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The Volume

Introduction to the Problem

Each Base In This Right Prism-like Figure Is A Quarter Of A Circle With A Radius Of 2m. What Is The

Volume of this three-dimensional shape? This problem involves understanding the geometry of the

base shape, calculating its area, and then determining the volume of the prism-like figure when

extended vertically. To solve this, we will analyze the shape step by step, starting with the properties

of the quarter circle base, then moving to the calculations of the base area, and finally multiplying by

the height to find the volume of the prism-like figure. This type of problem requires a solid

understanding of circle geometry, area calculations, and volume formulas for prisms, especially those

with curved bases.

Understanding the Shape and Its Components

What Is a Quarter Circle?

A quarter circle is a sector of a circle with a 90-degree angle, representing one-fourth of the entire

circle. It is formed by dividing a circle into four equal parts using two perpendicular radii.



Properties of the Quarter Circle Base

- Radius (r): 2 meters

- Area of the full circle: πr²

- Area of the quarter circle: (1/4) × πr²

Shape of the Prism-like Figure

The figure described is a right prism-like shape whose base is a quarter circle, and it extends vertically

to form a three-dimensional object. The key characteristics include:

- Base shape: Quarter circle

- Base dimensions: Radius of 2 meters

- Height (h): Not specified explicitly, so we will consider a general height h, or it may be given as part

of the problem.

Calculating the Area of the Quarter Circle Base

Formula for the Area of a Circle

The area of a full circle is given by:

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

Calculating the Area of the Quarter Circle

Since the base is a quarter of a circle:

\[A_{quarter} = \frac{1}{4} \times \pi r^2\]



Applying the Given Radius

Given \(r = 2\, \text{m}\):

\[

A_{quarter} = \frac{1}{4} \times \pi \times (2)^2 = \frac{1}{4} \times \pi \times 4 = \pi

\]

Thus, the area of the base is:

\[

A_{quarter} = \pi \text{ square meters}

\]

Determining the Volume of the Prism-like Figure

Understanding Prism Volume Calculation

The volume of a prism is calculated by:

\[V = \text{Base Area} \times \text{Height}\]

Key Assumption: Height of the Prism

- The problem must specify the height \(h\) of the prism to compute the volume.

- If the height \(h\) is not provided, the volume remains expressed as a function of \(h\).

Calculating the Volume

- Assuming the height is \(h\) meters:

\[

V = A_{quarter} \times h = \pi \times h

\]



- The volume is directly proportional to the height; for a specific height, substitute \(h\) into the formula.

Special Cases and Additional Considerations

Case 1: Given a Specific Height

Suppose the height of the prism-like figure is given, for example, \(h = 5\, \text{m}\):

\[

V = \pi \times 5 = 5\pi \approx 15.71\, \text{m}^3

\]

This provides a numerical volume for the shape.

Case 2: Variable Height

- If the height is not specified, the volume remains expressed as:

\[

V = \pi h

\]

- To find the volume, one must know or be given the height.

Extensions and Related Geometric Concepts

Surface Area Considerations

While the main focus is on volume, understanding surface area involves calculating:

- The curved surface area of the prism-like shape

- The area of the three rectangular faces formed by extending the quarter circle along the height



Calculating Lateral Surface Area

- The lateral surface area involves the length of the curved edge times the height:

\[

Lateral\,Area = \text{Arc length} \times h

\]

- The arc length of the quarter circle:

\[

L = \frac{1}{4} \times 2\pi r = \frac{1}{4} \times 2 \pi \times 2 = \pi \times 2 = 2\pi\, \text{meters}

\]

Total Surface Area

- Sum of the area of the curved surface and the rectangular faces

- Useful in practical applications such as material estimation

Summary and Final Formula

To summarize, the key points are:

- The base is a quarter circle with radius \(r = 2\, \text{m}\)

- The base area:

\[

A_{base} = \pi

\]

- The volume of the prism-like figure:

\[

V = A_{base} \times h = \pi \times h

\]

where \(h\) is the height of the figure.



