
order of operations examples
order of operations examples serve as fundamental tools in mathematics to ensure that
expressions are solved correctly and consistently. Understanding the order of operations is essential
for students, educators, and professionals who work with mathematical computations. This article
explores various scenarios illustrating how to apply the order of operations to solve mathematical
expressions accurately. It covers the basic rules, common mistakes to avoid, and detailed step-by-
step examples for clarity. By examining these examples, readers will gain a deeper comprehension of
how parentheses, exponents, multiplication, division, addition, and subtraction interact within
calculations. Additionally, this guide emphasizes the importance of adhering to the standard
conventions to avoid ambiguity and errors in problem-solving. Following this introduction is a
structured outline of the key sections that will be discussed in detail.

Understanding the Order of Operations

Basic Order of Operations Examples

Complex Expressions and Nested Operations

Common Mistakes in Applying the Order of Operations

Practical Applications of Order of Operations Examples

Understanding the Order of Operations
The order of operations is a set of rules that defines the sequence in which parts of a mathematical
expression should be evaluated to ensure consistent results. These rules are universally accepted and
are often remembered through acronyms such as PEMDAS or BODMAS, which stand for
Parentheses/Brackets, Exponents/Orders, Multiplication and Division, Addition and Subtraction.
Recognizing these rules is vital for correctly interpreting and solving expressions that involve multiple
operations.

PEMDAS Explained
PEMDAS is a common mnemonic to help memorize the order of operations. It dictates that
calculations inside Parentheses are performed first, followed by Exponents such as powers and roots.
Next, Multiplication and Division are carried out from left to right, and finally, Addition and Subtraction
are completed also from left to right. This precise sequence eliminates ambiguity in mathematical
expressions.

Why Order Matters
Without a standard order of operations, the same mathematical expression could yield different



results depending on the order in which calculations are performed. This inconsistency can lead to
errors in science, engineering, finance, and everyday problem-solving. Therefore, mastering the order
of operations is critical to ensuring accuracy and consistency in all mathematical computations.

Basic Order of Operations Examples
Starting with simple expressions helps build a strong foundation in applying the order of operations.
These examples demonstrate how to evaluate expressions step-by-step while respecting the
established rules.

Example 1: Simple Addition and Multiplication
Consider the expression: 3 + 4 × 2

According to the order of operations, multiplication occurs before addition. First, multiply 4 by 2 to get
8, then add 3:

4 × 2 = 81.

3 + 8 = 112.

The final result is 11.

Example 2: Including Parentheses
Evaluate (3 + 4) × 2

This time, the parentheses indicate that the addition should be performed before multiplication:

3 + 4 = 71.

7 × 2 = 142.

The expression equals 14, demonstrating how parentheses can change the outcome.

Example 3: Incorporating Exponents
Calculate 2 + 3² × 4

Exponents take precedence after parentheses, if any. Here, square 3 first, then multiply, and finally
add:

3² = 91.

9 × 4 = 362.



2 + 36 = 383.

The final answer is 38.

Complex Expressions and Nested Operations
More advanced order of operations examples involve nested parentheses, multiple exponents, and a
combination of all arithmetic operations. These expressions require careful attention to the hierarchy
of operations.

Example 4: Nested Parentheses
Evaluate 2 × (3 + (4 × 5))

Start with the innermost parentheses:

4 × 5 = 201.

3 + 20 = 232.

2 × 23 = 463.

The solution is 46, showing how to handle operations within nested parentheses correctly.

Example 5: Multiple Operations Including Division and
Subtraction
Solve 100 ÷ (5 × 2) - 3² + 4

Follow the order of operations step-by-step:

Inside parentheses: 5 × 2 = 101.

Division: 100 ÷ 10 = 102.

Exponent: 3² = 93.

Subtraction and addition from left to right: 10 - 9 + 4 = 54.

The final result is 5.



Example 6: Combining Exponents and Roots
Calculate (16 ÷ 4)² + √9

Evaluate inside parentheses and roots first:

16 ÷ 4 = 41.

4² = 162.

√9 = 33.

Add: 16 + 3 = 194.

The expression equals 19.

Common Mistakes in Applying the Order of Operations
Misapplication of the order of operations often leads to incorrect answers. Identifying and
understanding these common errors is essential for accurate problem solving.

Ignoring Parentheses
One of the most frequent mistakes is neglecting to perform calculations inside parentheses first. This
oversight can drastically alter the result of an expression. Always prioritize operations enclosed in
parentheses or brackets before proceeding.

