
math order of operations rules

math order of operations rules form the foundation for solving mathematical
expressions accurately and consistently. These rules establish the sequence
in which operations such as addition, subtraction, multiplication, division,
exponents, and parentheses should be executed to avoid ambiguity.
Understanding and applying the order of operations correctly is essential in
fields ranging from basic arithmetic to advanced mathematics, computer
science, and engineering. This article delves into the fundamental principles
of the math order of operations rules, explores common mnemonics used to
remember them, and discusses practical examples to illustrate their
application. Additionally, the article addresses common misconceptions and
errors that occur when these rules are not followed. By mastering these
rules, learners and professionals alike can ensure precise calculation
results and a strong mathematical foundation.
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Understanding the Math Order of Operations
Rules

The math order of operations rules define a standardized procedure for
evaluating mathematical expressions that contain multiple operations. Without
these rules, expressions could be interpreted in different ways, leading to
inconsistent or incorrect results. The universally accepted order of
operations is often abbreviated as PEMDAS or BIDMAS, representing the
hierarchy of operations to perform from highest to lowest priority.

Following these rules ensures that everyone calculates expressions
consistently, regardless of individual preferences or regional differences.
The core concept is that certain operations must be completed before others,
reflecting their mathematical precedence. These rules are taught early in
education to build a strong foundation for problem-solving in algebra,
calculus, and beyond.

Common Mnemonics for Remembering the Rules

Memorizing the math order of operations rules can be facilitated by using
popular mnemonics that represent the sequence of operations. Mnemonics help
learners recall the priority of operations quickly and accurately.



PEMDAS

PEMDAS stands for Parentheses, Exponents, Multiplication, Division, Addition,
and Subtraction. It is one of the most commonly used mnemonics in the United
States.

P – Parentheses: Complete calculations inside parentheses first.

E – Exponents: Solve powers and roots next.

M – Multiplication: Perform multiplication operations.

D – Division: Perform division operations, treated with equal priority
to multiplication.

A – Addition: Carry out addition operations.

S – Subtraction: Carry out subtraction, equal priority to addition.

BIDMAS

Another popular mnemonic, especially in the United Kingdom, is BIDMAS, where
“Brackets” correspond to “Parentheses” and “Indices” correspond to
“Exponents.” The order and concept remain the same as PEMDAS.

Detailed Explanation of Each Operation

To apply the math order of operations rules effectively, it is important to
understand the role and priority of each operation in the sequence.

Parentheses (Brackets)

Parentheses indicate operations that must be performed first. This includes
any expressions enclosed in brackets, braces, or parentheses. Nested
parentheses are solved from the innermost set outward.

Exponents (Powers and Roots)

Once parentheses are resolved, exponents, including powers and roots (such as
square roots), are evaluated next. They modify the base number to a specified
power or root.

Multiplication and Division

Multiplication and division share the same level of priority and are
performed from left to right as they appear in the expression. They are
considered inverse operations and must be handled carefully to maintain
accuracy.

Addition and Subtraction

Addition and subtraction also share the same priority level and are executed
last, moving from left to right. They are inverse operations and should be



treated equally in the calculation process.

Examples Demonstrating the Order of Operations

Applying the math order of operations rules to various examples helps
reinforce understanding and highlights the importance of following the
correct sequence.

Example 1: Simple Expression

Evaluate the expression: 3 + 6 × 2

According to the rules, multiplication is performed before addition.

6 × 2 = 121.

3 + 12 = 152.

Result: 15

Example 2: Expression with Parentheses and Exponents

Evaluate the expression: (4 + 3)² ÷ 7

Calculate inside parentheses: 4 + 3 = 71.

Apply exponent: 7² = 492.

Divide: 49 ÷ 7 = 73.

Result: 7

Example 3: Complex Expression

Evaluate the expression: 8 + (3 × (2 + 1))² ÷ 9 - 4

Innermost parentheses: 2 + 1 = 31.

Multiply: 3 × 3 = 92.

Square the result: 9² = 813.

Divide: 81 ÷ 9 = 94.

Add and subtract from left to right: 8 + 9 = 17, then 17 - 4 = 135.

Result: 13

Common Mistakes and How to Avoid Them

Misapplication of the math order of operations rules can lead to errors in



calculations and misunderstandings in problem-solving. Recognizing common
mistakes is essential for improving accuracy.

Ignoring Parentheses or Brackets

One frequent error is neglecting to perform operations inside parentheses
first or misinterpreting nested parentheses. Always start with the innermost
parentheses and work outward.

Misinterpreting Multiplication and Division Priority

Multiplication and division have equal priority and must be executed in order
from left to right. Performing all multiplications before division or vice
versa is incorrect.

