A Cylindrical Cup Is 8 Centimeters In Height.
When Filled To The Very Top, It Holds 480
Cubic Centimeters

A Cylindrical Cup Is 8 Centimeters In Height. When Filled To The Very Top, It Holds 480
Cubic Centimeters, which provides a concrete example for understanding the relationship between
the dimensions of cylindrical objects and their volume. This scenario is common in everyday life,
from designing kitchenware to understanding volume calculations in mathematics. In this article,
we'll explore how to determine the radius of such a cup, delve into the mathematical principles
behind volume calculations, and discuss real-world applications and tips related to cylindrical
containers.

Understanding the Basics of Cylindrical Shapes and
Volume

What Is a Cylinder?

A cylinder is a three-dimensional geometric shape characterized by two parallel circular bases
connected by a curved surface. The key measurements of a cylinder include:

- Height (h): The distance between the two bases.

- Radius (r): The distance from the center to the edge of each circular base.

- Diameter (d): The full width of the base, which is twice the radius (d = 2r).

In the context of a cup, the height is how tall the cup is from bottom to rim, and the radius
determines how wide the cup is at the opening.

Volume of a Cylinder

The volume (V) of a cylinder is calculated using the formula:
\[V=\pir*2h\]

where:

-\(\pi ) (pi) is approximately 3.14159,

-\(r)) is the radius of the base,

-\('h) is the height of the cylinder.

This formula shows that the volume depends on both the square of the radius and the height.

Calculating the Radius of the Cup

Given:



- Height \( h = 8) centimeters,
- Volume \( V = 480 \) cubic centimeters,

we can rearrange the volume formula to solve for \( r\):
\[ 172 =\frac{V}{\pi h} \]

Substituting the known values:

\[ 12 = \frac{480}{\pi \times 8} \]

\[ ™2 = \frac{480}{3.14159 \times 8} \]
\[ 12 = \frac{480}{25.13272} \]

\[ r"2 \approx 19.094 \]

Taking the square root:
\[ r \approx \sqrt{19.094} \]
\[ r \approx 4.37 \text{ centimeters} \]

Therefore, the radius of the cup is approximately 4.37 centimeters, and the diameter is roughly 8.74
centimeters.

Understanding the Significance of the Dimensions

Design Considerations for Cylindrical Cups

Knowing the dimensions of a cup is essential for:
- Ensuring it holds the desired volume,

- Making it ergonomic and stable,

- Planning manufacturing specifications.

A radius of approximately 4.37 cm and a height of 8 cm produce a volume of 480 cm3, which is
typical for standard drinking cups.

Practical Applications

- Kitchenware: Designing cups and mugs with specific volume capacities.
- Packaging: Creating containers that maximize volume within size constraints.
- Education: Teaching students about the relationship between dimensions and volume.

Additional Volume Calculations and Variations

Calculating Volume for Different Heights or Radii

Suppose you want to know how changing the height affects the volume or vice versa:
- If the radius remains constant, increasing height increases volume proportionally.
- If height is fixed, increasing radius increases volume quadratically.



For example, if the height remained 8 cm but you wanted a different volume, you could rearrange
the formula:

\[V=\pir*2h\]

to solve for the new radius:

\[ r = \sqrt{\frac{V}{\pi h}} \]

Example: Finding Height for a Desired Volume

If you want the cup to hold 600 cm3 with radius 4.37 cm:
\[ h =\frac{V}{\pi r"2}\]
\[ h = \frac{600}{3.14159 \times (4.37)"2} \]
h = \frac{600} {3.14159 \times 19.094} \]
h \approx \frac{600}{59.943} \]

[
[
[
[ h\approx 10.01 \text{ centimeters} \]

\
\
\
The height must be approximately 10 cm to hold 600 cm3 with that radius.