Misunderstanding Multiplication and Division
Multiplication and division have the same precedence and should be evaluated from left to right, not
strictly multiplication before division. For instance, in the expression 12 ÷ 3 × 4, perform 12 ÷ 3 first,
then multiply by 4.

Mixing Up Addition and Subtraction
Similar to multiplication and division, addition and subtraction share the same rank and should be
handled sequentially from left to right. Mistakes often occur when one operation is prioritized
incorrectly over the other.

Overlooking Exponents or Roots
Failing to evaluate exponents or roots before multiplication or addition can cause errors. Remember
to handle these operations immediately after parentheses and before multiplication and division.



Always complete calculations inside parentheses first.

Evaluate exponents and roots next.

Perform multiplication and division from left to right.

Finish with addition and subtraction from left to right.

Practical Applications of Order of Operations Examples
The order of operations is not only fundamental in academic settings but also vital in real-world
applications. Proper understanding ensures accurate computations in various fields such as
engineering, computer science, finance, and everyday tasks.

Use in Programming and Computer Science
Programming languages implement the order of operations rules to evaluate expressions correctly.
Developers must comprehend these principles to write accurate code and avoid logical errors in
calculations that could affect software performance or outcomes.

Financial Calculations
In finance, the order of operations is critical when calculating interest, loan payments, or investment
returns. Misinterpreting expressions may lead to incorrect financial decisions or forecasts.

Scientific and Engineering Calculations
Complex formulas in science and engineering rely heavily on the correct application of the order of
operations. These calculations can involve multiple layers of operations, and precision is necessary for
valid results.

Everyday Problem Solving
From cooking measurements to budgeting and shopping, understanding how to apply the order of
operations ensures accurate and efficient problem-solving in daily life.

Frequently Asked Questions



What is the order of operations in math?
The order of operations is a set of rules used to determine the sequence in which operations are
performed in a mathematical expression. The standard order is Parentheses, Exponents, Multiplication
and Division (from left to right), Addition and Subtraction (from left to right), often abbreviated as
PEMDAS.

Can you give an example of solving an expression using the
order of operations?
Sure! For the expression 3 + 6 × (5 + 4) ÷ 3 - 7, first solve inside the parentheses: (5 + 4) = 9. Then
multiply: 6 × 9 = 54. Next, divide: 54 ÷ 3 = 18. Now the expression is 3 + 18 - 7. Finally, perform
addition and subtraction from left to right: 3 + 18 = 21, 21 - 7 = 14.

Why is the order of operations important in solving math
problems?
The order of operations is important because it ensures that everyone solves mathematical
expressions consistently and correctly. Without a standard order, the same expression could yield
different results depending on how operations are performed.

How do exponents fit into the order of operations?
Exponents are evaluated after parentheses but before multiplication, division, addition, and
subtraction. For example, in the expression 2 + 3^2 × 4, calculate the exponent first: 3^2 = 9, then
multiply: 9 × 4 = 36, and finally add: 2 + 36 = 38.

What happens if there are multiple parentheses in an
expression?
When there are multiple sets of parentheses, you solve the innermost parentheses first and work
outward. For example, in 2 × (3 + (4 - 1)), solve (4 - 1) = 3 first, then the expression becomes 2 × (3
+ 3) = 2 × 6 = 12.

Are multiplication and division always done 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. For example, in 20 ÷ 5 × 2, divide first: 20 ÷ 5 = 4, then multiply: 4 × 2 = 8.

Additional Resources
1. Mastering the Order of Operations: A Step-by-Step Guide
This book provides a comprehensive introduction to the order of operations, breaking down complex
expressions into manageable steps. With clear explanations and numerous worked examples, it helps



students build confidence in solving arithmetic and algebraic problems. Interactive exercises reinforce
learning, making it ideal for middle school learners.

2. Order of Operations Practice Workbook
Designed for self-study, this workbook offers a wide range of practice problems focusing on the
correct application of the order of operations. It includes answer keys and detailed solutions to help
learners understand their mistakes. This resource is perfect for reinforcing classroom lessons and
preparing for exams.

3. The Ultimate Guide to PEMDAS and Beyond
Exploring the popular acronym PEMDAS (Parentheses, Exponents, Multiplication, Division, Addition,
Subtraction), this book dives deep into the nuances of order of operations. It presents real-world
examples and puzzles that challenge readers to apply their knowledge creatively. Ideal for students
and educators looking to enhance problem-solving skills.

4. Fun with Order of Operations: Games and Activities
This engaging book uses games, puzzles, and hands-on activities to teach the order of operations in a
fun and interactive way. Suitable for younger students, it encourages active learning and critical
thinking. Teachers and parents will find it a valuable tool for making math enjoyable.