Adding Before Multiplying

Sometimes, addition is mistakenly done before multiplication, which
contradicts the rules. Multiplication and division precede addition and
subtraction unless parentheses indicate otherwise.

Overlooking Exponents

Failing to calculate exponents before multiplication or division can lead to
incorrect results. Exponents always come right after parentheses in the order
of operations.

Tips to Avoid Mistakes

Use mnemonics like PEMDAS or BIDMAS to remember the rules.

Write out intermediate steps to keep track of operations.

Practice with progressively complex expressions to build confidence.

Double-check work by evaluating expressions with a calculator or
software that follows the correct order.

Frequently Asked Questions

What is the order of operations in math?

The order of operations is a set of rules that defines the sequence in which
operations should be performed in a mathematical expression to get the
correct result. The common acronym is PEMDAS: Parentheses, Exponents,
Multiplication and Division (from left to right), Addition and Subtraction
(from left to right).

Why is the order of operations important?

The order of operations is important because it ensures that mathematical



expressions are interpreted and solved consistently and correctly. Without a
standard order, the same expression could yield different answers depending
on how it is evaluated.

What does PEMDAS stand for in the order of
operations?

PEMDAS stands for Parentheses, Exponents, Multiplication, Division, Addition,
and Subtraction. It indicates the priority of operations when solving
expressions.

Are multiplication and division performed before
addition and subtraction?

Yes, multiplication and division are performed before addition and
subtraction. However, multiplication and division have the same priority and
are performed from left to right, as are addition and subtraction.

How do parentheses affect the order of operations?

Parentheses indicate which operations should be performed first. Any
operation inside parentheses must be completed before moving on to other
operations outside the parentheses.

Is multiplication always done before division?

No, multiplication is not always done before division. Multiplication and
division have equal priority and are performed from left to right based on
their order in the expression.

How do exponents fit into the order of operations?

Exponents are evaluated after parentheses but before multiplication,
division, addition, and subtraction. They have the second-highest priority in
the order of operations.

Additional Resources
1. Mastering the Order of Operations: A Student’s Guide
This book offers a clear and concise explanation of the order of operations
rules, helping students understand why the sequence matters in solving
mathematical expressions. It includes step-by-step examples and practice
problems to reinforce learning. Perfect for middle school learners, it builds
confidence in handling complex calculations.

2. The Order of Operations Explained: From PEMDAS to Beyond
Delve deep into the fundamental principles behind the order of operations
with this comprehensive guide. The book breaks down each component of PEMDAS
(Parentheses, Exponents, Multiplication, Division, Addition, Subtraction) and
explains common misconceptions. It is ideal for both teachers and students
aiming to master this essential math skill.

3. Fun with Math Rules: Understanding Order of Operations
Designed for younger readers, this colorful and engaging book uses stories



and games to introduce the concept of order of operations. It simplifies
complex ideas through relatable examples and interactive activities. This
resource encourages kids to enjoy learning math while grasping the importance
of operation order.

4. Order of Operations Workbook: Practice and Mastery
This workbook provides a variety of problems that progressively increase in
difficulty, allowing learners to practice the order of operations rules
thoroughly. Each section includes detailed solutions and tips to avoid common
errors. It’s a valuable tool for reinforcing classroom instruction or
homeschooling.

5. Beyond PEMDAS: Exploring Advanced Order of Operations Concepts
For students ready to expand their knowledge, this book explores advanced
topics such as nested parentheses, exponents with different bases, and the
role of associative and distributive properties in operation order. It
challenges readers with puzzles and real-world applications, enhancing
critical thinking skills.

6. The Math Rules Handbook: Order of Operations Edition
This handbook serves as a quick reference guide for students and educators,
summarizing the key rules and strategies for correctly applying the order of
operations. It includes mnemonic devices, examples, and troubleshooting tips
to help avoid mistakes. Its compact format makes it easy to carry and consult
anytime.

7. Order of Operations in Algebra: Building a Strong Foundation
Focusing on algebraic expressions, this book teaches students how to apply
the order of operations when variables and more complex terms are involved.
It bridges the gap between basic arithmetic and algebra, providing clear
explanations and practice problems. Ideal for high school students beginning
algebra.

8. Visualizing the Order of Operations: A Graphical Approach
This book uses charts, diagrams, and color-coded steps to visually
demonstrate how the order of operations works. It caters to visual learners
who benefit from seeing the process unfold rather than just reading about it.
The graphical approach helps clarify tricky concepts and improve retention.

9. Common Mistakes and How to Avoid Them: Order of Operations
Highlighting frequent errors students make with the order of operations, this
book provides insights into why these mistakes occur and how to correct them.
With practical advice and corrective exercises, it’s designed to help
learners build accuracy and confidence in their math skills. Teachers will
find it a useful resource for targeted intervention.
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