Final formula:

\[

\boxed{

\text{Volume} = \pi \times h \quad \text{cubic meters}

}

\]

Application example:

If the height \(h\) is 3 meters, then:

\[

V = \pi \times 3 \approx 3 \times 3.1416 = 9.4248\, \text{m}^3

\]

Conclusion

The problem of finding the volume of a right prism-like figure with a quarter circle base involves

understanding the shape's geometry, calculating the base area, and multiplying by the height. Since

the base is a quarter circle with radius 2 meters, its area is \(\pi\, \text{m}^2\). The volume then

depends linearly on the height \(h\), with the formula \(V = \pi h\). Without a specified height, the

volume remains expressed as a function of \(h\). This type of geometric problem is fundamental in

understanding how to analyze and compute volumes of complex shapes, combining knowledge of

circle geometry and three-dimensional measurements.

Frequently Asked Questions

What is the shape of each base in the prism-like figure?

Each base is a quarter of a circle with a radius of 2 meters.



How do you calculate the area of each quarter circle base?

The area of a full circle is πr², so a quarter circle's area is (1/4) × π × (2)² = (1/4) × π × 4 = π square

meters.

What is the volume formula for a prism with a base area and height?

The volume of a prism is given by the base area multiplied by the height of the prism.

If the height of the prism is h meters, how do you compute its volume?

The volume is the base area (π) times the height h, so volume = π × h cubic meters.

How does the shape of the base affect the calculation of the volume?

Since the base is a quarter circle, its area is π square meters, which is used directly in volume

calculation when multiplied by the height.

What additional information do you need to find the volume of this

prism?

You need to know the height (h) of the prism to calculate its volume.

If the height of the prism is 5 meters, what is its volume?

The volume is π × 5 = 3.1416 × 5 ≈ 15.707 cubic meters.

Additional Resources

Each base in this right prism-like figure is a quarter of a circle with a radius of 2 meters. What is the

volume? This question invites us to explore a fascinating geometric figure that combines elements of

circular and rectangular shapes, leading to an interesting calculation of volume. The problem involves

understanding the shape's structure, deriving the relevant measurements, and applying the appropriate



formulas to find its volume. This type of problem is common in geometry, especially in the context of

solid figures, and it offers a rich opportunity for mathematical reasoning and visualization.

---

Understanding the Shape and Its Components

Shape Description

The figure described is a right prism-like solid, which suggests that its cross-section is consistent along

its height, and the sides are perpendicular to the bases. The key features are:

- The base is a quarter circle with a radius of 2 meters.

- The figure is prism-like, meaning it extends uniformly in the third dimension (height).

Imagine taking a quarter circle (a 90-degree sector of a circle) and extruding it vertically to form a

three-dimensional solid. The result resembles a "wedge" or "corner" shape, with the base lying flat on

a surface and the height extending upward.

Visualizing the Shape

Visualizing the figure helps in understanding the calculations:

- The base is a quarter of a circle, with the curved part forming a 90-degree sector.

- The edges of the quarter circle are straight lines from the center to the arc, effectively forming two

perpendicular radii.

- When extruded vertically, the shape becomes a three-dimensional wedge with a rectangular height.

---



Determining the Dimensions

Base Area Calculation

Since the base is a quarter circle with radius \( r = 2\,\text{m} \), its area can be calculated using the

formula for the area of a sector:

\[

\text{Area of sector} = \frac{\theta}{360^\circ} \times \pi r^2

\]

For a quarter circle, \(\theta = 90^\circ\), so:

\[

\text{Area of quarter circle} = \frac{90^\circ}{360^\circ} \times \pi \times 2^2 = \frac{1}{4} \times \pi \times

4 = \pi

\]

Thus, the base area is:

\[

A_{\text{base}} = \pi\, \text{m}^2

\]

Height of the Prism

The problem statement doesn't specify the height explicitly, but since the shape is described as "prism-

like," we assume a certain height \( h \). Usually, such problems involve a given height or ask for the

volume in terms of height.