5. Algebra Foundations: Understanding Order of Operations
Focusing on the role of order of operations in algebra, this book bridges basic arithmetic and more
advanced mathematical concepts. It includes worked examples involving variables and expressions to
prepare students for higher-level math courses. Clear explanations make abstract ideas accessible.

6. Order of Operations in Real-Life Math Problems
This title connects the order of operations to everyday situations, showing how math is used outside
the classroom. Through practical examples like budgeting, cooking, and construction, readers see the
relevance of following mathematical rules accurately. It’s perfect for learners seeking applied math
knowledge.

7. Stepwise Solutions: Order of Operations Explained
Breaking down problem-solving into detailed, easy-to-follow steps, this book emphasizes
understanding over memorization. Each chapter focuses on different types of expressions, gradually
increasing in complexity. The thorough explanations make it a great resource for learners struggling
with math fundamentals.

8. Common Mistakes in Order of Operations and How to Avoid Them
This guide highlights frequent errors students make when applying the order of operations and offers
strategies to prevent them. Through comparative examples, it clarifies misconceptions and reinforces
correct procedures. It’s a helpful companion for both students and teachers aiming to improve
accuracy.

9. Interactive Order of Operations: Digital Tools and Resources
Combining traditional learning with technology, this book introduces digital apps and online platforms
that support mastering the order of operations. It includes tutorials on using these tools effectively,
along with printable worksheets. Modern and accessible, it appeals to tech-savvy learners and
educators alike.
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explanations that demonstrate how to implement efficient data processing with Java streams. The
guide is an essential resource for developers seeking to optimize their code, develop robust
data-driven applications, and harness the full capabilities of the Stream API for enhanced
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chapter. The book features more than 500 exercises to help a student master the concepts.
Important tips for easier learning are presented throughout the book in bold print. Numerous graphs
are given to help explain linear equations, systems of linear equations, inequalities and rational and
radical functions. The end of the book features a large selection of word problems and a glossary of
important terms used throughout the book.
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Elementary Algebra covers: Signed Number and Real Number Operations; Order of Operations and
Evaluation of Expressions; Exponential Notation and Rules of Exponents; Polynomial addition,
subtraction, multiplication, and division; Solving First Degree Equations;Word Problems; Ratio and
Proportion; Factoring Polynomials; Solving quadratic equations by factoring & applications; Graphs,
Slopes, Intercepts and Equations of Straight Lines; Solving Systems of Linear Equations and Word
Problems; Radicals, square roots, addition & multiplication of radicals; Pythagorean Theorem and
Applications; Areas and Perimeters; Algebraic Fractions (reduction, multiplication, division &
addition); Solving Linear inequalities.
  order of operations examples: ,
  order of operations examples: Differentiating Instruction With Menus Laurie E. Westphal,
2021-09-03 Differentiating Instruction With Menus: Algebra I/II offers high school math teachers
everything needed to create a student-centered learning environment based on choice. This book
uses five different types of menus that students can use to select exciting advanced-level products
that they will develop so teachers can assess what has been learned, instead of using a traditional
worksheet format. Topics addressed include numbers, algebra basics, exponents, graphs, functions,
polynomials, and various equations typically included in the algebra I/II curriculum. Differentiating
Instruction With Menus: Algebra I/II contains attractive reproducible menus, each based on the
levels of Bloom's revised taxonomy as well as incorporating different learning styles. These menus
can be used to guide students in making decisions as to which products they will develop after
studying a major concept or unit. Grades 9-12
  order of operations examples: Practical Salesforce Development Without Code Philip
Weinmeister, 2019-06-04 Use this hands-on guide to build powerful solutions on the Salesforce
platform without using a single line of code. This revised and expanded second edition includes
Process Builder, Flow Builder, Lightning App Builder, Lightning Bolt Solutions, and more. Practical
Salesforce Development Without Code shows you how to unlock the power of the Salesforce
platform to solve real business problems. Adhering to Salesforce's clicks, not code mantra,
Salesforce expert Phil Weinmeister walks Salesforce newcomers and veterans through different
business problems and identifies effective—and proven—approaches to solutions using the
platform's declarative framework. By adopting this book as your guide, you will learn how to deliver
business solutions within Salesforce by combining analysis, creativity, and logic with core elements
such as validation rules, workflow rules, processes, flows, formula fields, and Lightning apps. In
addition, Weinmeister dissects and explains themost useful functions and features for declarative
developers and shows you how to use them. Best of all, Weinmeister uses real-life business scenarios
and visuals. Applying the lessons learned from this how-to guide will ultimately save you time and
ensure that your clients or internal customers are enabled, equipped, and empowered. What You'll
Learn Build objects, fields, and relationships to establish a sensible data model Automate business
processes by using Workflow, Process Builder, and Flow Utilize functions and develop formulas
effectively for a variety of business needs Develop approval processes to handle exception scenarios
Employ actions to easily create efficient and relevant user experiences Manage your environments
and deploy your solutions Who This Book Is for Business analysts, Salesforceadministrators, and
Salesforce developers
  order of operations examples: Statistics in a Nutshell Sarah Boslaugh, 2012-11-10 A clear and
concise introduction and reference for anyone new to the subject of statistics.
  order of operations examples: Roadmap to the MCAS Grade 8 Math Athlene Whyte-Smith,
Princeton Review (Firm), 2003-11-18 If Students Need to Know It, It's in This Book This book
develops the math skills of eighth graders. It fosters skill mastery that helps them succeed both in
school and on the Massachusetts Comprehensive Assessment System (MCAS). Why The Princeton
Review? We have more than 20 years of experience helping students master the skills needed to
excel on standardized tests. Each year we help more than 2 million students score higher and earn
better grades. We Know the Massachusetts Comprehensive Assessment System Our experts at The
Princeton Review have analyzed the MCAS, and this book provides the most up-to-date, thoroughly



