solve order of operations

solve order of operations is a fundamental skill in mathematics that ensures
expressions are evaluated correctly and consistently. Understanding the order
of operations prevents ambiguity in mathematical calculations, allowing
everyone to arrive at the same result when given the same expression. This
principle is widely used in algebra, arithmetic, programming, and various
fields of science and engineering. The order of operations establishes a
standard sequence to solve mathematical expressions involving addition,
subtraction, multiplication, division, exponents, and parentheses. This
article covers the essential rules of solving order of operations, common
pitfalls, examples, and tips for mastering this critical concept. Whether
tackling simple arithmetic or complex algebraic expressions, mastering how to
solve order of operations is indispensable for accuracy and efficiency. The
following sections will guide readers through the foundational principles,
detailed explanations of each operation, and practical problem-solving
strategies.

The Basics of Order of Operations

Detailed Explanation of Each Operation

e Common Mistakes and How to Avoid Them

Step-by-Step Examples

e Advanced Tips for Solving Complex Expressions

The Basics of Order of Operations

The order of operations is a set of rules that dictate the sequence in which
parts of a mathematical expression must be solved. Without these rules,
expressions like 3 + 4 x 2 could be interpreted in multiple ways, leading to
different answers. The standard order is often remembered through acronyms
such as PEMDAS or BODMAS, which stand for Parentheses/Brackets,
Exponents/Orders, Multiplication and Division, Addition and Subtraction. This
hierarchy ensures that operations inside parentheses are solved first,
followed by exponents, then multiplication and division from left to right,
and finally addition and subtraction from left to right.

Understanding these basics is essential to accurately solve order of
operations problems and avoid common computational errors. The order is not
arbitrary but a universally accepted convention critical for mathematical
communication and problem-solving.

Why Order Matters

Order of operations matters because mathematical expressions can be ambiguous
without a clear sequence to follow. For example, the expression 8 + 2 (2 + 2)
has led to debates due to different interpretations. Applying the correct
order of operations removes such ambiguities, ensuring consistency. It also
helps in programming languages, calculators, and software applications that



rely on these rules to process mathematical expressions correctly.

PEMDAS and BODMAS Explained

PEMDAS stands for Parentheses, Exponents, Multiplication, Division, Addition,
and Subtraction. BODMAS is similar and stands for Brackets, Orders, Division,
Multiplication, Addition, and Subtraction. Both acronyms represent the same
order but use different terminology. Multiplication and division share the
same precedence and are evaluated from left to right; the same applies to
addition and subtraction. This left-to-right rule within the same precedence
level is crucial for solving expressions accurately.

Detailed Explanation of Each Operation

Each component of the order of operations plays a specific role in evaluating
expressions. Understanding these roles enhances the ability to solve
expressions properly and recognize which part to calculate first.

Parentheses and Grouping Symbols

Parentheses, brackets, and braces are grouping symbols that indicate which
operations should be performed first. Everything inside parentheses must be
solved before moving on to other operations. Grouping symbols can be nested,
meaning expressions inside inner parentheses are solved before those in outer
parentheses. This prioritization helps break down complex expressions into
manageable parts.

Exponents and Powers

Exponents indicate repeated multiplication of a base number and come after
parentheses in the order of operations. Solving exponents early simplifies
expressions by reducing powers to their numerical values. For example, in 3°?
+ 5, the exponent must be evaluated first, making the expression 9 + 5.

Multiplication and Division

Multiplication and division are of equal precedence and are solved from left
to right after parentheses and exponents. This means that in the expression
12 + 3 x 2, the division is done first because it appears to the left,
followed by multiplication. This left-to-right rule prevents mistakes when
both operations appear consecutively.

Addition and Subtraction

Addition and subtraction are the last operations to be performed and also
share equal precedence. Like multiplication and division, they are evaluated
from left to right. For example, in 10 - 4 + 2, the subtraction happens
first, followed by addition, resulting in 8.



