0/5 Pt Question 8 What Volume Of
Copper (density 8.96 G/cm) Would Be
Needed To Balance A 1.38 Cm3 Sample

0/5 Pt Question 8 What Volume Of Copper (density 8.96 G/cm) Would Be Needed
To Balance A 1.38 Cm3 Sample is a common question in physics and chemistry
that explores the principles of density, volume, and mass. Understanding how
to determine the volume of copper required to balance a sample involves
applying fundamental concepts of density and mass calculation. This article
provides a comprehensive guide to solving this problem, including the
relevant formulas, step-by-step procedures, and practical examples, making it
useful for students, educators, and anyone interested in material properties.

Understanding the Basics: Density, Volume, and
Mass

What is Density?

Density is a measure of how much mass is contained in a given volume of a
substance. It is expressed mathematically as:

e Density (p) = Mass (m) / Volume (V)

where:

- p (rho) is the density,
- m 1s the mass,

- V is the volume.

In this context, the density of copper is given as 8.96 grams per cubic
centimeter (g/cm3).

Understanding the Problem

The problem asks: "What volume of copper, with a density of 8.96 g/cm3, is
needed to balance a sample with a volume of 1.38 cm3?" This implies that the
goal is to find the volume of copper that has an equal mass to the sample,
assuming the sample's density or other properties are known or are not
relevant because only the volume is given.

Step-by-Step Solution Process

Step 1: Determine the Mass of the Sample

If the sample's density or mass is known, you can calculate its mass



directly. However, in this problem, the only given data is the volume of the
sample (1.38 cm3), and the goal is to find the volume of copper that has an
equivalent mass.

Since the question focuses on balancing the mass, and the density of copper
is known, we can assume:

— The mass of the sample is proportional to its volume (assuming the sample
is of similar or comparable material or that the goal is to match mass).

But, typically, in such problems, the key is to find the mass of the copper
needed to balance the sample's mass.

Step 2: Use the Density of Copper to Find Its Mass

To find the mass of copper corresponding to a certain volume, use the
density:

Mass of copper (m.,) = Density of copper x Volume of copper (V.,)
Rearranged to find VCu:
V., = m., / Density of copper

But since the problem is to find the volume of copper needed to balance the
sample, we need the mass of the sample.

Step 3: Find the Mass of the Sample

If the sample's density is not given, and only its wvolume is known, then
unless specified, the assumption is that the sample's mass equals the mass of
copper needed to balance it.

Alternatively, if the sample's density or mass is provided elsewhere, use:
- Mass of sample = density of sample x volume of sample

However, here, since only the volume of the sample is provided and the
question is about the volume of copper needed to balance it, the key is to
understand that the mass of the sample and the mass of copper are equal for
balancing.

Calculating the Volume of Copper Needed

Step 1: Assume the Sample's Density or Use the Given
Data

In many problems, if the sample is of a different material, its density might
be known. But if it’s not given, the question typically expects the
calculation based on the volume and the density of copper for a direct
comparison.

For simplicity, and based on common problem-solving approaches, assume the



sample's mass is equal to that of the copper needed to balance it.

Step 2: Determine the Mass of the Sample

If the sample’s density is not given, but it is known or can be inferred,
then:

— If the sample's density is unknown, and only volume is given, then the mass
would be proportional to the volume, or the problem is simplified to focus

solely on the copper's volume.

Suppose the sample's mass is M. To find the volume of copper VCu needed to
match this mass:

eV, =M/ 8.96 g/cm’

Similarly, if the sample's mass is not explicitly given, but the question
implies matching the mass based on volume, then the mass of the sample can be
derived if its density or other data is provided.

Step 3: Calculate the Copper Volume

To proceed with an example, let's assume the sample’s density is such that
its mass is directly proportional to its volume. Then:

— Mass of the sample (msample) = density of sample x 1.38 cm3

If the sample's density is not specified, but for the sake of the problemnm,
the goal is to find the volume of copper with the same mass as the sample.

Given that:
— Copper density = 8.96 g/cm3

- Volume of sample 1.38 cm3

Assuming the sample's density is known or that the sample's mass is
equivalent to the volume times its own density (say, dsample), then:

- Mass of sample = dsample x 1.38 cm3

And the volume of copper needed to match this mass:

- VCu = (dsample x 1.38) / 8.96

Without the sample's density, the problem simplifies to assuming the sample's

mass 1is directly proportional to its volume, or that the sample's density is
1 g/cm3 for an example calculation.

Practical Example Calculation

Suppose the sample's density is 1 g/cm3. Then:

- The sample's mass = 1 g/cm3 x 1.38 cm3 = 1.38 grams



To find the volume of copper with the same mass:
- VCu = 1.38 g / 8.96 g/cm3 ~ 0.154 cm3

This means approximately 0.154 cubic centimeters of copper are needed to
balance the sample.

General Formula:
To summarize, i1if the mass of the sample is known or can be calculated, the
volume of copper needed is:

VCu = (Mass of sample) / 8.96 g/cm3
And the mass of the sample, if its density is known, is:
Mass = Density of sample x 1.38 cm3

Final Notes:

- In the absence of the sample’s density, 1t is often assumed to be 1 g/cm3
for simplicity.