Real-World Tips and Considerations

Material Thickness and Actual Volume

In real-world manufacturing, the material thickness can slightly reduce the internal volume of a cup.
When precise volume is essential, this factor should be accounted for, especially in scientific or
industrial applications.

Measuring and Verifying Dimensions

- Use calipers or precise measuring tools to determine the radius and height.
- Fill the cup with water and measure the volume directly using a graduated container to validate
calculations.

Optimizing Design for Usability

- Ensure the diameter is comfortable for handling.
- Balance height and width for stability.
- Consider aesthetic aspects alongside functional volume.

Conclusion

Understanding the relationship between a cylindrical cup's dimensions and its volume is
fundamental in various fields, from manufacturing to education. By knowing the height and volume,
one can calculate the radius and diameter, ensuring the design meets specific requirements. As
demonstrated in the example where a cup is 8 centimeters tall and holds 480 cubic centimeters, the
radius comes out to approximately 4.37 centimeters. Whether designing new products or solving



mathematical problems, mastering these calculations enhances both practical skills and theoretical
understanding.

Frequently Asked Questions

What is the radius of the cylindrical cup if it holds 480 cubic
centimeters when filled to the top?

The radius is approximately 4 centimeters. Using the volume formula V = nr2h, with V=480 cm3 and
h=8 cm, we get r = V(V/(mth)) = v(480/(3.1416%8)) = 4 cm.

How do you calculate the volume of a cylindrical cup?

The volume V of a cylinder is calculated using the formula V = nr2h, where r is the radius and h is
the height of the cylinder.

If the height of the cup is increased to 10 centimeters, what
would be its new volume assuming the radius remains the
same?

The new volume would be V = nr?h = nx(4 cm)?x10 cm = 3.1416%x16%x10 = 502.65 cubic
centimeters.

How can I find the radius of the cup if I only know its volume
and height?

Use the formula r = V(V/(mh)). Plug in the known volume and height to solve for the radius.

What is the significance of knowing the volume and height of
a cylindrical cup?

Knowing the volume and height helps determine the capacity of the cup, which is useful for
measuring liquids accurately and designing cups for specific purposes.

Can the shape of the cup affect its volume if the height and
volume are fixed?

Yes, but only if the shape changes the dimensions in a way that alters the radius or overall
proportions. For a true cylinder with fixed height and volume, the shape remains consistent.

What is the practical use of understanding the volume of a



cylindrical cup in everyday life?

It helps in measuring liquids accurately, designing containers to hold specific amounts, and ensuring
efficient use of space in storage and packaging.

Additional Resources
Cylindrical Cup Capacity and Dimensions: An In-Depth Analysis

Understanding the dimensions and volume of a cylindrical cup is fundamental in various
contexts—from everyday use to scientific applications and manufacturing. In this detailed review, we
will analyze a cylindrical cup that is 8 centimeters in height and has a maximum volume capacity of
480 cubic centimeters when filled to the brim. We will explore the geometric principles involved,
derive relevant measurements, discuss practical implications, and consider real-world applications.

Understanding the Basic Geometry of a Cylindrical Cup

Before diving into specific measurements, it’s essential to grasp the fundamental geometry of a
cylinder. A cylinder is a three-dimensional shape characterized by:

- Two parallel, congruent circular bases.
- A curved lateral surface connecting these bases.

The key parameters defining a cylinder are:

- Height (h): The perpendicular distance between the two bases.
- Radius (r): The radius of the circular base.

- Diameter (d): Twice the radius, d = 2r.

- Volume (V): The capacity the cylinder can hold.
The formula for the volume of a cylinder is:
\[V=\pir*2h\]

Where:

V'\) is the volume,

r\) is the radius of the base,

h

\) is the height,
\pi \) is Pi, approximately 3.1416.



