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Understanding geometric figures and their properties is fundamental in mathematics,
especially when calculating areas and perimeters. In this article, we will explore a
composite figure formed by placing a semi-circle on top of a rectangle. Using given
dimensions and the approximation of π as 3.14, we will demonstrate how to find the total
area and perimeter of this figure. Whether you're a student preparing for exams or an
enthusiast interested in geometry, this comprehensive guide will help clarify the process
step by step.

Analyzing the Figure: Semi-circle on Top of a
Rectangle

Before delving into calculations, it's important to visualize and understand the components
of this figure.

Components of the Figure
- Rectangle: The base shape, with known length and width.
- Semi-circle: Positioned on top of the rectangle, sharing its diameter with the rectangle's
width.

Imagine a rectangle sitting on a flat surface with a semi-circle perched on its top edge,
creating a composite shape resembling a house or a rounded-top banner.

Known Dimensions and Assumptions
For the purpose of this problem, let's assume the following dimensions:
- Width of the rectangle (W): 10 units
- Height of the rectangle (H): 6 units

These dimensions are typical for such problems; however, if specific measurements are
provided, they should be used accordingly.

---



Calculating the Area of the Composite Figure

The total area of the figure is the sum of the areas of the rectangle and the semi-circle
sitting atop it.

Step 1: Find the Area of the Rectangle
The area of a rectangle is calculated using the formula:
\[
\text{Area}_{\text{rectangle}} = \text{length} \times \text{width}
\]

Given:
- Length (L) = 10 units
- Width (W) = 6 units

Calculating:
\[
\text{Area}_{\text{rectangle}} = 10 \times 6 = 60 \text{ square units}
\]

Step 2: Find the Area of the Semi-circle
The area of a circle is:
\[
A_{\text{circle}} = \pi r^2
\]
Since we need a semi-circle:
\[
A_{\text{semi-circle}} = \frac{1}{2} \pi r^2
\]

Determine the radius (r):
- The diameter of the semi-circle equals the width of the rectangle:
\[
d = W = 10 \text{ units}
\]
- Therefore,
\[
r = \frac{d}{2} = \frac{10}{2} = 5 \text{ units}
\]

Calculate the semi-circle area:
Using \(\pi \approx 3.14\),
\[
A_{\text{semi-circle}} = \frac{1}{2} \times 3.14 \times 5^2 = \frac{1}{2} \times 3.14
\times 25
\]



\[
A_{\text{semi-circle}} = 1.57 \times 25 = 39.25 \text{ square units}
\]

Step 3: Total Area of the Figure
Add the areas:
\[
A_{\text{total}} = A_{\text{rectangle}} + A_{\text{semi-circle}} = 60 + 39.25 = 99.25
\text{ square units}
\]

Final answer for area:
\[
\boxed{99.25 \text{ square units}}
\]

---

Calculating the Perimeter of the Composite
Figure

The perimeter of the figure involves summing the lengths of its outer edges, considering
how the semi-circle and rectangle combine.

Step 1: Perimeter of the Rectangle
The rectangle's perimeter is:
\[
P_{\text{rectangle}} = 2 \times (L + H) = 2 \times (10 + 6) = 2 \times 16 = 32 \text{
units}
\]

However, since the semi-circle sits on top, the top edge of the rectangle (length 10 units) is
replaced by the curved semi-circular arc.

Step 2: Perimeter of the Semi-circle (Arc Length)
The curved part of the semi-circle's arc length is:
\[
L_{\text{arc}} = \frac{1}{2} \times 2 \pi r = \pi r
\]

Using \(\pi \approx 3.14\) and \(r=5\):
\[



L_{\text{arc}} = 3.14 \times 5 = 15.7 \text{ units}
\]

Note: The semi-circle's diameter (10 units) replaces the top width of the rectangle in the
perimeter calculation, so the straight top edge is not counted. Instead, we add the semi-
circular arc length.

Step 3: Total Perimeter Calculation
The perimeter comprises:
- Two vertical sides (height): \(2 \times H = 2 \times 6 = 12\) units
- The bottom edge of the rectangle: 10 units
- The curved semi-circle arc: 15.7 units

Total perimeter:
\[
P_{\text{total}} = 12 + 10 + 15.7 = 37.7 \text{ units}
\]

Final answer for perimeter:
\[
\boxed{37.7 \text{ units}}
\]

---

Summary of Results
| Description | Value |
|--------------|--------|
| Total Area | 99.25 square units |
| Total Perimeter | 37.7 units |

Additional Tips for Geometric Calculations:
- Always clarify the dimensions and how shapes are combined.
- Recall that the arc length of a semi-circle is half the circumference of a full circle.
- Use the approximation \(\pi \approx 3.14\) for practical calculations.
- When calculating perimeters of composite shapes, identify which sides are shared and
which are exposed.