researched information possible. We break down the test into its individual skills to familiarize
students with the test's structure while increasing their overall skill level. We Get Results We know
what it takes to succeed in the classroom and on tests. This book includes strategies that are proven
to improve student performance. We provide - content review based on Massachusetts standards
and objectives - detailed lessons, complete with skill-specific activities - 2 complete practice MCAS
math tests.
  order of operations examples: Elementary Algebra A. A. Frempong, 2012-10-06 Elementary
Algebra covers: Signed Number and Real Number Operations; Order of Operations and Evaluation
of Expressions; Exponential Notation and Rules of Exponents; Polynomial addition, subtraction,
multiplication, and division; Solving First Degree Equations;Word Problems; Factoring Polynomials;
Solving quadratic equations by factoring & applications; Graphs, Slopes, Intercepts and Equations of
Straight Lines; Solving Systems of Linear Equations and Word Problems; Radicals, square roots,
addition & multiplication of radicals; Pythagorean Theorem and Applications; Areas and Perimeters;
Algebraic Fractions (reduction, multiplication, division & addition); Solving Linear inequalities.
Extra topics include Quadratic Equations,, Functions, Relations,, Functional Notation, Sketching
Parabola, Solving Fractional or Rational Equations, Solving Radical Equations, Basic Review for
Geometry
  order of operations examples: Mastering Design Patterns in Java Aditya Pratap Bhuyan,
2024-10-15 Mastering Design Patterns in Java: Building Robust and Scalable Software is your
ultimate guide to understanding and implementing design patterns in Java. Whether you're a
seasoned developer or just starting your journey with Java, this book equips you with the knowledge
and practical skills to tackle software design challenges using well-established, time-tested
solutions. Design patterns provide proven approaches to common problems in software design,
making code more efficient, reusable, and scalable. This book delves deep into the three main
categories of design patterns—Creational, Structural, and Behavioral—offering hands-on examples
and practical guidance for each. Patterns such as Singleton, Factory, Adapter, Observer, and many
more are explained in detail, with code examples specifically tailored to Java. By the end of each
chapter, you’ll not only understand the theoretical underpinnings of each pattern but also know how
to apply them effectively in real-world projects. In addition to covering core design patterns, this
book takes a step further by addressing advanced topics such as anti-patterns (common pitfalls to
avoid), combining patterns in large-scale systems, and using design patterns in cloud-based and
microservices architectures. Java developers working on distributed systems, cloud infrastructure,
or modern applications will find valuable insights into how design patterns can improve code
organization and maintainability. The book’s practical approach ensures that you can immediately
start implementing the patterns in your own projects. With exercises, examples, and in-depth
explanations, it’s an invaluable resource for any developer looking to improve their software design
skills. Whether you're building small applications or architecting large systems, Mastering Design
Patterns in Java will help you write clean, modular, and scalable code, positioning you for success in
today’s fast-evolving software development landscape. Let this book be your guide to mastering the
art of design patterns in Java.
  order of operations examples: Advanced Grinding Practice Douglas Thomas Hamilton,
Franklin Day Jones, 1915
  order of operations examples: Making the Grade Math, Grade 5 , 2019-08-27 Help your
child hone his math skills with Making the Grade Math for Grade 5. Specially made to follow state
standards for learning, this workbook offers practice for: adding and subtracting fractions and mixed
numbers, finding volume, and converting measurements. This math workbook for fifth grade
supports the strong foundation in math your child needs. Using step-by-step instructions, your child
will learn, practice, apply, and master basic math skills. Making the Grade Math books will catch
your child’s attention with interesting, colorful activities while providing quick practice to support
basic skills. Each 48-page workbook in the Making the Grade series is jam-packed with
standards-based activities to reinforce the skills your child is learning in class. Featuring