Common Mistakes and How to Avoid Them

Misunderstanding or ignoring the order of operations leads to incorrect
answers and confusion. Recognizing common mistakes can help learners improve
accuracy and confidence in solving expressions.

Ignoring Parentheses

One frequent error is to overlook parentheses or treat them as optional. This
mistake can drastically change the result of an expression. Always prioritize
solving whatever is inside parentheses first.

Misapplying Left-to—-Right Rules

Some students mistakenly perform multiplication before division or addition
before subtraction regardless of their order in the expression. Remember that
multiplication and division, as well as addition and subtraction, are solved
from left to right, not strictly by operation type.

Neglecting Nested Grouping

When multiple levels of parentheses are present, failing to solve innermost
parentheses first can cause errors. Always work from the deepest nested
grouping outward to ensure accuracy.

Overlooking Exponents

Skipping or delaying the calculation of exponents can lead to confusion,
especially in expressions where powers significantly alter the value. Treat
exponents as a priority after parentheses.

Step-by-Step Examples

Applying the order of operations in concrete examples clarifies how to solve
expressions accurately and efficiently.

Example 1: Solve 7 + 3 x (10 + (5 - 3))°?
Step 1: Solve inside the innermost parentheses (5 - 3) = 2.

Step 2: Divide 10 + 2

Il
a1

Step 3: Square the result: 5% = 25.

Step 4: Multiply 3 x 25 = 75.

Step 5: Add 7 + 75 = 82.



Example 2: Solve 18 + 3 x 2 + 5 — 4
Step 1: Division and multiplication from left to right: 18 + 3 = 6.

Step 2: Multiply 6 x 2 = 12.
Step 3: Addition and subtraction from left to right: 12 + 5 = 17.

Step 4: Subtract 17 - 4 = 13.

Example 3: Solve (4 + 6) x 32 + (2 + 1)
Step 1: Solve inside parentheses: (4 + 6) = 10 and (2 + 1) = 3.

Step 2: Calculate exponent: 3% = 9,
Step 3: Multiply 10 x 9 = 90.

Step 4: Divide 90 + 3 = 30.

Advanced Tips for Solving Complex Expressions

As expressions become more complicated, applying the order of operations
correctly requires attention to detail and strategic approaches.

Use of Nested Parentheses

Breaking down complex expressions into smaller parts using nested parentheses
helps manage the calculation process. Always solve the innermost parentheses
first and gradually work outward.

Check Work by Reversing Operations

Verifying results by performing inverse operations can confirm the accuracy
of solutions. For example, after solving an equation, substitute the result
back into the original expression to ensure the value satisfies the equation.

Utilize Tools Wisely

Calculators and software can assist in solving order of operations problems
but require careful input to maintain accuracy. Understanding the order of
operations allows users to input expressions correctly and interpret results
confidently.



Practice with Varied Problems

Consistent practice with a variety of expressions strengthens proficiency.
Include problems with multiple levels of parentheses, exponents, and mixed
operations to develop a comprehensive understanding.

Break complex problems into smaller parts

Follow the hierarchy strictly and methodically

Verify answers through substitution or alternative methods

e Practice regularly to build speed and accuracy

Frequently Asked Questions

What is the order of operations in mathematics?

The order of operations is a set of rules that dictates the sequence in which
mathematical operations should be performed, commonly remembered by the
acronym PEMDAS: Parentheses, Exponents, Multiplication and Division (from
left to right), Addition and Subtraction (from left to right).

How do you solve expressions using the order of
operations?

To solve expressions using the order of operations, first solve expressions
inside parentheses, then evaluate exponents, next perform multiplication and

division from left to right, and finally carry out 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, avoiding
ambiguity and errors in calculations.

What does PEMDAS stand for in the order of
operations?
PEMDAS stands for Parentheses, Exponents, Multiplication, Division, Addition,

and Subtraction, which is the sequence used to determine the order in which
operations are performed in an expression.