Final Thoughts
By breaking down the figure into manageable parts—rectangle and semi-circle—and
applying basic formulas, you can efficiently determine the area and perimeter of complex
shapes. This method applies broadly in geometry, construction, and design, where
composite shapes are common. Remember to verify your dimensions and carefully consider
shared edges to ensure accurate calculations.

If you have different dimensions or additional features in the figure, adjust the calculations
accordingly. Practicing with various shapes will strengthen your understanding of geometric



properties and improve your problem-solving skills in mathematics.

Frequently Asked Questions

What is the shape formed when a semi-circle sits on top
of a rectangle?
The shape is a composite figure consisting of a rectangle with a semi-circle attached on top.

How do you calculate the area of the combined figure?
You find the area of the rectangle and the semi-circle separately, then add them together.
Use length × width for the rectangle, and for the semi-circle, (1/2) × π × r², with π
approximated as 3.14.

How is the perimeter of the combined figure calculated?
Add the perimeter of the rectangle excluding the top side where the semi-circle sits, then
add the curved edge of the semi-circle (half of the circle's circumference).

Given the rectangle's width and height, how do you find
the radius of the semi-circle?
The diameter of the semi-circle equals the width of the rectangle. Therefore, radius r =
width ÷ 2.

If the rectangle's width is 10 units and height is 6 units,
what is the area of the semi-circle?
First, find radius r = 10 ÷ 2 = 5 units. Then, area of semi-circle = 0.5 × 3.14 × 5² = 0.5 ×
3.14 × 25 = 39.25 square units.

How do you compute the total perimeter of the figure
with given dimensions?
Total perimeter = rectangle's height (left side) + rectangle's height (right side) + semi-
circle's curved edge. The semi-circle's curved edge = (π × r). For r=5, curved edge = 3.14
× 5 = 15.7 units.

Can you provide an example calculation for the total
area if the rectangle's dimensions are 10 units by 6
units?
Yes. The rectangle's area = 10 × 6 = 60 square units. The semi-circle's area = 0.5 × 3.14 ×



5² = 39.25 square units. Total area = 60 + 39.25 = 99.25 square units.

What is the importance of approximating π as 3.14 in
these calculations?
Using π ≈ 3.14 provides a close approximation for practical calculations, simplifying
computations while maintaining reasonable accuracy for area and perimeter
measurements.

Additional Resources
A Semi-circle Sits On Top Of A Rectangle To Form The Figure Below. Find Its Area And
Perimeter. Use 3.14

Understanding geometric figures and calculating their area and perimeter are fundamental
skills in mathematics, with applications spanning architecture, engineering, design, and
everyday problem-solving. When a semi-circle is placed atop a rectangle, the combined
shape presents an intriguing challenge that combines basic geometric formulas and spatial
reasoning. This article aims to thoroughly analyze such a figure, explore methods to
compute its area and perimeter, and provide clear explanations grounded in mathematical
principles, all while utilizing the value 3.14 for pi.

---

Introduction to the Geometric Figure

The figure under consideration comprises two primary components:

- A rectangle, which forms the base of the shape.
- A semi-circle positioned on top of the rectangle, with its diameter aligned with the
rectangle's width.

This configuration resembles a classical "half-circle atop a rectangle" shape, often
encountered in design motifs, architecture, and problem-solving exercises. To proceed with
calculations, it is essential to define the dimensions of the rectangle—specifically its length
(or width) and height—as well as the radius of the semi-circle.

Assumption: For the purpose of this analysis, we assume the rectangle has a width \( W \)
and height \( H \). The semi-circle's diameter matches the width of the rectangle, i.e., \( D =
W \), which is a common setup in such figures.

---



Defining Dimensions and Notation

Before diving into formulas, clarity on the dimensions is crucial. Let’s denote:

- \( W \) = width of the rectangle (also the diameter of the semi-circle)
- \( H \) = height of the rectangle
- \( R \) = radius of the semi-circle, where \( R = \frac{W}{2} \)

The semi-circle is placed on top of the rectangle such that its diameter aligns exactly with
the rectangle’s width. This spatial arrangement influences how we compute the total area
and perimeter.

---

Calculating the Area of the Figure

The total area of the composite figure equals the sum of the areas of the rectangle and the
semi-circle, accounting for any overlaps or gaps (which, in this case, are non-existent
because the semi-circle rests on the rectangle without overlapping).

Area of the Rectangle

The area of a rectangle is straightforward:

\[
A_{rectangle} = W \times H
\]

Where:

- \( W \) is the width
- \( H \) is the height

This calculation is fundamental, but without specific values, it remains in algebraic form.

