
7 4 practice solving logarithmic
equations and inequalities
7 4 practice solving logarithmic equations and inequalities is an essential skill for students
studying algebra. Logarithmic equations and inequalities are fundamental concepts that
appear frequently in higher mathematics, science, and engineering. Understanding how to
manipulate and solve these types of problems is crucial for success in advanced
mathematical studies. This article will delve into the principles of logarithms, provide
various strategies for solving logarithmic equations and inequalities, and offer ample
practice problems for reinforcement.

Understanding Logarithms

Logarithms are the inverse operations of exponentiation. The logarithm of a number is the
exponent to which a base must be raised to produce that number. For example, if \( b^y =
x \), then \( \log_b(x) = y \).

Basic Properties of Logarithms

Understanding the properties of logarithms is essential for solving equations and
inequalities. Here are some key properties:

1. Product Property:
\[
\log_b(M \cdot N) = \log_b(M) + \log_b(N)
\]

2. Quotient Property:
\[
\log_b\left(\frac{M}{N}\right) = \log_b(M) - \log_b(N)
\]

3. Power Property:
\[
\log_b(M^p) = p \cdot \log_b(M)
\]

4. Change of Base Formula:
\[
\log_b(a) = \frac{\log_k(a)}{\log_k(b)}
\]
where \( k \) is any positive number.

5. Logarithm of 1:



\[
\log_b(1) = 0
\]

6. Logarithm of the Base:
\[
\log_b(b) = 1
\]

7. Negative Argument: The logarithm of a negative number is undefined in the real number
system.

Solving Logarithmic Equations

Logarithmic equations can take many forms, but they generally involve one or more
logarithmic expressions set equal to a number or another logarithmic expression. The goal
is to solve for the variable.

Steps to Solve Logarithmic Equations

1. Isolate the Logarithmic Expression: If possible, rearrange the equation to isolate the
logarithmic term on one side.

2. Eliminate the Logarithm: Use the definition of logarithms to rewrite the equation in
exponential form.

3. Solve the Resulting Equation: This may involve algebraic manipulation.

4. Check for Extraneous Solutions: Substitute your solutions back into the original
logarithmic equation to ensure they do not produce a negative argument.

Example Problems

1. Solve the equation:
\[
\log_2(x) + \log_2(3) = 5
\]

Solution:
- Isolate the logarithm:
\[
\log_2(x) = 5 - \log_2(3)
\]
- Combine using the Product Property:
\[



\log_2(3x) = 5
\]
- Rewrite in exponential form:
\[
3x = 2^5
\]
- Solve for \( x \):
\[
3x = 32 \implies x = \frac{32}{3}
\]

2. Solve the equation:
\[
\log(x - 2) = 2
\]

Solution:
- Rewrite in exponential form:
\[
x - 2 = 10^2
\]
- Solve for \( x \):
\[
x - 2 = 100 \implies x = 102
\]

Solving Logarithmic Inequalities

Logarithmic inequalities are slightly more complex than equations because they involve a
range of solutions rather than specific values.

Steps to Solve Logarithmic Inequalities

1. Isolate the Logarithmic Expression: As with equations, start by isolating the logarithm.

2. Convert to Exponential Form: This allows you to express the inequality without
logarithms.

3. Solve the Inequality: Use algebraic techniques to find the solution set.

4. Consider the Domain: Remember that logarithms are only defined for positive
arguments.

5. Write the Solution in Interval Notation: This helps to clearly express the range of valid
solutions.



Example Problems

1. Solve the inequality:
\[
\log_3(x) < 2
\]

Solution:
- Convert to exponential form:
\[
x < 3^2 \implies x < 9
\]
- Since \( x \) must be positive, the solution is:
\[
(0, 9)
\]

2. Solve the inequality:
\[
\log(x + 1) \geq 1
\]

Solution:
- Convert to exponential form:
\[
x + 1 \geq 10^1 \implies x + 1 \geq 10 \implies x \geq 9
\]
- The solution is:
\[
[9, \infty)
\]

Practice Problems

To reinforce the concepts discussed, here are some practice problems:

Logarithmic Equations

1. Solve for \( x \):
\[
\log_5(x) + 2 = 3
\]

2. Solve for \( x \):
\[
\log_4(2x) = 3



\]

3. Solve for \( x \):
\[
2\log(x) - \log(5) = 1
\]

Logarithmic Inequalities

1. Solve the inequality:
\[
\log_2(x - 1) > 3
\]

2. Solve the inequality:
\[
\log(x) + \log(x - 3) < 1
\]

3. Solve the inequality:
\[
\log_3(2x) \leq 1
\]

Conclusion

Mastering 7 4 practice solving logarithmic equations and inequalities is critical for students
preparing for advanced mathematics. By understanding the properties of logarithms,
following systematic steps to isolate and solve equations and inequalities, and practicing
regularly, students can develop a strong foundation in this area. The examples and practice
problems provided will help solidify these concepts and improve problem-solving skills.
Remember to always check your solutions in the context of the original problems to ensure
they are valid.

Frequently Asked Questions

What is the first step in solving a logarithmic equation
such as log(x) + log(x - 3) = 1?
Combine the logarithms using the product property: log(x(x - 3)) = 1, which simplifies to x(x
- 3) = 10.



How can you solve the inequality log(x - 1) > 2?
Exponentiate both sides to remove the logarithm: x - 1 > 100, leading to x > 101.

What method can be used to solve the equation log(3x
+ 1) = 2?
Convert to exponential form: 3x + 1 = 100, then solve for x to get x = 33.

When solving log(x) - log(2) = 1, what property of
logarithms do you apply?
Apply the quotient property: log(x/2) = 1, which leads to x/2 = 10, resulting in x = 20.

For the inequality log(x + 2) ≤ 1, how do you isolate x?
Convert to exponential form to get x + 2 ≤ 10, then solve for x to find x ≤ 8.

What is the solution set of the equation log(x^2 - 4) =
0?
Convert to exponential form: x^2 - 4 = 1, leading to x^2 = 5; thus, x = ±√5, but only x =
√5 is valid since x must be positive.

How do you handle a logarithmic equation with multiple
logs, such as 2log(x) - log(x - 2) = 1?
Combine the logs: log(x^2) - log(x - 2) = 1, or log(x^2/(x - 2)) = 1, which gives x^2/(x - 2)
= 10, leading to a quadratic equation to solve.
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