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Understanding logarithms is fundamental in mathematics, especially in areas like algebra, calculus,
and scientific computations. Logarithms provide a way to solve exponential equations efficiently and
offer insight into the scale and relationships between numbers. In this article, we will thoroughly
evaluate the logarithmic expressions involving base 10 raised to the power of 3 and analyze their
corresponding arguments: 100, 1,000, 9, and 3. We will explore the properties of logarithms,

demonstrate step-by-step calculations, and discuss practical applications.

What Is a Logarithm?

Before diving into specific evaluations, it’s essential to understand what a logarithm represents.

Definition of Logarithm

A logarithm is the inverse operation of exponentiation. Specifically, for a positive number \(a\) (where
\(a \neq 1\)) and a positive number \(x\), the logarithm base \(a\) of \(x\) is the power to which \(a\)

must be raised to obtain \(x\). Mathematically:

\[
\log_a x = y \iff ay = x
\]



In words, the logarithm of \(x\) with base \(a\) is the exponent \(y\) such that \(a*y = x\).

Common Logarithm (Base 10)

The common logarithm uses base 10, denoted as \(\log_{10}\) or simply \(\log\) when the base is
understood to be 10. This is especially useful because many real-world quantities are scaled in powers

of 10.

Understanding Logarithms with Base 10 Raised to a Power

The expression \(\log_{10}*3 a\) might appear confusing at first glance. To clarify, it’s essential to

understand the notation.

Interpreting \(\log_{10}"3 a\)

In standard mathematical notation, \(\log_{10}*3 a\) typically means:

- The logarithm base 10 of \(a\), raised to the power 3, i.e., \((\log_{10} a)*3\).
Alternatively, it could be misinterpreted as:

- \(Mog_{1073} a\), meaning the logarithm with base \(10"3 = 1000\).

Given the context of the problem and common notation, it is more likely that the intention is to evaluate

\(\left(\log_{10} a\right)*3\), the cube of the logarithm of \(a\).



Clarification:
- If the problem states "Evaluate \(\log_{10}*3 a\)", it usually refers to \(\left(\log_{10} a\right)*3\).
- The alternative notation for \(\log_{1073} a\) would be explicitly written as \(\log_{1000} a\).

For this article, we will assume the notation means \(\left(\log_{10} a\right)*3\).

Evaluating \(\left(\log_{10} a\right)"3\) for Given Values

The problem asks us to evaluate \(\left(\log_{10} a\right)*3\) for various values of \(a\):
a) 100

b) 1,000

c)9

d) 3

Let’s analyze each case step-by-step.

a) Evaluate \(\left(\log_{10} 100\right)"3\)

Step 1: Find \(\log_{10} 100\)



- Since \(100 = 1072\),

\[

\log_{10} 100 = 2

\]

Step 2: Cube the result

\[

\left(\log_{10} 100\right)*3 = 23 = 8
\]

Answer:

\[

\boxed{8}
\]

b) Evaluate \(\left(\log_{10} 1,000\right)"3\)

Step 1: Find \(Nlog_{10} 1,000\)
- Since \(1,000 = 1073\),
\[

\log_{10} 1,000 = 3
\]



Step 2: Cube the result

\
313 = 27
\

Answer:

\[
\boxed{27}
\]

c) Evaluate \(\left(\log_{10} 9\right)"3\)

Step 1: Find \(\log_{10} 9\)
-\(9\) is not a power of 10, but can be expressed as:

\[
9 = 10*\log_{10} 9}
\]

- To find \(\log_{10} 9\), use the change of base formula or known logarithm values:

\[
\log_{10} 9 = \log_{10} (32) = 2 \log_{10} 3
\]



- The value of \(\log_{10} 3 \approx 0.4771\), so:
\[

\log_{10} 9 \approx 2 \times 0.4771 = 0.9542

\]

Step 2: Cube the result

\[

(0.9542)*3 \approx 0.9542 \times 0.9542 \times 0.9542
\]

Calculating:

- \(0.9542 \times 0.9542 \approx 0.9106\)
-\(0.9106 \times 0.9542 \approx 0.8690\)
Answer:

\[

\boxed{\approx 0.869}
\]

d) Evaluate \(\left(\log_{10} 3\right)"3\)

Step 1: Find \(log_{10} 3\)



- Known value: \(\log_{10} 3 \approx 0.4771\)
Step 2: Cube the result

\[

(0.4771)"3 = 0.4771 \times 0.4771 \times 0.4771
\]