Area of the Semi-circle

The area of a full circle with radius \( R \) is:

\[
A_{circle} = \pi R^2
\]

Given that the semi-circle is half of a full circle, its area is:



\[
A_{semi-circle} = \frac{1}{2} \pi R^2
\]

Using \( \pi \approx 3.14 \), the area becomes:

\[
A_{semi-circle} = 0.5 \times 3.14 \times R^2
\]

Since \( R = \frac{W}{2} \), substituting gives:

\[
A_{semi-circle} = 0.5 \times 3.14 \times \left(\frac{W}{2}\right)^2 = 0.5 \times 3.14
\times \frac{W^2}{4} = \frac{3.14 \times W^2}{8}
\]

Total Area of the Figure

Adding both components, we get:

\[
A_{total} = W \times H + \frac{3.14 \times W^2}{8}
\]

This formula provides a comprehensive method to calculate the total area based on the
known or assumed dimensions of the rectangle and the semi-circle.

---

Calculating the Perimeter of the Figure

Perimeter calculations are more nuanced because they depend on which parts of the figure
are considered "edges" in the perimeter and which are internal boundaries.

Understanding the Perimeter Components

The perimeter of this composite figure includes:

- The bottom edge of the rectangle: length \( W \).
- The two vertical sides of the rectangle: each of length \( H \).
- The curved edge of the semi-circle: the arc length.

Note: The top of the rectangle is replaced by the semi-circular arc, so the straight top edge
of the rectangle is not part of the perimeter.



Calculating the Arc Length of the Semi-circle

The arc length \( L_{arc} \) of a semi-circle with radius \( R \) is:

\[
L_{arc} = \pi R
\]

Using \( \pi \approx 3.14 \):

\[
L_{arc} = 3.14 \times R
\]

Since \( R = \frac{W}{2} \):

\[
L_{arc} = 3.14 \times \frac{W}{2} = 1.57 \times W
\]

Total Perimeter Calculation

Adding all components:

\[
P_{total} = \text{bottom edge} + \text{both sides} + \text{semi-circular arc}
\]

\[
P_{total} = W + 2H + L_{arc}
\]

Substituting \( L_{arc} \):

\[
P_{total} = W + 2H + 1.57 \times W = (W + 1.57W) + 2H = 2.57W + 2H
\]

This concise formula allows for perimeter calculation once the dimensions \( W \) and \( H \)
are known or estimated.

---

Practical Example with Assumed Dimensions

To illustrate the application of these formulas, consider the following hypothetical



dimensions:

- Width of rectangle, \( W = 10\, \text{units} \)
- Height of rectangle, \( H = 5\, \text{units} \)

Calculating the Area

- Rectangle:

\[
A_{rectangle} = 10 \times 5 = 50\, \text{square units}
\]

- Semi-circle:

\[
A_{semi-circle} = \frac{3.14 \times 10^2}{8} = \frac{3.14 \times 100}{8} =
\frac{314}{8} = 39.25\, \text{square units}
\]

- Total area:

\[
A_{total} = 50 + 39.25 = 89.25\, \text{square units}
\]

Calculating the Perimeter

- Bottom edge:

\[
W = 10\, \text{units}
\]

- Two sides:

\[
2 \times 5 = 10\, \text{units}
\]

- Semi-circular arc:

\[
L_{arc} = 1.57 \times 10 = 15.7\, \text{units}
\]

- Total perimeter:



\[
P_{total} = 10 + 10 + 15.7 = 35.7\, \text{units}
\]

This detailed calculation exemplifies how, with specific dimensions, the total area and
perimeter of the semi-circle atop the rectangle can be explicitly determined.

---

Implications and Applications

Understanding the combined area and perimeter of such composite figures is not merely an
academic exercise. It has practical significance in various fields:

- Architecture and Design: Estimating materials needed for construction or decorative
elements that incorporate semi-circular motifs.
- Engineering: Calculating stress distribution or surface areas for components with curved
features.
- Manufacturing: Planning cuts and layouts that involve semi-circular shapes on rectangular
bases.
- Education: Teaching students how to approach complex shapes by breaking them down
into simpler components.

The formulas derived serve as foundational tools for solving real-world problems involving
similar geometric configurations.

---

Conclusion

In summary, a figure composed of a semi-circle sitting atop a rectangle combines basic
geometric principles with intuitive spatial reasoning. Using the provided approximation of pi
as 3.14, the total area is obtained by summing the rectangle’s area and half of the circle’s
area, while the perimeter involves the sum of the rectangle’s sides and the semi-circular
arc length. Whether applied to academic exercises or practical design challenges, these
calculations exemplify the elegance and utility of geometry in understanding and
quantifying the physical world.

By grasping these concepts, students, designers, engineers, and enthusiasts can
confidently analyze similar shapes, adapt formulas to different dimensions, and appreciate
the harmonious integration of simple shapes into complex figures.
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