
order of operations with exponents
worksheet
Order of operations with exponents worksheet is a vital educational resource that helps students
grasp the fundamental rules governing mathematical expressions. Understanding the order of
operations is crucial for correctly solving problems that involve multiple operations, including
addition, subtraction, multiplication, division, and particularly exponents. This article will delve into
the significance of the order of operations, explain the concept of exponents, provide examples, and
guide you on how to create and utilize a worksheet effectively.

The Importance of the Order of Operations

The order of operations is a standard convention used in mathematics to ensure that expressions are
solved in a consistent manner. The phrase "Please Excuse My Dear Aunt Sally" is often used as a
mnemonic device to remember the order:

1. Parentheses
2. Exponents
3. Multiplication and Division (from left to right)
4. Addition and Subtraction (from left to right)

Mastering the order of operations is essential for various reasons:

- Clarity in Communication: Different interpretations of mathematical expressions can lead to
incorrect results. Following a standard order helps eliminate ambiguity.
- Foundation for Advanced Math: A solid understanding of the order of operations is critical for
tackling more complex mathematical concepts, such as algebra, calculus, and beyond.
- Problem-Solving Skills: Learning the order of operations fosters logical thinking and improves
problem-solving abilities.

Understanding Exponents

Exponents, also known as powers, are a shorthand notation that indicates how many times a number,
called the base, is multiplied by itself. For example, in the expression \( 2^3 \), 2 is the base and 3 is
the exponent, meaning \( 2 \times 2 \times 2 = 8 \).

Key Concepts of Exponents

To effectively work with exponents, it’s important to understand several fundamental concepts:

- Zero Exponent Rule: Any non-zero number raised to the power of zero equals one. For example, \(
5^0 = 1 \).



- Negative Exponent Rule: A negative exponent indicates the reciprocal of the base raised to the
opposite positive exponent. For example, \( 2^{-3} = \frac{1}{2^3} = \frac{1}{8} \).
- Product of Powers Rule: When multiplying two expressions with the same base, you can add the
exponents. For example, \( a^m \times a^n = a^{m+n} \).
- Quotient of Powers Rule: When dividing two expressions with the same base, you can subtract the
exponents. For example, \( \frac{a^m}{a^n} = a^{m-n} \).
- Power of a Power Rule: When raising an exponent to another exponent, you multiply the exponents.
For example, \( (a^m)^n = a^{m \cdot n} \).
- Power of a Product Rule: When raising a product to an exponent, you raise each factor to the
exponent. For example, \( (ab)^n = a^n \times b^n \).

Creating an Order of Operations with Exponents
Worksheet

To create a comprehensive worksheet focusing on the order of operations with exponents, follow
these steps:

Step 1: Title and Instructions

At the top of the worksheet, include a title such as “Order of Operations with Exponents Worksheet”
and provide clear instructions. For example:

"Use the order of operations (PEMDAS) to simplify the following expressions. Show all work for full
credit."

Step 2: Include Examples

Before diving into practice problems, present a few worked-out examples that demonstrate the
application of the order of operations with exponents:

Example 1: Simplify \( 3 + 2^2 \times (5 - 3) \)

1. Solve inside the parentheses: \( 5 - 3 = 2 \)
2. Apply the exponent: \( 2^2 = 4 \)
3. Multiply: \( 4 \times 2 = 8 \)
4. Add: \( 3 + 8 = 11 \)

Example 2: Simplify \( 4 \times (2^3 + 6) - 10 \)

1. Solve the exponent: \( 2^3 = 8 \)
2. Add inside the parentheses: \( 8 + 6 = 14 \)
3. Multiply: \( 4 \times 14 = 56 \)
4. Subtract: \( 56 - 10 = 46 \)



Step 3: Design Practice Problems

Now, create a list of problems for students to solve. Ensure that the problems vary in complexity and
require the use of exponents along with other operations. Here are some examples:

1. \( 5 + 3^2 \times 4 \)
2. \( (6 - 2)^2 + 8 \)
3. \( 2^4 - 3 \times 2 \)
4. \( 10 - 2^3 + 6 \)
5. \( 3 \times (4 + 2^2) - 5 \)

Step 4: Include a Section for Solutions

At the end of the worksheet, provide a solution key. This allows students to check their work and
understand any mistakes they might have made. Here’s how the solution key might look:

1. \( 5 + 3^2 \times 4 = 5 + 9 \times 4 = 5 + 36 = 41 \)
2. \( (6 - 2)^2 + 8 = 4^2 + 8 = 16 + 8 = 24 \)
3. \( 2^4 - 3 \times 2 = 16 - 6 = 10 \)
4. \( 10 - 2^3 + 6 = 10 - 8 + 6 = 8 \)
5. \( 3 \times (4 + 2^2) - 5 = 3 \times (4 + 4) - 5 = 3 \times 8 - 5 = 24 - 5 = 19 \)

Tips for Using the Worksheet

When using the order of operations with exponents worksheet, here are some tips to maximize its
effectiveness:

- Encourage Collaboration: Have students work in pairs or small groups to solve the problems. This
promotes discussion and deeper understanding.
- Review Common Mistakes: After students complete the worksheet, review common errors as a class.
Discuss why certain steps are essential.
- Incorporate Technology: Use online math tools or apps to reinforce the concepts learned in the
worksheet. Interactive platforms can provide immediate feedback.
- Apply Real-World Scenarios: Create word problems that incorporate the order of operations and
exponents to show practical applications.

Conclusion

The order of operations with exponents worksheet serves as a crucial tool in the mathematics
curriculum, helping students build a strong foundation in problem-solving. By mastering the order of
operations and understanding exponents, students are better equipped to tackle more advanced
mathematical concepts. By creating well-structured worksheets and facilitating engaging learning
experiences, educators can significantly enhance students' confidence and capabilities in
mathematics.



Frequently Asked Questions

What is the order of operations when solving expressions with
exponents?
The order of operations is Parentheses, Exponents, Multiplication and Division (from left to right),
Addition and Subtraction (from left to right), often abbreviated as PEMDAS.

How can I create an effective worksheet for practicing order
of operations with exponents?
An effective worksheet can include a mix of problems that require the use of parentheses, exponents,
and various operations. Include clear instructions, a mix of difficulty levels, and space for students to
show their work.

What are some common mistakes students make when
solving order of operations problems with exponents?
Common mistakes include not applying the exponent before other operations, misinterpreting the
order of operations, and neglecting to simplify expressions step by step.

Are there any online resources for finding order of operations
with exponents worksheets?
Yes, many educational websites offer free printable worksheets, such as Khan Academy, Teachers Pay
Teachers, and educational blogs focused on math resources.

How can I explain the importance of mastering order of
operations with exponents to students?
Mastering order of operations with exponents is crucial because it lays the foundation for more
advanced math concepts, ensuring students can accurately solve complex equations in algebra and
beyond.

What type of problems should be included in an order of
operations with exponents worksheet for high school
students?
For high school students, include problems that involve multi-step equations with exponents,
fractions, negative numbers, and real-life applications to challenge their understanding and critical
thinking skills.
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