Can multiplication come before division in the order
of operations?
No, multiplication does not always come before division. Multiplication and

division are performed at the same level and are evaluated from left to right
based on which comes first.



How do you solve an expression with nested
parentheses?

When solving an expression with nested parentheses, start by solving the
innermost parentheses first, then work outward, following the order of
operations for each level.

What is the correct way to solve 3 + 6 x (5 + 4) + 3
- 77

First, solve the parentheses: (5 + 4) = 9. Then multiply: 6 x 9 = 54. Next,
divide: 54 + 3 = 18. Then perform addition and subtraction from left to
right: 3 + 18 = 21, 21 - 7 = 14. The correct answer is 14.

How do exponents fit into the order of operations?

Exponents are evaluated after parentheses and before multiplication,
division, addition, and subtraction. You calculate all powers or roots before
moving on to multiplication or division.

Is addition always performed before subtraction in
order of operations?

No, addition and subtraction are performed at the same precedence level and
are evaluated from left to right based on their position in the expression.

What tools can help me practice solving order of
operations problems?

You can use online math calculators, educational websites, math practice
apps, and worksheets designed for order of operations to practice solving
these problems effectively.

Additional Resources

1. Mastering Order of Operations: A Step-by-Step Guide

This book breaks down the fundamentals of the order of operations with clear
explanations and practical examples. It covers PEMDAS/BODMAS rules in detail
and provides numerous practice problems to reinforce learning. Ideal for
students and educators aiming to build a strong foundation in arithmetic
operations.

2. Order of Operations Made Easy

Designed for middle school learners, this book simplifies complex concepts
through engaging illustrations and real-world applications. It includes
interactive exercises that help readers understand why the order of
operations matters in solving equations correctly. The book also offers tips
for avoiding common mistakes.

3. The Complete Workbook on Order of Operations

Packed with hundreds of problems ranging from basic to advanced levels, this
workbook serves as an excellent resource for self-study. Each section focuses
on a different aspect of the order of operations, including parentheses,
exponents, multiplication, division, addition, and subtraction. Answers and



detailed solutions are provided for every exercise.

4. Fun with Math: Exploring Order of Operations

This book uses puzzles, games, and stories to teach the order of operations
in a fun and engaging way. It encourages critical thinking and problem-
solving skills while reinforcing math concepts. Perfect for young learners
who need a more interactive approach to mastering order of operations.

5. Algebra Foundations: Understanding Order of Operations

Aimed at high school students beginning algebra, this book explains how the
order of operations applies to algebraic expressions and equations. It
includes step-by-step examples and practice problems that bridge arithmetic
and algebraic thinking. The book also discusses the importance of consistency
in mathematical notation.

6. Order of Operations for Teachers: Strategies and Activities

This resource is tailored for educators looking for effective methods to
teach order of operations. It offers lesson plans, classroom activities, and
assessment ideas to engage students of varying skill levels. The book
emphasizes conceptual understanding and application rather than rote
memorization.

7. Step Up Your Math: Advanced Order of Operations Challenges

Targeted at advanced learners, this book presents challenging problems that
require multi-step reasoning and application of order of operations. It
includes puzzles, word problems, and real-life scenarios that demand a deep
understanding of mathematical rules. Solutions are explained in detail to
foster analytical skills.

8. Visual Learning of Order of Operations

Using diagrams, flowcharts, and visual aids, this book helps learners grasp
the sequence of operations intuitively. It breaks down complex expressions
visually to show how each step builds on the previous one. This approach is
particularly helpful for visual learners and those struggling with
traditional methods.

