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Understanding geometric problems involving surface area (SA) and volume is fundamental in fields
ranging from architecture to engineering. When given specific surface area and volume measurements
of complex shapes, the challenge often lies in deducing the dimensions of the smaller or similar figure
involved. In this article, we will analyze the problem statement: "Given SA 108 units squared, SA = 192
units squared, V = 1408 units squared, find the volume of the smaller figure." We will explore how to
approach such a problem systematically, interpret the given data, and apply mathematical principles to

find the unknown volume efficiently.

Understanding the Problem Statement

Before diving into calculations, it’s crucial to interpret the given information correctly. The statement

mentions multiple surface area (SA) values and a volume:

- SA of the smaller figure: 108 units squared
- SA of the larger figure (or related figure): 192 units squared
- Volume of the larger figure or a related measure: 1408 units squared (likely intended as units cubed,

but we'll clarify this)



Note: The original problem states "V-1408 Units Squared," which suggests a typo or misstatement, as
volume is measured in cubic units, not square units. For the purpose of this analysis, we will assume

the correct volume is 1408 units cubed.

Clarifying the Data

| Parameter | Value | Units | Notes |

| Smaller figure surface area | 108 | units? | SA of the smaller figure |

| Larger figure surface area | 192 | units? | SA of the larger figure |

| Larger figure volume | 1408 | units® | Volume of the larger figure |

Key Concepts in Geometric Similarity and Scaling

To solve problems involving different figures with known surface areas and volumes, understanding the

principles of similarity and scale factors is essential.
Geometric Similarity

- Two figures are similar if they have the same shape but different sizes.

- Corresponding linear dimensions are proportional, with a scale factor \(k\).
Surface Area and Volume Scaling

- Surface Area (SA): scales with the square of the linear scale factor, \(SA \propto k*2\).

- Volume (V): scales with the cube of the linear scale factor, \(V \propto k*3\).

Implication



Given the surface areas of two similar figures, the linear scale factor \(k\) can be found using:

\[

k = \sqgrt{\frac{SA_{larger}{SA_{smaller}}}

\]

Once \(k\) is known, the volume of the smaller figure can be related to the larger figure's volume via:
\[

V_{smaller} = \frac{V_{larger}}{k*3}
\]

Step-by-Step Solution Approach

To find the volume of the smaller figure, follow these steps:

1. Calculate the Linear Scale Factor \(k\)

Using surface areas:

\[

k = \sqgrt{\frac{SA_{larger}{SA_{smaller}}} = \sqrt{\frac{192}{108}}
\]

Simplify the fraction:

\[
\frac{192}{108} = \frac{16 \times 12}{9 \times 12} = \frac{16}{9}



\

Thus:

\[

k = \sgrt{\frac{16}{9}} = \frac{\sqrt{16}}{\sqrt{9}} = \frac{4}{3}

\

2. Determine the Volume of the Smaller Figure

Given the volume of the larger figure:

\[

V_{larger} = 1408 \text{ units}"3

\

Calculate the smaller figure's volume:

\[

V_{smaller} = \frac{V_{larger}}{k*3}

\

Compute \(k*3\):

\[

kA3 = \left(\frac{4{3Nright)*3 = \frac{4*3}{3"3} = \frac{64}{27}

\

Therefore:

\[



V_{smaller} = 1408 \times \frac{27}{64}
\

Simplify:

\[

V_{smaller} = 1408 \times \frac{27}{64}

\

Divide numerator and denominator:

\[
V_{smaller} = \frac{1408 \times 27}{64}
\]

Calculate numerator:

\[

1408 \times 27 = (1408 \times 20) + (1408 \times 7) = 28,160 + 9,856 = 38,016

\

Now divide:

\[

V_{smaller} = \frac{38,016}{64} = 594

\

3. Final Answer

The volume of the smaller figure is 594 cubic units.



Summary of Findings

| Parameter | Value | Units |

| I | |
| Linear scale factor \(k\) | \(\frac{4}{3}\) | — |

| Volume of the smaller figure | 594 | units® |

Additional Insights and Practical Applications

Understanding how to find the volume of smaller similar figures based on surface area and volume

ratios has numerous practical applications:

- Architectural Design: Scaling models of buildings while maintaining proportions.
- Manufacturing: Creating smaller prototypes from larger designs.
- Biology: Understanding how volume and surface area scale in biological organisms.

- Engineering: Designing components that require specific volume and surface area ratios.
Why Is This Important?
- It helps in predicting physical properties when scaling objects.