Calculations:

-\(0.4771 \times 0.4771 \approx 0.2276\)
-\(0.2276 \times 0.4771 \approx 0.1085\)
Answer:

\[

\boxed{\approx 0.1085}
\]

Summary of Results

| Value of \(a\) | \(Mlog_{10} a\) | \(\left(\log_{10} a\right)*3\) | Approximate Value |

I | I | |
1100288 |

| 1,000 | 3|27 | 27 |
| 90.9542 | 0.869 | ~0.869 |
| 3]0.4771]0.1085 | ~0.1085 |



Understanding the Implications of These Calculations

These evaluations highlight the relationship between a number and its logarithm, especially in the

context of powers of 10:
- When \(a\) is a power of 10, the logarithm is simply the exponent: \(\log_{10} 10*n = n\).

- For numbers not a power of 10, the logarithm is a fractional value indicating the position between

powers of 10.

- Cubing the logarithm amplifies the differences, making the larger logarithms grow significantly, while

smaller ones diminish.

Practical Applications of Logarithms

Logarithmic functions have widespread applications across various fields:

1. Scientific Computations

- Logarithms simplify calculations involving very large or very small numbers, such as in astrophysics

or quantum physics.



2. pH Scale in Chemistry

- The pH scale is logarithmic, with pH = \(-\log_{10} [H*+]\). Understanding logs helps interpret acidity

levels.

3. Signal Processing and Audio Engineering

- Decibels (dB) are logarithmic units used to measure sound intensity.

4. Data Analysis and Machine Learning

- Logarithmic transformations are used to normalize data and manage skewed distributions.

5. Financial Mathematics

- Logarithms are used in calculating compound interest, growth rates, and in modeling exponential

trends.

Conclusion

Evaluating logarithmic expressions, especially those involving powers of 10, is a fundamental skill in
mathematics. The cube of \(\log_{10} a\) reveals how small changes in the argument \(a\) translate into

exponential differences when scaled logarithmically. From simple powers of 10



Frequently Asked Questions

What is the value of Iog[”:l( 100)?

The value of logll(100) is 2 because 102 = 100.

How do you evaluate IogDD(’I,OOO)‘?

loglU(1,000) equals 3 since 10° = 1,000.

What is the value of Iog[”:l(Q)‘?

loglU(9) is approximately 0.9542 because 100.9542 [ 9.

How do you compute Iog[”:l(S)?

loglU(3) is approximately 0.4771 since 10%0.4771 [ 3.

What is the common logarithm of 100?

The common logarithm of 100 is 2.

Calculate Iog[”:l of 1,000 and explain the resulit.

IogDD(1,000) is 3 because 10 raised to the power of 3 equals 1,000.

Is IogDD(Q) greater than or less than 12

IogDD(Q) is less than 1 because 10" = 10 and 9 < 10.

Explain why Iogl:”:l(3) is approximately 0.4771.

Because 1010.4771 [l 3, so the logarithm base 10 of 3 is approximately 0.4771.



Additional Resources

Evaluate Log_1073.a) 100b) 1,000c) 9d) 3: An In-Depth Analysis of Logarithmic Calculations and Their

Significance

Understanding logarithms is fundamental in mathematics, especially in fields like engineering,

computer science, and scientific research. The expression "Log_10”3" suggests a focus on logarithms
with base 10 raised to the power of 3, which is an interesting mathematical construct. This article aims
to methodically evaluate the given logarithmic expressions—specifically for the numbers 100, 1,000, 9,

and 3—and explore their properties, applications, and significance.

Understanding Logarithms and the Expression Log_10"3

Before diving into evaluations, it is essential to clarify the notation and concepts involved. Typically,
logarithms are written as log_b(x), representing the logarithm of x with base b, i.e., the power to which
the base must be raised to obtain x. For example, log_10(100) asks: "To what power must 10 be

raised to get 100?"

In the expression "Log_1073," it appears to combine two notations: the logarithm with base 10 and an

exponent of 3. This could be interpreted in two ways:
1. (log_10(x))*3: The logarithm of x with base 10, raised to the power of 3.
2. log_10(x*3): The logarithm with base 10 of x cubed.

Given the context—evaluating logarithms of specific numbers—it's more consistent to interpret

"Log_1073" as the logarithm of x raised to the power of 3, i.e., log_10(x"3).



Therefore, for each number, we'll evaluate log_10(x*3) and also consider (log_10 x)*3 where
appropriate. This approach will help clarify the properties and behaviors of the logarithmic function in

these contexts.