9. Math Essentials: Order of Operations and Beyond

This comprehensive guide not only covers the order of operations but also
integrates related topics such as fractions, decimals, and negative numbers.
It offers clear explanations and practice exercises to build overall math
proficiency. Suitable for students preparing for standardized tests and
foundational math courses.
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has been creating educational and test-prep content for publishers since 1992. The company's
experienced authors, instructors, and editors produce print and online test-prep products for
students of all ages. 2 months to ace the test... 1 month to ace the test... 1 week to ace the test!

solve order of operations: Biomechanics For Dummies Steve McCaw, 2014-03-10 A thorough
explanation of the tenets of biomechanics At once a basic and applied science, biomechanics focuses
on the mechanical cause-effect relationships that determine the motions of living organisms.
Biomechanics for Dummies examines the relationship between biological and mechanical worlds. It
clarifies a vital topic for students of biomechanics who work in a variety of fields, including
biological sciences, exercise and sports science, health sciences, ergonomics and human factors, and
engineering and applied science. Following the path of a traditional introductory course,
Biomechanics for Dummies covers the terminology and fundamentals of biomechanics, bone, joint,
and muscle composition and function, motion analysis and control, kinematics and kinetics, fluid
mechanics, stress and strain, applications of biomechanics, and black and white medical
illustrations. Offers insights and expertise in biomechanics to provide an easy-to-follow, jargon-free
guide to the subject Provides students who major in kinesiology, neuroscience, biomedical
engineering, mechanical engineering, occupational therapy, physical therapy, physical education,
nutritional science, and many other subjects with a basic knowledge of biomechanics Students and
self-motivated learners interested in biological, applied, exercise, sports, and health sciences should
not be without this accessible guide to the fundamentals.
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Jennifer K. Lampert, Katherine Plum, 2021-10-10 Thinking Like a Mathematician focuses on
high-interest, career-related topics in the elementary curriculum related to mathematics. Students
will explore interdisciplinary content, foster creativity, and develop higher order thinking skills with
activities aligned to relevant content area standards. Students will engage in exploration activities,
complete mathematical challenges, and then apply what they have learned by making real-world
connections. Thinking Like a Mathematician reflects key emphases of curricula from the Center for
Gifted Education at William & Mary, including the development of process skills in various content
areas and the enhancement of discipline-specific thinking and habits of mind through hands-on
activities. Grade 3

solve order of operations: Spectrum Test Prep, Grade 7 Spectrum, 2015-01-05 Spectrum Test
Prep Grade 7 includes strategy-based activities for language arts and math, test tips to help answer
questions, and critical thinking and reasoning. The Spectrum Test Prep series for grades 1 to 8 was
developed by experts in education and was created to help students improve and strengthen their
test-taking skills. The activities in each book not only feature essential practice in reading, math, and
language arts test areas, but also prepare students to take standardized tests. Students learn how to
follow directions, understand different test formats, use effective strategies to avoid common
mistakes, and budget their time wisely. Step-by-step solutions in the answer key are included. These
comprehensive workbooks are an excellent resource for developing skills for assessment success.
Spectrum, the best-selling workbook series, is proud to provide quality educational materials that
support your studentsO learning achievement and success.

solve order of operations: CliffsNotes Firefighter Exam Cram Plan Northeast Editing, Inc.,
2012-03-07 Get a plan to ace the exam—no matter how much time you have left Includes a
diagnostic test to help you pinpoint where you need the most help Includes a two-month, one-month,
and one-week cram plan Full-length practice exam with complete answer explanations
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Harbin Miles, Lois A. Williams, 2017-05-25 Transforming the standards into learning outcomes just
got a lot easier In this resource, you can see in an instant how teaching to your state standards
should look and sound in the classroom. Under the premise that math is math, the authors provide a
Cross-Referencing Index for states implementing their own specific mathematics standards, allowing
you to see and understand which page number to turn to for standards-based teaching ideas. It’s all
here, page by page: Get the inside scoop on which standards connect, what key vocabulary means,
and time-saving tables showing where to focus instruction for each grade Write curriculum for:
ratios and proportional relationships, the number system, expressions and equations, functions,
geometry, and statistics & probability Use the What to Teach pages to deliver powerful
standards-based lessons Learn effective techniques to create an environment where all students can
experience math break-throughs Incorporate the Standards for Mathematical Practice to improve
students’ ability to problem solve, construct viable arguments, use tools strategically, attend to
precision, and more Cross-referenced index listing the standards in the following states, explaining
what is unique to the standards of each state Your Mathematics Standards Companion is your
one-stop guide for teaching, planning, assessing, collaborating, and designing powerful mathematics
curriculum.

