft). Then, determine the area of the circle
(using radius or diameter), and subtract the circle’s area from the rectangle's area to get the shaded
region.

What is the formula to calculate the area of a circle inscribed
in a rectangle?

The area of a circle is given by nr?, where r is the radius. If the circle is inscribed in a rectangle, the
diameter equals the smaller side of the rectangle, so r = (smaller side)/2.

How do I find the radius of the circle in a 14 ft by 21 ft
rectangle with a circle in the middle?

Assuming the circle is inscribed and touches all sides, the diameter equals the smaller side, 14 ft.
Therefore, radiusr =14 ft /2 = 7 ft.

What is the area of the circle inscribed in the rectangle?
Using radius r = 7 ft, the area of the circle is m x 72 = 3.1416 x 49 = 153.94 sq ft.

How do I find the shaded region area after subtracting the
circle from the rectangle?

Subtract the circle’s area from the rectangle’s area: 294 sq ft - 153.94 sq ft = 140.06 sq ft. So, the
shaded area is approximately 140.06 square feet.

If the circle is not inscribed but just in the middle of the
rectangle, how does that affect the calculation?

If the circle isn't inscribed, you need to know its radius or diameter specifically. Once you have that,
you can calculate its area and subtract it from the rectangle’s area to find the shaded region.

Additional Resources
Find The Area Of The Shaded Region. 14ft 21ft With A Circle In The Middle

Calculating the area of the shaded region with dimensions 14ft by 21ft and a circle in the middle can
seem complex at first glance, but with a structured approach, it becomes manageable. This type of
problem often appears in geometry exercises, architectural planning, and design projects where
understanding the spatial relationships between different shapes is essential. In this guide, we'll



walk through the process step-by-step, exploring the geometric principles involved and
demonstrating how to accurately determine the shaded area's size.

Understanding the Problem

Before diving into calculations, it’s critical to interpret what the problem is asking:

- You have a rectangular shaded region measuring 14 feet by 21 feet.

- A circle is inscribed or placed within this rectangle.

- Your goal is to find the total area of this shaded region, which includes the rectangle minus the

area occupied by the circle (assuming the circle is cut out or excluded).

Note: The problem's wording suggests that the circle is “in the middle,” which often implies it is
inscribed within the rectangle, touching all four sides.

Step 1: Visualize the Figure
Imagine a rectangle with dimensions:

- Length = 21 ft
- Width = 14 ft

Within this rectangle, a circle is placed centrally, touching all sides of the rectangle—meaning the
circle is inscribed.

Visually:
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Here, the circle (O) is inscribed within the rectangle.

Step 2: Determine the Circle's Radius

If the circle is inscribed in the rectangle:



- The circle touches all four sides.
- The diameter of the circle equals the smaller side of the rectangle, which is 14 ft.

Why? Because the inscribed circle must fit entirely within the rectangle, so:

- Diameter = the smaller rectangle side = 14 ft
- Radius = Diameter /2 =14 ft/2 =7 ft

Note: This assumes the circle is inscribed, touching all four sides of the rectangle.

Step 3: Calculate the Area of the Rectangle
The total area of the rectangle is straightforward:
Area of rectangle = length x width

- Length = 21 ft
- Width = 14 ft

Calculation:

\[ \text{Area} {\text{rectangle}} = 21\, \text{ft} \times 14\, \text{ft} = 294\, \text{sq ft} \]

Step 4: Calculate the Area of the Circle
Using the radius determined:

- Radius \( r = 7\, \text{ft} \)

The area of a circle:

\[ \text{Area} {\text{circle}} =\pir~2\]
-\(\pi \approx 3.1416\)

Calculation:

\[ \text{Area} {\text{circle}} = 3.1416 \times 772 = 3.1416 \times 49 \approx 153.9384\, \text{sq
ft}\]

Step 5: Find the Shaded Region's Area

Assuming the shaded region is the rectangle minus the circle (i.e., the area outside the circle but
within the rectangle):



\[ \text{Area} {\text{shaded}} = \text{Area} {\text{rectangle}} - \text{Area} {\text{circle}} \]
Calculation:
\[ 294\, \text{sq ft} - 153.9384\, \text{sq ft} \approx 140.0616\, \text{sq ft} \]

So, the area of the shaded region is approximately 140.06 square feet.

Additional Considerations
What if the circle is not inscribed?

If the circle is placed differently (e.g., centered but not touching all sides), or if it’s only partially
within the rectangle, the calculations change:

- Determine the circle’s radius based on the specific placement.

- Calculate the circle’s area accordingly.

- Subtract the circle’s area from the total rectangle area if the circle is cut out.
- Otherwise, if the circle is a part of the shaded region, add its area accordingly.
What if the circle is shaded instead of cut out?

- In that case, the area of the shaded region would be:

\[ \text{Area of rectangle} + \text{area of circle} \]

or other configurations, depending on the specific diagram.

Practical Applications of the Calculation

Understanding how to find the area of complex shapes with combined figures is valuable in various
fields:

- Architecture and Interior Design: Calculating the area of rooms with circular features.
- Landscaping: Determining shaded or paved areas with circular features.

- Engineering: Material estimation for components with circular and rectangular parts.
- Art and Design: Planning layouts involving geometric shapes.

Summary of Steps
Here's a quick recap:
1. Visualize the figure and identify the placement of shapes.

2. Determine the dimensions of the circle (for inscribed circles, radius equals half of the smaller
rectangle side).



3. Calculate the area of the rectangle.
4. Calculate the area of the circle.
5. Subtract the circle’s area from the rectangle’s area to find the shaded region.

Final Notes

- Always verify the placement of the circle relative to the rectangle.

- Confirm whether the circle is inscribed, circumscribed, or placed differently.

- Ensure units are consistent throughout calculations.

- Use approximate values for \(\pi\) only when high precision isn't critical; for more precise work,
retain \(\pi\) in symbolic form.

Conclusion

Finding the area of the shaded region in a rectangle with a circle in the middle combines
fundamental geometric formulas with spatial reasoning. By following a logical
sequence—visualizing, identifying dimensions, calculating individual areas, and then combining
them—you can accurately determine the size of complex shapes. This approach not only simplifies
the problem but also enhances your understanding of geometric relationships, empowering you to
tackle similar challenges with confidence.
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