Evaluating Logarithms of Specific Numbers

Let's proceed to evaluate the expressions for each number: 100, 1,000, 9, and 3. For clarity, we will

explore:

- The value of log_10(x)
- The value of log_10(x"3)
- The value of (log_10 x)"3

a) 100

Calculating log_10(100)

- Since 100 = 1072, it follows that:

log_10(100) = 2

Calculating log_10(100"3)



- 1003 = (10°2)"3 = 10723} = 106

- Therefore,

log_10(100~3) = log_10(106) = 6

Calculating (log_10 100)"3

-(23=8

Summary for 100

| Expression | Value | Notes |

I I I I
| log_10(100) | 2 | Since 100 = 1072 |

| log_10(10073) | 6 | Because 10073 = 1076 |
| (log_10 100)*3 | 8 | Cube of 2 |

Features and Insights:

- The logarithm of 100 is straightforward due to its base-10 representation.

- Raising 100 to the power of 3 increases the log value by a factor of 3, consistent with the power rule

of logarithms:

log_b(x*k) = k log_b(x)

- The cube of log_10(100) yields a different value from the logarithm of 100 cubed, illustrating how

exponentiation and logarithms interact.



b) 1,000

Calculating log_10(1000)

- Since 1000 = 1073, then:

log_10(1000) = 3

Calculating log_10(1000"3)

- 100073 = (1073)*3 = 107{33} = 10°9

- Therefore,

log_10(1000"3) = 9

Calculating (log_10 1000)"3

- (33 = 27

Summary for 1,000

| Expression | Value | Notes |

| I | |
| log_10(1000) | 3 | Since 1000 = 1043 |

| log_10(10003) | 9 | Because 100073 = 1079 |
| (log_10 1000)*3 | 27 | Cube of 3 |



Features and Insights:

- Similar to the previous case, the logarithm directly reflects the exponent in the number's base-10
form.

- The power rule again demonstrates that:

log_10(x*k) = k log_10(x)

- The cubic of the logarithm (27) indicates how rapidly the cube grows compared to the logarithm of

the powered number (which is 9).

c) 9

Calculating log_10(9)

- Since 9 [l 10M0.9542} (because log_10(9) D 0.9542), we have:

log_10(9) [ 0.9542

Calculating log_10(9"3)
-973 =729
- To compute log_10(729), note that:

729 [] 10~(2.8628} (since log_10(729) [l 2.8628)



- Therefore,

log_10(9"3) D 2.8628

Alternatively, using the power rule:

- log_10(9"3) = 3 log_10(9) D 3 0.9542 [l 2.8626

This confirms the approximation.

Calculating (log_10 9)"3

- (0.9542)°3 [ 0.868

Summary for 9

| Expression | Approximate Value | Notes |

I I | I
| log_10(9) | 0.9542 | Approximate, since 9 [l 10M0.9542} |

| log_10(93) | [l 2.8626 | Using power rule or direct calculation |
| (log_10 9)"3 | [l 0.868 | Cube of log_10(9) |

Features and Insights:

- Unlike 100 and 1,000, which are exact powers of 10, 9 is not, leading to an irrational logarithm.
- The logarithm of 9 is less than 1, reflecting that 9 < 10.
- The cube of the logarithm remains less than 1, indicating the nonlinear growth of the cubic function

compared to the logarithm.



d) 3

Calculating log_10(3)

- since 3 U 10%{0.4771} (because log_10(3) U 0.4771), then:

log_10(3) U 0.4771

Calculating log_10(3"3)

- 303 =27

- log_10(27) D 1.4314 (since 27 [l 10"{1.4314})
- Alternatively,

log_10(3*3) = 3 log_10(3) Il 3 0.4771 [] 1.4313

Calculating (log_10 3)"3

- 0477123 [ 0.1084

Summary for 3

| Expression | Approximate Value | Notes |

I I | I
| log_10(3) | 0.4771 | Approximate, since 3 [l 10M0.4771} |

| log_10(3"3) | [l 1.4314 | Using power rule |



| (log_10 3)"3 | D 0.1084 | Cube of log_10(3) |
Features and Insights:

- The logarithm of 3 is less than that of 9 or 100, consistent with the fact that 3 < 10.
- The cubic of log_10(3) is significantly smaller than the logarithm of 3 cubed, illustrating the difference

in growth rates between polynomial and exponential functions.

Comparative Analysis and Key Takeaways

The evaluations above
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