solve order of operations: The Common Core Mathematics Companion: The Standards
Decoded, Grades 6-8 Ruth Harbin Miles, Lois A. Williams, 2016-02-18 The Common Core
Mathematics Companion 6-8 offers a practical guide for implementing the CCSS Math Standards.
Teachers will appreciate the misconception alerts and ideas for differentiation. — Jay McTighe,
Author and Consultant When it comes to math, standards-aligned is achievement-aligned... In the
short time since The Common Core Mathematics Companions, Grades K-2 and 3-5 burst on the
scene, they have been lauded as the best resources for making critical math ideas easy to teach.
With this brand-new 6-8 volume, middle school math success is at your fingertips. Page by page, the
authors lay out the pieces to a cutting-edge curriculum, helping you to: Get the inside scoop on
which standards connect, what key vocabulary means, and time-saving tables showing where to
focus instruction for each grade Write curriculum for: ratios and proportional relationships, the
number system, expressions and equations, functions, geometry, and statistics & probability Use the
What to Teach pages to deliver powerful standards-based lessons Learn effective techniques to
create an environment where all students can experience math break-throughs Incorporate the
Standards for Mathematical Practice to improve students’ ability to problem solve, construct viable
arguments, use tools strategically, attend to precision, and more The Common Core Mathematics
Companion, Grades 6-8 has what every middle school needs to provide students with the foundation
for the concepts and skills they will be expected to know in grade 9-12. Ruth Harbin Miles is a
mathematics coach, with special expertise in developing teachers’ content knowledge and strategies
for engaging students to achieve high mathematics standards. A serving member on the Board of
Directors for the National Council of Teachers of Mathematics and the National Council of
Supervisors of Mathematics, Ruth is a co-author with Linda Gojak of The Common Core Mathematics
Companions, K-2 and 3-5 (Corwin). Lois Williams, Ed.D., who taught mathematics in grades K-8 for
20 years, is currently an adjunct professor at Mary Baldwin College and an International Fellow with
the Charles A. Dana Center, training teachers in the College and Career Readiness Standards She
has been honored with a Fulbright Teacher Exchange and the Virginia Middle School Mathematics
Teacher of the Year award.
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2020-07-22 Barron's makes learning Algebra fun and PAINLESS! Learning at home is now the new
normal. Need a quick and painless refresher? Barron’s Painless books make learning easier while
you balance home and school. Painless Algebra provides lighthearted, step-by-step learning and
includes: The many ways that Algebra can help you figure out practical problems in everyday life
Painless methods for understanding and graphing equations> Painless tips, common pitfalls,
instructive tables, diagrams, “brain tickler” quizzes and answers throughout each chapter, and
more.



solve order of operations: Princeton Review GRE Premium Prep, 2022 The Princeton Review,
2021-05-18 Make sure you're studying with the most up-to-date prep materials! Look for the newest
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solve order of operations: Pre-Algebra Quick Starts, Grades 6 - 12 Barden, 2018-01-02
Pre-Algebra Quick Starts for sixth to twelfth grades reinforces learned math skills and focuses on
developing pre-algebra skills. This Mark Twain math resource encourages students to use these
problem-solving techniques: -applying logical reasoning -making lists -creating diagrams -using
tables Each page of this pre-algebra resource book features two to four quick starts. Mark Twain
Media Publishing Company specializes in providing engaging supplemental books and decorative
resources to complement middle- and upper-grade classrooms. Designed by leading educators, this
product line covers a range of subjects including mathematics, sciences, language arts, social
studies, history, government, fine arts, and character.
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