— The key takeaway is the relationship between mass, volume, and density, and
how to manipulate these to find the required volume of copper.

Additional Tips for Solving Similar Problems

e Always verify whether the problem provides the density of both materials
involved.

e Remember that to balance objects by weight, their masses must be equal.

e Use the formula: Volume = Mass / Density to convert between mass and
volume.

e In problems involving different materials, compare their densities to
determine the necessary volume adjustments.

Conclusion

Understanding how to determine the volume of copper needed to balance a given
sample requires a solid grasp of the relationship between density, mass, and
volume. By applying the fundamental formula — density equals mass divided by
volume — you can calculate the required volume of copper once the mass of the
sample is known or can be inferred. Whether for academic exercises or
practical applications, mastering this concept enhances your ability to
analyze material properties and solve related problems efficiently.

For the specific problem titled 0/5 Pt Question 8 What Volume Of Copper
(density 8.96 G/cm) Would Be Needed To Balance A 1.38 Cm3 Sample, the key is
to determine or assume the sample's mass and then use the density of copper
to find the volume needed to match that mass. This approach demonstrates the
importance of understanding the core principles of density and their
applications in real-world scenarios.



Frequently Asked Questions

How do you calculate the volume of copper needed to
balance a given mass or volume of a sample?

You can determine the volume of copper required by using the formula: volume
= mass/density. If the mass is known, divide it by the density of copper
(8.96 g/cm®) to find the volume needed.

What is the volume of the sample provided in the
question?

The sample volume given is 1.38 cm’.

Given the density of copper, how do you find the mass
corresponding to a certain volume?

Multiply the volume of copper by its density: mass = volume x density. For
example, for 1 cm® of copper, mass = 1 x 8.96 g = 8.96 g.

If the goal is to balance the sample, what additional
information is needed?

You need to know either the mass of the sample or its weight, so you can
calculate the volume of copper required to balance it based on its density.

How does the concept of density help in determining
the volume of copper needed to match a sample?

Density relates mass to volume; knowing the density allows you to convert
between the two, which is essential for calculating the volume of copper
needed to balance a sample based on its mass.

What is the final volume of copper required to
balance the 1.38 cm® sample if the sample's mass is
proportional to its wvolume?

Without the sample's mass, we cannot determine the exact volume of copper
needed. If the sample's mass is known or given, divide that mass by the
density of copper (8.96 g/cm’®) to find the volume needed.

Additional Resources

0/5 Pt Question 8: What Volume Of Copper (density 8.96 G/cm?®) Would Be Needed
To Balance A 1.38 Cm® Sample

In the realm of physical sciences, understanding how different materials
relate through their densities and volumes is fundamental. A common question
encountered in chemistry and physics involves determining the amount of a
specific substance required to counterbalance or "balance" another sample,



based on their respective densities and volumes. One such intriguing problem
asks: What volume of copper, with a density of 8.96 grams per cubic
centimeter, 1s needed to balance a sample with a volume of 1.38 cubic
centimeters? This question tests the understanding of concepts such as
density, mass, and the principle of equilibrium in mass and volume
calculations. Today, we delve into the detailed process of solving this
problem, exploring the underlying principles, the calculations involved, and
the practical implications of such a calculation.

Understanding the Problem: Key Concepts and
Definitions

Before diving into the calculations, it’s essential to clarify the
fundamental concepts involved:

Density

Density is a measure of how much mass a substance contains per unit volume.
It is expressed as:

\[ \text{Density} (\rho) = \frac{\text{Mass} (m) }{\text{Volume} (V)} \]

In this problem, copper's density is given as 8.96 g/cm®. This means that
each cubic centimeter of copper has a mass of 8.96 grams.

Volume

Volume refers to the amount of space an object occupies. Here, the volume of
the sample is 1.38 cm?, and we are asked to find the volume of copper needed
to balance it.

Mass

Mass is the amount of matter in an object, typically measured in grams. Since

the problem involves balancing, the concept hinges on equal masses—assuming
the samples are being balanced in terms of weight (mass).

Establishing the Relationship: How to Approach
the Problem

The core principle underlying this problem is the idea of mass equivalence.
To "balance" the copper with the sample, the masses must be equal. Therefore:

\[ \text{Mass of copper} = \text{Mass of sample} \]
Given that, the problem simplifies to:

1. Calculating the mass of the original sample.
2. Using copper's density to find the volume that corresponds to that mass.



Step-by-Step Solution Process

Step 1: Calculate the Mass of the 1.38 cm® Sample

The mass of the sample can be derived from its volume and density. Yet, the
problem does not specify the density of the sample. Usually, in such
problems, unless specified, it is implied that the sample is of the same
material or that the context is about equal masses.

However, since the sample's density isn't specified, a common assumption is
that the sample's mass is proportional to its volume, or that the sample is
of a known material.

In many textbook problems, the sample's mass is either given directly or can
be inferred wvia its volume if the density is known.

If the sample is of a different material, we would need its density to
proceed.

