
introduction to logarithms common core
algebra 2 homework answer key
Introduction to Logarithms Common Core Algebra 2 Homework Answer Key

Logarithms are one of the key concepts in algebra that students encounter in Common Core Algebra
2. They serve as an essential tool for solving exponential equations and understanding the properties
of exponents. This article provides an in-depth overview of logarithms, their properties, their
applications, and offers guidance on how to approach homework problems related to logarithms in a
Common Core Algebra 2 curriculum. Additionally, we will explore typical homework questions and
provide an answer key to assist students in their studies.

What Are Logarithms?

Logarithms are the inverse operations of exponentiation. In simple terms, a logarithm answers the
question: "To what exponent must a base be raised to produce a given number?" The logarithm of a
number can be expressed in the following formula:

\[
\log_b(a) = c \quad \text{if and only if} \quad b^c = a
\]

In this formula:
- \( b \) is the base of the logarithm,
- \( a \) is the number you are taking the logarithm of, and
- \( c \) is the result of the logarithm.

For example, if we have \( \log_2(8) \), we are looking for the exponent \( c \) such that \( 2^c = 8 \).
The answer is \( c = 3 \) since \( 2^3 = 8 \). Thus, \( \log_2(8) = 3 \).

Common Bases of Logarithms

In mathematics, the most commonly used bases for logarithms are:
1. Base 10 (Common Logarithm): Denoted as \( \log_{10}(x) \) or simply \( \log(x) \). It is often used in
scientific calculations.
2. Base \( e \) (Natural Logarithm): Denoted as \( \ln(x) \). The base \( e \) is an irrational number
approximately equal to 2.71828, commonly used in calculus and complex analysis.
3. Base 2: Denoted as \( \log_2(x) \), commonly used in computer science, particularly in algorithms
and data structures.

Properties of Logarithms



Understanding the properties of logarithms is crucial for solving logarithmic equations and simplifying
logarithmic expressions. Here are the fundamental properties:

1. Product Property:
\[
\log_b(M \cdot N) = \log_b(M) + \log_b(N)
\]
This property indicates that the logarithm of a product is the sum of the logarithms.

2. Quotient Property:
\[
\log_b\left(\frac{M}{N}\right) = \log_b(M) - \log_b(N)
\]
This shows that the logarithm of a quotient is the difference of the logarithms.

3. Power Property:
\[
\log_b(M^p) = p \cdot \log_b(M)
\]
This property states that the logarithm of a number raised to an exponent is the exponent times the
logarithm of the number.

4. Change of Base Formula:
\[
\log_b(a) = \frac{\log_k(a)}{\log_k(b)}
\]
This allows you to convert logarithms from one base to another.

5. Logarithm of 1:
\[
\log_b(1) = 0
\]
Since any base raised to the power of 0 equals 1.

6. Logarithm of the Base:
\[
\log_b(b) = 1
\]
Since any base raised to the power of 1 equals itself.

Applications of Logarithms

Logarithms have numerous applications in various fields, including:

- Science: Logarithms are used in calculating pH levels, decibel levels in acoustics, and in the Richter
scale for earthquake magnitudes.
- Finance: They are used in calculating compound interest, determining the time required for an
investment to grow to a certain amount.
- Computer Science: Logarithmic functions help analyze algorithms, particularly in complexity analysis



where binary search and sorting algorithms are examined.
- Statistics: Logarithmic transformations are often applied to linearize data and stabilize variance in
regression analysis.

Common Core Algebra 2 Homework Problems

Logarithms are commonly included in homework assignments for Algebra 2. Here are some typical
problems that students might face:

1. Evaluate the Logarithm:
- \( \log_5(125) \)

2. Use Properties of Logarithms:
- Simplify: \( \log_3(9) + \log_3(27) \)

3. Solve the Logarithmic Equation:
- Solve for \( x \): \( \log_2(x) + \log_2(4) = 5 \)

4. Change of Base:
- Evaluate \( \log_8(32) \) using the change of base formula.

5. Word Problem:
- A population of bacteria doubles every 3 hours. If the initial population is 1, how long will it take for
the population to reach 64?

Homework Answer Key

Here are the answers to the problems listed above:

1. Evaluate the Logarithm:
- \( \log_5(125) = 3 \) (since \( 5^3 = 125 \))

2. Use Properties of Logarithms:
- \( \log_3(9) + \log_3(27) = 2 + 3 = 5 \)

3. Solve the Logarithmic Equation:
- \( \log_2(x) + \log_2(4) = 5 \)
- \( \log_2(x) + 2 = 5 \)
- \( \log_2(x) = 3 \)
- \( x = 2^3 = 8 \)

4. Change of Base:
- \( \log_8(32) = \frac{\log_2(32)}{\log_2(8)} = \frac{5}{3} \)

5. Word Problem:
- To find the time \( t \) when the population reaches 64:



- \( 1 \cdot 2^{t/3} = 64 \)
- \( 2^{t/3} = 64 \)
- \( 2^{t/3} = 2^6 \)
- Thus, \( \frac{t}{3} = 6 \) or \( t = 18 \) hours.

Conclusion

Logarithms are a fundamental concept in Algebra 2 that extend beyond mere mathematical
operations. Understanding how to manipulate and apply logarithms is crucial for success in higher-
level mathematics, science, and various practical applications. As students work through their
Common Core Algebra 2 homework, having a solid grasp of logarithms, their properties, and their
applications will serve them well in their academic journey. The provided answer key serves as a
helpful resource for students to check their understanding and ensure they are on the right track.

Frequently Asked Questions

What is a logarithm and how is it related to exponents?
A logarithm is the inverse operation to exponentiation, indicating the power to which a base must be
raised to produce a given number. For example, if 10^x = 100, then log10(100) = x, which means x
= 2.

What are the common properties of logarithms that students
should know?
Students should know properties such as the product rule (logb(mn) = logb(m) + logb(n)), the
quotient rule (logb(m/n) = logb(m) - logb(n)), and the power rule (logb(m^k) = k logb(m)).

How do you convert between exponential form and
logarithmic form?
To convert from exponential form to logarithmic form, use the relationship: if b^y = x, then logb(x) =
y. For example, if 2^3 = 8, then log2(8) = 3.

What is the change of base formula for logarithms?
The change of base formula allows you to compute logarithms with different bases. It states that
logb(a) = logk(a) / logk(b) for any positive base k. A common choice for k is 10 or e.

What is the logarithm of 1 in any base?
The logarithm of 1 in any base is always 0, since any number raised to the power of 0 is 1. For
example, logb(1) = 0 for any base b > 0.



How can you use logarithms to solve exponential equations?
You can use logarithms to solve exponential equations by taking the logarithm of both sides of the
equation. For example, to solve 2^x = 8, you can write log2(2^x) = log2(8) and then simplify to find
x.

What do you need to remember about the domain of
logarithmic functions?
The domain of logarithmic functions is limited to positive real numbers. That means logb(x) is defined
only for x > 0, as you cannot take the logarithm of zero or a negative number.

What is a common application of logarithms in real life?
Logarithms are commonly used in fields such as science and engineering, particularly in measuring
sound intensity (decibels), pH levels in chemistry, and in the Richter scale for measuring earthquake
magnitudes.

How do you graph logarithmic functions?
To graph logarithmic functions, identify key points such as (1, 0) since logb(1) = 0, plot the asymptote
at x = 0, and recognize that the function increases but never touches the y-axis. The graph will pass
through points like (b, 1) where b is the base.
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