
7 2 practice solving exponential
equations and inequalities
7 2 practice solving exponential equations and inequalities is a fundamental concept
in algebra that helps students understand how to manipulate and solve equations
involving exponential expressions. This topic is particularly relevant as it lays the
groundwork for more advanced mathematical concepts and applications in various fields,
including science, finance, and engineering. This article will explore the principles of
solving exponential equations and inequalities, provide examples, and present practice
problems to reinforce understanding.

Understanding Exponential Equations

Exponential equations are equations in which variables appear as exponents. The general
form can be expressed as:

\[ a^x = b \]

where:
- \( a \) is the base,
- \( x \) is the exponent (the variable),
- \( b \) is a constant.

To solve exponential equations, one common approach is to rewrite both sides of the
equation with the same base. If this is not possible, logarithms can be used. The basic
properties that are helpful include:

1. Equality of Exponents: If \( a^m = a^n \), then \( m = n \) if \( a > 0 \) and \( a \neq 1 \).
2. Logarithmic Identity: \( \log_a(b) = c \) implies \( a^c = b \).

Solving Exponential Equations: Step-by-Step

To solve an exponential equation, follow these steps:

1. Isolate the Exponential Expression: If necessary, rearrange the equation to isolate the
exponential term on one side.

2. Rewrite with the Same Base: If possible, rewrite both sides so that they have the same
base.

3. Set Exponents Equal: If the bases are the same, set the exponents equal to each other.

4. Solve for the Variable: Solve the resulting equation for the variable.



5. Check Your Solution: Substitute back into the original equation to verify the solution.

Examples of Solving Exponential Equations

Let’s go through a couple of examples to illustrate these steps.

Example 1: Solve \( 3^{2x} = 81 \)

1. Isolate the Exponential Expression: The exponential is already isolated.
2. Rewrite with the Same Base: Recognize that \( 81 = 3^4 \), so rewrite the equation as:
\[ 3^{2x} = 3^4 \]
3. Set Exponents Equal: Since the bases are the same, set the exponents equal:
\[ 2x = 4 \]
4. Solve for the Variable: Divide both sides by 2:
\[ x = 2 \]
5. Check Your Solution: Substitute back:
\[ 3^{2(2)} = 3^4 = 81 \] (True)

Example 2: Solve \( 2^x = 5 \)

1. Isolate the Exponential Expression: The exponential is isolated.
2. Rewrite with the Same Base: This cannot be rewritten, so we use logarithms.
3. Apply Logarithms: Take the logarithm of both sides:
\[ \log(2^x) = \log(5) \]
4. Use the Logarithmic Identity: Bring down the exponent:
\[ x \cdot \log(2) = \log(5) \]
5. Solve for the Variable: Divide both sides by \( \log(2) \):
\[ x = \frac{\log(5)}{\log(2)} \approx 2.32 \]
6. Check Your Solution: Substitute back using a calculator to ensure the equality holds.

Understanding Exponential Inequalities

Exponential inequalities involve expressions that are greater than or less than a certain
value. The general form is:

\[ a^x > b \quad \text{or} \quad a^x < b \]

To solve these inequalities, it’s important to consider the properties of exponential
functions, which are always positive if the base \( a > 0 \).

Solving Exponential Inequalities: Key Steps

1. Isolate the Exponential Expression: Similar to equations, rearrange the inequality if
necessary.



2. Analyze the Base: Determine whether the base is greater than 1 or between 0 and 1, as
this affects the direction of the inequality.

3. Rewrite with the Same Base or Logarithmic Form: Use logarithms if the bases cannot
be matched.

4. Solve for the Variable: Solve the resulting inequality.

5. Graph the Solution: If applicable, graph the solution on a number line to visualize it.

Examples of Solving Exponential Inequalities

Example 1: Solve \( 5^x < 125 \)

1. Isolate the Exponential Expression: The expression is isolated.
2. Analyze the Base: Since \( 5 > 1 \), the inequality direction remains the same.
3. Rewrite with the Same Base: Recognize that \( 125 = 5^3 \):
\[ 5^x < 5^3 \]
4. Set Exponents: Since the bases are the same, set the exponents:
\[ x < 3 \]
5. Graph the Solution: The solution is \( (-\infty, 3) \).

Example 2: Solve \( 2^x > 16 \)

1. Isolate the Exponential Expression: The expression is isolated.
2. Analyze the Base: Since \( 2 > 1 \), the inequality stays the same.
3. Rewrite with the Same Base: Recognize that \( 16 = 2^4 \):
\[ 2^x > 2^4 \]
4. Set Exponents: Set the exponents:
\[ x > 4 \]
5. Graph the Solution: The solution is \( (4, \infty) \).

Practice Problems

To reinforce learning, here are some practice problems related to solving exponential
equations and inequalities. Try solving them using the steps provided.

Exponential Equations:

1. Solve \( 4^{x+1} = 64 \).
2. Solve \( 10^{2x} = 1000 \).
3. Solve \( 7^x = 1 \).

Exponential Inequalities:

1. Solve \( 3^x > 27 \).



2. Solve \( 10^{x-2} < 0.1 \).
3. Solve \( 5^{2x} \leq 25 \).

Conclusion

Understanding how to solve exponential equations and inequalities is essential for
students and professionals alike. The ability to manipulate these expressions opens doors
to more complex topics in mathematics and various applications in real-world scenarios.
Through practice and application of the principles discussed, learners can build a solid
foundation in exponential functions, preparing them for advanced studies in mathematics
and related fields.

Frequently Asked Questions

What is the general form of an exponential equation?
The general form of an exponential equation is y = a b^x, where a is a constant, b is the
base, and x is the exponent.

How do you solve the equation 3^x = 81?
To solve 3^x = 81, rewrite 81 as 3^4. Therefore, x = 4.

What is the first step in solving an exponential
inequality like 2^x < 16?
First, express 16 as a power of 2: 16 = 2^4. Then, the inequality becomes 2^x < 2^4,
leading to x < 4.

What is the significance of the base in an exponential
equation?
The base determines the growth or decay rate of the function. If the base is greater than
1, the function is increasing; if the base is between 0 and 1, the function is decreasing.

How can you rewrite the exponential equation 5^x = 25
in logarithmic form?
You can rewrite 5^x = 25 as log_5(25) = x.

What method can be used to solve an exponential



equation with different bases?
You can take the logarithm of both sides of the equation to solve for x, using any
logarithmic base.

How do you solve the inequality 4^(x-2) > 1?
Rewrite 1 as 4^0, leading to the inequality 4^(x-2) > 4^0, which simplifies to x - 2 > 0, or
x > 2.

What are the properties of exponents that can help in
solving these equations?
Key properties include the product rule (a^m a^n = a^(m+n)), the quotient rule (a^m /
a^n = a^(m-n)), and the power rule ((a^m)^n = a^(mn)).

Can exponential equations have no solution?
Yes, for example, the equation 2^x = -1 has no solution since an exponential function can
never yield a negative number.

What is the solution to the exponential equation e^(2x)
= 5?
Take the natural logarithm of both sides: 2x = ln(5), thus x = ln(5)/2.
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