If the sample is of the same material as copper, then:

\[ \text{Mass of sample} = \text{Density} \times \text{Volume} \]

But since the problem references only the volume, and asks about copper, the
most straightforward interpretation is that the sample's mass is known or

assumed equal in mass to the copper needed.

Alternatively, if the sample's density is not given, and the goal is to find
the volume of copper that has the same mass as the sample, then:

\[ \text{Mass of sample} = \text{Volume of sample} \times \text{Density of
the sample} \]

Given the lack of density info, let's proceed assuming the sample's mass is
directly proportional to its volume, meaning the sample's mass is:

\[ m_{sample} = V_{sample} \times \rho_{sample} \]

but since \(\rho_{sample}\) is not provided, the typical approach is to
assume the sample is a hypothetical object with unit density (for problem
simplicity), or that the mass is simply proportional to volume for the
purpose of the calculation.

Therefore, to find the volume of copper needed to balance the sample, we need
to find the mass of the sample:

\[ m_{sample} = V_{sample} \times \text{ (assumed or known density)} \]

But since the problem is about the volume of copper needed to balance the
sample, and the density of copper is known, the key is to find the mass of
the sample (from its volume, assuming unit density), and then find the volume

of copper that has this same mass.

Step 2: Calculate the Mass of the Copper Needed



Using copper's density:

\[ m_{Cu} = \rho_{Cu} \times V_{Cu} \]

Because the masses are to be equal:

\[ m_{sample} = m_{Cu} \]

\[ \Rightarrow V_{sample} \times \rho_{sample} = \rho_{Cu} \times V_{Cu} \]

If the sample's density is unknown, and assuming the sample is of the same
material or that the problem is about equal masses, then:

\[ V_{sample} \times \rho_{sample} = \rho_{Cu} \times V_{Cu} \]

In most cases, if the sample is just a generic object, and the question is
about the volume of copper with the same mass as a given volume of the
sample, then the key is:

\[ V_{Cu} = \frac{m_{sample}}{\rho_{Cu}} \]

And since:

\[ m_{sample} = \text{ (volume of sample)} \times \text{density of sample} \]
without the density of the sample, the most common assumption is that the

sample's mass equals its volume times a standard density, or that the sample
and copper are being compared based on their volumes directly.

Final Calculation: Assuming the Sample's
Density Is Known or the Same as Copper

The most straightforward approach involves assuming the sample's density is
the same as copper's, which simplifies the calculations:

\[ m_{sample} = 1.38\, \text{cm}"3 \times 8.96\, \text{g/cm}”"3 = 12.3648)\,
\text{g} \]

Now, to find the volume of copper that has this mass:

\[ V_{Cu} = \frac{m_{sample}}{\rho_{Cu}} = \frac{12.3648\, \text{g}}{8.96\,
\text{g/cm}"3} \approx 1.38\, \text{cm}"*3 \]

This indicates that to balance a 1.38 cm’ sample of copper (assuming same
density), you'd need approximately 1.38 cm® of copper.

Implications and Practical Applications

This calculation isn't just academic—it has real-world relevance across
various fields:



— Material Science: Determining the amount of metal needed for manufacturing
or balancing components.

— Chemistry: Balancing chemical reactions where mass and volume relationships
are crucial.

- Engineering: Designing systems where weight and volume constraints are
critical, such as in aerospace or construction.

- Education: Teaching the principles of density, mass, and volume through
practical problems.

Understanding how to manipulate and relate these properties allows scientists
and engineers to optimize material usage, reduce waste, and design efficient
systems.

Complexities and Variations in Real-World
Scenarios

While the simplified calculation provides a clear answer, real-world
situations can introduce complexities:

— Different Material Densities: If the sample is made of a different
material, its density must be known to perform accurate calculations.

— Impurities and Alloys: Real materials often contain impurities, affecting
their effective density.

- Measurement Errors: In practice, measurements of volume and mass are
subject to errors, affecting the precision of calculations.

— Shape and Geometry: The shape of the sample can influence how volume and
mass are measured or calculated, especially with irregular objects.

Practical Tips for Accurate Calculations

- Always verify the material's density before calculations.

— Use precise measurement tools to determine volume and mass.

— Consider environmental factors, such as temperature, which can slightly
affect density.

— When possible, perform calibrations or corrections to account for
measurement errors.

Conclusion: Bridging Theory and Practice

The question of determining the volume of copper needed to balance a given
sample encapsulates core principles of physics and chemistry—density, mass,
and volume. Through methodical calculation and clear understanding of these
concepts, it's possible to determine the amount of a material required for
balancing or other purposes accurately. While assumptions simplify the
process, real-world applications demand careful consideration of material
properties and measurement accuracy.

In an educational context, such problems reinforce fundamental scientific
principles, fostering analytical thinking and problem-solving skills. In
practical scenarios, they underpin the design and optimization of systems



where materials' properties directly impact functionality and efficiency. As
science and engineering continue to advance, mastery over these basic
relationships remains essential—forming the foundation upon which innovation
is built.

In essence, to balance a 1.38 cm?® sample with copper of density 8.96 g/cm?,
you would
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