- It ensures proportionality and structural integrity in design processes.

- It allows for precise calculations in modeling and simulation tasks.



Common Mistakes to Avoid

When solving such problems, be cautious of:

- Mixing units (square units vs. cubic units).
- Misapplying the scale factors—remember that surface area scales with \(k*2\), volume with \(k*3\).
- Not simplifying ratios before calculations.

- Assuming the given data are for the same figure without verifying their relationships.

Conclusion

By carefully analyzing the surface area ratios and understanding the principles of similarity, it is
possible to determine the volume of a smaller figure when given the larger figure's surface area and
volume. In this specific problem, the key steps involved computing the linear scale factor using surface
areas, then applying the volume scaling rule to find the smaller figure's volume. The process
underscores the importance of mathematical reasoning in solving practical geometry problems, with

applications spanning multiple disciplines.

Additional Resources

- Geometry Textbooks: For in-depth explanations of similarity and scaling.
- Online Calculators: To verify calculations involving ratios and powers.

- Educational Videos: Visual explanations of scale factors and their applications.



- Mathematical Software: Tools like GeoGebra or Desmos for modeling similar figures.

For further assistance with geometry problems involving surface area and volume, consider consulting
professional educators or utilizing online math communities. Mastering these concepts enhances

spatial reasoning and problem-solving skills vital for advanced studies and professional applications.

Frequently Asked Questions

How is the volume of the smaller figure calculated given the surface
area and total volume?

To find the volume of the smaller figure, you typically need additional information such as the scale
factor or dimensions. If the figures are similar, the ratio of their volumes is the cube of the ratio of their

corresponding linear dimensions.

What is the significance of the surface area (SA=192 units squared)
in determining the volume of the smaller figure?

The surface area helps establish the scale between the larger and smaller figures if they are similar.
Knowing the surface area allows you to find the ratio of similarity, which can then be used to

determine the smaller figure's volume.

Given the surface area and volume of a larger figure, how do you find
the volume of the smaller similar figure?

First, find the ratio of the surface areas of the two figures. Since surface area ratios relate to the
square of linear ratios, take the square root of the ratio to find the linear scale factor. Then, cube this

scale factor to find the volume ratio, and multiply the larger volume by this ratio to get the smaller



volume.

What additional information is needed to accurately determine the
volume of the smaller figure in this problem?

You need either the dimensions of the larger figure, the scale factor between the figures, or the

surface area of the larger figure to accurately calculate the smaller figure’s volume.

Can the given data (SA=192 units squared and V=1408 units
squared) directly determine the smaller figure's volume?

Not directly. The data provided seem to refer to the larger figure, but without knowing the relationship
between the figures or additional details, you cannot precisely determine the smaller figure’s volume.

Additional information about the scale or dimensions is necessary.

Additional Resources

Understanding Geometric Relationships: A Deep Dive into Surface Area and Volume Calculations

When exploring the fascinating world of three-dimensional geometry, the relationship between surface
area and volume is paramount. The problem at hand—Given SA 108 units squared, SA=192 units
squared, V=1408 units squared, find the volume of the smaller figure—presents an intriguing challenge
that invites us to dissect geometric principles, interpret data accurately, and apply mathematical
formulas comprehensively. This article aims to unravel this problem systematically, providing a
detailed, expert analysis that not only solves the query but also enhances understanding of the

underlying concepts.



Deciphering the Given Data

Clarifying the Information

The initial step in any geometric problem is to interpret the data correctly. The problem states:
- SA 108 units squared
- SA=192 units squared
- V=1408 units squared

Subsequently, it asks to find the volume of the smaller figure.

At face value, the data appears somewhat inconsistent or potentially misrepresented, which is common

in real-world problem statements. Let's analyze each component:

- SA 108 units squared: Likely indicates the surface area of one figure, possibly the smaller figure.
- SA=192 units squared: Possibly refers to the surface area of the larger figure.

- V=1408 units squared: The volume of the larger figure, as volume is measured in cubic units, but
here it's given as "units squared," which suggests a potential typographical error or misstatement.

Key Clarification:

- Surface area (SA) is measured in square units (units?).

- Volume (V) is measured in cubic units (units?).
Given this, the "V=1408 units squared" probably intends to specify V=1408 cubic units.

Assumption for clarity:



- The smaller figure has a surface area of 108 units?.
- The larger figure has a surface area of 192 units?.
- The larger figure has a volume of 1408 cubic units.

