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Algebra 2 Worksheet Solving Exponential Equations Answers

When students tackle Algebra 2, one of the most challenging yet rewarding topics is exponential equations. These

equations form the backbone of real �world applications—from population growth to compound interest—and

mastering them is essential for success on tests, homework, and future math courses. In this guide, we’ll walk

through the core concepts, common pitfalls, and step �by �step strategies for solving exponential equations. We’ll also

provide a sample worksheet with detailed answers, giving you a ready �to �use resource for practice or teaching.

Why Exponential Equations Matter in Algebra /2

Unlike linear equations, exponential equations involve variables in the exponent, which introduces a whole new set

of rules and techniques. Understanding how to manipulate these equations equips students to:

•  Analyze real �life growth and decay scenarios.

•  Predict long �term trends in finance and biology.

•  Prepare for higher �level math, such as calculus and differential equations.

•  Approach complex algebraic problems with confidence.

Because of their importance, many teachers design worksheets that focus on exponential equations. These

worksheets often come with answers so students can self �check their work. In the sections that follow, we’ll break

down the essential strategies for solving exponential equations and present a comprehensive worksheet with

solutions.

Key Concepts to Master

Before diving into problem solving, let’s review the fundamental ideas that underlie exponential equations:

1.  Base and Exponent Rules: Remember that for any base \(a>0\) and real numbers \(m\) and \(n\), the 

following hold:

    

      Product rule: \(a^m \cdot a^n = a^{m+n}\).

2.  Quotient rule: \(\dfrac{a^m}{a^n} = a^{m-n}\).

3.  Power rule: \((a^m)^n = a^{mn}\).

4.  Zero exponent: \(a^0 = 1\).

5.  Negative exponent: \(a^{-n} = \dfrac{1}{a^n}\).

Common Mistakes to Avoid

Students often fall into these traps when solving exponential equations:

•  Ignoring the Base: Treating the base as a constant without checking whether it’s positive and not equal to one.

•  Misapplying Logarithms: Taking the logarithm of both sides without ensuring the arguments are positive.

•  Forgetting the Negative Exponent Rule: When simplifying, forgetting that \(a^{-n}\) equals \(1/a^n\).

•  Dropping the “+1” or “–1” in the Process: After simplifying, students sometimes forget to add or subtract one 

from the correct side.

•  Incorrect Use of the Quotient Rule: Misapplying the rule when the base is not the same on both sides.



Step �by �Step Strategy for Solving Exponential Equations

Below is a systematic approach that works for most exponential equations encountered in Algebra /2:

1.  Isolate the Exponential Term: Bring the exponential expression to one side and any constants or other terms 

to the opposite side.

2.  Check the Base: Verify that the base is a positive real number not equal to 1. If the base is negative or zero, 

the equation has no solution.

3.  Take Logarithms: Apply either the natural logarithm or common logarithm to both sides. Use the 

change �of �base formula if needed.

4.  Apply Logarithm Properties: Use the product, quotient, and power rules to bring the exponent down and 

simplify.

5.  Solve for the Variable: After simplifying, isolate the variable on one side. This may involve additional algebraic 

manipulation.

6.  Check the Solution: Substitute back into the original equation to confirm that it satisfies the equality.

Illustrative Examples

Solve \(2^x = 32\).

1.  Recognize that \(32 = 2^5\).

2.  Thus, \(2^x = 2^5\).

3.  Because the bases are equal, the exponents must be equal: \(x = 5\).

Answer: \(x = 5\).

Find \(x\) in \(3^x = 81\).

1.  Notice that \(81 = 3^4\).

2.  Set the exponents equal: \(x = 4\).

Answer: \(x = 4\).

Solve \(5^{2x - 1} = 125\).

1.  Express \(125\) as a power of 5: \(125 = 5^3\).

2.  Set the exponents equal: \(2x - 1 = 3\).

3.  Add 1: \(2x = 4\).

4.  Divide by 2: \(x = 2\).

Answer: \(x = 2\).

Find \(x\) in \(2^{x+1} = 9\).

1.  Take the natural logarithm of both sides: \(\ln(2^{x+1}) = \ln 9\).

2.  Apply the power rule: \((x+1)\ln 2 = \ln 9\).

3.  Divide by \(\ln 2\): \(x+1 = \dfrac{\ln 9}{\ln 2}\).

4.  Subtract 1: \(x = \dfrac{\ln 9}{\ln 2} - 1 \approx 2.1699\).

Answer: \(x \approx 2.17\).

Sample Algebra /2 Worksheet: Solving Exponential Equations

Below is a curated set of ten problems that cover a range of difficulty levels. Each problem is followed by its answer

in a separate section. Use this worksheet to practice, test yourself, or incorporate it into your lesson plans.

1.  \(4^x = 256\)



2.  \(3^{2x} = 27\)

3.  \(2^{x-3} = \dfrac{1}{8}\)

4.  \(5^{x+2} = 125\)

5.  \(7^{3x} = 343\)

6.  \(2^{2x} = 32\)

7.  \(10^{x} = 0.01\)

8.  \(e^{x} = 20\)

9.  \(4^{x} \cdot 2^{x} = 32\)

10.  \(3^{x} + 3^{x-1} = 12\)

Express \(27\) as \(3^3\). Then \(2x = 3\), so \(x = \dfrac{3}{2}\).

Recall \(\dfrac{1}{8} = 2^{-3}\). Thus \(x-3 = -3\), giving \(x = 0\).

Since \(125 = 5^3\), \(x+2 = 3\). Therefore \(x = 1\).

Recognize \(343 = 7^3\). Hence \(3x = 3\) and \(x = 1\).

Write \(32\) as \(2^5\). Then \(2x = 5\) and \(x = \dfrac{5}{2}\).

Since \(0.01 = 10^{-2}\), we get \(x = -2\).

Take the natural logarithm: \(x = \ln 20 \approx 2.9957\).

Rewrite \(4^x\) as \((2^2)^x = 2^{2x}\). Then the equation becomes \(2^{2x} \cdot 2^{x} = 2^{3x} = 32 = 2^5\). Thus

\(3x = 5\) and \(x = \dfrac{5}{3}\).

Factor out \(3^{x-1}\): \(3^{x-1}(3 + 1) = 12\).  

    So \(4 \cdot 3^{x-1} = 12\) !’ \(3^{x-1} = 3\).  

    Hence \(x-1 = 1\) and \(x = 2\).

Tips for Mastering Exponential Equations

•  Practice Base Recognition: The more you see common powers (e.g., \(2^5 = 32\), \(3^3 = 27\)), the quicker 

you’ll spot simplifications.
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