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Order of Operations PEMDAS Worksheet

Understanding the order of operations is crucial for solving mathematical
expressions accurately. The acronym PEMDAS stands for Parentheses, Exponents,
Multiplication and Division (from left to right), Addition and Subtraction
(from left to right). This systematic approach helps ensure that everyone
arrives at the same solution when working with complex calculations. In this
article, we will explore the importance of PEMDAS, provide detailed
explanations of each component, and offer practical exercises designed for
students to reinforce their understanding through a comprehensive worksheet.

What is PEMDAS?

PEMDAS is a mnemonic device that represents the order in which mathematical
operations should be performed. Each letter corresponds to a specific type of
operation:

1. P - Parentheses: Complete calculations inside parentheses first.
2. E - Exponents: Solve exponents (powers and roots) next.
3. MD - Multiplication and Division: These operations are of equal precedence
and should be performed from left to right.
4. AS - Addition and Subtraction: Finally, perform addition and subtraction
from left to right.

The Importance of Order of Operations

Using the correct order of operations is essential in mathematics for several
reasons:

- Clarity and Consistency: The established order prevents ambiguity in
mathematical expressions, ensuring that everyone interprets the equations in
the same way.
- Problem Solving: Many mathematical problems, especially those encountered
in algebra and higher-level mathematics, require adherence to the order of
operations for accurate solutions.
- Foundation for Advanced Concepts: Understanding PEMDAS is vital for
grasping more complex mathematical concepts, such as algebra, calculus, and
beyond.

Common Mistakes in Order of Operations

Students often make errors when applying the order of operations. Here are
some common mistakes:

- Ignoring Parentheses: Neglecting to calculate expressions within
parentheses can lead to incorrect answers.
- Confusing Multiplication and Addition: Students may perform addition before
multiplication, which alters the outcome of the expression.
- Misapplying Left to Right Rule: When performing multiplication and division



or addition and subtraction, failing to work from left to right can cause
mistakes.

Breaking Down Each Component of PEMDAS

To better understand how to apply PEMDAS, let’s break down each component in
detail.

Parentheses

Parentheses are used to indicate which operations should be performed first.
This can include not just parentheses but also brackets and braces. For
example:

- In the expression \( (3 + 2) \times 4 \), you first calculate \( 3 + 2 = 5
\), then multiply by 4 to get \( 20 \).
- In a more complex example, \( 2 \times (3 + 4) - (5 - 2) \), you would
solve \( 3 + 4 = 7 \) and \( 5 - 2 = 3 \) before performing the
multiplication and subtraction.

Exponents

Exponents represent repeated multiplication. They must be calculated after
parentheses but before multiplication and addition. For example:

- In the expression \( 2^3 + 4 \), calculate \( 2^3 = 8 \) first, leading to
\( 8 + 4 = 12 \).
- In a combined expression like \( (2 + 3)^2 - 4 \), you first compute \( 2 +
3 = 5 \), then \( 5^2 = 25 \), and finally, \( 25 - 4 = 21 \).

Multiplication and Division

Multiplication and division are of equal priority and should be performed
from left to right. For example:

- In the expression \( 6 \div 2 \times 3 \), first perform \( 6 \div 2 = 3
\), then \( 3 \times 3 = 9 \).
- In another example, \( 4 \times 5 \div 2 \), you would calculate \( 4
\times 5 = 20 \), then \( 20 \div 2 = 10 \).

Addition and Subtraction

Similar to multiplication and division, addition and subtraction are
performed from left to right. Here’s how it works:

- For the expression \( 10 - 3 + 2 \), you would first subtract \( 10 - 3 = 7
\), then add \( 7 + 2 = 9 \).
- In another case, \( 15 + 5 - 10 \), you would calculate it as \( 15 + 5 =



20 \), then \( 20 - 10 = 10 \).

Creating a PEMDAS Worksheet

To help students practice the order of operations, a worksheet can be a
valuable resource. Below is a sample structure for a PEMDAS worksheet,
including different types of problems.

Sample Problems

1. Evaluate the following expressions:
- \( 3 + 5 \times (2^2 - 1) \)
- \( (8 - 3) \times 2 + 6 \div 3 \)
- \( 6 + 4 \times 2^2 - (3 + 1) \)
- \( 10 - 2 \times (3 + 1) + 6 \div 3 \)
- \( (5 + 3) \div 2 + 6^2 \)

2. Fill in the blanks:
- \( 4 \times (2 + 3) = \_\_\_\_ \)
- \( 9 - 2^3 + 1 = \_\_\_\_ \)
- \( (6 + 2) \div 2 \times 4 = \_\_\_\_ \)

3. True or False:
- The expression \( 5 + 2 \times 3 = 21 \) (True/False)
- The expression \( (4 + 2) \times 3 = 18 \) (True/False)

Answer Key

1. Answers to the evaluation problems:
- \( 3 + 5 \times (2^2 - 1) = 3 + 5 \times 3 = 3 + 15 = 18 \)
- \( (8 - 3) \times 2 + 6 \div 3 = 5 \times 2 + 2 = 10 + 2 = 12 \)
- \( 6 + 4 \times 2^2 - (3 + 1) = 6 + 4 \times 4 - 4 = 6 + 16 - 4 = 18 \)
- \( 10 - 2 \times (3 + 1) + 6 \div 3 = 10 - 2 \times 4 + 2 = 10 - 8 + 2 = 4
\)
- \( (5 + 3) \div 2 + 6^2 = 8 \div 2 + 36 = 4 + 36 = 40 \)

2. Fill in the blanks:
- \( 4 \times (2 + 3) = 20 \)
- \( 9 - 2^3 + 1 = 9 - 8 + 1 = 2 \)
- \( (6 + 2) \div 2 \times 4 = 8 \div 2 \times 4 = 4 \times 4 = 16 \)

3. True or False:
- The expression \( 5 + 2 \times 3 = 21 \) (False)
- The expression \( (4 + 2) \times 3 = 18 \) (False)

Conclusion

A solid grasp of the order of operations is essential in mathematics,
enabling students to solve problems accurately and consistently. By utilizing
the PEMDAS framework and practicing through worksheets, learners can develop



their skills and confidence in tackling increasingly complex mathematical
challenges. Whether in the classroom setting or at home, reinforcing the
concepts of PEMDAS through diverse exercises will ensure a strong foundation
that benefits students throughout their academic journey.

Frequently Asked Questions

What is the order of operations in PEMDAS?

PEMDAS stands for Parentheses, Exponents, Multiplication and Division (from
left to right), Addition and Subtraction (from left to right).

Why is it important to follow the order of
operations?

Following the order of operations ensures that mathematical expressions are
solved consistently and correctly, preventing ambiguity in calculations.

What types of problems can be found on a PEMDAS
worksheet?

A PEMDAS worksheet typically includes problems that require the application
of the order of operations to simplify or evaluate expressions involving
numbers, variables, and operations.

How can students practice PEMDAS effectively?

Students can practice PEMDAS by completing worksheets, solving problems in
math workbooks, and using online resources that provide interactive exercises
on order of operations.

Are there any common mistakes to avoid when using
PEMDAS?

Common mistakes include performing addition before multiplication or failing
to simplify expressions within parentheses first.

At what grade level is PEMDAS typically introduced?

PEMDAS is usually introduced in late elementary school, around 4th or 5th
grade, as students begin to work with more complex mathematical expressions.

Can you provide an example problem from a PEMDAS
worksheet?

Sure! An example problem is: What is the result of 3 + 6 × (5 + 4) ÷ 3 - 7?
The correct answer is 2, following the order of operations.
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