Given Data and Initial Calculations

The problem provides two key pieces of information:

- Height (h): 8 centimeters
- Maximum volume (V): 480 cubic centimeters when filled to the top

Using the volume formula, we can determine the radius of the cup’s base.
Step 1: Calculate the radius

Rearranged formula:

\[ r = \sqrt{\frac{V}{\pi h}} \]

Plugging in the known values:

\[ r = \sqrt{\frac{480}{\pi \times 8}} \]

Calculating denominator:

\[ \pi \times 8 \approx 3.1416 \times 8 = 25.1328 \]

Now:

\[ r = \sqrt{\frac{480}{25.1328} } \]

\[ r \approx \sqrt{19.106} \]

\[ r \approx 4.37 \text{ centimeters} \]

Step 2: Determine the diameter

\[ d = 2r \approx 2 \times 4.37 = 8.74 \text{ centimeters} \]

This means the cup has a diameter of approximately 8.74 centimeters at the opening, which is
slightly wider than its height.

Implications of the Dimensions

Understanding that the cup has:

- Height: 8 centimeters
- Diameter: ~8.74 centimeters
- Radius: ~4.37 centimeters



gives us insights into its shape and usability.

Shape and Design

- The diameter being slightly larger than the height suggests a relatively balanced, proportionate
design.

- The slightly wider opening facilitates easy filling and drinking, especially if used for beverages like
water, juice, or coffee.

Practical Considerations

- Ease of Handling: The dimensions allow for a comfortable grip with one hand.

- Volume Capacity: 480 cc (or 480 ml) matches standard drinking cup sizes, making it suitable for
typical serving portions.

- Material Thickness: While the calculations assume a perfect geometric shape, real-world cups have
material thickness affecting internal volume slightly.

Variations and Real-World Factors

While the calculations are based on ideal geometric assumptions, real-world manufacturing
introduces variability:

Material Thickness

- The actual internal volume depends on the thickness of the cup's walls.

- For example, if the material is 2 millimeters thick on all sides, the internal dimensions decrease
slightly, affecting the capacity.

Manufacturing Tolerances

- Slight deviations in dimensions are common.
- For precise applications, manufacturing standards specify tolerances to ensure volume consistency.

Shape Deviations

- Many cups are not perfect cylinders; they might taper or have decorative features.
- These deviations influence actual volume and dimensions.

Applications of the Calculated Measurements

Understanding the dimensions and volume of this cylindrical cup has several practical applications
across different fields:



1. Everyday Use

- Meal Planning: Knowing the capacity helps in portion control.
- Recipe Development: Precise measurements for liquids when cooking or baking.

2. Manufacturing and Design

- Material Estimation: Calculating the amount of raw material needed for mass production.
- Design Optimization: Adjusting dimensions for ergonomic or aesthetic purposes.

3. Educational Purposes

- Teaching Geometry: Real-world examples facilitate understanding of volume and shape.
- Problem-Solving: Applying formulas to practical scenarios.

4. Scientific and Laboratory Use

- Precise measurements of volume are essential in experiments involving liquids.
- The dimensions can help in designing custom holders or containers for specific volumes.

5. Marketing and Sales

- Accurate descriptions of product dimensions assist consumers in making informed purchasing
decisions.

Further Mathematical Explorations

Beyond the basic calculations, several interesting mathematical analyses can be performed:

1. Surface Area Calculation

The lateral surface area (excluding the top and bottom):

\[ A {lateral} =2 \pirh\]

Using the known values:

\[ A {lateral} = 2 \times 3.1416 \times 4.37 \times 8 \approx 2 \times 3.1416 \times 4.37 \times 8 \]
\[ \approx 2 \times 3.1416 \times 34.96 \approx 2 \times 109.8 \approx 219.6 \text{ cm} 2 \]

Total surface area (including top and bottom):

\[ A {total} =2 \pir~2 +2\pirh}\]

\[ = 2 \times 3.1416 \times (4.37)"2 + 219.6 \]



\[ = 2 \times 3.1416 \times 19.09 + 219.6 \]

\[ \approx 2 \times 3.1416 \times 19.09 + 219.6 \approx 2 \times 59.94 + 219.6 \approx 119.88 +
219.6 = 339.48 \text{ cm}"2\]

This helps in material cost estimation for manufacturing.
2. Scaling for Different Volumes

Suppose we want to design a similar cup but with a different height or volume. Using the volume
formula:

\[V=\pir*2h\]

We can solve for any variable given the others, enabling flexible design considerations.