- The task: Find the volume of the smaller figure.

This interpretation aligns with typical geometric problems involving similar figures or scaled models.

Exploring Geometric Relationships

Surface Area and Volume Ratios in Similar Figures

In geometry, when dealing with similar figures—shapes that are identical in form but differ in size—the

ratios of their corresponding areas and volumes follow specific proportional rules:

- Surface Area Ratio: The ratio of the surface areas of two similar figures is the square of their scale

factor.
- Volume Ratio: The ratio of their volumes is the cube of their scale factor.
Mathematically, if two figures are similar and the linear scale factor is k, then:

\[

\frac{\text{Surface Area of smaller}}{\text{Surface Area of larger}} = k"2
\

\[

\frac{\text{Volume of smaller}}{\text{Volume of larger}} = k*3

\



Given this, we can establish relationships to find the missing volume.

Step-by-Step Solution Strategy

To find the volume of the smaller figure, we'll proceed through the following steps:

1. Identify the scale factor (k) between the figures based on surface areas.

2. Apply the scale factor to determine the volume of the smaller figure using the volume ratio.

Calculating the Scale Factor (k)

Given the surface areas:

- Larger figure: \(\text{SA} L = 192\, \text{units}*2\)
- Smaller figure: \(Mtext{SA} S = 108\, \text{units}*2\)

The ratio of surface areas:

\[

\frac{\text{SA}_S}\text{SA} L} = \frac{108}{192} = \frac{9}{16}
\]

Since surface area ratio equals \(k*2\):

\[



k?2 = \frac{9}{16}
\

Taking the square root:

\[

k = \sqrt{\frac{9}{16}} = \frac{3}{4}

\

Thus, the linear scale factor between the smaller and larger figure is:
\[

k = \frac{3}{4} = 0.75

\

This indicates the smaller figure is scaled down to 75% of the larger figure's linear dimensions.

Determining the Volume of the Smaller Figure

Given the larger figure's volume:
\[

V_L = 1408\, \text{units}*3

\

Applying the volume ratio:

\[



\frac{V_SHV_L} = k"3
\]

Calculate \(k"3\):

\[
kA3 = \left(\frac{3{4\right)*3 = \frac{27}{64}
\]

Now, compute the smaller figure's volume:

\[
V_S = V_L \times \frac{27}64} = 1408 \times \frac{27}{64}
\]

Simplify:

\[

V_S = 1408 \times \frac{27}{64}

\

Divide numerator and denominator:

\[
V_S = \left(\frac{1408}{64}\right) \times 27 = 22 \times 27 = 594
\]

Final answer:

\[
\boxed{



\text{Volume of the smaller figure} = 594\, \text{cubic units}

}
\

Summary of Findings and Insights

- The smaller figure has a surface area of 108 units?.
- The larger figure has a surface area of 192 units? and a volume of 1408 cubic units.
- The linear scale factor between the figures is \(\frac{3}{4}\).

- The volume of the smaller figure is 594 cubic units.

Additional Considerations and Geometric Context

Implications of Similarity

The calculations assume that the figures are similar solids—meaning they are scaled versions of each

other. This assumption is crucial because the ratios of surface areas and volumes depend directly on

similarity. If the figures are not similar, the relationships would not hold, and different methods would

be necessary.



Potential Variations and Complexities

- Non-similar figures: If the figures are not similar, then surface area and volume ratios do not follow
simple power laws.

- Different shapes: The problem does not specify the shapes involved (cube, sphere, prism, etc.), but
the principles apply broadly across similar figures.

- Additional data: Sometimes, problems include more parameters such as angles, lengths, or other

measures, which could refine or alter the approach.

Final Remarks and Educational Value

This problem exemplifies the importance of understanding proportional relationships in geometry.
Recognizing the power-law relationships between surface area and volume simplifies complex
calculations and enables accurate inferences about scaled objects. Furthermore, it underscores the
necessity of precise data interpretation, especially when dealing with real-world or exam-based

problems where details can be ambiguous or misrepresented.

By mastering these principles, students and enthusiasts can confidently approach a wide array of
problems involving similar figures, scale models, and geometric transformations—skills that are
foundational in fields ranging from engineering and architecture to computer graphics and scientific

research.

In conclusion, the volume of the smaller figure, based on the given data and the assumption of
similarity, is 594 cubic units. This comprehensive analysis provides clarity, demonstrates the

application of core geometric principles, and enhances problem-solving proficiency in the realm of



three-dimensional figures.
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