If the height is unspecified, a typical assumption is to consider a specific height or to leave the volume

as a function of height \( h \). For simplicity, assume the height \( h \) is also given or needs to be

specified.

Suppose the height of the prism is \( h = 3\, \text{m} \) (or any particular value). For now, we'll proceed



with the general formula involving \( h \), and later, you can plug in the specific value.

---

Calculating the Volume of the Solid

Volume Formula for a Prism

The volume \( V \) of a prism is given by:

\[

V = \text{Base Area} \times \text{Height}

\]

Given the base area \( \pi\, \text{m}^2 \), the volume becomes:

\[

V = \pi \times h

\]

where \( h \) is the height of the prism.

Specific Volume Calculation

- If the height is 3 meters:

\[

V = \pi \times 3 \approx 3 \times 3.1416 = 9.4248\, \text{m}^3

\]

- If the height is 5 meters:

\[

V = \pi \times 5 \approx 15.708\, \text{m}^3

\]



The volume scales linearly with height, so knowing the height is essential for an exact numerical

answer.

---

Features and Considerations

Advantages of Using a Quarter Circle as Base

- Simplifies calculations: The quarter circle's area is a straightforward fraction of the full circle.

- Aesthetic appeal: The shape has a unique geometric appeal, often used in architectural designs.

- Ease of calculation: Using sector formulas makes the area calculation straightforward.

Limitations and Assumptions

- Height is assumed or needs to be specified: Without the height, we can only express the volume

formulaically.

- Exact shape assumptions: We assume the shape is a perfect quarter cylinder, which might not match

real-world imperfections.

- Uniform cross-section: The shape's cross-section is consistent throughout its height, which simplifies

calculations but may not always be practical.

Features Summary

- Mathematically elegant: Combines circle sector calculations with volume formulas.

- Flexible application: Can be adapted to different heights or radii.

- Educational value: Demonstrates the integration of circle geometry and solid volume computations.

---



Alternative Approaches and Variations

Using Different Radii or Angles

If the radius or angle of the sector changes, the formulas adapt accordingly:

- Area of sector: \( \frac{\theta}{360^\circ} \times \pi r^2 \)

- Volume: \( \text{Area of sector} \times h \)

Considering a Full Cylinder and Extracting the Quarter

An alternative approach involves:

- Calculating the volume of a full cylinder with radius \( r \) and height \( h \): \( \pi r^2 h \)

- Taking one quarter of this volume to match the quarter circle base: \( \frac{1}{4} \pi r^2 h \)

This approach aligns with the initial calculation but emphasizes the relationship between cylinders and

their sectors.

Practical Applications

- Architectural design, such as wedge-shaped structures.

- Mechanical parts with quarter-circle cross-sections.

- Educational tools for understanding volume and area relationships.

---

Final Remarks and Summary

The problem of determining the volume of a right prism-like figure with a quarter circle base of radius 2



meters hinges on understanding the geometry of circular sectors and the principles of volume

calculation for prisms. The key steps involve calculating the base area using sector formulas,

multiplying by the height, and understanding the physical and mathematical implications.

In summary:

- The base area of the quarter circle is \( \pi\, \text{m}^2 \).

- The volume of the prism is \( V = \pi \times h \), where \( h \) is the height.

- For a specific height, the volume can be numerically computed, e.g., approximately 9.4248 cubic

meters for \( h=3\, \text{m} \).

This problem exemplifies the importance of geometric intuition, formula application, and the ability to

adapt calculations depending on given parameters. Whether for academic purposes, engineering

design, or practical applications, understanding such shapes enhances spatial reasoning and

mathematical proficiency.

---

Note: To obtain the exact volume for your specific problem, ensure you know the height of the prism. If

the height isn't given, the formula \( V = \pi h \) remains the most accurate representation of the

volume in terms of the height.
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