Design Considerations and Aesthetic Factors

In practical design, aesthetic appeal and usability are vital:

- Proportions: The ratio of height to diameter influences visual balance.
- Material Choices: Glass, ceramic, plastic, each with different thicknesses and thermal properties.
- Ergonomics: Handle design, rim thickness, and weight distribution.

Understanding the geometric foundations helps designers optimize these features.

Conclusion: Integrating Geometry with Practical Use

This analysis of a cylindrical cup measuring 8 centimeters in height and holding 480 cubic
centimeters reveals essential insights into its dimensions and potential applications. The calculated
radius (~4.37 cm) and diameter (~8.74 cm) indicate a well-proportioned vessel suitable for daily
use.

The mathematical principles underpinning these measurements serve as a foundation for
manufacturing, design, and practical applications. Whether for creating new products,
understanding existing ones, or teaching geometric concepts, the detailed exploration highlights
how geometry directly influences real-world objects.

Furthermore, considering factors like material thickness, manufacturing tolerances, and ergonomic
design ensures that theoretical calculations translate effectively into functional and aesthetically
pleasing products. The ability to derive, interpret, and apply these measurements exemplifies the
importance of geometry in everyday life and industry.



In essence, a cylindrical cup that stands 8 centimeters tall and holds 480 cubic centimeters is not
just a simple container but a practical example of geometric principles at work, illustrating how
mathematical understanding enhances design, manufacturing, and everyday utility.

A Cylindrical Cup Is 8 Centimeters In Height When Filled To
The Very Top It Holds 480 Cubic Centimeters

A Cylindrical Cup Is 8 Centimeters In Height When Filled To The Very Top It Holds 480 Cubic
Centimeters

Related Articles

¢ Consider The Factors Of Production That Go Into A Fast Food Restaurant. Indicate If Each Of
The Following

e Cherries Cost $4/lb. Grapes Cost $2.50/lb. You Can Spend No More Than $15 On Fruit, And
You Need At Least

e Fifty Students Participated In A Study Investigating Whether Frequent Texting Is Associated
With Frequent

Back to Home


https://sip.evo9x.com/ma37/a-cylindrical-cup-is-8-centimeters-in-height-when-filled-to-the-very-top-it-holds-480-cubic-centimeters.pdf
https://sip.evo9x.com/ma37/a-cylindrical-cup-is-8-centimeters-in-height-when-filled-to-the-very-top-it-holds-480-cubic-centimeters.pdf
https://sip.evo9x.com/ma37/consider-the-factors-of-production-that-go-into-a-fast-food-restaurant-indicate-if-each-of-the-following.pdf
https://sip.evo9x.com/ma37/consider-the-factors-of-production-that-go-into-a-fast-food-restaurant-indicate-if-each-of-the-following.pdf
https://sip.evo9x.com/ma37/cherries-cost-4-lb-grapes-cost-2-50-lb-you-can-spend-no-more-than-15-on-fruit-and-you-need-at-least.pdf
https://sip.evo9x.com/ma37/cherries-cost-4-lb-grapes-cost-2-50-lb-you-can-spend-no-more-than-15-on-fruit-and-you-need-at-least.pdf
https://sip.evo9x.com/ma37/fifty-students-participated-in-a-study-investigating-whether-frequent-texting-is-associated-with-frequent.pdf
https://sip.evo9x.com/ma37/fifty-students-participated-in-a-study-investigating-whether-frequent-texting-is-associated-with-frequent.pdf
https://sip.evo9x.com