easy-to-follow instructions and an answer key, each book in the series allows your child to
independently practice skills at his own pace. The series offers grade-specific titles for these main
school subject areas: Reading (PK–Grade 5), Math (PK–Grade 5), Basic Skills (PK–Grade 2), and
Handwriting (K–Grade 5). With this series, you will be sure to pick the perfect workbook to benefit
your child.
  order of operations examples: Getting Started with Processing.py Allison Parrish, Ben Fry,
Casey Reas, 2016-05-11 Processing opened up the world of programming to artists, designers,
educators, and beginners. The Processing.py Python implementation of Processing reinterprets it for
today's web. This short book gently introduces the core concepts of computer programming and
working with Processing. Written by the co-founders of the Processing project, Reas and Fry, along
with co-author Allison Parrish, Getting Started with Processing.py is your fast track to using
Python's Processing mode.
  order of operations examples: Algebra Mr. Rohit Manglik, 2024-07-20 EduGorilla Publication
is a trusted name in the education sector, committed to empowering learners with high-quality study
materials and resources. Specializing in competitive exams and academic support, EduGorilla
provides comprehensive and well-structured content tailored to meet the needs of students across
various streams and levels.
  order of operations examples: Hello Hi-Lo Jeff Sanders, Nancy I. Sanders, 2010-05-11
Incorporating leveled reading within each script, readers theatre plays offer teachers the flexibility
to include readers of every ability in the same read-aloud play. Hello Hi-Lo: Readers Theatre Math
offers a proven way for teachers to build reading fluency in their classrooms, even if students do not
all read at the same level. The book offers 15 readers theatre plays, each of which includes various
levels of readability within one script. The plays thus provide lower-level readers the opportunity to
follow along with accelerated reading parts, building confidence by reading aloud at their own
levels. Each play includes speakers for three different grade levels of readability: 4th grade and
lower, 5th-6th grade, and 7th-8th grade. Concepts are presented so that they are fluid among these
grade levels. Taking a cross-curricular approach, the scripts reinforce key math concepts and
standards-based math skills taught in the middle grades, such as order of operations, fractions,
inequalities, positive and negative numbers, and graphing on a coordinate plane. Each play includes
extended activities that will help the teacher incorporate the math concept into the classroom.
  order of operations examples: Mathematics Manual for Water and Wastewater
Treatment Plant Operators Frank R. Spellman, 2023-07-31 To properly operate a waterworks or
wastewater treatment plant and to pass the examination for a waterworks/wastewater operator’s
license, it is necessary to know how to perform certain calculations. All operators, at all levels of
licensure, need a basic understanding of arithmetic and problem-solving techniques to solve the
problems they typically encounter in the workplace. Hailed on its first publication as a masterly
account written in an engaging, highly readable, user-friendly style, the fully updated Mathematics
Manual for Water and Wastewater Treatment Plant Operators: Basic Mathematics for Water and
Wastewater Operators introduces and reviews fundamental concepts critical to qualified operators.
It builds a strong foundation based on theoretical math concepts, which it then applies to solving
practical problems for both water and wastewater operations. Features: • Provides a strong
foundation based on theoretical math concepts, which it then applies to solving practical problems
for both water and wastewater operations. • Updated throughout and with several new practical
problems added. • Provides illustrative examples for commonly used waterworks and wastewater
treatment operations covering unit process operations found in today’s treatment facilities.
  order of operations examples: Ganit Mathematics � 8 Lata Wishram, GANIT MATHEMATICS
series consists of ten textbooks; two textbooks for Primer A and B, eight textbooks for classes 1-8.
This series is strictly bases on the syllabus prescribed by the Council for the Indian School
Certificate. The series has been developed to guide the young minds to observe and experience
mathematics all around them. Each concept has been related to everyday life in order to develop a
spirit of curiosity and discovery. Concepts are gradually built up with easy-to-follow steps and plenty



of examples.
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